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MOTTO

*Work is Worship

VISON

* To Facilitate Transformation of Students into- Good Human Beings,
Responsible Citizens and Competent Professionals, focusing on Assimilation,
Generation and Dissemination of Knowledge.

MISS ON

* Impart Quality Education to Meet the Needs of Profession and Society and
Achieve Excellence in Teaching-Learning and Research.

* Attract and Develop Talented and Committed Human Resource and Provide an
Environment Conducive to Innovation, Creativity, Team-spirit and
Entrepreneurial Leadership

* Facilitate Effective Interactions Among Faculty and Students and Foster
Networking with Alumni, Industries, Institutions and Other Stake-holders.

* Practise and Promote High Standards of Professional Ethics, Transparency
and Accountability.
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REGULATIONS (General)
Common to all Degree Programmes

{asorefer: REGULATIONS specific to the Degree Programmes}

G1. INTRODUCTION:

G1.0

Gl1

G1.2

G13

Gl4

G15

Gl.6

G1.7

G1.8

The General Regulations that are common to all Degree Programmes of NITK Surathkal, are
presented here. Specific aspects of the Regulations pertaining to a particular Degree Programme are
given separately along with the corresponding Curriculum.

The provisions contained in this set of Regulations govern the policies and procedures, on the
admission of students, imparting instructions of courses, conducting of the examinations and
evaluation and certification of students’ performance leading to the said Degree Programme(s).

This set of Regulations, on approval by the Senate, may supersede all the corresponding earlier sets
of Regulations of the Institute, along with al the amendments thereto, and shall be binding on al
students undergoing the said Degree Programme(s).

This set of Regulations may evolve and get revised/refined or updated or amended or modified or
changed through appropriate approvals from the Senate, from time to time, and shall be binding on
all parties concerned, including the Students, Faculty, Staff, Departments, Institute Authorities.

In order to guarantee fairness and justice to all the parties concerned, in view of the periodic
evolutionary refinements, any specific issues or matters of concern shall be addressed separately, by
the appropriate authorities, as and when found necessary.

The effect of year-to-year (periodic) refinements in the Academic Regulations & Curriculum, on the
students admitted in earlier years, shall be dealt with appropriately and carefully, so as to ensure
that those students are not subjected to any unfair situation whatsoever, although they are required to
conform to these revised set of Regulations & Curriculum, without any undue favour or
considerations.

The Senate may consider any issues or matters of concern relating to any or al the Academic
Activities of the Institute, for appropriate action, irrespective of whether a reference is made (or the
nature and extent of any reference if so present) herein this set of Regulations or otherwise.

Whenever outside Experts need to be co-opted and/or invited for any of the Academic Committee
Meetings, prior approval from the Chairman of the Senate/BOS shall be obtained, justifying the
need, based on the agenda items of such Academic Committee Meetings. The outside experts shall
be entitled for TA/DA/etc as per the prevailing Institute Rules.

All disputes arising from this set of Regulations must be addressed to the Senate. The decision of
the Senate is final and binding on all parties concerned. Further, any legal disputes arising from this
set of Regulations shall be limited to the legal jurisdiction determined by the location of the Ingtitute
and not that of any other parties.
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DEFINITIONS: Unlessthe context otherwise requires —

“Institute”/“NITK”/“NITKS” means, National Institute of Technology Karnataka, Surathkal.
“BOG” means, the Board of Governors (BOG) of the Institute.
“MHRD” means, the Ministry of Human Resources Development, GOI.
“JEE” means, Joint Entrance Examination.
“GATE” means, Graduate Aptitude Test in Engineering.
“Senate” means, the Faculty Senate of the Institute.
“Director” means, the Director of the Institute.
“BOS” means, the Board of Studies of the Institute.
“Dean (A)” means, the Dean (Academic).
“Dean (FW)” means, the Dean (Faculty Welfare)
“Dean (P&D)” means, the Dean (Planning and Devel opment)
“Dean (R&C)” means, the Dean (Research & Consultancy)
“Dean (SW)” means, Dean (Students Welfare).
“Dean (AA&IR)” means, Dean (Alumni Affairs & Ingtitutional Relations).
“NITKS Hostels” means, NITK-Surathkal Hostels.
“HOD” means, the Head of the Department.
“Programme Co-ordinator” means, a faculty in charge of an academic programme,
particularly in case of PG and/or Research degree programmes.
“Parent Department” or “Degree Awarding Department” means,
the department that offers the degree programme that a student undergoes, or
the department to which the Research-Guide/Programme-Coordinator belongs.
“DAC” or “PAC” means, the Departmental/Programme Academic Committee.
“DUGC” means, the Departmental Under Graduate Committee.
“DPGC” means, the Departmental Post Graduate Committee.
“PWEC” means, the Project Work Evaluation Committee.
“DRPC” means, Doctoral Research Programme Committee.
“RPAC” means, Research Progress Assessment Committee.
“MTAC” means Master’s Thesis Assessment Committee.
“DTAC” means, Doctoral Thesis Assessment Committee.
“DAAB” means, the Departmental Academic Appeals Board.
“Faculty Advisor” means the Faculty Advisor or the Panel of Faculty Advisors,
in a Parent Department, for a group(admission-batch) of students.
“Course” means, a specific subject usually identified by its course-number and course-title,
with a specified syllabus/course-description, a set of references,
taught by some teacher (s)/course-instructor(s) to a specific class (group of students)
during a specific academic-session/semester.
“Course Instructor” means, the teacher or the Course Instructor of a Course.
“Class/Course Committee” means, the Class/Course Committee of a class/course.
“Project Guide” means, the faculty who guides the Mgjor Project of the student.
“Research Guide” means, the faculty who guides the Research student/scholar,
including the Additional Guide.
“He” includes both genders he and she;
similarly “his” and/or “him” includes “her” as well, in al the cases.
“Regulations” means, this set of Academic Regulations.
“Curriculum” includes the set of Academic Regulations, Course-Structure and Course-Contents.
“MOU” means, Memorandum Of Understanding.
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G3. ACADEMIC CALENDAR:

G3.1

G3.2

G3.3

G3.4

G35

G3.6

G3.7

G3.8

G3.9

The normal duration of the course leading to B.Tech degree will be EIGHT semesters.
The normal duration of the course leading to M.Tech. degree will be FOUR semesters.
The normal duration of the course leading to M.C.A. degree will be SIX semesters.
The normal duration of the course leading to M.B.A. degree will be FOUR semesters.
The normal duration of the course leading to M.Sc. degree will be FOUR semesters.

Each academic year shall be divided into 2 semesters, each of 20 weeks duration, including
evaluation and grade finalization, etc. The Academic Session in each semester shall provide for at
least 70 Teaching Days, with at least 40 hours of teaching contact periods in a five-days session
per week. The semester that is typicaly from Mid July to November is called the ODD
SEMESTER, and the one that is from January to Mid-May is caled the EVEN SEMESTER.
Academic Session may be scheduled for the Summer Session/Semester as well.

The schedule of academic activities for a Semester, including the dates of registration, mid-semester
examination, end-semester examination, inter-semester vacation, etc. shall be referred to as the
Academic Calendar of the Semester, which shall be prepared by the Dean (Academic), approved by
the Senate, and announced at least TWO weeks before the Closing Date of the previous Semester.

The Academic Calendar must be strictly adhered to, and all other activities including co-curricular
and/or extracurricular activities must be scheduled so as not to interfere with the Curricular
Activities as stipulated in the Academic Calendar.

Under any circumstances when any of the Teaching Days gets declared as a Holiday or otherwise
when the classes get suspended, irrespective of whatsoever be the reasons, appropriate makeup for
such loss shall be made by having the class/lab/teaching sessions conducted on a suitable Saturday
by following the particular Class Time Table of that Teaching Day which was so lost.

G4. REGISTRATION:

G4.1

G4.2

G4.3

G4.4

G4.5

Every Student after consulting his Faculty-Advisor/Research-Guide is required to register for the
approved courses with the DUGC/DPGC/DRPC of Parent Department at the commencement of
each semester on the days fixed for such registration and notified in the academic calendar.

Lower and Upper Limits for CourseCredits Registered in a Semester,

by a Full-Time Student of a Degree Programme:

A full time student of a particular degree programme shall register for the appropriate number of
course credits in each semester/session, that is within the minimum and maximum limits specific to
that degree programme as stipulated in the specific Regulations pertaining to that degree
programme.

Mandatory Pre-Registration for higher semesters:

In order to facilitate proper planning of the academic activities of a semester, it is essential for the
students to declare their intent to register for an elective course well in advance, before the actual
start of the academic session, through the process of Pre-Registration, which is mandatory for all
students of second or higher semesters.

All students (other than the freshly admitted students) intending to register for the next higher
semester are required to have completed the Mandatory Pre-Registration of elective courses, at least
TWO weeks before the Last Day of Classes in the current semester. To facilitate this Pre-
registration all teaching departments shall announce the list of courses to be offered for the next
higher semester, at least FOUR weeks before the Last Day of Classesin the current semester.

PhD students can register for any of PG/PhD courses and the corresponding rules of evaluation
will apply. Under Graduate students may be permitted to register for a few selected Post Graduate
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G4.6

G4.7

G4.8

G4.9
(@
(b)
(©)
(d)

G4.10

courses, in exceptionally rare circumstances, only if the DUGC/DPGC is convinced of the level of
the academic achievement and the potential in a student.

Course Pre-Requisites:

In order for a student to register for some courses, it may be required either to have exposurein, or
to have completed satisfactorily, or to have prior earned credits in, some specified courses. In such
instances, the DUGC/DPGC/DRPC shall specify clearly, any such course pre-requisites, as part of
the curriculum.

Students who do not register on the day announced for the purpose may be permitted LATE
REGISTRATION up to the notified day in academic calendar on payment of late fee.

REGISTRATION IN ABSENTIA will be allowed only in exceptional cases with the approval of the
Dean (A) after the recommendation of DUGC/DPGC/DRPC through the authorized representatives
of the student.

A student will be permitted to register in the next semester only if he fulfills the following
conditions:
satisfied all the Academic Requirements to continue with the programme of Studies without
termination (refer Clause No: G10);
cleared al Ingtitute, Hostel and Library dues and fines (if any) of the previous semesters;
paid all required advance payments of the Institute and hostel for the current semester;
not been debarred from registering on any specific ground by the Institute.

Medium of Instruction/Evaluation/etc. shall al be: English.

G5. EVALUATION SYSTEM:

G5.1

G5.2

G5.3

NI TK- Reg

Course Credit Assignment:

Every Course comprises of specific Lecture-Tutorial-Practical (L-T-P) Schedule. The Course
Credits are fixed based on the following norms:

Lectures/ Tutorias: One hour per week is assigned one Credit.
Practicals: (i) a3-hour session per week isassigned two Credits;
OR

(i) a2-hour session per week isassigned one Credit.

For example, a theory course with a L-T-P schedule of 3-1-0 will be assigned 4 credits, a
laboratory practical coursewitha L-T-P schedule of 0-0-3 will be assigned 2 credits.

The Academic Performance Evaluation of a Student shall be according to a Letter Grading System,
based on the Class Performance Distribution, and not based upon any fixed apriori mappings or
any absolute scale conversions from the Raw-Scores Scale (e.g. percentage-marks) to the Grade-
Points Scale. The entire evaluation system (including these Regulations) comprising of the
Policies, Procedures, Mechanisms, Guidelines, etc., have-been/shall-be designed, developed,
evolved, implemented and adhered to, in order to meet the most fundamental/basic quality
characteristics of being: fair/justifiable, objective/lunbiased, reliable/precise, robust/resilient, while
also being flexible/responsive and transparent/verifiable. It is equally essential to maintain
appropriate level of confidentiality in terms of certain specific details, in order to achieve the above
quality characteristics.

The double-letter grade (AA, AB, BB, BC, CC, CD, DD, FF) indicates the level of academic
achievement, assessed on a decimal (0-10) scale.

(Gen) 2017 Page 6 of 16



NATI ONAL I NSTI TUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

G54

Letter-Grades and Grade-Points:
LETTER-GRADE GRADE-POINTS REMARKS

AA 10

AB 9

BB 8

BC 7

CcC 6

CD 5

DD 4

FF 0 Fail due to poor performance

FA 0 Fail due to attendance shortage
I - Incomplete

U - Audited

W - Withdrawal

S - Satisfactory

N - Unsatisfactory

G5.5

Gb5.6

G5.7

G5.8

G5.9

The double-letter grade awarded to a student in a course other than a 0-0-P (Practical) course, for
which he has registered shall be based on his performance in quizzes, tutorials, assignments etc., as
applicable, in addition to one mid-semester examination and one end-semester examination. The
distribution of weightage among these components may be as follows:

End-Semester Examination : 40 to 50% (3 -4 hoursduration)
Mid-Semester Examination . 20 to 25% (1 - 1% hours duration)
Quizzes, Tutorials, Assignments, etc. . 25 to 40%

(continuous eval uation) (to make up for 100%)

Any variation, other than the above distribution, requires the approval of the pertinent
DUGC/DPGC/DRPC.

For any Undergraduate/ Postgraduate course offered to more than one section/ Department a
common question paper, scheme of evaluation and grading has to be followed for both mid semester
and end semester examinations. The respective DUGC/DPGC may decide about the weightage to be
given to each individual component, viz tutorials, assignments, mid semester and end semester
examination etc.

The double-letter grade awarded to a student in a 0-0-P (Practical) course, is based on an
appropriate continuous evaluation scheme that the course instructor shall evolve, with the approval
of the pertinent DUGC/DPGC/ DRPC.

The Course Instructor shall communicate clearly to the students, by announcements in the class,
and/or by displaying prominently in the departments notice boards /website, and also report in
writing to the DUGC/DPGC/DRPC the course plan and the details of the Evaluation Scheme,
including the distribution of the weightage for each of the components, as well as the requirements
for receiving a ‘U’ grade for auditing the course; within the first week of the semester in which the
course is offered; so that there would be no ambiguities in this regard at the end of the semester
while finalizing the grades.

For courses offered exclusively for the PhD programme, the method of evaluation will be decided
by pertinent DRPC. It may be similar to PG course evaluations, or it may be based on combinations
of (a) Report submitted by the student (under the guidance of the Instructor for that course), (b) an
open seminar, (C) vivavoce examination. An appropriate letter grade shall be awarded after the
completion of the evaluation.
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G5.10 Earned Credits

This refers to the credits assigned to the course in which a student has obtained either ‘S’ grade, or
any one of the double-letter grades ‘AA’, ‘AB’, ‘BB’, ‘BC’, ‘CC’, ‘CD’, ‘DD’ (but not ‘FF’ and
‘FA’).

G5.11 Cutoff Marks for ‘AA” & ‘FF’ and the Scale-Differential:

The minimum cutoff marks for ‘AA’ grade as well as the maximum cutoff marks for ‘FF’ grade will
be decided by the Course Instructor based on the specific relevant details of the Class Performance
Distribution (using appropriate class performance statistics parameters, like the Class-Mean, Class-
Standard-Deviation, etc). However as a general guideline approved by the senate the minimum cutoff
marks for ‘AA’ and ‘DD’ grade have been fixed as 70% and 20% respectively. Faculty members who
intend to give a ‘AA’ grade to those students getting marks less than 70% and ‘DD’ grade for those
students who get marks less than 20% are required to give justification for the same to the DUGC/
DPGC /DRPC of their respective department.

The Scale-Differential is defined as the difference between the minimum cutoff marks for the ‘AA’
grade and the maximum cutoff marks for the ‘FF’ grade (normally expressed as a multiple of the
class-standard-deviation parameter).

An appropriate value for the Scale-Differential shall be decided by the Course Instructor after having
studied the specific relevant details of the Class Performance Distribution.

The minimum/maximum cutoff marks for the intermediate grades are determined by appropriate
partitioning/clustering method based on the specific relevant details of the Class Performance
Distribution.

G5.12 Description of Grades:
AA Grade:

An ‘AA’ grade stands for outstanding achievement, relative to the class, and the Course Instructor is
supposed to take utmost care in awarding of this highest double-letter grade.

DD Grade:
The ‘DD’ grade stands for marginal performance and is the minimum passing double-letter grade.
FF and FA Grades:

The ‘FF’ grade denotes very poor performance, i.e. failure in a course due to poor performance and
FA grade denotes poor attendance i.e. failure in a course due to attendance shortage (ie <
75%) and the Course Instructor is supposed to take utmost care while awarding these lowest
double-letter grades. The students who have been awarded ‘FF’ grade in a course in any semester
may be allowed to appear for a make-up end-semester examination. The make- up end- semester
examination will be conducted possibly along with that arranged for those students who were
awarded the ‘I’ grade, within the period announced in the academic calendar. If after considering
make-up end-semester examination a student passes, then a minimum passing grade of ‘DD’ only be
awarded, and if a student fails then a ‘FF’ grade will be awarded. Only regular registrants of a given
course during a given academic semester who have obtained FF grade in the course will be permitted
to appear for the makeup examination. Students who continue to have FF grade after the makeup
examination are required to re- register for the course whenever it is offered subsequently. All the
‘FF’ (other than the courses for which ‘DD’ grade is obtained by the student in the make-up end-
semester examinations conducted prior to the starting of next semester) and ‘FA’ grades secured in
any course stay permanently on the grade card.

A student who obtains ‘FA’ grade in any course has to necessarily re-register for the course in the
subsequent semesters/sessions whenever the course is offered until a passing grade is obtained.
However, for an elective course in which ‘FA’ or ‘FF’ grade has been obtained, the student may
either repeat the same course or register for any other elective course.
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Only first year and final year courses may be offered during the summer session.

| Grade:

An ‘I’ grade denotes incomplete performance in any course due to absence at the end semester
examination (see a'so Clause No: G8.3). When the ‘I’ grade is converted to a regular double-letter
grade, a penadty of ONE Grade-Point is imposed, by awarding the double-letter grade that is
immediately below the one that the student would have otherwise received.

U Grade:

This grade is awarded in a course that the student opts to register for audit. It is not mandatory for
the student to go through the entire regular process of evaluation in an audit course. However, the
student has to go through some process of minimal level of evaluation and aso the minimum
attendance requirement, as stipulated by the Course Instructor and approved by the corresponding
DUGC/DPGC/DRPC, for getting the “U” grade awarded in a course, failing which that course will
not be listed in the Grade Card.

W Grade:

A ‘W’ grade is awarded when the student withdraws from the course. Withdrawal from a course is
permitted only under extremely exceptional circumstances (like medical emergencies, family
tragedies and/or other unavoidable contingencies) and has to be recommended by the
DUGC/DPGC/DRPC and approved by the Dean (Academic). However, no withdrawa is
permitted after the finalization of the grades in the semester. Also, the ‘W’ grade once recorded
remains permanently in the Grade Card.

S and N grades:

These grades are awarded for the Mandatory Learning Courses. The ‘S’ grade denotes satisfactory
performance and completion of a course. The ‘N’ grade is awarded for non-completion of course
requirements and the student will have to register for the course until he obtains the ‘S’ grade. The
‘N’ grade secured in a course stays permanently on the Grade Card.

G5.13 Evaluation of Performance:

The overall performance of a student will be indicated by two indices. SGPA which is the Semester
Grade Point Average and CGPA which isthe Cumulative Grade Point Average.

SGPA for a semester is computed as follows:

[ > (Course credits) x (Grade Point) ] for all courses with
double-letter grades, including ‘FF’ and ‘FA’ (in that semester).
SGPA =

[ > (Course credits)] for all courses with
double-letter grades, including ‘FF’ and ‘FA’ (in that semester).

CGPA iscomputed as follows:

[ > (Course credits) x (Grade Point) ] for all courses with
double-letter grades, including all ‘FF’ and ‘FA’ grades.
CGPA =

[ > (Course credits)*] for al courseswith
double-letter grades, including all ‘FF’ and ‘FA’ grades.

* Whenever a student reappears for a course in which he / she has been awarded ‘FF’ or ‘FA’ grade,
the CGPA computations will not once again include the course credits for the failed courses in the
denominator.

* There is no eguivalence between the CGPA scale and percentage. However, CGPA = 6.5 can
be considered as equivalent to first class and 55 < CGPA < 6.5 can be considered as
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equivalent to second class. Notionally, CGPA may be multiplied by a factor of 10 to obtain the
numerical percentage.

G5.14 Report of Marks, Grades and Class Performance Statitics:

(a) The final grades shall be displayed for at least ONE working-day, during which period a student

(b)

(©)

(d)

can approach the concerned course instructor(s) for any clarification. The process of evaluation
shall be transparent and the students shall be made aware of all the factors included in the
evaluation. In case of any correction, the course instructor shall have to incorporate the same
before finalization of the grades.

The course instructors shall submit the Report of Marks & Grades for each of the studentsin his
course, along with the Summary Report of Marks & Grades containing the Class Performance
Statistics, in the prescribed format, to the Chairman, DUGC/DPGC/DRPC by the stipul ated date,
for possible moderation (if and only when found necessary) and approval.

The DUGC/DPGC/DRPC shall submit the final approved Report of Marks & Grades along with
Summary Report of Marks & Grades containing the class performance statistics, in the prescribed
format, to the office of the Dean (Academic) within the stipulated date.

The Student Progress Report shall contain the Letter-Grade for each course; along with the SGPA,
and the CGPA.

G5.15 Appeal for review of Grades:

@

(b)

(©

The entire process of evaluation shall be made transparent, and the course instructor shall explain
to a student why he gets whatever grade he is awarded, if and when required. A
mechanism for review of grades is incorporated in the evaluation system. However, before
appealing for such review, a student shall first approach the concerned Course Instructor and then
the concerned DUGC/DPGC/DRPC, with the request to do the needful; and only in situations
where satisfactory remedial measures have not been taken, the student may then appeal to the
Departmental Academic Appeals Board (DAAB).

In case of any such grievances about the grades, the student may appeal for review of gradesto the
Departmental Academic Appeals Board (DAAB) before the date specified in Academic Calendar.

The fee for such an appea will be decided by the Senate from time to time. If the appeadl is
upheld by DAAB, then the fee amount will be refunded to the student.

G6. ADD /DROP/cU -options:

G6.1 ADD-option:

G6.2

G6.3

A student has the option to ADD courses for registration till the date specified for late
registration in the Academic Calendar.

DROP-option:

On recommendation of the Teaching Department as well as the Parent Department, a student has
the option to DROP courses from registration until 2 weeks after the commencement of the
classes in the semester, as indicated in the Academic Caendar.

cU-option:

A student can register for auditing a course, or a course can even be converted from Credit
to Audit or from Audit to Credit, with the consent of the Faculty Advisor and Course Instructor
until 2 weeks after the commencement of the classes in the semester as indicated in the Academic
Calendar. However, CORE Courses shall not be made available for audit.
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G7. ATTENDANCE REQUIREMENTS:
7.1 All students must attend every lecture, tutorial and practical classes.

7.2 To account for approved leave of absence (eg. representing the Institute in sports, games or
athletics; placement activities; NCC/NSS activities; etc.) and/or any other such contingencies like
medical emergencies, etc., the attendance requirement shall be a minimum of 75% of the classes
actually conducted.

7.3 A student with less than 75% attendance in a course during a semester, in lectures, tutorials and
practicals taken together as applicable, will not be permitted to appear in the End Semester
Examinations of the course in which the shortfall exists, irrespective of his academic performance,
and irrespective of nature of hisabsence. He shall be awarded ‘FA’ grade in that course .

7.4 The course instructor handling a course must finalise the attendance 3 calendar days before the last
day of classes in the current semester and communicate clearly to the students by displaying
prominently in the department and also in report writing to the head of the department concerned.

7.5 The attendance records are to be maintained by the course instructor and he shall show it to the
student, if and when required.

G8. ABSENCE DURING THE SEMESTER:

G8.1 Leave of Absence:

(a) If the period of leave is more than two days and less than two weeks, prior application for leave
shall have to be submitted to the HOD concerned, with the recommendation of the Faculty-
Advisor/Research-Guide stating fully the reasons for the leave requested, along with supporting
documents.

(b) If the period of leave is two weeks or more, prior application for leave shall have to be made to the
Dean (Academic) with the recommendations of the Faculty-Advisor/ Research Guide, HOD
concerned stating fully the reasons for the leave requested, along with supporting documents. The
Dean (Academic) may, on receipt of such application, grant leave or also decide whether the
student be asked to withdraw from the course for that particular semester because of long absence.

(c) It will be the responsibility of the student to intimate the Course Instructors, and also the Dean
(Students Welfare) as well as the Chief Warden of the hostel, regarding his absence before availing
leave.

G8.2 Absence during Mid-Semester Examination;

A student who has been absent from a Mid Semester Examination due to illness and other
contingencies may give arequest for make-up examination within two weeks after the Mid Semester
Examination to the HOD with necessary supporting documents and certifications from authorized
personnel. The HOD may consider such requests depending on the merits of the case, and after
consultation with the course instructor, may permit the make up Mid Semester Examination for
the concerned student.

G8.3 Absence during End-Semester Examination:

In case of absence for an End Semester Examination, on medical grounds or other special
circumstances, the student can apply for ‘I’ grade in that course with necessary supporting
documents and certifications by authorized personnel to the HOD. The HOD may consider the
request, depending on the merit of the case, and after consultation with the Course Instructor, permit
the make up End Semester Examination for the concerned student (possibly arranged along with
those students who were awarded the ‘FF’ grade). The student may subsequently complete all
course requirements within the period announced in Academic Calendar (which may possibly be
extended till first week of next semester under special circumstances) and ‘I’ grade will then be
converted to an appropriate Double-letter grade, as per Clause No: G5.12 (Description of Grades:
“I” Grade, above). All the particulars of such a decision with date of finalizing the grade shall be
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communicated to Dean (Academic). If such an application for the ‘I’ grade is not made by the
student then a double-letter grade will be awarded based on his in-semester performance.

Go. TRANSFER OF CREDITS

The courses credited elsewhere, in Indian or foreign University/Institutions/ Colleges by students
during their study period at NITK may count towards the credit requirements for the award of
degree. The credits transferred will reduce the number of courses to be registered by the student at
NITK. The guidelines for such transfer of credits are as follows:

a) B.Tech students with consistent academic performance and CGPA =7.5 can credit courses
approved by the concerned DUGC of the program, in other Ingtitutions during 3" and 4™ year and
during summer breaks.

b) PG students with consistent academic performance and CGPA =7.5 can credit courses, approved
by the concerned DPGC of the program in other Institutions during the summer vacation /project
work.

c) Credits transferred will not be used for SGPA/CGPA computations. However, credits transferred
will be considered for overall credits requirements of the programme.

d) Students can earn externa credits only from IISC/IITS/NITS/IIMs and other Indian or foreign
Universitied/Institutes /Colleges with which NITK has an MOU (and that MOU must have a
specific clause for provision of credit transfer by students)

€) Creditstransfer can be considered only for the course at same level i.e UG, PG etc.

f) A student must provide al details (original or attested authentic copies)such as course contents,
number of contact hours, course instructor /project guide and evaluation system for the course for
which he is requesting a credits transfer. He shall also provide the approval or acceptance letter
from the other side. These details will be evaluated by the concerned departmental academic
bodies (DUGC or DPGC)before giving approval. These academic bodies will then decide the
number of equivalent credits the student will get for such course(s) in NITK. The complete details
will then be forwarded to Dean (A) for approval.

g) The maximum number of credits that can be transferred by a student shall be limited to 20.

h) In case of mgor project for PG student, the External Guide will evaluate for only 50% credits
(which will account for credits transfer)and the internal PWEC will evaluate for the remaining
50% credits.

i) A students has to get minimum passing grades marks for such courses for which the credits
transfer are to be made.

j) Credits transfers availed by a student shall be properly recorded on academic record(s)of the
student.

G10. WITHDRAWAL FROM THE PROGRAMME:
G10.1 Temporary Withdrawal:

(8 A student who has been admitted to a degree programme of the Institute may be permitted to
withdraw temporarily, for a period of one semester or more, on the grounds of prolonged illness or
grave calamity in the family, etc., provided:

(i) He applies to the Ingtitute stating fully the reasons for withdrawal together with supporting
documents and endorsement from his parent/guardian;
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(i) The Indtitute is satisfied that, without counting the period of withdrawal, the student is likely
to complete his requirements of the degree within the time specified (refer: “Degree
Requirements™) ;

(iii) There are no outstanding dues with the Departments/ Institute / Hostels/ Library / etc.;

(iv) Scholarship holders are bound by the appropriate Rules applicable to them.

(v) The decision of the Director of the Institute regarding withdrawal of a student is final and
binding.

(b) Normally, a student will be permitted only one such temporary withdrawal during his tenure as a

G10.2

student and this withdrawal will not be counted for computing the duration of study.
Permanent Withdrawal:

Any student who withdraws admission before the closing date of admission for the
Academic Session is dligible for the refund of the al the fees and deposits, after a
deduction of a processing fee.

Once the admission for the year is closed, the following conditions govern withdrawal of
admissions:

(& A student who wants to leave the Institute for good, will be permitted to do so (and take
Transfer Certificate from the Intitute, if needed), only after clearing all the dues, if any.
Also, all the fees and charges already paid will not be refunded on any account.

(b) Those Students who have received any scholarship, stipend or other forms of assistance from
the Institute shall repay all such amounts in addition to those mentioned in Clause No:
G10.2(a) above.

(c) The decision of the Director of the Institute regarding all aspects of withdrawal of a student
shall be final and binding.

G11. CONDUCT AND DISCIPLINE:

Gl11

Gl1.2

G113

Students shall conduct themselves within and outside the premises of the Institute in a manner
befitting the students of an Institution of National |mportance.

As per the order of Honorable Supreme Court of India, ragging in any form is considered as a
criminal offence and is banned. Any form of ragging will be severely dealt with.

The following acts of omission and/or commission shall constitute gross violation of the code of
conduct and are liable to invoke disciplinary measures:

(8 Ragging.

(b) Lack of courtesy and decorum; indecent behavior anywhere within or outside the campus.

() Willful damage or stealthy removal of any property/belongings of the Institute/Hostel or of
fellow students/citizens.

(d) Possession, consumption or distribution of alcoholic drinks or any kind of narcotics or
hallucinogenic drugs.

(e) Mutilation or unauthorized possession of library books.

(f) Noisy and unseemly behavior, disturbing studies of fellow students.

(g) Hacking in computer systems (such as entering into other person’s area without prior
permission, manipulation and /or damage of computer hardware and software or any other
cyber crime etc.)

(h) Plagiarism of any nature.

(i) Any other act of gross indiscipline as decided by the Senate from time to time.

Commensurate with the gravity of offense, the punishment may be: reprimand, fine, expulsion from
the hostel, debarring from an examination, disallowing the use of certain facilities of the Institute,
rustication for a specified period or even outright expulsion from the Institute, or even handing over
the case to appropriate law enforcement authorities or the judiciary, as required by the
circumstances.
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G11.4 For an offence committed in (i) a hostel (ii) a department or in a class room and (iii) elsewhere, the
Chief Warden, the Head of the Department and the Dean (Students Welfare), respectively, shall
have the authority to reprimand or impose fine.

G11.5 Cases of adoption of unfair means and/or any malpractice in an examination shall be reported to the
Dean (Academic) for taking appropriate action.

G11.6 All cases of serious offence, possibly requiring punishment other than reprimand, shall be reported
to the Director.

G11.7 Thelnstitute Level Standing Disciplinary Action Committee constituted by the Director, shall be the
authority to investigate the details of the offence, and recommend disciplinary action based on the
nature and extent of the offence committed.

G12. RESIDENCE:
G121 Ingtituteis wholly residential and all full-time students shall be required to reside in the hostels.

G12.2 Under special circumstances, the Dean (Students Welfare) may permit a student to reside with his
parent/guardian in the I nstitute campus or within a reasonable distance from the Institute.

G12.3 Students shall be required to abide by the Rules and Regulations of the NITKS Hostels as
established by the Board of NITKS Hostels Management.

G13. GRADUATION REQUIREMENTS AND CONVOCATION:

G13.1 A student shall be declared to be eligible for the award of the degree if he has:
(8) Fulfilled Degree Requirements
(b) No duesto the Institute, Departments, Hostels, Library, CCC, and any other centers
(c) Nodisciplinary action pending against him.

G13.2 The award of the degree must be recommended by the concerned Departmental/Programme
Academic Committee (DUGC/DPGC/DRPC) to the Senate, for approval and for further
recommendation to the BOG.

G13.3 Convocation:
Degrees will be awarded in person for the students who have graduated during the preceding
academic year. Degrees will be awarded in absentia to such students who are unable to attend the
Convocation. Students are required to apply for the Convocation along with the prescribed fee, after
having satisfactorily completed all the degree requirements (refer “Degree Requirements”) within
the specified date in order to arrange for the award of the degree during convocation.
Gl4. COMMITTEES/FUNCTIONARIES:

The following committees shall be constituted common for the various degree programmes:

G14.1 Departmental Academic Appeals Board (DAAB):

Constitution:
@ HOD of the teaching/parent Dept Chairman
(b) Three faculty members (1P + 1Asso.P + 1Asst.P) Members
(© One Professor from outside the Department

nominated by Dean (Academic) Member
(d) Faculty Advisor(s) of the Class from where the

Appeal originates Member(s)
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There shall be one DAAB for every department.

The Chairman may co-opt and/or invite more members.

Depending on the prevailing circumstances, a Senior Professor of the Department, nominated by
the Dean (Academic), shall act as Chairman instead of Head of the Department.

If the concerned instructor is a member of DAAB then he shall keep himself out of the Board
during deliberations.

Functions (Highlights):

i. To receive grievance/ complaints in writing from the students regarding anomaly in award of
grades due to bias, victimization, erratic evaluation, etc. and redress the complaints.

ii. To interact with the concerned course instructor and the student separately before taking the
decision.

iii. The decision of the DAAB will be based on simple majority.

iv. The recommendations of the DAAB shall be communicated to the Dean (Academic) for further
appropriate action as required.

G14.2 Class/Course Committee:

Every Class (group of students registered for a course) of the Degree Programme shall have a
Class/Course Committee, consisting of Faculty and Students.

Constitution:
(8 One Faculty of the Parent/Teaching Department, Chairman
not associated with the class; nominated by the HOD.
(b) Faculty Advisor(s) for the Class Member-Secretary
(c) Course Instructor(s) Member(s)
(d) FOUR to SX students from the Class/Course
to be chosen by the students amongst themselves . Members

Functions (Highlights):

i. The basic responsihilities of the Class/Course Committees are to review periodically the progress
of the classes, to discuss problems concerning curriculum and syllabi and the conduct of the
classes.

ii. Each class/course committee will communicate its recommendations to the
HOD/DUGC/DPGC/DRPC of the Parent/Teaching Department.

iii. There shall be minimum one class committee meeting at the middle of every semester as indicated
in the academic calendar. However additional class committee meetings may be convened as
decided by DUGC/DPGC/Course I nstructor.

iv. During beginning of the semester, the Course Instructors shall present the method of evaluation
and distribution of weightages for the various components.

v. The minutes of each class/course committee meeting shall be recorded in a separate minutes
register maintained in the Parent/Teaching Department.

vi. Any appropriate responsibility or function assigned by the DUGC/DPGC or the Chairman of the
DUGC/DPGC.

G14.3 Faculty Advisor(s):

The Faculty Advisor(s) will be appointed by the HOD of the parent department, who will be assigned a
specific group (admission-batch) of students of the concerned parent department, and will be valid
throughout their duration of study.
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Functions (Highlights):
i. Tohelpthe studentsin planning their courses and related activities during their study period.
ii. Tomonitor, guide, advise and counsel the studentson all academic matters.
iii. To coordinate the activities regarding mandatory learning courses.
G14.4 Course Instructor:
Functions (Highlights):
i. Heshal follow all the Regulations related to teaching of a course and evaluation of students.

ii. He shall be responsible for all the records (i.e., course registration, answer books, attendance, etc.)
of the students registered for the course.

iii. He shall conduct classes as prescribed in the Academic Calendar and as per the teaching
assignment time table issued by the HOD.

iv. He will arrange to distribute a course plan and the evaluation plan together with the course
objectives, background materials to all the students within the first week of each semester.

v. He will prepare an evaluation plan showing details of how the student’s performance will be
evaluated in the course.

vi. He will properly document the students’ performance and announce to the students (including on
the notice board) as stipulated in the Regulations.

vii. He will report to the HOD on a periodic (monthly) basis, the potential cases of very poor academic
performance as well as those of low attendance, that would possibly result in a “FF’ or ‘FA’ grade
at the end of the semester.

G14.5 Departmental/Programme Academic Committee(s):

Constitution:

The Departmental/ Programme Academic Committees are specific academic committees for each of
the programmes/departments, like DUGC, DPGC, DRPC as given in the Regulations specific to such
programmes/departments.

Functions (Highlights):

i. Specific functions as given in the Regulations specific to the concerned academic programme.

ii. Recommend to the BOS/Senate, appropriate measures to deal with the specific issues of concern,
arising because of the effect of the year-to-year (periodic) refinements in the Academic
Regulations & Curriculum, on the students admitted in earlier years (so as to ensure that those
students are not subjected to any unfair situation whatsoever, athough they are required to
conform to these revised set of Regulations & Curriculum, without any undue favor or
considerations) like the specific details of the credit requirements, etc., as and when such cases
arise or need to be addressed, considering the nature and extent of the refinements, and implement
the same with the appropriate approval of the BOS/Senate.

iii. Any appropriate responsibility or function assigned by the Senate or the Chairman of the Senate or
the BOS or the Chairman of the BOS.

* k k * %
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REGULATIONS
specific to
M.Tech. Degree Programme

{asorefer: REGULATIONS (General) — Common to all Degree Programmes}
1. DEGREE PROGRAMMES:

11 Post Graduate M.Tech. Degree Programmes are offered in the following disciplines by the
respective programme hosting departments listed below:

(a) Department of Civil Engineering (CV)
i Structural Engineering (sm)
ii. Geotechnical Engineering (GT)
iii. Environmental Engineering (EN)
iv. Transportation Engineering (TS
V. Construction Technology and Management (C™M)
(b) Department of Applied Mechanics and Hydraulics (AM)
vi. Marine Structures (MS)
vii. Water Resources Engineering and Management (WR)
viii. Remote Sensing and GIS (RS)
(c) Department of Mining Engineering (MN)
iX. Rock Excavation Technology & Management (RT)
(d) Department of Computer Science & Engineering (CY)
X. Computer Science and Engineering (CY)
Xi. Computer Science and Engineering — Information Security (19)
(e) Department of Electronics and Communication Engineering (EC)
Xii. VLSI Design (VL)
Xiii. Communication Engineering (CE)
(f) Department of Electrical and Electronics Engineering (EE)
Xiv Power and Energy Systems (PS)
(g) Department of Information Technology (Im
XV Information Technology
(h) Department of Mechanical Engineering (ME)
XVi Thermal Engineering (TH)
XVii Manufacturing Engineering (MF)
XViii Mechatronics (MC)
Xix Design and Precision Engineering (DP)
(i) Department of Chemical Engineering (CH)
XX Chemical Plant Design (PD)
XXi Industrial Pollution Control (PC)
XXii Industrial Bio-Technology (IB)
(i) Department of Metallurgical and Materials Engineering (MT)
XXiii Process Metallurgy (PM)
XXiv Materials Engineering (ML)
XXV Nanotechnology (NT)
(k) Department of Mathematical and Computational Sciences (MA)
XXVi Computational Mathematics (CMA)

1.2 The provisions of these Regulations shall be applicable to any new disciplines and/or that may
be introduced from time to time and appended to the above list.
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2. ADMISSION:

21 Student Status: Thereare six types of student status in the M.Tech. degree Programme:

(@
(b)
(©)
(d)
(€)
(f)

Note:

Vi.

Vii.

viii.

22

2.3

Full-time student on GATE-Scholarship

Full-time sponsored student on QIP (AICTE)

Full-time sponsored student from Industry or other Organizations including Educational
Institutions

Full-time, non-sponsored, non-scholarship student

Internal Registrant - sponsored staff of NITK

Internal Registrant —Selected as teaching Assistant of NITK

The full-time students are those who work on full-time basis at the Institute. The internal
registrants are the faculty/staff of the Institute who work on part-time basis at the
Institute.

Duration: For full-time students, the duration of study shall be a minimum of FOUR
semesters and a maximum of FOUR years. For internal registrants, the duration will be a
minimum of FIVE semesters and a maximum of FIVE years.

A student of type (a) will receive GATE-Scholarship for the duration of four semesters,
which is subjected to the GATE-Scholarship rules of MHRD.

Student of the type (c) shall be sponsored and financed by the sponsoring organization.
He should produce a sponsorship-cum-clearance certificate in the given format of the
Institute. The candidate must have a minimum of 2 years of Full-time work experience in
the sponsoring organization, after completing the qualifying degree.

A non-sponsored non-scholarship (self-financed) student of type (d) will not receive any
financial assistance from the Intitute.

An internal registrant (student) of type (€) shall produce a sponsorship-cum-clearance
certificate from the Director, NITK.

An internal registrant of type (f), selected as a Teaching Assistant, will be paid the
Teaching Assistantship, and shall be governed by the applicable rules of the Ingtitute.
Total number of seats under this category may vary from year to year depending on the
number of such Teaching Assistantships available.

No student can receive scholarship/assi stantship from more than one source.

Admissions will be made in accordance with the instructions received from MHRD from
time to time. Seats are reserved for candidates belonging to Other Backward Classes
(OBC) Scheduled Caste and Scheduled Tribes, Physically challenged candidates,
children of defence personnel and other categories as per the guidelines issued by
MHRD.

The minimum eligibility criteria for admission for the various M.Tech. Degree
programmes shall be specified in the Institute Information Bulletin or the Prospectus.
However, some general criteria are mentioned below.
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25

2.6

2.7

2.8

29

2.10

211

212

The criteria for selection/admission for full-time students on GATE Scholarship will be
based on GATE score. However the admission to other categories will be based on
performance in qualifying exam, interview and other guidelines issued by the Senate
from time to time. The prescribed qualifying examinations are given separately in the
Prospectus or the Institute Information Brochure for each M. Tech. Programme.

Admission to a M.Tech. Programme shall be open to candidates who passed the
prescribed qualifying examination, with a Cumulative Grade Point Average (CGPA) of at
least 6.5 in the 0-10 scale grading system, OR not less than 60% marks in the aggregate
(taking into account the marks scored in all the subjects of all the public/university
examinations conducted during the entire prescribed period for the degree programme).
However, this prescribed minimum shall be a CGPA of 6.0 OR 55% marks in the
aggregate for SC/ST/PWD candidates.

A limited number of admissions is offered to Foreign Nationals and Indians Living
Abroad in accordance with the rules applicable for such admission, issued from time to
time, by MHRD.

If, at any time after admission, it is found that a candidate had not in fact fulfilled all the
requirements stipulated in the offer of admission, in any form whatsoever, including
possible misinformation etc., this matter shall be reported to the Senate, recommending
revoking the admission of the candidate.

Candidates have to fulfil the medical standards required for admission as prescribed in
the Institute Information Brochure or the Prospectus.

The Ingtitute reserves the right to cancel the admissions of any student and ask him to
discontinue his studies at any stage of his study period on the grounds of unsatisfactory
academic performance or indiscipline or any misconduct.

The decision of the Senate regarding the admissionsis final and binding.

Student Exchange Programmes and the Transfer of Credits in such cases shall be as per
the corresponding MoU approved by Competent Authority.

Every Post Graduate student of the Institute shall be associated with Parent Department,
offering the degree programme that the student undergoes, throughout his study period.

3. COURSE STRUCTURE;

31

3.2

The total course package for a M.Tech. Degree Programme will typically consist of the
following components.

20 Credits
09 Credits
20 Credits
04 Credits

a) Programme Core Courses Pc

b) Elective Courses Ele
¢) Major Project MP
d) Mandatory L earning Courses MLC

I 1wV v

The Department Post Graduate Committee (DPGC) will discuss and recommend the exact
credits offered for the programme for the above components, the semester-wise distribution
among them, as well as the syllabi of all postgraduate courses offered by the department from
time to time before sending the same to the Board of Studies (BOS). The BOS will consider
the proposals from the departments and make recommendations to the Senate for
consideration and approval.
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33 The Minimum Credit Requirement for the M.Tech. Degreeis 60.
34 Major Project:

(a) The Major Project carries 20 credits and spreads over TWO semesters, normally during 3
and 4" semesters (or as recommended by DPGC). The progress of the Project Work shall be
monitored by the Project Guide.

(b) The method of evaluation, including intermediate assessment shall be evolved by the pertinent
DPGC.

(c) The PWEC chairman (A faculty from the programme in the Department, nominated by the
Chairman DPGC) should be identified in the third semester itself and the committee
consisting of PWEC chairman and guide (s) shall evaluate the project in the Phase —I (third
semester). Same chairman will continue for the phase —I1 of the project.

(d) The PWEC for the evaluation of the project in Phase I1(end of fourth semester ) shall consist
of
i) PWEC Chairman
i) Guide(s)
iii)External examiner (other than the External guide)/ Internal examiner (from NITK itself,
but from outside the department). External examiner would be desirable
BEFORE THE VIVA -VOCE EXAM: The student shall submit a copy of higher thesis well
in time (at least two weeks before the viva —voce exam) to al PWEC members and to
chairman DPGC. The report of the Project Work to Chairman, DPGC, on or before the
specified date. The Report shall be in the format prescribed by the Institute. For the effective
assessment of the projects, all the M. Tech projects theses of the department shall be assessed
and approved by the concerned PWEC before the Viva —voce examination.

(f) DURING THE VIVA VOCE EXAMINATION: Appropriate weightage shall also be decided
by DPGC for oral presentation (preparation of slides) and for questions and answers.

(e

~

() The date for submission of the thesis would be announced by the Dean (A) and will be
announced in the academic calendar. However, the Dean (A) may permit the students to
submit the thesis one week prior to the date announced on a case to case basis.

(h) Thefinal evaluation is done by a Project Work Evaluation Committee (PWEC) constituted by
the pertinent DPGC. There shall be an open seminar followed by a viva-voce examination as
part of the final evaluation. After the final evaluation, appropriate double-letter grade is
awarded, which will not however be considered for SGPA and CGPA calculations.

(i) Extension of time beyond the announced last date for submission of the Project Report may
be granted by the Dean (A) on recommendation from the Chairman, DPGC.

() If in the opinion of the PWEC, the Project Report is acceptable with minor modifications for
the passing grade ‘DD’, the PWEC shal value and instruct the candidate suitably to
incorporate the necessary modifications and to resubmit it to the Chairman, PWEC. After
such resubmission, the Chairman, PWEC will certify that the necessary modifications have
been incorporated.

(k) Thetitle of the Project Report shall be indicated in the Grade Card.

35 Students with CGPA <5.50 in course work will be permitted to register for a maximum of two
make-up courses per semester along with the project work, to enable them to achieve the
minimum CGPA requirements . In case, the student desires to register for more than two
make-up courses per semester then the Course Work duration shall be extended by one or
more semesters.

3.6 Mandatory Learning Courses:

These are courses that must be completed by the student at appropriate time as suggested by
the Faculty Adviser or the DPGC. The ‘S’ grade is awarded for satisfactory completion of the
course and ‘N’ grade is awarded for non-completion of the course. In case ‘N’ grade is
awarded the student has to re-register for the same course wherein he has no alternative
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options. However, he can opt for other courses if he has been provided with multiple options.
The *S” and ‘N’ grades do not carry grade-points and hence not included in the SGPA, CGPA

computations.

Courses that come under this category are the following:

(a8 Practical Training/ Minor Project:

This course is a 2-credit course. A full-time student will complete the Practical Training
or the Minor Project at appropriate time stipulated by DPGC and register for it in the
following Semester. The duration and the details, including the assessment scheme, shall

be decided by the faculty advisor, with approval from DPGC.

(b) Seminar:

This course is a 2-credit course to be completed at appropriate time stipulated by DPGC.

The student will make presentations on topics of academic interest.

4, DEGREE REQUIREMENTS:

4.1 The degree requirements of a student for the M.Tech. Degree programme are as follows:

(a) Institute Requirements:

0] Minimum Earned Credit Requirement for Degreeis 60.
(i) Securing a CGPA of at least 5.50 in the Course Work.
(iii) Satisfactory completion of all Mandatory Learning Courses.

(b) Programme Requirements:

Minimum Earned Credit Requirementson all Core Courses, Elective Courses and Major
Project as specified by the DPGC and conforming to Clause No: 3 (Course Structure) above.

(c) The Maximum duration for a student for complying to the degree requirement from the date
of registration for his first semester, is FOUR years for full-time registration and FIVE

yearsfor internal registration.

5. TERMINATION FROM THE PROGRAMME:

A student shall be required to leave the Institute without the award of the Degree, under the

following circumstances:

(a) If astudent fails to earn the minimum credit specified below:

(i) Full-time student

(i) Part-time student

Check Point Credit Threshold
End of FIRST year 20
Check Point Credit Threshold
End of FIRST  year 10
End of SECOND year 20
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Note: The period of temporary withdrawal is not to be counted for the above Credit Threshold.

(b) If astudent is absent for more than 6(Six) weeksin a semester without sanctioned leave.

(c) If a CGPA of at least 5.50 isnot secured in the course work.
{in such cases the student is given the option of getting the P.G. Diploma
instead of the M.Tech. Degree}. However, students with CGPA>5.50 may opt for
P.G.Diploma after the completion of the course work.

(d) Based on disciplinary action suggested by the Senate, on the recommendation of the
appropriate committee.

NOTE: Under any circumstances of termination, the conditions specified in Permanent
Withdrawal (refer: Clause No: G10.2) shall also apply.

6. COMMITTEES/FUNCTIONARIES:

The following committees shall be constituted for the Post Graduate Degree programme;

6.1 Board of Studies (BOS-PG):

Congtitution:

€)] Dean (A) . Chairman
(b) Dean (FW) . Member
(© Dean (P&D) . Member
(d) Dean (R&C) . Member
(e) Dean (SW) . Member
® Dean (AA&IR) . Member
(9) Chairman of each DPGC/ his nominee Member
(h) BOG members representing the faculty Members
Q) Assistant Registrar (Academic) . Convenor
() Dy. Registrar (Academic) . Secretary
() TWO External Experts Members

Note:
- Thereshal beone BOS-PG for the entire Ingtitute.

The Chairman may co-opt and/or invite more members including outside experts.

The quorum of each meeting will be NINE.

Functions (Highlights):

i. To consider the recommendations of the DPGC on matters relating to postgraduate
programme and to make suitable recommendations to the Senate.

ii. Toapprove curriculum framed/revised by DPGC for the postgraduate courses of study.

iii. To ensure that all norms and Regulations pertaining to postgraduate programme are strictly
followed.

iv. To make periodic review of these Regulations pertaining to postgraduate programme and to
recommend to the Senate any modifications thereof.

v. To review the academic performances and make suitable recommendations to the Senate
regarding declaration of results, award of degrees etc.

vi. Torecommend to the Senate, the award of stipends, scholarships, medals & prizes etc.
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vii. To draw up general time table for the postgraduate course and finalise the PG academic
calendar to be put up to the Senate for approval.

viii. To review the cases of malpractice in examinations and to recommend to the Director the
punishment in such cases.

iX. To constitute a sub-committee for monitoring the implementation of the academic curriculum
provided by the BOS and to provide guidance in curriculum assessment, eval uation process.

X. To conduct at least one meeting each semester and send the Resolutions to the Chairman of
the Senate, and also to maintain arecord of the same in the office of the Dean(A).

xi. Any appropriate responsibility or function assigned by the Senate or the Chairman of the
Senate.

6.2 Departmental Post Graduate Committee (DPGC):

Constitution:
@ H.O.D. / Programme Co-ordinator . Chairman
(b) Two Professors (by rotation for one year) . Members
(© Two Associate Professors
(by rotation for one year) . Members
(d) Two Assistant Professors
(by rotation for one year) . Members
Note:
There shall be one DPGC for every department that is involved in the teaching for any of
the PG degree programmes.
The Secretary (DPGC) shall be nominated by the Chairman on rotation basis for a period
of one year.
The Chairman may co-opt and/or invite more members including at most three outside
experts.

The quorum for each meeting shall be FIVE.
Functions (Highlights):
i.  Tomonitor the conduct of all postgraduate courses of the department.
ii. To ensure academic standard and excellence of the courses offered by the department.
ii. Tooverseetheevaluation of the studentsin a class, for each of the courses.
iv. To evolve the methods of evaluation of major project including intermediate assessment

v. To develop the curriculum for postgraduate courses offered by the department, and
recommend the same to the BOS.

vi. Moderation (only if and when found necessary) in consultation with the Course Instructor,
and approval of the finalized grades, before submission of the same to the Academic Section
of Dean (A).

vii. To consolidate the registration of the student and communicate to Course Instructors,
and also to the Academic Section of the Dean (A).
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viii. To conduct performance appraisal of Course Instructors.

ix To provide feedback of the performance appraisal to the Course Instructor and concerned
authorities.

X. To consider any matter related to the postgraduate programme of the department.

Xi. In cases where a course is taught by more than one faculty member, or by different faculty
members for different sections of students, DPGC shall co-ordinate (only in case of need)
among all such faculty members regarding the teaching and evaluation of such courses.

xii. To conduct at least two meetings each semester and send the Resolutions of the meeting to the
Academic Section of the Dean (A), and also to maintain a record of the same in the
department.

xiii. Any appropriate responsibility or function assigned by the Senate or the Chairman of the
Senate or the BOS or the Chairman of the BOS.

6.3 Project Work Evaluation Committee (PWEC)

Constitution:
€)] Chairman of DPGC or his nominee Chairman
(b) Project Guide(s) . Member(s)
(© One referee from outside the Department,
selected by the DPGC . Member
Note:

There shall be one PWEC for each PG project work.
One externa guide/referee, if any, invited as a member of PWEC, is entitled for TA/DA
as per the Institute Rules.
Functions (Highlights):
i. To evauate the PG project work and to award an appropriate letter grade. The chairman of
PWEC shall submit the report, signed by all the members of the PWEC, to DPGC. The
DPGC Chairman shall forward this report to the Academic Section of the Dean (A) without
moderation.
6.4 Project Guide:

Functions (Highlights):
i. Hewill help the student under him in selecting the Project topic.

ii. Heshall monitor the progress of the student working under him.
iii. Heshall report to the DPGC the performance of the student from time to time.

iv. Hewill coordinate with the HOD/DPGC to arrange for facilities to carry out the project work.
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REGULATIONS
specific to
M.Tech. (Research) Degree Programme

{asorefer: REGULATIONS(General) - Common to all Degree Programmes}
{aso refer: REGULATIONS(MTech) — Specific to M.Tech. Degree Programmes}

1 DEGREE PROGRAMMES:

11

1.2

Post Graduate M.Tech .(Research) Degree Programmes may be offered in the disciplines where a
regular M.Tech. Degree Programme is already being offered or proposed to offer.

The provisions of these Regulations shall be applicable to any new disciplines and/or that may be
introduced from time to time and appended to the above list.

2. ADMISSION:

21  Student Status: There are six types of student status in the M.Tech.(Research) degree

Programme:

(@) Full-time student on GATE scholarship

(b) Full-time student - non-sponsored, non-scholarship

(c) Full-time student - sponsored from Industry or other Organizations including Educational
Institutions.

(d) External Registrants sponsored from industry or other organization including Educational
Institutions

(e) Internal Registrants - Sponsored Institute Staff or Project Staff of NITK.

(f) Internal Registrants- selected as Teaching Assistant of NITK.

Note:

Vi.

Vii.

The full-time students work at the Institute on full-time basis. The external registrants register
at the Institute but work outside the Ingtitute. The internal registrants are the Institute
faculty/staff who work on part-time basis at the Institute.

Duration: For full-time students, the duration of study shal be a minimum of FOUR
semesters and a maximum of FOUR years. For Internal/External Registrants, the duration
will be aminimum of FIVE semesters and a maximum of FIVE years.

Student of the type (a) will receive GATE scholarship for the duration of four semesters,
which is subjected to GATE scholarship rules of MHRD.

Student of the type (¢ &d ) shall be sponsored and financed by the sponsoring organization.
He should produce a sponsorship-cum-clearance certificate in the given format of the
Institute. The candidate must have minimum of 2 years of full-time work experience in the
sponsoring organization, after completing the qualifying examination.

A non-sponsored non-scholarship (self-financed) student of type (b) will not receive any
financial assistance from the Institute.

An internal registrant of type (€) shall produce a sponsorship-cum-clearance certificate from
the Director, NITK.

An internal registrant of type (f), selected as a Teaching Assistant, will be paid the Teaching
Assistantship, and shall be governed by the applicable rules of the Institute. Total number of
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2.3

24

25

2.6

2.7

2.8

29

2.10

211

212

3.

31
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seats under this category may vary from year to year depending on the number of such
Teaching Assistantships available.

viii. No student can receive scholarship/assi stantship from more than one source.

Admissions will be made in accordance with the instructions received from MHRD from time to
time. Seats are reserved for candidates belonging to Other Backward Classes, Scheduled Caste and
Scheduled Tribes, Physically challenged candidates, children of defence personnel and other
categories as per the guidelinesissued by MHRD.

The minimum eligibility criteria for admission for the various M.Tech. (Research) Degree
programmes shall be specified in the Institute Information Bulletin or the Prospectus. However,
some general criteria are mentioned below.

The criteria for selection/admission will be based on performance in qualifying exam, interview
and other guidelines issued by the Senate from time to time. The prescribed qualifying
examinations for each M.Tech. (Research) Programme is given separately in the Prospectus or the
Institute Information Brochure.

Admission to a M.Tech. (Research) Programme shall be open to candidates who passed the
prescribed qualifying examination with a Cumulative Grade Point Average (CGPA) of at least 6.5
in the 0-10 scale grading system, OR not less than 60% marks in the aggregate (taking into account
the marks scored in al the subjects of al the public/university examinations conducted during the
entire prescribed period for the degree programme). However, this prescribed minimum shall be a
CGPA of 6.0 OR 55% marksin the aggregate for SC/ST/PWD candidates.

A limited number of admissions is offered to Foreign Nationals and Indians Living Abroad in
accordance with the rules applicable for such admission, issued from time to time, by MHRD.

If, a any time after admission, it is found that a candidate had not in fact fulfilled al the
requirements stipulated in the offer of admission, in any form whatsoever, including possible
misinformation etc., the Dean (A) shall report the matter to the Senate, recommending revoking the
admission of the candidate.

Candidates have to fulfil the medical standards required for admission as prescribed in the Institute
Information Brochure or the Prospectus.

The Institute reserves the right to cancel the admissions of any student and ask him to discontinue
his studies at any stage of his study period on the grounds of unsatisfactory academic performance
or indiscipline or any misconduct.

The decision of the Senate regarding the admissionsis final and binding.

Student Exchange Programmes and the Transfer of Credits in such cases shal be as per the
corresponding MoU approved by Competent Authority.

Every Post Graduate student of the Institute shall be associated with Parent Department, offering
the degree programme that the student undergoes, throughout his study period.

PROGRAMME STRUCTURE:

The M.Tech.(Research) Degree Programme will typically consist of the following components.

a) Course Work > 12 Credits (Courses carrying S/N grades shall not be counted)
b) MLC Course, HU800, Research Methodology
¢) Research Thesis
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3.2 The courses must be selected from the list of courses from the respective M.Tech discipline and
must be completed within the first THREE semestersin case of Full-Time students, and within the
first S X semestersin case of Internal/External Registrants securinga CGPA of at least 5.50.

33 In case of external registrants, a minimum of one semester (preferably first semester) residential
requirement to be completed during the completion of credit requirements. However the duration
and number of visits to the institute after the course completion shall be decided by the research
guide.

34 Students are required to undergo registration at the commencement of each semester on the days
fixed for such registration and notified in the academic calendar.

4, RESEARCH GUIDE:

4.1 In each Department, applicants for M.Tech.(Research) programmes, will be given, at the time of
selection, the details of research areas proposed by various faculty members, so that they will have
an opportunity to discuss those areas with the respective faculty members and thereafter, indicate
their choice in order of preference. The applicants shall then be interviewed by a committee
constituted by the DPGC.

4.2 A permanent faculty of the Institute possessing a Ph.D. degree shall be recognised as the Research
Guide.

4.3 One Research Guide, selected among the faculty of the Department in which he has registered,
shall be allotted to each Research student by the HoD on the recommendations of DPGC at the
time of admission, and the same shall be intimated to the Dean (A).

44 Depending on the research requirements, an additional faculty member of the institute may be
included as an Additional Guide. However , the main Research Guide shall be from within the
parent department . The inclusion of additional guideis allowed till the submission of the research
proposal.

45 External Registrants may have an additional Research Guide from the organisation from which he
is sponsored . The bio-data of intending Additional Guides from outside the Institute shall be
scrutinized and recommended by the DPGC and approved by Dean (Academic).

4.6 Change of Research Guide(s) under exceptional circumstances shall be permitted on
recommendation of the DPGC after obtaining the consent of (i) the Student (i) the present
Research Guide(s) and (iii) the proposed Research Guide(s).

5. EVALUATION SYSTEM:
5.1 Course Work Evaluation

The Course Work Evaluation shall be similar to that of other courses, and the details are given in
the corresponding section in the Regulations (General) Common to all Degree Programmes (refer:
Section G5).

52 Research Proposal Submission and Assessment

Every M.Tech. (Research) student is required to submit (within the first one year of joining the
programme, his research proposal in the prescribed format, containing problem identification, state
of the art technology, plan of research work etc. The RPAC shall assess the proposal through an
open seminar and communicate the recommendation for approval or otherwise along with detailed
comments to the Dean (A) through DPGC.
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53 Research Progress Assessment

531  After approval of Research Work Proposal, half yearly assessments are made, through open
seminars, to ensure satisfactory progress. The Research Scholar shall submit, through his
Guide(s), a progress report of his research to the concerned RPAC twice a year. The RPAC
will communicate to the DPGC about the periodic progress with detailedcomments. The
DPGC shall forward the same to Dean (A).

5.3.2 The continuance of registration of all M.Tech.(Research) Students is subject to satisfactory
progress made by them.

54 Pre-Synopsis Seminar and Synopsis Submission

54.1  Prior to the submission of the Synopsis of the Reseach Work, a comprehensive  internal
assessment of the research work should be made by RPAC by a Pre-Synopsis Seminar. The
candidate can submit the Synopsis only if RPAC is satisfied about the quality of the work for
submission as a M.Tech.(Research) Thesis.

5.4.2 Details of the Pre-Synopsis Seminar shall be notified well in advance, so as to enable
interested staff members and students to attend the same.

54.3 The Chairman of the DPGC shall forward the RPAC’s assessment report on the Pre-
Synopsis Seminar to the Dean (A).

54.4 ONE printed copy and ONE soft copy of the Synopsis shall be submitted to the Dean (A),
through Chairman of the DPGC, in the prescribed format consisting of a maximum of 15
pages including bibliography of research work.

55 Thesis Submission and Assessment

55.1  Prior to submission of thesis the scholar should a have at least one paper published
preferably inrefereed journal or in refereed conference proceedings.

5.5.2 THREE printed copies and one softcopy, in the prescribed format of the Thesis shall be
submitted to the Dean (A), through Chairman of the DPGC, within THREE months from the
date of submission of the Synopsis.

5.5.3  Along with the Thesis, the Research Scholar shall submit the requisite forms containing the
authorization from the Research Guide(s) for submission of the Thesis and a certificate from
Accounts Section that there are no dues against the Scholar.

5.5.4 The Thesis submitted by the student will be evaluated by MTAC constituted by Dean (A) by
selecting two referees (one internal and one external) from the Panel submitted by DPGC.

5.5.5 If one of the examiners rgjects the thesis, the thesis as it is has to be to be referred to a third
referee selected from the Panel of referees.

55.6 If thethesisisreected by two referees then it may be resubmitted after revision, incorporating
the required modifications and / or alterations and / or additions etc in the light of referees’
comments. Such re submission must be made not earlier than one month and not later than six
months from the date of such intimation to the student by the Dean(A).The thesis so
resubmitted may be examined either by the same referees or by new referees.

5.5.7 Rejection of the thesis so resubmitted will disqualify the candidate from further consideration
for the award of M.Tech (Research) degree.
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5.5.8 The copies of the referees’ reports when received shall be confidently made available to the
Research Guide (s) through Chairman, DPGC. The Research guide (s) shall send comments
on these reports through DPGC for consideration by the Dean(A)

5.5.9 On the basis of the referees’ report and the Research Guide (s) comments thereon, the Dean(A)
will decide whether the Thesis be accepted for the viva —voce examination, or be rejected or
referred again to a new referee.

5.5.10 The student, whose thesis has been recommended for the award of M.Tech (Research) degree,
shall be required to defend his thesis at an viva-voce examination conducted by MTAC,.
After satisfactory defense of the thesis, the MTAC will recommend the approval of the thesis
to the Dean(A) through DPGC for further action towards the award of M.Tech (Research)
degree.

5.5.11 The MTAC shall submit its report in the prescribed form to Dean (A) within ONE month after
completion of viva-voce exam.

5.5.12 After satisfactory completion of the viva-voce examination, the M.Tech. (Research) degree
may be conferred on the student, after approval by the Senate.

5.5.13 After successful completion of the viva-voce examination, the candidate shall submit Dean(A)
ONE copy of his approved Thesis duly bound along with a soft-copy in the prescribed format.

6. DEGREE REQUIREMENTS:

The degree requirements of a student for the M.Tech.(Research) Degree programme are as
follows:

() Ingtitute Requirements:
Q) Completion of Course Work of at least 12 Credits, and MLC course HU800, within
the first THREE semesters in case of Full-Time students, and within the first SX
semestersin case of Internal/External Registrants.

(i) Securing a CGPA of at least 5.50 inthe Course Work.
(iii) Satisfactory defense of the M.Tech.(Research) Thesis.

(b) The Maximum duration for a student for complying to the degree requirement from the date of
registration for his first semester is FOUR years for Full-time students and FIVE years for all
other categories of students.

7. TERMINATION FROM THE PROGRAMME:

A student shall be required to leave the M.Tech. (Research) Degree Programme under the following
circumstances:

(8) If the course work is not completed within the first THREE semesters in the case of full-time
students, and within the first SIX semestersin case of internal/external registrants

(b) If a CGPA of at least 5.50 isnot secured in the course work.

(c) If astudent failsto submit satisfactory Research Proposal within one year of joining the program

(d) If the M.Tech.(Research) Thesis has not been accepted after TWO submissions.

(e) Based on disciplinary action on the recommendation of the appropriate committee.

(f) If astudent is absent for more than 6 weeks in a semester without sanctioned leave

NOTE: Under any circumstances of termination, the conditions specified in Permanent Withdrawal (refer:
Clause No: G10.2) shall aso apply.
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8. COMMITTEES/FUNCTIONARIES:
The following committees shall be constituted for the Post Graduate Degree programme:

8.1 Board of Studies (BOS-PG):
(Same asthe BOS-PG mentioned inthe M.Tech. Regulations)

8.2 Departmental Post Graduate Committee (DPGC):
(Same asthe DPGC mentioned inthe M.Tech. Regulations)

8.3 Research Progress Assessment Committee (RPAC):

Constitution:
(@ Guide Chairman
(b) Co-Guide (if any) Member

(c) At least One Faculty from the parent department
of the M.Tech(R) scholar from the recommended panel,
selected by Dean (A) Member

(d) At least One Faculty from outside the parent department
of the guide(s) from recommended panel, selected
by Dean (A) ) Member

Note:
- There shall be one RPAC for each M. Tech. (Research) Student

The RPAC shall be congtituted by the Dean (A) when the student submits the Research

Proposal for assessment.

Functions (Highlights)

(i) To assessand approve the Research Proposal and Synopsis.

(i) To communicate the half yearly assessment reports about the progress of the research work
to DPGC.

(iii) To assess the Pre-Synopsis Seminar and communicate the results to the Dean (A) through
the DPGC.

8.4 Master’s Thesis Assessment Committee (MTAC):

Constitution:
@ Chairman DPGC Chairman
or a Professor nominated by the Dean (A)
on recommendation of DPGC
(b) Guide(s) . Member(s)
(© Two Referees Members

(d) At least one faculty from the parent department
of the M.Tech(R) scholar from the recommended
panel, selected by Dean (A) Member
(e RPAC members Invited Members
Note:
There shall be one MTAC for each M. Tech. (Research) Student.
The MTAC shall be constituted by the Dean (A) when the M.Tech. (Research) Student
submits the M.Tech. Research Thesis for assessment.
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The TWO referees shall be selected by the Dean (A), from a panel of SIX referees (THREE
from within the Ingtitute and THREE from outside the Ingtitute). These TWO Referees will
be requested for an assessment of the M.Tech. Research Thesis, and one of these referees will
be invited for the final Thesis Defense and Viva-Voce Examination.

Functions (Highlights):

(i) The TWO Refereeswill evaluate the M.Tech.(Research) Thesis and send the report to DPGC.

(i) MTAC will evaluate the research work and the M.Tech.(Research) Thesis, based on the defense of
the Thesis through an open seminar and viva-voce examination and send the report to Dean (A),
through chairman, DPGC.

8.5 Research Guide:

Functions (Highlights):
i. Hewill guide the student to select atopic for research.
ii. Hewill suggest the coursesfor course work.
iii. Hewill monitor the progress of the student.
iv. Hewill suggest a Panel of Refereesto the DPGC for constituting RPAC and MTAC.
v. Hewill approve and forward all the applications of the student.
vi. Hewill provide or arrange for facilities to carry out research work.

vii. In the event of leaving the Institute or away from the institute for a considerable period, he
has to arrange for a Change of Research Guide as per Clause No: 4.6 above.

* k *k k%
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REGULATIONS
specific to
M.Sc. Degree Programme
in
Chemistry / Physics

{asorefer: REGULATIONS (General) — Common to all Degree Programmes}

1 DEGREE PROGRAMMES:

11

12

Post Graduate M.Sc. Degree Programmes are offered in the following disciplines by the
respective programme hosting departments listed below:

i Chemistry (CY)
ii. Physics (PH)

The provisions of these Regulations shall be applicable to any new disciplines and/or that may
be introduced from time to time and appended to the above list.

2. ADMISSION:

21

2.2

2.3

24

25

2.6

2.7

2.8

Student Status: There isonly one type of student statusin M.Sc. degree programme,
namely, full time.

Duration: The duration of study shall be a minimum of FOUR semesters and a
maximum of FOUR years.

Admissions shall be made in compliance to the general guidelines received from MHRD
from time to time. Seats are reserved for candidates belonging to Other Backward
Classes, Scheduled Caste and Scheduled Tribes, Physically challenged candidates,
children of defence personnel and  other categories as per the guidelines issued by
MHRD.

The admissions will be based on the performance in the Entrance Test and the
performance in the qualifying examination.

Admission to M.Sc. Programme in Chemistry / Physics shall be open to
candidates who have passed a Bachelor’s degree in Chemistry /Physics with 60% (or
cumulative Grade Point Average (CGPA) of at least 6.5 in the 0-10 scale grading
system) of the aggregate in all the years of course of study in respective subjects and with
55% (Cumulative Grade Point Average (CGPA) of at least 6.0 in the 0-10 scale grading
system) in respect of SC, ST and PWD candidates.

A limited number of admissions is offered to Foreign Nationals and Indians living
abroad in accordance with the rules applicable for such admission, issued from time to
time, by MHRD.

If, at any time after admission, it is found that a candidate had not in fact fulfilled all the
requirements stipulated in the offer of admission, in any form whatsoever, including
possible misinformation etc., this matter shall be reported to the Senate,
recommending revoking the admission of the candidate.

Candidates have to fulfil the medical standards required for admission as prescribed in
the Institute Information Brochure or the Prospectus.
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29 The Ingtitute reserves the right to cancel the admissions of any student and ask him to
discontinue his studies at any stage of his study period on the grounds of unsatisfactory
academic performance or indiscipline or any misconduct.

210  Thedecision of the Senate regarding the admissionsiis final and binding.

211 Student Exchange Programmes and the Transfer of Credits in such cases shall be as per
the corresponding MOU approved by Competent Authority.

212 Every Post Graduate student of the Institute shall be associated with Parent Department,
offering the degree programme that the student undergoes, throughout his study period.

3. COURSE STRUCTURE:

31 The total course credit requirement for the award of M. Sc. Degree will typically consist
of the following components.

a) Core Courses > 40 Credits
b) Elective Courses > 12 Credits
¢) Mandatory Learning Courses (Seminar) > 03 Credits
d) M.Sc. Project > 06 Credits

3.2 The Department Post Graduate Committee (DPGC) will discuss and recommend the
exact credits offered for the programme for the above components, the semester-wise
distribution among them, as well as the syllabi of all postgraduate courses offered by the
department from time to time before sending the same to the Board of Studies (BOS).
The BOS will consider the proposals from the departments and make recommendations
to the senate for consideration and approval.

33 The Minimum Credit Requirement for the M .Sc. Degreeis 90
34 Mandatory Learning Courses:

These are courses that must be completed by the student at appropriate time as suggested
by the Faculty Adviser or the DPGC. The ‘S’ grade is awarded for satisfactory
completion of the course and ‘N’ grade is awarded for non-completion of the course. In
case ‘N’ grade is awarded the student has to re-register for the same course wherein he
has no alternative options. However, he can opt for other courses if he has been provided
with multiple options. The ‘S” and ‘N’ grades do not carry grade-points and hence not
included in the SGPA, CGPA computations.

The Course that comes under this category is the following:

Seminar:

Each Seminar course is a 1-credit course. A student is required to register for three such
Seminar Courses during his period of study for the M.Sc. Degree Programme, suitably
arranged by the DPGC. The student is required to make presentations on topics of
academic interest.

35 M.Sc. Project

(a) The M.Sc project will be undertaken during 4™ semester. The progress of the Project
work shall be monitored by the Project Guide.

(b) The method of evaluation, including intermediate assessment shall be evolved by the
pertinent DPGC.
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(c) A candidate shall submit 5 copies of the Report of the project work to Chairman,
DPGC, on or before the specified date. The report shall be in the format prescribed
by the Ingtitute.

(d) The date of submission of report shall be announced by the DPGC after getting the
approval by Dean(A)

(e) The fina evaluation is done by a Project work Evaluation Committee (PWEC)
congtituted by the pertinent DPGC. There shall be an open seminar followed by a
viva-voce examination as part of the final evaluation. After the final evauation,
appropriate double letter grade is awarded, which will not be considered for SGPA
and CGPA calculations.

(f) Extension of time beyond the date for submission of the Project Report may be
granted by the Dean (A) on recommendation from the Chairman, DPGC.

(g) If in the opinion of the PWEC, the Project Report is acceptable with minor
modifications for the passing grade DD, the PWEC shall value and instruct the
candidate suitably to incorporate the necessary modifications and to resubmit it to
the Chairman, PWEC. After such resubmission, the Chairman, PWEC will certify
that the necessary modifications have been incorporated.

(h) Thetitle of the Project Report shall be indicated in the Grade Card.

4. DEGREE REQUIREMENTS:
4.1 The degree requirements of a student for the M.Sc. Degree programme are as follows:
(a) Institute Requirements:
0] Minimum Earned Credit Requirement for Degree 90.
(i) Securing a CGPA of at least 5.50 in the Course Work.
(iii)  Satisfactory completion of all Mandatory Learning Courses.
(b) Programme Requirements:
Minimum Earned Credit Requirements on all Core Courses, Elective Courses and Project
as specified by the DPGC and conforming to Clause No: 3 (Course Structure)

(c) The Maximum duration for a student for complying to the degree requirement from the
date of registration for hisfirst semester, is FOUR years.

5. TERMINATION FROM THE PROGRAMME:

A student shall be required to leave the Ingtitute without the award of the Degree, under the
following circumstances:

(a) If astudent failsto earn the minimum credit specified below:

Check Point Credit Threshold
End of FIRST  year 20
End of SECOND year 40

Note: The period of temporary withdrawal is not to be counted for the above Credit Threshold.
(b) If astudent is absent for more than 6 (Six) weeksin a semester without sanctioned leave.
(c) If aCGPA of at least 5.50 is not secured in the Course Work.
(d) Based on disciplinary action suggested by the Senate, on the recommendation of the
appropriate committee.

NOTE: Under any circumstances of termination, the conditions specified in Permanent
Withdrawal (refer: Clause No: G10.2) shall also apply.
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6. COMMITTEES/FUNCTIONARIES:
6.1 Board of Studies (BOS-PG)
(Same as the BOS-PG mentioned in M.Tech Regulations)
6.2 Departmental Post Graduate Committee (DPGC):
(Same as DPGC mentioned in M.Tech Regulations)

6.3 Project Work Evaluation Committee (PWEC)

Constitution:
€)] Chairman of DPGC or his nominee Chairman
(b) Project Guide(s) . Member(s)
(© One referee from outside the Department,
selected by the DPGC . Member
Note:

There shall be one PWEC for each PG project work.
One externa guide/referee, if any, invited as a member of PWEC, is entitled for TA/DA
as per the Institute Rules.

Functions (Highlights):
To evaluate the PG project work and to award an appropriate letter grade. The chairman of
PWEC shall submit the report, signed by all the members of the PWEC, to DPGC. The
DPGC Chairman shall forward this report to the Academic Section of the Dean (A) without
moderation.

6.4 Project Guide:

Functions (Highlights):

i. Hewill help the student under him in selecting the Project topic.

ii. Heshall monitor the progress of the student working under him.

iii. Heshall report to the DPGC the performance of the student from time to time.

iv. Hewill coordinate with the HOD/DPGC to arrange for facilities to carry out the project work.
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REGULATIONS
specific to
M.C.A. Degree Programme

{aso refer: REGULATIONS (General) - Common to all Degree Programmes}

1 ADMISSION

11

12

13

14

15

@

Student Status Thereisonly one type of student statusinthe MCA degree
Programme, namely, full-time.

Duration The duration of study shall be aminimum of SIX semesters and a maximum
of SIX years.

Admissions will be made in accordance with the instructions received from MHRD from time
to time. Seats are reserved for candidates belonging to Other Backward Classes Scheduled
Caste and Scheduled Tribes, Physically challenged candidates, children of defence personnel
and other categories as per the guidelines issued by MHRD.

The admissions will be on the basis of the performance in the prescribed Entrance
Examination, and performance in the qualifying examination and interview. The prescribed
qualifying examinations are given separately in the Ingtitute prospectus for M.C.A.
Programme.

Admission to M.C.A. Programme shall be open to candidates who have -

passed the prescribed qualifying examination with a Cumulative Grade Point Average
(CGPA) of at least 6.5 in the 0-10 scale grading system, OR not less than 60% marks in the
aggregate (taking into account the marks scored in all the subjects of al the public/university
examinations conducted during the entire prescribed period for the degree programme).
However, this prescribed minimum shall be CGPA of 6.0 OR 55% marks in the aggregate for
SC/ST candidates.

(b) avalid scorein NITMCA Common Entrance Test (NIMCET)

16

17

18

19

1.10

111

A limited number of admissionsis offered to Foreign Nationals and Indians Living Abroad in
accordance with the rules applicable for such admission, issued from time to time, by MHRD.

If, a any time after admission, it is found that a candidate had not in fact fulfilled all the
reguirements stipulated in the offer of admission, in any form whatsoever, including possible
misinformation etc., this matter shall be reported to the Senate, recommending revoking the
admission of the candidate.

Candidates have to fulfil the medical standards required for admission as prescribed in the
Information Brochure or the Prospectus.

The Institute reserves the right to cancel the admissions of any student and ask him to
discontinue his studies at any stage of his career on the grounds of unsatisfactory academic
performance or indiscipline or any misconduct.

The decision of the Senate regarding the admissionsiis final and binding.

Student Exchange Programmes and the Transfer of Credits in such cases shall be as per the
corresponding MOU approved by Competent Authority.
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2.

21

2.2

2.3

2.4

25

COURSE STRUCTURE:

@

(b)
(©
(d)
()

()
(9)

(h)

Thetotal course package for aM.C.A. Programme will typically consist of the
following components.

@ Programme Core Courses Pc > 60 Credits
(b) Elective Courses Ele > 24 Credits
(©) Major Project MP = 20 Credits
(d) Mandatory L earning Courses MLC = 04 Credits

The Department Post Graduate Committee (DPGC) will discuss and recommend the exact
credits offered for the programme for the above components, the semester-wise distribution
among them, as well as the syllabi of all postgraduate courses offered by the department from
time to time before sending the same to the Board of Studies (BOS). The BOS will consider
the proposals from the departments and make recommendations to the senate for
consideration and approval.

The Minimum Credit Requirement for the M.C.A Degreeis 120.
Major Project:

The Major Project carries 20 credits and spreads over ONE semester, during 6™ semester (or
as recommended by DPGC). The progress of the Project Work shall be monitored by the
Project Guide. No candidate will be permitted to submit the project report before the last day
of the classesin the project work semester as per the Academic Calendar.

The method of evaluation, including intermediate assessment shall be evolved by the pertinent
DPGC.

A candidate shall submit 5 copies of the Project Work to Chairman, DPGC, on or before the
specified date. The dissertation shall be in the format prescribed by the Institute.

The date for the submission of Report shall be announced by the DPGC after getting the
approval of the Dean (A).

The final evaluation is done by a Project Work Evaluation Committee (PWEC) constituted by
the pertinent DPGC. There shall be an open seminar followed by a viva-voce examination as
part of the final evaluation. After the final evaluation, appropriate double-letter grade is
awarded, which will not however be considered for SGPA and CGPA calculations.

Extension of time beyond the announced last date for submission of the Project Report may
be granted by the Dean (A) on recommendation from the Chairman, DPGC.

If in the opinion of the PWEC, the Project Report is acceptable with minor modifications for
the passing grade ‘DD’, the PWEC shall value and instruct the candidate suitably to
incorporate the necessary modifications and to resubmit it to the Chairman, PWEC. After
such resubmission, the Chairman, PWEC will certify that the necessary modifications have
been incorporated.

Thetitle of the Project Report shall be indicated in the Student Grade Card.

Mandatory Learning Courses:

These are courses that must be completed by the student at appropriate time as suggested by
the Faculty Adviser or the DPGC. The ‘S’ grade is awarded for satisfactory completion of the
course and ‘N’ grade is awarded for non-completion of the course. In case ‘N’ grade is
awarded the student has to re-register for the same course wherein he has no alternative
options. However, he can opt for other courses if he has been provided with multiple options.
The ‘S’ and ‘N’ grades do not carry grade points and hence not included in the SGPA, CGPA
computations.
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Course that comes under this category is the following:

Seminar:
This course is a 4-credit course to be completed at appropriate time stipulated by DPGC.
The student will make presentations on topics of academic interest.

3. DEGREE REQUIREMENTS:
31 The degree requirements of a student for the M.C.A. programme are as follows:
(8 Ingtitute Requirements:
(i) Minimum Earned Credit Requirement for Degreeis 120.
(i) Securing a CGPA of at least 5.50 in the Course Work.
(iii) Satisfactory completion of all Mandatory Learning Courses.
(b) Programme Requirements:
Minimum Earned Credit Requirements on al Core Courses, Elective Courses and
Major Project as specified by the DPGC and conforming to  Clause No: 2(Course
Structure).
(c) The Maximum duration for a student for complying to the Degree Requirement from the date
of registration for hisfirst semester, is SIX years.
4, TERMINATION FROM THE PROGRAMME:

A student shall be required to leave the Institute without the award of the Degree, under the
following circumstances:

(@) If astudent failsto earn the minimum credit specified below:

Check Point Credit Threshold
End of FIRST  year 20
End of SECOND year 40
End of THIRD vyear 60

Note: The period of temporary withdrawal is not to be counted for the above Credit Threshold.

(b) If astudent isabsent for morethan 6 (Six) weeksin asemester without sanctioned leave.

(c) Failsto get the minimum cutoff CGPA of at least 5.50 in the Course Work.

(d) Based on disciplinary action suggested by the Senate, on the recommendation of the
appropriate committee.

NOTE: Under any circumstances of termination, the conditions specified in Permanent
Withdrawal (refer: Clause No: G10.2) shall also apply.

5. COMMITTEES/ FUNCTIONARIES:
The following committees shall be constituted for the Post Graduate Degree programme;
5.1 Board of Studies (BOS-PG):
(Same as BOS-PG Mentioned in M. Tech regulations)

5.2 Departmental Post Graduate Committee (DPGC):
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(Same as DPGC mentioned in M.Tech regulations)

5.3 Project Work Evaluation Committee (PWEC)

Constitution:
@ Chairman of DPGC or his nominee Chairman
(b) Project Guide(s) . Member(s)
(©) One referee from outside the Department,
selected by the DPGC . Member
Note:

There shall be one PWEC for each MCA project work.
One external guide/referee, if any, invited as a member of PWEC, is entitled for TA/DA
as per the Ingtitute Rules.

Functions (Highlights):

i. To evaluate the MCA project work and to award an appropriate letter grade. The chairman of
PWEC shall submit the report, signed by all the members of the PWEC, to DPGC. The
DPGC Chairman shall forward this report to the Academic Section of the Dean (A) without
moderation.

54 Project Guide:

Functions (Highlights):

i. Hewill help the student under him in selecting the Project topic.

ii. He shall monitor the progress of the student working under him.

iii. Heshall report to the DPGC the performance of the student from time to time.

iv. Hewill coordinate with the HOD/DPGC to arrange for facilitiesto carry out the project work.

* k k Kk %
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REGULATIONS
specific to
M.B.A. Degree Programme

{asorefer: REGULATIONS (General) — Common to all Degree Programmes}

11

12

13

14

15

16

17

18

1.9

1.10

111

ADMISSION

Student Status Thereisonly one type of student statusin the MBA degree
Programme, namely, full-time.

Duration The duration of study shall be a minimum of FOUR semesters
and amaximum of FOUR years.

Admissions will be made in accordance with the instructions received from MHRD from time
to time. Seats are reserved for candidates belonging to Other Backward Classes Scheduled
Castes and Scheduled Tribes, Physically challenged candidates, children of defence personnel
and other categories as per the guidelines issued by MHRD.

The admissions will be on the basis of CAT/GMAT score and performance in the qualifying

examination and interview. The prescribed qualifying examinations are given separately in
the Institute prospectus for M.B.A. Programme.

Bachelor’s Degree in any discipline from a Recognized University with not less than 50%
marks (or Cumulative Grade Point Average (CGPA) of at least 5.5 in the 0-10 scale grading
system) in the aggregate taking into account the marks scored in all subjects of all the
University examination conducted during the entire prescribed period of the degree
programme. However, this prescribed minimum marks shall be 45% (CGPA of at least 5.0
in the 0-10 scale grading system) in the case of SC/ST.

A limited number of admissions is offered to Foreign Nationals and Indians Living Abroad in
accordance with the rules applicable for such admission, issued from time to time, by MHRD.

If, a any time after admission, it is found that a candidate had not in fact fulfilled all the
reguirements stipulated in the offer of admission, in any form whatsoever, including possible
misinformation etc., this matter shall be reported to the Senate, recommending revoking the
admission of the candidate.

Candidates have to fulfil the medical standards required for admission as prescribed in the
Information Brochure or the Prospectus.

The Institute reserves the right to cancel the admissions of any student and ask him to
discontinue his studies at any stage of his career on the grounds of unsatisfactory academic
performance or indiscipline or any misconduct.

The decision of the Senate regarding the admissionsiis final and binding.

Student Exchange Programmes and the Transfer of Credits in such cases shall be as per the
corresponding MoU approved by Competent Authority.
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2. COURSE STRUCTURE:
2.1 The total course package for a M.B.A. Programme will typically consist of the following
components.
@ Foundation Courses > 20 Credits
(b) Program Core(PC) > 25 Credits
(c) Advanced Courses > 20 Credits
(d) Elective Courses(El€) =03 Credits
(e MLC =03 Credits
(e Major Project =08 Credits

2.2 The Department Post Graduate Committee (DPGC) will discuss and recommend the exact
credits offered for the programme for the above components, the semester-wise distribution
among them, as well as the syllabi of all postgraduate courses offered by the department from
time to time before sending the same to the Board of Studies (BOS). The BOS will consider
the proposals from the departments and make recommendations to the senate for
consideration and approval.

2.3 The Minimum Credit Requirement for the M .B.A Degreeis 90.
2.4 Summer Internship Project:

The Summer Internship Project of 8 weeks minimum duration shall be completed during vacation
after second semester and carries 8 credits. The progress of the Summer Internship Project Work
shall be monitored by the Project Guide.

(@) The Method of evaluation of the project work shall be evolved by the DPGC.

(b) A candidate shall submit 3 copies of the Summer Internship Project Work to Chairman,
DPGC, on or before the specified date. The dissertation shall be in the format prescribed by
the Institute.

(c) The final evaluation is done at the end of third semester by a Project Work Evaluation
Committee (PWEC) constituted by the DPGC. There shall be an open seminar followed by a
viva-voce examination as part of the final evaluation. After the final evaluation, appropriate
double-letter grade is awarded, which will not however be considered for SGPA and CGPA
calculations.

(d) If in the opinion of the PWEC, the Project Report is acceptable with minor modifications for
the passing grade ‘DD’, the PWEC shall value and instruct the candidate suitable to
incorporate the necessary modifications and to resubmit it to the Chairman, PWEC.

(e) The title of the Summer Internship Project Report shall be indicated in the Student Progress
Report

2.5 Term Paper

The Term paper shall be undertaken by each student during the fourth semester and carries 3
credits. Each student will be attached to a faculty who would guide the student to take up a topic
for self —study on any emerging area of interest related to the program.

(8 The method of evaluation shall be evolved by the DPGC.

(b) There shall be an open seminar followed by a viva -voce examination conducted by the
concerned Faculty in-charge of the term paper for each student, as part of the fina
evaluation.

(c) After the final evaluation, appropriate double —letter grade is awarded, which will not
however be considered for SGPA and CGPA calculations.
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3. DEGREE REQUIREMENTS:
3.1 The degree requirements of a student for the M.B.A. programme are as follows:

(@) Institute Requirements:
(i) Minimum Earned Credit Requirement for Degreeis 90.
(i) Securing a CGPA of at least 5.50 in the Course Work.

(b) Programme Requirements:
Minimum Earned Credit Requirements on all Foundation Courses, Functional Courses,
Elective Courses, Term Paper, MLC and Summer Internship Project as specified by the
DPGC and conforming to Clause No: 2 (Course Structure).

(¢) The Maximum duration for a student for complying to the Degree Requirement from the date
of registration for hisfirst semester, is FOUR years.

4. TERMINATION FROM THE PROGRAMME:

A student shall be required to leave the Institute without the award of the Degree, under the following
circumstances:

(@) If astudent failsto earn the minimum credit specified below:

Check Point Credit Threshold
Endof FIRST  year 25
End of SECOND year 50

Note: The period of temporary withdrawal is not to be counted for the above Credit Threshold.
(b) If astudent is absent for more than 6 (Six) weeksin a semester without sanctioned leave.

(c) Based on disciplinary action suggested by the Senate, on the recommendation of the appropriate
committee.

(d) Failsto get the minimum cutoff CGPA of at least 5.50 in the Course Work

NOTE: Under any circumstances of termination, the conditions specified in Permanent Withdrawal
(refer: Clause No: G10.2) shall aso apply.

5. COMMITTEES/FUNCTIONARIES:
The following committees shall be constituted for the Post Graduate Degree programme:

5.1 Board of Studies (BOS-PG):
(Same as BOS-PG mentioned in M. Tech regulations)

5.2 Departmental Post Graduate Committee (DPGC):
(Same as DPGC mentioned in M.Tech regulations)

5.3 Project Work Evaluation Committee (PWEC)

Constitution:
@ Chairman of DPGC or his nominee Chairman
(b) Project Guide(s) . Member(s)
(c) One referee from outside the Department,
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selected by the DPGC Member
Note:
. There shall be one PWEC for each MBA project work.
One external guide/referee, if any, invited as a member of PWEC,
isentitled for TA/DA as per the Ingtitute Rules.
Functions (Highlights):

i. To evaluate the MBA project work and to award an appropriate letter grade. The
chairman of PWEC shall submit the report, signed by all the members of the PWEC,
to DPGC. The DPGC Chairman shall forward this report to the Academic Section of
the Dean (A) without moderation.

54 Project Guide:
Functions (Highlights):
i. Hewill help the student under him in selecting the Project topic.
ii. He shall monitor the progress of the student working under him.

iii. Heshall report to the DPGC the performance of the student from time to time.

iv. He will coordinate with the HOD/DPGC to arrange for facilities to carry out the project

work.
* k k k% k¥ k¥ k¥ *¥ ¥ x %
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1

2.

REGULATIONS
specific to
Ph.D. Degree Programme

{asorefer: REGULATIONS (General) — Common to all Degree Programmes}

11

12

21

DEGREE PROGRAMMES:

Doctoral (Ph.D.) Degree Programmes are offered in the various departments/disciplines/
programmes as listed below:

a) Department of Civil Engineering

b) Department of Applied Mechanics and Hydraulics

¢) Department of Mechanical Engineering

d) Department of Electrical and Electronics Engineering

€) Department of Electronics and Communication Engineering
f) Department of Computer Engineering

g) Department of Chemical Engineering

h) Department of Metallurgical & Materials Engineering

i) Department of Mining Engineering

j) Department of Information Technology

k) Department of Mathematical & Computational Sciences

I) Department of Physics

m) Department of Chemistry

n) Department of Humanities, Social Sciences and Management

The provisions contained in these Regulations shall be applicable to any new Doctoral
Research Programmes, either by any of the departments, or even possibly as inter
(multi)disciplinary programmes, that may be introduced from time to time.

ADMISSION:

Student Status: There are five types of student status in the Ph.D Degree Programme:

(a) Full-time student on Institute Scholarship

(b) Full-time sponsored student on QIP (AICTE)

(c) Full-time/External Registrant - sponsored student from Industry or other
Organizations including Educational Institutions

(d) Full-time/External Registrant- non-sponsored, non-scholarship student

(e) Internal Registrant - sponsored Institute or Project staff of NITK

Note:

The full-time candidates are the registrants who work on full-time basis at the Institute. The
external registrants are the candidates who register at the Institute but do research outside the
Ingtitute. The internal registrants are the Institute faculty/staff who work on part-time basis at
the Institute.

ii. Duration: The duration of study shall be a minimum of TWO years and a maximum of

SEVEN years for all categories of research scholars. Any student who concurrently registers
for any postgraduate/research degree at another organization shall be automatically de-
registered at the Institute. Also, a student, who has completed four years shall apply for
extension of registration, in the prescribed format, every year till the submission of histhesis.

A student of type (a) will receive Ingtitute scholarship for a maximum duration of FOUR
years of the Ph.D. programme, subjected to scholarship rules of the Institute.
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iv. Student of the type (c) shall be sponsored and financed by the sponsoring organization. He
should produce a sponsorship-cum-clearance certificate in the given format of the Institute.

v. A non-sponsored non-scholarship (self-financed) student of type (d) will not receive any
financial assistance from the | nstitute.

vi. Aninternal student of type (e) shall produce a sponsorship-cum-clearance certificate from the
Director, NITK. They may be converted to Full-time research scholars after the completion of
the project with the recommendation from the respective DRPC.

vii. The status of research scholar should be maintained the same throughout the program.
However, change of status from full-time to internal registration may be considered based on
the recommendations of DRPC on a case to case basis. In general, the conversion from
internal/external registration to full time will not be permitted.

viii. No student can receive scholarship/ fellowship from more than one source.

2.2 Admission to a Ph.D. Programme shall be open to candidates who passed the prescribed
qualifying degree examination in relevant field with a Cumulative Grade Point Average
(CGPA) of at least 6.0 in the 0-10 scale grading system, or not less than 60% marks in the
aggregate (taking into account the marks scored in all the subjects of all the public/ university
examinations conducted during the entire prescribed period for the degree programme).
However, this prescribed minimum shall be a CGPA of 5.5 or 55% marks in the aggregate for
SC/ST/PWD candidates.

2.3 As per UGC norms, students of type (a) must have passed GATE/ UGC-CSIR exam/ DAE-
JEST/ or an exam conducted by the Institute to be admitted to Ph.D. Programme.

2.4 A limited number of admissionsis offered to Foreign Nationals and Indians Living Abroad in
accordance with the rules applicable for such admission issued from time to time by MHRD.

25 If, at any time after admission, it is found that a candidate had not in fact fulfilled all the
regquirements stipulated in the offer of admission, in any form whatsoever, including possible
misinformation etc., this matter shall be reported to the Senate, recommending revoking the
admission of the candidate.

2.6 Candidates have to fulfil the medical standards required for admission as prescribed in the
information bulletin.

2.7 The Institute reserves the right to cancel the admissions of any student and ask him to
discontinue his studies at any stage of his career on the grounds of unsatisfactory academic
performance or indiscipline or any misconduct.

2.8 The decision of the Senate regarding the admissionsiis final and binding.

29 Every Ph.D. student/scholar of the Institute shall be associated with Parent Department,
offering the degree programme that the student undergoes (or the department that his
Research Guide belongs to), throughout his study period.

3. PROGRAMME STRUCTURE:
31 The Ph.D. Degree Programme Structure consists of the following stages:

(i) Ph.D. Course Work and Eva uation;
(ii) MLC: HUB00 Research methodol ogy
(i) Research Proposal Submission and Assessment;
(iv) Research Progress Assessment;
(v) Pre-Synopsis Seminar and Synopsis Submission;
(vi) Ph.D. Thesis Submission and Assessment.
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TheMinimum Cour se Credit Requirement is 12.
(courses carrying ‘S’/’N’ grades shall not be counted).

Out of 12 credits required, only one self study course (900 level) with a maximum of 4 credits
is permitted with the recommendation by the DRPC of the respective departments and
approved by Dean (A).

The course work must be completed within the first TWO years, with aminimum CGPA of
5.50.

A minimum of one semester (preferably first semester) residential requirement is to be
completed by al the external registrants during the completion of course credit
requirements. However, the duration and the number of visits to the Institute after the course
completion shall be decided by the Research Guide.

Every research scholar is required to undergo registration at the commencement of each
semester on the days fixed for such registration and notified in the academic calendar.

RESEARCH GUIDE:

In each Department, applicants will be given at the time of selection the details of research
areas proposed by various faculty members for Ph.D. programmes so that they will have an
opportunity to discuss those areas with the respective faculty members and thereafter, indicate
their choice in order of preference. The applicants shall then be interviewed by a committee
congtituted by the DRPC.

The faculty of the Institute who are appointed on permanent basis may be approved as
Research Guide if they have Ph.D. degree or as and when they acquire Ph.D. A formal request
in this regard may be made in the specified format for the approval of Dean (A) and the matter
may be placed as reporting item in the BOS.

One Research Guide, selected among the faculty of the Department in which he has registered,
shall be allotted to each Research scholar by the HOD of the parent department on the
recommendations of DRPC at the time of admission. If the faculty is reaching superannuation
and has less than 3 years of service in the Ingtitute, an additional Research Guide from the
parent department should also be assigned.

Depending on the research requirements, an additional faculty member or possibly an expert
from outside the Department / Institute may be considered as a second Guide (additional-
Guide). However, the main Research Guide shall be from within the parent department. In
the case of external person applying for inclusion as an additiona Research Guide for a
specific research scholar, the application shall be scrutinized and approved by the BOS in
order for a person to be recognized as an additional Research Guide. The list of approved
guides will be reported to Senate.

The inclusion of additional guide is alowed till the submission of the research proposal
seminar.

In case the Research guide is going to be away from the Institute for a period of more than
one year then an additional guide from the Parent Department need to be identified and
approved prior to leaving.

Change of Research Guide(s) under exceptional circumstances shall be permitted on
recommendation of the DRPC after obtaining the consent of (i) the Research Scholar (ii) the
present Guide(s) and (iii) the proposed Guide(s).
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4.8 At any given time the number of Research Students/Scholars registered with a Research
Guide shall not exceed FIVE(Excluding the numbers of students registered with the Guide in
the case of funded projects). In this regard, being a co-guide for two Full-Time Research
Scholars or being the sole Research Guide for two External/Internal Registrants (Research
Scholars), is equivalent to being the sole Research Guide for one Research Scholar.

5. EVALUATION SYSTEM:

51 Ph.D. Course Work Evaluation
The Ph.D. course work evaluation shall be similar to that of other courses, and the details are
given in the corresponding section in the Regulations (General) Common to all Post Graduate
Degree Programmes (refer: Section G5).

5.2 Resear ch Proposal Submission and Assessment

Every PhD student is required to submit his research proposal in the prescribed format, within
18 months after joining for the program. Chairman Senate is authorized to condone the delay
upto 2 years. Beyond 2 years, approval by Senate is required up to two and a half years . If the
delay is beyond two and a half years the registration is liable to be terminated. The Ph.D
Research proposal must contain details including literature survey, problem identification,
state of the art technology, plan of Research work, etc.. The RPAC will assess the proposal
through an open seminar and communicate the recommendation along with detailed report for
approval or otherwise to the Dean (A) through DRPC.

5.3 Resear ch Progress Assessment

5.3.1 After the approval of Research Proposal, yearly assessments are made, through open
seminars, to ensure satisfactory progress. The Research Scholar shall submit, through his
Guide(s), a progress report of his research to the concerned RPAC every year. The progress
seminars are to be presented within the first one month of every academic year as applicable
to the scholar. Beyond four years the scholars are required to give half yearly progress
seminars, (within the first month of every semester). In case of possible delay, prior
permission should be obtained from Dean(A) at least 15 days before the due date. The RPAC
will communicate to the DRPC a detailed report about the progress The DRPC will forward
the RPAC Report to the Deputy Registrar (Academic) for filing in the appropriate records.
Only those cases which require further action may be brought to the attention of the Dean (A)
and/or the Director. If the research scholars fail to fulfill the above requirements, the
registration isliable to be terminated.

532 (@) The continuance of registration of all research scholars is subject to satisfactory
progress made by them. The progress seminars are to presented as per 5.3.1

(b) Ph.D registration isvalid up to four years from the date of joining. Beyond four years,
candidates should seek extension of registration by applying in the specific format
within the stipulated date. Extension will be granted on yearly basis. The registration
is liable to be terminated if the research scholars fail to obtain extension of
registration

(c) For granting extension the following conditions must be fulfilled:

(i) For extension beyond 4 years — satisfactory progress (through a seminar) during
the previous period and two conference papers.

(ii) For extension beyond 5 years —two half yearly progress seminars along with
one journals publication and /or conference paper in the fifth year.

(iii) For extension beyond 6 years —two half yearly progress seminars along with
one journals publication and /or conference paper in the sixth year.
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5.3.3 Prior to Pre-synopsis seminar, the scholar is required to give at least TWO satisfactory
Research Progress Assessment Seminars on the topic of his research, and have at least one
paper published or accepted for publications preferably in a refereed journal or in a
conference proceedings.

5.4 Pre-Synopsis Seminar and Synopsis Submission

5.4.1 Prior to the submission of the Synopsis of the Thesis, acomprehensive  internal assessment
of the research work should be made by RPAC by a Pre-Synopsis Seminar. The candidate
can submit the Synopsis only if RPAC is satisfied about the quality of the work for
submission asa Ph.D. Thesis.

5.4.2 Details of the Pre-Synopsis Seminar shall be notified well in advance, so as to enable
interested staff members and students to attend the same.

5.4.3 The Chairman of the DRPC shall forward the RPAC’s assessment report on the Pre-Synopsis
Seminar to the Director.

5.4.4 ONE printed copy and ONE soft copy (PDF format) of the synopsis shall be submitted to the
Dean(A) through Chairman of the DRPC, in the prescribed format consisting of maximum of
15 pages including bibliography of research work, with the following certificates

(@  Certificate from the Chairman, DRPC that the Pre-Synopsis Seminar has been
completed satisfactorily.

(b)  Declaration from the Research Scholar in a prescribed proforma, stating:

i Bonafide nature of the work;
ii. that the thesis does not contain any work which has been previously submitted
for the award of any degree, and
iii. the extent of collaboration, if any.

(c) Details of the courses studied (for all categories of research scholars) and also
certificates with regard to the residential clause from the guide and Head of the
Department (for external registrants).

54.5(@ Ingdtitute Scholars may be permitted to submit the thesis from outside only after
submission of synopsis on recommendation of DRPC and approval by the Dean(A)

(b) QIP Scholars may be permitted to leave the Ingtitute after 3 years and to submit the
synopsis and thesis from outside, on recommendation of RPAC, DRPC and approval
by Dean (A)

5.5 Ph.D. Thesis Submission and Assessment

5.5.1 Prior to the thesis submission, the scholar should have preferably two but at least one paper
published or accepted for publication in arefereed journal.

5.5.2 THREE printed copies (soft-bound) and ONE soft copy (PDF format) of the thesis shall be
submitted to the Dean(A), through Chairman of the DRPC, in the prescribed format, not
later than three months from the date of submission of the Synopsis

(i) if the thesis is submitted after 3 months of submission of Synopsis, approval of the
Chairman Senate is necessary for submission up to 6 months. However, a prescribed
fineisto be paid by the scholar.
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(if) If the thesis is not submitted within six months after submitting the synopsis, the
registration is liable be terminated.

5.5.3 Along with the Thesis, the Research Scholar shall submit the requisite forms containing the
authorization from the Research Guide(s) for submission of the Thesis and a certificate from
Accounts Section that there are no dues against the Scholar and the details on research
publications.

5.5.4 The Ph.D. Thesis submitted by the scholar will be evaluated by DTAC constituted by
Director by selecting two external referees (one will be invited for defense also) from the
Panel submitted by DRPC.

5.5.5 Thereferees shall independently report to the Dean (A), preferably within six weeks from the
date of their receipt of the Thesis. The referees will be requested to indicate their decision in
a specific evaluation format supplied by the Institute and that their reports should include -

i. acritica survey and evaluation of the quality and quantity of the work as embodied in
the thesis.

ii. questions, if any, to be asked or points to be clarified at the viva-voce examination, and

iii. adefinite recommendation as to whether the Thesis is acceptable for the award of the
degree of ‘Doctor of Philosophy’.

5.5.6 If arefereein hisreport isnot in a position to make a definite recommendation for the award
of the degree, he should be requested to assist in deciding whether the candidate is required
to make:

i.  Substantial revisions involving rewriting of one or more chapters without, however,
doing any further Research work.

ii. completely rewrite the thesis if the thesis, though not acceptable, in the present form,
reveals sufficient quality and quantity of work to warrant the candidate being given an
opportunity for further Research work and/ or reinterpretation of results.

5.5.7 The copies of the referees’ reports when received shall be confidentially made available to
the Research Guide(s) through Chairman, DRPC. The Research Guide(s) shall send
comments on these reports through DRPC for consideration by the Dean (A).

5.5.8 On the basis of the referees’ reports and the Research Guide(s)” comments thereon, the Dean
(A) will decide whether the Thesis be accepted for the viva-voce examination, or be referred
again to anew referee.

5.5.9 A thesis may be considered acceptable for holding the viva-voce examination if both the
referees give positive recommendations. If one of them accepts and the other rgjects; the
Thesis as it is, shall be referred to a third referee chosen from the Panel of Referees by the
Director.

5.5.10 Whenever a Thesis is referred to a third referee, the comments of the Research Guide point
by point for the queries by the first two referees should also be reported to the Dean (A)
along with the comments for the queries by the third referee.

5.5.11 If the referees recommend acceptance of the thesis subject to minor modifications only, the
thesis can be resubmitted after incorporating the modifications in the light of the referees’
comments, within a period of six months. The Thesis so resubmitted be preferably examined
by the same referees. However ,a prescribed fine is to be paid by the scholar if the thesis is
resubmitted after 6 months but within one year. If the thesis is not resubmitted within one
year the registration isliable to be terminated.
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5.5.12 A Thesis rejected by two referees may be re-submitted after revision, incorporating the
required modifications and/or alterations and/or additions etc., in the light of the referees’
comments. Such resubmission shall be made not earlier than three months and not later than
one year from the date of such intimation to the Research Scholar by the Dean (A). The
Thesis so resubmitted may be examined either by the same referees or by new referees.

5.5.13 Rejection of the thesis so resubmitted will disqualify the candidate from further consideration
for the award of the Ph.D. degree, in the topic of research chosen by him.

5.5.14 A candidate, whose thesis has been recommended for the award of the Ph.D. degree, shall be
regquired to defend his Thesis at an open viva-voce examination conducted by the DTAC.
After satisfactory defense of the work, the DTAC will recommend the approval of thesis to
the Director through DRPC for further action towards the award of the Ph.D. degree.

5.5.15 The DTAC shall submit its report in the prescribed form to the Director within ONE month
after the completion of viva-voce exam. It is the responsibility of the Research Guide to see
that all the necessary corrections are incorporated in the final version of the thesis before
sending the DTAC report to the Director.

5.5.16 After satisfactory completion of the viva-voce examination, the degree may be conferred
after approval by the Senate.

5.5.17 If a Thesis has been accepted but the candidate fails at the viva-voce examination, he may be
permitted by the Director to re-appear for viva-voce examination again at a later date. The
Recommendations of the DTAC conducting the viva-voce examination shall be considered
by DRPC in taking a decision in this respect.

5.5.18 After successful completion of the viva-voce examination, the candidate shall submit to the
DRPC the prescribed number of copies (one hard copy and a CD) of his approved Thesis
(incorporating all the necessary corrections) in the prescribed format.

5.5.19 The abstracts of evaluation reports of PhD theses will be placed before the Senate as
reporting item. The full original reports of all examiners will be placed before the Senate only
in those cases of rejection by one of the examiners.

6. SCHOLARSHIP AND PAYMENT OF FEES:

6.1 The Institute Research Scholars will be paid scholarship at a rate in accordance with the
directives from the appropriate authorities.

6.2 In case of institute scholarship holders, the continuance of scholarship beyond two years will be
subject to satisfactory progress made by them as assessed by the pertinent RPAC and approved
by DRPC

6.3 The PhD Research Scholars receiving scholarship or any other type of financial aid shall abide
by the Scholarship Rules and/or other applicable Rules.

6.4 The Research Scholars need to pay the Institute fees till the submission of the Thesis.
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7. DEGREE REQUIREMENTS:
The degree requirements of a scholar for the Ph.D Degree Programme are as follows:
7.1 Institute Requirements:

0) Minimum Earned Credit in the Ph.D. Course Work of 12,
with aminimum CGPA of 5.50, completed within the first TWO years
(refer: Programme Structure, Clause No: 3.2 & 3.3 above).

(i) Ingtitute Residential Requirement
(refer: Programme Structure, Clause No: 3.4 above).

(iii) Satisfactory completion of all the SIX stages of the Programme
(refer: Programme Structure, Clause No: 3.1 above).

(iv) Satisfactory Defense of Thesis.

7.2 The Maximum duration for a student for complying to the degree requirement is SEVEN
years from date of registration for his first semester for the Research Scholars of all
categories.

8. TERMINATION FROM THE PROGRAMME:

A student shall be required to leave the Doctoral degree programme under following
circumstances:
(@) If the student is absent for more than SIX (6) weeks in a semester without sanctioned leave

(b) Student fails to submit satisfactory Research Proposal within two and a half years of joining
the programme.

(c) Student failsto give the research progress seminars within the stipulated time
(d) Student failsto register for each academic semester within the date specified
(e) The Research scholar failsto obtain extension of registration

(f) If the thesisis not submitted within six months after submitting the synopsis

(g) If the Thesis is asked for re-submission and not submitted within one year after asking for
resubmission

(h) If the Ph.D Thesis has not been accepted after TWO submissions
(i) Attheend of seven years of registration.
(i) Based on Disciplinary action, on recommendation by the appropriate committee.

NOTE: Under any circumstances of termination, the conditions specified in Permanent
Withdrawal (refer: Clause No: G10.2) shall also apply.

9. COMMITTEES/ FUNCTIONARIES:
The following committees shall be constituted for the Doctoral Research Degree programme:

9.1 Board of Studies (BOS-Research):

Consgtitution:
@ Dean (A) . Chairman
(b) Dean (FW) Member
(©) Dean (P&D) Member
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Note:

(d) Dean (R&C) . Member
(e Dean (SW) . Member
()] Dean(AA&IR) . Member
(9) H.O.D of each department/his nominee Member
(h) BOG members representing the faculty . Member
) Asst.. Registrar (Academic) . Convenor
() Dy. Registrar (Academic) Secretary
(k) TWO External Experts Members

There shall be one BOS - Research for the entire Institute.
The Chairman may co-opt and/or invite more members including outside experts.
The quorum of each meeting will be NINE.

Functions (Highlights):

Vi.

Vii.

viii.

To frame and revise curricula for the courses of study.

To consider the recommendations of the DRPC on matters relating to Ph.D. programme and
to make suitable recommendations to the Senate.

To ensure that al norms and Regulations pertaining to Ph.D. Programme are strictly
followed.

To make periodic review of ordinances, Regulations and instructions pertaining to Ph.D.
Programme and to recommend to the Senate any modification thereof.

To scrutinize the Bio-data of the intending Research Guides and to recommend issue of
registration letters to the competent persons.

To recommend to the Senate, the award of stipends, scholarships, medals and prizes etc.

To draw up general time table for the Ph.D. programme and finalise the Academic Calendar
to be put up to the Senate for approval.

To consider the cases of malpractice in examinations and to recommend to the Director the
punishment for such cases.

To conduct at least one meeting each semester and send the Resolutions to the Chairman of
the Senate, and also to maintain arecord of the same in the office of Dean (A).

Any appropriate responsibility or function assigned by the Senate or the Chairman of the
Senate.

9.2 Doctoral Research Programme Committee (DRPC):

Congtitution:
@ H.O.D. / Programme Co-ordinator Chairman
or a Professor nominated by the Director
(b) All approved Ph.D. Guides Members

associated with the Research Programme
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9.3

F

Vvi.

Vii.

viii.

X.

There shall be one DRPC for every department that is involved in the Ph.D. degree
programme, or for every inter (multi) disciplinary doctoral research programme.

The Secretary (DRPC) shall be nominated by the Chairman on rotation basis for a period
of one year.

The Chairman may co-opt/invite more members including a maximum of three outside
experts.

The quorum for each meeting shall be THREE.

unctions (Highlights):
To monitor the conduct of all courses of the department for the PhD programme.

To ensure academic standard and excellence of the courses offered by the department.

iii. To obtain the evaluation of each student in a course separately for Course Instructor’s

assessment, mid-semester tests and end-semester tests.

To consolidate the grades of the students registered for various courses offered by the
Department and submitted by the different Course instructors. The CGPA for each scholar
should be computed up to the end of PhD Course Work and sent to the Academic Section of
the Dean (A).

To take appropriate actions based on communication of RPAC and DTAC.

To recommend the Panel of Members, as proposed by the Guide, for the formation of RPAC
(three within Department, three outside the Department) to the Dean (A) for approval.

To recommend the Panel of Referees in consultation with the Guide for formation of DTAC
(TEN Referees, with FIVE drawn from India and FIVE from abroad) to the Director for
approval, immediately after the acceptance of the RPAC’s report on the Pre-Synopsis
Seminar and along with the submission of the Synopsis to the Director.

To consider any matter related to the Research programme of the department.

To conduct at least two meetings each semester and send the proceedings of the meeting to
Dean(A).

To maintain a separate register to record the minutes of al the meetings.

Research Progress Assessment Committee (RPAC):

Note:

Constitution:
(@) Guide Chairman
(b) Additional -Guide (if any) Member
(c) At least One Faculty from the parent department of Ph.D
Scholar ,selected by Dean (A), from the recommended panel. .... Member
(d) At least One Faculty from outside the parent department of the,
Guides selected by Dean (A), from the recommended pandl. ... Member

There shall be one RPAC for each Ph.D. scholar.

The RPAC shall be constituted by the Dean (A) based on the recommendation of DRPC.
Under specia circumstances, members from outside the Ingtitute may be co-opted with
the prior approval of Dean (A).
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Functions (Highlights)

(i) To assessand approve the Research Proposal and Synopsis.

(i) To communicate the yearly assessment reports about the progress of the research work to
DRPC.

(iii) To assess the Pre-Synopsis Seminar and communicate the results to the Director through the
DRPC.

9.4 Doctoral Thesis Assessment Committee (DTAC):

Constitution:

(@) Chairman DRPC ... Chairman
or a Professor nominated by the Director
on recommendation of DRPC

(b) Guide(s) ... Member(s)
(c) At least One Faculty from within the parent department of Ph.D scholar,
selected by Dean (A)from the recommended panel. ... Member
(d) At least One Faculty from outside the parent department of the guides(s),
selected by Dean(A) from the recommended panel Member
(e) Two External Referees ...  Members
() RPAC Members ... Invited Members

Note:

There shall be one DTAC for each Ph.D. scholar.

The DTAC shall be congtituted by the Director when the scholar submits the PhD Thesis
for assessment.

The two external referees shall be selected by the Director, from a panel of TEN referees
(Five from Indiaand Five from abroad). These TWO External Referees will be requested
for an assessment of the PhD Thesis, and one of these Referees will be invited for the
final Thesis Defense and Viva-Voce Examination.

Functions (Highlights):

(i) Thetwo external referees will evaluate the Doctoral Thesis and send the report to Director.

(i) DTAC will evaluate the research work and the Doctoral Thesis, based on the defense of the
Thesis through an open seminar and viva-voce examination and send the report to Director
through DRPC

9.5 Research Guide
Functions (Highlights):

Vi.

Vii.

He will guide the student to select atopic for research.

He will suggest the courses for doctoral course work.

He will monitor the progress of the student / scholar.

He will suggest a Panel of Referees to the DRPC for RPAC and DTAC.
He will approve and forward all the applications of the student/scholar.
He will provide or arrange for facilities to carry out research.

In the event of leaving the Ingtitute or away from the ingtitute for a considerable period,
he has to arrange for a Change of Research Guide as per Clause No: 4.5 above.

* k k k %
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COURSE REGISTRATION FORM
(Instructor Copy)

Course Code: Course Title: L.T.P: Credits:

Course Instructor(s): Teaching Dept..

Sl. Register No. | Name of the student | Semester | Branch | Signature | D/U/cU/W
No.
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D: Drop U: Audit cU: Credit-Audit Conversion W: Withdrawal

Note: The last column to be filled only if a student opts to drop / audit / credit-Audit conversion or
withdrawal of the course.

Name & Signature of Course Instructor(s) Name &Signature of HOD with
date with date & Dept. seal
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COURSE REGISTRATION FORM (FACULTY ADVISOR COPY)

Name of Faculty Advisor: Dept. Semester:

SI. | Register | Name of the | Course Number and Credits ( Ex: CV372(3)) | Signature

No. No. student
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A: ADD D: DROP* U:Audit* cU: Credit-Audit Conversion* W: Withdrawal*

*
Use separate card/s to enter D-U-cU-W options

Name & Signature of Faculty Advisor Name & Signature of HOD
Date: with Dept. Seal
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COURSE REGISTRATION FORM#

(Student Copy)

Reg. No.: Dept.: Semester & Programme:
Name of the student: Fee Receipt No:
SI. No. Course Course Title Credits | Course Instructor's Name | Signature of
No. Instructor
1
2
3
4
5
6
7
8
Signature of Student* Signature of Faculty Advisor* Signature of HOD*
Date: with seal
D/U/cU/W - Options
Sl. Course Course Title Credits D/U/cU/W Signature of Signature of
No. No. Faculty Instructor
Adviser
1
2
3
4
5
6
7
8
D: Drop U: Audit cU: Credit-Audit Conversion W: Withdrawal

Signature of Student**

the

programme.

Signature of Faculty Advisor**

Signature of HOD**
with seal

It is mandatory for a student to preserve this card as a proof of his / her registration till the end of

To be signed by the student as soon as he/she completes the registration of all the courses and
by the faculty advisor, the HOD after the last day of late registration announced in the academic
calendar.

**

To be signed by the student, faculty advisor and the HOD at the end of each semester after

verifying the options exercised by the student and to be returned to the student at the end of the
semester.

Faculty Advisor has to ensure that the entries in the Faculty Advisor Copy, Course Instructor Copy,
and Student Copy are matching.
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

STUDENT’S LEAVE APPLICATION
Name of the Student:
Reg. No./ Admission-No./Roll-No.:
Programme / Branch / Semester / Class :
Period of Absence : From: To:
: Number-of-days of Leave =

Reason for Leave-of-Absence
Supporting Documents Attached :

Signature of Student

Number of days of Leave : already-availed | being-applied-now | still-available(un-availed)
I I

Forwarded by Faculty Advisor :

Remarks by Chairman
(DUGC/DPGC/DRPC)

Recommendation : Approval / No-approval

Signature of the Recommending Authority

with Date

Decision : Approved / No-approved
Signature of the Approving Authority

with Date

NOTE:

(i) Chairman DPGC/DRPC can approve the leave up to 14 days.

(i1) If the leave is for more than 14 days, the leave application shall be forwarded to
Dean (Academic) for approval.
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

Course Evaluation Form for L ecture Courses

PURPOSE: The objective of this feedback isto collect information for assessing and improving the course and
the instructor’s teaching effectiveness

Course Code; Course Title:

Type of Course: Core/ Elective Class Size:

Academic Year: Semester & Programme:

Department: Instructor’s Name:

(Mark “ v’ in the appropriate box )

RATINGS

5- Strongly agree 4 - Agree 3 - Neither agree nor disagree 2 - Disagree 1- Strongly

disagree

COURSE 413121

1 | The course plan provided sufficient information on the objectives and contents
The distribution of marks (for tests, assignments, tutorials and exams) was clearly
stated in the course plan

3 | I found the course materias ( class notes, handouts, prescribed text books) useful

4 | The assignments, tutorials, quizzes etc. helped me to understand the course

5 | Thetests and examinations covered to alarge extent what was taught in the class

6 | | was satisfied with the course coverage

7 | The evaluation was fair and transparent

8 | The course helped me to acquire knowledge and skills

9 | Thiscourse motivated me to learn more

10 | Overall, the course was satisfactory

INSTRUCTOR

1 | Theinstructor was generally well prepared for the classes

2 | Theingtructor presented the contents effectively

3 | Theinstructor generated interest in the subject

4 | Theinstructor delivered the lectures at an appropriate pace

5 | Theinstructor made use of appropriate teaching aids and methods

6 | Theinstructor encouraged students participation and interaction in the class

7 | Theinstructor provided timely and effective feedback regarding the
assignments/tests/exams

8 | Theinstructor was available outside class hours for consultation

9 | Theinstructor was regular to the class

10 | Overall, the instructor was effective in his’her role as a teacher

SUGGESTIONS/ COMMENTS: Please turn over

NITK-PG&R-Forms & Formats 2017
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL
Note: This course feedback form to be collected by any faculty member other than the course instructor and to
be handed over to the concerned course instructor.
Please write below your suggestions/commentsiif any to improve the teaching-learning process:
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL
Course Evaluation Form for Practical Courses

PURPQOSE: The objective of thisfeedback isto collect information for assessing and improving the course and
the instructor’s teaching effectiveness

Course Code: Course Title:
Type of Course: Core/ Elective Class Size:
Academic Year: Semester & Programme:
Department: Instructor’s Name:
(Mark ‘ v’ in the appropriate box )

RATINGS
5- Strongly agree 4 - Agree 3 - Neither agree nor disagree 2 - Disagree 1- Strongly
disagree
LAB/PRACTICAL SESSIONS 5141321
1 | Thepractical sessions/Experiments provided me an opportunity to understand the

subject
2 | Handouts/laboratory manuals were available in advance
3 | Clear instructionsto carry out the practical/Experiments were given in advance
4 | | wasthoroughly prepared for all the practical/lab sessions
5 | Theassistance given during the practical sessions was useful
6 | | wasregular in submitting all my lab/practical reports
7 | Theingtructor’s feedback on my report was prompt
8 | Theingtructor’s feedback on my report was useful
9 | The evaluation was fair and transparent
10 | Overall, the lab/practical course was satisfactory

SUGGESTIONS/ COMMENTS: Please write below your suggestions/‘comments if any to improve the

conduct of this fab/practica course

Note: This course feedback form to be collected by any faculty member other than the course instructor and to
be handed over to the concerned course instructor.
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

SUMMARY REPORT OF MARKS and GRADES

Semester/Session & Year :

Course Number : Course Title : (L-T-P) Credits:

Name of the Instructor: Department:

Class - Size (No. of students) =
Class - Max. Mark (Xmax) =
Class - Min. Marks (Xmin) =
Class - Mean Marks (D) =
Standard - Deviation (o) =

A detailed Histogram of the Raw-Scores data is attached.

Grades Cutoff Marks % Number of Students

AA =>

AB =>

BB =>

BC =>

cC =>

cD =>

DD =>

FF <=

FA Attendance less than 75%
Course-Instructor(s) Secretary-DPGC/DRPC Chairman-DPGC/DRPC
Name & Signature Name & Signature Signature with Date
with Date with Date & Dept-Seal
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

REPORT of MARKS and GRADES
Semester/Session & Year :

Course Number : Course Title: (L-T-P) Credits :
Course Category: BSc/Esc/HSc/Pc/Ele/MP/MLC/?

Name of the Instructor: Department :

SL.No. | Reg. No. Name %Marks Letter-Grade
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BSc: Basic Science Core;  ESc: Engineering Science Core; HSc: Humanities & Social Sciences Core;
Pc:  Programme Core; Ele: Elective; MP: Major Project; MLC: Mandatory Learning Course

Course-Instructor(s) Secretary-DPGC/DRPC Chairman-DPGC/DRPC
Name & Signature Name & Signature Signature with Date
with Date with Date & Dept-Seal
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

Permission to Carry out the M.Tech Project work outside the I nstitution

1 | Name and Reg. No. of the student

2 | Department and Discipline

Place where the work is planned to be carried out

3 (attach copy of the offer letter)
4 | Duration (attach copy of the offer letter) From (dd/mm/yyyy) To(dd/mm/yyyy)
5 Title of the project work(attach copy of the offer
| etter)
6 Name and designation of the Guide from outside

Institute

7 | Name and designation of the Guide from NITK

Whether any financial assistance isreceived from
8 | theoutside organization ? If yes, specify the nature
and amount

Signature of the student with date Signature of the I nternal Guide with date

Signature of Chairman DPGC with date

Permitted with GATE scholarship / Permitted without GATE scholarship / Not Permitted

Note: A monthly attendance report of the student should be obtained duly signed by the External Guide with the seal

and to be submitted to the Academic Office along with the signatures of the Internal Guide and HoD.

Dean (Academic)
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

Panel Submission Form for constitution of PWEC

[DPGC - Dean (A)]
Department :

Programme : MTech/MCA./ M/ MBA

Specialisation:

Sl. Name an(itigg.nl;lo. of the PWEC Chairperson PWEC Members

No.

1. (a) Guide:
(b)

2. (a) Guide:
(b)

3. (a) Guide:
(b)

4, (a) Guide:
(b)

5. (a) Guide:
(b)

(Please note that the Chairperson of PWEC shall be different from the Project Guide)

Secretary-DPGC
Name & Signature, with Date

[Approval]

NITK-PG&R-Forms & Formats 2017

Chairman-DPGC
Name & Signature, Date & Seal
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

Request for Extension of Last Date for Submission of P.G. Project-Report / Thesis

[Student —» Guide —» DPGC Chairperson — Dean (A)]
Part | [To be filled-in by the Student]

Name: Register No. :

Date of Joining:

Department & Programme:
Name of Guide:
Thelast date currently specified:

Reasonsfor requestingthe extension of timefor submittingthe project report/thesis:

Expected date of submission:

Declaration: I agree to pay the applicable fees for late submission as per the
Institute Rules (semester fees as applicable to the degree programme).
Signature of the Student, with Date:

Part Il [To be filled-in by the Guide]
Comments by the Guide:

Name: Signature: Date:
Part Il [To be filled-in by the DPGC Chairperson]

Recommended / not-Recommended for extension of date for Report/Thesis submission.

Chairperson-DPGC
(Name & Signature, Date & Seal)
Part IV [To be filled-in by the Dean (A)]

Extension is (1) not granted (reason: )
(2) granted and the extended last date for submission of the
project-report/thesis by the above student is

Dean (Academic)

Note: After getting the permission from the Dean, the student shall pay the applicablefees, if any, to the cash section and submit this
form to the Examination Section along with the fee receipt.
If the student has already completed the maximum duration for complying the degree requirement from the date of registration of
first semester, as per the Regulations, no more extensions shall be permitted.

NITK-PG&R-Forms & Formats 2017 Page 15 of 60



NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

DECLARATION

by the P.G. (M.Tech /M.Tech(Research)/ MCA / MSc / MBA) Student

I hereby declare that the Report of the P.G. Project Work entitled

which is being submitted to the National Institute of Technology
Karnataka Surathkal, in partial fulfilment of the requirements for the
award of the Degree of Master of .........coiiiiiiiiiiiiiie s

in the department of ..o s , is
a bonafide report of the work carried out by me. The material contained in
this Report has not been submitted to any University or Institution for the

award of any degree.

(Register Number, Name & Signature of the Student)

Department of ....ccooiiiiiiiiiii

Place: NITK, SURATHKAL

Date:

Declaration to be signed by the student and incorporated as part of the P.G. Project Work Report
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

CERTIFICATE

This is to certify that the P.G. Project Work Report entitled ............
SUDINItEEA DY et e ,
(Register Number: ........cccociviiiiiiinnin. ) as the record of the work carried

out by him/her, is accepted as the P.G. Project Work Report submission in

partial fulfilment of the requirements for the award of degree of

LY =T o )

in the Department of ...
External Guide (if any) Internal Guide
(Name and Signature (Name and Signature
with Date and Seal) with Date and Seal)

Chairman - DPGC
(Signature with Date and Seal)
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

PWEC Report on P.G. Project Work Evaluation
[PWEC — DPGC - Dean (A)]

Part | [To be filled-in by the PWEC]
Name of the student : Register No.:
Programme : M.Tech./M.CA./M.&X/M.B.A
Specialization :
Name of Project Guide(s) :
Titleof Major Project :

Date of open seminar & viva-voce examination:

Decision of PWEC : (1) Project Report is acceptableand theletter gradeis

(2) Project Report hasto beresubmitted.

(3) Project Report isnot acceptableand theletter gradeis “FF”.
(If the Report is not acceptable or if resubmissionisrequired,
specific reasons must be furnished by the PWEC, separately)

Names & Signatures of PWEC chairperson & all the Members:

Name Signature

Date:

Part Il [To be filled-in by the DPGC]

The Project Work Evaluation Report by the PWEC is being forwarded to the Exam.
Section.

Secretary-DPGC Chairman-DPGC
(Name & Signature, with Date) (Name & Signature, Date & Seal)

Note:  The completed form (along with the photo copy of the cover page of the Project Report,
where the Title and the name of the student are printed) has to be submitted,
in a sealed envelope, to the Office of the Dean (A).
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

M .Tech.(Research) - RPAC Panel Submission Form
[Guide - RPAC - DPGC - ... - Dean-A]

[To befilled-in by the MTech.(Resear ch) Scholar]
Name of the Scholar: Register No. :
Department: Date of joining:
Name of Resear ch Guide(s):

Research Area;

Signatur e of the Scholar, with Date:

[Panel Proposed by the Research Guide]

Panel for RPAC from the parent Department of the M Tech (Research) Scholar
1)

2

©)

Panel for RPAC from outside the parent Department of the guide(s)

1)

2

©)

Signatur e(s) of Resear ch Guide(s)

Note: Guide(s) have obtained the consent of the faculty before forwarding their names for RPAC panel.

[Forwarding by the DPGC]
The RPAC panel is being forwarded to |Dean(A)

Secretary-DPGC Date Chairman-DPGC

[Verification of Records]

The Records were verified and found to be in order.

Supdt. (Academic Section) Asst. Registrar (Academic) DR (Academic)

[Approval]

Dean (Academic)
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

M Tech(Research) Research Proposal Submission Form

[MTech.(Research) Scholar - Guide -~ RPAC - DPGC - ... - Dean-A]
[To befilled-in by the MTech(Research) Scholar]

Name of the Scholar: Register No. :

Department: Date of joining:
Name of Resear ch Guide(s):

Title of Research Proposal:

Signatur e of the Scholar, with Date:
[Recommendation by the RPAC]

Date of receiving the Resear ch Proposal:

Date of Open Seminar: Date of RPAC mesting:
Decision of RPAC: Theresearch proposal is acceptable/ not-acceptable

(if not acceptable, specific reasons must be furnished separately)
Names & Signaturesof RPAC members:

D
)
©)

[Forwarding by the DPGC]

The research proposal, along with the RPAC recommendations, is being forwarded to the Dean(A).

Secretary-DPGC Date Chairman-DPGC
[Verification of Records]

The Records were verified and found to be in order.

Supdt. (Academic Section) Asst. Registrar (Academic) DR (Academic)
[Approval]

Research Proposal is approved/ not-approved.

Dean (Academic)

Note: (1) The details of research proposal such as literature survey, problem identification, state of the art technology,
detailed plan of research work etc. must be attached as an annexure in a bound form.
(2) The detailed observations of RPAC is to be attached.
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

M.Tech.(Research) Research Progress Assessment Report

[MTech(Research) Scholar - Guide -~ RPAC - DPGC - ... - Dean-A]
[To befilled-in by the MTech(Research) Scholar]

Name of the Scholar: Register No. :

Department: Date of Joining:
Name of Resear ch Guide(s):
Title of Research Report:

Signatur e of the Scholar, with Date:
[Recommendation by RPAC]

Date of receiving the Resear ch Report:
Date of Open Seminar: Date of RPAC mesting:
Decision of RPAC: Theresearch progressis satisfactory/ not-satisfactory

(if not satisfactory, specific reasons must be furnished separately)
Names & Signaturesof RPAC members:

D
)
©)

[Forwarding by the DPGC]

The research progress assessment report is being forwarded to the Dean(A).

Secretary-DPGC Date Chairman-DPGC
[Verification of Records]

The Records were verified and found to be in order.

Supdt. (Academic Section) Asst. Registrar (Academic) DR (Academic)
[Approval]

Dean (Academic)

Note: 1.Progress report to be attached

(2) The detailed observations of RPAC, if any, may be attached.
(3) Research Progress Assessment shall be conducted on a half-yearly basis for research scholars beyond
four years.
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

M.Tech (Research) Synopsis Submission Form
[MTech(Research) Scholar - Guide -~ RPAC - DPGC - ... - Dean(A)]

[To befilled-in by the MTech(Research) Scholar]

Name of the Scholar: Register No. :
Department: Date of joining:
Name of research Guide(s):

Title of M Tech(Resear ch) Synopsis:

Signatur e of the Scholar, with date:

[Recommendation by RPAC]

Total coursecredits earned (must be at least 12): CGPA (must be at least 5.50):
(above reguirements are applicablefor students under credit system)

Date of Pre-Synopsis Seminar: Date of RPAC meeting:
Decision of RPAC: Theresearch progressis acceptable/ not-acceptable
for submission of Synopsis of MTech(Research) Thesis.
(for non-acceptance, specific reasons must be enclosed)
Names & Signaturesof RPAC members:

(1)
)
©)

[Forwarding by DPGC]

The MTech(Research) Synopsis, along with the RPAC recommendations, is being forwarded to the Dean(A).

Secretary-DPGC Date Chairman-DPGC
[Verification of Records]

The Records were verified and found to bein order.

Supdt. (Academic Section) Asst. Registrar (Academic) DR (Academic)
[Approval]

The MTech(Research) Synopsis has been received and is accepted / not-accepted for evaluation.

Dean (Academic)

Note: The following documents must be enclosed:
1. ONE printed copy and ONE soft copy of the Synopsis.
2 . Details of the courses studied(copy of grade card to be enclosed)
3. Certificate regarding residential requirement.
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

M.Tech.(Resear ch)Cour se Details and Residential Requirement

[MTech(Research) Scholar - Guide -~ RPAC - DPGC - ... - Dean(A)]
[To befilled-in by the MTech(Research) Scholar]
Name of the Scholar: Register No. :
Department: Date of Joining:
Name of Resear ch Guide(s):
Title of Resear ch Report:
Signature of the Scholar, with Date:
1. Courses studied
Sl. No. | Semester, | Coursecode CourseTitle Grade
year

2. Residential period

From: To:

Guide(s)
[Forwarding by the DPGC]
Secretary-DPGC Date Chairman-DPGC

[Verification of Records]

Supdt. (Academic Section) Asst. Registrar (Academic)

The Records were verified and found to bein order.

DR (Academic)

[Approval]

Dean (Academic)
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

C ON F I D E N T I A L

M.Tech. (Research) - MTAC Panel Submission Form

INTERNAL/EXTERNAL REFEREES
[Guide - DPGC - ... (in sealed cover) .. .- Dean(A)]

Name of the Scholar: Register No. :
Department: Date of joining:
Name of Resear ch Guide(s):

Title of the Thesis:;

Panel of External Referees: Name, Address and Contact Details

D)
(2)
3)

Pandl of Internal Referees: Name, Address and contact Details
1)

2)
3)
Signatur e(s) of Resear ch Guide(s) with Date
Secretary-DPGC Date Chairman-DPGC
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

MTech. (Research) Thesis Submission Form
[MTech(Research) Scholar - Guide -~ DPGC - ... - Dean(A)]

[To befilled-in by the MTech(Research) Scholar]
Name of the Scholar: Register No. :

Department: Date of joining:
Date of Synopsissubmission:

Name of Resear ch Guide(s):

Title of M Tech(Resear ch) Thesis:

Signatur e of the Scholar, with Date:
[Recommendation by Research Guide]

I/We authorize the above scholar to submit the MTech(Research) Thesis.
Name(s) of Guide(s) Signature Date

[Forwarding by DPGC]
The MTech(Research) Thesisis being forwarded to the Dean(A).

Secretary-DPGC Date Chairman-DPGC
[Verification of Records]

The Records were verified and found to be in order.

Supdt. (Academic Section) Asst. Registrar (Academic) DR (Academic)
[Approval]

The MTech(Research) Thesis has been received and accepted / not-accepted for evaluation.

Dean (Academic)

Note: The following documents must be enclosed:
1. Three printed copies and one soft-copy (CD) of the thesis
2. No Dues Certificate
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

CONFIDENTIAL
MTech. (Research) - MTAC Panel Submission Form (Internal)
(To be submitted after receipt of refereesreports)

[Guide - DPGC - (In a sealed cover). .. - Dean-A]

Name of the Scholar: Register No. :
Department: Date of joining:
Name of Resear ch Guide(s):

Titleof the Thesis:

Panel of Internal Referees (within the Department):
Panel from the parent Department of the M Tech (Resear ch) Scholar

D
)

©)

Note: Guide(s) have obtained the consent of the faculty before forwarding their names for MTAC panel.

Signatur e(s) of Research Guide(s)
[Forwarding by the DPGC]

Secretary-DPGC Date Chairman-DPGC
[Approval]

Dean (Academic)
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

Report of MTAC on M.Tech.(Research) Thesis Defense/ Viva-Voce Exam
[M.Tech (Research) student » Guide -~ MTAC - DPGC. .. (in sealed cover) ... - Dean (A)]

[To befilled-in by the M. Tech.(Research) Scholar]

Name of the Scholar: Register No. :
Department: Date of Joining:
Name of Resear ch Guide(s):

Title of Research Thesis:

Signatureof the Scholar, with Date:

[Recommendation by MTAC]

Date of Thesis Defense/Viva-Voce Exam:
Date of MTAC mesting:
Decision of MTAC: TheResearch Thesisis satisfactory/ not-satisfactory
(if not satisfactory, specific reasons must be furnished separately)
Names & Signaturesof MTAC members:

D
)
©)
4)
©®)
(6)

(Forwarding by DPGC)
MTAC report is being forwarded to Dean (A)

Secretary-DPGC Date Chairman-DPGC

[Approval]

Dean(Academic)

Note: The detailed observations of MTAC isto be attached
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

Request for extension of MTech (Research) Registration
[MTech(Research) Scholar - Guide -~ DPGC - ... - Dean(A)]

[To befilled-in by the MTech(Research) Scholar]
Name of the Scholar: Register No. :

Department: Date of Joining:

Name of Resear ch Guide(s):

Currently specified last date:

Reasonsfor requesting the extension of Registration:

Declaration: | agreeto pay the applicable fees as per the Institute Rules -
(semester fees as applicable).

Signatur e of the Scholar, with Date:
[Comments by the Research Guide, who is the Chairperson of RPAC]

Comments:

Name(s) and Signatur e(s) with Date

[Recommendation by the DPGC

Recommended/ not-Recommended for extension of registration.

Secretary-DPGC Date Chairman-DPGC
[Verification of Records]

The Records were verified and found to be in order.

Supdt. (Academic Section) Asst. Registrar (Academic) DR (Academic)
[Approval]

Extensionis (1) not granted (reason: )
(2) granted and the extended last date is

Dean (Academic)

Note: (1) At a stretch, extension of six months (i.e., one semester) may be approved for MTech(R)
(2) The scholar has to pay the applicable semester fees to the cash section after the extension is approved.
(3) If the scholar has already completed the maximum duration for complying the degree requirement from the
date of registration of first semester, as per the Regulations, no more extensions shall be permitted.
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

Request for Recognition as Research Guide for Ph.D. Program
[Proposed Research guide (internal/external) with PhD - DRPC - Dean-A]

[To befilled-in by the proposed Research Guide]

Name: Designation :
Department: Date of joining:
Name of University from where Ph.D. is obtained:

Month & Year of obtaining Ph.D.

Title of Doctoral Thess;

Signaturewith Date:

[Recommendation by the DRPC]
Date of DRPC mesting:
In the case of external research guide, the name & Reg. No. of the student for whom the
research guideis proposed :

Decision of DRPC: Therequest for recognition asresearch guide is acceptable/ not-acceptable
(if not acceptable, specific reasons must be furnished separately)
Names & Signaturesof DRPC members:

) )

©) (4)

©) (6)
[Forwarding by the DRPC]

The request for recognition as research guide, along with the DRPC recommendations, is being forwarded to
the Dean (A).

Secretary-DRPC Date Chairman-DRPC
[Verification of Records]

The Records were verified and found to be in order.

Supdt. (Academic Section) Asst. Registrar (Academic) DR (Academic)
[Approval]

Therequest for recognition as Research Guide is approved / not-approved.

Dean (Academic)
Note: Inthe case of external research guide, a brief bio-data with the copy of doctoral certificate is to be attached.
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

Ph.D - RPAC Pand Submission Form
[Guide - RPAC - DRPC - ... - Dean-A]

[To befilled-in by the PhD Scholar]

Name of the Scholar: Register No. :
Department: Date of joining:
Name of Resear ch Guide(s):

Research Area;

Signatur e of the Scholar, with Date:
[Panel Proposed by the Research Guide]

Panel for RPAC from the parent Department of the PhD Scholar
1

@

©)

Panel for RPAC from outsidethe parent Department of the guide(s)
1

@

©)

Note: Guide(s) have obtained the consent of the faculty before forwarding their names for RPAC panel.

Signatur e(s) of Research Guide(s)
[Forwarding by the DRPC]

The RPAC Panel isbeing forwarded to Dean(A)

Secretary-DRPC Date Chairman-DRPC
[Verification of Records]

The Records were verified and found to bein order.

Supdt. (Academic Section) Asst. Registrar (Academic) DR (Academic)
[Approval]

Dean (Academic)
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

Ph.D Proposal Submission Form
[PhD - Guide -~ RPAC - DRPC - ... - Dean-A]

[To befilled-in by the PhD Scholar]
Name of the Scholar: Register No. :

Department: Date of joining:
Name of Resear ch Guide(s):

Title of Resear ch Proposal:

Signatureof the Scholar, with Date:
[Recommendation by the RPAC]

Date of receiving the Resear ch Proposal:

Date of Open Seminar: Date of RPAC mesting:
Decision of RPAC: Theresearch proposal is acceptable/ not-acceptable

(if not acceptable, specific reasons must be furnished separately)
Names & Signaturesof RPAC members:

)
)
©)

[Forwarding by the DRPC]

The research proposal, along with the RPAC recommendations, is being forwarded to the Dean(A).

Secretary-DRPC Date Chairman-DRPC
[Verification of Records]

The Records were verified and found to be in order.

Supdt. (Academic Section) Asst. Registrar (Academic) DR (Academic)
[Approval]

Research Proposal is approved/ not-approved.

Dean (Academic)

Note: (1) The details of research proposal such as literature survey, problem identification, state of the art technology,
detailed plan of research work etc. must be attached as an annexure in a bound form.
(2) The detailed observations of RPAC may is to be attached.
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Ph.D Research Progress Assessment Report
[PhD - Guide -~ RPAC - DRPC - ... - Dean-A]

[To befilled-in by the PhD Scholar]
Name of the Scholar: Register No. :

Department: Date of Joining:
Name of Resear ch Guide(s):

Title of Research Report:

Signatur e of the Scholar, with Date:

[Recommendation by RPAC]
Date of receiving the Resear ch Report:
Date of Open Seminar: Date of RPAC mesting:
Decision of RPAC: Theresearch progressis satisfactory/ not-satisfactory

(if not satisfactory, specific reasons must be furnished separately)
Names & Signaturesof RPAC members:

D
)
©)

[Forwarding by the DRPC]

The research progress assessment report is being forwarded to the Dean(A).

Secretary-DRPC Date Chairman-DRPC

[Verification of Records]

The Records were verified and found to be in order.

Supdt. (Academic Section) Asst. Registrar (Academic) DR (Academic)

[Approval]

Dean (Academic)

Note : 1) Progress Reports to be attached
(2) The detailed observations of RPAC, to be attached.

(3) Research Progress Assessment shall be conducted on a half-yearly basis for research scholars beyond

four years.
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Ph.D. Synopsis Submission Form
[PhD Scholar — Guide -~ RPAC - DRPC - ... - Dean(A)]

[To befilled-in by the PhD Scholar]
Name of the Scholar: Register No. :

Department: Date of joining:
Name of resear ch Guide(s):

Title of PhD Synopsis:

Signatur e of the Scholar, with date:

[Recommendation by RPAC]

Total coursecredits earned (must be at least 12): CGPA (must be at least 5.50):
(above requirements are applicablefor students under credit system)

Date of Pre-Synopsis Seminar: Date of RPAC meeting:
Decision of RPAC: The Pre-synopsis Seminar has been completed satisfactorily and research work
is acceptable/ not-acceptablefor submission of Synopsis of PhD Thesis.
(for non-acceptance, specific reasons must be enclosed)
Names& Signaturesof RPAC members:

(1)
(2)
©)

[Forwarding by DRPC]
The Ph.D. Synopsis, along with the RPAC recommendations, is being forwarded to the Director.

Secretary-DRPC Date Chairman-DRPC
[Verification of Records]

The Records were verified and found to be in order.

Supdt. (Academic Section) Asst. Registrar (Academic) DR (Academic)
[Approval]

The Ph.D. Synopsis has been received and is accepted / not-accepted for evaluation.

Dean (Academic)

Note: The following documents must be enclosed:
1. ONE printed copy and ONE soft copy of the Synopsis.
2. Declaration by the Research Scholar [refer : Regulations—PG&R(PhD), Section5.4.4(b)]
3. List of papers presented/published/accepted for publication or presentation, in the prescribed format,
and reprints of those papers.
4 Details of the courses studied (enclose copy of grade card )
5 .Certificate regarding residential requirement.
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Ph.D Course Details and Residential Requirement
[PhD Scholar » Guide - RPAC - DRPC - ... - Dean(A)]

[To befilled-in by the PhD Scholar]
Name of the Scholar: Register No. :

Department: Date of Joining:
Name of Resear ch Guide(s):

Title of Research Report:

Signatur e of the Scholar, with Date:

1. Courses studied

SI.No. | Semester, | Coursecode CourseTitle Grade
year
2. Residential period
From: To:
Guide(s)
[Forwarding by the DRPC]
Secretary-DRPC Date Chairman-DRPC

[Verification of Records]

Supdt. (Academic Section) Asst. Registrar (Academic)

The Records were verified and found to be in order.

DR (Academic)

[Approval]

Dean (Academic)

NITK-PG&R-Forms & Formats 2017

Page 34 of 60



NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

List of Publications based on PhD Research Work

[to be filled-in by the Research Scholar and to be enclosed with Synopsis submission Form]

No Authors (inthe same order| Name of the Journal/ Month & Year
T Title of the asin the paper. Underline Conference/ of Category *
paper the Research Scholar’s Symposium, Vol., No., o
Publicati
name) Pages
on
1
2
2
4
* Category: Journal paper, full paper reviewed

1:
2 : Journa paper, Abstract reviewed

3: Conference/Symposium paper, full paper reviewed

4 : Conference/Symposium paper, abstract reviewed

5: others (including papersin Workshops, NITK Research Bulletins, Short notes etc.)

( If the paper has been accepted for publication but yet to be published, the supporting documents must be
attached.)

Resear ch Scholar Resear ch Guide

Name & Signature, with Date Name & Signature, with Date
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Ph.D. - DTAC Panel Submission Form (External)
(To be submitted along with synopsis)

EXTERNAL REFEREES ( Indian ) [Guide — DRPC - ... (in

sealed cover) . .. Director]

Name of the Scholar: Register No. :
Department: Date of joining:
Name of Resear ch Guide(s):

Titleof thePh.D. Thesis:

Pandl of External Referees ( Indian ): Name, Designation, Research area, Address
and Contact Details

(D)

(2)

3)

(4)

(5)

Signatur e(s) of Resear ch Guide(s) with Date

Secretary-DRPC Date Chairman-DRPC
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Ph.D. - DTAC Panel Submission Form (External)
(To be submitted along with Synopsis)
EXTERNAL REFEREES ( Foreign)

[Guide - DRPC - ... (in sealed cover) .. .- Director]

Name of the Scholar: Register No. :
Department: Date of joining:
Name of Resear ch Guide(s):

Titleof thePh.D. Thesis:

Panel of External Referees( Foreign): Name, Designation, Resear ch area,
Addressand Contact Details

1)

2

3)

(4)

()

Signatur e(s) of Resear ch Guide(s) with Date

Secretary-DRPC Date Chairman-DRPC
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Ph.D. Thesis Submission Form
[PhD Scholar - Guide -~ DRPC - ... — Dean (A)]

[To befilled-in by the PhD Scholar]
Name of the Scholar: Register No. :

Department: Date of joining:
Date of Synopsissubmission:
Name of Resear ch Guide(s):

Titleof PhD Thess:

Signatur e of the Scholar, with Date:

[Recommendation by Research Guide]

[/We authorizethe above scholar to submit the Ph.D. Thesis.
Name(s) of Guide(s) Signature

Date

[Forwarding by DRPC]
The Ph.D. Thesisis being forwarded to Dean(A).

Secretary-DRPC Date

Chairman-DRPC

[Verification of Records]

The Records were verified and found to bein order.

Supdt. (Academic Section) Asst. Registrar (Academic)

DR (Academic)

[Approval]
The PhD Thesis has been received and accepted / not-accepted for evaluation.

Dean (Academic)

Note: The following documents must be enclosed:
1. Three printed copies and one soft-copy (CD) of the thesis
2. No Dues Certificate

3. Details on the Research Publications in the prescribed format with Reprints/Acceptance letter from the

Journal editor
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CONFIDENTIAL
Ph.D - DTAC Panel Submission Form (Internal)
(To be submitted after receipt of refereesreports)

[Guide -~ DRPC - (In a sealed cover). .. » Dean-A]

Name of the Scholar: Register No. :
Department: Date of joining:
Name of Resear ch Guide(s):

Titleof the Thesis:

Panel of Internal Referees (within and outside the Department):
Panel from the parent Department of the PhD Scholar

)
2
©)
Panel from outsidethe parent Department of the guide(s)
)
)

©)

Note: Guide(s) have obtained the consent of the faculty before forwarding their names for DTAC panel.

Signatur e(s) of Research Guide(s)
[Forwarding by the DRPC]

Secretary-DRPC Date Chairman-DRPC
[Approval]

Dean (Academic)
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Report of DTAC on Ph.D. Research Thesis Defense/ Viva-Voce Exam
[PhD Scholar —» Guide - DTAC - ... (in sealed cover) ... - Director]

[To befilled-in by the PhD Scholar]
Name of the Scholar: Register No. :

Department: Date of Joining:
Name of Resear ch Guide(s):

Title of Research Thesis:

Signature of the Scholar, with Date:

[Recommendation by DTAC]

Date of Thesis Defense/Viva-Voce Exam:
Date of DTAC mesting:
Decision of DTAC: The Research Thesisis satisfactory/ not-satisfactory
(if not satisfactory, specific reasons must be furnished separately)
Names & Signaturesof DTAC members:

D
)
©)
4)
©)
(6)

[Forwarding by the DRPC]
DTAC report is being forwarded to the Director

Secretary-DRPC Date Chairman-DRPC

[Approval]

Director

Note: A brief, one page report with recommendation by the DTAC is to be attached with this form.
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Request for extension of PhD Registration
[PhD Scholar - Guide - DRPC - ... - Dean(A)]

[To befilled-in by the PhD]]
Name of the Scholar: Register No. :

Department: Date of Joining:

Name of Resear ch Guide(s):

Currently specified last date:

Reasonsfor requestingthe extension of Registration:

Declaration: | agreeto pay the applicable fees as per the Institute Rules -
(semester fees as applicable).

Signatur e of the Scholar, with Date:
[Comments by the Research Guide, who is the Chair person of RPAC]

Comments:

Name(s) and Signature(s) with Date

[Recommendation by the DRPC]

Recommended/ not-Recommended for extension of registration.

Secretary-DRPC Date Chairman-DRPC
[Verification of Records]

The Records were verified and found to bein order.

Supdt. (Academic Section) Asst. Registrar (Academic) DR (Academic)
[Approval]

Extensionis (1) not granted (r eason: )
(2) granted and the extended last date is

Dean (Academic)
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Request for permission to leave the I nstitute & Submit the thesisfrom outside
[PhD Scholar - Guide - DRPC - ... - Dean(A)]

[To befilled-in by the PhD Scholar]
Name of the Scholar: Register No. :

Department: Date of Joining:
Name of Resear ch Guide(s):

Date of submission of Synopsis:

Reasonsfor requesting the permission to leave the institute and submit the thesis from outside:

Declaration: | agree to submit the thesis within the THREE months from the date of submission of
Synopsis.

[Comments by the Research Guide, who is the Chairperson of RPAC]
Comments:

Name(s) and Signatur e(s) with Date
[Recommendation by the DRPC]

Recommended / not-Recommended
(If not recommended, the reasons must be specified below)

Secretary-DRPC Date Chairman-DRPC
[Verification of Records]

The Records were verified and found to be in order.

Supdt. (Academic Section) Asst. Registrar (Academic) DR (Academic)
[Approval]

Permissionis (1) not granted (reason: )
(2) granted to leave the | nstitute and submit the thesis from outside, within
the stipulated period of THREE monthsfrom the date of synopsis submission.

Dean (Academic)
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Request for permission to leave the I nstitute after M.Tech./Ph.D. Viva-voce(For QIP)
[M.Tech / PhD Scholar - Guide - /DPGC/DRPC - ... - Dean(A)]

[To befilled-in by the PhD Scholar]
Name of the Scholar: Register No. :

Department: Date of Joining:

Name of Resear ch Guide(s):

Titleof M.Tech/Ph.D. Thesis:

Declaration: | have cleared all the Institute/Hostel dues pending against me.

Signatur e of the Scholar, with Date:
[Recommendation by the Research Guide]

Date of M.Tech./Ph.D. viva-voce : Date of Relief sought:

Name(s) and Signatur e(s) with Date
[Recommendation by the DRPC]

Recommended / not-Recommended.
(If not recommended, the reasons must be specified bel ow)

Secretary-DRPC Date Chairman-DRPC/DPGC
[Verification of Records]

The Records were verified and no dues are pending against the candidate.

Supdt. (Academic Section) Asst. Registrar (Academic) DR (Academic)
[Approval]

Permissionis (1) not granted (reason: )
(2) granted to leave the I nstitute from the above specified date

Dean (Academic)

Note : Copy of ‘No Dues’ certificate to be enclosed
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Request For Change of Research Guide gor Inclusion of Additional-Guide
[PhD Scholar - Guide(s) - RPAC - DRPC - ... - Dean(A)]
[To befilled-in by the PhD Scholar]
Name of the Scholar: Register No. :

Department: Date of joining:
Research Area:
Name of present Resear ch Guide:

Name of present Additional-Guide(if any):

Reasonsfor requesting change of Resear ch Guide OR inclusion of Additional-Guide:
(to be stated clearly by the present Guide and/or additional-Guideif any)

Signatur e(s) of Resear ch Guide(s) and Additional-Guide(if any)
Name Signature Date

Ph.D. Scholar

Present Research Guide
Present Additional-Guide
Proposed Research Guide

Proposed Additional-Guide

[Forwarding by the DRPC]

Secretary-DRPC Date Chairman-DRPC
[Verification of Records]

The Records were verified and found to be in order.

Supdt. (Academic Section) Asst. Registrar (Academic) DR (Academic)
[Approval]

Dean (Academic)
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DECLARATION

by the Ph.D. Research Scholar

I hereby declare that the Research Thesis/Synopsis entitled

Which is being submitted to the National Institute of Technology
Karnataka, Surathkal in partial fulfilment of the requirements for

the award of the Degree of Doctor of Philosophy in

is a bonafide report of the research work carried out by me. The material
contained in this Research Thesis/Synopsis has not been submitted to any

University or Institution for the award of any degree.

(Register Number, Name & Signature of the Research Scholar)
Department of ......cooiiiiiii e

Place: NITK-Surathkal
Date:

Note: Declaration to be signed by the Scholar and incorporated as part of the Ph.D. Research Thesis
/Synopsis
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CERTIFICATE

submitted by

(Register Number: ..o o e ) as the record of the
research work carried out by him/her, is accepted as the Research
Thesis/Synopsis submission in partial fulfilment of the requirements

for the award of degree of Doctor of Philosophy.

Research Guide(s)
(Name and
Signature with Date
and Seal)

Chairman - DRPC
(Signature with Date and Seal)
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NO DUES CERTIFICATE
[for PhD/MTech Scholars]

Page-1/2
Part | [To befilled-in by the Scholar]
Name of the Scholar: Register No. :
Department: Date of joining:

Name of resear ch Guide(s):

Declaration

| hereby declare that in the event of any money being found due from me at alater date, | shall
refund the same to the Institution without any loss of time.

Signature of the Scholar, with date:

Part 11

Certified that no amount isduefrom the scholar :

(1) Department of Head of the Department
(Signature with date and seal)
(2) Library Librarian
(Signature with date and seal)
(3) Hostel Hostel Superintendent
(Signature with date and seal)
(4) Central Computer Centre Systems Manager
(Signature with date and seal)
(5) Games & Sports Physicd Director
(Signature with date and seal)
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NO DUES CERTIFICATE
[for PAD/MTech Scholars]

Page-2/2-
(6) Students’ Aid Fund Section Superintendent
(Signature with date and seal)
(7) Dispensary/Hedth Centre RMO
(Signature with date and seal)
(8) Cash Section Cashier
(Signature with date and seal)
(9) Accounts— | Section Superintendent
(Signature with date and seal)
(10) Academic Section Section Superintendent
(Signature with date and seal)
Based on certifications as above, it is hereby certified that no amount is due from the
research scholar.
Dy. Registrar (Academic)
(Signature with date and seal)
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NO DUES CERIFICATE
[for Internal registrants- PG/PhD Scholars who are regular employees of NITK]

Part | (To be filled-in by the Scholar)
Name of the Scholar: Register No. :

Department: Date of Joining:

Name of Resear ch Guide(s):

Declaration
T hereby declare that in the event of any money being found due from me at a later date,
I shall refund the same to the Institution without any loss of time.

Signatureof the Scholar, with date:

Part Il

Certified that no amount is due from the scholar.

Superintendent (Accounts|)
(Signature with date and seal)

Part Il

Certified that no amount is due from the scholar.

Superintendent (Academic Section)
(Signature with date and seal)

Part IV

Based on certifications from the Accounts Section & Exam Section,
it is hereby certified that no amount is due from the scholar.

Dy Registrar (Academic)
(Signature with date and seal)

Note: The Superintendents of the Accounts Section and Examination Section shall certify only after confirming that no
amount is due from the scholar and that he/she has paid all the fees such as tuition fees and all other applicable
fees and charges of the PG/PhD programme.
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M.Tech. /M .Tech.(Research)/ M.Sc. /MCA / MBA THESISFORMAT

1PRESENTATION

1.1 Precision and Consistency: Every effort must be made to avoid unwarranted repetitions, padding

with irrelevant material. Further, the thesis must be self consistent in the use of symbols, abbreviations,
spellings and punctuation. Once chosen, the same must be used throughout. Also, the pattern of presentation
must be uniform in every detail right through the thesis. Above all, previous work must be clearly demarcated
from that of the candidate. It is recommended that the thesis must be as brief and precise to the point.

1.2 Chapters. The basic material of the thesis shall be presented in the form of chapters, each carrying an
appropriate and specific title which must convey the scope of its content. A separate chapter on Review of
Literature is not mandatory. The chapters will be serially numbered using Arabic numerals.

1.3 Introduction: The first chapter shall be titled as Introduction which will (a) introduce the research
problem presenting the current state of relevant knowledge (b) define the scope and objectives of the
investigation and (c) describe the contents of the thesis preferably chapter-wise.

1.4 Last Chapter : It is strongly recommended, but not made obligatory that the last chapter of the thesis, or
each part be devoted to conclusions and to highlight the specific contributions made along with the scope for
further research. The summary of the work may also be combined with the conclusions.

15 Appendixes : It is important that the presentation must ensure utmost continuity in the

theoretical discussions, in the description of experimental results and in their interpretations. Hence, lengthy
derivations and voluminoustables, charts and figures which are likely to disturb the smooth flow for the reader
must be presented in the appendixes.

1.6 Bio — Data: Contact address, qualification and list of publications

2.SEQUENCE
2.1 Title Sheet : Thetitle sheet shall be the first page and it shall conform to the specimen.

2.2 Declaration: The declaration by the student as per specified format.
2.3 Certificate : The certification by the guide and the chairman, DPGC as per specified format.

2.4 Acknowledgement : The acknowledgement by the candidate for successfully carrying out the project
work.

2.5 Abstract : It is the condensed version of the thesis, useful for documentation purpose. It should contain
aim of the work, methods used, important results obtained and major conclusions. The write up should
be self contained and list of references need not be there. The abstract should occupy maximum one
page in A-4 size, typed in one-and-half space. The bottom line should contain key words which could be
used for documentation.

2.6 Contents : The content shall follow the abstract and indicate the page numbers of the chapters, sections,
sub-sections, appendixes and references. The numbers and titles of al the items must be clearly entered with
the page numbers against them. It is not necessary to give separate lists of figures, tables etc.

2.7 Nomenclature : Nomenclature will follow the contents. Its purpose will be to define al the symbols,

abbreviations, Greek or Latin |etters, superscripts etc.
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2.8 The Chapters : The chapter 1- Introduction shall follow the previous item. Chapter 2 and the subsequent

chapterswill follow in the usual sequence.

2.9 References : References shall follow the last chapter or the appendixes, if there are any. Research
papers, reviews, treaties, web sources and books shall be listed therein in the alphabetical order. The text
citation appears where the material to be cited is presented. They will be placed within the brackets
appropriately in the text citing the author name and the year without a comma in between. Use the first
author’s name followed by “et al.” in citations for publications with three or more authors. When the
researcher is part of the sentence, only the year need to be put inside the brackets. A quick guide to common
types of referenced materia is asfollows:

Journal References

Include year, volume, issue and page numbers

Stahl, D.C., Wolfe, RW. and Begel, M. (2004). “Improved analysis of timber rivet connections.”

J.Sruct. Eng., 130(8), 1272-1279.

Books

Include author, book title, publisher, the publisher’s location and chapter title and inclusive of page numbers
(if applicable)

Zadeh, L.A.(1981). “ Possibility theory and soft data analysis.” Mathematical frontiers of the social and policy
sciences, L. Cobb and R.M. Tharall, eds., Westview, Boulder, Colo., 69-129.

Cotton, F.A. (2003). Chemical applications of group theory, McMilan, London.

Conference Proceedings and Symposiums

Include the sponsor of the conference or publisher of the proceedings and the location-city and state or city and
country.

Garrett, D.L. (2003). “ Coupled analysis of floating production systems.” Proc., Int. Symp. on Deep

Mooring Systems, ASCE, Reston, Va., 152-167.

Reports

Same as for books, as above. For reports authored by institutions: spell out institution acronym on first use
and follow with acronym in parentheses, if applicable. If subsequent references were also authored by that
same ingtitution, use only the acronym. For reports authored persons, include the full institution name and its
location.

Web Pages

Include author, copyright date, title of “page”, web address and date on which the material was downloaded.
Burkha, L.P. (1993). “ A hypertext history of multi-user dimensions.” MUD history, http://www.ccs.neu.edu
(Dec. 5, 1994).

CD-ROM

Include authors, copyright date, titles, medium and producer/publisher and its location
Liggett, JA. and Caughey, D.A. (1998). “ Fluid datics.” Fluid mechanics (CD-ROM), ASCE Press,
Reston, Va

Theses and Dissertations

Include authors, copyright date, title and the name and location of the ingtitution where the research was
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conducted. Note that some ‘ingtitutions use specific terminology; for example, “ doctoral dissertation”
rather than “Ph.D. thesis”.
Sotiropulos, S.IN. (1991). “ Statis response of bridge superstructures made of fibre reinforced plastic.
MTechthesis, West VirginiaUniv., Morgantown, W. Va.
Unpublished Material

Unpublished material is not included in the references but may be cited in the text as

follows: (John Smith, personal communication, May 16, 1983; J. Smith, unpublished internal report,
February 2003).

3. TECHNICAL

3.1 Paper : The thesis (original + copies) should preferably printed on A4 size bond sheet on both sides of paper
(back to back)

3.2 Typing : The typing shall be in standard letter size i.e. font size 12 of Times New Roman, with spacing of
1.5. The chapter number and title shall be three spaces between them. The number and title of a section in block
capitals will be placed on the left. The number and title of a sub-section will not be in capital and placed on the
left.

3.3 Margins : Each typed sheet will bear the margin shown here. For odd numbered pages Left 1.5", top
1.5", right 1" and bottom 1" and for Even numbered pages Left 1.0", top 1.5", right 1.5 and bottom 1.0

3.4 Binding : While submitting, the thesis will be bound through soft binding with blue cover and black font.
After the defence and approval of the thesis, one hard copy and CD are to be submitted to the Institute which
will go to the library. The front cover should be as per specimen A. The front cover will carry the title of the
thesis in 22 font size gold letters properly centered at the top. In the middle, the full name of the candidate
shall be typed in 16 font size gold letters. At the bottom, the name of the department, the Institute name,
month and the year of submission, all in capitalsand in separatelinesand in 16 font gold letters.

3.5 Numbering System : The chapters will be designated by Arabic numerals, chapter 1, chapter 2 ... etc.

The sections of a chapter will be numbered using decimal type notations, e.g., 3.2 refers to the second section
of chapter 3. Similarly, the sub-sections will be numbered using two digits after the decimal. Alternatively,
the same may be numbered as 3.2.4. Decimal type notations will be used for numbering the figures/photos,
charts, tables and drawings in a chapter. Equations may also preferably be numbered in decimal type notation
within the brackets. Figure 3.2 refers to the second figure in chapter 3. Similarly, Table 4.2, chart 3.3 etc.
Appendixes will be numbered with capital Roman numerals, e.g. Appendix I, Appendix Il ..... etc.

The pages carrying the Title sheet, Declaration, Certificate and Acknowledgements will not be numbered.
One set of small Roman numerals (i, ii, iii...) will be used for numbering the pages of contents and
nomenclature. These will be typed at the bottom centre of the page.

The pages of the chapters, the appendixes and the references will be designated by one set of Arabic
numerals (1,2,3...etc). These will be typed on the bottom centre of the page. Pages carrying figures,
charts, table etc. will carry appropriate page numbers. The page number of the first page of contents, the first

page of each chapter including the conclusions need not be typed as is often the practice.
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Specimen A : Title Sheet
T I T L E

(In capital letters)

Thesis

Submitted in partial fulfilment of the requirements for the degree of

MASTER OF TECHNOLOGY in
SPECIALIZATION
by
N A M E
(Register No.)

Emblem (1.5” x 1.5”)

DEPARTMENT
NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA
SURATHKAL, MANGALORE -575025
Month, Y ear
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PH.D THESISFORMAT

The doctoral thesis will naturally conform to the general practice adopted in the literature of the areain
which the investigation is carried out. Each discipline has associated with it a mode of presentation of
theoretical discussions, of experimental results and their interpretations. However, it is necessary to evolve a
set of guidelinesand rules common to all theses submitted to it.

1.1 Precision and Consistency: Every effort must be made to avoid unwarranted repetitions, padding

with irrelevant material. Further, the thesis must be self consistent in the use of symbols, abbreviations,
spellings and punctuation. Once chosen, the same must be used throughout. Also, the pattern of presentation
must be uniformin every detail right through the thesis. Above all, previous work must be clearly demarcated
from that of the candidate. It is recommended that the thesis must be as brief as possible and should be precise.
1.2 Chapters. The basic material of the thesis shall be presented in the form of chapters, each carrying an
appropriate and specific title which must convey the scope of its content. A separate chapter on Review of
Literature is not mandatory. The chapters will be serially numbered using Arabic numerals.

1.3 Parts: If the work comprises two or more mutually independent investigations, the thesis may be
divided into two or more parts, each with an appropriate title. However, the numbering of chapters will be
continuous right through, e.g. Part one may comprise Chapters 2-5, Part two chapters 6-9.

1.4 Introduction: The first chapter shall be titled as Introduction. If there are two or more parts, the
Introduction shall be common to al of them and it will (a) introduce the research problem presenting
the current state of relevant knowledge (b) define the scope and objectives of the investigation and (c)
describe the contents of the thesis preferably chapter-wise.

1.5 Last Chapter : It is strongly recommended, but not made obligatory that the last chapter of the thesis, or
each part be devoted to conclusions and to highlight the specific contributions made along with the scope for
further research. The summary of the work may also be combined with the conclusions. The summary is the
concise statement in which the candidate will define the problem, indicate the work carried out underlining
the important conclusions reached. The summary is expected to provide sufficient information about the
work contained in the thesis. It could be chapter-wise also and should be a maximum of six pagesin oneand a
half space.

1.6 Appendixes : It is important that the presentation must ensure utmost continuity in the

theoretical discussions, in the description of experimental results and in their interpretations. Hence, lengthy
derivations and voluminoustables, charts and figures which are likely to disturb the smooth flow for the reader
are to be presented in the appendixes.

1.7 Brief bio-data containing contact address, qualification and list of publications

2.SEQUENCE
2.1 Title Sheet : Thetitle sheet shall be the first page and it shall conform to the specimen A.

2.2 Declaration: The declaration by the student as per specified format.
2.3 Certificate : The certification by the guide and the chairman, DRPC as per specified format.
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2.4 Acknowledgement : The acknowledgement by the candidate for successfully carrying out the research

work.

2.5 Abstract : It is the condensed version of the thesis, useful for documentation purpose. It should contain
aim of the work, methods used, important results obtained and major conclusions. The write up should
be self contain and list of references need not be there. The abstract should occupy maximum one page in A-
4 size, typed in one-and-half space. The bottom line should contain key words which could be used for
documentation.

2.6 Contents : The content shall follow the abstract and indicate the page numbers of the chapters, sections,
sub-sections, appendixes and references. The numbers and titles of all the items must be clearly entered with
the page numbers against them.

2.7 List of Figures, Charts, Tables : It is not necessary to give separate lists of these items.

However, if the author considersit necessary to do so, he may place these immediately after the contents.

2.8 Nomenclature : Nomenclature will follow the contents. Its purpose will be to define al the symbols,

abbreviations, Greek or Latin |etters, superscripts etc.
2.9 The Chapters : The chapter 1- Introduction shall follow the previous item. Chapter 2 and the subsequent

chapters will follow in the usual sequence. The un-numbered title page of a part will be placed before the first
chapter of that part as in specimen B.

2.10 References : References shall follow the last chapter or the appendixes, if there are any. Research
papers, reviews, treaties, web sources and books shall be listed therein in the alphabetical order. The text
citation appears where the material to be cited is presented. They will be placed within the brackets
appropriately in the text citing the author name and the year without a comma in between. Use the first
author’s name followed by “et al.” in citations for publications with three or more authors. When the
researcher is part of the sentence, only the year need to be put inside the brackets. A quick guide to common
types of referenced materia is asfollows:

Journal References

Include year, volume, issue and page numbers

Stahl, D.C., Wolfe, RW. and Begel, M. (2004). ,,improved analysis of timber rivet connections.” J.Struct.
Eng., 130(8), 1272-1279.

Books

Include author, book title, publisher, the publisher’s location and chapter title and inclusive of page numbers
(if applicable)

Zadeh, L.A.(1981). “ Possibility theory and soft data analysis.” Mathematical frontiers of the social and policy
sciences, L. Cobb and R.M. Tharall, eds., Westview, Boulder, Colo., 69-129.

Cotton, F.A. (2003). Chemical applications of group theory, McMilan, London.

Conference Proceedings and Symposiums

Include the sponsor of the conference or publisher of the proceedings and the location-city and state or city and
country.

Garrett, D.L. (2003). “ Coupled analysis of floating production systems.” Proc., Int. Symp. on DeepMooring
Systems, ASCE, Reston, Va.,, 152-167.
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Reports
Same as for books, as above. For reports authored by institutions: spell out institution acronym on first use

and follow with acronym in parentheses, if applicable. If subsequent references were also authored by that
same institution, use only the acronym. For reports authored persons, include the full institution name and its
location.

Web Pages

Include author, copyright date, title of “page”, web address and date on which the material was downloaded.
Burkha, L.P. (1993). “ A hypertext history of multi-user dimensions.” MUD history, http://www.ccs.neu.edu
(Dec. 5, 1994).

CD-ROM

Include authors, copyright date, titles, medium and producer/publisher and its location

Liggett, JA. and Caughey, D.A. (1998). “ Fluid satics.” Fluid mechanics (CD-ROM), ASCE Press,
Reston, Va

Theses and Dissertations

Include authors, copyright date, title and the name and location of the ingtitution where the research was
conducted. Note that some ingtitutions use specific terminology; for example, “ doctoral dissertation”
rather than “Ph.D. thesis”.

Sotiropulos, S.IN. (1991). “ Statis response of bridge superstructures made of fibre reinforced plastic.
MTechthesis, West VirginiaUniv., Morgantown, W. Va.

Unpublished Material

Unpublished material is not included in the references but may be cited in the text as follows : (John
Smith, personal communication, May 16, 1983; J. Smith, unpublished internal report, February 2003).

3. TECHNICAL

3.1 Paper : The thesis (original + copies) should preferably printed on A4 size bond sheet on both sides of the
paper (back to back).

3.2 Typing : The typing shall be in standard letter size of Times New Roman i.e. font size 12,with spacing of
1.5. The chapter number and title shall be three spaces between them. The number and title of a section in
block capitals will be placed on the left. The number and title of a sub-section will not be in capital and placed
on the left.

3.3 Margins : Each typed sheet will bear the margin shown here. For odd numbered pages left 1.5", top 1.5",
right 1" and bottom 1" and for even numbered pages left 1’, right 1.5°, top 1.5’, bottom 1°.

3.4 Binding : While submitting, the thesis will be temporarily bound through soft binding with white
cover and black font.. After the defence and approval of the thesis, the copies are bound in black rexin. One
hard copy and CD are to be submitted to the Institute which will go to the library. The front cover will carry
the title of the thesisin 22 font size gold letters properly centered at the top. In the middle, the full name of
the candidate shall be typed in 16 font size gold letters. At the bottom, the name of the department, the
Ingtitute name, month and the year of submission, all in capitalsand in separate linesand in 16 font gold
letters (specimen A).
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The following must be printed in 16 font size gold Ietters one the spine of the thesis: Ph.D., full name of
the candidate and the year.

3.5 Numbering System : Parts of a thesis will be designated by al phabetical numbers, e.g., Part one, Part two ..

etc. The chapters will be designated by Arabic numerals, chapter 1, chapter 2 ... etc. The sections of a
chapter will be numbered using decimal type notations, e.g., 3.2 refers to the second section of chapter 3.
Similarly, the sub-sections will be numbered using two digits after the decimal. Alternatively, the same may
be numbered as 3.2.4. Decimal type notations will be used for numbering the figures/photos, charts, tables and
drawings in a chapter. Equations may also preferably be numbered in decimal type notation within the
brackets. Figure 3.2 refers to the second figure in chapter 3. Similarly, Table 4.2, chart 3.3 etc. Appendixes
will be numbered with capital Roman numerals, e.g. Appendix |, Appendix |1 ..... etc.

The pages carrying the Title sheet, approval sheet, acknowledgements and titles pages of parts will not be
numbered. One set of small Roman numerals (i, ii, iii...) will be used for numbering the pages of contents,
lists of figures, charts and tables and nomenclature. These will be typed at the bottom centre of the page.

The pages of the chapters, the appendixes and the references will be designated by one set of Arabic
numerals (1,2,3...etc). These will be typed on the bottom centre of the page. Pages carrying figures,
charts, table etc. will carry appropriate page numbers. The page number of the first page of contents, the first

page of each chapter including the conclusions need not be typed as is often the practice.
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Specimen A : Title Sheet
T I T L E

(In capital letters)

Thesis
Submitted in partial fulfilment of the requirements for the degree of
DOCTOR OF PHILOSOPHY

Emblem (1.5” x 1.5”)

DEPARTMENT
NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA,
SURATHKAL, MANGALORE -575025
Month, Y ear
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SPECIMEN B :

Note: Thissheet is not designated by a page number

PART ONE

T I T L E

(In capital letters)
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Post Graduate & Research Programmes

NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

COURSE STRUCTURE -PG & R

Cour se Numbering Scheme

Course Structurefor Post Graduate Programmes

i.

ii.
iii.
iv.

V.

vi.
vii.
viii.
iX.

X.

Xi.
Xii.
Xiii.
Xiv.
XV.
XVi.
XVil.
XViii.
XiX.
XX.
XXi.
XXil.
XXili.
XXIV.
XXV.
XXVi.
XXVil.
XXViil.
XXiX.
XXX.

M.Tech. in Water Resources Engineering & Management

M.Tech. in Marine Structures

M.Tech. in Remote Sensing and GIS
M.Tech. in Environmental Engineering
M .Tech. in Geotechnica Engineering
M.Tech. in Structural Engineering
M.Tech. in Transportation Engineering

M.Tech in Construction Technology & Management

M.Tech. in Rock Excavation Technology & Management

M.Tech. in Computer Science & Engineering

M.Tech in Computer Science & Engineering — Information Security

M.Tech. in Communication Engineering
M.Tech.in VLS| Design

M.Tech. in Power & Energy Systems
M.Tech in Information Technology
M.Tech in Chemical Plant Design
M.Tech in Industrial Pollution Control
M.Tech in Industrial Biotechnology
M.Tech. in Thermal Engineering
M.Tech. in Manufacturing Engineering
M.Tech. in Mechatronics Engineering
M.Tech in Design & Precision Engineering
M.Tech. in Materials Engineering
M.Tech. in Process Metallurgy

M.Tech In Nanotechnol ogy

M.Tech. in Computational Mathematics
M.C.A.

M.Sc in Chemistry

M.Sc. in Physics

M.B.A.
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Post Graduate & Research Programmes

Department Programmes offered
M.Tech. & MTech (R) (MS, WR, RS)
Applied Mechanics and Hydraulics (AM) ® PhD.
M.Tech. & MTech (R) (EN, GT, ST, TS,

Civil Engineering (CV) M)

® PhD.

® M.Tech.(R) (RT)
Mining Engineering (MN) ® PhD.

® M.Tech. & MTech (R) (CS, CS19)
Computer Engineering (CO) ® PhD.

® M.Tech. & MTech (R) (CE, VL)
Electronics & Communication Engineering (EC) ® PhD.

® M.Tech. & MTech (R) (PS)
Electrical & Electronics Engineering (EE) ® PhD.
Information Technology (IT) ® PhD.

® M.Tech. & MTech (R) (PD, PC, IB)
Chemical Engineering (CH) ® PhD.

® M.Tech & MTech (R). (MF, TH, MC, DP)
Mechanical Engineering (ME) ® PhD.

® M.Tech. & MTech (R) (ML, PM, NT)
Metallurgical & Materials Engineering (MT) ® PhD.

® M.Sc. (Chemistry)
Chemistry (CY)

® PhD.

] ® M.Sc. (Physics)

Physics (PH)

® PhD.

® M.Tech. & MTech (R) (CMA)
Mathematical & Computationa Sciences (MA) e MCA.

® PhD.
School of Management (HU) * MBA

® PhD.
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Course Numbering Scheme

Course Numbers are denoted by character strings

S T 8 0 1
Code for the Department or Level of the course Specific code for course
Programme offering the course
(see list below)

Typically, courses whose three numerals are between 600 and 899 are taken by postgraduate and research students. Courses with
numbers 900-999 are without standard L-T-P schedule, and are taken exclusively by Ph.D. students.

List of Codesfor Departments and Programmes

Department Code Programme Code

AM  Applied Mechanics and Hydraulics MS  Marine Structures WR Water Resources Engg & Management
RS Remote Sensing & GIS

CV  Civil Engineering EN  Environmental Engg GT Geotechnical Engg
ST Structura Engg TS Transportation Systems Engg
CM Construction Technology & Management

MN  Mining Engineering RT Rock Excavation Technology & Management

CO  Computer Engineering CS Computer Science & Engg
IS  Computer Science & Engg — Information Security

EC  Electronics & CommunicationEngg | CE ~ Communication Engg VL VLS Design

EE Electrica & Electronics Engg PS Power & Energy Systems

IT  Information Technology IT Information Technology

CH Chemica Engineering PD Chemica Plant Design PC Industria Pollution Control
IB Industrial Biotechnology

ME Mechanical Engineering MF  Manufacturing Engg TH Therma Engg
MC Mechatronics DP Design & Precision Engg

MT Metdlurgical & Materials Engg ML  Materials Engg PM Process Metallurgy
NT - Nanotechnology

CY Chemistry -

MA Mathematica & Computational CMA  Computational Mathematics

Sciences MCA  Master of Computer Applications
PH Physics -
HU School of Mangement MBA  Master of Business Administration

Contact Hours and Credits

Every Course comprises of specific Lecture-Tutorial-Practical (L-T-P) Schedule. The Course Credits are fixed based on the following
norms;

Lectures/Tutorials - One hour per week is assigned one credit.

Practicals - 3-hour session per week is assigned 2 credits OR 2-hour session per week is assigned 1 credit.

For example, atheory course with a L-T-P schedule of 3-1-0 will be assigned 4 credits; alaboratory practical course with a

L-T-P schedule of 0-0-3 will be assigned 2 credits.

In this booklet, the number of credits and contact hours per week are given after the course number and title.

Example: ST801 Earthquake Engineering (3-0-0) 3
It is 3 credit course consisting of :  3hr Lectures, Ohr Tutorial and Ohr Practical, per week.
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M .Tech. in Water Resour ces Engineering and M anagement (WR)

Suggested Plan of Study:

Programme Core (Pc)
Semester WR701 Applied Hydromechanics (3-0-0) 3
9. WR702 Surface Water Hydrology (3-0-0) 3
No. I 11 A% WR703 Systems Approach & Optimization Techniquesin
Water Resources Engineering (3-1-0)4
WR704 Ground Water Hydrology (3-0-0)03
! WR701 WR706 VV\\//?{%??/ WR899 WR705 Hydrology & Hydraulics Lab (0-0-3) 2
WR706 Design of Hydraulic Systems (3-0-0) 3
WR707 Infrastructura Project Management (3-0-0) 3
2 WR702 WR707 WR898 WR708 Sustainable Water Management (3-0-0) 3
Elective (Ele) Cour ses
3 WRT703 WRT708 AMB801 Finite Element Method Application to
Hydraulic Structures (3-0-0) 3
AMB802 Optimisation Techniques and Engineering
4 WR704 WR890 Applications (3-0-0) 3
AMB803 Numerical Methods for Civil Engineering
. Applications (3-0-0)3
5 WR705 | Elective2 AM804 Statistical Methods for Civil Engineering
Applications (3-0-0)3
) ) WR800 Irrigation Technology & Water
6 Elective 1 Elective 3 Management (3-0-0) 3
WR801 Finite Element Applicationsto Flow
) Problems (3-0-0) 3
T Elective 4 WR802 Computational Methods in Subsurface
Flow (3-0-0)3
WR803 Integrated River Basin Development  (3-0-0) 3
WR804 Fluvia Hydraulics (3-0-0) 3
Credit Requirements: WR805 Selected topicsin Water Resources
Engineering & Management (3-0-0) 3
Category Minimum Credits to be WR806 Geo-informatics Applicationsin Water
Earned Resources Engineering (3-0-0) 3
Programme Core (Pc) 24 WR807 Water Quality Modelling &
Elective Courses (Ele) 12 Management (3-0-0)3
Mandatory Learning Courses 04 WR809 Soft Qomputl ngin Civil Engineering  (3-0-0) 3
(MLC) WR810 Applied Hydrology (3-0-0) 3
Major Project (MP) 20 WR811 Hydrological Processes (3-0-0)3
Total 60 WR812 River Engineering and Sediment Transp(z;t 00)3

WR813 Water Resources Systems Analysis (3-0-0) 3
WR814 Integrated Watershed Management (3-0-0) 3
CVv801 Environmental Impact Assessment (3-0-0) 3
MA706 Probability & Statistical Applications (3-0-0) 3

Mandatory Learning Courses (MLC)

WR890 Seminar 2

WR891/WR897 Practical Training/Minor Project 2
(to be completed during vacation between 2nd & 3rd sem.)

Major Project (MP)
WR898 Magjor Project (3rd sem.) 6
WR899 Mgjor Project (4th sem.) 14
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M.Tech. in Marine Structures (M S)

Programme Cor e (Pc)
MS701 Wave Hydrodynamics (3-1-0)4
Suggested Plan of Study: MS702 General Oceanography & Coastal
Engineering (3-1-0) 4
Semester MS703 Marine Geotechnical Engineering (3-1-0) 4
Sl ¥ m v MS704 Marine Structures Laboratory (0-0-3) 2
No. MS705 Port Planning & Development (3-1-0) 4
MS706 Analysis& Design of Marine Structures (3-1-0) 4
1 MS701 MS705 | MS891/ | MS899 MS707 Coastal Engg. & Marine Geotech.Lab ~ (0-0-3) 2
MS897 Elective (Ele) Cour ses
AMB800 Coastal Erosion & its Mitigation (3-0-0) 3
2 MS702 MS706 MS898 AMB801 Finite Element Method Application to
Hydraulic Structures (3-0-0) 3
AMB802 Optimization Techniques & Engineering
3 MS703 MS707 Applications (3-0-0)3
AMB803 Numerical Methods for Civil Engineering
Applications (3-0-0)3
4 MS704 MS890 AMB804 Statistical Methods for Civil Engineering
Applications (3-0-0)3
MSB800 Geo-informatics Applicationsin
5 Electivel | Elective3 Coastal Engineering (3-0-0) 3
MS801 Numerica Modelling of Coastal
Processes (3-0-0) 3
6 Elective2 | Elective4 MS802 Offshore Engineering (3-0-0) 3
MS803 Foundation of Marine Structures (3-0-0) 3
MS804 Sedimentation & Dredging (3-0-0) 3

MSB805 Integrated Coastal Zone Management  (3-0-0) 3
MSB806 Construction Planning and Operational

Management of Marine Projects (3-0-0) 3

Credit Requirements: MSB07 Selected Topicsin Marine Structures ~ (3-0-0) 3

MSB808 Coasta Disaster Management (3-0-0) 3

Category Minimum Credits to be Earned MSB09 Reliability analysis of Marine Structures (3-0-0) 3
Programme Core (Pc) 24 MS810 Finite Element Application in marine

Elective Courses (Ele) 12 Struptures N (3-0-0)3

Mandatory Learning 04 MS811 Appllgd Elasticity . . (3-0-0)3

Courses (MLC) mgig /Iixpen mmattal l\l\//ll :ttrk]logs.l n StStr&Cs? a;al ysis (3-0-0)3

i i pproximate ods in Structur
Major Pro!re;[a(JM ) 28 Mechanics (3-0-0)3
MS814 Thin Walled Structures (3-0-0)3

MS815 Experimental Methods and Measurements (3-0-0)3
MS816 Coastal Environmental Management (3-0-0)3

MS817 Dredging for Ports (3-0-0)3
MS818 Nonlinear Problems In Ocean Engineering (3-0-0)3
MS819 Mechanics Of Floating Bodies (3-0-0)3
MS820 Hydroelasticity (3-0-0)3
MS821 Offshore Renewable Energy (3-0-0)3

MS822 Computational Marine Hydrodynamics (3-0-0)3
MS823 Fundamental s of Submarine Hydrodynamics(3-0-03)3

MS824 Computational Hydrodynamics Lab (0-0-3)2
M S825 Foundation for Offshore Structures (3-0-0)3
MS826 Design of Offshore Structures (3-0-0)3

MA706 Probability & Statistical Applications (3-0-0) 3
Mandatory Learning Courses (MLC)

MS890 Seminar 2
MSB891/MSB897 Practica Training/Minor Project 2

(to be completed during vacation between 2" & 3 sem,)
Major Project (MP)
MS898 Major Project (3 sem.) 6
MS899 Major Project (4™ sem.) 14
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M .Tech. in Remote Sensing & Geographic I nformation System(RS)

Suggested Plan of Study: Programme Core (Pc)
RS701 Introduction to Remote Sensing &
Photogrammetry (3-0-0) 3
g Semester RS702  Introduction to Geographic Information
Nc; I 11 \Y Systems (3-0-0)3
: RS703 Remote Sensing Lab (0-0-3) 2
RS704 GISLab (0-0-3) 2
! RS701 RS705 RRSS%?# RS89 RS705 Satellite Digital Image Analysis (3-1-0) 4
RS706 Advanced Geographic Information
Systems (3-0-0)3
2 RS702 R706 RS898 RS707 Saellite Digital Image AnalysisLab  (0-0-3) 2
RS708 Design Project (0-0-3) 2
RS709 Applications of Unmanned Aerial Vehicles
3 MA709 RS707 In Civil Engineering (2-0-2)3
MA709 Database Management (3-0-0)3
4 RS703 RS708

Elective (Ele) Courses

RS801 Application of RS&GISin Agriculture

& Soil Science (3-0-0)3
5 RS704 RS890 RS802 Application of RS&GISin Town &
Country Planning (3-0-0) 3
) ) RS803 Application of RS & GISin Forestry,
6 Electivel | Elective3 Ecology & Environment (3-0-0) 3
RS804 Application of RS&GISin Earth
) ) Sciences (3-0-0) 3
7 Electivell | Elective4 RS805 Selected Topicsin RS& GIS (3-0-0) 3
RS806 Aeria Photography and Digital
Photogrammetry (3-0-0) 3
RS807 Microwave Remote Sensing (3-0-003
Credit Requirements: WR702 Surface Water Hydrology (3-0-0) 3
WR704 Ground Water Hydrology (3-0-0) 3
Category Minimum Credits to be Ear ned WR707  Infrastructural Project Management (3-0-0)3
Programme Core (PC) 24 WR708 Sggta nable Water M anggement (3-0-0) 3
Elective Courses (Ele) 1 WR801 Enlgl-} Element Applicationsto Flow (3:0:0)3
- roblems -0-
gﬁrﬁorg\ﬂl‘fgm ng 04 WR806 Geo-informatics Applicationsin
- - Water Resources Engineering (3-0-0) 3
Mgjor Project (MP) 20 MS800 Geo-informatics Application in
Total 60 Coastal Engineering (3-0-0) 3

MSB805 Integrated & Coastal Zone Management (3-0-0) 3
CVv801 Environmenta Impact Assessment (3-0-0) 3
MA706 Probability & Statistical Applications  (3-0-0) 3

Mandatory Learning Courses (MLC)

RS890  Seminar 2
RS891/RS897 Practical Training/Minor Project 2
(to be completed during vacation between 2nd & 3rd sem.)

Major Project (MP)
RS898 Magjor Project (3rd sem.) 6
RS899 Magjor Project (4th sem.) 14
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M.Tech. in Environmental Engineering (EN)

Suggested Plan of Study:

Sl. Semester

No. | I 111 I\
EN891/

1. EN701 EN704 EN897 EN899

2. EN702 EN705 EN898

3. EN703 Cv8ol

4, MA704 EN890

5. Elective 1 Elective 3

6. Elective 2 Elective 4

Credit Requirements.

Category Minimum Creditsto be Earned
Programme Core (Pc) 27
Elective Courses (Ele) 09
Mandatory Learning 04
Courses (MLC)
Major Project (MP) 20
Total 60

Programme Cor e (Pc)

EN701 Environmental Quality & Monitoring (3-0-3)5
EN702 Physico-Chemical Processes for Water &

Wastewater Treatment (3-1-0) 4
EN703 Air, Noise & Solid Waste Management  (3-1-0) 4
MA704 Numerical Analysis (3-0-0) 3
EN704 Biological Process Design for Wastewater

Treatment (3-1-0) 4
EN705 Environmental Engineering Lab (0-0-6) 4
CV801 Environmental Impact Assessment (3-0-0) 3

Elective (Ele) Cour ses

EN801 Earth & Environment (3-0-0)3
EN802 Transport of Water & Wastewater (3-0-0) 3
EN803 Air Quality Management (3-0-0) 3
EN804 Modelsfor Water & Air Quality (3-0-0) 3
EN805 Solid & Hazardous Waste Management ~ (3-0-0) 3
EN806 Environmental Systems Analysis (3-0-0) 3
EN807 Management of Water, Waste &

Sanitation Utilities (3-0-0) 3
EN808 Membrane Processes for Water &

Waste Treatment (3-0-0) 3
EN809 Industrial Waste Treatment (3-0-0) 3
EN810 Environmental |ssues based on

Case Studies (3-0-0) 3
EN811 Remote Sensing & GI'S applications (3-0-0) 3
EN812 Selected topicsin Environmental Engg.  (3-0-0) 3
EN813 Ecotechnology (3-0-0) 3
EN814 Environmental Biotechnology (3-0-0) 3
EN815 Industrial Pollution Management (3-0-0) 3
EN816 Environmental Microbiology (3-0-0) 3
EN817 Environmental Management (3-0-0)3
EN818 Environmental Toxicology (3-0-0)3
EN819 Environnemental Hydraulics (3-0-0)3
EN820 Modeling Waste Water Treatment Process (3-0-0)3

& Plants
CV800 Environmental Geotechnology (3-0-0) 3
PC811 Industria Microbiology (3-0-0) 3

Mandatory Learning Courses (MLC)

EN890  Seminar 2
EN891/EN897 Practical Training/Minor Project 2
(to be completed during vacation between 2" & 39 sem.)

Major Project (MP)

EN898 Major Project (3/9sem.) 6
EN899 Major Project (4sem.) 14

NITK-Course Sructure (PG&R) 2017
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

M .Tech. in Geotechnical Engineering (GT)

suggested Plan of Study:

Semester
,\?0'_ I I 11 \Y Programme Core (Pc)
GT700 Basic Geomechanics (3-1-0)4
GT701 Shalow Foundations (3-0-0) 3
! GT700 GT703 ((331.;.889917/ GT8%9 GT702 Geotechnica Engineering Lab (0-0-3) 2
GT703 Earth & Earth Retaining Structures (3-0-0) 3
GT704 Pile Foundations (3-1-0) 4
2 GT701 GT704 GT898 GT705 Ground Improvement Techniques (3-0-0) 3
GT706 Computational Lab for Geotechnical Engineers
3 GT702 GT705 (0-0-3) 2
MA704 Numerical Analysis (3-0-0) 3
4 MA704 GT706 Elective (Ele) Cour ses
GT801 Rock Mechanics (3-0-0) 3
GT802 Soil Dynamics & Machine Foundations(3-0-0) 3
5 Elective 1 GT890 GT803 Advanced Engineering Geology (3-0-0)3
GT804 FEM for Geotechnical Engineers (3-0-0) 3
GT805 Earth & Rockfill Dams (3-0-0)3
6 Elective 2 Elective 3 GT806 Geotechnica Instrumentation (3-0-0) 3
GT807 Selected Topicsin Geotechnical
Engineering (3-0-0) 3
7 | Elective 4 GT808 Soail Reinforcement & Geosynthetics  (3-0-0) 3
CV800 Environmental Geotechnology (3-0-0) 3
ST801 Earthquake Engineering (3-0-0) 3
TS701 Pavement Design (3-0-0) 3
MS703 Marine Geotechnical Engineering (3-1-0) 4
Credit Reguirements: RT805 Tunnel Engineering (3-0-0) 3
ST803 Soil-Structure Interaction (3-0-0)3
Category Minimum Creditsto be Earned
Programme Core (Pc) 24 .
Elective Courses (Ele) 12 Mandatory L earning Courses (MLC)
Mandatory Learning 04 GT890 Seminar . . _ 2
Courses (MLC) GT89L/GT897 Praqtlcal Tral_nlng/Mlnor Project 2
Major Project (MP) 20 (to be completed during vacation between 2nd & 3rd sem.)
Total 60 . .
Major Project (MP)
GT898 Major Project (3rd sem.) 6
GT899 Major Project (4th sem.) 14
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

M .Tech. in Structural Engineering (ST)

Suggested Plan of Study: Programme Cor e (Pc)
ST700 Theory of Elasticity & Plasticity (3-0-0) 3
Semester ST701 Finite Element Method (3-0-0) 3
Sl ST702 Theory of Plates (3-0-0) 3
No. ' I I v ST703 Structural Dynamics (3-0-0) 3
ST704 Computer Lab (0-0-3) 2
1 ST700 ST705 ST891/ | ST899 ST705 Advanced Design of Concrete Structures (3-1-0) 4
ST897 ST706 Advanced Design of Steel Structures (3-1-0)4
ST707 Shells & Folded Plates (3-0-0)3
2 ST701 ST706 ST898 ST708 Structures Lab (0-0-3) 2
Elective (Ele) Courses
3 ST702 ST707 ST800 Stability of Structures (3-0-03
ST801 Earthquake Engineering (3-0-0) 3
ST802 Structural Optimization (3-0-0) 3
4 ST703 ST708 ST803  Soil-Structure Interaction (3-0-0)3
ST804 Safety of Structures (3-0-0) 3
ST805 Offshore Structural Engineering (3-0-0) 3
5 ST704 ST890 ST806 Advanced Concrete Technology (3-0-:0)3

ST807 Wind Resistant Design of Structures (3-0-0) 3

ST808 Mechanics of Composite Laminates (3-0-0) 3
6 Elective 1 Elective 3 ST809 Advanced Bridge Engineering (3-0-0) 3
ST810 Anaysis& Design of Substructures (3-0-0) 3

ST811 Computer Aided Design in Structural

; ; Engineering (3-0-0) 3
Elective 2 Elective 4
! ve ve ST812 Selected Topicsin Structural Engineering (3-0-0) 3

ST813 Repair and Rehabilitation of Structures  (3-0-0) 3

ST814 Prefabricated Structures (3-0-0) 3
. . ) ST 815 Fracture Mechanics of Concrete (3-0-0)3
Credit Requirements: MA704 Numerical Analysis (3-00)3
Categor Minimum Creditsto be Ear ned .
Programmsg Co?/e (Po 27 I\S/ITaér;%atory Learsgrlr?g Courses (ML C) 2
- inar
Elective Courses (Ele) 09 ST891/ST897 Practical Training/Minor Project 2
E" ;Sriio(?’/l tg”'ng 04 (to be completed during vacation between 2 & 3 sem.)
Major Project (MP) 20 Major Project (MP)
Total 60 ST898  Major Project (3@ sem.) 6

ST899 Major Project (4™ sem.) 14
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

M .Tech. in Transportation Engineering (TS)

Suggested Plan of Study:

Programme Core (Pc)
Semester TS701 Pavement Design (3-0-0) 3
g. 1 11 v TS702 Urban Transport Planning (3-1-0) 4
No. TS703 Transportation Engineering Lab (0-0-6) 4
TS704 Traffic Flow Theory (3-0-0)03
1 TS701 TS704 TS891/ | TS899 TS705 Transportation Design Studio (0-0-6) 4
TS897 MAT705 Operations Research (3-0-003
MAT708 Statistical Methods (3-0-0) 3
2 TS702 TS705 TS898
Elective (Ele) Courses
TS800 Pavement Evaluation (3-0-0) 3
3 TS703 TS890 TS801 Advanced Modeling Techniquesin
Transportation Engineering (3-0-0) 3
TS803  Soil mechanics for Highway Engineers (3-0-0) 3
4 MA708 MA705 TS804 Highway & Airport Geometric Design (3-0-0) 3
TS805 Urban Mass Transport Systems (3-0-0) 3
TS806 Traffic Engineering & Management  (3-0-0) 3
5 Elective1 | Elective3 TS807  Air Transport Planning & Design (3-0-0)3
TS808 Highway Construction, Planning &
Economics (3-0-0) 3
6 Elective 2 Elective 4 TS809 Pavement Management Systems (3-0-0) 3
TS810 Rural Roads (3-0-0) 3
TS811 Road Construction Planning &
Management (3-0-0) 3
Credit Requirements: TS812 Road Safety & Traffic Management  (3-0-0) 3
TS813 Pavement Materias (3-0-0) 3
Category Minimum Creditsto be Earned TS814  Selected Topicsin Transportation
Programme Core (Pc) 24 Engineering (3-0-0)3
Elective Courses (Ele) 12 TS815  Pavement Construction & Quality (3-0-0)3
Mandatory Learning 04 Control _ ,
Courses (MLC) TS816 Traffic Simulation And Modeling  (3-0-0)3
Major Project (MP) 20 TS817 Public Transportation (3-0-0)3
Total 60 TS818 Characterization and Modeling of  (3-0-0)3
Asphalt Mixtures
TS 819 Infrastructure Devel opment (3-0-0)3

— Programmes, Planning and Appraisal
GT705 Ground Improvement Techniques (3-0-0) 3
CVv801 Environmental Impact Assessment (3-0-0) 3

GT 700 Basic Geomechanics (3-1-0)4
GT703 Earth & Earth Retaining structures (3-0-0)3
ST809 Advanced Bridge Engineering (3-0-0)3
Mandatory Learning Courses (MLC)

TS890  Seminar 2
TS891/TS897 Practical Training/Minor Project 2

(to be completed during vacation between 2nd & 3rd sem.)

Major Project (MP)
TS898 Major Project (3rd sem.) 6
TS899 Mgjor Project (4M sem.) 14
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

M .Tech.in Construction Technology and M anagement (CM)

Suggested Plan of Study:

Semester
Sl
No. I 11 \Y
CM 891/ | CM899
1 CM700 CM 704 CM897
2 CM701 CM 705 cM838
3 cM702 | CM 706
4 CM703 CM707
5 CM708 CM890
6 Elective 1 Elective 3
7 Elective 2 Elective 4
Credit Requirements:
Category Minimum Creditsto be Earned
Programme Core (Pc) 24
Elective Courses (Ele) 12
Mandatory Learning 04
Courses (MLC)
Major Project (MP) 20
Total 60
Programme Cor e (Pc)
CM700 Construction Planning & Control (3-0-0) 3
CM701 Construction Economics & Accounting (3-0-0) 3
CM702 Contracts & Specifications (3-0-0)3
CM703 Construction MaterialsLab (0-0-3) 2

CM704 Congtruction Methods & Equipment  (3-0-0) 3
CM705 Construction Quality & Safety

Management (3-0-0) 3
CM706 Organizational Behaviour (3-0-0) 3
CM707 Construction Software Lab (0-0-3) 2

CM708 Construction Personnel Management  (2-0-0) 2

Suggested Elective (Ele) Courses

CM800 Repair & Restoration of Structures  (3-0-0) 3
CM801 Operation Research & Decision Theory (3-0-0) 3
CM802 Maintenance & Rehabilitation of

NITK-Course Sructure (PG&R) 2017

Structures (3-0-0) 3
CM803 Structura Systems & Design (3-0-0) 3
CM804 Valuation techniquesin Engineering  (3-0-0) 3
CM805 Contract Laws & Regulations (3-0-0) 3
CM806 Quality Control & Assurance (3-0-0) 3

CM807 Management Information Systems (3-0-0) 3
CM808 Functional Efficiency of Buildings (3-0-0) 3

CM809 Supervision of Field Operations (3-0-0) 3
CM810 Computer Aided Design in Civil Engineering
(3-0-0)3
CM811 Selected Topicsin Construction Technology
And Management (3-0-0) 3
CM812 Excavation Technology for Construction projects
(3-0-003
CM813 Globa Business Management (2-0-0) 2

CM814 Sustainability in Built Environment (3-0-0) 3

CV801 Environmental Impact Assessment (3-0-0) 3
EN702 Physico-Chemical Process for Water &

Waste Water Treatment (3-0-0) 3
EN803 Air Quality Management (3-0-03
EN805 Solid & Hazardous Waste Management (3-0-0) 3
GT705 Ground Improvement Techniques (3-0-0) 3
GT808 Soil Reinforcement & geosynthetics  (2-0-0) 3

ST801 Earthquake Engineering (3-0-0) 3
ST806 Advanced Concrete Technology (3-0-0) 3
TS702 Urban Transport Planning (3-0-0) 3
TS815 Pavement Construction & Quality

Control (3-0-0) 3
WR803 Integrated River Basin Development  (3-0-0) 3
MS705 Port Planning and Devel opment (3-1-0) 4
MS802 Offshore Engineering (3-0-0) 3
MS806 Construction Planning & Operational

Management of Marine Projects (3-0-0) 3
MS817 Dredging in Ports (3-0-0) 3
RT700 Rock Excavation Technology (4-0-0) 4
RT805 Tunnelling Engineering (3-0-0) 3

PS702  Power Systems Modeling and Analysis (4-0-0) 4
PS750 Computer Control of Power Systems (4-0-0) 4

PS853  Renewable Energy Systems (3-0-0) 3
TH819 Design of Air-conditioning Systems ~ (3-0-0) 3
MF804 Material Joining Processes (3-0-0) 3
MF812 Non-destructive Testing (3-0-0) 3
PM803 Advanced Welding Technology (3-0-0) 3

Apart from above, students may choose any 700/800 level

courses as electives relevant to their degree with the consent of

the faculty advisor, course Instructor and DPGC.

Mandatory Learning Courses (MLC)

CM890 Seminar 2
CM 891/CM897 Practical Training/ Minor Project 2
(to be completed during vacation between 2 & 3 sem)

Major Project (MP)

CM898 Major Project (39 sem.) 6
CM899 Major Project (4™ sem.) 14
Page1lof 1



NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

M.Tech. in Rock Excavation Technology & M anagement (RT)

Suggested Plan of Study:

Semester
,\? 0'_ I 111 A%
1 MA701 RT704 RR-I';'88%:;/ RT899
2 RT700 RT705 RT898
3 RT701 RT706
4 RT702 RT890
5 RT703 Elective 3
6 Elective 1 Elective 4
7 Elective 2

Credit Requirements:

Minimum Creditsto be

Category Earned
Programme Core (Pc) 24
Elective Courses (Ele) 12
Mandatory Learning Courses 04
(MLC)

Major Project (MP) 20
Total 60

Programme Core (Pc)
MA701 Applied Statistics & Numerical

Analysis (3-0-003
RT700 Rock Excavation Technology (4-0-0) 4
RT701 Rock Mechanics (3-0-0)3
RT702 Rock Mechanics Lab (0-0-3) 2
RT703 Design of Rock Structures (3-0-0) 3
RT704 Numerical Stress Anaysis of

Excavations (3-0-0)3
RT705 Project Management (3-0-0)3
RT706 Environmental Management in (3-0-0) 3

Rock Excavation Projects
Elective (Ele) Courses
RT800 Rock Slope Engineering (3-0-0) 3
RT801 Rock Fragmentation Engineering (3-0-0) 3
RT802 Rock Reinforcement Engineering (3-0-0)3
RT 803 Rock Mechanics Instrumentation (3-0-0)3

RT 804 Underground space Technology (3-0-0)3
RT805 Tunneling Engineering (3-0-0)3
RT806 Reliability Engineering (3-0-0)3
RT807 Safety Engineering (3-0-0) 3
RT808 Industrial Engineering (3-0-0) 3
RT809 Structural geology & Discontinuities

Andysis (3-0-0) 3
RS702 Introduction to Geo-informatics Systems (3-0-0)3
CV800 Environmental Geo-technology (3-0-0) 3
Mandatory Learning Courses (MLC)
RT890 Seminar 2
RT891/RT897 Practica Training/Minor Project 2 (tobe

completed during vacation between 2nd & 39 sem)

Major Project (MP)

NITK-Course Sructure (PG&R) 2017

RT898 Magjor Project (3rd sem.) 6
RT899 Mgjor Project (4th sem.) 14
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M.Tech in Computer Science & Engineering (CS)

NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

Suqggested Plan of Study:

Sl. Semester

No. | 1 1 W,
1 CS/00 | CS/702 | CS891 | CS899
2 CS/01 | CS/03 | CS898
3 Elective | Elective
4 Elective | Elective
5 MA714 | Elective
6 CS704 | CS890

Credit Reguirements:

Elective Cour ses

Category Minimum Credits
to be Earned
Programme Core (Pc) 21
Elective Courses (Ele) 15
Mandatory Learning 04
Courses (MLC)
Major Project (MP) 20
Total 60
Programme Cor e (Pc)
CS700  Algorithms and Complexity (3-0-2) 4
CS701  High Performance (3-0-2) 4
Computing
CS702  Database Engineering (3-0-2) 4
CS703  Network Engineering (3-0-2) 4
CS704  Mini Project 2
MA714 Mathematica Foundations (3-0-0) 3

of Computer Science

CS800 Software Project Management

CS3801 Software Quality Assurance

CS802 Software Architecture

CS803 Software Testing

CS810 Datawarehousing & Data
Mining

Cs811 Information Retrieval

Cs812 Distributed Database Systems

CS813 Topicsin Data Management

CS820 Mobile Computing

Cs821 Wireless Networks

CS822 Topicsin Computer Networks

Cs823 Network Management

CS830 Applied Algorithms

Cs831 Optimization Algorithms

Cs832 Distributed Algorithms

Cs833 Topicsin Algorithm Design

CS834 Network Optimization

CS840 Compiler Optimization

CSs841 Distributed Operating Systems

CS842 Knowledge Based Computer
Systems

Cs843 Power Aware Computing

CS850 Web Engineering

Cs851 Service oriented Computing

CS852 Cloud Computing

CS853 Social Network Analysis

Open Group

CS860 Information Security

CS861  Elementary Number Theory

CS862  Cyber Law and Ethics

CS863  Security Policies

CS864  Advanced Image Processing

CS865  Topicsin Speech Processing

CS866  Interconnection Networks

CS867 Data Science

Mandatory Learning Courses (MLC)

CS890 Seminar

CS891 Practical Training
(to be completed during vacation
between 2" & 3'9sem)

Major Project (MP)
CS898  Major Project (39Sem)
CS899  Major Project (4" Sem)

(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3

(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0)3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3

(3-00) 3
(3-0-0) 3
(3-0-0) 3
(3-00) 3
(3-0-0) 3

(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0)3
(3-0-0)3
(3-0-0)3

Page 13 of 34
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

M .Tech in Computer Science & Engineering- | nformation Security (1S)

Suggested Plan of Study:

Elective Cour ses

1S800  Forma Methods (3-0-0) 3
S. Semester IS801  Secure Coding (3-0-0) 3
No. | 1 11 |V 1S802  Security Architecture: Design & (3-0-0) 3
Anaysis
1S803  Information Security Audit (3-0-0) 3
1 CS700 CS702 15891 15899 1S810  Security Administration (3-0-0)3
1S811  Security Threats & Vulnerability (3-0-0) 3
2 | 18701 1S703 1S898 IS812  Enterprise Security (3-0-0) 3
. . 1S813  Security in Computer System (3-0-0) 3
3 Elective Elective 1S820  Applied Cryptography (3-0-0) 3
1S821  Cryptographic Protocols (3-0-0) 3
4 | Elective | Elective 1S822  Advanced Cryptography (3-0-0) 3
1S823  Cryptanaysis (3-0-0) 3
5 MA714 Elective 1S830  Database Security (3-0-0)3
1S831  Biometric Security (3-0-0) 3
1S832  Web Application Security (3-0-0) 3
6 15704 15890 1S833  Multimedia Security (3-0-0) 3
1S840  Network Engineering (3-0-0) 3
1S841  Distributed Systems Security (3-0-0) 3
i i . 1S842  Internet Security (3-0-0) 3
Credit Requwements. 1S843  Mobile & Wireless Network Security (3-0-0) 3
1S850  Cyber Forensics (3-0-0) 3
ini i 1S851  Cloud Securit 3-0-0)3
Category Minimum Credits A Hackir{g Es-o-og 3
to be Earned 1853 Advanced Topicsin Security (3-00) 3
Programme Core (Pc) 21 IS860  High Performance Computing for (3-0-0)3
Elective Courses (El€) 15 Security
Mandatory Learning 04 Open Group
Courses (MLC) CS860  Information Security (3-0-0) 3
M @ or Proj ect (l\/l p) 20 CS861  Elementary Number Theory (3-0-0) 3
CS862  Cyber Law and Ethics (3-0-0) 3
Total 60 CS863  Security Policies (3-0-0) 3
CS864  Advanced Image Processing (3-0-0) 3
CS865  Topicsin Speech Processing (3-0-0)3
Programme Cor e (Pc) CS866  Interconnection Networks (3-0-0)3
CS700 Algorithms and Complexity (3-0-2) 4 CS867 Data Science (3-0-0)3
1S701 Number Theory & Cryptography (3-0-2) 4
Csr02 Database Engineering (3-0-2) 4 M andatory L ear ning Courses (ML C)
1S703 Network Security (3-0-2) 4 1S890  Seminar 2
1S704 Mini Project 2 IS891  Practical Training 2
MA714 Mathematical Foundations of (3-0-0) 3 (to be completed during vacation
Computer Science between 2 & 314 sem)

Major Project (MP)
1S898  Major Project (34 Sem) 6
1S899  Major Project (4™ Sem) 14
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

M. Tech. in Communication Engineering (CE)

Suggested Plan of Study; Program Core (Pc)
CE720 Digita Modulation & Spread
Spectrum Systems (3-1-0) 4
sl. No. Semester CE721 Mathematical Foundations for
' L 11 v Communication Engineering (3-1-0) 4
CE723 Light wave Communication (3-1-0) 4
2 CE721 CE724 CE724 Detection & Estimation Theory (3-1-0) 4
CE725 Advanced Digital Signal Processing (3-1-0) 4
Elective (Ele) Cour ses
CE722 CE725 : .
3 (At least 2 electives must be chosen from CE Electives)
. . CE820 Digita Signal Compression (3-0-0) 3
4 Elective 1 Elective 3 CE821 Error Control Coding (3-0-0) 3
. . CE822 Wireless Communications
5 Elective 2 Elective 4 & Networks (3-0-0) 3
CE823 Cryptography (3-0-0)3
6 CE897 CE890 CE824 Radar Signa Processing (3-0-0) 3
CE825 Optical Networks (3-0-0) 3
CE826 Image & Video processing (3-0-0) 3
CE827 Speech & Audio processing (3-0-0) 3
CE828 Multimedia Communications (3-0-0) 3
Credit Requirements: CE829 MIMO Communication Systems (3-0-0)3
CE830 Information Theory (3-0-0) 3
CE831 Computer Communication
Category Minimum Credits Networks (3-0-0) 3
to be Earned CE832 Advanced Antenna Theory (3-0-0) 3
Program Core (Pc) 24 CE833 Photonic Devices (3-0-0) 3
Elective Courses (El€) 12 CE834 Active RF Devices and Circuits (3-0-0)3
Mandatory Learning Courses (MLC) 04 ggggg i‘(’jf t (t;om%gtl nalg _ gggg 2
- . aptive Signal processing -0-
Mgjor Project (MP) 20 CE837 Time Frequency Anaysis (3-0-0) 3
Total 60 CE838 Topicsin Medical Imaging (3-0-0) 3
CE839 Advanced Optical Communication
Systems (3-0-0) 3

CE840 Advanced Communication Networks (3-0-0) 3
CE841 Internet of Things (3-0-0) 3
CE842 Algorithmsfor Parameter and

State Estimation (3-0-0) 3
CE843 Multi Target Tracking and Multi Sensor
Information Fusion (3-0-0) 3

CE844 Network Flow and its Optimization ~ (3-0-0) 3
CE845 Signal Processing Techniques for

Software Radios (3-0-0) 3
CE846 RF Transceiver System Design for

Wireless Communication (3-0-0) 3
CE847  Principles of Communication

Systems Simulation 3-0-0)3
VL832 Digital Signa Processing

Architectures (3-0-0) 3
VL834 Heterogeneous and Parallel

Programming (2-0-2)3
Mandatory Learning Courses (MLC)
CE890 Seminar
CE897 Minor Project 2
Major Project (MP)
CE898 Magjor Project - | 06
CE899 Major Project - 1 14
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NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

M. Tech.in VLS| Design (VL)

Program Core (Pc)

Suggested Plan of Study: VL720 Digital IC Design (3-0-2) 4
VL721 Anaog IC Design (3-1-0) 4
VL722 Advanced Computer Architecture (3-1-0) 4
Sl Semester VL723 Advanced Mixed Signal Design (3-1-0)4
No. | 1 I v VL724 VLS| Design Automation (3-1-04
VL720 VL723 VL898 VL899 VL725 Digital VLSI Testing & Testability (3-1-0) 4
Elective (Ele)Courses
2 V72l V74 (At least 2 electives must be chosen from VLS| Design
Electives)
3 virz2 VLTS VL820  Logic Synthesis Techniques (3-0-0) 3
. . VL821 Low Power VLS| Design (3-0-0) 3
4 Electivel | Elective3 VL822 Modeling and Simulation (3-0-0) 3
] ] VL823 Submicron Technology (3-0-0) 3
5 Elective 2 Elective 4 VL824 Advanced VLS| Design (3-0-0) 3
VL825 Hardware Software Co-design (3-0-0) 3
6 VL8%0 VL897 VL826 Sensor Technology and MEMS (3-0-0) 3
VL827 Embedded Systems (3-0-0) 3
VL828 VLS Technology (3-0-0) 3
VL829 Digital Design using FPGAs (2-0-2) 3
VL830 ActiveFilter Design (3-0-0) 3
Credit Requirements: VL831 R!: !nteg(ated Ci rcuitg (3-0-0) 3
VL832 Digita Signa Processing (3-0-0) 3
Architectures
Category Minimum Creditsto be VL833 Reconfigurable Computing (2-0-2) 3
Earned VL834 Heterogeneous and Paralel
Program Core (PC) 24 Programming _ (2-0-2)3
Elective Courses (Ele) 12 CE725 Advanped Dlgl tal Signa .Proc ng (3104
Mandatory Learning Courses (MLC) 04 CE836 Adaptive Signal processing (3-0-0) 3
Mgjor Project (MLC) 20 Mandatory L earning Courses (M LC)
Total 60 VL8990 Seminar
VL897 Minor Project 2
Major Project (MP)
VL898 Major Project - | 06
VL899 Magor Project - 11 14
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in Power and Energy Systems (PS)

M. Tech
Suqggested Plan of Study:
Semester
Sl
no | I 111 v
1 PS700 PS750 PS891/ PS899
PS897
PS751
2 PS701 PS898
3 PS702 Elective 3
4 PS703 Elective 4
5 Elective 1 Elective 5
6 Elective 2 PS890

Credit Requirements:

Category Minimum credits to be earned
Programme Core (Pc) 22
Elective Courses (Ele) 14
Mandatory Learning 04
Courses (MLC)
Major Project (MP) 20
Total 60

Programme Core (Pc)

PS700 Computer-Aided Protection of Power Systems
PS701 Power Electronics: Modeling and Design
PS702 Power System Modeling and Analysis

PS703 Power System Modeling and Analysis Lab
PS750 Computer Control of Energy Systems

PS751 Control Systems

Elective (Ele) Cour ses
PS800 Fuzzy-Neural Control

PS801 EMI Testing and Design for Compatibility
PS802 Energy Management
PS803 Microcontroller-Based System Design
PS804 Electric Power Quality
PS805 Discrete Fourier Transforms and Digital Filter Design
PS806 Sensor Technology and Instrumentation Design
PS807 Optimization Techniques
PS808 Finite Element Methods and Applications
PS809 DC-AC System Interaction
PS810 Power System Transients and Overvoltages
PS811 Distribution System Automation
PS812 Energy Management Lab
PS813 Electric Power Quality Lab
PS814 Discrete Fourier Transforms and Digital Filter Design Lab
PS815 Power Electronics Design Lab
PS816 Distribution Automation Lab
PS817 Power System Operation under Deregulations
PS818 Advanced Semiconductor Devices
PS820 Analysis Of Faulted Power Systems
PS850 FACTS and Custom Power Devices
PS851 High-Voltage Testing and Measurements
PS852 PV Power Systems
PS853 Renewable Energy Systems
PS854  Distributed Generation
PS855 Communication Networks for Power Systems
PS856 Application of Digital Signal Processing Techniquesto
Power Systems
PS857 Design of Embedded Controllers
PS858 Electric Drives
PS859 Computational Methods for Large Power System
PS860 Industrial Applications of HV and Fields
LabVIEW™ -based Data Acquisition and Instrumentation
PS861 Lab
PS862 Computer Control of Energy Systems Lab
PS863 Power System Signal Processing Lab
PS864 Embedded Controllers Design Lab
PS865 High-Voltage Testing Lab
Gaseous Insulation & Gas Insulated
PS866 System
|\/ﬁ>5867 _Power System Simulation Laboratory
gPS868 Switched Electric Network - Power Electronics Perspective
nPS869 Tensors

dPS870 Tensor Analysis of Networks

(3-0-0)3

Mandatory Learning Courses (MLC)

PS890 Seminar

PS891/ PS897 Practical Training / Minor Project

(to be completed during vacation between 2 & 39 sem.)
Major Project (MP)

PS898 Major Project (3¢ sem.)

PS899 Major Project (4" sem.)

(4-0-0) 4
(4-0-0) 4
(4-0-0) 4
(0-0-3) 2
(4-0-0) 4
(4-0-0) 4

(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-1-0) 4
(3-0-0)3
(3-0-0)3
(0-0-3) 2
(0-0-3) 2
(0-0-3) 2
(0-0-3) 2
(0-0-3) 2
(3-0-0)3
(3-0-0)3
(4-0-0)4
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(0-0-3) 2
(0-0-3) 2
(0-0-3) 2
(0-0-3) 2
(0-0-3) 2

(0-0-3) 2
(4-0-0) 4
(4-0-0) 4
(4-0-0) 4

NITK Course Sructure (PG&R) 2017
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M .Tech in Information Technology

Suggested Plan of Study:

g Semester Program Core (PC)
No. ¥ i v IT700 Advanced Algorithms (3-0-2) 4
1T701 Advanced Database Systems (3-0-2) 4
|T891/ 1T702 Advanced Web Technologies (3-0-2) 4
1 1T700 1T703 IT897 17899 1T703 Advanced Network Security (3-0-2)4
IT704 Multimedia Systems Devel opment (3-0-24
MA712 Optimization Techniques and
2 IT701 IT704 1T898 Random Processes (4-0-0) 4
Elective Courses (EL)
3 1T702 MA712 17800 Mobile Computing (3-0-0)3
1T801 Genetic Algorithms (3-0-0) 3
1T802 Artificial Intelligence (3-0-0) 3
4 Elective 1 Elective 3 1T803 Software Architecture (3-0-0) 3
1T804 Artificial Neural Networks (3-0-0) 3
1T805 Semantic Web Technologies (3-0-0) 3
5 Elective 2 Elective 4 1T806 Distributed Computing Systems (3-0-0) 3
17807 Perceptual Audio and Speech Processing (3-0-0) 3
17808 Enterprise Resource Planning & Systems (3-0-0) 3
6 17890 17809 Cyber Law & Intellectual Property Issues (3-0-0)3
1T810 DataMining (3-0-0) 3
1T811 E-Commerce (3-0-0) 3
17812 Web Services (3-0-0)3
Credit Requirements: 1T813 Virtual Redlity (3-0-003
1T814 Computer Vision (3-0-0)3
Category Mini rgdum Credits to be Hgig g‘;ue?nﬁ?]rpeg‘rj;’i‘gn gggg g
Earn
1T817 Information Retrieval (3-0-0)3
Elrggtrfg g(;)l:‘res(&spc(:l)EL) ig 1T818 Para[ lel Programming (3-0-0) 3
Mandalory Leaming o4 1T819 MpblIeAdhoc Networks (3-0-0) 3
Conrss (R’A Lo 17820 Wireless Sensor Networks (3-0-0) 3
- . 17821 Intelligent Information Systems (3-0-0) 3
Major Project (MP) 20 17822 Blind Signal and Image Processing (3-0-0) 3
Total 60 17823 Information Technology for Healthcare (3-0-0) 3
17824 Perceptual Image and Video Processing (3-0-0) 3
1T825 Advanced Computer Networks (3-0-0) 3
1T826 Topicsin Natural Language Processing (3-0-2) 4
17827 Topicsin Soft Computing (3-0-2) 4
17828 Designing Internet of Things (3-0-2) 4

Mandatory Learning Courses (MLC)
1T890 Professional Practice/ Seminar
IT891/1T897 Practica Training/ Minor Project
(To be completed during Vacation between 2™ & 3@ Sem.)

2
2

Major Project (MP)
IT898 Major Project | 6
IT899 Major Project Il 14

NITK Course Sructure (PG&R) 2017
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M.Tech. in Chemical Plant Design (PD)

Suggested Plan of Study: Programme Cor e (Pc)
CH700 Transport Phenomena (3-1-0) 4
Semester PD701 Process Equipment Design | (3-1-0) 4
Sl PD702 Process Dynamics & Control (3-1-0) 4
No. I I v PD703 Process Equipment Design Il (3-1-0)4
PD704 Process Modeling & Simulation (3-1-0) 4
1 CH700 PD703 PD891/ | PD899 PD705 Chemical Reactor Design (3-1-0)4
PD897 MA701 Applied Statistics & Numerical
Analysis (3-0-0) 3
2 PD701 PD704 PD898
Elective (Ele) Cour ses
CH800 Chemical Process Optimisation (3-0-0) 3
3 PD702 PD705 CH801 Biochemical Engineering and
Bioreactor Design (3-0-0) 3
CH802 Selected Separation Processes (3-0-0) 3
4 MA701 PD890 CH803 Computational Methods in Chemical
Engineering (3-0-0) 3
CH804 Advanced Chemica Engineering
5 | Electivel | Elective3 Thermodynamics (3-0-0)3
CH805 Risk & Safety Management in Process
Industries (3-0-0) 3
6 Elective 2 Elective 4 CH806 Process Energy Integration (3-0-0) 3
CH815 Cavitation and its Applicationsin
Chemical Engineering (2-1-0)3
CHB820 Mathematical Methodsin Chemical
Credit Requirements: Engineering (3-0-0)3
CH821 Multiphase Flow (3-0-0) 3
Category Minimum Credits to be Ear ned CH822 Computational Fluid Dynamics (CFD)  (3-1-0) 4
Programme Core (Pc) 27 Egggg :\/Itechz‘i:;aIPDeﬂ gn[;)f Eroc'gTSS Vessdls (3-0-0) 3
: ntegr. rocess Design Flow
ag‘;‘;&c’ﬁ;ﬁ%@ 82 Sheeting & Synthesis (3-0-0) 3
Courses MLC) PD809 Advancgd Erocess antrol . . (3-0-0) 3
Maior Project (MP) 0 PD810 Polymerisation Reaction Engineering (3-0-0) 3
PD811 Selected Topicsin Chemical Plant
Total 60 Design (3-0-0) 3
Mandatory Learning Courses (MLC)
PD890 Seminar 2
PD891/PD897 Practical Training/Minor Project 2

(to be completed during vacation between 2" & 3 sem,)

Major Project (MP)
PD898 Major Project (37 sem.) 6
PD899 Major Project (4™ sem.) 14

NITK-Course Sructure (PG&R) 2017 Page 19 of 34
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M .Tech. in Industrial Pollution Control (PC)

Suggested Plan of Study:

Semester
Sl.
No. I 11 1V
1 CH700 PC703 PC891/ | PC899
PC897
2 PC701 PC704 PC898
3 PC702 PC705
4 MA701 PC890
5 Elective 1 Elective 3
6 Elective 2 Elective 4
Credit Requirements:
Category Minimum Creditsto be Earned
Programme Core (Pc) 27
Elective Courses (Ele) 09
Mandatory Learning 04
Courses (MLC)
Major Project (MP) 20
Total 60

NITK-Course Sructure (PG&R) 2017

Programme Core (Pc)

CH700 Transport Phenomena (3-1-0) 4
PC701 Industrial & Domestic Waste Water

Treatment (3-1-0) 4
PC702  Solid Waste Management (3-1-0) 4
PC703 Air Pollution Control & Design of

Equipment (3-1-0) 4
PC704 Environmental Impact Assessment &

Management Plan (3-1-0) 4
PC705 Mathematical Modeling of

Environmental Systems (3-1-0) 4
MA701 Applied Statistics & Numerical

Analysis (3-0-0) 3
Elective (Ele) Courses
CH800 Chemical Process Optimisation (3-0-0) 3
CH801 Biochemical Engineering &

Bioreactor Design (3-0-0) 3
CHB802 Selected Separation Processes (3-0-0) 3
CH803 Computational Methods in Chemical

Engineering (3-0-0) 3
CH804 Advanced Chemica Engineering

Thermodynamics (3-0-0) 3
CH805 Risk & Safety Management in Process

Industries (3-0-0) 3
CH806 Process Energy Integration (3-0-0) 3
CH815 Cavitation and its Applicationsin

Chemical Engineering (2-1-0)3
CH820 Mathematical Methodsin Chemical

Engineering (3-0-0) 3
CH821 Multiphase flow (3-0-0)3
CH822 Computational Fluid Dynamics (CFD) (3-1-0) 4
PC807 Environmenta Law (3-0-0) 3
PC808 Waste Management using Eco

Technology (3-0-0) 3
PC809 Environmenta Biotechnology (3-0-0) 3
PC810 Industria Pollution Prevention (3-0-0) 3
PC811 Industrial Microbiology (3-0-0) 3
PC812 Selected topicsin Industrial Pollution

Control (3-0-003
Mandatory Learning Courses (MLC)
PC890 Seminar 2
PC891/PC897 Practical Training/Minor Project 2

(to be completed during vacation between 2" & 39 sem.)

Major Project (MP)

PC898 Major Project (3 sem.) 6
PC899 Major Project (4" sem.) 14
Page 20 of 34
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Suggested Plan of Study

M .Tech. in Industrial Biotechnology (I B)

Sl
No Semester
I I 11 1V
1 IB710 IB713 1B891/1B898 1B899
2 IB711 IB714 1B899
3 IB712 IB715
4 Elective 1 1B890
5 Elective2 | Elective3
6. - Elective 4

Credit Requirements::

Category Minimum Creditsto be Earned
Core Courses 24

Elective Courses 12

Mandatory Learning 04

Courses

Major Project 20

Total 60

Program Core (Pc)
IB710 Transport Phenomena

IB711 Enzyme Engineering and Technology

IB712 Fermentation Technology

IB713 Downstream Process Technology
IB714 Bioreactor Theory and Design
IB715 Environmenta Biotechnology

Elective (Ele) Courses

IB800 Instrumental Methods of
Analysis

1B801 Modeling, Simulation and
Introduction to Bioinformatics

IB802 Biosensors

IB803 Immobilization Technology

B804 Bioremediation Techniques

IB805 Animal Cell Biosystems and
Immunotechnology

IB806 Bioinformatics

1B807 Quality Control in Biotechnology

IB808 Industrial Wastes Treatment
and Management

1B809 Computer Aided Process Control

IB810 Total Quality Management
and |SO 9000

IB811 Protein Engineering

IB812 Genetic Engg. and Recombinant
DNA Technology

IB813 IPR in Biotechnology

IB814 Cell Signaling and Systems

(3-1-0)4
(3-1-0)4
(4-0-0)4
(3-1-0)4
(3-1-0)4
(4-0-0)4

(3-0-0)3

(3-1-0)4
(3-0-0)3
(3-0-0)3
(3-0-0)3

(3-0-0)3
(3-0-0)3
(3-0-0)3

(3-0-0)3
(3-0-0)3

(3-0-0)3
(3-0-0)3

(3-0-0)3
(3-0-0)3
(3-0-0)3

IB815 Molecular biology of bacterial and viral

infections (3-0-0)3
CHB807 Industrial and Environmental

Epidemiology (3-0-0)3
Mandatory Learning Courses (MLC)
IB890 Seminar 2
1B891/1B898 Practical Training / Minor Project 2

(tobe completed during vacation between 2 & 379 Sem.)

Major Project (MP)
IB898 Major Project (3" Sem.)
IB899 Major Project (4™ Sem.)

NITK-Course Sructure (PG&R) 2017
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M .Tech. in Thermal Engineering (TH)

Suggested Plan of Study: Programme Cor e (Pc)
TH700 Advanced Fluid Mechanics (3-0-0) 3
Semester TH701 Heat & Mass Transfer (3-0-0)3
Sl TH702 Refrigeration & Cryogenics (3-0-0) 3
No. I I v TH703 Combustion (3-0-0) 3
TH704 Therma Engg Lab (0-0-2) 1
1 TH700 TH705 TH89Y/ | TH899 TH705 Design of Renewable Energy Systems  (3-0-0) 3
TH897 TH706 Measurement in Thermal Systems (3-0-0) 3
TH707 Therma Computation Lab (0-0-3) 2
2 TH701 TH706 TH898
Elective (Ele) Cour ses
TH801 Industria Pollution Control (3-0-0) 3
3 TH702 TH707 TH802  Solar Energy (3-0-0) 3
TH803 Direct Energy Conversion (3-0-0) 3
TH804 Design of Therma System (3-0-0) 3
4 TH703 THS890 TH805 Rocket Technology (3-0-0) 3
TH806 Automobile Pollution & Control (3-0-0) 3
TH807 Applied Computational Methods
5 TH704 Elective 3 in Fluid Mechanics & Heat Transfer  (3-0-0) 3
TH808 Food preservation & Medical
Refrigeration (3-0-0) 3
6 Elective 1 Elective 4 TH809 Nuclear Engineering (3-0-0) 3
TH810 Vacuum Engineering (3-0-0) 3
TH811 Turbomachines (3-0-0) 3
7 Elective 2 Elective 5 TH812 Steam & Gas Turbines (3-0-0) 3

TH813 Applications of Microprocessors &

Computersin Thermal Engineering  (3-0-0) 3
TH814 Design of Heat Transfer Equipments  (2-1-0) 3

Credit Requirements: TH815 Heat Transfer in Two-phase Flow (3-0-0) 3

TH816 Advanced Thermodynamics (3-0-0) 3
— - TH817 Theory & Design of |.C. Engines (3-0-0) 3
Prograrifn‘?g;?’e 7 Minimum Creg'ism be Earned TH818 Thermofluids (3-00) 3
- TH819 Design of Air Conditioning Systems  (3-0-0) 3
Elective Courses (Ele) 15 TH820 Computational Fluid Dynamics (3-00) 3
Mandatory Learning 04 TH821  Cryogenics Technology (3-0-0) 3
Courses (MLC) TH822 GasDynamics (3-0-0) 3
Major Project (MP) 20 TH823 Materialsfor Nuclear Energy (3-0-0) 3
Total 60 TH824 Cogeneration & Energy Efficiency (3-0-0) 3
TH825 Fuel Technology (3-0-0) 3
TH826 Fusion Technology (3-0-0) 3
TH827 Automotive fuels and Fuel Systems (3-0-0)3
TH828 Bio-Fud in IC Engines (3-0-0) 3
TH829 Pyrolysisand Torrefaction of Bio Mass (3-0-0) 3
ME8xx Courses (3-0-0)3

Mandatory Learning Courses (MLC)
TH890 Seminar 2
TH891L/TH897 Practical Training/Minor Project 2

(to be completed during vacation between 2" & 39 sem.)

Major Project (MP)
TH898 Major Project (3 sem.) 6
TH899 Major Project (4™ sem.) 14
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M .Tech. in Manufacturing Engineering (MF)

Suggested Plan of Study:

Semester Programme Core (Pc)
gl MF700 Metal Removal Processes (3-0-0) 3
No. I 1 v MF701 Computer Integrated Manufacturing (3-0-0) 3
MF702 Product Design & Rapid Prototyping (3-0-0) 3
1 MFE700 MF705 MF891/ | MF899 MF703 Robotics: Mechanics Control and programming  (3-0-0) 3
MF897 MF704 Manufacturing SystemsLab | (0-0-3) 2
MF705 Metrology and Instrumentation (3-0-0) 3
2 ME701 MFE706 MF898 MF 706 Modern Machining Processes (3-0-0) 3
MF707 Manufacturing SystemsLab Il (0-0-2) 1
3 ME702 ME707 Elective (Ele) Cour ses

MES800 Finite Element Method (3-0-0) 3
MF801 Metal Casting Processes (3-0-0) 3
4 ME703 MFES90 MF802 Technology of Composite Materials (3-0-0)3
MF803 Theory of Material Forming Processes (3-0-003
MF804 Material Joining Processes (3-0-0) 3
5 MFE704 Elective 3 MF805 Industrial Drives (3-0-0) 3
MF806 Micro Electro Mechanical Systems (3-0-0) 3
MF807 Machine Tool Dynamics (3-0-0) 3
6 Elective 1 Elective 4 MF808 Processing of Plastics & Composites (3-0-0) 3
MF809 Concurrent Engineering (3-0-0) 3
MF810 Optimization Methods (3-0-0) 3
; ; MF811 Automatic Control Engineering (3-0-0) 3
7 | Hective2 | Eledtive5 MF812 Destructive/Non-destructive Testing (3-0-0) 3
MF814 Industrial Tribology (3-0-0) 3
MF815 Nanotechnology (3-0-0)3
MF816 Material Selection in Mechanical design (3-0-0) 3
MF817 Fracture Mechanics (3-0-0)3
MF818 Artificia Intelligence in Manufacturing (3-0-0) 3
ME8xx Courses (3-0-0) 3

Mandatory Learning Courses (MLC)
MF890 Seminar 2
MF891/MF897 Practical Training/Minor Project 2

Credit Requirements: (to be completed during vacation between 2™ & 379 sem.)
Category Minimum Creditsto be Earned Major Project (MP)

Programme Core (Pc) 21 MF898 Major Project (3 sem.) 6
Elective Courses (Ele) 15 MF899 Major Project (4™ sem) 14
Mandatory Learning 04
Courses (MLC)

Major Project (MP) 20
Total 60
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M .Tech. in Mechatronics Engineering (M C)

Suggested Plan of Study: Programme Cor e (Pc)
MA713 Mathematical Methodsfor Engineers  (3-1-0) 4
Semester MC700 Automated Manufacturing Systems  (3-0-0) 3
Sl MC701A Design and Manufacturing (3-0-0)3
No. I I v MC701B Analog & Digital Electronics (3-0-0) 3
MC702 Mechatronics Engineering (3-0-0) 3
1 MC700 MA713 MC891/ | MC899 MC703 Web Based Manufacturing Systems ~ (3-0-0) 3
MC897 MC704 ADE & Microcontroller Lab (0-0-3) 2
MC705A Fluid mechanics & Heat transfer (3-0-0)3
2 MC701 MC705 MC898 MC705B Electro Mechanics & Motion Control  (3-0-0) 3
MC706 Micro-Electro-Mechanica Systems
3 MC702 MC706 Design (3-0-:0)3
MC707 FMS& Simulation Lab (0-0-3) 2
4 MC703 MC707 Elective (Ele) Courses. _ _
MC800 Modeling & Simulation of Mechatronic
Systems (3-0-0) 3
5 MC704 MC890 MCB801 Smart Structures & Materias (3-0-0) 3
MC802 Power Drives (3-0-0) 3
MC803 Intelligent Systems (3-0-0) 3
6 Elective 1 Elective 3 MC804 Roboticlsystems . . (3-0-0) 3
MCB805 Mechanical & Electrica properties of
. . Materias (3-0-0) 3
! Elective2 Elective 4 MC806 Rapid Manufacturing Technology (3-0-0) 3
MC807 Nano Technology (3-0-0) 3
MC808 Finite Element Analysis (3-0-0) 3
: : . MCB809 Power Electronics (3-0-0) 3
Credit Requirements MC810 Digital Systems Design (3-0-0) 3
— - MC811 Digita Signal Processing (3-0-003
Prograrifrﬁggggrye 7o Minimum Creg'és to be Earned MC812 Special Machines & Drives (3-0-0) 3
- MCB813 Electro Magnetic Compatibility (3-0-0) 3
Elective Courses (Ele) 10 MC814 Electro Magnetic Theory (3-00) 3
Mandatory Learning 04 MC815 Electronic Measurement and
Courses (MLC) | nstrumentation (3-0-0)3
Major Project (MP) 20 MC816 Microprocessors (3-0-0)3
Total 60 MC817 Embedded System Design (3-0-0) 3
MA 702 Design & Analysis of Experiments (3-0-0)3
ME8xx  Courses (3-0-0)3

Mandatory Learning Courses (MLC)

MC890 Seminar 2
MC891/MC897 Practical Training/Minor Project 2
(to be completed during vacation between 2" & 39 sem.)

Major Project (MP)
MC898 Major Project (3¢ sem.) 6
MCB899 Major Project (4™ sem.) 14
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M. Tech. in Design & Precision Engineering (DP)

Suqgested Plan of Study

Semester
,\? c;. I 111 AV
1 DP701 MA713 DP891
2 DP 702 DP705
3 DP703 DP706
DP898 | DP899
4 DP704 DP830
5 Elective 1 Elective 3
6 Elective 2 Elective 4
7 Elective 5

Credit Requirements

Minimum Creditsto be
Category Earned

Programme Core 21
Elective Courses 15
Mandatory Learning 04
Courses
Major Project 20

Total 60

Programme Core (Pc)
DP 701 Design Engineering (4-0-0) 4
DP 702 Mechanical Behavior of Engineering Materials
(4-0-0) 4
DP 703 Principles of Precison Engineering  (3-0-0) 3
DP 704 Design Engg Lab (0-0-2) 1
DP 705 Design Principles of Precision Systems (4-0-0) 4
DP 706 Precision Engg. Lab (0-0-2) 1

MA713 Mathematical methods For Engineers  (3-1-0)4

Elective Courses (Ele) (3-0-0) 3
DP 800 Synthesis and Analysis of Mechanisms (3-0-0)3
DP 801 Design of Mechatronics Systems (3-0-0)3

DP 802 Industria Tribology (3-0-0)3
DP 803 Optimization Methods in Engineering
Design (3-0-0)3
DP 804 Experimental Stress Analysis (3-0-0)3
DP 805 Micro Electro Mechanical Systems (3-0-0)3
DP 806 Design of Fluid Power Systems (3-0-0)3
DP 807 Product Development & Rapid Prototyping
(3-0-0)3
DP 808 Micromachining (3-0-0)3
DP 809 Materials Selection in Mechanical Design
(3-0-0)3
DP 810 Applied Elasticity (3-0-0)3

DP 811 Vibration Analysisand Diagnostics ~ (3-0-0)3
DP 812 Composites. Mechanics & Processing (3-0-0)3

DP 813 Theory of Metal Forming (3-0-0)3
DP 814 Modern Control Engineering (3-0-0)3
DP 815 Fracture Mechanics (3-0-0)3
MA 702 Design and Analysis of Experiments  (3-0-0)3
ME8xx Courses (3-0-0)3

Mandatory L earning Courses(ML C)
DP 890 Seminar 2

DP 891 Practical Training/Minor Project/Internship 2

Major Project (MP) q
DP 898 Major Project (3r Sem) 6
DP 899 Major Project (4 Sem) 14

NITK- Course Sructure (PG&R) 2017
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M. Tech.in Materials Engineering (ML)

Suggested Plan of Study;

Sl. Semester
No. T m v Programme Cor e (Pc)
ML700 Advanced Physical Metallurgy (3-1-0) 4
ML701 Materials Characterisation (3-1-0) 4
1 ML700 ML705 ML891/ ML899 ML702 Plastics Engineering (3-0-0) 3
ML 897 ML703 Mechanical Behaviour & Design of
Materials (3-1-0) 4
2 ML7o01 ML80 ML 898 ML704 Materials Engineering Lab (0-0-4) 2
ML705 Ceramics Engineering (3-1-0) 4
3 ML702 Elective 1 MA 702 Design & Analysis of Experiments (3-0-0) 3
Elective (Ele) Cour ses
4 ML703 | Elective2 ML800 Steels & Their Heat Treatment (3-0-0)3
ML801 Composite Materials (3-0-0) 3
_ ML802 Electronic Properties of Materials (3-0-0) 3
5 | ML704 | Elective3 ML803 Non-destructive Testing (3-0-0) 3
ML804 High Temperature Materials (3-0-0) 3
. ML805 Fracture Mechanics (3-0-0)3
6 | MAT02 | Hlectived ML806 Surface Engineering (3-0-0) 3
ML807 Science and Technology of
Nanomaterials (3-0-0) 3
ML 808 Non-Equilibrium Materials and (3-0-0) 3
Processing
Credit Requirements ML809 Advanced Polymeric (3-0-0) 3

Materials and Technology
PM803 Advanced Welding Technology  (3-0-0) 3

Minimum Creditsto be PM804 Corrosion Engineering (3-0-0)3
Category Earned
Core Courses 24
Elective Courses 12
Mandatory 04 Mandatory L earning Courses
Learning Courses )
Major Project (MP) 20 ML 890 Seminar _ . , , 2
Total 60 ML891/ML897 Practical Training/Minor Project
(to be completed during vacation between 2 & 31
Sem.)
Major Project(MP)
ML898 Major Project (3@ Sem.) 6
ML899 Major Project (4" Sem.) 14
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M. Tech. in Process M etallurqy (PM)

Suggested Plan of Study:

Sl. Semester
No. I T mm Vv Programme Core(Pc) _
PM700 Advancesin lron Making (3-1-0) 4
PM701 Advanced Metallurgical
1 PM700 PM705 PM891/ PM899 Thermodynamics (3-1-004
PM897 PM702 Momentum and Thermal Transport
Phenomena (3-1-0) 4
2 PM701 PM890 PM 898 PM703 Experimental Techniques (3-0-0) 3
PM704 Process Metallurgy Lab (0-0-3) 2
PM705 Theory of Metallurgical Processes (3-1-0) 4
3 PM702 | Electivel MA702 Design & Analysisof Experiments (3-0-0) 3
4 PM703 | Elective?2 Elective (Ele) Courses
PM800 Advancesin Steel Making (3-0-0) 3
PM801 Mechanical Processing of Steel (3-0-0) 3
5 PM704 | Elective3 PM802 Advanced Foundry Technology  (3-0-0) 3
PM803 Advanced Welding Technology  (3-0-0) 3
PM804 Corrosion Engineering (3-0-0) 3
6 MA702 | Elective 4 ML800 Steels& Their Heat Treatment (3-0-0)3
ML805 Fracture Mechanics (3-0-0) 3
PM806 Non Ferrous Extractive Metallurgy (3-0-0) 3
PM807 Advance Mineral Processing (3-0-0)3
Mandatory L earning Courses(MLC)
Credit Requirements: PM890 Seminar 2

PM891/PM897 Practical Training /Minor Project 2
(to be completed during vacation between 2" & 3 sem)

Minimum Creditsto be
Category Earned Major Projct(MP)

Programme Core (Pc) 24 PM898 Major Project (3 sem) 6
Elective Courses (El€e) 12 PM 899 Magjor Project (4™ sem) 14
Mandatory Learning 04
Courses (MLC)
Mzajor Project (MP) 20

Total 60
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I\S||o.. I [ i v
1 NT700 | Elective—1 NT898 | NT899
2 NT701 | Elective—2 NT897
3 NT702 | Elective—3
4 NT703 | Elective—4
5 ML701 NT749
6 NT748 NT890

Credit Requirements:

Category Minimum Creditsto
be ear ned

Programme Core (Pc) 24
Elective Course (Ele) 12
Mandatory L earning 04
Courses (MLC)
Major Project (MP) 20

Total 60

Programme (Pc)

NT700
NT701
NT702
NT703
ML701

NT748
NT749

Introduction to Nanoscience &
Nanotechnology

Quantum Theory of Nanoscale
Materias

Synthesis Techniques for
Nanomaterials
Thermodynamics of Solids
Materials Characterization

(3-1-0) 4
(3-1-0) 4
(3-1-0) 4

(3-1-0) 4
(3-1-0) 4

Nanomaterials Synthesis Laboratory  (0-0-3) 2

M aterials Characterization
Laboratory

Elective Course (Ele)

NT750
NT751
NT752
NT753
NT754
NT755
NT756
NT757
NT758

NT759

NT760
NT761
NT762
NT763
NT764

Nanophotonics
Nanoelectronics
Surface Phenomena

(0-0-3) 2

(3-0-0) 3
(3-0-0) 3
(3-0-0) 3

Carbon Nano Structures & Applications (3-0-0) 3

Nano Biotechnology
Polymer Nanotechnology
Nano Composites

Chemistry of Nanomaterials
Advanced Characterization
Techniques

Microstructure & Mechanica
Properties of Nano-structures

(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3

(3-0-0) 3

(3-0-0) 3

Nanomaterials for Energy Conversion (3-0-0) 3
Integrated Microelectronic Devices  (3-0-0) 3
MEMS/NEMS Devices and Systems  (3-0-0) 3

Nanotribology

Computational Material Science

Mandatory L earning Course (MLC)

NT890

NT897 : Minor Project (to be completed

: Seminar

(3-0-0) 3
(3-0-0) 3

NN

During the vacation between 2 & 39 sem

Major Project (MP)

NT898
NT899

: Magjor Project (3 Sem.)
: Major Project (4" Sem.)

NITK- Course Sructure (PG&R) 2017

Page 28 of 34



NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

M.Tech. in Computational M athematics (CMA)

Suggested Plan of Study:
Sl

. Semester
No. | I I v

CMAB891/

1 CMA701 CMAT705 CMA897 CMAB899

2 CMAT702 CMAT706 CMAB890

3 CMA703 CMAT707 CMAB898

4 CMAT704 Elective—2

5 Elective— 1 Elective— 3

6 | - Elective—4

Credit Requirements:

Category Minimum
Creditsto
be earned

Programme Core (PC) 24

Elective Courses (Ele) 12

Mandatory Learning Course (MLC) 04

Major Project (MP) 20

Total 60

Programme Cor e (Pc):

CMA701
CMA702
CMA703
CMA704

CMA705
CMA706
CMA707

Data Structures and Algorithms
Computational Combinatorics
Computational Linear Algebra
Computer Organization and Operating
Systems

Theory of Computation

Stochastic Analysis and Applications
Numerical Algorithmsand Analysis

Elective (Ele) Cour ses:

CMAS801
CMAB802
CMAB803
CMA804
CMAB805
CMAB806
CMAS807
CMAB808
CMAB809
CMAS810
CMAS811
CMAB812
CMAS813
CMAS814
CMAB815
CMAB816
CMA817
CMAB818
CMAB819
CMA820
CMAB821
CMA822
CMA823
CMA824

CMA825
CMA826
CMA827
CMA828
CMA829
CMAS830
CMAS831
CMA832
CMAS833
CMA834
CMAS835

Computer Networks

Machine Learning

Software Engineering

Computer Graphics

Image Processing

Algorithmic Combinatorics
Cryptology

Selected Topicsin Graph Theory
Distributed Computing Systems

Soft Computing

Combinatorial Optimization

System Modelling and Simulation
Database Systems

Linux and Network Programming
Internet Technology and Applications
General Systems Theory

Web Technology

Selected Topicsin Computer Algorithms
Number Theory and Cryptography
Mobile Computing

Mathematical Modeling

Finite Element Methods

Nonlinear Programming

Selected Topicsin Network Flow
Modeling and Analysis

Collective Decision Making Process
Computational Fluid Dynamics
Design and Analysis of Experiments
Reliability Theory and Applications
Computational Number Theory
Pattern Recognition

Statistical Techniquesin Data Mining
Mathematical Finance

Games Theory

Fuzzy Sets and Fuzzy Logic
Computational Graph Theory

Mandatory L earning Courses (MLC)

CMAB890

Seminar

CMAB89Y  Practical Training/

CMAB897

Minor Project

(3-0-2)4
(3-0-0)3
(3-0-0)3
(3-0-2)4

(3-0-0)3
(3-0-0)3
(3-0-2)4

(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3

(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3
(3-0-0)3

(to be completed during vacation between 2™ & 3" Semester)

Major Project (MP)

CMAB898
CMA899

Major Project (3¢ Sem)
Major Project (4™ Sem)

NITK-Course Sructure (PG&R) 2017
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M aster of Computer Applications (M CA)

Suggested Plan of Study

Semester

gl

No. I I Il v \% VI
1 | MCA601 | MCA6B02 | MCA611 | MCA712 | Elective5 MCAB899
2 | MCA603 | MCA704 | MCA614 | MCA721 | Elective6
3 | MCA604 | MCA605 | MCA711 | Elective3 | Elective7
4 HU703 MCAG606 | Electivel | Elective4 | Elective 8
5 | MCAG607 HU612 Elective2 | MCA714 | MCA725
6 | MCA608 | MCA701 | MCA617 | MCA723
7 MCAG690 | MCA713 | MCA790

Credit Requirements:

Category Minimum Creditsto be Earned mgﬁgg% gggugaﬁﬂléggi ggg; g
Programme Core (Pc) 72 MCA803 Management Information Systems ~ (3-0-0) 3
Elective Courses (El€) 24 MCA804 Operations Research (3-0-0) 3
Mandatory Learning 04 MCAB805 Optimization Techniques & Statistical
Courses (MLC) Methods (3-0-0)3
Major Project (MP) 20 MCA806 Artificia Intelligence (3-0-0)3

Total 120 MCAS807 Artificial Neural Networks (3-0-0)3

MCA808 Computer Simulation & Modeling  (3-0-0) 3
Programme Cor e (Pc) MCAB809 Genetic Algorithms (3-0-0) 3
MCAB01 Computer Organization Architecture  (4-0-0) 4 MCAB810 Knowledge Management (3-0-0)3
MCAG602 Computational Mathematics (4-0-0)4 MCA811 Natural Language Processing (3-0-0) 3
MCAGB03 Discrete Mathematical Structures (4-0-0) 4 MCA812 Network Optimisation (3-0-003
MCA604 Programming Concepts (4-0-0) 4 MCAB813 Object Oriented Analysis& Design  (3-0-0) 3
MCAG605 Data Structures & Algorithms (4-0-0) 4 MCA814 Performance Modeling (3-0-0) 3
MCAG606 Data Structuresand agorithmsLab  (0-0-3) 2 MCA815 Stochastic & Queuing Systems (3-0-003
MCAB07 Computer Architecture Lab (0-0-3) 2 MCA816 Unix & Network Programming (3-0-0) 3
MCAG08 Programming Lab (0-0-3) 2 MCA817 Advanced Client Server Computing ~ (3-0-0) 3
MCAG611 Computer Oriented Statistical Methods (4-0-0) 4 MCAB818 Adv Database Management Systems (3-0-0) 3
MCAG614 Operating Systems (4-0-0) 4 MCA819 Advanced Operating Systems (3-0-0)3
MCAG17 Operating Systems Lab (0-0-3) 2 MCAS820 Cryptography & Network Security ~ (3-0-0) 3
MCA701 Database Management Systems (4-0-0)4 MCA821 DataMining & Warehousing (3-0-0) 3
MCA711 Software Engineering (4-0-0) 4 MCA822 Digital Image Processing (3-0-0)3
MCA712 Computer Graphics (4-0-0) 4 MCA823 Distributed Computing System (3-0-0) 3
MCA713 Software Engineering Lab (0-0-3) 2 MCA824 Information & Coding Theory (3-0-0)3
MCA714 Computer Graphics Lab (0-0-3) 2 MCA825 Parallel Processing (3-0-0)3
MCA721 Computer Networks (4-0-0)4 MCAB826 Pattern Recognition & Scene Analysis (3-0-0) 3
MCA723 Computer Networks Lab (0-0-3) 2 MCAS827 Web Design (3-0-003
MCAT725 Computer Applications Lab (0-0-6) 4 MCA828 Compiler Design (3-0-003
HU612 Managerial Economics (4-0-0) 4 MCAB830 Object oriented programming with JAVA(3-0-0)3
HU703  Accounting & Financial Management (4-0-0) 4 SY828  Information Storage and Management (3-0-0) 3
MCA704 Database Management systemsLab  (0-0-3)2 SY829  Collective Decision Making Processes  (3-0-0) 3
Elective (Ele) Courses
MCAG13 Microprocessors (3-0-:0)3 M andatory L earning Courses (MLC)
MCAG615 Theory of Computation (3-0-0)3 MCAG690 Seminar 1 2
MCAG616 Microprocessor Lab (0-0-3) 2 MCA790 Seminar 2 2
MCA702 Object Oriented Programming (3-0-0) 3
MCA705 Object Oriented Programming Lab (0-0-3) 2 Major Project (MP)
MCA722 Internet Technology & Applications  (3-0-0) 3 MCAB899 Mgjor Project 20
MCA724 Internet Technology & Applications
Lab (0-0-3) 2
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M.Sc. in Chemistry

Suggested plan of Study

Credit Requir ements

Sl Semester

No I 1 11 v

1 CYy701 | CY751 CY801 CY893

2 CY702 | CY752 CY 802 CY898

3 CY703 | CY753 CY803 Elective 3

4 CY704 | CY754 CY804 Elective 4

5 CY705 | CY755 CY 805 Elective 5

6 CY706 | CY756 CY892

7 CY707 | CY757 | Electivel

8 CY891 | Elective2
Program Core (Pc) Courses 63
CY 701 Analytical Chemistry | (3-1-0) 4
CY 702 Inorganic Chemistry | (3-1-0) 4
CY 703 Organic Chemistry | (3-1-0) 4
CY 704 Physical Chemistry | (3-1-0) 4
CY 705 Spectroscopy (3-1-0) 4
CY 706 Inorganic Chemistry Practical | (0-0-6) 3
CY 707 Organic Chemistry Practical | (0-0-6) 3
CY 751 Analytical Chemistry 11 (3-0-0) 3
CY 752 Inorganic Chemistry Il (3-1-0) 4
CY 753 Organic Chemistry 11 (3-1-0) 4
CY 754 Physical Chemistry Il (3-1-0) 4
CY 755 Spectroscopy-Applicationsin

Chemistry (3-1-0) 4

CY 756 Inorganic Chemistry Practical |1 (0-0-9) 2
CY 757 Physical Chemistry Practical | (0-0-9) 2
CY 801 Inorganic Chemistry I11 (3-0-0) 3
CY 802 Organic Chemistry 111 (3-0-0) 3
CY 803 Physical Chemistry 111 (3-0-0) 3
CY 804 Organic Chemistry Practical Il (0-0-9) 2
CY 805 Physical Chemistry Practical |1 (0-0-6) 3

NITK-Course Sructure (PG&R) 2017

Category Minimum creditsto
be earned
Program Core (Pc) 63
Elective Courses (Ele) 15
Major project (MP) 9
Mandatory learning courses 03
(MLC)
Total 90
Elective (Ele) Courses 15
CY 860 Environmental Chemistry (3-0-0) 3
CY 861 Organometallic Chemistry (3-0-0) 3
CY 862 Bio-Inorganic Chemistry (3-0-0) 3
CY 863 Novel Inorganic Compounds (3-0-0) 3
CY 864 Chemistry of Nano-materials (3-0-0) 3
CY 865 Chemistry of Macro Molecules (3-0-0) 3
CY 866 Chemistry of Natural Products (3-0-0) 3
CY 867 Medicinal Chemistry (3-0-0) 3
CY 868 Synthetic methodsin Organic
Chemistry 3-0-0) 3
CY 869 Molecular Modeling & Drug design (3-0-0) 3
CY 870 Surface Chemistry (3-0-0) 3
CY 871 Chemical & Electrochemical
Energy Systems (3-0-0) 3
CY 872 Bio-Physical & Photo Chemistry  (3-0-0) 3
CY 873 Nuclear & Radiation Chemistry (3-0-0) 3
CY 874 Solid State Chemistry (3-0-0) 3
CY 875 Corrosion Science (3-0-0) 3
CY 876 Advanced Organic Synthesis (3-0-0) 3
CY 877 Biochemistry (3-0-0) 3
CY 878 Supra-molecular Chemistry (3-0-0) 3
CY 879 Green Chemistry (3-0-0) 3
CY 880 Computational Chemistry (3-0-0) 3
CY 881 Applied Organic Chemistry (3-0-0) 3
CY 882 Polymer Chemistry & Catalysis (3-0-0) 3
CY 898 Major Project (MP) 9
Mandatory Learning courses (ML C) 3
CY 891 Seminar 1 1
CY 892 Seminar 2 1
CY 893 Seminar 3 1
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M.Sc. in Physics

Suggested Plan of Study

S. Semester

N | I 11 v

0.

1 | PH701 PH751 PH801 Elective 2

2 | PH702 PH752 PH802 Elective 3

3 | PH703 PH753 PH803 Elective 4

4 | PH704 PH754 Elective 1 PH899

5 | PH705 PH755 PH893

6 | PH891 PH892 PH898

Credit Requirements:

Category Minimum Credit to be Earned

Program Core 52

Elective Courses 12

Seminars 06

M.Sc Project 20

Total 90

Program Core (PC) Elective (Ele) Courses

PH701 Mathematical Physics— | (3-1-0) 4 PHB860 Cryogenics & Low Temp. Phys. (3-0003

PH702 Classica Mechanics (3-1-0) 4 PH861 Vacuum Technology & Thin Films (3-0-0) 3

PH703 Quantum Mechanics - | (3-1-0) 4 PH862 Semicond. Device & Applications (3-0-0) 3

PH704 Electronics (3-1-0) 4 PH863 Materials Prep. Techniques (3-0-0) 3

PH705 PhysicsLab - | (0-0-6) 4 PHB864 Physics of Thin Films (3-0-03

PH751 Condensed Matter Physics— | (3-1-004 PHB865 Crystallography (3-0-0) 3

PH752 Atomic & Molecular Spectroscopy (3-1-0) 4 PH866 Magnetism & Superconductivity (3-0-0) 3

PH753 Statistical & Thermal Physics (3-1-04 PH867 Nanomaterials (3-0-03

PH754 Electromagnetic Theory (3-1-0)4 PH868 Charact. Techniques of Materials (3-0-0)3

PH755 Physics Lab — 11 (0-0-6) 4 PHB869 Fiber Optics (3-0-03

PH801 Condensed Matter Physics— |1 (3-1-0) 4 PH870 Lasers & Applications (3-0-0) 3

PH802 Nuclear Physics (3-1-0) 4 PH871 Nonlinear Optics (3-0-0) 3

PH803 Physics Lab - 111 (0-0-6) 4 PH872 Integrated Optics (3-0-0) 3
PH873 Optical Interferometry (3-0-003
PH874 Optical Data Processing (3-0-0)3
PH875 Quantum Mechanics— 11 (3-0-0)3
PH876 General Theory of Relativity (3-0-0) 3
PH877 Mathematical Physics— 11 (3-0-03
PH878 Experimental Techniques (3-0-0) 3

PH879 Physics of Low Dimensiona Systems (3-0-0)3
PH 880 Nonlinear Dynamics And Chaos  (3-0-0)3
PH 881 Computational Methodsin Physics (3-0-0)3
PH 882 Density Functional Theory and (3-0-0)3

its applicationsin materials science.
Mandatory Learning Courses (MLC)

PH891 Seminar 1 2 PH898 M.Sc. Project | (3% sem) 8
PH892 Seminar 2 2 PH899 M .Sc Project 11 (4" sem) 12
PH893 Seminar 3 2
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Master of Business Administration (MBA)

Sl.No. Semester

[ 1 11 Y
1 MBA711 | MBA721 MBA731 MBA741
2. MBA712 | MBA722 MBA732 Elective V
3. MBA713 | MBA723 MBA733 Elective VI
4, MBA714 | MBA724 Electivel Elective VII
5. MA 715 MBAT725 Electivell Elective VIII
6. MBA716 | MBA726 Elective lll MBA748
7. MBA718 | MBA727 Elective IV
8. MBA719 | MBA729 MBA 738
9. MBA 739

Credit Requirements:

Minimum Creditsto

Category be Earned
Foundation Courses >23
Functional Courses >29
Elective Courses >24
Mandatory L earning Courses (MLC) 03
Term Paper 03
Summer Internship Project 08
Total 90
Foundation Cour ses Credits
MBA711 Business Research (3-0-0)3
MBA712 Organization Behavior (3-0-0)3
MBA713 Financia Accounting (3-0-0)3
MBA714 Managerial Economics (3-0-0)3
MA 715 Statistics for Business Management (3-0-0)3
MBA716 Corporate Communication (3-0-1)3
MBA718 Spreadsheet Modeling for Business (2-0-2)2
MBA741 Ethics and Sustainability (3-0-0)3
Functional Courses
MBA721 Managerial Accounting (3-0-0)3
MBAT722 Marketing Management (3-0-0)3
MBA723 Strategic Analysis (3-0-0)3
MBAT724 Operations Management (3-0-0)3
MBA725 Financial Management (3-0-0)3
MBA726 Human Resource Management (3-0-0)3
MBA727 Business Analytics and Decision Making (3-0-0)3
MBA731 Strategic Management (3-0-0)3
MBA732 Corporate Information System (3-0-0)3
MBA733 Legal Environment (2-0-0)2
Mandatory Learning Courses (MLC)

MBA719 Seminar 1
MBA729 Seminar 1
MBA739 Seminar 1
Project
MBA738 Summer Internship Project 8
MBA748 Term Paper (0-1-2) 3

Elective Courses

Group 1 : Human Resource Management

MBAB811 Organization Development and
Management of Change

MBAB812 Industrial Relations

MBAB813 Compensation Management

MBAB814 Training & Development

MBAB815 Performance Management

MBAB816 Multicultural Workforce Management

Group 2 : Marketing

MBAB821 Advertising

MBAB822 Business-To-Business Marketing
MBAB823 Brand Management

MBAB824 Consumer Marketing

MBAB825 Marketing Research

MBAB826 Retail Marketing

MBAB827 Rural Marketing

MBAB828 Sales and Distribution Management
MBAB829 Services Marketing

Group 3 : Finance

MBAB83L1 International Financial Management
MBAB832 Banking, Financial Services and Insurance
MBAB833 Financia Derivatives

MBAB834 Corporate Taxation

MBAB835 Fixed Income Security

MBAB836 Security Analysis & Portfolio Management
MBAB837 Project Finance

MBAB838 Working Capital Management

Group 4 : Operations

MBAB841 Service Operations
MBAB842 Operations Strategy
MBAB843 Project Management
MBAB844 Six Sigma

MBAB845 Materials Management

Group 5 : Analytics

MBAB851 Customer Relationship Management
MBAB852 System Thinking and Strategic Modeling
MBAB853 Enterprise Resource Computing
MBAB854 Product Pricing

Group G : General Electives

MBAB8G1 Business Process Design and Reengineering
MBAB8G2 Contemporary Issues in Management
MBAB8G3 Economic Environment & Policy
MBAB8G4 I nternational Business Management
MBAB8GS5 Enterprise Risk Management (ERM)
MBAB8G6 Entrepreneurship Lab

MBAB8G?7 E-Business

MBAB8G8 Management Control System

MBAB8G9 Merger and Acquisitions

MBAB8G10 Services Management

MBAB8G11 Supply Chain Management

MBAB8G12 Econometrics Theory and Applications

(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3

(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3

(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3

(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3

(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3

(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0-0) 3
(3-0:0) 3
(3-0-0) 3

Note : 1) Students shall select total 3 electives from any one group of

specialization and remaining five from groups other than the specialization

by selecting not more than two from agroup .
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Vii.

viii.

Xi.
Xii.

Xiii.

Xiv.

NITK Course Contents (PG&R)2017
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Dept.
Dept.
Dept.
Dept.
Dept.
Dept.
Dept.
Dept.
Dept.
Dept.

Dept
Dept

Dept. of Mathematical & Computationa Sciences

COURSE CONTENTS-PG&R

. of Chemistry
. of Physics

of Applied Mechanics & Hydraulics

of Civil Engineering

of Mining Engineering

of Computer Science & Engineering

of Electronics & Communication Engineering
of Electrical & Electronics Engineering

of Information Technology

of Chemical Engineering

of Mechanical Engineering

of Metdlurgical & Materias Engineering

School of Management

02
17
35
38

71
79
88
116
128
137
147
169
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DEPARTMENT OF APPLIED MECHANICS & HYDRAULICS

AM 800 Coastal Erosion and its Mitigation (3-0-0) 3
Origin of Coasts, Sediment Transport and Budgeting, Coastal Erosion and Mitigation: Global Scenario and Indian
Perspective, Coastal Processes, Planning and Design of Coastal Protection Works, Soft and Hard Options, Innovative
Technologies, Performance of Coastal Protection Works in India, Coastal Zone Regulation, Integrated Coastal Zone
Management, Coastal Pollution and Environmental I mpact Assessment.

Bruun, P., Port Engineering, Vol. | &I1.

Shore Protection Manual, U.SArmy Corps of Engineers, Coastal Engineering Research Center, U.SGowt. Printing office,
Washington D.C., Vol. 1 & 2. 1984.

Ippen A.T., Estuary and Coast line Hydrodynamics McGraw Hill, 1966.

AM 801 Finite Element M ethod Application to Hydraulic Structures (3-0-0) 3
Direct approach. Basic structural elements. Plane elasticity problems. Galerkin weighted residual approach. Element
properties. Linear and quadratic elements. Lagrange and Hermite shape functions. |soparametric elements.
Numerical integration using Newton-Cotes quadratures and Gauss-L egender quadratures. Finite element
applications to hydraulic structures - breakwaters, gravity dam, earthen dam

Segerlind. L.T., Applied Finite Element Analysis, John-Wiley and Sons

Reddy. J.N. An Introduction to the Finite Element Method, McGraw-Hill Book Company.

AM 802 Optimization Techniques and Engineering applications (3003
Non-linear Optimization: Unconstrained and constrained optimization, Lagrange multipliers and Kuhn - Tucker
conditions. Linear Programming (LP): Formulation of LP, Graphical solution, Simplex method, Finding a feasible
basis Dual problem. Primal-dual relationship, Sensitivity analysis, Econonic interpretation of Duality, Interpretation of
the Simplex method. Dynamic Programming (DP): Stage coach problem to resource allocation, Distribution of efforts
problems, Scheduling problem. Network analysis: Transportation problems, Assignment Problems.

Hiller. F.S.and Liberman. G.J., Introduction to Operations Research.

Ravindran ,D.T.Philips and J.J.Solberg , Operations Research - Principles and Practice.

Hadly.G, Linear Programming(LP) Rao. S. S,

Engineering Optimisation

AM 803 Numerical Methodsfor Civil Engineering Applications (3-0-0) 3
Numerical Solution of Non-linear Equations: Method of Bisection; Regula Falsi method; Secant method; Newton-
Raphson Method; Fixed Point of a Function; Generalised Newton Raphson Method. Approximation of Functions;
Numerical Differentiation: Richardson’s Extrapolation Method; Approximation Formulas for Higher Order
Derivatives. Numerical Integration: Newton-Cotes Rules; Compound Quadrature Rules; Gauss Quadrature Rules;
Gauss Legendre Rules; Approximate Evaluation of Double Integrals. Numerical Solution of Differential Equations:
Euler’s method; Modified Euler method; Runge-Kutta M ethods; System of Linear Equations. Direct methods; Iterative
methods.

Application: Surface Gravity Wave Interaction with Floating Structure; Flow in Porous Media; Free Surface Flows.
S.C. Chapra and R.P. Canale, 2013. Numerical Methods for Engineers, McGraw Hill.

R.L Burden and J.D. Faires, 2011. Numerical Analysis, Clengage Learning, USA.

K. Atkinson, AN 1989. Introduction to Numerical Analysis, John Wiley & Sons, USA.

M.K. Jain, SR.K. lyengar and RK. Jain, 1985.Numerical methods for Scientific and Engineering Computation, Wiley
Eastern.

C.G. Koutitas & P.D. Scarlatos,2016. Computational Modelling in Hydraulic and Coastal Engineering, CRC Press,

Taylor & Francis Group.

AM 804 Statistical Methods for Civil Engineering Applications (3-0-0) 3

Elements of Probability; Random Variables and Expectations: Random Variables and Distribution Function; Jointly
Distributed Random Variables, Mathematical Expectation; Covariance and Variance; Moment Generating Function.
Specia Discrete and Continuous Probability Distribution: Discrete Uniform Distribution; Binomial Distribution;
Multinomial Distribution; Geometric Distribution; Poisson Distribution; Normal Distribution; Exponential
Distribution; Weibull Distribution; Gamma and Beta Distribution. Correlation and Regression: Method of Least
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Square and Curve Fitting; Carl Pearson Coefficient of Linear Correlation; Rank Correlation and Spearman’s
Coefficient; Stochastic Processes.

Application: Statistical Approach in the Analysis of Random Waves; Fatigue Load Analysis.

G. Geoffrey Vining, Scott Kowalski, 2010. Satistical Methods for Engineers, Brooks/ Cole, Clengage Learning, USA.
H.C. Tangja, Satistical Methods for Engineering and Sciences, 2009. |.K International Publishing House, New Delhi.
M. S Ross,2009. Introduction to Probability and Statistics for Engineers and Scientists, Wiley.

R.V. Hogg and A.T. Craig, 2005. Introduction to Mathematical Satistics McMillan.New York

M S 701 Wave Hydrodynamics (3-1-0) 4
General meteorology, Dynamic coastal environment, wave generation theories, statistical and spectral analysis of
waves, directional spectrum, wave forecasting and hindcasting, small and finite amplitude wave theories, tsunami
waves, wave transformations, wave-structure interaction.

Ippen A.T., Estuary and Coastline Wave Hydrodynamics

Bendat and Piersol, Random Data Analysis and Measurement Techniques.

Dalrymple. D.N.. Water Wave Mechanics for Scientists and Engineers.

Kanphuis A., Introduction to coastal Engineering and Management

M S702 General Oceanography & Coastal Engineering (3-1-004
Properties of seawater, coastal resources and hazards, oceanographic instruments, types of ocean currents, tides and
tide producing forces, oceanography of east and west coast of India, coastal processes, marine geology of Indian coast,
coadtal features, sediment transport, coastal engineering problems, solutions, coastal zone management.

George L. Pickard - Descriptive physical Oceanography.

Gross HG and E. Gross, Ocenography on view of Earth, Prentice Hall, New Jersey, USA, 1972.

Komar P.D., Beach processes and sedimentation

Horikawa. K .Introduction to coastal engineering

Pinet, PR, Invitation to oceanography, Jones and Bartlett Pub., Boston, USA, 2009

Slvestor R.Coastal Engineering. Weigel. Oceanography.

M S703 Marine Geotechnical Engineering (3-1-0) 4
Subsurface and Sub-Marine Explorations for On-Shore and Offshore structures: General planning of soil
investigation programme, Boring and sampling in marine deposits. Mineralogy, and Chemistry of Marine Sediments:
Morphology and genesis of marine sediments. Origin of clay minerals and their identification by the use of DTA. X-
ray diffraction. and Electron microscope methods Engineering properties of Marine Sediments General

failure theories - Lateral earth pressure - Rankine and Coulomb theories, Bearing capacity of deep and shallow
foundations, Slope stability analysis.

Winter Korn and Fang - Foundation Engineering hand book

Tirant. P .L., Sea bed reconnaissance and offshore soil mechanics for installation of petroleum structures.

Ardus. D.A,, Offshore siteinvestigation

M S704 Marine StructuresL ab (0-0-3) 2
Experiments on concrete materials and mix design.

M S 705 Port Planning and Development (3-1-0) 4
Economic importance, waterway transport, port development, classification of ports, traffic and hinterland studies, site
investigation, queuing theory and its application, preparation of master plan for ports. Design and planning of break
bulk, passenger, fishery, containers, dry and liquid bulk terminals, cargo handling facilities. Harbour tranquility,
siltation in harbours. fundamentals of dredging, dredging execution.

Ernst G. Frankel, Port Planning and Developmen, John Wiley & Sons, USA, 1987.

UNCTAD Manual, Port Development, A Hand Book for Planner in Developing Countries

Per Bruun, Port Engineering Vol. | & |1

PIANC publications. Hans Agerchou et.al., Design of Marine Terminals

M S706 Analysis & Design of Marine Structures (3-1-0)4
Introduction - Design principles - Functional design - safety factors, General code provisions, Breakwaters, factors
determining their selection. Rubble mound breakwaters - Design factors - Hydraulics of cover layer design. Design of
structure cross section - stability of foundations. Vertical wall breakwaters - Types - Design factors .pilebreakwaters,
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tandem breakwater and floating breakwaters and structures. Coastal protection measures against tsunami. Wharves,
Piers, Bulkheads, Dolphins and Moorings - Types and factors controlling selection of type, Design considerations -
Design of piled jetties and dolphins - mooring forces- Dock fenders. Dry docks, types of dock wallsand floors- design
factors. Locks, Slipways, Light houses.
USArmy Corps of Engineers- Shore Protection Manual - 1984, C.E.M. - 2001
Quinn - Design of Ports and Harbour Sructures Per
Bruun - Port Engineering Vol. I 11, 111.
Pilarczyk and & Zeidler - Offshore Breakwaters and Shoreline Control. John
Herbich - Hand Book of Coastal & Ocean Engg. Vol. I, 11, 11I. Goda Y., Random
Seas & Design of Marine Structures.

M S707 Coastal Engineering & Marine Geotech. Lab (0-0-3) 2
Experiments on wave flume and marine soils.

M S 800 Geo-informatics Applicationsin Coastal Engineering (3003
The electromagnetic spectrum and atmospheric considerations, Spectral Characteristics, Sensors and platforms, Data
Products, Image Interpretation and Analysis. GISand GPS, Applications: Shore line change, Erosion, accretion area
identification, Port Planning , Ocean Temperature Mapping, Ship routing.

Mischael Hord, "Remote Sensing Methods and Applications’, John Wiley & Sons, New York, 1986.

Lillesand, T.M., RW. Kiefer, and J.W. Chipman. 2004. Remote Sensing and Image Interpretation. 5 Edition,John Wiley & Sons.
Sabins, F.J. Jr. Remote Sensing: Principles and Interpretation. Third Edition. W.H. Freeman and Company, New York. 1996.

John R Jensen, Remote Sensing of the Environment An Earth Resource Perspective 2Nd Edition,Dorling Kindersley India Pvt Ltd
Sinivas M.G. (Edited by), Remote Sensing Applications, Narosa Publishing House, 2001.

M S 801 Numerical Modelling of Coastal Processes (3-0-0) 3
Numerical Solution of Ordinary Differential Equations and Partial Differential Equations: Finite Difference Approach;

Boundary Element Method. Sediment Transport Phenomenon: Physical Properties of Fluid and Sediments;
Hydrodynamic Principle; Boundary Layer; Hydrodynamic Drag and Lift on Particle;, Numerical Modelling of
Sediment Transport; Long Wave Theory and Applications; Boussinesg Approximation; Mild-slope Approximation;
Wavemaker Theory; Spectral and Statistical Analysis of Random Waves, Wave Forces on Offshore Structures;
Modelling of Wave Energy Conversion Device; Programming using MATLAB.

C.G. Koutitas & P.D. Scarlatos, 2016. Computational Modelling in Hydraulic and Coastal Engineering, CRC Press,
Taylor & Francis Group.

Horikawa K., 1978. Coastal Engineering: An Introduction to Ocean Engineering, University of Tokyo Press.

S Dey, 2014. Fluvial Hydrodynamics: Hydrodynamic and Sediment Transport Phenomena, Springer -Verlag.

P.K. Banerjee, 1994. The Boundary Element Methods in Engineering, Mc-Graw Hill Book Company, London.

M.W. Dingemans, 1997. Water Wave Propagation over Uneven Bottom: Linear Wave Propagation, Part 1&11, World
Scientific, Sngapore.

M S802 Offshore Engineering (3-0-0) 3
The Ocean environment - Waves, Currents, Winds, Sea bed Geology, Earthquakes, Floating ice. Common Structural
Systems - Jacket or Tension leg structures, Tower, Caissons, Concrete gravity platforms, Steel, Gravity platforms,
FPSO spar platforms, Hybrids, Compliant structures, factors governing selection. Hydrodynamic loading of large
offshore structures - Diffraction theory - Regions of validity - Application - Linear dynamic analysis. Foundations of
offshore structures - Pile foundations, Prediction of axial pile capacity, Bearing capacity of footings, settlement of
foundations. Offshore construction - Drilling techniques, logging methods, location of drill sites, Completion of walls,
Marine survey, Welding, Checks on welding and codes, Corrosion and its prevention measures.

Dawson. T.H.- Offshore Sructural Engineering

Det norske veritas, Rulesfor the Design, Construction and Inspection of Fixed Offshore Structures.

Recommended practice for Planning, Designing, and Construction of Fixed Offshore Sructures- American Petroleum Institute.
Sarpakaya & Issacson, Fluid loading on structures.

M S803 Foundation of Marine Structures (3-0-0) 3

Soil structure interaction: Critical study of conventional methods of foundation design, Nature and complexities,
advance techniques of analysis, relaxation and iteration for the evaluation of soil structure interaction for different
types of structures under various types of loads and subsoil characteristics. Design of combined footing using soil
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structure interaction. Analysis and design of pile foundations, bored piles, technique of offshore piling for various
types of structures, pile behavior under cyclic lateral loads, development of p-y curves etc. Analysis and Design of
Caissons & Well foundations.
Bowles J.E., Foundation analysis and design.
Polous & Davis, Pile foundation
Winter Korn and Fang, Foundation Engineering hand book

M S804 Sedimentation & Dredging (3-0-03
Introduction : Port structures, dredging overview, environmental aspects, Geotechnical Information : Classification
of soils and rocks, Geotechnical investigation for field test, Principle & methodology of dredging : Dredging process
pretreatment, type of dredgers selection of dredgers, Dredging in Indian context, Drilling & Blasting environmental
impact. Design of dredging works, Dredging for (i) navigation improvement. (ii) fill material, (iii)channel design
& maintenance. Performance of dredging plant : Description and method of operation, production cycle and ancillary
equipment for some important types of dredging and estimating their output. Use and disposal of dredged material:
Reclamation fill, beach nourishment, disposal at sea, onshore disposal. Dredging costs and prices. Mobilization and
demobilization, capital costs, running costs, building up a cost estimate.

Bray RN, Bates AD, Land J M - Dredging - A Hand book for Engineers - Published by Arnold London, 1997.

Journal of Indian Ports

Dredging - Journal

Solshey, Dynamics of Marine Sciences.

M S805 Integrated Coastal Zone M anagement (3-0-0) 3
Estuaries - Classification, circulation pattern and sedimentation, determination of sediment yield from streams. Salt
water intrusion. Marine environment pollution : Pollution of estuaries and seas and its implementations. Coastal
erosion : Introduction, magnitude, consequences. Soft and hard options. various hard and soft options of coastal
erosion mitigation. Innovative methods. Performance of hard and soft options. Environmental impact assessment of
various mitigation measures, remedies. Coastal Zone Management : Principle, CRZ act, sustainable development,
integrated CZM, issues, constraints. Implementation of ICZM : world scenario, Indian scenario - case studies. Risk
analysis of coastal structures, Socio economic analysis, tourism. Territorial water, EEZ and contiguous zone. Living
and non-living resources.

Fleming. C.A., Coastal Management, Putting policy into practice, Thomas Telford, London, 1996.

Mce Barett, Coastal Zone Planning and Management, Thomas Telford, London 1992, Barret.

M.G., Coastal Management, Thomas Telford, , London 1989.

M S806 Construction Planning & Operational M anagement of Marine Projects (3-0-0) 3
Project-definition, characteristics, life cycle phases, types. PER, TEFR and DPR. Project Economic and profitability
analyses. Project Organisation, Work breakdown structure, Contracts, Disputes, Arbitration. Planning tools - Bar
charts, Network analysis - Pert & CPM. Resources allocation, materials management and inventory control,
equipment management, Decision analysis, EIA of projects. Specia Construction Methods, Maintenance of Marine
Structures, Corrosion and its prevention measures, Engineering & Economics.

Chaudhary. S, Project Management

Joy. P. K., Total Project Management

Chandra. P., Projects Planning Analysis.

MS307  Selected Topicsin Marine Structures (3-0-0) 3

MS808 Coagtal Disaster M anagement (3-0-0) 3

Types of Disasters, Earthquake, tsunami, flood, landslide, cyclones, forest fire, draught, coastal hazards, pollution,
oils spill, erosion, Impact of Disasters, Forecasting, Role of Remote Sensing and Geographical Information System in
Disaster Management, V ulnerability, Disaster Reduction Strategies and contingency planning, Multi Hazard Mapping,
Financial Management, Losses from Global Disasters and Expenses in Reconstruction and Retrofitting of Structures,
Role of NGOs, Government Bodies and Public, Social and Economic Development of Disaster Prone aress
Proceedings of World Congress on Disaster Mitigation and Management, Inst. Engrs (India), New Delhi, 2004

Journal of Ingtitute of Engineers

Report on Disaster Management Planning, NMPT 2001.

M S809 Reliability analysis of Marine Structures (3-0-0) 3
Concepts of structural safety; Basic statics and probability; Resistance parameters and distributions; Probabilistic
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analysis of loads, live load and wind load; Determination of reliability; Monte Carlo study of structural safety; Level 2
reliability methods including advanced level 2 method; Reliability analysis of components; Reliability based design-
determination of partial safety factors, code calibration; Reliability of structural systems; Applications to steel and

concrete structures; Offshore structures etc.

Palle Thoft Christensen and M.J. Baker, Structural Reliability Theory and its Application, Springer-Verlag,1982.

Melchers. RE., Sructural Reliability Analysis and Prediction, Ellis Horwood, Chisester, England, 1987.

Ang. AH.S and. Tang. W.H, Probability Concepts in Engineering Planning and Design, Val. I, John Wiley, New York, 1984.
Palle Thoft Cristensen and Murotsu. Y., Applications of Sructural Systems Reliability Theory, Springer-Verlag, Berlin, 1986.

M S 810 Finite Element Applicationsin Marine Structures (3-0-0) 3
Review of various approximate methods — Variational Approach, Application to Structural Mechanics Problems.
Governing equation and convergence criteria of finite element method. Bar elements, uniform section, mechanical and
thermal loading, varying section, 2D and 3D truss element. Beam element - problemsfor various|oadings and boundary
conditions — 2D and 3D Frame elements - longitudinal and lateral vibration. Use of local and natural coordinates.
Plane stress, Plane strain and axisymmetric problems. Derivation of element matrices for constant and linear strain
triangular elements and axisymmetric element. Definitions, Shape function for 4, 8 and 9 nodal quadrilateral elements,
Stiffness matrix and consistent load vector, Evaluation of element matrices using numerical integration. Derivation of
element matrices for two dimensional problems, Torsion problems. Bandwidth- Elimination method and method of
factorization for solving simultaneous algebraic equations.

Robert D Cook, David S Malkus, Michael E Plesha, ‘Concepts and Applications of Finite Element Analysis’, 4™ edition,
John Wiley and Sons, Inc., 2003,

Reddy J.N., An Introduction to Finite Element Method , McGraw Hill — 2000.

Rao. SS, Finite Element Methods in Engineering, Butterworth and Heinemann, 2001

M S 811 Applied Elasticity (3-0-0) 3
Saint Venant’s principle - Principal Stresses, Stress Ellipsoid - Stress invariants. Airy’s stress function, Bi-harmonic
equations, Polynomial solutions, Simple two dimensional problemsin Cartesian coordinates like bending of cantilever
and simply supported beams. Equations of equilibrium, Strain - displacement relations, Stress— strain relations, Airy’s
stress function, Axi — symmetric problems, Introduction to Dunder’s table, Curved beam analysis, Kirsch, Michell’s
and Boussinesgue problems — Rotating discs. Navier’s theory, St. Venant’s theory, Prandtl’s theory on torsion, semi-
inverse method and applications to shafts of circular, elliptical, equilateral triangular and rectangular sections.
Timoshenko, S, and Goodier, T.N., Theory of Elasticity, McGraw — Hill Ltd., Tokyo, 1990.

Bhaskar, K., and Varadan, T. K., Theory of Isotropic/Orthotropic Elasticity, CRC Press USA, 2009.

Barber, J. R., Elasiticity, Kluwer Academic Publishers, 2004

MS 812 Experimental Methodsin Stress Analysis (3-0-0) 3
Principles of measurements, Accuracy, Sensitivity and range of measurements, Mechanical, Optical, Acoustical and
Electrical extensometers and their uses, Advantages and disadvantages, Capacitance gauges, Laser displacement
sensors. Principle of operation and requirements, Types and their uses, Materials for strain gauges, Calibration and
temperature compensation, cross sensitivity, Wheatstone bridge and potentiometer circuitsfor static and dynamic strain
measurements, strain indicators, Rosette analysis, stress gauges, load cells. Two dimensional photo elasticity, Photo
elastic materials, Concept of light - photoelastic effects, stress optic law, Transmission and Reflection polariscopes,
calibration of photoelastic materials, Interpretation of fringe pattern, Compensation and separation techniques,
calibration of photoelastic materials, Introduction to three dimensional photo elasticity. Introduction to Moiré
techniques, Brittle coating methods and Holography.

Dally, J.W., and Riley, W.F., Experimental Stress Analysis, McGraw Hill Inc., New York 1998.

Hetenyi, M., Hand book of Experimental Sress Analysis, John Wiley and Sons Inc., New York, 1972.

Ramesh, K., Digital Photoelasticity, Springer, New York, 2000.

M S 813 Approximate Methods in Structural Mechanics (3-0-0)3

Review of analytical methods for solving ordinary differential equations related to structural mechanics problems,
boundary conditions, initial conditions, Need for approximate methods, closed form solutions: polynomial type,
trigonometric type; Numerical integration. Weighted residual methods: Least square method, collocation method, sub-
domain method, method of moments, basic Galerkin form and modified Galerkin form. Variationa method:
Elementary study on calculus of variation, Rayleigh Ritz method (strain energy method). Application to statically
determinate and indeterminate structures:. bar, beam, torsional member. Free vibration and stability analysis.
Improvement of solution accuracy. Application to statically determinate and indeterminate structures. bar, beam,

NITK Course Contents (PG&R)2017 Page 6 of 180




NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL
torsional member. Free vibration and stability analysis. Numerical integration; Solving simultaneous equations:
Various matrix methods; Code generation for structural mechanics problems using approximate methods.
Reddy, J. N., An Introduction to the Finite Element Method, McGraw-Hill, 2004.
Asghar Bhatti, M., Fundamental Finite Element Analysis and Applications. with Mathematica and MATLAB
Computations, John Wiley & Sons Inc, 2005.
Tauchert, T.R., Energy Principlesin Structural Mechanics, McGraw Hill,International Sudent Edition, 1989.

M S 814 Thin Walled Structures (3-0-0) 3
Bending of symmetric beams subject to skew loads - bending stressesin beams of unsymmetrical sections— generalized
‘k’ method, neutral axis method, principal axis method. Thin walled beams — concept of shear flow — the shear centre
and its determination — shear flow distribution in symmetrical and unsymmetrical thin-walled sections — structural
idealization — shear flow variation in idealized sections. Bredt - Batho theory — single-cell and multi-cell tubes subject
to torsion — shear flow distribution in thin-walled single & multi-cell structures subject to combined bending torsion —
with walls effective and ineffective in bending — shear centre of closed sections. Bending of thin plates — rectangular
sheets under compression - local buckling stress of thin walled sections — crippling strength estimation — thin-walled
column strength — load carrying capacity of sheet stiffener panels — effective width.

Megson T M G, ‘Aircraft Structures for Engineering Students’, Elsevier Ltd, 2007

Peery, D.J., and Azar, J.J.,” Aircraft Structures’, 2" edition, McGraw — Hill, N.Y., 1999

Howard D Curtis, ‘Fundamentals of Aircraft Structural Analysis’, WCB-McGraw Hill, 1997

M S 815 Experimental M ethods and M easurements (3-0-0) 3
Dimensional analysis with special reference to model studies in Hydrodynamics and Coastal Engineering problems.
Design of models and fabrication. Hydrodynamic test facilities, wave makers, wave absorbers 2-D and 3-D wave
generation. Static and dynamics load application methods with reference to model and prototype testing transducers
and instrumentation for measurement of Force, Pressure, Strain, Displacement, vibration and Flow. Data acquisition
systems. M easurement techniquesfor drag and inertiaforces, cavitations. Water entry and exit problems. Wave, current
and tide data collection methods. Field instrumentation for Geotechnical Engineering. Monitoring of Marine structural
systems, Non destructive testing techniques and evaluation.

Dally, J.W., and Riley, W.F., Experimental Stress Analysis, McGraw Hill Inc., New York 1998.

Hughes. S. A., “ Physical models and laboratory techniques in Coastal Engineering’,1993.

MS 816 Coastal Environmental M anagement (3-0-0) 3
Pollution of Ocean Environment —Discharges from ships and offshore platforms, Pollution of coastal waters —
discharge from industries, revering discharge and dredging; Pollution of Port waters — ballast water, ships discharge,
cargo discharge (oil and ore); Environmental problems due to maritime construction on near shore areas, dismantling
of maritime structures and ships; Occupational health and hazards. IMO and regulatory mechanism to check pollution;
Quiality systems for environmental control; Environmental maneuvering, maritime laws. Coastal erosion and related
issues. Mangroves and its management.

North K., Environmental Management, ILO, Geneva

Sapru RK., Environmental Management in India, Ashish Publishers, New Delhi.

Weber W. Jr., Environmental Systems and Processes, Wiley Interscience.

M S 817 Dredging for Ports (3-0-0) 3
Dredging, its necessity, requirements, Project implementation, Pre-Contract planning, Site investigation, Types of
dredgers, Economics of dredging, Computing dredger output, Execution and utilization of dredged materials, drilling
and blasting, types of explosivesSafety in blasting operations.

Ernst G. Frankel — Port Planning and Devel opment, John Wiley & Sons, New York USA, 1987

Bray RN, BatesA D, and Land J M - Dredging — AHand Book for Engineers, Arnold, London, 1997

M S818 Nonlinear ProblemsIn Ocean Engineering (3-0-0) 3
Conservative and non-conservative systems, Quadratic and cubic nonlinearities, Nonlinear damping, Forced
oscillations, Sub and Super harmonic responses, Parametrically excited systems, Chaotic motion, System
identification.

Nonlinear wave theories and wave loading, Nonlinear models of compliant platforms and soil-structure interaction,
Risers and moorings, Nonlinear wave loading on large floating systems, Slow drift oscillation, Random response and
statistical analysis.

Ali H. Nayfeh,andDean T. Mook, Nonlinear Oscillations, John Wley
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Subrata K.Chakrabarti, Handbook of Offshore Engineering, Elsevier
Y.Goda, Random seas and design of marine structure, World Scientific

MS819 M echanics Of Floating Bodies (3-0-0) 3

Fluid pressure and centre of pressure — estimation of weight and centre of gravity — conditions of equilibrium —
definition of meta-centre — hydrostatic particulars — stability at small angles of inclinations — problems of heel and
trim-free surface effect — inclining experiment — stability at large angles

Dynamics

Equations of motion for SDOF systems, time and frequency domain solutions — oscillations of floating bodies, added
mass and moment of inertia, and hydrodynamic damping — Exciting forces and moments due to waves — Strip theory
for slender bodies - I ntroduction to random response theory — Random response of linear systems under wave loading,
General motion analysis of floating bodies, time and frequency domain approaches.

C.B.Barrass and C.R.Derrett, Ship stability for Masters and Mates, Butterworth - Heinemann

Edward V. Lewis, Principles of Naval Architecture: Sability and Strength, Society of Naval Architects and Marine
Engineers

Eric C.Tupper, Introduction to Naval Architecture, Butterworth - Heinemann

Rameswar Bhattacharyya, Dynamics of Marine \ehicles, John Wley

MS820 Hydroelasticity (3-0-0) 3
Introduction to Hydrodynamics and Structural mechanics, Unsteady hydroelasticity problems; Hull and its structural
dynamic behaviour; Wave forces, Response of VLFS to waves, Statistical analysis of ship response - Flow-induced
vibration; Transient loading seaquakes and Tsunamis; Analysis of floating structures on fluid base-stationary loads;
Moving loads and critical speed.

Fluid structure interaction-structures in steady flow and structures in waves; Structural damping; Numerical methods
associated with hydroelasticity problems - mode matching method, conjugate gradient method, finite element and
boundary element methods; Application of hydroelasticity - Sloshing in vertical caisson, hydroelasticity of multi-
modul e structures, waveice interaction and wave interaction with floating and submerged structures, high speed vessel,
very large hinged vessels, array of elastically connected cylinders, risers and pipelines.

R.E.D.Bishop and W.G.Price, "Hydroelasticity of ships'; Cambridge University Press, 1979.

S.K.Chakrabarti and C.A.Brebbia, "Fluid structure interaction”, Southampton; Boston: WIT Press, 2001.
S.K.Chakrabarti and C.A.Brebbia, "Fluid structureinteraction and moving boundary problems1V", Southampton: WIT
Press, 2007.

S.K. Chakrabarti, "Handbook of offshore engineering”, Amsterdam; London: Elsevier, 2005.

S.K. Chakrabarti, "Hydrodynamics of offshore structures*, Southampton: Computational Mechanics; Berlin: Springer
Verlag, 1987.

M S 821 Offshore Renewable Energy (3-0-0) 3
Wave Energy: Description of wave oscillation; Wave power and energy transport; Resonance absorption; Wave
transport of energy and momentum; Description and operation of various wave energy converters for inshore and
offshore application; Design of wave environment; Maximum power absorption from ocean waves, Hydrodynamic
characteristics of wave energy converters, Response of floating structures; Time and frequency domain numerical
methods.

Wind Energy: Design of offshore wind turbines; Mounting/mooring arrangements; installation; Design of wind
environment; Aerodynamic characteristics of horizontal and vertical axis wind turbines; Aerofoil theory; Boundary
element method; Momentum method; Boundary element momentum method.

Tidal Energy: Current stream devices, Barrage systems hydrodynamics characteristics of tidal devices, Wave and
current effects. Energy storage: Transmission and distribution issues and solutions.

Joao Cruz, “Ocean Wave Energy: Current Status and Future Perspectives”, Springer Verlag, 2007.

Johannes Falnes, “Ocean Waves and Oscillating Systems”, Cambridge University Press, 2002.

John Twidell and Gaetano Gaudiosi, “Offshore Wind Power”, Multi-Science Publishing Co-Ltd, UK, 2009.

Wei Tong, “Wind power generation and wind turbine design”, WIT Press, 2010.

R.H. Charlier, C.W. Finkl,, “Ocean Energy: Tide and Tidal Power”, Springer Verlag, 2009.
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MS822 Computational Marine Hydrodynamics (3-0-0) 3
Numerical hydrodynamics: Averaged Navier-Stokes Equations, Pressure Equation for an Incompressible Fluid;
Vorticity Equation; Inviscid Fluid Mechanics; Euler's Equation; Bernoulli Theorems for Inviscid Flow; Vorticity
Dynamics and Kelvin's Circulation Theorem; Potential Flows and Mostly Potential Flows; Green Functions, Green's
Theorem and Boundary Integral Equations; Kelvin-Neumann Problem; Kelvin-Neumann Green Function; Derivation
of Gauss' Theorem; Froude-Krylov Surge Force on a Ship; Transport Theorem; Pressure Forces and Moments on an
Object.
Numerical methods for scientific computation: Numerical solution to non-linear equation; Approximation of functions;
Numerical solution to differential equation; Numerical solution to system of linear equation; Numerical Integration;
Simpson's Rule; Euler's Method, Modified Euler's Method; Fourth Order Runge-Kutta Method; Predictor-Corrector
Methods; Higher Order Differential Equations; Numerical Hydrodynamics Problems; Solution of Partial Differential
Equation.
Boundary Condition of Perturbation Potential; Three Dimensional Flows, Two Dimensional Panel Methods; Two-
Dimensional Steady Boundary Layer Equations; Boundary Layer Parameters; Sea Spectra; Fourier Transforms;
Computational FFT and IFFT of Real Numbers; Simulation of Random Waves; Potentials and Boundary Conditions;
Simulations of Ship Motionsin Random Seas.
Hans-Gerhard Ramming, “Numerical Modelling of Marine Hydrodynamics: Applications to Dynamic Physical
Processes”, Elsevier, 2000.
0.M Faltinsen, “Sea Loads on Ships and Offshore Structures”, Cambridge University Press, 1990.
Whitham, G.B. “Linear and Nonlinear Waves”, John Wiley & Sons, 1974.
Kendall E. Atkinson, “An Introduction to Numerical Analysis”, John Wiley & Sons, 2008.

MS 823 Fundamentals of Submarine Hydrodynamics (3-0-3) 3
Under Sea Environment; Submarine Controls; Hydrostatic and Stability: Static Control; Ballast Tanks; Stability when
Surfacing and Bottoming; Manoeuvring and Control: Manoeuvring in Horizontal and Vertical Plane; Manoeuvring
Limitation; Submarine Manoeuvring Trials; Resistance and Flow: Components of Resistance; Prediction of Submarine
Resistance; Propulsion: Propulsor/Hull Interaction; Axisymmetric Hull with Single Propeller; Prediction of Propul sor
Performance; Appendage Design: Forward Control Surfaces; Aft Control Surfaces.

N Bruggen and L. Wisedale, 1996. Model Submarine Technology: Radio Control Systems, Auxiliary Functions, Diving
Techniques, Attitude Control, Traplet Publications Ltd.

P.R Franklin, 2015. Handbook of Submarine Operations, Frontier India Technology.

M. Renilson, 2015.Submarine Hydrodynamics, Springer, New York.

N. Friedman, 1984. Submarine Design and Development, Conway Maritime.

MS 824 Computational Hydrodynamics Lab (0-0-3) 2
Numerical Simulation for Coastal Erosion; Sediment Transport; Modelling of Tidal Hydraulics; Wind and Wave
Generated Currents and Storm Surges using MIKE21.

Design and Analysis of Offshore Structures, Dynamic response due to Environmental Loads; Pile Structure I nteraction
using SACS.

Numerical Modelling using MATLAB.

MIKE 21 & MIKE 3, 2005. Flow Model, Hydrodynamic Module, DHI, Denmark.

SACS Bentley User Manual, USA.
R K. Bansal, A K. Goel & M.K. Sharma, 2009. MATLAB and its Applications in Engineering, Pearson.

M S825 Foundation for Offshore Structures (3-0-0) 3

Basic soil properties. correlation between engineering parameters, geotechnical investigation, bore log. Pile
foundation: Jacket main piles, skirt piles, driven piles, drilled and grouted piles, steel and concrete piles, axial capacity,
point bearing and skin friction, factor of safety, lateral load on piles, p-y, t-z and g-z curves, pile group effect, scour
around piles, Seabed subsidence and design of piles against seabed movement, negative skin friction, cyclic
degradation, main pile to jacket connections, skirt pile to jacket connections, APl RP 2A provisions. Pile installation:
Minimum pile wall thickness, pile handling stresses, static and dynamic stresses, pile stick up, stresses during stick up,
wave and current loads, hammer selection, pile driving stresses, wave equation analysis, pile driving fatigue, APl RP
2A provisions. Pile Testing: Working load test, ultimate |oad test, pile monitoring during driving, pileintegrity Testing,
high strain dynamic testing, rebound method. Special foundations: Mud-mats. bearing capacity, sliding stability,

NITK Course Contents (PG&R)2017 Page 9 of 180




NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL
overturning stability, short term and long Term settlements, factor of safety, bucket foundation, suction anchors, gravity
foundation. Use of SACS software in the analysis and design.
Bowles, J.E.,2001. Foundation analysis and design, McGraw Hill.
Poulos, H.G and Davis, E.H., 1980. Pile Foundation Analysis and Design, John Wiley.
Winter Korn and Fang, 2001. Foundation Engineering hand book
Prakash S, 1981. Soil Dynamics, McGraw Hill.
API Recommended practice, 2000. 2A-WSD (RP 2A-WSD),
API Recommended practice, 2000. 2A-WSD (RP 2A-LRFD)

M S826 Design of Offshore Structures (3-0-0) 3
Loads on Offshore Structures: Wind Loads; Wave and Current Loads; Calculation based on Maximum base Shear and
Overturning Moments; Design Wave heights and Spectral Definition; Hydrodynamic Coefficients and Marine growth;
Fatigue Load Definition and Joint Probability distribution; Seismic Loads. Concepts of Fixed Platform Jacket and
Deck: Jacket concepts, redundant framing arrangement; Launch and Lift jackets; Simple Deck configurations for Lift
and float-over installations; In-service and Pre-service Loads and analysis. Steel Tubular Member Design: Principles
of WSD and LRFD; Allowable stresses and Partial Safety Factors; Tubular Members, Slenderness effects; Column
Buckling, Design for Hydrostatic pressure; Design for combined axial and bending stresses (APl RP 2A guidelines).
Tubular Joint Design for Static and Cyclic Loads: Simple tubular joints, design using allowable loads; stress
concentration factors;, SN curves and fatigue damage calculations. Jackup Rigs: Configuration and operation of
jackups; Simplified analysis; Spudcan Penetration and extraction; Spudcan — pile interaction; Design of jackup legs;
Design against Accidental Loads (Fire, Blast and Collision): Behaviour of steel at elevated temperature; Fire Rating
for Hydrocarbon fire; Design of structures for high temperature; Blast Mitigation-Blast walls; Collision of Boats and
energy. Use of SACS software in the analysis and design.

Subrata K.Chakrabarti,2005. Handbook of Offshore Engineering, Elsevier.

Y.Goda, 2010. Random seas and design of marine structure, World Scientific.

Dawson, 1983. Offshore Sructural Engineering, Prentice Hall.

A.S. Aryaand J.L. Ajmani, 1996. Design of stedl structures, Nem Chand Bros, Roorkee.

Johon E. Lothers 1999. Advanced Structural Design in Steel.

API Recommended practice, 2000. 2A-WSD (RP 2A-WSD)

API recommended practice, 2000. 2A-WSD (RP 2A-LRFD)

RS701  Introduction to Remote Sensing & Photogrammetry (3-0-0) 3

Principles of Remote sensing, Satellites and Sensors, Aerial Photography, Elements of photogrammetry, Satellite
data products, Visual interpretation Colour concept, Multispectral , Thermal and Hyperspectral remote sensing.
Microwave remote sensing- SAR and SLR, Laser Altimetry.

Sabins, Remote Sensing Principles and Interpretation, W. H. Freeman and Company,

NY

Lillesand, Thomas & Kiefer, Remote Sensing and Image Interpretation, John Wiley &

Sons

Avery & Belin Interpretation of Aerial Photographs, Bergess Minneapolis,

Minn

Jensen, Remote Sensing of the environment - An Earth Resource Perspective, Pearson

Education

RS702 Introduction to Geographic Information Systems (3-0-0)3
Introduction to GIS principles , raster and vector-based GIS and data structures, Spatial data sources, Generation of
thematic maps, Georeferencing, Digitization , Data Editing, Edge Matching and Mosaicing, Linking Spatial and Non
Spatial Data, Errors and quality Control, Data Storage, Data formats, Geo-databases, Database concepts, Database
management in GI S- Introduction to Visual Basic for applications , Data manipulations: attribute operations,
arealdistance calculations, overlay analyses. Map Projections: Global Positioning System

Chang, KT, Introduction to Geographic I nfor mation System, 4" Edition, Tata McGraw

Hill.

Burrough & McDonndll, Principles of Geographical Information Systems, Oxford University

Press

Yang, Shyder & Tobler, Map projection Transformation principles and applications, Taylor and

Francis

Jan Van Sckle, GPSfor land surveyors, Seeping Bear Press
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RS703 Remote Sensing Lab (0-0-3) 2
Familiarization with image annotations, Visual Interpretation -- Use of Procom I, Light Table, Dynascan , Digital
Planimeter, Aerial Photo I nterpretation - Stereoscopes, Parallax bar, GPS -- Distance measurement, Area
Measurement , Ground truth Radiometer

RS704 GISLab (0-0-3) 2
Hands on experience on Commercial GIS software, ARC Info Master lab Kit, Arc GIS, Geomedia Professional and
Geomedia Grid Open Source GI S Softwares.

RS705 Satellite Digital Image Analysis (3-1-0) 4
Introduction, Digital Analysis - Sources of error, Image rectification and restoration: Image Enhancement Multi-
image manipulation. Image Classification, Supervised, unsupervised, Analysis of hyperspectral data, change
detection studies.

Jensen, J.R.Introductory Digital Image Processing: A Remote Sensing Perspective, Prentice Hall

ERDAS Imagine 8.4, Tour Guide and Field Guide.

Lillesand, Thomas & Kiefer, Remote Sensing and Image Inter pretation, John Wiley & Sons

RS706 Advanced Geographic Information Systems (3-0-0) 3
Statigtical analysis, Measurement, Proximity analysis (buffering), Overlay analysis, Network analysis, Multicriteria
analysis, site suitability analysis, Nearest neighbour analysis, Surface mapping, interpolation (including TIN), digital
elevation model ( DEM), Terrain classification- slope aspect, angle of incidence etc, Visibility analysis, Varigram and
Kriging, Regression and correlation analysis, Gravity modelling, change detection, phystho Scripl

Chang, KT, Introduction to Geographic Information System, 4"Edition, Tata McGraw Hill.

Atkinson & Tate, Modelling Scale in Geographical Information Science, John Wiley & Sons

Shekhar & Chawla, Spatial Databases: A Tour, Prentice Hall

RS707 Satellite Digital Image Analysis Lab. (0-0-3) 2
Hands on Exerciseswith ERDAS, ENVI

RS708 Design Proj ect (0-0-3) 2
Students will be given atopic for Design Project at the end of first semester. Evaluation of the project will be carried
out at the end of second semester. The objective of this project is to address some applied or theoretical conceptsin
RS & GISand to prepare a scientific report onit.

RS709  Applications of Unmanned Aerial Vehiclesin Civil Engineering (2-0-2)3
Basics of Aerial Photogrammetry using unmanned Aerial Vehicles, Theory and Techniques of Orientation, Project
Planning for Aerial Photogrammetry, georeferenced 2D maps and 3D models, 3D Point Cloud, Digital Surface &
Terrain Model, Volume calculation, Contour line, 3D textured model and its applicationsin archelogy and mining,
Thermography and multispectral imaging

P. Wolf and B. Dewitt 2014. Elements of photogrammetry, 3rd edition, , by, McGraw-Hill Book Co.

Manual of Photogrammetry, 2010. 5th edition, 2010 American Society of Photogrammetry.

F. Moffitt and E. Mikhail, 1980. Photogrammetry, 3rd edition, Harper & Row, Inc.

Valavanis, K., Vachtsevanos, George J. (Eds.) 2010. Handbook of Unmanned Aerial Vehicles (Volume 1).

RS801 Applicationsof RS& GISin Agriculture & Soil Science (3-0-0 3
Agricultural area mapping, Agricultura Planning, Suitability analysis of Agricultural land, Estimation &
Forecasting of crop acreages and production, Identification of Optimal crop combination regionsin different
environments, Monitoring & Forecasting of crop health, Soil resources mapping, Soil classification on the basis of
soil depth, color, texture, moisture content, chemical composition etc. through GIS.

RS802 Applicationsof RS& GISin Town & Country Planning (3-0-0) 3
Land use/Land cover Analysis, Change detection in Land use/ Land cover, Site suitability analysis for residential,
commercial, recreational, religious, medical, waste material disposal sitesfor Urban and Regional planning, Network
Analysis for sewage, communicational, telecom, traffic flow in town and country planning, Parcel based studies for
any ward of atown route networking, shopping complexes, parking space, sewage line, etc.,

Creation of databases of cities for municipal corporations, Urban population identification, control and management,
Urban slums: Trend, pattern and management, Waste land mapping and management, Land
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evaluation analysis, Generation of city information system

RS803 Applicationsof RS& GISin Forestry, Ecology & Environment (3-0-0) 3
Forest mapping & classification, Study of Bio-diversity in different Biomes, Forest Fire: Identification, Control,
Estimation of losses and management, Environmental Planning & Management, Study of Ecological imbalances
and controls, Monitoring and forecasting of vegetation Health, Deforestation and Land degradation:

Identification, control & management.

RS804 Applicationsof RS & GISin Earth Sciences (3-0-0) 3
Geological mapping Lithology and structure, Geomorphological mapping Altimetric and Planimetric analysis, Oil and
mineral exploration, Ground water and surface water potential mapping, Snow melt runoff forecasting, Natural Hazard
and disaster (Earthquakes, Volcanic eruptions, Landslides, Avalanches, Flood, Drought, etc): Zone

mapping, Forecasting, estimation of losses and management, Monitoring ocean productivity and coastal zone
management.

RSB05  Selected Topicsin Remote Sensing and GIS (3-0-0) 3

RS 806 Aerial Photography and Digital Photogrammetry (3003
Principles and operation of GPS/DGP , Topographic maps and remote sensing images. map scale and content, image
sources and interpretation methods, accuracy issues Introduction: aerial photography in the context of other remote
sensing systems , Physics of light: principles of recording the image, Stereoscopy and parallax, Geometry: scale
variation, relief displacement, tilts, Geometry of vertical aerial photographs: geometry, co-ordinate axes, scale,
measurement, Softcopy photogrammetry, Digital elevation models, Air photo mosaics and orthophotos,
Interpretation: principles and factors, Applied interpretation: geology, geomorphology, vegetation, soils, urban
structures, Flight planning, APl project management and implementation, Recent developments - digital aeria
photographs, scanning existing photography.

Mikhail, Bethel and McGlone. 2001. Introduction to Modern Photogrammetry, John Wiley and Sons, Inc., New York.

Philipson (1997). 2nd edition, Manual of photographic interpretation, edited by American Society for Photogrammetry and Remote
Sensing.

Kas@er? Michael - Egels, Yves. Digital photogrammetry. London : Taylor & Francis, 2001

Wolf R.P, Elements of Photogrammetry McGraw-Hill, 2000

RS807 Microwave Remote Sensing (3003
Electromagnetics:Fundamental  background information., Electric and magnetic fields, waves,and
dielectrics,Coordinate systems, and the divergence and Stokes' theorems., Faraday's law and the Maxwell-Ampere
law., Maxwell's equations, time-harmonic form, Plane wave propagation, general relationship between E and H.,
Polarization, propagation in a lossy medium, propagation of electromagnetic power. Characteristics of antenna
patterns. Radiometry: Passive microwave remote sensing, Polarized radiation, coherence, radiometry vs. radar.
Fundamental radiometric units, source of brightness, and the Planck law. Irradiance, and absorptivity, emissivity,
reflectivity, transmissivity. adiative transfer, simple examples, and atmospheric structure and composition.

Ulaby, F. T., R. K. Moore, and A.K. Fung, Microwave Remote Sensing: Active and Passive, Vol. | -- Microwave Remote Sensing
Fundamentals and Radiometry, Addison-Wesley, Advanced Book Program, Reading, Massachusetts, 1981, 456 pages. Ulaby, F.
T., R K. Moore, and AK. Fung, Microwave Remote Sensing: Active and Passive, Vol. Il -- Radar Remote Sensing and Surface
Scattering and Emission Theory, Addison-Wesley, Advanced Book Program, Reading, Massachusetts, 1982, 609 pages.

WR701 Applied Hydromechanics (3-0-0) 3
Basic concepts and eguations of Ideal and Real fluid flow, stream & potential functions, Basic flow patterns of ideal
fluid flow and their superposition, lift-drag. Laminar flow, Navier-Stokes equations, exact solutions, Boundary layer
concepts and equations. Turbulent flow and theories of turbulence, Reynolds equations, Power, logarithmic velocity
distribution, flow through pipes. Varied flow equation and methods of computation, methods for natural channels,
flow over spillways, hydraulic jump, types of spatially varied flow, Demarchi's equation for side weirs.

H.R. Vallentine, Applied hydrodynamics

Raudkivi & Callander, Advanced Fluid Mechanics

French, Open Channel Hydraulics

WR702 Surface Water Hydrology (3-0-0) 3

Importance/Applications, Water Budget, Catchment hydrological cycle, hydrometeorology. Rainfall, interception,
infiltration, soil moisture, evapotranspiration, runoff, groundwater (process description measurement spatio-
temporal data analysis, estimation of each). Rainfall runoff modeling, Unit Hydrograph, Flow routing, Flood
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estimation, Time series modeling.
Chow et al, Applied Hydrology
VM Ponce, Engineering Hydrology

WR 703 System Approach & Optimization Techniquesin Water Resour ces Engg. (3-1-0)4
Definition of a system, classification, steps in system design. Water resources systems, Concept of a system,
Classification, systems analysis techniques, Issues in system approach, Advantages and limitations, Objectives of
Water Resources development, stepsin system design. Linear Programming: Formulation, Graphical method, Simplex
method, Primal-dual relationship, introduction to sensitivity analysis, Application of LP. Dynamic

Programming (DP) and applications in Water Resources Engineering. Network models -Transportation models,,
WR System as a network flow problem, Non-linear programming, Unconstrained and constrained Optimization,
Lagrange multipliers method and Kuhn - Tucker conditions. Multi-objective models, Plan formulation and selection
techniques.

D.P.Loucks et al., Water Resources Systems Planning and Analysis

Ravindran et al., Operations Research - Principles and Practice.

S.SRao, Engineering Optimisation

F.SHiller and G.J.Liberman, Introduction to Operations Research.

Y.Y.Haimes,Hierarchial Analysis of Water Resources Systems

WR 704 Groundwater Hydrology (3-0-0)3
Occurrence of groundwater, types of aquifers, formulation of governing equation for groundwater movement,
groundwater budget, mechanics of well flow-solutions to unsteady flow to fully and partially penetrating wells in
confined/unconfined, non-leaky aquifers, well design criteria, parameter estimation; Finite differencef/finite element
modeling for groundwater flow, Pollutant transport in groundwater, Seawater intrusion in coastal aquifers; Artificial
recharge, water-logging, Stream-aquifer interaction, Conjunctive use management of surface and groundwater.

Mc Whorter, D.B. and D.K. Sunada. Groundwater hydrology and hydraulics, Water Resource Pub., Fort Collins, USA, 1977.
Fetter, CW. Applied hydrogeology, CBS Publishers, New Delhi, 2nd Edition, 1990. Todd, D.K. Groundwater hydrology, John
Wiley, 1980.

RUSI?I{OI‘I, K.R. and Redshaw SC. Seepage and groundwater flow, Arnold, London,1976.

Karanth, K.R. Groundwater assessment, devel opment and management, Tata McGraw Hill, New Delhi, 1987.

WR705 Hydrology & Hydraulics Lab (0-0-3) 2
Experiments on flumes and field hydrology problems

WR706 Design of Hydraulic Systems (3-0-0) 3
Objectives of hydraulic structuresin Water Resources Systems. Preliminary investigation and preparation of reports.
Design of water storage structures:1) High dams- Gravity dam (zonal method design), overflow & non overflow
section 2)Low dams - weirs, earthen dam, vented dam ( Barrage). Instrumentation and maintenance of dam structures.
Collection and conveyance of water. Design of Intakes. Conveyance systems for irrigation, drinking and hydropower.
Design of canal networks. Hydraulic design of pressure pipes, hydrostatic tests on pipes. Design of distribution system-
pressure in distribution system. Nomographs, Hardy Cross & numerical methods. Computer

aided design (application of CAD)

Creager, Justin & Hinds, Engineering for Dams, Vols. I, 11, 111

Varshney, Hydraulic & Irrigation Sructures

Mays, Handbook of Water Resources

WRT707 Infrastructural Project Management (3-0-0) 3
Project - definitions, characteristics, life cycle phases, types. Pre-feasibility, Techno-economic feasibility & Detailed
Project reports. Project economics, Project economic evaluation. Project Risk - measures, types. Risk anaysis -
sensitivity analysis, scenario analysis, Monte Carlo simulation, Decision trees. Decision making under risk and
uncertainty. Project organization, Work Breakdown Structure. Contracts, Tendering, Disputes, Arbitration.
Construction Planning & Management, Scheduling tools- Bar charts, CPM, PERT (brief description only). Resources
allocation - smoothening & leveling.Materials management and inventory control, Equipment/machinery management
and economic anayss.

S Chawdary, Project Management

P.K. Joy, Total Project Management

P Chandra, Projects Planning Analysis.

WR 708 Sustainable Water M anagement (3003
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Water resources management-purpose, water managers, sustainability, comprehensive framework for sustainable
water management. Water and environmental law. Financial planning and management-economic analysis, benefit
cost ratio, total economic value evaluation, water allocation. Reservoir operation- deterministic flow, reservoir sizing,
sequent peak analysis, conjunctive use management- water budget, models, water harvesting.
Grigg, N.S,, Water Resources Management, McGraw Hill, New York, 1996. A. S
Goodman, Principle of Water resource Planning, Prentice Hall,1998.
Y. Heiman, Hierarchical analysis of water resources Systems, McGraw Hill, 2003.
Lorry W. Meyer, Water Resources Handbook, McGraw Hill,1993. James,
S & Lee, W., Economics of Water Resources,1982.

WRS800 Irrigation Technology & Water M anagement (3-0-0) 3
Basic soil physics- soil properties, soil water storage and movement in vadose zone. Climatic variables. Crop water
requirements, irrigation water requirements. Irrigation scheduling. Types of irrigation schemes, methods of
irrigation. Components of surface irrigation scheme, micro-irrigation methods (sprinkler, drip)- design features.
Drainage system-components and design. Irrigation water quality, salt balance, soil salinity problems & remediation.
Farm irrigation management schemes- conjunctive use, deficit irrigation, water alocation schemes. Socio-economic,
institutional and environmental aspects of irrigation systems. Performance indicators- water production functions,
economic productivity.

Larry James, Principles of farmirrigation system design

NH Rao, Irrigation scheduling with limited water supplies, CBIP Publ. 218 Smedema & Reycroft, Land Drainage, Batsford
Academic

WR801 Finite Element Applicationsto Flow Problems (3-0-0) 3
Introduction to partial differential equations, numerical methods, initial and boundary value problems, weighted
residua techniques. Galrekin finite element method, element families, formulation of element equations, global
matrix, higher order elements, solution techniques application of Galerkin. FEM to various surface and subsurface
flow problems.

P.S. Huyakern and G F Pinder, Computational methodsin sub-surface flow, Academic Press, 1983

J.Donea, Finite Element methods for flow problems, Applied Publishers, 2003

WR802 Computational M ethodsin Subsurface Flow (3-0-0) 3
Partial differential equationsin subsurface flow, initial and boundary value problems, solution methodology. Finite
difference method -various schemes and their solution, simulation of single phase subsurface fluid flow. Finite element
method - Galerkin method, element families, solution of steady and transient groundwater flow problems. Boundary
element method - Basic concepts, application to one and two dimensional sub-surface flow problems. Method of
characteristics and its applications, Analytical elements, infinite elements and applications.

P.S. Huyakern and G F Pinder, Computational methodsin sub-surface flow, Academic Press, 1983

J.Bear and A.Verruijit, Modelling groundwater flow and pollution, 1988

WR803 Integrated River Basin Development (3-0-0) 3
Necessary conditionsfor river basin devel opment Heceristic approach, sequential approach, components of river basin
development, conjunctive use of surface water and groundwater, planning design and development of regional
groundwater system in ariver basin. Inverse modeling in regional GW system. Role of industries, NGO and VO in
river basin devel opment, Socio-economic factors rehabitation, concept of sustainable development, some typical case
studies.

T.M.Chaturvedi, Water Resource Systems

W.G.Yeh, Groundwater Management

WR804 Fluvial Hydraulics (3-0-0) 3
Basic characteristics of river-beds and sediments. Sediment related problems. Sediment properties: physical, bulk,
chemical. Modes of sediment movement and transport, Regimes of flow. Initiation of motion, Shields criteria, Critical
velocity, Critical shear, Lift concept. Bed forms and resistance to flow, Suspended sediment transport, governing
equations, measurement, computation. Bed load transport, computation of bed load, measurement. Total load
computation. Design of stable channels, Critical Tractive Force approach.Reservoir sedimentation, aggradation

and degradation of natural channels, Loca Scour phenomenon, catchment erosion processes Graf, Sediment transport
Henderson FM, Open Channedl Hydraulics

Garde & Rangaraju, Alluvial Sream Problems
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WR805 Selected Topicsin Water Resour ces Engineering & M anagement (3-0-0) 3

WR 806 Geo-informatics Applicationsin Water Resour ces Engineering (3-0-0)3
The electromagnetic spectrum and atmospheric considerations, Spectral Characteristics, Sensors and platforms :Data
Products , Image Interpretation and Analysis GIS and GPS , Applications: Land use/land cover, NDV|I, Evaluation
of surface and ground water resources, Watershed Management, flood inundation model ILng and mapping.

Lillesand, T.M., RW. Kiefer, and J.W. Chipman. 2004. Remote Sensing and Image Interpretation. 5 Edition. John Wiley & Sons.
Sabins, F.J. Jr. Remote Sensing: Principles and Interpretation. Third Edition. W.H. Freeman and Company, New York. 1996.
John R Jensen, Remote Sensing of the Environment An Earth Resource Perspective 2nd Edition, Dorling Kindersley India Pvt Ltd
M.G. Sinivas(Edited by), Remote Sensing Applications, Narosa Publishing House, 2001.

Mischael Hord, "Remote Sensing Methods and Applications', John Wiley & Sons, New York, 1986.

WR807 Water Quality Modelling & M anagement (3-0-0) 3
Water quality description, various characteristics of water, water quality criteria and standards, elements of reaction
kinetics, spatial and temporal aspects of contaminant transport, transport mechanisms - advection, diffusion,
dispersion. Rivers and streams, convective diffusion equation and its applications. Estuaries, estuarine hydraulics,
estuarine water quality models. Lakes and reservoirs, eutrophication. Contaminant transport in unsaturated flow, solute
transport models for conservative species, solute transport in spatially variable soils. Contaminant transport in
groundwater, advection, dispersion, one dimensional transport with linear adsorption, dual porosity models,
numerical models, biodegradation reactions. Water quality management, socio-economic aspects of water quality
management, management alternatives for water quality control, waste load allocation process, lake quality
management, groundwater remediation.

Thomann,& Mueller, Principles of Surface Water Quality Modeling and Control

Chapra SQurface Water-Quality Modeling

Schnoor, Environmental Modeling

Thomann,. Systems Analysis and Water Quality Management

WR 809 Soft Computing in Civil Engineering (3-0:0)3
Fuzzy logic-Classical sets and fuzzy sets, fuzzy sets operations, fuzzy relations, Membership functions, de-
fuzzification, fuzzy rule based systems, Applications. Artificial neural network-Model of a neuron, learning rules,
activation functions, single layer perceptron networks, multilayer feed forward networks, back-propagation
algorithm, Hopfield networks, Applications. Genetic agorithm-Fitness function, genetic algorithm operators-
reproduction, crossover, mutation, schemata and schema theorem, Applications.

Ross T.J., Fuzzy logic with engineering applications-McGraw Hill, 1995

Haykin S, Neural networks-a comprehensive foundation-Prentice Hall,2™ edition, 1998.

Goldberg D., Genetic algorithms- Addison-Wesley, 1 edition,1989.

WR 810 Applied Hydrology (3-0-0)3
Hydrologic cycle. Introduction to hydrologic models-deterministic, probabilistic, conceptual, parametric. Rainfall
runoff transformation: unit hydrograph concepts, systems concept, response functions, SCS-CN method, rational
method. Statistical treatment of hydrological data: PDF, frequency analysis of rainfall, low flow, flood, drought. Basic
concept of stochastic hydrology. Flow routing; Hydraulic and hydrologic routing. Reservoirs: capacity,

operation, sedimentation, rule curves. Urban hydrology

Chow. V.T.,.Maidment. D. R, and .Mays L. W, Applied Hydrology McGraw Hill,1988

Maidment. D. R, Handbook of Hydrology, McGraw Hill,1993

WR 811 Hydrological Processes (3-0-0)3
Introduction to the major hydrological processes and field measurement techniques. Elements of evaporation
phenomena and plant growth: Weather Phenomena (solar radiation and energy balance on the earth's surface, air
temperature, wind speed, humidity of air and transport of water vapor in the air). Evaporation from water bodies, bare
soil, vegetation (transpiration) and methods of Evaporation estimation (Penman, Penman-Monthieth, Hagreaves,
Turc, etc). Interception, throughfall, depression storage. Unsaturated (vadose zone) phenomena: Infiltration, water
flow and retention in the unsaturated zone and method of estimations, (Horton's model, Holtan model, Darcy equation,
Richards's equation, Green-Apt equations, etc) and other empirical methods.

Chow. V.T.,.Maidment. D.R, Mays L.W.,, Applied Hydrology,McGraw Hill,1988.

.Maidment. D. R, Handbook of Hydrology, McGraw Hill,1993.
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WR 812 River Engineering and Sediment Transport (3-0-0)3
Watershed erosion and yield modeling concepts. Hydraulics of loose boundary channels; sediment transport
(suspended load, bed load and total load); Dispersion and diffusion in channels and fluid transport of contaminants.
Aggradations and degradation problems; local scour and its protection measures; special aluvial problems.
Design of stable channels. River engineering: channel morphology, methods of river training.
Mays L.W., Water resources engg,John Wiley,USA,2001.
Chow. V.T., Open channel hydraulics, McGraw Hill,1959.
AndreRrobber.River processes. An introduction to alluvial dynamics,Arnold,London,1995.

WR 813 Water Resour ces Systems Analysis (3-0-0)3
Definition of system, System modeling and simulation, System planning model for hydropower,

Objective functions, constraints and resources input with reference to operation model of hydro-power systems,
Simulation and search procedure, Linear programming and Dynamic programing, Hydropower project planning and
economic analysis, hydropower components, Investment and socio-economic analysis/ costs, Economic profitability

analysis, Optimization of water resources schemes.
Loucks. D.P., Sedinger. P.J.R., Haith D.A., Water resources systems planning and management, Prentice Hall, New Jersey,1987.
Hall A KK and Droup. J. A., Water resources systems engineering, Tata McGraw Hill, 1970.

WR 814 Integrated Water shed M anagement (3-0-0)3
Introduction and basic concepts of watersheds; Sustainable watershed approach & watershed management practices,
Integrated watershed management- integrated approach, conjunctive use, rainwater harvesting; Watershed modelling-
modelling approaches, system concept, hydrologic processes, rainfall, run-off, sub-surface flow; Socio-economic
aspects, RS& GIS in watershed management; Water quality management — sources of pollution, water quality
modelling, environmental guidelines; Flood and drought management; Principles of water conservation and
recycling.

Murthy JVS 1998. Water shed management, New Age International, New Delhi.
V. Lazarova, and Akica Bahri 2004. Water reuse for irrigation. CRC Press, London.
Black Peter E. 1991. Watershed hydrology, Prentice Hall, London.
CWC Report 2005. General guidelines for water audit and water conservation. Ministry of Water Resources, New
Delhi
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DEPARTMENT OF CIVIL ENGINEERING

CV800 Environmental Geotechnology (3-0-:0)3
Perspectives of Environmental Geotechnology, Soil - Environment water Interaction, Mass transport, Energy
Gradient & Conductivity, Sources of water, Contamination - under ground, ground water, Flow conditions,
Contaminate migration, Disposal and Containment of Solid water, Remediation.

Donald P. Coduto, Geotechnical Engineering Principles and Practices, Prentice-Hall

Danid, D. E. Geotechnical Practice for Waste Disposal, Chapman and Hall, London.

Reddi, L. N., and Inyang, H. F., Geoenvironmental Engineering- Principles and Applications, Marcel Dekker, Inc.

CV801 Environmental | mpact Assessment (3-0-0)3
Planning and Management of Environmental Impact Studies. Methodologies, Prediction and assessment of impacts,
evaluation of alternatives. Case Studies. Sustainable development; Environmental policy.

Canter L.W., Environmental Impact Analysis, Mc. Graw Hill.

Sivastava A.K, Environmental Impact Analysis, APH Pub., New Delhi.

EN701 Environmental Quality & Mon (3-0-3)5
Environmental Chemistry - Basic concepts from general chemistry, Acid -Base Equilibria, Solubility Equilibria,
removal of heavy metals from complex water and wastewater systems, Oxidation-reduction Equlilibria, Water
Stabilization, Water softening and neutralization. General principles of sample collection and data analysis.
Microbiology - The characterization, classification and identification of microorganisms, Pure cultures and cultural
characteristics, Enzymes and their regulations, Microbial metabolism, Control of microorganisms. Microbiology of
domestic water and wastewater, industrial microbiology. Epidemiology of infectious diseases, microbial agents of
diseases

Laboratory Practices : Gravimetric methods for solids analysis in water and wastewater, analysis of common cations
and anions in water/wastewater, determination of nitrogen, phosphorus and chemical oxygen demand (COD).
Titrimetric methods; Electrochemica methods; Spectrophotometric methods; Nephelometric methods; Atomic
Absorption spectroscopy; Biochemical oxygen demand (BOD), MPN test for microbial pollution, plate counts;
confirmatory tests.

Sawyer C.L, McCarthy, P.L and Parkin, G.F. Chemistry for Environmental Engineering. McGraw-Hill.

Pelczar M.J., Chan E.C.S and Krieg, N.R. Microbiology. Tata McGraw-Hill.

Julia Levy, Campbell, J.J.R and Henry Blackburn, T., Introductory Microbiology, John Wiley and Sons.

EN702 Physico-Chemical Processesfor Water & Wastewater Treatment (3-1- 0)4
Water Quality, Physical, chemical and biological parameters of water, Water Quality standards, Water quality
indices. Water purification systems in natural systems, physical processes, chemical processes and biological
processes. Primary, Secondary and tertiary treatment. Unit operations, unit processes. Aeration and gas transfer,
Sedimentation, Filtration, Adsorption, lon Exchange-processes, Membrane Processes, Reverse osmosis,
Ultrafiltration, Electrodyalisis, Disinfection

Weber, W.J. Physicochemical Processes for Water Quality Control, John Wiley and Sons.

Peawy, H.s, Rowe, D.R, Tchobanoglous, G. Environmental Engineering, Mc-Graw -Hill.

MetCalf and Eddy. Wastewater Engineering, Treatment, Disposal and Reuse, Third Edition, Tata McGraw-Hill.

EN703 Air, Noise & Solid Waste M anagement (3-1-0)4
Air pollutants, Sources, classification, emission, Effects on Health, vegetation, materials and atmosphere, Reactions
of pollutants in the atmosphere and their effects. Particulate emission control, and other removal methods like
absorption, adsorption, precipitation etc., Air quality models. Noise Pollution- sources, mitigation. Municipal Solid
Waste: Generation, Rate Variation, characteristics (Physical, Biological and Chemical); Management Options for
Solid Waste, Waste Reduction at the Source, Collection techniques.

Wark Kenneth and Warner C.F, Air Pollution its Origin and Control. Harper and Row, Publishers, New York

Sncero A.P. and Sincero G.A. Environmental Engineering, Prentice Hall.

Manual of Solid Waste Management, Ministry of Urban Development, Gowt. of India.

EN704 Biological Processes Design for Wastewater Treatment (3-1-0) 4
Wage waters-Sources, naure ad characteridtics, Process Kinetics, Enzyme reactions
Reactor Analysis, Design of wastewater treatment systems, Activated Sludge and its process modifications,
Biological Nitrification and denitrification, Aeration systems, Treatment Ponds and Lagoons, Attached Growth
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Biological Treatment Systems, Anaerobic processes, Sludge Disposal, Waste water reclamation and reuse, Effluent
disposal, Stream Sanitation, Biotechnological tools like bioremediation, genetically modified organisms etc. for
environmental management.
Benefield, L.D and Randall C.W. Biological Processes Design for Wastewaters, Prentice Hall.
Quasim, SR. Wastewater Treatment Plants Planning, Design and Operation, CBS Publishing.
Van Haandel A.C & Lettinga G. Anaerobic Sewage Treatment, John Wiley and SonsLtd. Chichester

EN705 Environmental Engineering Lab (0-0-6) 4
Examination of Microorganisms. Reactor design and operation - demonstration, session: laboratory biochemical
reactor, coagulation, chlorination of water, heavy metal removal, colour removal, Absorption studies using activated
carbon. Estimation of suspended particulate matter and pollutantsin air using high volume sampler.

American Public Health Association et al, Standard Methods for the Examinations of Water and Waste Water, APHA.

Angja, K.R.,Experiments in Microbiology, Plant Pathology and Tissue Culture, Wishwa Prakashan, New Delhi. Manual

of methods of General Bacteriology, ASM Publication.

EN801 Earth & Environment (3003
Understanding the Earth, atmosphere and processes governing environmental conditions; the geologic, tectonic,
hydrological and biogeochemical cycles. Study and significance of natural resources; renewable biological resources,
wildlife conservation/management, fisheries, forestry, energy resources, energy consumption, scarcity and
conservation; mineral resources, mineral availability and recycling; air, water and soil resources. World food supply;
ecological impacts of modern agriculture, organic farming. Major environmental concerns.

Heijungs, R. Environmental Life Cycle Assessment of Products. Center of Environmental Science, Leiden.

EN802 Trangport of Water & Wastewater (3003
Transport of Water: Water Storage and Transmission: pumps and pumping units, Materials for pipes: Specification
for pipes, pipe appurtenances, control devices. Distribution Systems : Principles of design, analysis of distribution
networks, maintenance of distribution systems, Transport of Wastewater: Concept of model based design - hydraulic
fundamentals of design models - Basic properties and model formulations for the design of wastewater of collection
system - transitions in flow of sewage. Storm Drainage: rainfall data analysis - hydraulics. Equipment requirement for
O & M; preventive maintenance - monitoring safety requirements.

Fair G.M. Geyer, J.C., Okun, D.A. Water and Wastewater Engg. Vol.l and I1, John Wiley, New York, 1981

EN803 Air Quality Management (3003
Atmospheric diffusion of pollutants and their analysis, Transport, transformation and deposition of air contaminants on
aglobal scale, Air sampling and pollution measurement methods, principles and instruments, Ambient air quality and
emission standards, Air pollution indices, Air Act, legislation and regulations, control principles, Removal of gaseous
pollutants by adsorption, absorption, reaction and other methods. Biological air pollution control

technologies; bioscrubers, biofilters, Indoor air quality

Wark Kenneth and Warner C.F, Air Pollution its Origin and Control. Harper and Row, Publishers, New York

EN804 Modelsfor Water & Air Quality (3003
Introduction to Mathematical Models: Modeling approaches to water quality - classification of models -
considerations in selecting models, Model requirements and limitations. D.O. Models for Streams, Models for
Estuary and Lakes, Air quality models. Application of available softwares in water, air and distribution networks.
Thomann, RV., and Mudller, A.J. Principles of surface water quality modelling and control, Harper and Row, New York.

EN805 Solid & Hazardous Waste M anagement (3003
Municipal Solid Waste : Generation, Rate Variation, characteristics; Management Options for Solid Waste,
Transport of Municipal Solid Waste, Routing and Scheduling, Treatment, Transformations and Disposal Techniques.
Norms, Rules and Regulations. Economics of the on-site v/s off site waste management options. Integrated waste
management. Introduction to Hazardous wastes, Definition of Hazardous waste, Risk assessment,

Transportation of hazardous waste, Current Management Practices: Environmental audit, Containment, remedial
aternatives.

C.N. Haas and R.J. Vamos. Hazardous and Industrial Waste Treatment. Prentice Hall, Englewood Cliffs, New Jersey.

Freeman, H.W. Sandard Handbook of Hazardous Waste Treatment and Disposal, McGraw Hill, 1989
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EN806 Environmental Systems Analysis (3003
Introduction to natural and man-made systems. Systems modeling as applied toenvironmental systems, the model
building process, addressing to specific environmental problems. Strategies for analyzing and using environmental
systems models. Application of optimization methods. Integrated management strategies
Weber W.J. Jr. Environmental Systems and Processes, Wiley Interscience.

EN807 Management of Water, Waste & Sanitation Utilities (3003
Introduction to management of Water and Sanitation, Development programmes, Feasibility planning. The role,
objectives and techniques of project management to deliver effective and efficient infrastructure services, Project
Appraisal, Contract management, Strategic Management, Change Management, Financial & Marketing management for
non-financial water managers, Sustainable water and material flux management, Environmentally sound technologies
for fresh water and wastewater management, Water quality surveillance programmes. The Emergence of Public
Services Transnational Corporations and their Strategies in the Water Sector. Concept of Water Markets and therole
of national and federal governments.

Mays, Urban Water Supply Handbook, McGraw Hill.

EN808 Membrane Processes for Water & Waste Treatment (3003
Introduction to membrane separation processes, Membrane filtration, dead and filtration, Cake filtration, Reverse
osmosis, Nanofiltration, Ultrafiltration, Microfiltration, Membranes and modules, MF/UF experimental set up, Laws of
MF/UF, Limiting Phenomena, Economic study, Applications, Case studies.

American Water Works Association Research Foundation, Water Treatment- membrane processes, McGraw Hill.

EN809 Industrial Waste Treatment (3003
Specia nature of Industrial wastes, Sources and Characteristics, equalization/neutralization, treatment - based on
specific case studies of major industrial processes like Food and dairy, ditillery, fertilizers, pulp and paper, textiles,
petrochemicals, power generation, electronicsand I T etc.

Eckenfelder, Wedey W. Jr., Industrial Water Pollution Control, McGraw Hill.

EN810 Environmental 1ssuesbased on Case Studies (3003
Current issues of National Importance like River basin disputes, National/Inter National Environmental Policy, Global
Conflicts etc. to be discussed.

EN811 Remote Sensing & GIS (3003
Fundamentals of Remote Sensing, Concepts, Sensors, Interpretation and Analysis Techniques, Indian Satellites,
Applicationsof GIS.

Thomas N. Lillesand and Keifer - Remote Sensing and Image I nter pretation, John-Wiley.

Anji Reddy - Remote Sensing and GIS- Anshan Pub.

EN812 Selected Topicsin Environmental Engg. (3003

EN813 Ecotechnology (3003
Water budgeting, crop irrigation, Ecotechnology in crop plants, Sewage farming and utilization of waste water and
solid wastes, wetlands and Root zones. Waste handling by Composting, Vermi compost other degradable biomass
waste handling, Ecosanitation. Biodegradation: principle and ecorestoration. Green technology and green chemistry.
Case studies about solid wastes from different industries and reuse.

Eco technology for Pollution Control and Environmental Management, R. K. Trivedi, Arvind Kumar, Enviromedia,
Karad.

EN814 Environmental Biotechnology (3003
Concepts, Definitions, criteria, Bio treatment options for soil and ground water contamination, Bio accumulation, Bio
fertilizers, agro technologies, Bioremediation and eco restoration using plants and microorganisms. Role of GMO in
environmental biotechnology field with different examples.

Environmental Bio technology, Geeta bali et.al. APH Publishing, New Delhi.

EN815 Industrial Pollution M anagement (3003
Concepts, benefits, waste reduction, waste audit, environmental audit, 1 SO 14000, 1SO 18000 series standard, Total
quality management Life cycle design / assessment, process industries, cost benefit analysis, EIA and EMP, Good
Management Practices, problems of small industries, case studies.
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Industrial Pollution Prevention Handbook, Freeman H.M., McGraw Hill Inc.

EN816 Environmental Microbiology (3003
The Characterization, classification and identification of microorganisms, Pure cultures and cultural characteristics,
Enzymes and their regulations, microbial metabolism, control of microorganismz. Microbiology of domestic water
and wastewater, industrial microbiology. Epidemiology of infectious diseases, microbial agents of diseases.

Pelczar, M. J., Chan E.C. S and Krieg, N. R. Microbiology. Tata McGraw-Hill Publishing Company Limited,

New Delhi.

EN 817 Environmental Management (3-0-0) 3

Principles of Environmental Management, Policy and Legal aspects of Environmental Management, Environmental
Management Techniques, Environmental Design, Environmental Economics, Case studies.

Kulkarni V and Ramachandra T.V., Environmental Management, Capital Publishing, Banglore

North K, Environmental Management, ILO, Geneva

Sapru RK., Environment Management in India, Ashish Publishers, New Delhi. Kumor A., and Oti, Environment
Management, APH Publishers, New Delhi.

EN818 Environmental Toxicology (3-0-0)3
Defintion branches Taxicology, role of Taxicologist, causes of toxicity, types of toxicity, occurence of toxciants,
damage process and action of toxicants, factors afftecting xenobiotic action., defense responses to toxicants, aquate
and environmental toxicity, agquatic toxicology tests & their types, environmenta impact interpretation, some
important terminologies in toxicology, recent advaces in toxicity anaysis.

W.G Lands M.H Yu, Introduction to environmental toxicology, CRC press

EN819 Environmental Hydraulics (3-0-0)3
Basic equations for fluid flow analyses, Reynolds transport theorem, Fundamental Relationships for Flow and
Transport, Diffusion and dispersion, Derivation of diffusion equation, Solution of diffusion equation, Advective
diffusion, Turbulent diffusion, Transport Processes in Rivers, Modelling the movement of pollutants in ground water,
Treatment Plant Hydraulics, Hydraulic profiles, Distribution networks.

Clark, M.M., Transport Modeling for Environmental Engineers & Scientists, John Wiley & Sons, 1996.

Martin J.L. and McCutcheon S.C. Hydrodynamics and Transport for Water Quality Modeling, CRC Press, 1999.
Chapra, SC. Surface Water Quality Modeling McGraw Hill Book Co, 1997.

Ranga Raju K G, Flow through Open Channels, Second edition, Tata McGraw-Hill Company Ltd, 1997.

Sngh, Vijay, Hager, Willi H. (Eds.), Environmental Hydraulics, Kluwer Academic Publishers, 1996.

Tsanis, |.K., Wu, J., Shen, H and Valeo, C. Environmental Hydraulics, Elsevier Publications, 2007.

Bhave P R, Analysis of Flow in Water Distribution Network, Technomic Publishing, 1996.

EN820 Modelling Waste Water Treatment Processes And Plants (3-0-0)3
Basis of wastewater modeling (kinetics, stoichiometry, mass balances, hydraulics, mixing and matrix notation) - An
introduction of existing International water Association Quality (IWAQ) models (ASM1, ASM2, ASM3, ASM2d) -
Selection of computer programs in which the models can be built in; Procedures for characterization of wastewater
and sludge and the protocol for the development of calibrated activated sludge models- Case studies on modeling
wastewater treatment plants. Applications of computer programsviz. ASIM, AQUASIM, SIMBA, WEST, SCADA as
atool of modeling wastewater treatment processes.

Henze, M., Gujer, W., Mino, T and M.C.M. van Loosdrech, Activated Sudge Models ASM1, ASM2, ASM2d and ASM3,
WA publishing, 2002

D. Brdjanovic, SC.F Medijer, C.M. Lopez-Vazquez, C.M. Hooijmans, M.C.M. van Loosdrecht, Applications of
Activated Sudge Models, IWA Publishing, 2014.

Lelv Rieger, Sylvie Gillot, Guenter Langergraber, Takayuki Ohtsuki, Andy Shaw, Inmre Takacs, Stefan Winkler,
Guidelines for Using Activated Sudge Models, IWA Publishing, 2012

GT700 Basic Geomechanics (3-1-0)4
Conceptsof failureand yield in soil, Failure theories, Effective stressesin soils, Microstructural considerations, Stress-
path concepts and their applications. Shear Strength of soils and rocks, Mohr-Coulomb strength theory, Shear strength
tests, Stress-deformation characteristics. Critical state concepts and their application, constitutive relationships.
Deformation analysis, components of settlement, permissible settlements, consolidation settlements .Flow through
oils.

Mitchell, J.K. Principles of Soil Behavior, John Wiley
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Lambe, T.W. and Whitman, R.V. Soil Mechanics, Wiley Eastern.

GT701 Shallow Foundations (3003
Assessments of foundation loads, Choice of foundation types,Determination of bearing capacity by theoretical
approaches, penetration tests and plate load tests, Proportioning of footings by conventional and uniform settlement
methods,, Structural design(limit state) of shallow foundations, Expansive soils- Problems and remedial measures.
Footings on layered soils and sloping grounds.

Bowles, J.E., Foundation analysis and design, McGraw Hill.

Swamisaran S, Design of substructures, Oxford and IBH publishers

Winterkorn and Fang, Foundation Engineering handbook, Von Nostran Reenhold Co.

GT702 Geotechnical Engineering Lab (0032
Identification of soils, Index properties, Hydraulic properties, Shear strength properties, Settlement characteristics,
parametric studies. Rock testing, Demonstration of SPT and Pressuremeter.

Lambe, T.W.,Soil testing, Wiley International.

Relevant latest 1S Codes.

Head,K.H., Manual of soil laboratory testing, Volumes 1-3.

GT703 Earth & Earth Retaining Structures (3003
Introduction, Rankine and Coulomb theories, Graphica method, Passive earth pressure by curved rupture surface,
Stability analysis of gravity type, Cantilever type, Counterfort type retaining walls, Design of Soil reinforced retaining
walls. Braced excavations, Analysis and design of sheet piles, Stability of sopes, Finite and infinite dopes, Swedish
circle method, Taylor's modified Swedish circle method, Taylor’s stability charts and Bishop’s method of analysis.

Terzaghi K, and Peck,R.B., Soil Mechanics in engineering practice, McGraw Hill.

Bowles, J.E., Foundation analysis and design, McGraw Hill.

GT704 Pile Foundations (3-1-04
Shallow vs. deep foundations, Classification of pile foundations, axial load carrying capacity of a single pile by
different methods, negative skin friction, pile group efficiency, distribution of load to pilesin groups, Design of pilesand
pile cap; settlement analysis of single pile and pile groups; Laterally loaded piles, batter piles, under-reamed piles;
Construction of pilefoundation, piledriving equipmentsand Pileload tests; durability and protection of piles, economics
of pile foundations.

Tomlinson, M.J., Pile Design and Construction Practice, E and FN Spon.

Poulos, H.G and Davis, E.H., Pile Foundation Analysis and Design, John Wiley

1S2911

GT705 Ground I mprovement Techniques (3003

Introduction to engineering ground modification, need and objectives, Soil stabilization techniques, Mechanical
modifications (shallow and deep compaction methods); Hydraulic modification, Dewatering systems, use of
Geosynthetics and Prefabricated vertical drains, Preloading and Vertical drains; Chemical Maodifications,
M odification by admixtures, grouting, deep jet mixing methods, stabilization using industrial wastes; Modification by
inclusion and Confinement.

Hausmann, M.R.,Engineering Principles of Ground Modification, McGraw-Hill.

Purushotham Raj, Ground Improvement Techniques, Laxmi Publications, New Delhi.

GT706 Computational Lab for Geotechnical Engineers (0032
Slope stability analysis by different methods, Analysis and design of single pile and pile groups. Use of FEM
software(Plaxis) to Geotechnical problems.

Bowles J.E, Foundation analysis and design, McGraw Hill.

Igbal H. Khan, A text book of Geotechnical Engineering, Prentice-Hall

GT801 Rock Mechanics (3003
Engineering classification of rocks, Engineering properties of intact rocks, Determination of insitu properties - shear
strength, deformation, insitu stress, strength of jointed rocks, stability of rock slopes, Bearing Capacity
determination, Ground improvement techniques in rock masses, Rock blasting.

Jaegar and Cook, Foundation of rock masses.

Goodman, Introduction to rock mechanics, Wiley international
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GT802 Soil Dynamics & Machine Foundations (3003
Dynamic loads, Types of machine foundations, Theory of free and forced vibrations, Dynamic soil properties, mass
spring dash pot model, elastic half space model, damping in soils, Design of machine foundations, Foundations under
reciprocating engines, Foundations for machines producing impact loads, Vibration Isolation.
Barkan, Dynamics of Bases and Foundations, McGraw Hill.
Richart RE., Hall Ward Woods, Vibrations in soils and foundations, Prentice Hall.
Prakash S, Soil Dynamics, McGraw Hill

GT803 Advanced Engineering Geology (3003
Introduction, interior of the earth, weathering, Earthquakes, soils, mineralogy, petrology, study of igneous,
sedimentary, metamorphic rocks, Engineering properties of rocks and their assessment, structural geology,
geological structures, Dip and strike, folds, faults, joints, unconformities and their importance, clay mineralogy,
stratigraphy, Hydrogeology, geophysical exploration, applied geology, geological investigations in dam projects,
tunnel projects and in landdides, control measures.

Blyth, F.G.H & de Freitas, H.H., Engineering Geology, ELBS

Krynine & Judd, Principles of Engineering Geology and Geotechnics, McGraw Hill

Robert F. Legget, Geology and Engineering, McGraw Hill

GT8M FEM for Geotechnical Engineers (3003
Introduction; Single element - various shapes, displacement models, isoparametric elements, stresses and strains,
stiffness matrices; The overall problem - an assemblage of elements; Techniques for nonlinear analysis; Application

of FEM to soil and rock mechanics

Desai, C.S & Abd, JF., Introduction to Finite Element Method, CBS Publishers.

Gudehus, RD., Finite Element in Geomechanics, John Wiley.

GT805 Earth & Rockfill Dams (3003

Introduction, site selection and exploration; Factors influencing design and design details; Treatment of rock
foundations and abutments; Foundation treatment of Earth dams on pervious soils, controlling underseepage and relief
wells; stability analysis; special design problems and details; measurements of porewater pressure and movements,
Embankment construction procedures, equipments, quality control.

Sherard, J.C., Woodward, RJ., Gizienski, SF. and Clevenger, W.A., Earth and Earth Rock Dams, John Wiley.

Sowers, G.P. and Sally, H.L., Earth and rockfill Dam Engineering, Asian Publ. House.

GT806 Geotechnical Instrumentation (3003

Requirements of a good instrumentation; Theory, Design, Methods of analysis of data; laboratory and field
instrumentation; Planning an instrumentation program; transducers, hydrometers, strain measuring devices, load cells,
LVDTs, pH meter etc, measuring rock and rock mass properties; settlement gauges, inclinometers, earth pressure
cells, piezometers, instruments used in geophysical exploration methods, ground probing radar and instruments used
in field tests such as SPT, SCPT, DCPT etc., nuclear moisture meter/densitometer, frequency analyzer, role of
electronics in instrumentation; calibration, maintenance and installation of instruments, uncertainty

andyss

Hanna, T.H., Field Instrumentation in Geotechnical Engineering, Trans Tech Publ.

Bowles, J.E., Engineering Properties of Soils and their Measurements, McGraw Hill.

GT807 Selected Topicsin Geotechnical Engineering (3003
Recent advances and current trends in Geotechnical Engineering

GT808 Soil Reinforcement & Geosynthetics (3003

Historical background, RCC, Vidalean concept of reinforced earth, Mechanisms, Types of reinforcements, Backfill soil
properties, soil-reinforcement interaction studies, Internal and external stability criteria, Design principles of steep
reinforced soil slopes, reinforced earth walls, MSE walls, reinforced soil footings, pavements, embankments on soft
soils, geosynthetic clay liners, construction details; geosynthetic materials, functions, property characterization, testing
methods for geosynthetics. Recent research & developments.

Koerner, R M., Designing with geosynthetics, Prentice Hall Inc.

Jones, C.J.F.P., Earth Reinforcement and Soil Structures, Butterworths, Lodon.

ST700 Theory of Elagticity & Plasticity (3003
Elasticity : Definition and notation of components of stress and strain, Generalized Hooke's Law. Plane stressand plane
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strains. Airy's stress function. Differential equations of equilibrium, Solution of two-dimensional problems using
polynomials. Solution in rectangular and polar co-ordinates. Torsion of Prismatic, Circular and Rectangular bars.
Prandtl's membrane analogy.
Plasticity : Introduction to plasticity, Criterion of yielding, Bending of prismatic beams, residual stresses, Plastic
torgon.
SP. Timoshenko and N.Godier, Theory of Elasticity, McGraw Hill
J. Chakrabarthy, Theory of Plagticity, McGraw Hill
Sadhu Sngh, Theory of Plagticity, Khanna Publishers.

ST701 Finite Element M ethod (3003
Types of elements-Discretization of structures-Interpolation functions-Generalised and natural coordinates-Direct
method of element formulation-Limitations-Variational method-Numerical integration-Timoshenko beam element-
Plate bending elements-Mindlin element-Shell elements-Techniques for material and geometric non-linear problems.

C. S Krishnamoorthy, Finite Element Analysis: Theory and Programming, Tata McGraw-Hill.
O. C. Zienkiewiczand R. L. Taylor, The Finite Element Method (vol. 1 and vol. 2), McGraw-Hill

ST702 Theory of Plates (3003
Thin and thick plates-deflection of laterally loaded plates-Navier and Levy's method-Energy and finite difference
methods-Plate subjected to in-plane and lateral loads-Circular plate with symmetrical loading- I ntroduction to buckling
of plates. Vibrations of Plates.

S P. Timoshenko and S W. Krieger, Theory of Plates and Shells, McGraw-Hill

S P. Timoshenko and J. M. Gere, Theory of Elastic Sability, McGraw-Hill

AW.Leissa, Vibration of Plates, NASA Special Publication

ST703 Structural Dynamics (3003
Types of dynamic problems. D'Alembert's principle, Equations of maotion, degrees of freedom. SDOF systems -

free and forced vibrations, support motion, vibration isolation, transmissibility, Duhamel's integral and its numerical
evaluation. MDOF systems - Free vibrations, natural modes, orthogonality conditions, shear frame, matrix iteration for
eigenval ues and eigenvectors, forced vibrations, mode superposition method, damping in MDOF systems. Vibrations
of beams with different end conditions. Principles of earthquake resistant design, response spectrum and equivalent
force concepts, Introduction to design code IS 1893.

Mario Paz, Sructural Dynamics, CBS Publishers

Clough and Penzien, Dynamics of Srructures, McGraw-Hill

ST704 Computer Lab (0032
Students should develop flow charts and programs for design and detailing of RC elements. Analysis of structures
using available softwares.

ST705 Advanced Design of Concrete Structures (3104
Review of limit state design method. Design of floor systems, ribbed dabs, hollow cored slabs, grid floors, yield

line analysis, strip method. Redistribution of moments, continuous beams and frames. Industrial buildings, purlins,
crane gantry girders, precast roof systems, shell and folded plate elements, double pitched roof beams, trusses,
columns, corbels, deep beams, R.C. walls. Storage structures, silos and bunkers, PSC pipes and water tanks. Raft and
pile foundations.

Mark Fintel, Hand book of concrete engineering, ReinHold, New York 1995

N. Krishna Raju, Advanced reinforced concrete design, CBS Publishers 1996.

P. Purushothaman, Reinforced concrete structural elements Tata McGraw Hill 1994.

ST706 Advanced Design of Steel Structures (3-1-0)4
Review of design of structural members and connections, Bolted and welded connections - Flexible, Semi-rigid and
rigid connections. Design of Industrial buildings - Trussed bents, rigid frames, Vierendedl girders, open web structures
and castellated beams, beams with openings. Multi storey framed structures, bracings, semi-rigid joints. Design of
steel and concrete composite beams, columns, floors. Design of light gauge cold formed steel sections. Plastic design
- beams, rectangular and gable frames. Limit state design - tension members, compression members and beams. Design
of silos and bunkers.

Johon E. Lothers - Advanced Sructural Design in Sedl

Lynn S Beedle - Plastic Design of Steel Frames

Handbook of Open-web Structures - CMERI - Durgapur
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Teaching Resoruce for Structural Steel Design for Faculty of Civil Engg- INSDAG, Kolkatta

ST707 Shellsand Folded Plates PREREQ: ST702 (3-0-0) 3
SHELLS - Classification of shells, Membrane and bending theory of circular cylindrical shells, Beam method for
Cylindrical shells. Membrane theory of doubly curved shells- Pucher's stressfunction, Applicationsfor spherical dome,
Conicd shell, Hyperboloid of revolution, Elliptic paraboloids, Conoids, Hyperbolic parabolids. Folded Plates -
behaviour, Whitney's and Simpson's Methods, beam method.

Ramaswamy G.S, Design and Construction of shell roofs, CBS Publishers. K

Chandrashekhara, Analysis of thin Concrete Shells, Tata McGraw-Hill.

ST708 StructuresLab (0032
Concrete Mix Design by different methods, Strain measurements using mechanical and electrical strain gauges. Study
of Structural behaviour of beams and columns, Non-destructive testing of concrete.

ST800 Stability of Structures (3003

Concept of Stability, Bending of prismatic bars under simultaneous action of axial and lateral loads- Buckling of solid
and open web columns, Critical loading on laced and battened columns, Lateral stability of beams-Analysis of beam
columns-Instability of frames, Local buckling and post-buckling behaviour of plates and shells, Bifurcation buckling

and limit-load analysis, Application of Energy methods, Numerical methods for solving elastic stability problems.
S P. Timoshenko and J. M. Gere, Theory of Elastic Sability, McGraw-Hill
N.G.R.lyengar, Sructural Sability of Columns and Plates, East-west, Press.

ST801 Earthquake Engineering (3003
Earthquakes Magnitude and intensity, earthquake waves, seismic zoning maps, seismic risk and hazard, ground
response spectrum, site amplification, liquefaction, selection of design earthquakes, peak ground acceleration.
Earthquake analysis of structures, idealization, eguivalent force concepts, response spectrum analysis, concepts of
earthquake resistant design: ductility, lateral stiffness, strong column-weak beam design. Seismic retrofitting and
repair. Concepts of baseisolation and structural response control. Introductionto IS codes-1S 1893, 1S 4326, 1S 13935,
IS 13920.

Newmar. N.. M. and Rosen Bluethe, Fundamentals of Earthquake Engineering, Prentice Englewood cliffs.

Dowrick D. J, Earthquake Resistant Design, A marval for Engineers & Architects, John Wiley.

ST802 Structural Optimization (3003
Classical optimization techniques, Linear Programming - Simplex method, Nonlinear programming Unconstrained
optimization techniques - Steepest descent method, DFP Method, Constrained techniques - SLP and SUMT,
Introduction to GA. Applications to structural design problems, computer implementation.

S.S. Rao, Optimization - Theory and Applications, Wiley Eastern Ltd.

Kalyanmoy Deb, Optimization for Engineering Design, Prentice Hall of India.

ST803 Soil Structure Interaction (3003
Soil-Foundation Interaction. Soil response model, Elasto-plastic behaviour, Time dependent behaviour. Beams on
Elastic Foundations, Analysis of beams of finite length. Plates on Elastic medium, Infinite plates, thin and thick plates.
Elastic analysis of piles, Analysis of pile groups, Interaction analysis.

A.P.S Sdvadurai, Elastic Analysis of Soil-Foundation Interaction.

H.G.Poulos and E.H. Davis, Pile-Foundation Analysis and Design, John Wiley & Sons

R.F.Scott, Soil Mechanics and Engineering, McGraw Hill.

ST804 Safety of Structures (3003
Basic statistics and probability theory - Characteristics of random distributions, Levels of significance and
confidence, Statistical distributions. Reliability theory, Structural reliability - level 1, 2 and 3. Characteristics of load
and resistance - FOSM and AFOSM methods of assessment. Interpretation of safety. Determination of partial safety
factors.

Ranganathan, Rdliability Analysis and Design of Sructures, GMH.

ST805 Offshore Structural Engineering (3003

Common offshore structures - jacket, gravity-type, hybrids, guyed towers, TLP, compliant structures.
Environmental loadings - wind, waves, ice, buoyant, earthquakes, Diffraction theory and M orison equation approach
for wave force. Static analysis - steel structures, concrete platforms, design stress criteria, Examination for dynamic
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effects. Foundation analysis - piles, pile axial capacity, Bearing capacity of footings, Settlement of foundations.
Dynamic analysis - governing equations for wave loadings, stress analysis, response to earthquake loadings.
Dawson, Offshore Sructural Engineering, Prentice Hall

ST806 Advanced Concrete Technology (3003
Structure of Concrete - Concrete as athree-phase material - Strength Properties of Concrete - Compressive, tensile, shear,
bi and tri-axia stresses; Deformation Characteristics of Concrete - elastic deformations, shrinkage, creep and thermal
properties; Durability of Concrete - Permeability related problems, Alkali-aggregate reactions. Chemical and Mineral
Admixtures, Concrete Mix Design Procedures, Testing and Quality Control of concrete - Conventional and non-
destructive tests.

Mehta P.K. & Monteiro P.J.M, Concrete-Microstructure, Properties and Materials, Indian Cannet Intitute.

Neville AM., Properties of Concrete, ELBS.

Sandor Popovics, Concrete Materials - Properties, Specifications and Testing , Sandard publishers.

ST807 Wind Resistant Design of Structures (3003
Tall buildings- Structural concepts, wind effects, Lateral systemsfor steel buildings, concrete buildings and composite
congtructions - Shear walls and bracings; Gravity systems for steel buildings, concrete buildings and composite
constructions. Analysis and design of Steel Transmission line towers, R.C. chimneys, R.C. cooling towers.

Bungale S. Taranath, Structural Analysis and Design of Tall Buildings, McGraw Hill. G.M.

Pinfold, Reinforced Concrete Chimneys and Towers, View point publisher. SS. Murthy and

A.R. Santhakumar, Transmission line Structures.

ST808 M echanics of Composite Laminates PREREQ: ST702 (3-0-0) 3
Types and Classification of composite materials. Composite Laminates, Lamina stress-strain relationship-
Classification of laminates-Failure theories-Classical lamination theory-Stress strain variation in a laminate-Stress
analysis-Intra and interlaminar stresses in laminates-First and higher order deformation theories-Bending, vibration
and buckling analyses using the above theories-Equilibrium equations using PMPE-Boundary conditions-Solution
methods.

R. M. Jones, Mechanics of Composite Materials, McGraw-Hill.

J. R Vinson and R. L. Seierakowski, The Behaviour of Sructures Composed of Composite Materials, Martinus Nijhoff Publ.

ST809 Advanced Bridge Engineering (3003
Review of IRC and IRS loadings. Effect of concentrated loads on deck slabs, load distribution methods for concrete
bridges. Analysis and Design of superstructures -T beam and dlab, bridge, Box girder bridge, Prestressed bridge,
Balanced cantilever bridge, rigid frame, arch, bow, string girder. Steel plate girder and trussed bridges, Composite
bridges, Cable-stayed bridges, Dynamics response of bridge decks.

D.J. Victor, Essentials of Bridge Engg., Oxford & IBH

N. Krishna Raju, Design of Bridges, Oxford & IBH M.S

Troitsky, Cable Stayed Bridges, VNR.

ST810 Analysis & Design of Substructures (3003
Introduction, Bearing Capacity of shallow foundation, proportioning and designing of isolated footing, combined
footing, strap footing and raft foundation. Pile foundations - Types of piles, Load carrying capacity of single pile and
pile groups. Analysis design of pile group and pile cap. Analysis and design of various types of retaining walls.
Swamisaran S, Design of Substructures, Oxford & 1BH

Bowles, J.E., Foundation Analysis and Design, McGraw Hill.

Tomlinson M J, Pile Design and Construction Practice, E & FN spon.

ST811 Computer Aided Design in Structural Engineering (3003
Computer Aided Design Concepts. Program planning and sequencing, Stages in structural design. Computer
graphics, Artificial Intelligence, Knowledge-based expert Systems, Architecture and Applications of KBES,
Principles of Neural Net works. Flow-charts and programs for design and detailing of RC Elements.
C.SKrishnamoorthy and SRajeev, Computer Aided Design, Narosa Publishers.

H.B.Harrison, Computer Methodsin Structural Analysis, Prentice Hall.

Adeli.H. and Balasubramanyan.K.V., Expert systems for Sructural Design, Prentice Hall.

ST812 Selected Topicsin Structural Engineering (3003
ST813 Repair and Rehabilitation of Structures (3-0-0)3
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Introduction, Deterioration process, Planning, Investigation and diagnosis, Testing techniques, Interpretation of
results, Repair and renovation techniques, Repair materials, Surface coatings, Protection.
Allen, RT.L. and Edwards, SC., 'Therepair of concrete sructures
Key, T., 'Assessment and renovation of concrete sructures
Emmons, P.H., 'Concrete repair and maintenanceillustrated'

ST814 Prefabricated Structures (3003
Necessity, Advantages, Types of prefab elements, Modular coordination, Classification, Production techniques, M anufacture of
precast and prestressing systems, Quality control aspects, Design aspects, Joints.

Bruggeling, A. S G., ' Prefabrication with concrete

Lasdo Mokk, 'Prefabricated concrete for industrial and public structures

ST 815 FractureMechanics of Concrete (3-0-0)3
Introduction, failure of structures, Principles of Linear Elastic Fracture Mechanics, Nonlinear Fracture Mechanics, Structure and Fracture
Processes in Concrete, Test methods for the Determination of fracture Parameters, Brittleness & Size Effect of Concrete Structure, Tension
softening of the Concrete, Application of Fracture Mechanicsto Concrete Structures.

Anderson T.L, Fracture Mechanics-fundamental and gpplications, CRC press

David Broek, Elementary Engineering Fracture Mechanics, Noordhoff

Surendra P Shah, Stuart E Swartz, Chengsheng Ouyang, Fracture Mechanics of Concrete, John Wiley & Sons.

Bhushan L Karihaoo, Fracture Mechanics & Structura Concrete, Longman Scientific & Technica.

TS/01 Pavement Design (3003
Introduction to Pavement - types-factors affecting design and performance of pavements. Highway and Airport
Pavements, Subgrade and climate, Stresses and deflectionsin Flexible Pavements, Flexible Pavement Design Methods
for Highways and Airports, Stressesin Rigid Pavements, Rigid Pavement Design, Use of advanced

computer software for the design of flexible and rigid pavements

Yoder, E.J., Principles of Pavement Design, John Wiley & Sons

Yoder & Witczak, Principles of Pavement Design, John Wiley & So Sharma and Sharma, Principles & Practise of Highway
Engg., Asia Publishing House.

Teng, Functional Designing of Pavements, McGraw , Hill.

TS02 Urban Transport Planning (3-1-0)4
Transport Systems and Travel Demand: Overview of Major Transport Systems, Interactions with Industry,
Transportation-System Components and Problems, Travel Demand, Demand Function, and forecasting.
Transportation Planning Process: Trip Generation, Trip Distribution, Modal Split, and Trip Assignment. Land Use
Transport Planning: Lowry Model, Garin-Lowry Model, Graph Theory, Entropy in Transportation, Commodity Flows,
Urban goods movement.

Hutchinson, B.G., Principles of Urban Transport Systems Planning, McGraw Hill, London, 1974.

Bruton, Michad J., Introduction to Transport Planning, Hutchinson, London, 1970. Wilson, A..G.,

Entropy in Urban and Regional Modeling, Pion Ltd., London, 1970.

TS/03 Transportation Engineering Lab (0-06)4
Tegting on Subgrade Soil, Testing on Road Aggregates, Tests on Bituminous Materials, Tests on Bituminous Mixes.
Pavement evaluation: functional and structural evaluation.

Khanna, SK. and Justo, C.E.G., Highway Material Testing, Nem Chand & Bros, Roorkee

|.R.C Specifications

1.S. Specifications

TSI04 Traffic Flow Theory (3003
Traffic Studies and Surveys (Traffic Speed, Delay, Volume, and O-D Studies and Surveys, Time Mean Speed, Space
Mean Speed and Lane Occupancy), Statistical Distributions in Traffic Engineering, Traffic Steam Models (Speed-
concentration relationships, Flow-concentration relationship, Lighthill and Witham's Theory), Car Following Theory
and Models, Queuing Theory and Applications, Vehicle Arrivals, Headways, and Gaps, and Simulation of Traffic.
Whol, Martin Traffic Systems Analysisfor Engineersand Planners, McGraw Hill, London. Haight,

Frank A. Mathematical Theories of Traffic Flow, Academic Press, London.

Kadiyali, L.R., Traffic Engineering and Transport Planning, Khanna Publishers, New Delhi.

TS05 Trangportation Design Studio (0-0-6)4
Volume Studies, Speed and Headway Studies, Journey time and delay studies, Intersection delays, Parking Surveys,
Driver characteristics, Interviews, Exercise on driver knowledge. Exposure to use of software such as TRANSYT
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(for signal design), and MAAP (for accident analysis)
G.J. Pingnataro, Principles of Traffic Engineering, Mc Graw-Hill.
Wohl and Martin, Traffic System Analysisfor Engineering and Planners, Mc Graw Hill.

TS300 Pavement Evaluation (3-0-03
Structural and functional requirements of flexible and rigid pavements, pavement distress, different types of failuresand
causes, Pavement Surface Conditions- Pavement Slipperiness, Unevenness, ruts, Pot holes, cracks, Evaluation of
Surface Conditions, Condition of Pavement Structures, Evaluation of Pavement Structural Condition, Model
Pavements - Testing of model pavements under controlled conditions, test setup and instrumentation, Overlay
design, Instrumentation in Pavement Testing

Babkov, Road Condition and Traffic Safety, Mir Publications

David Croney, The Design and Performance of Road Pavements, HMSO Publications

TS301 Advanced M odeling Techniquesin Transportation Engineering (3003
Fundamentals of Artificial Neural Networks, and their applications, Basics of Genetic Algorithms and Simple
Applications, Fuzzy-logic and its applications, Expert Systems and their Applications.

Kadiyali, L.R.,, Traffic Engineering and Transport Planning, Khanna Publishers, New Delhi.

Haykin, S Neural Networks- A Comprehensive Foundation, NY: Macmillan. Press, 1994. George J.

Klir, and T. A. Folger., Fuzzy Sets, Uncertainty, and Information, Prentice Hall. Timothy J. Ross,

Fuzzy Logic with Engineering Applications, McGraw-Hill, Inc., 1995.

Harmon, P., and D. King., Artificial Intelligence in Business-Expert Systems, A Willey Press Book, J. Willey & Sons.

TS303 Soil Mechanicsfor Highway Engineers (3003
Functions of subgrade soil, importance of subgrade soil properties in highway engineering such as Design and
performance of pavements, embankment foundations and slopes, Soil survey, Soil water, Detrimental matter in soils,
Frost action in soil, Soil Compaction, Stress- Strain Relationships on Soils, Stress in Soils, Highway Embankments,
Foundations, Stability Analysis.

RRL, DS R, Soil Mechanics for Road Engineers, HMSO London

Leonards, Foundation Engineering, McGraw Hill Book Co.

TS84 Highway & Airport Geometric Design (3-0-03
Design Controls and Criteria: Factors Influencing Functional Design of Highways, Design Controls and Criteria,
Topography and Physical Features, Traffic, Impact of Vehicular Characteristics on Road Geometrics, Speed, and
Safety. Cross-sectional Elements and Highway Geometrics: Cross-sectional Elements, Sight Distance, Horizontal
Alignment, Vertical Alignment, Intersection Design, Parking and Other Facilities, Rotaries and Grade Separators.
Airport Design Standards, Airport Configuration and Planning

AASHO, A Palicy on Geometric Design of Rural Highways and Urban Highways.

Khanna SK., and Arora, M.G., Airport planning and Design, Nem Chand and Bros., Roorkee.

Kadiyali, L.R., Traffic Engineering and Transport Planning, Khanna Publishers, New Delhi.

TS805 Urban Mass Transport Systems (3003
Transit Classifications: Classes of Transit Modes, Modes, Technologies, Service Types, and routing. Basic Transit
Management Activities. Service, Finance, Marketing, Maintenance, Demand Analysis, Transit Subsidies. Transit
Terminals: Design, Functional Aspects, and Scheduling of Transit Units. Efficiency and Effectiveness Indicators for
Transit Planning: System, Subsystem, and Route Level Analyses, Staff Utilization, Fleet Utilization and Productivity,
Passengers Carried, Revenue, Operating Costs, and Break-Even Load, Capacity Utilization, Financial Performance
indicators, Cost-Benefit Analysis. Bus transit operations: Planning, routing and scheduling, Location of loading and
unloading platforms and transit terminals. Transport System Management Actions: Traffic management techniques
for improving vehicular flows, preferential treatment for high occupancy modes, promoting non auto or high occupancy
use, and transit and intermediate public transport service improvements. Demand management techniques for reduced
traffic demand: staggered hours, and vehicle restrictions; Intersection management techniques: signal progression,
optimization and computer controls; Small area Management: Management of Bicycles, Planning for pedestrians, and
Planning for Parking.

Vukan, R. and Vuchic, A. Urban Public Transport Systems and Technol ogy.

Morlok, E.K. Introduction to Transportation Engineering and Planning, McGraw Hill.

Transportation Systems Management: State of the Art, UMTA, US Dept. of Transport.
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TS306 Traffic Engineering & M anagement (3-0-03
Traffic Surveys and Traffic Flow: Traffic Survey and Analysis, Density speed and their relationships, Intersection
maneuvers and operation; Level of Service: Highway Capacity and Level of Service Concepts, and Capacity under
Heterogeneous Traffic Conditions, Accidents and Road Safety: Design of Traffic Control Signals - signal
progression, optimization and computer controls. Traffic Demand Management: Traffic management techniques for
improving vehicular flows, preferential treatment for high occupancy modes, promoting use of high occupancy
transport modes, and improvementsin transit and i ntermediate public transport services. Traffic demand management
for reduced traffic demand: Staggered working hours, and vehicle restrictions; and Intersection Management
Techniques.
Kadiyali, L.R.., Traffic Engineering and Transport Planning, Khanna Publishers, New Delhi
Pignataro, L., Traffic Engineering: Theory and Practice, John Wiley
Trangportation Systems Management - Sate of the Art, UMTA, US Dept. of Transport.

TS807 Air Transport Planning & Design (3003
Airport Planning- Aircraft characteristics related to airport planning and design, airport master plan, site selection,
planning surveys etc. Classification and Standards, Capacity and Delay, Terminal Facilities and Standards, The
Demand Analysis, Optimal Route Frequency planning- Measure of air travel capacity, Approach to Demand
Analysis, Microanalysis of Air Travel Demand, Calibration of Macromodels, Microanalysis of Air Travel Demand,
Disaggregate Models of Air Travel Demand, Air travel Choice Models, Simultaneous M odels of Demand and Supply.
Optimal Route Frequency Planning, Air Traffic Controls.

Horonjeff, R and Mckelvey., The Planning and Design of Airports, McGraw Hill.

Kanafani, A., Transport Demand Analysis, McGraw Hill Book Company.

TS308 Highway Construction, Planning & Economics (3003
Equipment in Highway Construction, various types of equipment for excavation, grading and compaction-their
working principle and advantages and limitations. Special equipment for bituminous and cement concrete pavement,
stabilized soil road construction, Subgrade, Flexible Pavements : special materials, construction method and field
control checks for various types of flexible pavement materials in sub-base , base, binder and surface course layers
and their choice, Cement Concrete Pavements: Specifications, interlocking block pavements, joints etc., Soil
Stabilised Pavement Layers, Drainage, Maintenance of roads, Hill roads

Peurifoy, R.L. Construction, Planning, Equipment and Method, McGraw Hill.

DSR, Soil Mechanicsfor Road Engineers, HMSO London

TS309 Pavement M anagement System (3003
Components of Pavement Management systems, pavement mai ntenance measures, planning investment, research
management, Pavement Performance Prediction;: HDM and other models, Comparison of different deterioration
Models, Functional Condition deterioration models, Unevenness prediction models and other models, comparison.
Ranking and Optimization Methodol ogies, Design Alternatives and selection: Road Asset Management, Pavement
Preservation Programmes, Techniques and Tools, Expert Systems and Pavement Management

Ralp Haas and Ronald W Hudson, Pavement Management System, McGraw Hill

Ralp Hass, Ronald Hudson and Zanieswki, Model Pavement Management, Kreiger Publications

TSB10 Rural Roads (3003
Planning of rural roads, Location Surveys and Geometric Design, Pavement Materials: Soil Investigation, Properties
and specifications of materials, Utilisation of locally available material s and waste materialsin village road projectslike
fly ash, iron and steel dag, recycled and other waste materials etc., stabilized roads, road aggregates, materials for
bituminous construction, cement concrete, special pavements. Pavement Design, Road Drainage, Construction

and specifications, Maintenance of rural roads

HMSO, Soil Mechanics for Road Engineers, HMSO Office, London IRC,

Manual for Rural Roads, Indian Roads Congress.

T811 Road Congtruction Planning & M anagement (3003
Various types of highway development projectsin progressin India and their scope. Planning of new highway
projects, consideration of alternative alignments, Planning different machinery for road project, their type, capacity
and number, Optimum location of crushers, mixing plants, Planning various construction activities and their
sequence. Application of CPM & PERT. Planning of road improvement and up-gradation projects, planning and
construction method of road projects involving widening strengthening of existing road pavements, construction of
new carriage-way for six - lane and four lane divided highway.
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Peurifoy R.L., Congtruction, Planning Equipment Method, McGraw Hill
IRC Codes and MoTH Secifications

TSB12 Road Safety & Traffic Management (3003
Road accidents, causes, scientific investigations and data collection, Analysis of individual accidents to arrive at rea
causes, statistical methods of analysis of accident data, application of computer analysis of accident data, Safety in
Road Design, Operating the road network for safety, highway operation and counter measures, road safety audit,
principles-procedures and practice, code of good practice and checklists. Road safety issues and various measures
for road safety. Traffic Management techniques

Babkov, V.F., Road Conditions and Traffic Safety, MIR Publications.

K.W. Ogden, Safer Roads: A Guide to Road Safety Engg, Averbury Technical, Ashgate Publishing Ltd., Aldershot, England.
Kadyali, L.R., Traffic Engineering and Transport Planning, Khanna Publications, New Delhi

TS313 Pavement Materials (3003
Aggregates : Origin, classification, requirements, properties and tests on road aggregates for flexible and rigid
pavements, | mportance of aggregate shape factor in mix design. Bitumen and Tar: Origin, Preparation, properties and
tests, constitution of bituminous road binders, requirements, criterion for selection of different binders, Bituminous
emulsions and Cutbacks: fillers, extenders, polymers, crum rubber and anti - stripping agents on

pavement performance. Bituminous mixes, Cement Concrete for Pavement Construction

RL, DIR, Bituminous Materials in Road Construction, HMSO Publication

1S9 and IRC Publications on relevant topics

Asphalt Institute, The Asphalt Hand Book

TS314 Selected Topicsin Transportation Engineering (3003

TSB15 Pavement Construction & Quality Control (3003
General Construction, Earth work, Construction of Earth, Gravel, WBM, WMM, Roads, Construction of
Bituminous Pavements, Construction of Concrete Pavements, Roller Compacted Pavements, Joints Filler and Sedler,
Reinforced Concrete Pavements, Prestressed Concrete Pavements, Maintenance of Flexible and Rigid Pavements,
Quiality control aspects of Various types of Flexible Pavements and Rigid Pavements.

Khanna, SK. and Justo, C.E.G., Highway Engineering, Nemchand Bros, Roorkee, 2002

Yoder, E.J and Witezak, M.W.,(Second Edition) Principles of Pavement Design, John Wiley and sons

TS816 Traffic Simulation And M odeling (3-0-0)3
Introduction to Traffic Simulation; simple Probability Concepts; Different Probability Distribution (discrete and
continuous distribution); Random Number Generation; Macroscopic Traffic Simulation: concepts of macroscopic
models, first order traffic flow models (LWR Model), second order traffic flow models, Macroscopic Traffic Simulator:
NETSIM; Mesoscopic Traffic Simulation: Concepts of mesoscopic models, application of mezzo models. Mesoscopic
Traffic Simulator: DynaMIT; Microscopic Traffic Simulation: Concepts of microscopic models, Different types
of car following models, lane changing and overtaking models, Different types of traffic simulation models;
Microscopic Traffic Simulator: MITSIM, VISSIM; Traffic simulation models for mixed traffic conditions.

J. Barcelo, Fundamentals of Traffic Smulation, Springer, 2010.

A. M. Law and W. David Kelton, Smulation Modeling and Analysis, 4th edition, McGraw Hill, 2006

T. Toledo, Integrated Model of Driving Behavior, VDM Verlag Dr. Miller, Saarbrucken, Germany, 2008.

M. Treiber and A. Kesting, Traffic Flow Dynamics: Data, Models and Smulation, Springer, 2013

TS817 Public transportation (3-0-0)3
Modes of public transportation, comparison of transit modes and selection of technology for transit services. Bustransit
operations. Efficiency and effectiveness indicators for transit planning: staff utilization. Fleet utilization, load factor,
effective kilometer, earning per kilometer, cost per kilometer, fuel efficiency and profitability. Travel demand
elasticity.

Performance evaluation of the public transportation system: Parametric and non-parametric methods, Benefit cost ratio,
Analytical hierarchy process, Data envelopment method, Multivariate methods and related computations.

Vuchic A and Vukun R., Urban transit: operations, planning and economics, prentice hall, 2012

Morlok E.K., Introduction to transportation engineering and planning, McGraw hill,(1978

Alvin C.Rencher and William F.Christensen,Methods of Multivariate Analysis, Wiley; 3 edition, 2012

Subhash C. Ray, Data envelopment analysis. theory and techniques for economics and operations research,
Cambridge university press, 2012
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TS818 Characterization and Modeling of Asphalt Mixtures (3-0-0) 3
Hot mix asphalt mix design concepts, classical methods, Superpave method. Modeling of asphalt concrete-
Performance characteristics, future asphalt concrete modeling. Asphalt rheology — Mdoeling of asphalt binder rheology
and its application to modified binders. Stiffness characterization —Comprehensive overview of stiffness, complex
modulus characterisation of asphalt concrete. Constitutive models- viscoelastoplastic damage modeling of asphalt
concrete. Modelsfor rutting by simple shear tests, creep versus repeated loading, simple performance tests. Models for
fatigue cracking and moisture damage. Models for low-temperature cracking in asphalt binders, mastics, and mixtures.
Y.Richard Kim, Modeling of Asphalt Concrete, ASCE PRESS, Mc Graw Hill, 2009.

E.Ray Brown, Prithvi SKandhal, Freddy L.Roberts, Y.Richard Kim, Dah-Yin Lee, Thomas W.Kennedy, Hot Mix
Asphalt Materials, Mixture Design and Construction, Third Edition, NAPA Research And Education Foundation,
Lanham, Maryland, 2009.

Relevant International Standards of ASTM, AASHTO, Al

TS819 Infrastructure Development — Programmes, Planning and Appraisal (3-0-0) 3
Overview on infrastructure development polices of central and state governmentsin India. Programmes and initiatives
for development of roads, railways, airports, and urban infrastructure in India. Planning of infrastructure projects-
contexts, perspectives, and objectives. Project-wise studies and development of alternatives. Screening of alternatives
and Master planning. Overview of various planning tools. Project appraisal by financial analysis, economic analysis,
environmental and societal impact assessments. Concept of sustainable infrastructure development. Considerations to
uncertainty and risk assessments.

Alvin S, Goodman and Makarand Hastak, Infrastructure Planning, Engineering, and Economics, Second Edition,
McGraw-Hill Education, 2015.

CM 700 Construction Planning & Control (3-0-0) 3
Principles of Project Management, Project Planning, Induction to Scheduling-work/project break down structures, Bar-
Charts: principles of application of CPM and PERT; Precedence Method,; Updating; Time-cost tradeoffs,
ResourceConstrained Scheduling; Resource Levelling Project Control; Performance Measurement, Earned Value;
Multiple Construction Projects; Other Net Work Techniques; Project Management Software Packages

S Chowdary, Project Management

P. K. Joy, Total Project Management

P. Chandra, Project Planning Analysis

Roy Pilcher, Principles of Construction Management Walker Antony, Project Management in Construction

CMT701 Congtruction Economics & Accounting (3003
Economics-industrial development-Support matters of economy related to Engineering-Market Demand and Supply-
quality control-quality production-Audit-economic law of production. Construction economics-Development in
housing, transport and other infrastructure-Environment, Ecology Economics-Local Materials-Form and Functional
Designs-Construction Workers-urban Problems-Poverty-Migration-unemployment-Pollution. Financing-Financial
management-Types of Finance-long Term borrowing-Leasing-Equity Financing-Internal generation of Fund- External
Commercial borrowings-Govt. Budgeting Support-International Finance Corporations-Analysis of Financial
Statements-Balance Sheet-Profit and Loss Account-cash flow-Fund Flow Analysis-Ratio Analysis- Investment and
Financing Decision-Financial Control-Job control-Centralized Management. Accounting-Cash

Basis-Accrual Basis-Percentage Completion Method-Completed Contract M ethod-accounting for Tax Reporting &
Financial reporting purposes. Lending to Contractors-L oans-interim Financing-Risk and Security.

Kwaku A, Tena and Jose M Guevera, Fundamental of Construction Management and Organization

Halpin D W, Financial and Cost Concept for Construction Management

Warneer Z Hirsch, Urban Economics

CM702 Contracts & Specifications (3003

Construction Contracts - Elements of contracts- types of contracts - Design of contract documents - international
contract document- Standard contract document . Tenders - Prequalification -bidding-accepting-eval uation of tender -
potential contractual problems - World Bank procedures. Arbitration - Actions-laws-appointment of arbitrator-powers-
rules of evidence. Legal requirements - Insurance-bonding-sal e-purchase-land revenue codes-tax laws-income tax-sales
tax-custom duties-influence on construction cost-legal requirement for planning-property law-agency law for approval-
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statutory regulations.
Gajaria G. T., Lawsrelating to buildings and Engineering Contractsin India
Joseph T. Bockrath, Contracts and the Legal Environment for Engineers and Architects

CM703 Congtruction MaterialsLab (0032
Study of properties of building materials; study of testing methods and standard specifications for strength and other
properties of building materials; concrete mix design and testing; nondestructive testing methods; Studies on simple
building system components

CM 704 Construction M ethods & Equipment (3-0-0) 3
Factors affecting selection of equipment and methods- Technica and economic; Construction Engineering
fundamentals;Analysis of Production outputs and costs, Methods and equipment for Earthmoving, Lift and erection,
Material Transport,Pile driving, Dewatering; Concrete Construction-batching, mixing, transport, placement, finishing,
formwork, scaffolding;Steel Constructions-fabrication and erection.

CM705 Congtruction Quality & Safety M anagement (3003
Quality control, Accepting sampling, Statistical Quality Control: Total Quality Management(TQM)- Quality
Function Development; Benchmarking, critical factors of TQM in Projects. Concepts of reliability- Typesof failures,
Component and System Reliability-Use of Redundancy - Interaction between Reliability and Maintainability -
Replacement and Maintenance Policies -Design of Reliability. Safety Systems and Organization- Safety Laws- Hazard
Analysisand Cogt effectiveness- Logical Analysis of safety Systems- Organization, equipment Reliability Consideration
- Fault- tree Analysis _ Statistical and Safety Analysis- Safety Information Systems -

Safety Budgeting

Jimmy W. Hinze, Construction Safety

Richard J Coble, Jimmy W. Hinze & Theo C Haupt, Construction Safety and Health Management.

John L Ashford, The Management of Quality in Construction

CM 706 Organizational Behaviour (3003
Approaches to Organizational Behaviour; Overview of the Field of Organization Development: Individuals in
Organizations: Motivation and behaviour; Motivation at work; Designing motivating jobs; Creating and individual
decision making; Group Dynamics. Group behaviour, Inter-group relation and conflict; Communication; Leadership in
Organizations. Characteristics of Organizations: Organization Structure and Design, Organizational change and
Development; Organizational Culture and climate. Managing Innovation and Technology in changing environments.
Case studies of OD interventions in mega-construction projects.

Gregery Moorhead, Ricky W. Griffin, Organizational Behaviour: Managing People and Organizations, 3™ Edition,
Houghton Miffin Company, 2000

Sephen, P Robhins, Organizational Behaviour, 9th edition, Pearson Education Asia, New Delhi, 2001

Wendell L French, Cecil H. Bell, Jr., Organization Development: Behavioural Science Interventions for Organization
Improvement, 6th edition, Pearson Education Asia, New Delhi, 2001.

Jit. S.. Chander, Organizational Behaviour, 3rd edition, Vikas Publishing House Pvt. Ltd.,, New Delhi, 2005.

CMT707 Congtruction Software Laboratory (0032
Spreadsheet applications, Database applications, Project management software, Simulation software, Optimization
Software, Visualization software- Construction applications

CM 708 Construction Personnel M anagement (2-0-0) 2
Sources of lost time, productivity assessment tools such as productivity measurement system, work sampling, foreman
delay survey; productivity improvement tools such as crew balance charts, process diagrams, Basic theories of
motivation, leadership, communication and team behaviors adapted and applied to construction management; case
studies.

Counter C., Coutler J. J., The Complete Sandard Handbook of Construction Personnel Management, Prentice Hall,
1989

Loosemore M., Dainty A., Lingard, H., Human Resource Management in Construction Projects. Strategic and
operational approaches, Spon Press Taylor & Francis Group, UK, 2003

CM800 Repair & Restoration of Structures (3003
Deterioration process in concrete structures, Construction and design defects. Diagnostic methods, Load testing and
nondestructive testing. Causes and prevention of cracks in masonry structures, Corrosion in structures, process and
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prevention, Fire damage of buildings. Repair materials, cement, aggregate, polymer and construction chemicals.
Management of concrete for durability. Damage assessment and restoration techniques, case studies of restoration
works, buildings, bridges, water retaining structures, marine structures.
Peter H Emmons, Concrete Repair and Maintenance Illustrated, Galgotia Publications Pvt. Ltd., New Delhi, 2001
RT.L Allen ,S.C. Edwards, The Repair of Concrete Structures, Blackie & Sons Ltd., Glasgow, London, 1987
Tedkay, Asserssment and Renovation of Concrete Sructures, Longman Scientific & Technical, Harlow, 1992.
R. Jagadisa, Srructural Failures- Case Histories, Ocford & 1BH Publishing Co. Ltd., New Delhi, 1995.
R.N. Raikar, Diagnosis and Treatment of Sructures in Distress, R & D Centre Structural Designers & Consultants
Pwt. Ltd., Vashi, New Bombay, 1994.

CM801 Operation Research & Decision Theory (3003
Phases of OR - Classifications; Linear Programming. Formulation & Graphical solutions; Simplex Algorithm;
Quality & Sensitivity Analysis, Dual Simplex method. Transportation & Assignment problems; Games and their
solution by Linear Programming; Network Analysis;, Queuing Theory; Basic Structure of a queuing model. M/M/1 and
M/M/S models.

Hamdy A Taha, Operations Research

Hiller and Liberman, Introduction to Operations Research.

CM802 Maintenance & Rehabilitation of Structures (3003
Performance of construction materials and components in services; Causes of deterioration; preventive
measurements and maintenance; principles of assessment of weathering and durability; Characteristics of materials;
Diagnosis of construction failures; dealing with cracks; Methods of repair in concrete, steel and timber structural
components; Corrosion damage of reinforced concrete and its repair and prevention measures; Surface deterioration,
Efflorescence causes, prevention and protection; Surface coating and painting; Water Proofing; Strengthening of
existing Structures; Special repairs, maintenance inspection and planning, Budgeting and management.

Peter H Emmons, Concrete Repair and Maintenance |llustrated, Galgotia Publications Pvt. Ltd., New Delhi, 2001
RT.L. Allen and S.C. Edwords, The Repair of Concrete Suctures, Blacki & Sons Ltd., Glasgow, London, 1987.

CM803 Structural Systems & Design (3003
Structural Systems for buildings and spatial structures- concrete and steel. Analysis and design of typical grids,
shells and folded plate roof structures, Information Technology and Industrial buildings, Prefabricated Structural
Systems, Design of scaffolding and form work for different types of structures including spatial and industrial
structures.

N. Subramanian, Principles of Space Sructures, A.H. Wheeler & Co. (p) Ltd., Allahabad, 1995.

G.S. Ramaswamy, Design and Construction of Concrete Shell Roofs, Tata McGrawhill Publishing Co. Ltd., 1995.
Mark Fintel, Hand Book of Concrete Engineering, Reinhold, New York, 1995.

Perifov R.L., Form Work for Concrete Structures, Tata McGraw Hill Publishing Co. Ltd., New York, 1975

cM8M4 Valuation Techniquesin Engineering (3003
Purpose of valuation- Different forms of values. Outgoings - Municipal & Govt. Taxes, insurance, Loss of rent,
collection charges, sinking fund, Annual repairs & maintenance. Depreciation - Methods of calculation. Land value,
Y ear's Purchase, Capitalised value, Obsolescence, Amortization. Methods of valuation - Open land valuation- factors
affecting intrinsic values of land, Comparative method, Abstractive method, Belting method. Rent- definition, forms.
Cost of structure - BIS rules for measuring plinth area and cubical contents. Valuation of land with buildings - Rental
method, Land and building method, Valuation on profit basis, Direct comparison of capital value, Residual or
Development method. Rights and Liabilities of Lessor & Lessee, Leasehold properties, freehold Properties. Easements
- self imposed, legally created, Dominant and servient heritage - effect of easementson valuation. Market - Real Estate
market and market value - fair market value, open market value - parameters affecting. Investments - Bonds, debentures,
capital gains, Wealth Tax and Income Tax.

Banerjee, Principles and Practices of Valuation

Rao Gopinath C H, Valuation Practices of Immovable Properties. Mitra A K, Theory and Practice of Valuation. Shah N.
A, Quality Surveying and Valuation.

CM805 Contract Laws & Regulations (3-0-03

Construction Contracts - Elements of contracts- types of contracts - Design of contract documents - international
contract document- Standard contract document. Tenders - Prequalification -bidding-accepting-evaluation of tender -
potential contractual problems - World Bank procedures. Arbitration - Actions-laws-appointment of arbitrator- powers-
rules of evidence. Legal requirements - Insurance-bonding-sale-purchase-land revenue codes-tax laws- income tax-
sales tax-custom duties-influence on construction cost-legal requirement for planning-property law- agency law for
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approval-statutory regulations.
Gajaria G. T., Lawsrelating to buildings and Engineering Contractsin India
Joseph T. Bockrath, Contracts and the Legal Environment for Engineers and Architects

CM 806 Quality Control & Assurance (3003
Construction Organization-Types-Inspection-Control-Quality Management System-Quality Assurance-Control-
Quality Circle-Architects-Engineers-contractors. Quality Policy-Objectives and Methods-Consumer Satisfaction-
Ergonomics-Completion, Time-stati stical ,tol erance-Concepts-Codes-Standards-Contracts-Construction  rogramming-
Inspection Procedures-Processes and Products-Total QA/QC program and cost implication. Quality Assurance and
Control-Objectives-Techniques-Needs-factors influencing-Failure Aspect, Anaysis. Stability Methods-Optimum
Design-Reliability Testing-Reliability Coefficient and Reliability prediction. Drawings-Detailing - specification-
Standardization-Bid Preparation Construction Activity-saf ety-Environmental -Social-Natural Causes

Juran Frank, J M and Gryna F M, quality Planning and Analysis

Hutchins G, 150 9000

John L Ashford, The Management of Quality in Construction

CM807 Management I nformation Systems (3003
Framework-business M odels-Architecture of Information System-Evolution. Modern Information System-
Development Life Cycle-Methodologies-Computer Based Methods-Structured Programming. Integrated
Construction Management Information System-Project Management Information System-Finance-Marketing-
Production-Personnel  Levels-Types of Information Systems-Comparisons-Concepts-International Information
System. Implementation and Control-Security Testing-Coding-Error Detection-validating-Cost-Benefit-Risk
Information System. System Audit-. System methodology-Objectives-Time and Logic-Knowledge and human
Dimension-Software Engineering Qualities-Design, Production, Service, Software Specification-Software Life Cycle
Models-Verification and Validation.

Gordan B Davis, Management Information System: Conceptual Foundations

Joyce J Elam, Case Series for Management Information System

Ralph H Sprague and Huge J Watson, decision Support for Managers

Michael W Evans and John J Marciniah, Software Quality assurance and Management

CM808 Functional Efficiency of Buildings (3003
Environmental factors; Thermal performance of buildings, Comfort factors and measurements; climatic design; Solar
control and shading devices, Louver design, ventilation; Introduction to lighting; units of light, colour lamps,
luminaries, Daylight design of general lighting schemes; Energy management and lighting; acoustical design of
auditoria and noise control in buildings

CM809 Supervision of Field Operations (3-0-03
An overview of the principles of field supervision which includes leadership skill, problem solving, motivation
techniques, problem solving process, communication methods, and useful supervisory aids for construction projects

CM810 Computer Aided Design in Civil Engineering (3003
Concepts of Computer Aided Design - Role of Computers in engineering process. Introduction to Hardware and
Software Systems for Computer Aided Engineering. Software Tools for CAD: Programming paradigms - Object
Oriented Programming - Introduction to C++ Computer modeling of engineering systems - Data Structures - pointers,
arrays, structures and classes, Programming techniques for computer modeling of civil engineering problems.
Computer Graphics - Basic principles, Transformations, Segmentation, Interactive graphics, Drafting - AutoCAD,
Graphical User Interfaces - Windows. Graphics standards - Graphics Programming. Database Management System -
Database models - Concepts of RDBMS - Engineering Database Management systems - Concepts of Database
Programming. Artificial Intelligence and Expert Systems - Knowledge Representation -

Rules, Frames and Semantic networks - I nference Strategies. Process models - prototypes in Civil Engineering.
Development of CAE systems for different civil engineering applications such as in Building Technology and
Construction Management, Geotechnical Engineering, Hydraulics and Water Resources Engineering, Structural
Engineering, Transportation Engineering and Environmental Engineering.

Sephen Prata, Programming in C++.

Gary, J Bronsonenk S and Lind N. C., Methods of Structural Safety.

C. S Krishnamoorthy and S Rajeev, Computer Aided Design, Software and Analytical Tools.

G. Enderle, K. Kansy and G. Pfaff, Computer Graphics Programming. C. J. Date, An Introduction to Database
Management System (Vol.1).
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C.L.Dymand R. E. Levitt, Knowledge Based Expert Systems in Engineering.

CM811 Selected Topicsin Construction Technology & Management (3003
Recent Advances and Current Trendsin Congtruction Technology & Management

CM812Excavation Technology for Construction Projects (3003
Scope of infrastructure industry, Role of excavation in construction projects. Typical case studies including construction
of hydro- electric power projects, pipe line projects, tunneling projects, canal projects,dredging projects etc. Excavation
methodology, Earth moving equipment, Production & productivity, Resources allocation, Contracting.

Chandra, P., 1995. Project planning analysis,sel ection, implementation and review. TMA New Delhi. Tatiya, R R., 1995.
Surface and underground excavations, Taylor and Francis.

Proc. Rapid excavation and tunneling conferences, 2006, 2007, 2008, Gale Group, Michigan

Sack, B.2008. Mining and tunneling machines, Muden Publishing Co.

CM 813 Global Business M anagement (0-0-2) 2
Introduction to International Business - Globalization of World Economy - World Trade & Foreign Investment Trends
-Technological Changes - Types of International Business - The Cultural Dimensions of International Business. The
global trade and investment environment - Trading Practices - World Financial Environment - Tariff and Non-Tariff
Barriers- WTO, Regional Blocks. Global financia environment - Determinants of exchangerates - International banks
- Non-banking financial institutions. Global competitiveness. Export and Import Financing - Licensing and Joint
Ventures - Research and Development in Global Market. Globalization with Social Responsibility - World Economic
Growth and Environment - Negotiation in International Business - Multilateral settlements.

Hill Charles, International Business: Competing in the Global Marketplace, Irvin McGraw Hill.

Bhalla V. K. & Shivaramu S, International Business Environment and Business, Anmol, New Delhi.

Cm814 Sustainability in Built Environment (3-0-0)3
Basic concepts: terminology, international developments, national developments, green building foundation and its
systems, building assessment, building process and ecological design, sustainable sites and landscaping, building
hydrologic system, indoor environmental quality, sustainable water use, economic analysisof green building, principles
and practices of sustainable building design and construction, alternate building materials & technologies, energy
conservation, waste utilization and waste management in construction sites.

Charles J. Kibert, Sustainable Construction: Green Building Design and Delivery, John Wley & Sons, 2008.

Ann Marie VanDerZanden, Thomas W. Cook, Sustainable Landscape Management: Design, Construction, and
Maintenance, John Wley & Sons, 2010.

Craig, A. Langston., and Grace, K. C. Ding., Sustainability practicesin Built environment, Springer, 2001.

Jagadish K Set al, Alternative Building Materials and Technologies, New Age International, 2011.
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DEPARTMENT OF MINING ENGINEERING

RT 700 Rock Excavation Technology (4-0-04
Rock excavation by different methods and different machines. Mechanical cutting, Ripping, Drilling & Blasting etc.
Selection of equipment and their maintenance. Material handling. Excavation in sensitive areas.

Chugh, C.P. Drilling technology hand book, Oxford &IBH, New Delhi, 1983.

Sngh, B & Goe.RK. Rock mass classification: A practical approach, Elsevier Science, 1999

Karunam, U.M.R & Misra. B. Principles of rock drilling, Oxford &IBH, New Delhi, 1998.

RT 701 Rock M echanics (3-0-0)3
Stress- strain relationships and elastic constants, physico- mechanical properties of rocks. Measurement of rock loads
and displacements, Failure criteria, Influence of anisotropy and discontinuity on rock behaviour. Stress distributions
around single and multiple openings in rocks. Rock mass classifications. Rock mass damage criteria. Field
instrumentation.

Obert L. and Duvell W. I. Rock Mechanics and design of structures in rock, Johnwiely, London, 1967

Bray and Brown. Rock Mechanics

RT 702 Rock M echanics L aboratory (0032
Different experiments related to rock-mechanics

RT 703 Design of Rock Structures (3003
Design process for excavation in rocks- site characterization, planning and execution, stability analysis. Design
methods in massive, stratified and jointed rock. Rock support and reinforcement.

Kidybinski A & Kwasniewski M. (Eds); Modeling of mine structures, A.A. Balkema, Rotterdam. 1988.

Obert L. and Duvell W. |. Rock Mechanics and design of structuresin rock

RT 704 Numerical Stress Analysisof Excavations (3003
Concepts and mathematical derivations of Finite Element Method, Boundary Element Method and Finite Difference
Method. Solutions of problems in rock excavation engineering using the above methods on compuiter.

Kidybinski A & Kwasniewski M. (Eds); Modeling of mine structures, A.A. Balkema, Rotterdam. 1988.

Kidybinski A. & Dubinski J. (Eds); Strata control in mines, A.A. Balkema. 1990

RT 705 Project Management (3003
Principles of project management, project planning. Introduction to scheduling work, project breakdown structure, bar
charts, applications of CPM & PERT, precedence method, updating, time cost trade offs. Resource constrained
scheduling, resource leveling, project control, performance measurement, earned value. Rock engineering project and
other network projects. Economics of excavation projects. Project management softwares.

Chowdary, S Project management, TMH, New Delhi, 1993.

Joy,P.K. Total project management, MacMillan, 1993.

Chandra,P. Project planning analysis, selection, implementation and review, TMA, New Delhi, 1995.

RT 706 Environmental M anagement in Rock Excavation Projects (3003
Environmental problems associated with rock excavations, air, noise, land pollution. Environmental effects of
blasting, Heat and humidity in underground excavations. Ventilation, illumination in underground excavations.
Environmental impact and assessment and environment management.

Dhar, B.B. Environmental management of mining operations, Ashish, New Delhi, 1990.
Chad- wick et al . Environmental impacts of coal mining and utilization, Pelgman & Oxford, 1987.

RT 800 Rock Slope Engineering (3003
Design of dlopes and waste dumps. Factor affecting slope stability, Geological data collection. Rock slope rating.
Mechanics of slope failure, Slope stability analysis. Monitoring of slope movements. Slope stabilization techniques.
Slope stability analysis softwares.

Hoek, E. and Bray, J.W.Rock dope engineering, Inst. of Mining & Metallurgy, London, 1981.
Giani. Rock sope stability analysis, A.A. Balkema, 1992.
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RT 801 Rock Fragmentation Engineering (3-0-03

Mechanisms of rock fragmentation due to blasting. Fragmentation prediction models. Fragmentation assessment
methods. Explosives and initiation systems. Blast design, special techniques of blasting. Environmental effects and
their control. Economic eval uation of blasting operations.

Sastry. V.R,, Advancesin drilling and blasting, Allied publishers, Bangalore, 1993.
Konya, C.G. Blast design, Prentice, New Jercy,1990.

RT 802 Rock Reinforcement Engineering (3003
Rock support and interaction. Classification of supports, temporary and permanent supports, Passive and active
support systems. Pillars, fills, roof bolts and cable bolting as mass support systems, Design of support systems based
on rock mass classification.

Biron, C. and Arioglu, E., Design of supportsin mines, Wiley, NewYork, 1983. Mines,

Metals & Fuels (MMF) special issue on mine supports.

RT 803 Rock M echanics I nstrumentation (3-0-0)3
Introduction to rock mechanics instrumentation. Various types of deformation meters, strain gauges, LVDT's. Load
cells. Photoelastic models, Ultrasonic monitors, geophones, seismographs, electro-magnetic velocity meters,
accelerometers, high speed cameras, laser profilers. Field instrumentation for design of tunnels and underground
structures. Rock slope and blast monitoring instruments.

Hunt, R.E., Geotechnical Engineering investigating manual.

Ervin, M.C., Insitu testing for geotechnical investigations, A.A. Balkema, 1983.

RT 804 Underground Space Technology (3-0-0)3
Design and construction of large underground excavation: rock conditions and initial state of stress, dimensions,
shape, structural behavior methods and sequence of excavations. Power stations, storage caverns, metro railway.
Large diameter trenches for communication, radioactive disposal and excavations for defense purpose. Stability
analysis. structurally controlled instability, influence of size, in-situ stresses. Monitoring and back analysis.
Dredging. Excavation for hydel projects. Excavation for other specific works.

Vutukuri V.S. and Lama R.D. Physico - mechanical properties of rocks, Transtech, Ohio, 1974.

Sarma, V.M. Underground space utilization, ISRMTT, 1998.

Tatiya.RR. Surfaceand under ground excavations, Taylor & Francis, 1995 Sarma,

V.M. Underground space utilization, ISRMTT, 1998.

RT 805 Tunnelling Engineering (3-0-0)3
Typesof underground excavations, methods of tunneling. Tunneling in soft ground. Tunneling by drilling & blasting,
using TBMs. Excavation of large tunnels, hazardsin tunneling. Ground treatment in excavation. Supports, ventilation,
drainage and lighting in tunnels.

Vutukuri V.S, and Lama R.D. Physico - mechanical properties of rocks, Transtech, Ohio, 1974.

Proc. Rapid excavation and tunneling

RT 806 Reliability Engineering (3-0-0)3
Need for reliability evaluation of engineering systems. Concepts of Deterministic and Statistical Reliability.
Statistical failure of components: failure distribution, system reliability evaluation using probability evaluation using
probability distributions. Life testing. Reliability models: catastrophic failure model, stress strength model, Markov
models. Reliability evaluation of maintained and non- maintained systems. Network modeling and evaluation of
complex systems.

Billianton and Ronald N. Alian. Billianton and Ronald N. Alian. Reliability evaluation of engineering systems: Concepts and

techniques

KlassB. Klasson and Jack C.L. Van Pepper. Systemreliability: concepts & applicationsSnha.

SK. Lifetesting and reliability estimation, Wiley, New Delhi, 1980.

Mishra. K.B. New trendsin reliability evaluation, Elsvier, 1980.

RT 807 Safety Engineering (3-0-0)3
Classification of accidents, causes & prevention of various types of accidents, accidental enquiry- its significance and
preparation of accident enquiry report. Accidental statistics- analytical and interpretation. Accidents costs, concepts
of ZAP & MAP. Risk assessment and safety management. Aspects of human behavior in accidents application of
loss control in safety, workers participation for promotion of safety. Crisis management and itsrole in safety.

NITK Course Contents (PG&R)2017 Page 36 of 180




NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL
Rakesh & Prasad. Legidationin Indian mines- A critical appraisal , Ashalatha, 1992.
Proc. Of AICTE- ISTE short termtraining programme on "Recent trends in safety analysis and risk assessment in mineral based
indudtries”

RT 808 Industrial Engineering (3-0-0)3
Time and motion study. Work and job design. Purchase, inventory and stores management. Quality control and
management. L abor relations, wages and compensation. Industrial psychology.

Awate,P.G. Industrial Engineering, Vrinda, 1982.

Khurana, P.K. Industrial engineering, Khanna, New Delhi, 1994.

RT 809 Structural Geology and Discontinuities Aanalysis (3-0-0)3
Genetic rock structures and their significance. Effect of tectonic stresses on rock mass deformation. Effect of
application of stress on petrographic constuents of rocks. Micro fabricsand itsrelation with strength of rocks. Foliation
and lineation in rocks and their significance. Joints. Faults. Technologies used in investigation and

mapping of geological structures.

Walter Wittke . Rock mechanics

Q. Zaruba & V. Mencl. Engineering Geology, Amsterdam, 1982.
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DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING

CS700 ALGORITHMSAND COMPLEXITY (3-0-2) 4
Algorithmic paradigms. Dynamic Programming, Greedy, Branch-and-bound; Asymptotic complexity, Amortized
analysis, Graph Algorithms: Shortest paths, Flow networks, NP-completeness, Approximation algorithms;
Randomized algorithms and advanced data structures.

T.H. Cormen, C.E. Leiserson, R.L. Rivest, Introduction to Algorithms, McGraw Hill, 1994.

Dan Gusfield, Algorithms on Srings, trees and Sequences, Cambridge, 2005.

Sara Baase, Computer Algorithms: Introduction to Design and Analysis, Addison Wesley, 1998.

Michael T Goodrich & Roberto Tamassia, Algorithm Design: Foundations, Analysis & Internet Examples, John Wiley,
2002.

Cs701 HIGH PERFORMANCE COMPUTING (3-0-24
Overview and history of computing. Architectural Classification schemes. High performance computing, overview and
performance quantification criteria, limits on performance Design of high performance architecture, parallel vs.
pipeline architectures. Pipeline processing. Theory of pipeline scheduling and implementation. Hazards in Pipeline
processors. Hazard detection and resolution techniques. Static and dynamic schedules. Evolution of RISC I1SAs and
pipeline hazards. Interconnection Networks. Topics of current research in High performance computing.

K. Hwang and F. A. Briggs, Computer Architecture and Parallel Processing, McGraw Hill, 1984.

John L. Hennessy and David A. Patterson, Computer Architecture: A Quantitative Approach, 3rd Edition, Morgan
Kaufmann Publishers, 2002.

CS702 DATABASE ENGINEERING (30-24
Distributed Databases: principles, Architecture, Design, Query Optimization, Transaction Processing, Concurrency
control, Integrity and Security, Client/server architecture, Parallel Databases, Web databases, Current trends in
database systems.

M.TamerOzsu, Principles of Distributed Database Systems, Second Edition,

Raghu Ramakrishnan, Database Management Systems, McGraw-Hill, 2000

Ceri Sand Pelagatti G, Distributed Databases Principles and Systems, Mc.Graw Hill, 1999.

CS703 NETWORK ENGINEERING (3-0-2) 4
Internetworking: Architectural principle, layering, names and addresses. Advanced topics in Transport Protocol,
Congestion Control, Fair Queuing, Router design and router protocols. Network topologies, Peer-to-Peer networks.
Application level protocols. Network management and access control.

Larry L. Peterson, Bruce S. Davie, Computer Networks: A Systems Approach, Elsevier

Richard Stevens, TCP/IP Illustrated, Volume 1: The Protocols PHI, 2001.

Behrouz Forouzan, TCP/IP Protocol Suite, 3/e, McGraw Hill

CS704 MINI PROJECT 2
Experimental Design / Implementation tasks of relatively minor intensity and scope as compared to the Major-project
and in line with the guidelines formulated by DPGC (CSE).

MA714 MATHEMATICAL FOUNDATIONS OF COMPUTER SCIENCE (3-0-0) 3
Divisibility, gcd, prime numbers, fundamental theorem of arithmetic, Congruences, Fermat's theorem, Euler function,
primality testing, solution of congruences, Chinese remainder theorem, Wilson’s theorem. Groups and subgroups,
homomorphism theorems, cosets and normal subgroups, Lagrange’s theorem, rings, finite fields, polynomial
arithmetic, quadratic residues, reciprocity, discrete logarithms, elliptic curve arithmetic. Fundamental principles of
counting, pigeonhole principle, countable and uncountable sets, principle of inclusion and exclusion, derangements,
equivalence relations and partitions, partia order, lattices and Boolean algebra, generating functions, recurrence
relations, solution of recurrences. Graphs, Euler tours, planar graphs, Hamiltonian graphs, Euler'sformula, applications
of Kuratowski's theorem, graph colouring, chromatic polynomials, trees, weighted trees, shortest path algorithms,
spanning trees, the max-flow min-cut theorem.

Niven, H.S. Zuckerman and Montgomery, An Introduction to the Theory of Numbers, 3/e, John Wiley and Sons.

R. P. Grimaldi, Discrete and Combinatorial Mathematics: An Applied Introduction, 3/e, Addison-Wesley

B. Kolman and R.C. Bushy, Discrete Mathematical Structures for Computer Science, PHI, New Delhi.

NITK Course Contents (PG&R)2017 Page 38 of 180




NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

CS800 SOFTWARE PROJECT MANAGEMENT (3-0-0)3
Basic concepts of project management; Managing requirements; Software lifecycles; Software estimation; The project
plan; Monitoring the project; Risk analysis; Managing quality and People problems, CMM &  P-CMM Principles.
Joel Henry, Software Project Management, Pearson Education, 2003.

Kenneth R. Bainey, Integrated I T Project Management: A Model-Centric Approach, Allied Publishers.

Mario E. Moreira, Software Configuration Management Hand Book, Allied Publishers, 2004.

Cs801 SOFTWARE QUALITY ASSURANCE (3-0-0)3
Evaluation, Role, maturity in development, life cycle, models, maintenance issues, specification, object oriented
design, management, testing, mechanisms, verification and validation, cost estimation, tools, debugging, simulators,
SO 9000 standards, Quality Assurance, Quality Standards. Quality Standards, Practices & Conventions- Software
Configuration Management- Reviews and Audits- Enterprise Resource Planning software, Quality Metric System:
Measurement Theory- Software Quality Metrics- Designing Software Measurement Programs- Complexity Metrics
and Models- Organizational Learning- Improving Quality with Methodologies- Structured/Information Engineering.
Pankaj Jalote, An Integrated Approach to Software Engineering, Narosh Publication, 1995.

Capers Jones, Software Quality: Analysis & Guidelines for success International, Thompson press, 1997.

Achieving Software Quality through Teamwork, |sabel Evans, Allied Publishers, 2004.

CS802 SOFTWARE ARCHITECTURE (3-0-0)3
Introduction to Software Architecture An Engineering Discipline for Software, Status of S/W Arch. Architecture
Business Cycle, Where do Architectures Come from. Software Processes and the Architecture Business Cycle, Features
of Good Architecture. Architecture Styles Pipes and Filters, Data Abstraction and Object Oriented organization, Even-
based Implicit Invocation, Layered Systems, Registers, Interpreters, Process Control, Other Familiar Architectures,
Heterogeneous Architectures.

Shared Information Systems Database Integration, Interpretation in Software Development Environments.

Len Bass, Paul Clements, and Rick Kazman, Software Architecture in Practice, 2nd ed, Addison-Wesley,

Garmus, Herros, “Measuring the Software Process: A Practical Guide to Functional Measure”, PHI.
Florac, Carleton, “Meas. Software Process: Stat. Proce. Cont. for Software process Improvemnts”, PEA.

CS803 SOFTWARE TESTING (3-0-0)3
Software testing concepts & principles, Testing Strategies, Testability and Related |ssues, Methods for developing the
strategy, Life Cycle Testing, Installation Phase Testing and Various Phases of Testing; Tools and Techniques for
Software Testing, Testing Object Oriented Software.

Glenford J. Myers, The Art of Software Testing, John Wiley & Sons, 1979.

Boris Beizer, Black Testing: Techniques for Functional Testing of Software and Systems, John Wiley & Sons, 1995
William Perry, Software Testing: Effective Methods for Software Testing, John Wiley, 1995

Cem Kaner, Jack Falk, Hung Quoc Nguyen, Testing Computer Software, 2nd Ed, Intl. Thomson Computer Press.

Cs810 DATA WAREHOUSING & DATA MINING (3-0-0) 3
Data Warehousing: Data warehousing components and building data warehouse. Data Mining —Objectives, examples,
data mining process, Data mining techniques, Generalization, Data mining knowledge representation.

Raph Kimball, Data Warehouse Toolkit, John Wiley & Sons Publications

Michael. J. Berry, Gordon Linoff: Data Mining Techniques: Marketing, Sales, Customer support.

John Wiley & Sons.

Cs811 INFORMATION RETRIEVAL (3-0-0) 3
Introduction to Information Retrieval: unstructured and semi-structured text. Inverted index and Boolean queries. Text
Indexing, Storage and Compression: Text encoding: Retrieval Models: Performance Evaluation: Text Categorization
and Filtering: Text Clustering: Advanced Topics: Web Information retrieval.

Manning, Raghavan and Schutze, Introduction to Information Retrieval, Cambridge University Press.

Baeza-Yates and Ribeiro-Neto, Modern Information Retrieval, Addison-Wesley.

Soumen Charabarti, Mining the Web, Morgan-Kaufmann.
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Cs812 DISTRIBUTED DATABASE SYSTEMS (3-0-0)3
Distributed database architecture, distributed database design, distributed query processing, query decomposition and
optimization of distributed queries, distributed transaction management and concurrency control, distributed DBMS
reliability, distributed database operating systems, Distributed multi database systems, Client/Server database
systems, Peer-to-Peer Systems, Location-based Applications, Parallel DBMS.
Principles of Distributed Database Systems, M.T. Ozsu and P. Valduriez, Prentice-Hall, 2nd Ed. 1999.
Ceri and Pelagatti, Distributed Database Principles and Systems, McGraw Hill. 2000
D. Bell and J. Grimson, Distributed Database Systems, Addison-Wesley, 1992.

Cs813 TOPICSIN DATA MANAGEMENT (3-0-0) 3
Unstructured data management: limitations of structured data models, data management and information retrieval,
Web-based data management: semi-structured data and querying XML, semantic Web data management, cloud
computing and data management, Advanced networked information systems: pervasive and mobile data management,
stream data management, sensor data management.

Sandro Fiore, Giovanni Aloisio. Grid and Cloud Database Management.2011.1st Edition

Evaggelia Pitoura and George Samaras . Data Management for Mobile Computing. 1998. Kluwer Academic
Publishers.

Hara, T., Zadorozhny,V., Bachman, E. (Eds). Wireless Sensor Network Technologies for the Information Explosion
Era. 2010. Springer

CS820 MOBILE COMPUTING (3-0-0) 3
Static & Mobile networking, Mobile IP, Pervasive Computing & Sensor network, mobile operating system, Distributed
& Mobile Systems architecture, Mobile and Internet Protocols, Standards, Mobile applications.

Reza B’ Far, Mobile Computing Principles, Cambridge, 2005.

Geoffrey Elliott & Nigel Phillips, Mobile Computing & Electronic business Technology & Applications, Pearson
Education, 2003.

Ariel Pashtan, Mobile Web services, Cambridge, 2005.

Css21 WIRELESSNETWORKS (3-0-0)3
Overview of wireless communications and networking. Transmission fundamentals, Communication networks,
TCP/IP protocol stack overview, Basic wireless communication technology, channel uncertainties and
countermeasures , Coding and error control. Mobile IP and wireless access protocol4. Cellular wireless networks,
Overview of celular systems (TDMA, GSM, CDMA, 3G/UMTS), Wireless LAN systems, Bluetooth, Zighee and
UWB standards, Erlang formulas

Rappaport, Theodore S, Wireless Communications, Principles and Practice, Prentice Hall, Inc, 2002, Kaveh
Pahlavan, Prashant Krishnamoorthy, Principles of Wireless Networks, - A united approach - Pear son Education, 2002.

Cs822 TOPICSIN COMPUTER NETWORKS (3-0-0) 3
TCP/IP Protocol Suite and Protocolsin different Layers, QOS, Load Balancing, Traffic Engineering. Case study: Data
center networks, Virtual networks, Mesh networks. Emerging concepts in next generation networks.

Mahbub Hassan, Raj Jain, High Performance TCP/IP Networking, Prentice Hall, 2004

Dennis Abts, John Kim, High Performance Data Center Networks: Architectures, Algorithms and Opportunities,
Morgan and Claypool Publishers 2010.

Recent papers on advancement in Computer Networks

CSs823 NETWORK MANAGEMENT (3-0-0)3
Network management standards and models, network management protocols, SNMP. Management information base
(MIB), Network Configuring Proto (NETCONF), Policy Management & Sharing of Data, approaches for sharing
information.  Heterogeneous Network and network security management, Network Management tools and
applications.

John Strassner, Policy based Networking management, Morgan Kaufman/Elsevier, 2004

M. Subramanian, Network Management: Principles and Practice, Addson- Wesley, 2000

J. Burke, Network Management Concepts and Practice, A Hands-On Approach, Pearson Education,2000.
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CS830 APPLIED ALGORITHMS (3-0-0) 3
Selected algorithms from areas such as graph and combinatorial algorithms, computational geometry, string processing
algorithms, algebraic and number theoretic algorithms, linear programming and combinatorial optimization.

Dan Gusfield Algorithms on Strings, Trees and Sequences, Cambridge Univ. Press, 2005.

C. Papadimitrou and K. Seiglitz, Combinatorial Optimization, Prentice-Hall, 2000

Cs831 OPTIMIZATION ALGORITHMS (3-0-0) 3
Basic OR techniques, requirements, networks, design, role and methods, databases, compilers, optimization and
performance in web computing, internet application, performance measurement tools, case studies

K Kanth, Introduction to computer system performance evaluation, McGraw Hill, 1992

David K smith, Network Optimization in Practice, Ellis Horwood publications, 1982

CSs832 DISTRIBUTED ALGORITHMS (3-0-0) 3
Distributed algorithms are algorithms designed to run on multiple processors, without tight centralized control. In
general, they are harder to design and harder to understand than single-processor sequential algorithms. Distributed
algorithms are used in many practical systems, ranging from large computer networks to multiprocessor shared-
memory systems. They also have arich theory, which forms the subject matter for this course.

Nancy & Lynch, Distributed Algorithms, Harcour Asia, 2001.

Gerard Tel. Introduction to Distributed Algorithms. Cambridge University Press, Cambridge, UK, 2ndedition, 2000.

CS833 TOPICSIN ALGORITHM DESIGN (3-0-0) 3
Overview and comparative study of various algorithm design techniques. Randomized algorithms, Algorithms in
Computational Biology, Parallel Algorithms, Algorithms for the web.

R. Motwani and P. Raghavan, Randomized Algorithms, Cambridge University Press, 1995

Haralambos Marmanis and Dmitry Babenko, Algorithms of the Intelligent, Manning Publications, 2009

Wing-Kin Sung, Algorithms in Biolnformatics. A Practical Introduction, Chapman and Hall, Boca Raton, Florida,
2010.

CS834 NETWORK OPTIMIZATION (3-0-0)3
Introduction, Mathematical preliminaries, Comparison of Label Setting and Label Correcting shortest path algorithms,
Single Origin/Single Destination and Multiple Origin/Multiple Destination shortest path methods. The Max-Flow
Problem: Cuts in a Graph, The Max-Flow/Min-Cut Theorem, The Maximal and Minimal Saturated Cuts, Price-Based
Augmenting Path Algorithms. Multicommaodity Flow Problems. Auction Algorithms for Min-Cost Flow: The Auction
Algorithm for the Assignment Problem, Extensions of the Auction Algorithm, The Preflow-Push Algorithm for Max-
Flow, The Auction/Sequential Shortest Path Algorithm. Simplex Methods for Min-Cost Flow.

Ravindra K Ahuja, , Thomas L. Magnanti, James B. Orlin, Network Flows. Theory, Algorithms, and Applications,
Prentice Hall, 1993

Eugene Lawler, Combinatorial Optimization — Networks and Matroids, Dover Publication 2002

William J. Cook, William H. Cunningham, William R. Pulleyblank, Alexander Schrijver, Combinatorial Optimization,
Wiley 1997

Michal Pioro, Deepankar Medhi, Routing, Flow, and Capacity Design in Communication and Computer Networks,
The Morgan Kaufmann Seriesin Networkin.

CS840 COMPILER OPTIMIZATION (3-0-0) 3
Review of compiler fundamentals - lexical analysis, parsing, semantic analysis, error recovery and intermediate code
generation; Runtime storage management; Code generation; Code improvement - peephol e optimization, dependence
analysis and redundancy elimination, loop optimization, procedural and inter-procedural optimization, instruction
scheduling, optimization for memory hierarchy; Compilation for high performance architecture; Portability and
retarget ability; Selected topics from compilers for imperative, object-oriented and mark-up languages, parallel and
distributed programming and concurrency.

Alfred V. Aho, Ravi Sethi, Jeffrey D. Ullman, Compilers: Principles, Techniques and Tools, Addison-Wesley.

Michael L. Scott, Programming Language Pragmatics, Elsevier.

Andrew W. Appel, Modern Compiler Implementation in C/Java, Cambridge University Press.
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Cs841 DISTRIBUTED OPERATING SYSTEMS (3-0-0) 3
Introduction to Distributed Systems. Distributed systems: Goals Hardware Concepts Software - design
Communication distributed systems: Layered Protocol: ATM Networks client server model - remote procedure call —
group communication. Synchronization: Clock synchronization - mutual exclusion - el ection atomic transactions - dead
locks. Process and Processors: Threads - System models processor alocation - scheduling fault tolerance - real time
distributed systems. Distributed file systems: File system design and implementation - trendsin distributed file systems.
Shared Memory: Introduction - bus based multi processors ring based multiprocessors switched multiprocessors -
NUMA comparison of shared memory systems - consistency models - page based distributed shared memory - shared
variable distributed shared memory - object based distributed shared memory. Case studies: MACH and CHORUS
Andrew S. Tanenbaum, Maarten " Distributed Operating System, Prentice-Hall , 2005

R. Chow and T. Johnson, Distributed Operating Systems & Algorithms, Addison-Wesley (1997)

CSs842 KNOWLEDGE BASED COMPUTER SYSTEMS (3-0-0) 3
Architecture of Al & KBCS Systems, Design Issues of KBCS, Introduction to Expert System, Introduction to fuzzy
logic systems, Natural Language processing, Heuristic Search techniques, knowledge based systems Al for security
systems

Nilson, Artificial Intelligence: A new Synthesis, 2001.

Taghi M. Khosgoftaar, Software Engineering with Computational Intelligence, Allied Publishers, 2004.

Soldek, Jerzy, Drobiazgiewicz, Leszek, Artificial Intelligence and Security in Computing Systems, Allied Publishers,
2004.

CS843 POWER AWARE COMPUTING (3-0-0)3
Energy- efficient, power efficient and thermal aware computing and communication Newton’s cooling model and basic
thermodynamics and sustainability. Middleware Support for green computing: Power states Power states Voltage and
frequency scaling ACPI support for Linux and, Voltage and frequency scaling, ACPI support for Linux and Windows,
compiler optimization, virtualization and server consolidation. Tools for monitoring: Sensor networks, cooling
equipment and their behavior. HPC computing: Hadoop, Map-Reduce, Dynamic thermal -aware scheduling, Resource
Management in Virtualized Environment. Green Mobile, embedded computing and networking: Optimizing for
minimizing battery consumption, Safe and Sustainable Cyber-physical systems (Medical devices). Management
Frameworks Standards and metrics for green computing

K. Kant, Data center evolution - a state of the art issues and challenges, Elsevier Computer Networks

L. Barraso and Holz, Case for Energy Proportional Computing, |EEE Computer Dec 2007

CS850 WEB ENGINEERING (3-0-0)3
Perspectives on Web Engineering, Requirements specifications & web based system dev. Methodologies, migration
of legacy systems to web environments-technology and solutions, web-based real time application development, Web
engineering- the new paradigm with multi disciplinary facts, user-centered web design & applications, web metrics,
HCI, Testing, verification and validation

Journal of Web Engineering, Rinton Press & IEEE and ACM publications on these areas.

Cato & John, User centered Web design, Pearson Education, 2001.

Zimmermann, Olaf; Tomlinson, Mark R.; Peuser, Stefan, Perspectives on Web Services, Allied Publishers, 2004.

CS851 SERVICE ORIENTED COMPUTING (3-0-0) 3
SOA Reference Model and Service Models, SOA Business Case, Service Design Principles, BPEL, Modeling SOA
with CPN and OPNET, SOA, SOAP and REST, SOA Infrastructure, SOA Governance, Web Services, Identity and
Security, Technologies, Tooling and Vendors.

Thomas Erl, Service-Oriented Architecture: Concepts, Technology and Design, 2006

Mark Hansen. SOA Using Java Web Services,

CS852 CLOUD COMPUTING (3-0-0) 3
Introduction to Cloud Computing, Cloud Computing Delivery Models, Open Source and I ndustry case Studies of cloud
(Apache VCL, Amazon, IBM and Eucalyptus) Introduction to Map/Reduce and Apache Hadoop Programming models
for cloud computing and examples/applications, Virtualizations as an enabler for cloud computing infrastructure.
George Reese Cloud Application Architectures”, O’Reilly Publications, 2009

Tim Mather, Subra Kumaraswamy, Cloud Security and Privacy, O’Reilly, 2009
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Tom White, The Hadoop — Definitive Guide, O’Reilly, 2009

CS853 SOCIAL NETWORK ANALYSIS (3-0-0) 3
Different sources of network data, types of networks, tools for visualizing network data, review of graph theory basics.
Structural properties of networks: Notions of centrality, cohesiveness of subgroups, roles and positions, structural
equivalence, equitable partitions, stochastic block models. Cascading properties of networks: Information/influence
diffusion on networks, maximizing influence spread, power law and heavy tail distributions, preferential attachment
models, small world phenomenon. Mining Graphs: Community and cluster detection: random walks, spectral
methods; link analysis for web mining

Wasserman, Sanley, & Faust, Katherine. Social Network Analysis: Methods and Applications. Cambridge:
Cambridge University Press, 1994,

Scott, John. Social Network Analysis: A Handbook. 2nd Ed. 1994. Newberry Park, CA: Sage.

Robert Hanneman and Mark Riddle. Introduction to Social Network Methods, 2004.

CS860 INFORMATION SECURITY (3-0-0) 3
Information Security & cryptography - Basic concepts, Access control, Protection, Secure coding, Cryptography,
Network security, Firewalls, Attack Techniques, IDS, Randomized algorithms, cryptography applications.

Goldrich, Foundations of Cryptography-Applications, vol-2, Cambridge Univ.Press, 2005

Blake, Seroussi & Smart, Advances in Elliptic curve cryptography, Cambridge, 2005.

Cs861 ELEMENTARY NUMBER THEORY (3-0-0)3
Elementary number theory, Finite fields, Arithmetic and algebraic algorithms, Secret key and public key cryptography,
Pseudo random bit generators, Block and stream ciphers, Hash functions and message digests, Public key encryption,
Probabilistic encryption, Authentication, Digital signatures, Zero knowledge interactive protocols.

Kablitz, N. Course on Number Theory and Cryptography, Soringer Verlag, 1986

Menezes, A, et.al. Handbook of Applied Cryptography, CRC Press, 1996

Ivan Niven, Herbert S. Zukerman, Hugh L. Montgomery, An Introduction to the Theory of Numbers.

CS862 CYBER LAW AND ETHICS (3-0-0)3
Cyber laws and rightsin today's digital age; IT Act, Intellectual Property Issues connected with use and management
of Digital Data The similar Acts of other countries Information Warfare: Nature of information warfare, including
computer crime and information terrorism; Threats to information resources, including military and economic
espionage, communications eavesdropping, computer break-ins, denial-of-service, destruction and modification of
data, distortion and fabrication of information, forgery, control and disruption of information How, electronic bombs,
and sops and perception management. Countermeasures, including authentication, encryption, auditing, monitoring,
intrusion election, and firewalls, and the limitations of those countermeasures. Cyberspace law and law enforcement,
information warfare and the military, and intelligence in the information age. Information warfare policy and ethical
| ssues.

Hon C Graff, Cryptography and E-Commerce - A Wiley Tech Brief, Wiley Computer Publisher, 2001.

Michael Cross, NorrisL Johnson, Tony Piltzecker, Security, Shroff Publishers and Distributors Ltd.

CS863 SECURITY POLICIES (3-0-0) 3
General Overview of Policies, Policy Lifecycle, and Writing Security Policies, Information Classification and Privacy
Policies, Network Security and Email Policies, Application, Operating System and Software Security Policy,
Encryption and Key Management Policy, Security Policy: Audit and Compliance, Acceptable Use Policies and
Training /Awareness, Security Policy: Enforcement and Effectiveness, Internet Censorship, Intellectual Property
Protection, International Cooperation in Cyber Crime.

Scott Barman, Writing Information Security Policies, New Riders Publication.

Charles Cresson Wood, Information Security Policy made Easy.

CS864 ADVANCED IMAGE PROCESSING (3-0-0) 3
Basic concepts, Linear and nonlinear operations, |mage Enhancement in the spatial and frequency domains, Important
noise probability density functions, Estimation of signal and noise, medical image denoising, geometric
transformations, image analysis, image segmentation, image registration, color image processing, image compression.
Rafael C. Gonzalez, Richard E. Woods, "Digital Image Processing”, 37 Ed., PHI, 2007.

Anil K. Jain, “Fundamentals of Digital image Processing™, Prentice Hall, US Ed., 1989.
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Rafael C. Gonzdlez, Richard Richard Eugene Woods, Steven L. Eddins, “Digital Image Processing using MATLAB”,
Pearson Education India, 2004.
AL Bovik (Editor), “Handbook of Image and Video Processing”, Academic Press

CS865 TOPICSIN SPEECH PROCESSING (3-0-0)3
Mathematical foundations of signal processing, Speech production and perception, Speech signal analysis: Short time
speech analysis, Time domain analysis, Frequency domain analysis, LPC (Linear predictive coding) analysis; Issues
in in speech processing: Speech synthesis, speech recognition, speaker identification, emotion analysis, language
identification; Introduction to advanced topics in speech processing: pattern classifiers.

Speech Communications Human and Machines (Second Edition), Douglas O’Shaughnessy, Fundamentals of speech
recognition, Rabiner and Juan.

CS866 INTERCONNECTION NETWORKS (3-0-0)3
Introduction to Interconnection Networks. Network Specifications. Traffic Patterns. Butterfly Networks, Torus, Mesh
vs. Torus. Express Cubes. Non-Blocking Networks - Non-Blocking vs. Non-Interfering, Crossbars, Clos, Benes,
Sorting Networks. Concentrators and Distributors. Slicing Multistage Networks. Routing Taxonomy, Deterministic
Routing. Oblivious Routing. Randomized Routing, Adaptive Routing. Flow Control - Resources and Allocation Units,
Bufferless Flow Control. Buffered Flow Control Packet-Buffer Flow Control, Hlit-Buffer Flow Control, Buffer
Management and Backpressure, Flit-Reservation Flow Control. Router Architecture, Router Datapath. Arbitration.
Network Interfaces. Error Control Buses. Performance Analysis. Simulation of Interconnection Networks. Deadlocks,
livelocks and starvation in Interconnection Networks. Deadlock and livelock detection strategies. The Turn Model for
deadlock detection. Deadlock and livelock avoidance protocols. Deadlock free proofs of interconnection networks.
Shared Memory networksin Chip Multiprocessors— Impact of Coherence Protocols, and Cache Hierarchy on Network
Performance, Coherence Protocol Requirements for the On-Chip Network. Home Node and Memory Controller Design
Issues. Miss and Transaction Status Holding Registers. Synthesized Network-on-Chips in Multiprocessor System-on-
Chips. Network-on-Chipsin 3D-Stacked ICs, Photonic Network-on-Chips, Wireless Network-on-Chips. Case Studies
and Current NoC proposalsin literature.

William Dally And Brian Towles, Principles And Practices Of Interconnection Networks. Morgan Kaufmann, 2004.
Jose Duato, Sudhakar Yalamanchili, Lionel Ni. Interconnection Networks - An Engineering Approach. MK, 2003.
John L Hennessy And David A Patterson, Computer Architecture A Quantitative Approach. Appendix F. 5th Edition,
Morgan Kaufmann, 2012.

Li-Shiuan Peh And Natalie Enright Erger. On Chip Networks. Synthesis Lectures On Computer Architecture. Morgan
And Claypool Publishers, 20009.

Recent Publications From NoCS, ISCA, MICRO And Other Leading Conferences.

CS867 DATA SCIENCE (3-0-0)3
Data collection and integration, data presentation, experimentation, longitudinal analysis, data products. Introduction
to statistical inference, linear and logistic regression, variance and smoothing, analysis of variance, predictive
modeling. Data types, statistical graphs, visualization of multi-dimensional data, maps and text, distance, clustering
and dimensionality reduction. Managing Big Data, Map-reduce, the map tasks, grouping by key, the reduce tasks,
combiners, extensions to map-reduce, workflow systems, recursive extensions to map-reduce. Statistical inference,
statistical modeling, design of experiments, statistical graphics. Classification, decision trees, naive bayes classifier,
support vector machine, clustering, hierarchical clustering, k-means clustering, distribution-based clustering, ensemble
learning and performance evaluation. Building the data pipelines, Map reduce, graph visualization, and storytelling
Michael Manoochehri, Data Just Right: Introduction to Large-Scale Data & Analytics, Addison-Wesley Data &
Analytics Series, 2013

Foster Provost, Tom Fawcett , Data Science for Business: What you need to know about data mining and dataanalytic
thinking, O'Reilly, 2013

Eric Segdl, Predictive Analytics,, 2013, Wiley, 2013

Drew Conway, John Myles White, Machine Learning for Hackers, O'Reilly, 2012

Ivan Idris, Python Data Analysis, Packt Publishing, 2014

Wes McKinney, Python for Data Analysis, O'Reilly, 2012
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IS701 NUMBER THEORY & CRYPTOGRAPHY (3-0-2 4
Elementary number theory, Finite fields, Arithmetic and algebraic algorithms, Secret key and public key cryptography,
Pseudo random hit generators, Block and stream ciphers, Hash functions and message digests, Public key encryption,
Probabilistic encryption, Authentication, Digital signatures, Zero knowledge interactive protocols, Elliptic curve
cryptosystem

ms, Formal verification, Hard problems, Randomness and Pseudo randomness & Testing.

Kablitz, N. Course on Number Theory and Cryptography, Springer Verlag, 1986

Menezes, A, et.al. Handbook of Applied Cryptography, CRC Press, 1996

Ivan Niven, Herbert S. Zukerman, Hugh L. Montgomery, An Introduction to the Theory of Numbers.

1S703 NETWORK SECURITY (3-0-2) 4
Introduction - Attacks, services and mechanisms - Classical encryption techniques - DES -Block cipher - Design
principles and modes of operation. Encryption Algorithms - Hash functions - Triple DES - RC5 - Key management —
Public key cryptography - RSA algorithm - Digital signatures and authentication protocols. System Security - Backups
- Integrity management - Protecting against programmed threats, viruses and worms - Physical security - Personnel
security. Network Security - Protection against eavesdropping - Security for modems - |P security - Web security -
Electronic mail security - Authentication applications. Security Tools - Firewalls - Wrappers - Proxies - Discovering a
break-in - Denial of service attacks and solutions - Cryptographic security tools: Kerberos, PGP, SSH, SRP, OPIE.
William Stallings, " cryptography and network security — principles and practice", ii Edition, Pearson education, 2000
Seve Burnett, Sephene Paine, "rsa security's official guide to cryptography”, TMH, 2001

E. Nemeth, g. Shyder, s. Seebass, t.r. Hein, "unix system administration Handbook", 3rd Ed., PEL

1S704 MINI PROJECT 2
Experimental Design / Implementation tasks of relatively minor intensity and scope as compared to the Major-project
and in line with the guidelines formulated by DPGC (CSE-IS).

1 S800 FORMAL METHODS (3-0-0) 3
Formal Methods in Computing Specification; Formal Description Techniques in Communication Software Systems;
Formal Methods in Object Orientation and Software Engineering, Proof Methods and Techniques, Temporal and
Model Logic

Jan Ven Lecuwen—Formal Model and Semantics, Elsevier-MIT Press, 1992

Arindama Singh—Logic for Computer Science, PHI, |IEEE, 2003

Programming Perl. Larry Wall, Tom Christensen and Randal Schwartz.1996. O'Reilly & Associates, Inc.

1S801 SECURE CODING (3-0-0)3
Buffer Overrun, Format String Problems, Integer Overflow, and Software Security Fundamentals , SQL Injection,
Command Injection, Failure to Handle Errors, and Security Touch points, Cross Site Scripting, Magic URLS, Weak
Passwords, Failing to Protect Data, Weak random numbers, improper use of cryptography, Information Leakage, ace
Conditions, Poor Usability, Not Updating Easily, Executing with too much privilege, Failing to protect network traffic,
improper use of PKI, trusting network name resol ution.

Howard, LeBlanc, and Viega, 24 Deadly Sns of Software Security, |SBN: 978-0-07-162675-0

John Viega and Gary McGraw, Building Secure Software, Addison Wesley

Gary McGraw, Software Security: Building Security, Addison-Wesley

1 S802 SECURITY ARCHITECTURE -DESIGN & ANALYSIS (3-0-0)3
Secure systems — hardware, software and communication systems — design issues and analysis, Secure software
architecture — models and principles, hardware design related security — smart cards and other security solutions,
communication protocols and application systems associated with security.

Asoke Talukder, Manish Chaitanya, Architecting Secure Software Systems, CRC Press

1S803 INFORMATION SECURITY AUDIT (3-0-0)3

Security Policy frameworks: practices, and procedures, business practice disclosures. Policy authority and practices,
information security practices, personal and physical security practices, operation management practices, PKIsand key
management schemes, key generation, key storage, backup, recovery and distribution, XML frameworks for security
policy specification, certificate management life cycle. Output measurement approaches, benchmarking, function
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points as measurement, estimation of software reliability, software metrics, software auditing, merits and auditing in
outsourcing, SE1 & SO based measurement, merits, CMM and P-CMM, Auditing Standards & groups, Audit Methods
& Tools.
International Function Points user group, IT measurement, Person education, 2002
Encyclopedia of Software Engineering, John Wiley & Sons 1994.

1S810 SECURITY ADMINISTRATION (3-0-0) 3
Communication Security & configurations, Win 2003, Linux / Unix security & administration, Use of digital
Signatures, SHHTP,SSL, Firewallsin organizational network and system administration, Backup, Viruses, SPAM and
other security measures.

Lars Klander, Hacker Proof, Galgotia publications, 2002

Internet Security Professional Security — Techmedia publications, 2002

1S811 SECURITY THREATS & VULNERABILITY (3-0-0)3
Basic security principles, principle of least privilege trust, trusted computing basics, reference monitors, inline
reference monitors and access control, secure multi party computation, secure two party models. Mobile code security
Digital Defense: Issuesin Security, and Critical Infrastructure Protection: Threats of viruses, worms, malicious codes,
etc. models of propagation and their epidemic spread, dos attacks, defenses against hacking. DDoS, design of scalable
test beds for simulation of attacks against critical infrastructures, architectures for robust

and flexible Internet, ubiquitous, dependable and indestructible storage.

Ross Anderson , Security Engineering: A guide to Building dependable Distributed systems, John Wiley,

Raymond Panko, Corporate Computer and Network Security

1S812 ENTERPRISE SECURITY (3-0-0)3
Enterprise security basics, enterprise access control and crypto system techniques, enterprise security systems: design
concepts, network, software and database security. Network Recovery conceptsin Enterprises.

Robert C. Newmann, Enterprise Security, Pearson Education, 2005.

Michael Cross, Norris L Johnson, Tony Piltzecker, Security , Shroff Publishers and Distributors Pvt. Ltd.

Jean & Mario, Network Recovery, Elsevier India, 2005.

1S813 SECURITY IN COMPUTER SYSTEM (3-0-0)3
Basic concepts, Access control, Protection, Secure coding, Cryptography, Network security, Firewalls, Security on the
Internet and the World Wide Web, Attack Techniques, IDS, Security in Windows, Linux, Social & Ethical issues of
Information Security, Information Security management, Case studies & current topics.

Matt Bishop, Computer Security: Arts & Science, Pearson Education, 2004.

Michael Cross, Norris L Johnson, Tony Piltzecker, Security, Shroff Publishers and Distributors Pwvt. Ltd.

Pieprzyk, Josef, Hardjono, Thomas; Seberry, Jennifer, Fundamentals of Computer Securiry, Allied Publ.

1S820 APPLIED CRYPTOGRAPHY (3-0-0)3
Privacy-Enhancing Technologies, Privacy-Preserving Data Collection and Data Publishing, Privacy-Preserving Data
Mining, K-Anonymity, Anonymous communications, Anonymous credentials, Group signatures, Privacy and
anonymity in peer-to-peer architectures, Privacy-enhanced access control or authentication/certification, Advanced
Crypto Algorithms and Protocols, Zero-knowledge proof, Oblivious Transfer, Secure Multiparty Computation Digital
Cash, Secret Sharing, Threshold Cryptography, |dentity-Based Encryption, Attribute-Based Encryption

B.Schneier, Applied Cryptography, John Wiley & Sons.

Alfred J. Menezes, Paul C. Van Oorschot, Scott A. Vanstone Handbook of Applied Cryptography, CRC Press
Jonathan Katz and Y ehuda Lindell, Introduction to Modern Cryptography, Chapman & Hall/CRCPress

1S821 CRYPTOGRAPHIC PROTOCOLS (3-0-0) 3
Competitive strategies for the information economy, network economics, Technologies and applications of
telecommunications systems with emphasis on LANs and Internet technologies. Selection of technologies and
configurations necessary to support business applications. Competitive, economic, and political factors that influence
technology innovation in public and private organizations, domestically and internationally. Management of research
and development: project selection, resource allocation, technology planning, management of development projects.
Quiality, manufacturing, and intellectual properly issues. Conceptsin communication security, security issuesin layered
architecture, components of security models, |PSec, Transport layer security, SHTTP, IP encapsulation, VPNs, open
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PGP, Secret key & Public key cryptography , MD5, DES, Internet key Exchange, firewall & Internet Security
protocols.
Huth, Secure communication systems. Design, analysis and implementation, Cambridge, 2005
Ross Anderson, Security Engineering: A Guide to Building Dependable Distributed Systems, John Wiley & Sons, 2001.

1S822 ADVANCED CRYPTOGRAPHY (3-0-0)3
Objectives of cryptography, Symmetric Key Encryption- Stream ciphers & Block ciphers, Public-Key cryptography:
RSA, Hash-functions, Discrete logarithm, Modular Squaring, Cryptographic Protocols: Key exchange & entity
authentication, identification schemes, commitment schemes, electronic elections, Probabilistic algorithms, probably
secure encryption & Digital signatures. Mathematical Models for Internet: Design and control communication
networks that respond to: randomly fluctuating demands and failures by adapting rates, by rerouting traffic and by
reallocating resources, stability and fairness of rate control algorithms for the Internet; economic issues, scalable
models of simulation of such networks, Quantum Cryptography

Wenbo Mao, Modern Cryptography- Theory and Practice, Prentice Hall, 2004.

Susan Loepp & William K. Wooters, Protecting Information (Quantum Cryptography) Cambridge, 2005.

Hans DelFs & Helmutt Knebl, Introduction to cryptography: Principles & Application, Springer Verlag.

1S823 CRYPTANALYSIS (3-0-0) 3
Modern cryptography. Steganography, One-way functions; pseudo-randomness and random number generators,
encryption; authentication, symmetric cryptography, asymmetric cryptography: public-key cryptosystem; digital
signatures, message authentication codes, remote user authentication, notions of security; zero knowledge/ interactive
proofs, multi-party cryptographic protocols, key exchange and applications; cryptanalysis of cryptographic primitives
and protocols, such asby side-channel attacks, differential cryptanalysis, or replay attacks; and cryptanal ytic techniques
on deployed systems etc. Latticesin cryptography and cryptanalysis. Algorithmic aspects of the theory of point lattices
and their applications to cryptography and cryptanalysis. Differential and Linear Cryptanalysis, side channel
cryptanaysis.

Soillman & Richard J, Classical and Contemporary Cryptology, PHI International, 2004.

Han & Helmutt, Introduction to Cryptography: Principles and Applications, Springer Verlag 2002.

1S830 DATABASE SECURITY (3-0-0)3
Design of Survivable and Dependable Distributed Systems: Issuesin the design of distributed systems distributed OS,
high-level protocols, distributed shared memory. OO distributed systems, distributed directory services, fault tolerance
issues, issues of survivability, dependability, robustness. Distributed Systems and Fault Tolerance, Security
Architecturefor FT Systems, Security Architecture for Services, Algorithms, Techniques for Fault Tolerance and high
integrity Services, Tools and Environments for building higher integrity service.

Ross Anderson, Security Engineering: A Guide to Building Dependable Distributed Systems, John Wiley & Sons, 2001.
Michael & David, Writing secure code, Microsoft Press, 2002.

1S831 BIOMETRIC SECURITY (3-0-0) 3

Security via biometrics. Spaced Domain based biometric and recognition techniques; Correlation based biometric,

filters. Basic theory or Correlation filters;, Design of advanced correlation fillers that offer tolerance to expected

impairments; Methods to implement digital correlations; Applications of correlation filters.

Reid, Biometrics for Network Security, Pearson Education, 2004.

James L. Wayman , Anil K. Jain, Davide Maltoni, Dario Maio,Biometric Systems: Technology, Design and
Performance Evaluation , Springer

Anil K. Jain, Ruud Bolle, Sharath Pankanti , Biometrics. Personal Identification in Networked Society, Kluwer
Academic Publishers

1S832 WEB APPLICATION SECURITY (3-0-0) 3
Web safety and browser vulnerabilities, privacy concerns, issues with Java, JavaScript, ActiveX, and all things Web
and security related. Various protocols and approaches to provide web services in as secure a manner as possible will
be investigated, to include: digital certificates SSL (Secure Socket Layer), TLS (Transport Layer Security), host
security, server access methods, and secure CGI/API.

D. Suttard and M. Pinto. The Web Application Hacker's Handbook. Wiley. 2008.

Ivan Ristik. ModSecurity Handbook. Feisty Duck, Ltd. 2010.
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Open Web Application Security Project. A Guide to Building Secure Web Applications and Web Services.
http://mww.owasp.or g/index.php/Category: OWASP_Guide Project

1S833 MULTIMEDIA SECURITY (3-0-0) 3
Introduction to digital rights management, Digital Watermarking-Basics, Theoretical Aspects, Schemes, Protocals,
Media-specific watermarking. Steganography and Steganalysis, Finger Printing and Digital Forensics, Data
Sanitization.

Ingemar Cox, Matthew Miller, Jeffrey Bloom, Digital Watermarking: Principles & Practice, The Morgan Kaufmann
Seriesin Multimedia and Information Systems

Borko Furht, Darko Kirovski, Borivoje Furht, Multimedia Security Handbook (Internet and Communications), CRC
Press, 2004

Bill Rosenblatt, Bill Trippe, Stephen Mooney, Digital Rights Management: Business and Technology, Wiley; 1st
edition, 2001

1 S840 NETWORK ENGINEERING (3-0-0) 3
Internetworking: Architectural principle, layering, names and addresses. Advanced topics in Transport Protocol,
Congestion Control, Fair Queuing, Router design and router protocols. Network topologies, Peer-to-Peer networks.
Application level protocols. Network management and access control.

Larry L. Peterson, Bruce S. Davie, Computer Networks: A Systems Approach, Elsevier

Richard Sevens, TCP/IP lllustrated, Volume 1: The Protocols PHI, 2001.

Behrouz Forouzan, TCP/IP Protocol Suite, 3/e, McGraw Hill

1S841 DISTRIBUTED SYSTEMS SECURITY (3-0-0)3

Distribute systems concepts and design, Weak connectivity and update conflicts, GFS, Cryptographic Primitives, SSL,

Reasoning formally about authentication, Software vulnerabilities and exploits, Software based fault isolation.

Charlie Kaufman, Radia Perlman, and Mike Speciner, Network Security: Private Communication in a Public World,

2nd Edition, Prentice Hall, 2002

Abhijit Belapurkar, Anirban Chakrabartiet. al, Distributed Systems Security: Issues, Processes and Solutions, Wley
Publs.

1S842 INTERNET SECURITY (3-0-0)3
Business & legal principles, Information Security-Technological Solutions, Internet Security, Certificates Policies &
Principles for E-business, non-repudiations-types & activities, PKI and itsroles, examples & case studies.

Warwick Ford & Micheal Secure E-commerce, PH-PTR, 2001

Enrico Nardelli, Certification and Security in E-Services, Allied Publishers, 2004.

Gritzalis, Dimitris, Secure Electronic Voting, Allied Publishers, 2004.

1S843 MOBILE & WIRELESSNETWORK SECURITY (3-0-0)3
Wired /wireless networks; Effect of mobility on networks, & systems; impact on | P stack from MAC layer and up; ad-
hoc and sensor networks; wireless broadcast. |1* broadcast. Satellite broadcast; issues of information capacity;
distinction between wired and wireless networks from information theory; Issues of security in wireless; issues of
802.11 protocols; routing in wireless networks, design of secure protocols. key distribution for access control, source
authentication of transmissions, and non-repudiation; Power management and selfishness issues, attacks in wireless
networks; DOS and DDOS attacks, reaction to attacks, information processing for sensor networks

Perrig, Adrian; Tygar J. D., Secure Broadcast Communication in Wired and Wireless Networks, Allied Publishers,
2004.

Makki, SK.; Reiher, P.; Makki, K.; Pissinou, N.; Makki, S. (Eds.), Mobile and Wireless Network Security and Privacy,

Soringer.

1 S850 CYBER FORENSICS (3-0-0) 3
Industrial espionage and cyber-terrorism, principles of criminal law, computer forensic investigation, elements of
personnel security and investigations, principles of risk and security management, conspiracy in computer crime, and
computer fraud investigation. Introduction to Cyber Forensics: Computer Forensics and the law, Private & Public
sector workplace practices, Cyber Crime examples: Defacements, DoS, Credit Card theft, Silent intrusion, internal
attacks, investigative actions, Forensics analysis investigative action, Computer Forensic toals.
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Jennifer Bayuk, Cyber Forensics: Understanding Information Security Investigations, Soringer
Bill Nelson, Amelia Phillips, Christopher Steuart , Guide to Computer Forensics and Investigations

1S851 CLOUD SECURITY (3-0-0) 3
Introduction to cloud computing, Modular arithmetic background, concepts of security, how to assess security of a
system, information theoretic security v/s computational security, Data security and storage in cloud, data dispersal
techniques, High-availability and integrity layer for cloud storage, Encryption and key management in the cloud, Cloud
forensics, Data location and availability, Data security tools and techniques for the cloud, Data distribution and
information dispersal techniques Data encryption/decryption methodol ogies, Trustworthy cloud infrastructures, Cloud
related regulatory and compliance issues

Mather, T., Kumaraswamy S, and Latif, S. Cloud Security and Privacy: An Enterprise Perspective on Risks and
Compliance. O’Reilly Media.

Stallings, W. Cryptography and Network Security: Principles and Practice, 5™ Edition. Prentice Hall.

Menezes, A., Oorschot, P., Vanstone, S. Handbook of Applied Cryptography. CRC Press, Edition 1st

| S852 ETHICAL HACKING (3-0-0) 3
Hacking Fundamentals, Rconnaissance, Network, Server, Client, Web Application Penetration Testing, Structure of
Penetration Testing, Programming and reverse engineering, Digital Foresnsics.

Ankit Fadia, An Unofficial Guide to Ethical Hacking, Macmillan India, 2006

1S853 ADVANCED TOPICSIN SECURITY (3-0-0) 3
Foundations of Crypto complexity and NP Completeness, Complexity classes, Elliptic Curve Cryptography, Emerging
security concerns.

Brauer G R, Complexity Theory and Cryptology An Introduction to Cryptocomplexity, Springer 2005

Darrel Hankerson, Alfred Menezes, Scott Vanstone , Guide to Elliptic Curve Cryptography, Springer

1 S860 HIGH PERFORMANCE COMPUTING FOR SECURITY (3-0-0) 3
Instruction Level Paralelism: Pipelining, Hazards, Compiler techniques for ILP, Branch prediction, Static and

Dynamic Scheduling, Speculation, Limits of ILP. Multicore Memory Hierarchy: Cache tradeoffs, Basic and Advanced
optimizations, Virtual Memory, DRAM optimizations. Multiprocessors. Symmetric and Distributed architectures,
Cache coherence protocols - Snoopy and Directory based, ISA support for Synchronization, Memory Consistency
Models. Security Architecture Design Methodology, Security policy models - Multi-Level Security, Multi-Lateral
Security Policies. Example Symmetric key cipher architecture — Secure Processors, Cryptographic hash functions —
Hardware trust anchors for confidentiality and integrity. Public Key Cryptography Architecture — Bastion.

John Hennessy and David Patterson. Computer Architecture - A Quantitative Approach. 5ed. Morgan Kaufmann.
Ruby B. Lee, Security Basics for Computer Architects. Mark Hill/Margaret Martonos (eds.). Synthesis Lectures on
Computer Architecture, Morgan and Claypool, 2013.

John P. Shen and Mikko H. Lipasti. Modern Processor Design - Fundamentals of Superscalar Processors. Tata
McGraw Hill.

Important publications in secure processors, and high performance computing.
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CE720 Digital Modulation and Spread Spectrum Systems (3-1-0) 4
Review of fundamental concepts and parameters in Digital Communications, Performance of Carrier modulation
Schemes: Performance of BPSK and QPSK in AWGN channel, Performance of binary FSK and M-ary PSK in AWGN
channel, Minimum Shift Keying (M SK) Modulation, GM SK, Continuous Phase M odul ation(CPM) Schemes; Channel
Characterization and Modeling: Optimum Receivers for AWGN channels, Equalization Techniques; Orthogonal
Frequency Division Multiplexing (OFDM):Carrier Synchronization, Timing synchronization; Spread spectrum signals
for digital communications: Introduction to Spread Spectrum Modulation, DSSS, FHSS, CDMA signals, Code
Acquisition and Tracking, Spread Spectrum as a Multiple Access Technique; Multichannel and Multicarrier Systems;
Digital Communications through Fading Multipath channels; Multi User Communications.

J. Proakis, Digital Communications, McGraw Hill, 2000

J. Viterbi and J. K. Omura, Principles of Digital Communications and Coding, McGraw Hill, 1979

Marvin K. Smon, Jim K Omura, Robert A. Scholtz, Barry K.Levit, Spread Spectrum Communications, 1995.

Andrew J Viterbi, CDMA Principles of Soread Spectrum Communications, Addison Wesley, 1995.

CE721 Mathematical Foundations for Communication Engineering (3-1-0)4
Introduction to Probability and Stochastic Processes: Notion of multiple Discrete and Continuous Random V ariables,
Stochastic Processes, Sum of Random Variables, Statistical Inference, Gaussian Q-function, Marcum Q-function;
Linear Equations, Matrices, Vector Spaces, Basis and Dimensions, Linear Mappings, Matrices and Linear operators,
Determinants, Eigen values and Eigen vectors; Groups, Rings and Fields, Vector Spaces and Modulus, Field Theory,
Algebraic extensions; Introduction to Number Theory

R D Yates, D J Goodman, Probability and Stochastic Processes, John Wiley and Sons, 1999

H. Sark, J.W Woods, Probability and Random Processes, Pearson Education, 2002

K. Huffman, R. Kunze, Linear Algebra, Prentice Hall of India, 1998

CE722 RF Circuitsand Systems (3-1-0)4
Review of Basic Transmission Line Theory, Planar Transmission Lines - Stripline, microstrip line, suspended stripline
and coplanar line; Parallel coupled lines in stripine and microstrip — Analysis, design and characteristics. Microwave
Network Analysis - Microwave network representation, Impedance and admittance matrices, Scattering parameters,
Typical two-port, three port, four port networks; |mpedance Matching Techniques - Smith chart, Matching networks
using lumped elements, Single- and double-stub matching, Quarter wave transformer, Multi-section transformers -
Binomial and Chebyshev. Basic Passive Components -Lumped elements in MIC, Discontinuities and resonators in
microstrip, Balun. Analysisand design of stripline/microstrip components- Directional couplers, Power divider, Hybrid
ring. Switches and Phase Shifters - PIN diode- Equivalent circuit and Characteristics, Basic series and shunt switches
in microstrip; SPST and SPDT switches, Switched line, branchline coupled and |oaded line phase shiftersin microstrip.
Applications in phased arrays. MIC Filters - Lumped element filter design at RF. Impedance and Low pass scaling,
Frequency transformation, High impedance/L ow impedance low passfilter, Parallel coupled band pass filter, Spur line
band stop filter, Realization in microstrip and suspended stripline Basics of MIC, MMIC and MEMS technologies -
Substrates used. Fabrication process. Relative advantages. Examples- Realization of lumped elements and filtersin
MMIC, Redlization of planar transmission lines and filtersin MEMS,

M.M. Radmanesh, Radio Frequency and Microwave Electronics, Pearson Education Asia, 2001.

B. Bhat & SK. Koul, Sripline-like Transmission Line for Microwave Integrated Circuits, New Age Intl. (P) Ltd.,19809.
D. K. Misra, Radio Freguency and Microwave Communication Circuits — Analysis and Design, John Wiley & Sons,
2001;

D. M. Pozar, Microwave Engineering, 2nd Edition, John Wiley & Sons, 1998.

CE723  Light Wave Communication (3-1-0)4
Importance of OFC; Light wave propagation in dielectric slab waveguides, Ray Theory, Numerical aperture, Sl and
Gl waveguides, channel waveguides. Optical fibers: Types, fabrication techniques, attenuation, dispersion, Modes in
Sl and Gl , DSF, DFF, PM fibers, plastic fibers, fiber bundles, connectors, couplers, power splittersetc. Optical Sources
and detectors: Review of PN junction diodes, LEDs, Laser Diodes, Noise sources; Photo-detectors. PIN and APD
design, Noise characteristics, Modulation of LEDS/LDs, drive circuits for LDs & PDs., high speed operation. OFC
Systems: Simple networks and their analysis, BER calculations, WDM principle and techniques. Optical TDM etc,
long haul DWDM. EDFAs and their applications to OFC. Optical Fiber Sensors. Coherent detection in OFC

G.P. Agarwal, Fiber Optic Communication Systems, John Wiley 1997
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Senior J., Optical fiber communications, Principles & Practice, PHI, 1992
Keiser G., Optical fiber communications, McGraw-Hill, 1999
A Sdlvarajan, SKar, T Sinivas, Optical Fiber Communications, TMH, 2002
William B. Jones, Introduction to optical fiber communication systems, OUP, 1998

CE724 Detection and Estimation Theory (3-1-0) 4
Hypothesis Testing, Neyman Pearson Lemma, UMP test, Decision Theoretic framework, Multiple-Decision Problem.
Parameter Estimation - Unbiasedness, Consistency, asymptotic normality, sufficient statistics, minimax estimation,
decision theoretic framework, Rao-Blackwell theorem, Cramer — Rao inequality. Estimation: Minimum mean square
linear estimation, Wiener filter, Kalman filter, Levinson — Durbin and innovation algorithms.

H. L. Van Trees Detection, Estimation and Modulation Theory, Part I, John Wiley, 1968.

Srinath, Rajasekaran and Viswanathan, Introduction to Statistical Signal Processing with applications, PHI, 1995.
Seven M. Kay, Fundaments of Statistical Sgnal Processing, Vol. |:Estimation Theory, Vol. 1I: Detection Theory,
Prentice Hall International, 1993

Papoulis A., Probability Random Variables and Stochastic Processes, McGraw Hill, 2002

H. Sark and J. W Woods, Probability and Random Processes with applications to signal processing, Pearson
Education, 2002.

CE 725 Advanced Digital Signal Processing (3-1-0) 4
2-D signals and systems, Analysis of 2D systems in spatial, frequency and transform domains; Short time Fourier
Transform; Multirate Signal Processing: Decimation Interpolation, DFT filter banks, QM F filter banks, Multiresolution
Signal analysis wavelets theory of sub band decompositions, Sub band codingand wavelet transforms, Application of
wavelet transforms. Power spectral estimation; Higher order spectral estimation; Adaptive filters and applications.
Recursive estimation and Kalman filters.

P.P. Vaidyanathan, Multirate systems and Filter banks, Prentice Hall, 1993.

S.J. Orfanidis, Optimum Sgnal Processing, McGraw Hill, 1989.

S. Haykin, Adaptive Filter Theory, Pearson, 1996

CE820 Digital Signal Compression (3-0-0)3
Data Compression. Speech & image waveform characterization. Predictive coding. Transform coding. Subband
coding, VQ based compression, Fractal coding of images. High quality video & audio compression for digital
broadcasting. Standards for digital signal compression-data, speech, audio, image & video.

D. Salomon, Data Compression — the complete reference, Springer, 2000.

K. Sayood, Introduction to Data Compression, Pearson Education, 2000.

M.Nelson, The data compression book, BPB Publications, 2002.

Jayant & Noll, Digital coding of waveforms-Principles and applications to speech & video, PH, 1984.

Zi Nian Li, Fundamentals of Multimedia, Pearson Education, 2003.

CE821 Error Control Coding (3-0-0) 3
Coding for reliable digital transmission and storage. Groups, Rings, Vector Spaces, Galois Fields, Polynomial rings,
Channel models, Linear Block codes, Cyclic codes, BCH codes, Reed Solomon Codes, Berlekamp-Massey and Euclid
decoding algorithm, Decoding beyond the minimum distance parameter, Applications of Reed-Solomon codes,
Convolutional codes, Decoding algorithms for Convolutional codes, Viterbi, Stack and Fano algorithms, Application
of Convolutional codes. Codes based on the Fourier Transform, Algorithms based on the Fourier Transform, Trellis
coded modulation, Combinatorial description of Block and Convolutional codes, Algorithms for the construction of
minimal and tail biting trellises, Soft decision decoding agorithms, Iterative decoding algorithms, Turbo-decoding,
Two-way agorithm, LDPC codes, Use of LDPC codes in digital video broadcasting, belief propagation (BP)
algorithms, Space-Time codes.

Shu Lin and Danicl J. Costello Jr., Error Control Coding: Fundamentals and Applications, Prentice Hall, 2003.

S. B Wicker, Error Control Systems for Digital Communication and Sorage, Prentice Hall International, 1995.
Blahut R. E, Theory and Practise of Error Control Codes, Addisson Wesley, 1983.

Blahut R.E., Algebraic codes for Data transmission, Cambridge University Press, 2003.

Johannesson R and Zigangirov K.S,Fundamentals of Convolutional codes, |EEE press, 1999.

V. SPlessand W. C Huffman, A. Vardy, Trellis structure of codes, Chapter 24 of Handbook of Coding Theory.
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CEB822 Wireless Communications & Networks (3-0-0) 3
Radio Propagation Characteristics:. Models for path loss, shadowing and multipath fading (delay spread, coherence
band width, coherence time, Doppler spread), Jakes channel model, Digital modulation for mobileradio, analysis under
fading channels: diversity techniques and RAKE demodulator, channel coding techniques, multiple access techniques
used in wireless mobile communications. Space time propagation, wireless channel, channel as a space time random
field, space time channel and signal models, capacity of space time channels, spatial diversity, space time receivers,
space time coding with channel knowledge, space time OFDM. Wireless networks— WL AN, Bluetooth. Suitable mini-
projects in the areas of Space-Time codes and OFDM. The cellular concept: Frequency reuse: The basic theory of
hexagonal cell layout: Spectrum efficiency, FDM / TDM cellular systems: Channel allocation schemes, Handover
analysis, Erland capacity comparison of FDM / TDM systems and cellular CDMA. Discussion of GSM and CDMA
cellular standards, Signaling and call control: Mobility management, location tracking. Wireless data networking,
packet error modeling on fading channels, performance analysis of link and transport layer protocols over wireless
channels: mobile data networking (Mobile IP): wireless datain GSM, IS - 95 and GPRS.
Space time Wireless Communications
J.G. Proakis, Digital Communication, McGraw Hill, 2000.
G.L. Stuber, Principles of Mobile Communications, Kluwer Academic, 1996.
T.S Rappaport, Wireless Communications. Principles and Practice, Prentice Hall, 2002.
Kumar, D. Manjunath and J. Kuri, Communication Networking, an Analytical Approach, Elsever, 2004
Paulraj, R. Nabar & D. Gore, Introduction to Space Time Wireless Communications, Cambridge Univ Press, 2003
C Svarama Murthy and B SManoj, Ad-Hoc Wireless Networks, Architectures and Protocols, PH, 2004.

CE823 Cryptography (3-0-0) 3
Elementary Number Theory, Finite series, Arithmetic and Algebraic Algorithms, Secrete key and Public key
Cryptography, Pseudo Random bit generators, Block and Stream Ciphers, Hash functions and Message digests, Public
key encryption, Authentication, Digital Signatures, Zero Knowledge Interactive Protocols, Elliptic curve
cryptosystems, formal verification, Crypt analysis, Hard Problems.

Koablitz N., A Course on Number Theory and Cryptography, Springer Verlag, 1986.

Menezes A. et. all, Handbook of Applied Cryptography, CRC Press, 1996

CE824 Radar Signal Processing (3-0-0)3
Radar and its composite environment, Review of Radar range performance computations, Detection Processes,
Sequential and adaptive processes, Atmospheric effects, Sea and land Back scatter, Signal Processing concepts and
waveformdesignsMTI & CW radars, phase coding techniques, FM pul se compression waveforms, Mateorogical radar
and system performance analysis.

R.J Sullivan, Radar Foundations for imaging and Advanced Concepts, PMI, 2004.

F.E Nathanson, Radar Design Principles, Signal Processing and The Environment, PMI, 2004.

J.C. Toomay, Principles of radar, PMI, 2004.

CE825 Optical Networks (3-0-0)3
Introduction to Optical Networks, Propagation of Signals in an optical fiber, Optical Components, Modulation and
demodulation, Transmission system engineering, client layer of the optical layer, WDM network Elements, WDM
network designing, DWDM networks

R. Ramaswami and K.N. Svarajan, Optical Networks, A Practical Perspective, Harcourt Asia Pvt. Ltd., 2000.

CE826 Image & Video processing (3-0-0)3
Digital image fundamentals — image acquisition, representation, visual perception, quality measures, sampling and
guantization, basic relationship between pixels, imaging geometry, color spaces, Video spaces, analog and digital video
interfaces, video standards. Two dimensional systems — properties, analysis in spatial, frequency and transform
domains. Image transforms - DFT, DCT, Sine, Hadamard, Haar, Slant, KL transform, Wavelet transform. Image
enhancement — point processing, spatial filtering, Image restoration — inverse filtering, de-blurring Video processing —
display enhancement, video mixing, video scaling, scan rate conversion, Image compression — lossless and lossy
compression techniques, standards for image compression — JPEG, JPEG2000. Video compression 