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i. Regulations for B.Tech. (Common to all Programmes)

These regulations are applicable to the students admitted from the Academic Year
2018-19 onwards.

As per the recommendation of National Knowledge Commission, University Grants
Commission (UGC) and All India Council for Technical Education (AICTE), institutions
of higher education need to carry out academic reforms in all areas including admission
policy, uniform academic calendar, introduction of Choice Based Flexible Credit
System, continuous assessment and grading system. In keeping with these
recommendations, SBRM Institute of Science and Technology (SRMIST) had adopted
the Choice Based Flexible Credit System (CBFCS) in the faculty of Engineering and
Technologyin the year 2013 which was improved upon in 2015 and now it is being
further refined and implemented from 2018-19 onwards.

Preliminary Definitions and Nomenclature

In these regulations, unless the context otherwise requires:

i. ‘Degree’ means that academic award conferred upon a student on successful
completion of a four-year programme designed to achieve the defined
attributes. It is referred to as Under-Graduate (UG) Degree, that is “Bachelor
of Technology” also known as “B.Tech. Degree”.

ii. ‘Programme’ means cohesive arrangement of courses, co-curricular and
extracurricular activities to accomplish predetermined objectives leading to
the awarding of a degree. It also means branch or discipline of B.Tech.
Degree programme like Civil Engineering, Mechanical Engineering, etc.
Some Degree programmes also provide options to specialize in a specific
domain of interest. Such B.Tech. Degree programmes are titled as the
Degree along with its specializations like Biotechnology with specialization in
Regenerative Medicine, etc.,

iii. ‘Course’ means a combination of theory, tutorials and practice sessions of a
subject studied in a semester, like Mathematics, Physics, etc.,

iv. ‘Minor’ is an optional secondary concentration of courses that often
complements the Degree Programme.

R.1.0  Admission for B.Tech. (Reqular) Programme

R1.1  Number of Seats: The number of seats in each branch of the B.Tech.
programme for which admission is to be made in the Faculty of Engineering
and Technology will be decided by the Board of Management, SRMIST.
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R1.2  Minimum Eligibility: The minimum eligibility for Admission to B.Tech.
degree programmes (Regular) shall be based on the following two essential
criteria:

(a) A pass in the 10+2 (Higher Secondary) examination or any other equivalent
examination of any authority, recognized by SRMIST, with a minimum
aggregate of marks in Mathematics / Biology / Biotechnology, Physics and
Chemistry to be specified by the Admissions Committee.

(b) Qualification in SRM Joint Entrance Examination - Engineering (SRMJEEE)
(or) any other Entrance Examination conducted by central/state entrance
examination body for the purposes of admission to an engineering degree
programme for the respective year of admission.

R 1.3  Eligibility for SRMJEEE: The eligibility for appearing for SRMJEEE and the
format shall be mentioned in the Application form and would be decided by
the Admissions Committee for the respective year of admission.

R1.4  Seat Allocation and Admission: The Admission Committee will prepare a
merit list based on the marks scored by the candidates in the SRMJEEE and
call the applicants in the merit order for counselling. Seats are allotted based
on applicant’s interest and seat availability. Only those candidates who have
scored the minimum aggregate of marks as specified in R.1.2 (a). will be
included in the merit list.

R1.5 Admissions under Lateral Entry Scheme: Under the Lateral entry scheme
of Admissions, the following categories of candidates are eligible for
admission directly to the 3rd semester of any B.Tech. programme offered by
SRMIST.

Minimum Eligibility: A pass in Diploma in Engineering/Technology through:
(i) A minimum of three years of institutional study, after the 10 (SSLC)
examination, recognized by SRMIST. (or)

(ii) A minimum of 2 years of institutional study, after the 10+2 (Higher Secondary)
examination, recognized by SRMIST. (or)

(iii) ABachelor's degree in Mathematics/Physics/Chemistry, after the 10+2
(Higher Secondary examination, recognized by SRMIST. (or)

(iv) Any other equivalent degree through a minimum of 3 years of institutional
study, after the 10+2 (Higher Secondary) examination, recognized by
SRMIST.
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R1.6 Medical Standards for Admission: Candidates have to fulfil the medical

standards required for admission as set out by the Admission Committee.

R 1.7  Fees for Admission: The selected candidate will be admitted to the B.Tech.

programme after he/she fulfils all the admission requirements as indicated in
the letter of admission after making the payment of the prescribed fees within
the due date announced.

R1.8  Authority for Admission: Any matter related to admission to the B.Tech.

programme, the decision of the Admission Committee is final.

R1.9 If at any time after admission, it is found that a candidate has not fulfilled the

requirements stipulated in the offer of admission, the Director (Eng. & Tech.)
may revoke the admission of the candidate and report the matter to the Vice
Chancellor.

R1.10 In Addition to the above, admissions will be based on the rules and

regulations of the UGC/Competent authorities in force at the time of
admissions.

R.2.0  Structure of B.Tech. Programme (Common to all Programmes)

R21  List of Programmes: The B.Tech. Degree Programmes offered by SRMIST

are as follows:

Aerospace Engineering (AS)

Automobile Engineering (AU)

Automobile Engineering with specialization in Automotive Electronics (AE)

Biotechnology (BT)

Biotechnology with specialization in Regenerative Medicine (RM)

Biotechnology with specialization in Genetic Engineering (GE)

Chemical Engineering (CH)

Civil Engineering (CE)

© | o N oo~ W N —

Computer Science and Engineering (CS)

—_
o

Computer Science Engineering with specialization in Artificial Intelligence and Machine
Learning (Al)

Computer Science Engineering with specialization in Big Data Analytics (BD)

Computer Science Engineering with specialization in Cloud Computing (CC)

Computer Science Engineering with specialization in Computer Networking (CN)
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Computer Science Engineering with specialization in Cyber Security (SC)

Computer Science Engineering with specialization in Information Technology (IT)

Computer Science Engineering with specialization in Internet of Things (I0)

Computer Science Engineering with specialization in Software Engineering (SE)

Electrical and Electronics Engineering (EE)

Electronics and Communication Engineering (EC)

Electronics and Communication Engineering with specialization in Biomedical Engineering
(BM)

21

Electronics and Communication Engineering with specialization in Instrumentation
Engineering (IE)

22

Mechanical Engineering (ME)

23

Mechatronics Engineering (MH)

24

Mechatronics Engineering with specialization in Robotics (RO)

25

Nanotechnology (NT)

R22 Category of Courses: The Programme of study will consist of 8 categories of
courses distributed over eight semesters (6 semesters for lateral entry students) with
two semesters per year as listed below:

No. C%zggry Course Category

1 H Humanities and Social Sciences including Management courses

2 B Basic Science courses

3 S Engineering Science courses

4 C Professional Core courses (Compulsory courses)

5 E Professional Elective courses (Optional courses relevant to chosen
branch/specialization)

6 0 Open Elective courses (Optional courses from other technical and/or
emerging subjects)

7 P Project Work, Seminar and Internship in industry or higher institutions

8 M Mandatory Courses (non-credit courses)

R2.3  Outcome Based Education: The B.Tech. programmes follow the Outcome
Based Education (OBE) guidelines and have well defined:

1

Program Educational Objectives (PEO)

Program Learning Outcomes (PLO) which includes Program Specific Outcomes (PSO)

Mission of the Department to Program Educational Objectives (PEQ) Mapping

2
3
4

Program Educational Objectives (PEO) to Program Learning Outcomes (PLO) Mapping
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5 |Structure of Undergraduate Engineering Programme

(2]

Categorization of Courses (for all four years)

7 |Program Articulation Matrix (for all four years)

And, every course has well defined:

Course Learning Rationale (CLR)

Course Learning Outcomes (CLO) — (Qutcome based Obijectives)

Learning Plan with session-wise Session Learning Outcomes (SLO)

Learning Assessment Scheme

Ol || —

Course Designer Details

These details are proposed by the respective Board of Studies and approved by the
Academic Council.

R2.4  Learning Curriculum:B.Tech. Programmes have a learning curriculum
comprising of appropriate combinations of learning from Theory, Tutorials and
Practice sessions.

R2.5 Learning Credits: Learning Credits are eamed by the learner based on the
following pattern:

Learning Environment Learning Credit (C)

1 Hour* Learning from a Lecture Session per week (L) 1

1 Hour* Learning from a Tutorial Session per week (T) 1

1 Hour* Learning from a Practice Session per week (P) 0.5

(* 1Hour of Leaming is usually a 50-60 minute period)

R2.6

Minimum Learning Credits for the award of Degree: For the award of
B.Tech. Degree, a student has to acquire a maximum of 160 learning credits by
learning and practising the various courses prescribed in the curriculum within
the stipulated time duration.

Learning Credit Requirement for Lateral Entry Students: For the award of
B.Tech Degree for a student who has joined through the Lateral Entry Scheme,
the number of learning credits to be acquired will be in accordance with the
curriculum of the program concerned and the credit standing at the point of entry
(Second year, third semester) to the B.Tech. Program.

For instance, assuming the total credits stipulated for a particular specialisation
of first year B.Tech. is 42, and the aggregate of bridge courses — mathematics
(2 credits), Physics (2 credits) and Chemistry (2 credits) is 6 credits, then the
credit standing would work out to 42-6= 36 credits. In this case the student, has
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to earn [160 — 36 = 124 credits, including the credits of bridge courses to receive
his/her B.Tech. degree.
Lateral entry students, on admission, shall have to undergo ‘Bridge Courses’
prescribed by the SRMIST, which they have to pass and the leaming credits
acquired from these courses are added towards their qualifying degree
requirements.

R2.7

is provided below:
For Example : 18LEH101J

Classification and Numbering of courses: The 9 digit Course Code Structure

YYDDCLSSA
YY DD C L SS A
2 digits 2 digits 1 digit 1digit | 2 digits 1 digit
Year of Course Offering e o, Additional
Regulation Department Type.df Gopree D K the Qualifier
9 P Course | Course
LE - English
PY — Physics
CY — Chemistry
MA — Mathematics b
H - Humanities,
g/l(:Bie;(I:\gznagement Social Sciences
PD - Career pelydiig Mt st
Development Centre LOugges Level
B - Basic Science
AS - Aerospace B Course
i i - 9nd
i&gl—n zi;?n%obile S el Eevinl
Engineering e Course T - Theory
X C - Professional
BT - Biotechnology 3-3d 01 |L-Laboratory
e CH - Chemical Laie Coursgs Level 02 |l -Industry
WEalons Engineerin fi.y ProtpsgiOrict Course etc B - Bridge
gineenng ~ |Elective Courses T 199
CE - Civil Engineering 0 - Open Elective J - Joint
CS - Computer Courszs
Science & Eng., X
EE - Electrical & g;m'i’r:gfd Work, 14 _ 4n
Electronics Eng., Internship etc., Level
EC - Electronics M - Mandatory Course
&Commn. Eng., Courses (non-
ME - Mechanical 5
o credit)
Engineering
MH — Mechatronics
Engineering

NT - Nanotechnology
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R2.8  Medium of Instruction: The medium of instruction, examination and project
reports will be in English.

R.3.0  Registration / Enrolment for Courses

The process of signing-up for courses is called ‘Registration’. Students are
enrolled after they pay the prescribed fees. For a student to attend classes
he/she has to necessarily complete both registration and enrolment. Al
students shall formally register for the courses every semester to undergo
their learning course work.

R3.1  Course Enrolment Requirements: Enrolment for all courses prescribed as per
the curriculum is mandatory.

(a)
(b)

()

Registration of any course will be controlled by the respective Heads of
Department.

The registration sheet contains the course code, course title, number of
credits earned till date, number of credits opted for the current semester,
and the remaining number of credits to earn for the award of the degree.
The student will make the choice of courses on his own or in consultation
with his/her Faculty Advisor.

For the first semester (and Ill semester in the case of lateral entry
students) registration shall be completed within a week prior to the
commencement of classes.

For all other semesters, the registration will be done during a specified
week immediately after the end semester examination of the previous
semester.

Late enrolment would not be encouraged. In case of a late enrolment,
special permission is required from the respective Heads of Department.

R3.2 Break in Studies:A student will not be allowed to enrol for current semester
and has to undergo a year of break in studies if he/she:

Does not have a minimum of 75 % attendance in at least 3 or more
courses in the previous semester

Has not cleared any pending fee dues to SRMIST, Hostel, Library, NCC
etc., in the previous semester

Has been ‘Debarred from study’ due to any stipulated reason in the
previous semester.

Has any ‘Pending Disciplinary Actions’ against him/her from the
previous semesters

Has not registered for previous end semester examinations

R 3.3 During the Break of Studies, a student:
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R3.4

R3.5

(@) Cannot attend any regular classes

(b)  Will not be permitted to stay in the ‘Hostel’ facility provided by SRMIST

(c)  Will not be permitted to participate in any of the SRMIST’s activities

inside the campus.

(d) Can register for ‘Compensatory courses’ for such courses in which
he/she might have obtained an ‘I' grade.

(e)  Can reappear for the ‘End Semester Final Examination’ for such courses
in which he/she might have obtained ‘F’ / ‘Ab’ grade.

Enrolment After Break in Studies: A student who undergoes a break in
studies in the current semester (odd/even) can ‘Enrol Back to Study’ into the
B.Tech. Programme only in the subsequent corresponding (odd/even)
semester in the next academic year only. And ‘Enrol Back from Study’ is
subject to the approval from Director (Eng. & Tech.).

Detention in Courses and Compensatory Courses:

The system of compensatory courses is meant for those students who are
unable to cope up with the academic vigour and hence fails to secure 75%
attendance in a few courses in a semester. Such students can not appear for
end semester examinations of the courses in which their attendance
percentage is less than 75% and are deemed to be detained in such courses
and awarded ‘I grade in the same (Refer R.8.3). However, such students can
register under Compensatory Courses in the next semester subject to the
following conditions:

(@) Compensatory courses are conducted only for a student who is
‘Detained from Study’ due to lack of attendance of 75% minimum.

(b)  Compensatory courses may be announced after the publication of
results, by the respective School/Department, by the Deans/HODs, with
the approval of the Director (Eng. & Tech.)

(c) Student has to register for the Compensatory Course and pay the
prescribed fee for the Compensatory Courses within the specified time
limit.

(d) A maximum of two Compensatory Courses alone will be permitted to be
registered by a student during the semester next to the semester of
detainment.

(e)  Withdrawal from Compensatory courses is not permitted

(f)  These courses will be conducted only for 75% of the hours prescribed in
the curriculum and would be held either during weekends or in evenings
after the regular class duration.

(9) A student has to obtain a minimum of 75% attendance in each of these
courses.
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) There will be only one end semester final examination, and no
continuous learning assessments. The internal marks scored in the
detained course will be ignored.

A student has to score the minimum passing criterion to be declared
‘Pass’ in that course.

Students cannot demand a compensatory course for a course in any
semester as a matter of right. Compensatory courses will be conducted
subject to availability of faculty, class rooms and logistics.

) Students who have done a Compensatory Course will not be considered
for rank, medal or distinction.

a.  Adding and dropping courses: This is applicable only to Professional Elective
and Open Elective courses.

R.4.0

(a)
(b)

A student may withdraw from an elective course without academic
penalty only during the first 2 weeks of the semester only.

A course having a Co-requisite course will not be permitted to be
dropped. Similarly registering for a new elective course is permitted
only during the first two weeks of the semester.

If an elective course is dropped within the first two weeks of the
commencement of classes, it does not appear on the academic
transcript. In case, the course is dropped any time after 2 weeks
unilaterally by the student, for reasons whatsoever, it will be recorded
with a mark of “Ab” or |

When a course is added within the permissible timeframe, the
attendance will be calculated from the date of registering the newly
added course. No make-up classes need be conducted for the
individual student to compensate for the missed classes.

Registration in graduate level courses by undergraduate
students: Exceptional undergraduate students who are in the fourth
year of study and who possess CGPA of not less than 9.0 may enrol in
a graduate (Masters) course. In order to do so, students must receive a
strong recommendation from the academic advisor and prior approval
of the Director (Eng. & Tech.). The according of approval lies solely
with the Director (Eng. & Tech.). In any case only ONE master’s level
course will be permitted. The assessment procedure will remain the
same as applicable for the master's level course.

Maximum and Minimum Duration of the Programme

R4

Semester Duration:Each semester of study shall normally consist of 90
working days or 450 hours. A student is ordinarily expected to complete the
B.Tech. programme in eight semesters for regular programme and in 6
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semesters under lateral entry scheme. However, a student may complete
the programme at a slower pace by taking more time as specified below:

Regular students: within the time duration of 12 semesters (As per the UGC
Norms) for students admitted in a particular year.

Lateral Entry students: within the time duration of 10 semesters (As per the
UGC Norms) for students admitted in a particular year.

The above-mentioned time duration is counted excluding semesters withdrawn
on medical grounds etc.

In compliance with the rules and norms of UGC, no student will be allowed to

R4.2

complete the B.Tech. degree in less than 8 full-semesters.
R.5.0 Temporary withdrawal from the programme
R5.1

A student may be permitted by the Director (Eng. & Tech.) to withdraw from the
programme for a semester or longer for reasons of ill health or other valid
reasons. Normally a student will be permitted to discontinue from the
programme only for a maximum continuous period of two semesters or the
aggregate of individual discontinuation not exceeding two semesters.

R.6.0 AcademicAdvising :In order to provide academic assistance and individualized

R 6.1

attention to students, different levels of advising/attention will be provided by
three types of officers.(1) Academic Class Advisors (2) Student Counsellor (3)
Faculty Advisors

Academic Class Advisors: For every 60 to 70 students, an Academic Class
Advisor would be allocated to help the student evaluate and realize educational
and career options. The basic responsibiliies of the Academic Class
Advisor are:

(@) To assist the student in career planning and to refer student to campus

resources for such assistance.

(b)  To be knowledgeable about the program(s) for which he/she is advising
and be familiar with published academic rules and regulations of
SRMIST.

) To inform the student of the various aspects of degree requirements.

) To approve the course registration of the student at the department level

) To consider and approve the application for adding / dropping / auditing
of courses

() To guide the students while applying for readmission / transfer etc.
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(@) To help student plan a suitable schedule of classes, at least one
semester in advance.

In all of these matters, the Academic Class Advisor or the advisement team must judge
whether the student's request is in order, is in the student's best interest, and is feasible
under existing regulations.

R6.2  Student Counsellors& Faculty Advisors:In order to motivate the students
personally and provide counselling on academic and non-academic matters,
a faculty member called Student Counsellor shall be assigned for every 25-30
students. In addition, Faculty Advisors also would advise students time to
time.

R.7.0  Conduct and Discipline

R7.1  Expected Conduct and Discipline: Every student is required to:

(@) Demonstrate ethical, professionaland exemplary conduct and decorous
behaviour both inside and outside SRMIST campus and not to indulge
in any activity that will tend to bring down the prestige of the SRMIST.

(b)  Be self-motivated and to be self-disciplined

(c)  Make the most of their ability and to contribute to the happiness and
well-being of SRMIST community by supporting others.

(d)  Treat others in the way that they would wish to be treated themselves

(e)  Abide by the orders of the Honourable Supreme Court of India, and not
to get involved in any acts of ragging in any form. Ragging is absolutely
and completely prohibited in SRMIST.

()  Avoid Plagiarism, cut and paste jobs, malpractices of any kind in
learning assignments including project work and its reports.

R7.2 Act of Indiscipline:A student who does not conduct in the manner expected
and as stated above is considered to be performing an act of Indiscipline.

(@)  Acts of Indiscipline are dealt with at zero tolerance

(b)  Any acts of Indiscipline of a student is first to be considered by the
Discipline and Welfare Committee of the Department/School for
necessary action. If the issue demands more serious consideration,
the act of indiscipline will be reported to the Director (Eng. & Tech.)
and he will refer it to the Discipline and Welfare Committee of
SRMIST, constituted by the Vice Chancellor. The Committee will
enquire into the charges and recommend suitable action if the charges
are substantiated. The Director (Eng. & Tech.) will take appropriate
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R73

R7.4

R.8.0

R 8.1

R8.2

action on the recommendation of the Discipline and Welfare
Committee of SRMIST.

(c)  Anyone found indulging in ragging or any such acts is liable to be
dismissed forthwith.

Suspension: Director (Eng. & Tech.) may suspend a student pending
inquiry depending upon the prima facie evidence.

Appeal: The aggrieved student may appeal to the Vice Chancellor whose
decision will be final and binding.

Attendance

Attendance is the physical presence and active learning participation of a
student in the class / laboratory / field work etc., It is a well-observed fact that
the students who score good grades are those who attend and participate in
all the assigned leaming activities in the class / laboratory / field work,
regularly. Therefore, the students must strive to attend and sincerely
participate in all the assigned leaming activities without fail.

Every faculty member facilitating a course will take notice of student
attendance and their learning participation fill the last instruction day in the
semester. The percentage of attendance, calculated up to this point, will be
indicated by a code numberiletter as follows:

Attendance rounded to C

95% and above

85 10 94%

7510 84%

o
oo T8

Below 75%

R8.3

A student must maintain an attendance record of at least 75% in individual
courses, exclusive of leave of absence due to medical reasons, on-duty, extra-
curricular / extramural activities, permitted assignments such as job interviews,
unforeseen emergencies etc. Without the minimum attendance of 75%, in any
course, students become ineligible to appear for the end semester examination
in that course. His / Her registration for that course will be treated as cancelled,
and he/she shall be awarded ‘I grade (I stands for Incomplete or registration
cancelled for want of minimum attendance) in that course. This grade shall
appear in the grade card until the course is successfully completed. A student
shall register under “Compensatory Courses (R.3.1)" for the courses in which
he/she has attendance less than 75% and complete the same.
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R84

R85

R8.6

R.9.0

A student must strive to attend all the classes without fail. However, the
minimum attendance requirement of 75% allows a student the facility to use
the balance 25% to account for illnesses, permitted assignments such as job
interviews, inter university sports meets, inter-collegiate/inter-university
competitions, accidents, unforeseen emergencies etc. An attendance of 75% in
a course (except in cases governed by R.8.6) is considered to be the minimum
required for a student to get just enough input on the course syllabus through
class room contact hours to make him / her eligible to appear in the end
semester examination for that course.

It is the responsibility of each and every student to keep track / monitor his /
her percentage of attendance for each course and ensure that he / she
satisfies the attendance norms prescribed by SRMIST. If the student finds any
discrepancy / error in the attendance status, he /she should immediately bring
it to the attention of the concerned faculty member and seek redressal.

The teacher shall prepare the particulars of all students who have attendance
less than 75% in his / her course. Copies of the same should also be sent to
the Director (Eng. & Tech.), and Heads of Schools/ Departments concerned.
The students who have less than 75% attendance will not be permitted to
appear in end semester examination, and the same will be informed to
the student’s parents.

Condonation of Attendance: In rare and genuine cases, a committee
consisting of Director and Head of the Department of the concerned
department will examine the case, based on the documents submitted by the
student, facts and circumstances. Assessment will be done, by the
committee, on the merit of the case and spell out their recommendation to the
Vice Chancellor. The Vice Chancellor, based on the recommendation of the
committee may then give condonation of attendance, only if the Vice
Chancellor deems it fit and deserving but in any case, the condonation cannot
exceed 10%.

Learning Assessment Procedure

R9.1

The learning of a student is assessed and evaluated in-house by the course
facilitating faculty member/ department except in the case of project work
where an external examiner shall be nominated for conducting the viva-
voce. All assessments are designed based on Revised Bloom’s Taxonomy
levels of thinking and learning.

(Anderson, Lorin W, Krathwohl, David R, “A Taxonomy for Learning,
Teaching and Assessing: a revision of Bloom's Taxonomy”, Longman
Publishing, NewYork, 2001)
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R9.2

C

(a
(b
(

-

The student’s learning in each course, in general, is assessed (formative) and
evaluated (summative) based on in-semester continuous learning
assessment (internal assessment) and end-semester final examination. An in-
semester continuous learning assessment (also known as internal
assessment / comprehensive assessment) is spread through the duration of
course and is done by the faculty member facilitating the course. In order to
verify the different skills acquired in a student, the continuous learning
assessments are (as appropriately) performed through:

Oral Learning Assessments

Written Leaming Assessments

Demonstrative Leaming Assessments

The end-semester final examination shall have learning assessments from the following
perspectives with respect to all courses:

a
b
c
d

e

(
(
(
(
(

—_— =

Evaluation with respect to knowledge
Evaluation with respect to Understanding
Evaluation with respect to skill

Evaluation with respect to Applications and/or
Higher Order Thinking Skills

a.  The learning assessment weightage in percentages for every course is provided
for each course in the respective course syllabus, and follows the template:

Continuous Learning Assessment (50% weightage) Final
Bloom’s CLA-1 CLA-2 CLA-3 Examlr;atlon
Level of | (4005) (15%) (15%) | CLA4 | (80%
Thinking (10%) | weightage)
Theory|Practice| Theory|Practice  Theory| Practice Theory|Practice
Level 1 Eﬁg‘e‘i‘tgﬁg % | % | % | % | % | % | % | % | %
Level 2% % % | %% | % | %%l | % | %
Level 3 g\;ea:::te % % % % % % % % %
Total 100 % 100 % 100 % 100 % 100 %
Note : For a Pure Theory Course, the Practice Part would be zero and similarly for a

Pure Practice Course, the theory part would be appropriately zero.

(@)  The ratio between Continuous Learning Assessments and Final Examinations for
all courses is 50:50.

(b) A student should definitely attend the Final Examination to be eligible to Pass the
course.
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(f)

For a student to PASS in a course, a student has to score a minimum of 50
marks aggregate.

For the Theory Part of a course or a pure theory course; Continuous
Assessments CLA-1 (normally in two learning units / modules or as prescribed by
the Course Coordinator), CLA-2 (in two learning units / modules not covered in
CLA-1 or as prescribed by the Course Coordinator) and CLA-3 (in all the five
learning units / modules) are generally conducted as Written Tests of duration
100 minutes, 100 minutes and 180 minutes respectively each and the final
examination is conducted for 180 minutes.

For the Practice Part of a course or a pure Practice course; Continuous Learning
Assessments CLA-1, CLA-2 and CLA-3 are generally conducted at periodic
intervals, and for certain courses that needs leaming verification of oral and skill
demonstrative abilities, there would be appropriate oral tests and tests for
demonstrations respectively.

CLA-4 is generally a combination from among one or more of these options:

j . : Multiple Choice
Assignments | Surprise Tests Seminars Ol
Tech. Talks Field Visits Self-Study NPTEL/MOOC/Swayam
Mini-Projects  |Case-Study Group Activities Online Certifications
Presentations  |Debates Conference Papers Group Discussions

©

Student leaming from the theory and practice portions in a course shall be
assessed separately for 100 marks each and consolidated by assigning a
weightage of 50% for theory component and 50% for practical component.
Grading shall be done for this consolidated mark.

For the Practice Part (Laboratory/Practical) of a course or a pure Practice
(Laboratory/Practical) course; due weightage for carrying out experiments, such
as observations, collection of data, analysis, interpretation of results, inferences
and also timely submission of record work done would all carry due weightage
based on the type of laboratories and the course and constitute the CLA-1, CLA-
2, CLA-3. The nature of the end semester final examination shall be informed to
the students at the commencement of the course.

The Final examination (both theory and practice(Laboratory/Practicals)) would
be conducted only after the last working day of the semester.

Final Semester Project Work: The projects undertaken as far as possible should
be socially relevant and product oriented. B.Tech. projects can be carried out by
individual students or by a group of students with a maximum of five students in
a group.

The assessment method for the project work consists of in-semester and end
semester evaluations as detailed below:
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Continuous Leaming Assessment Final Evaluation
(50% weightage) (50% weightage)
Review -1 | Review—-2 | Review-3 Project Viva-Voce
Report
Project Work / 0
Full Intership 5% 20 % 25 % 20 % 30 %

R9.3

Whenever there is a deviation from procedures stated under 15.3, as

warranted by the unique nature of the course, the same will be specified by the
concerned Course Coordinator and approved by the Director (Eng. & Tech.).

R.10.0 Re-appearing for Examination

(a)

Students who have secured ‘F’(Fail)/’Ab’ (Absent) grade in a particular course
can reappear when the end semester examination for that course is again
conducted provided they satisfy other eligibility conditions such as lack of
attendance overcome by attending Compensatory courses and minimum credit
/ appearance in end semester examinations requirements,

Temporary withdrawal from the programme and Discipline.

For the first two attempts, the internal marks obtained in the first attempt will
only be considered and it will be combined with the marks obtained in the end
semester examinations for the award of appropriate grade.

The first attempt is that which corresponds to the first registration for the
course. If a student gets ‘F' or ‘Ab’ in an attempt that is treated as an attempt.
However, if a student obtains ‘F’(Fail)/Ab’ (Absent) grade in a course in the
first two attempts, from the third attempt onwards, full weightage (100%) shall
be assigned to marks scored in the end semester examinations and the
internal assessment marks they have scored during the regular course of study
will be ignored.

If a student obtains “F” grade or “Ab” grade or “I” grade in a course for which
only internal assessment is applicable like (i) Seminars (i) Industrial training
(iii) and other notified courses from time to time he/she should register for
compensatory courses for such courses and earn the internal marks as he/she
would have earned normally.

Similarly, for project work, if a student gets a ‘F’ or ‘Ab’ or ‘I grade he/she
should register under compensatory course, earn marks for reviews and
project report as applicable and then appear for the final viva. Under the
compensatory course the student shall choose a new project topic (other than
the one he/she had been associated with earlier) under the guidance of the
allotted faculty member.

uln
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If a course has both theory and practical component, then the student shall
appear in the end semester examinations of both the theory and practical
components.

All applicable fees charged for the purpose of examination will apply for
re-appearance courses as well.

R.11.0  Course Wise Grading of Students

R11.1  Letter Grades and Grade Points (GP)Based on the aggregate of marks
obtained through internal assessment and external assessment, each student
is awarded a final letter grade at the end of the semester, in each Course.
The letter grades and the corresponding grade points, as recommended by
UGC, are as follows:

Letter Grade Grade Points Mark Range

O (Outstanding) 10 91-100

A+ (Excellent) 9 81-90

A (Very Good) 8 71-80

B+ (Good) 7 61-70

B (Above Average) 6 56 - 60

C  (Average) 5 50 - 55

<50
F  (Fail) 0 Failure due to insufficient
marks in the course
Ab (Absent) 0 Failure due to non-
appearance in examination
[ (Incomplete) 0 Failure due to insufficient
attendance in the course.

R11.2 A student is considered to have successfully completed a course and earned
the credits if he / she secured a letter grade other than F or Ab or | in that
course. A letter grade F or Ab or | in any course implies a failure in that
course.

R11.3 A course successfully completed cannot be repeated.

R.12.0 Method of Awarding Letter Grades

R12.1 The intemal marks awarded to the students are first normalized and

combined with the normalized marks of end semester examination.
Subsequently letter grades are awarded for the normalized marks as
indicated in the table under section R16.1: The detailed methodology of
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normalization of internal marks as well as marks in the end-semester final
examinations shall be formulated by the Controller of Examinations.

R12.2 To pass in a course with earable credits a student has to score a minimum
of 50% of the total normalized marks secured in both the internal and end
semester examination. Grades Ab and | will be as per R. 16.1

R.13.0 Declaration of Results

R 13.1 Normalized marks are referred to the Result Passing Board for the finalization
of results. Controller of Examinations assigns letter grades and announces the
results.

R 13.2 The Ab/I grade once awarded stays in the record of the student and is deleted
when he/she completes the course successfully later The grade acquired by
the student will be indicated in the grade card of the appropriate academic year
with an indication of the month and the year of passing of that course.

R 13.3 ‘F grade obtained by a student will be deleted in the grade card once that
course is successfully completed. The pass grade acquired by the student will
be indicated in the grade card of the appropriate year with an indication of the
month and the year of passing. The CGPA will be accordingly revised.

R.14.0  Re-view of answer scripts

In case any student feels aggrieved on the final outcome of the learning assessment in
any course, the student shall apply to the Controller of Examinations, along with the
prescribed fee, for the review of end semester examination answer script, within the
stipulated time after the announcement of the results of the examinations. The
Controller of Examinations shall facilitate the review of the answer script jointly to be
carried out by the student and the faculty detailed for this purpose. If any discrepancy is
noticed during review the same shall be rectified and the originally awarded grade
accordingly amended.

R.15.0  Grade Card

R15.1 The grade card issued by the Controller of Examinations to each student,
after the announcement of the results will contain the following:

(@) The credits for each course registered for that semester.
(b)  The letter grade obtained in each course
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The attendance code in each course

The total number of credits eamed by the student up to the end of that
semester in each of the course categories

The Cumulative Grade Point Average (CGPA) of all the courses taken from
the | semester onwards for regular students and from Il semester onwards
for lateral entry students. For lateral entry students, the grades awarded in the
bridge courses shall also be taken into consideration.

Computation of Semester Grade Point Average (SGPA) and Cumulative
Grade Point Average (CGPA)

(@)

SGPA will be calculated according to the formula: SGPA =
2111 Cix (GP)i

XTC
Where C; = credit for the i*" course, (GP) ;= the grade point obtained
for the i*" course (refer R.5.0), n = total number of courses and the
sum is over all the courses taken in that semester, including those in
which the student has secured F grades.
CGPA (Cumulative Grade Point Average) is calculated using: CGPA =
Y1Six (SGPA);

X1Si

whereS; = Sum of credits in it" semester, (SGPA); = Semester Grade
Point Average eamed in i*" semester and = number of semesters
and the sum is over all the semesters under consideration.
The SGPA and CGPA shall be rounded off to 2 decimal points
and reported in the transcripts.
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R 15.3 Class/Distinction will be awarded to the students after they successfully
complete the B.Tech. programme as per the norms stipulated in the following

table:
Regular Student:
Category CGPA Class / Distinction
(From I - VIl semesters
including bridge courses)

Students who 25.08&<55 Pass
successfully complete the >558<6.0 Second Class
B.Tech. programme within 26.08<8.0 First Class

the time duration of 8 28.0 First Class with
semesters (R.4.1) (without ‘Ab’ or ‘F or ‘I’ or Distinction
‘temporary withdrawal’ in any
Semester)
28.0 First Class
(with ‘Ab’ or ‘F’ or T in any
Semester but obtained pass
grade ('O’ to ‘P)
subsequently)
Students who cannot >508<55 Pass
complete the 2558&<6.0 Second Class
B.Tech. program in 8 26.0 First Class
semesters but complete it
successfully within the
time duration of 9
semesters (R.4.1)
Students who cannot >5.08<55 Pass
complete the 255 Second Class

B.Tech. program in 9
semesters but complete it
successfully within the
time duration of 12
semesters (R.4.1)
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Lateral Entry Student:

Category CGPA Class / Distinction
(From Il - VIIl semesters
including bridge courses)

Students who >25.0&<55 Pass
successfully complete the >558<6.0 Second Class
B.Tech. programme within 26.04<8.0 First Class

the time duration of 6 28.0 First Class with
semesters (R.4.1) (without ‘Ab’ or ‘F or ‘I' or Distinction
‘temporary withdrawal’ in any
Semester)
28.0 First Class
(with ‘Ab’ or ‘F’ or ‘I’ in any
Semester but obtained pass
grade ('O’ to ‘P)
subsequently)
Students who cannot >5.08<55 Pass
complete the >558<6.0 Second Class
B.Tech. program in 6 26.0 First Class
semesters but complete it
successfully within the
time duration of 7
semesters (R.4.1)
Students who cannot >5.08<55 Pass
complete the 255 Second Class
B.Tech. program in 7
semesters but complete it
successfully within the
time duration of 10
semesters (R.4.1)

R.16.0 Academic Dishonesty

When a student is found responsible for a violation of the SRMIST code of conduct
pertaining to academic dishonesty (Malpractice in Examinations), the Office of
Controller of Examinations will initiate action based on the pre-approved procedures.
Appropriate penalty or punishment will be awarded to the student and communication
sent to the concerned Head of the Department. The matter will be informed to the
students parents duly.
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R.17.0 _ Eliqibility for Award of the B.Tech. Degree

A student shall be declared to be eligible for the award of the B.Tech degree, if he/she
has

(@) Registered and successfully completed the courses and projects as per the
curriculum and obtaining an aggregate of learning credit totalling 160.

(b) Successfully acquired the required learning credits as specified in the
curriculum corresponding to the branch of his/her study within the stipulated
time duration.

(c) No disciplinary action is pending against him/her.

R.18.0 Eligibility for Award of the Minor Certificate :

A student to become eligible for the Award of the Minor Certificate in the chosen area of
specialization, he/she has to acquire an additional of 20 credits in the chosen Minor
subject area, over and above the credits required for the award of the B. Tech Degree

R.19.0 Change of Regulations
R 19.1  Any regulation can be modified by the Academic Council of SRMIST.
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14. B.Tech. in Computer Science and Engineering with

Specialization in Cloud Computing

14. (a) Mission of the Department

Mission Stmt- 1 | To impart knowledge in cutting edge Computer Science and Engineering technologies in par with industrial standards.

Mission Stmt - 2

To collaborate with renowned academic institutions to uplift innovative research and development in Computer Science and
Engineering and its allied fields to serve the needs of society

Mission Stmt - 3

To demonstrate strong communication skills and possess the ability to design computing systems individually as well as part of a
multidisciplinary teams.

Mission Stmt - 4 | To instill societal, safety, cultural, environmental, and ethical responsibilities in all professional activities

Mission Stmt - 5

To produce successful Computer Science and Engineering graduates with personal and professional responsibilities and commitment
to lifelong learing

14. (b) Program Educational Objectives (PEO)

PEO -1

Graduates will be able to perform in technical/managerial roles ranging from design, development, problem solving to production support in
software industries and R&D sectors.

PEO-2 |Graduates will be able to successfully pursue higher education in reputed institutions.

PEO-2 Engineering.

Graduates will have the ability to adapt, contribute and innovate new technologies and systems in the key domains of Computer Science and

PEO & disciplines.

Graduates will be ethically and socially responsible solution providers and entrepreneurs in Computer Science and other engineering

PEO-5 |Graduates will possess skills to design computing systems based on Cloud computing.

PEO -6 |Graduates will have the ability to develop tools incorporating the skills acquired in cloud computing domain.

14. (c) Mission of the Department to Program Educational Objectives (PEO) Mapping

Mission Stmt. - 1 Mission Stmt. - 2 Mission Stmt. - 3 Mission Stmt. - 4 Mission Stmt. - 5
PEO-1 H H H H H
PEO-2 L H H H H
PEO-3 H H M L H
PEO-4 M H M H H
PEO-5 H H H H H
PEO-6 H H H H H

H — High Correlation, M — Medium Correlation, I. — Low Correlation

14. (d) Mapping Program Educational Objectives (PEO) to Program

(PLO)

Learning Outcomes

Program Learning Outcomes (PLO)

Graduate Aftributes (GA)

Program Specific

Outcomes (PSO)
5 £
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PEO -1 H H H H H H H H H H H H H H H
PEO-2 H H H H H L L H L H L H H H H
PEO-3 H H H H H L L I L L H H H H H
PEO-4 H H H H H H H H H H H H H H H
PEO-5 H H H H H H H H H H H H H H H
PEO-6 H H H H H H H H H H H H H H H

PSO — Program Specific Outcomes (PSO)

H — High Correlation, M — Medium Correlation, L — Low Correlation

PSO -1 |Ability to Utilize Hardware / Core Computer Science Principles

PSO-2 |Ability to Create Software & Programming

PSO -3 |Ability to Develop systems
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14. (e) Program Structure: B. Tech. in Computer Science and Engineering with Specialization in

Cloud Computing
1. Humanities & Social Sciences 2. Basic Science Courses (B)
including Management Courses (H) Course Course Hours/ Week
Course Course Hours/ Week Code Title LIT|P| C
Code Title L|[T P| C || 18PYB103J|Physics: Semiconductor Physics 31112]| 5
18LEH101J |English 2101 2| 3 | 18CYB101J|Chemistry 31112 5
18LEH102J | Chinese 18MAB101T | Calculus and Linear Algebra 3|10 4
18LEH103J | French 18MAB102T | Advanced Calculus and Complex Analysis 3|1]0]| 4
18LEH104J | German 210 2| 3 || 18MAB201T| Transforms and Boundary Value Problems 3|10 4
18LEH105J | Japanese 18MAB204T | Probability and Queueing Theory 31110/ 4
18LEH106J |Korean 18MAB302T | Discrete Mathematics for Engineers 3|10 4
18PDH101T | General Aptitude 0]0]2]| 1 || 18BTB101T Biology 21010 2
18PDH102T | Management Principles for Engineers 200 2 Total Learning Credits 32
18PDH103T | Social Engineering 2/(0/0] 2
18PDH201T | Employability Skills & Practices 0|0/ 2| 1 4. Professional Core Courses (C)
Total Learning Credits 12 | Course Course Hours/ Week
—— 3 Code Title L|T|P| C
3. Englneering Science Courses (S) 18CSC201J |Data Structures and Algorithms 30]2] 4
Course Course I W2 18CSC202. | Object Oriented Design and Programming 3l0[2] 4
Code _ _Title LIT P | C |l 18cSC203. | Computer Organization and Architecture 3|0[2] 4
18MES101L |Engineering Graphics and Design 110141 3 |7180SC204J |Design and Analysis of Algorithms 3lol2] 4
18EES101J |Basic Electrical and Electronics Engineering 31112 5 |[18c5C205) Operating Systems 3ol 2] 4
18MES103L | Civil and Mechanical Engineering Workshop 1101 4] 3 |"180SC206J|Software Engineering and Project Management| 3 | 0| 2| 4
18CSS101J | Programming for Problem Solving 3|10/4] 5 18CSC207J | Advanced Programming Practice 3lol2] 4
18CSS201J | Analog and Digital Electronics 310 12| 4 \"18cSC301T |Formal Language and Automata 3lolol 3
18CSS202J | Computer Communications 210/2| 3 |180SC302J Computer Networks 3lol2] 4
Total Learning Credits 23 |718CSC303J | Database Management Systems 3/0[2] 4
18CSC304J | Compiler Design 3102 4
5. Professional Elective Courses (E) 18CSC305J |Artificial Intelligence 31012} 4
(Any 6 Elective Courses) 18CSC350T | Comprehension 0/1/0] 1
Hours/ 18CSC208L | Competitive Professional Skills-1 002 1
Course Course Week 18CSC306L |Competitive Professional Skills-I1 0/0[2]| 1
Code Title LTTIP| c |[[18CSC307L |Competitive Professional Skills-Ill 0j02| 1
18CSE341T | Communication Systems Engineering 3[0/0] 3 Total Learning Credits 51
18CSE342T | Digital Communication Systems 3|0/0] 3
18CSE378T | Principles of Cloud Computing 3/0/0] 3 6. Open Elective Courses (0)
18CSE356T | Distributed Operating Systems 3|0/0] 3 Course Course Hours/ Week
18CSE377T | Data Centric Networks 310/0| 3 Code Title LIT|P| C
18CSE343T | Web Application Development 310 0| 3 || 18CSO101T|IT Infrastructure Management 3100 3
18CSE344T | Cloud Architecture 3100 3 | 18CS0O102T |Mobile Application Development 31010 3
18CSE451T | Wireless Sensor Networks 3100 3 ||[18CS0O103T|System Modeling and Simulation 3/0/0]| 3
;ggggg‘g f;'%’t'w Peffg";a"geNC?mP:(ﬁ"g g g g g 18CS0104T | Free and Open Source Softwares 3lo0]o] 3
oftware Defined Networks 5
18CSE460T | Network Design and Management 30 0] 3 || 18CS0105T|Android Development 3101013
18CSE441T | Cloud Application Development 3100l 3 18CSO106T | Data Analysis using Open Source Tool 310(0| 3
18CSE442T | Cloud Security 31010 3 || 18CSO107T|IOS Development 3/0(0| 3
18CSE443T | Big Data Essentials 3|0 0| 3 Total Learning Credits 12
18CSE444T | Cloud Strategy Planning and Management 3|0/ 0| 3
Total Learning Credits 18 7. Project Work, Seminar, Internship In
Industry / Higher Technical Institutions (P)
Course Course Hours/ Week
8. Mandatory Courses (M) Code Title LIT|IP| C
Code Course Title L|T P| C || 18CSP101L [Massive Open Online Course - |
18PDM101L | Professional Skills and Practices 010|2]| 0 || 18CSP102L |Industrial Training-I 010)2| 1
18PDM201L | Competencies in Social Skills olol2! o 18CSP103L | Seminar - |
18PDM203L | Entrepreneurial Skill Development 18CSP104L |Massive Open Online Course - Il
18PDM202L | Critical and Creative Thinking Skills olol 2l o 18CSP105L |Industrial Training-Il 0102 1
18PDM204L | Business Basics for Entrepreneurs 18CSP106L | Seminar - Il
18PDM301L | Analytical and Logical Thinking Skills olol 2! o 18CSP107L | Minor Project olols!l 3
18PDM302L | Entrepreneurship Management 18CSP108L |Internship (4-6 weeks)
18LEM101T | Constitution of India 110.0] 0 | 18CSP109L |Project 0lol2! 10
18LEM102J | Value Education 1101 1| 0 || 18CSP110L |Semester Internship
18GNM101L|Physical and Mental Health using Yoga 010 2] 0 Total Learning Credits 15
18GNM102L | NSS
18GNM103L|NCC 010 2| 0 8. Mandatory Courses (M)
18GNM104L|NSO Course Course Hours/ Week
18LEM109T | Indian Traditional Knowledge 1100 0 Code Title LITIP| ¢
18LEM110L |Indian Art Form 0/10]2]| 0
18CYM101T|Environmental Science 11010 0
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14. (f) Program Articulation: B.Tech. in Computer Science and Engineering with Specialization
in Cloud Computing

Program Learning Outcomes (PLO)
Graduate Attributes PSO

d

Course

Course Name $
Code

18CSS101J | Programming for Problem Solving

18CSC201J | Data Structures and Algorithms

18CSC202J | Object Oriented Design and Programming

18CSC203J | Computer Organization and Architecture

18CSC204J | Design and Analysis of Algorithms

18CSC205J | Operating Systems

18CSC206J | Software Engineering and Project Management

18CSC207J | Advanced Programming Practice

18CSC301T |Formal Language and Automata

18CSC302J | Computer Networks

18CSC303J | Database Management Systems

18CSC304J | Compiler Design

18CSC305J | Artificial Intelligence

18CSC208L | Competitive Professional Skills-1

18CSC306L | Competitive Professional Skills-Il

18CSC307L | Competitive Professional Skills-ll

18CSE341T | Communication Systems Engineering

18CSE342T | Digital Communication Systems

18CSE378T | Principles of Cloud Computing

18CSE356T |Distributed Operating Systems

18CSE377T |Data Centric Networks

18CSE343T | Web Application Development

18CSE344T | Cloud Architecture

18CSE451T | Wireless Sensor Networks

18CSE454T | High Performance Computing

18CSE456T | Software Defined Networks

18CSE460T | Network Design and Management

18CSE441T | Cloud Application Development

18CSE442T | Cloud Security

18CSE443T | Big Data Analytics

18CSE444T | Cloud Strategy Planning and Management

18CSP101L |Massive Open Online Course - |

18CSP102L |Industrial Training-I

18CSP103L | Seminar - |

18CSP104L | Massive Open Online Course - Il

18CSP105L |Industrial Training-Il

18CSP106L | Seminar - Il

18CSP107L | Minor Project

18CSP108L |Internship (4-6 weeks)

18CSP109L |Project

18CSP110L | Semester Internship
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14. (g) Implementation Plan: B.Tech. in Computer Science and Engineering with Specialization

in Cloud Computing
Semester - | Semester - |l
Code Course Title Hf ”rséwe;k C Code Course Title Hf ”rS/Twe;k C
18LEH101J |English 210]| 2| 3 || 18LEH10XJ |Chinese /French/German/Japanese/Korean| 2 | 0 | 2 | 3
18MAB101T | Calculus and Linear Algebra 3|11]10| 4 ||18MAB102T|Advanced Calculus and Complex Analysis 3|1]0]| 4
18PYB103J | Physics: Semiconductor Physics 31112 5 | 18CYB101J|Chemistry 3|12 6
18MES101L |Engineering Graphics and Design 110|4| 3 ||[18CSS101J |Programming for Problem Solving 3/0[(4| 5
18EES101J |Basic Electrical and Electronics Engineering 3|12 5 ||| 18MES103L |Civil and Mechanical Engineering Workshop 1/0[4] 3
18PDM101L | Professional Skills and Practices 0/0]2]| 0 ||18PDH101T |General Aptitude 0102 1
18LEM101T | Constitution of India 110]10| 0 || 18LEM102J|Value Education 1101 0
18GNM101L | Physical and Mental Health using Yoga 0]0]2| 0 ||18GNM102L|NSS
Total Learning Credits 20 ||| 18GNM103L|NCC 0102 0
18GNM104L NSO
Total Learning Credits 21
Semester - lll Semester - IV
Code Course Title Hf ”rséwe;k C Code Course Title Hf urséwe;k C
18MAB201T | Transforms and Boundary Value Problems 31110 4 | 18MAB204T |Probability and Queueing Theory 3|10/ 4
18BTB101T | Biology 2100 2 | 18CSS202J |Computer Communications 202 3
18CSS201J | Analog and Digital Electronics 31012 4 18CSC204J | Design and Analysis of Algorithms 3|02 4
18CSC201J | Data Structures and Algorithms 3102 4 18CSC205J | Operating Systems 3102 4
18CSC202J | Object Oriented Design and Programming 31012 4 18CSC206. Software Engineering and Project 3lol2| 4
18CSC203J | Computer Organization and Architecture 31012 4 Management
18PDH102T | Management Principles for Engineers 2100 2 | 18CSC207J |Advanced Programming Practice 3102 4
18PDM201L | Competencies in Social Skills ololal o 18CSC208L | Competitive Professional Skills-1 0j0/2]| 1
18PDM203L | Entrepreneurial Skill Development 18PDH103T | Social Engineering 200 2
Total Learning Credits 24 ||| 18PDM202L | Critical and Creative Thinking Skills olol2! o
18PDM204L |Business Basics for Entrepreneurs
18CYM101T | Environmental Science 110(0] 0
Total Learning Credits 26
Semester - V Semester - VI
Code Course Title Hf ”rséwe;k C Code Course Title Hf urS/Twe;k C
18MAB302T | Discrete Mathematics for Engineers 31110 4 | 18CSC303J|Database Management Systems 3|02 4
18CSC301T | Formal Language and Automata 3100 3 || 18CSC304J |Compiler Design 3102 4
18CSC302J | Computer Networks 3102 4 18CSC305J | Artificial Intelligence 3102 4
18CSC306L | Competitive Professional Skills-II 0]10|2]| 1 | 18CSC350T | Comprehension 0o|1/0] 1
Professional Elective — 1 3100 3 ||| 18CSC307L |Competitive Professional Skills-Ill 0|02 1
Professional Elective — 2 310/0] 3 Professional Elective — 3 3|00 3
Open Elective — 1 3/0]0| 3 Professional Elective — 4 310(0] 3
18CSP101L | Massive Open Online Course - | Open Elective — 2 3100 3
18CSP102L |Industrial Training-I 0|02/ 1 18CSP104L |Massive Open Online Course - Il
18CSP103L |Seminar - | 18CSP105L |Industrial Training-Il 0(o0|2| 1
18PDM301L | Analytical and Logical Thinking Skills ololal o 18CSP106L | Seminar - Il
18PDM302L | Entrepreneurship Management 18PDH201T | Employability Skills and Practices 0(02] 1
18LEM109T | Indian Traditional Knowledge 11010 0 |[|18LEM110L |Indian Art Form 01012 0
Total Learning Credits 22 Total Learning Credits 25
Semester - VI Semester - VIII
Code Course Title HE uriwe;k C Code Course Title Hf urS/Twe;k C
Professional Elective - 5 310]0] 3 |[[18CSP109L |Project olol2l 10
Professional Elective — 6 3100 3 |||18CSP110L |Semester Internship
Open Elective — 3 3/0]0| 3
18CSP107L |Minor Project ololel 3
18CSP108L | Internship (4-6 weeks)
Total Learning Credits 12
Total Learning Credits 10
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Course Course Course " e N L P|C
Code 18PDH102T Name MANAGEMENT PRINCIPLES FOR ENGINEERS Category H Humanities and Social Sciences including Management 510 0 2
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department | Career Development Centre [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Acquire knowledge about the fundamental concepts of organization and management 1 3 112 3|45 708 9110|1112 [13 14|15
CLR-2: |Make decision strategies, planning process, tools and techniques 5 z
CLR-3: |Inculcate the traits needed to be an effective leader and familiarize with the organizational structures and design ElE S g = s i = °
CLR-4: |Gain valuable insights into strategic process, formulation and implementation g—% g| & B 2 § m s 2 §
CLR-5: |Utilize the intricacies involved in cultural and ethical issues of peaple o 2| E 2|2 8l g glela El _|£| 8
CLR-6: |Utilize the dimensions of the planning-organizing-leading-controlling (P-O-L-C) framework £l 8| 8 2\ 5/%|2|5|2 el S|=| g
E|lal| < 2 £ o|a| 8|95 2| 8| 5|2
5 3|3 G| caw | 8| 2| 2| E S| S|2 2l c|a|®
, , : S 8|8 s 5/ 2|55 &|g BIE|B|S| ] 4
Course Learning Outcomes (CLO): | At the end of this course, leamers will be able to: 2 M 2 8 2| = 8|5 2| 3  E|lgl =233 2
P I VO B V0 wlao ol <</ =S| o|luwu|lw| £l o|lal| Jla|la | a
CLO-1: |Observe and evaluate the various influencing factors on the current practice of organization and management 318075 -|H|-|-|-|L|-|HIHIM|-|M]-|-]|-
CLO-2: |Use the techniques and tools of planning and make prudent decisions 2 18075 M -|-]-|H|-|H H{M|-]H|-|-]-
cLO-3 : (dent/fy how organizations adapt to uncertain environment, identify techniques managers use to influence and control the 2| 80! 75 ' T e Y HiHI Bl - Iml oo
internal environment
CLO-4: |Apply and execute management goals 2 80|75 il I8 - M| -|HIM H|-IM|-]- -
CLO-5: |Manage people and deal with cultural and ethical issues 318075 -|H|  -|-|-|H|-|H H|H|-|H]|-]-]-
CLO-6: |Utilize the basic fundamentals of managing organizations and utilize optimal resources 318075 -|/H| - -] -IM|-IMM|H|-|M]-|-]-
Duration (hour) 6 6 6 6 6
SLO-1 |Organization Informafigi teciEEEEEEEE Organisational control Strategic management People Management
S1 workplace
SLO-2 |The Individual and the Organization Precautious Measures Control in the Business Setting Role of Strategy in Management Importance of people
SLO-1 |Management Information and decision making Motivation Evaluating the Business Environment Attracting a Quality Workforce
S22 e~
SLO-2 |Primary Functions of Management Styles of Decision Making Importance of Employee Motivation gzgggn FlaRigworke RS Etonal Recruiting process
SLO-1 |Role of management in organisation The decision-making process Leadership Goals and Process Employee Diversity
S-3
SLO-2 |Advantages of Managing People Well Barriers to Individual Decision Making Effective Leader strategic competitiveness Conflict Management
SLO-1 |Types of Managers Planning Organising Different Strategies Organisational Culture
S-4
SLO-2 |Role of managers Planning and Mission Purpose of Organization Stages and Types of Strategy Influences on Organizational Culture
S-5 | SLO-1 |management Thought The planning process organisational design Strategy formulation Initiating and Fostering Cultural Change

SRM Institute of Science & Technology — Academic Curricula (2018 Regulations) - Control Copy
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SLO-2 |Management Roles The Planning Cycle Common Organizational Structures Bridging the Gaps Putting It Together: Culture and Diversity
SLO-1 |Environmental Factors tools, techniques and processes Factors Impacting Organizational Design | Strategy implementation Ethics
S-6
SLO-2 |Internal and External Factors Putting It Together: Planning and Mission | Contingencies Overcoming Hindrances Cultural Issues
Learnin 1. Schermerhorn, J.R., Introduction to Management, 13 ed., Wiley; 2017 3. Stephen Robbins, Mary Coulter, Fundamentals of Management , 9t ed., Pearson Education, 2016
Resour(?es 2. Harold Koontz, Heinz Weihrich, Essentials of management: An International & Leadership Perspective, | 4. Samuel C. Certo, Tervis Certo, Modern management: concepts and skills, 12t ed., Pearson, 2012
10t ed., Tata McGraw -Hill Education, 2015 5. Charles W. L. Hill, Steven Mcshane, Principles of Management McGraw Hill Education, 2017
Learning Assessment
, Continuous Learning Assessment (50% weightage) ) - o
Lo o CLA—1 (10%) CLA-2 (15%) CLA-3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 40% - 30% . 30% - 30% L 30% .
Understand
Level 2 Apply 40% ' 40% - 40% . 40% 1 40% .
Analyze
Level 3 Evaluate 20% > 30% i 30% : 30% ! 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. Pratap lyer, Study Abroad Mentors, Mumbai, pratap.iyer30@gmail.com
2. Mr. Ajay Zenner, Career Launcher, ajay.z@careerlauncher.com

1. Dr. A.K. Sheik Manzoor, Anna University, sheikmanzoor@annauniv.edu
2. Dr. Devamainthan, University of Madras

1. Mr. Mohamed Ibrahim. A. U., SRMIST
2. Mr. Muthu Manivannan, SRMIST
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Course Course Course " . _ LIT|P|C
Code 18PDH103T Name SOCIAL ENGINEERING Category H Humanities and Social Sciences including Management 510 0 2
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department | Career Development Centre [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |create personal awareness and responsibility 1 3 112 3 /41]5 708 9110|1112 [13]14]15
CLR-2: |learn about environment and approach towards social issues 5 z
CLR-3: |train students on social competencies to become self reliant, resourceful and industrious E|E| s @ - g s >
. p : g =3 =] c 3 E= S 3
CLR-4: |understand social entrepreneurship @ &| & B 2l 2| o s = g
CLR-5: |develop a mindset to contribute to the society @ 2| E § £ %o? g g 2| a Sl .| & é’
CLR-6: |apply knowledge, passion and skills in the pursuit of humanitarian goals £l 8| 8 2\ 5/%|2|5|2 c| S| g
E|lal| < 2 £ o|a| 8|95 2| 8| 5|2
S| B3 5| || s 2| 2| E S 5|2 2 || @
i e | Sl s 5|25 F|e|lg B Elg 8 | U
Course Learning Outcomes (CLO): | At the end of this course, leamers will be able to: 2 M 2 8 2| = 8|5 2| 3  E|lgl =233 2
— | ai i w| o o/l << | =S| »n|w|lub £ 0| a = o fa ¥ o
CLO-1: |identify and addresses needs of social responsibilities 2180 |75 -l -l -l -l -IM|{M|H|H|H|-|-]-1|-]-
CLO-2: |resolve social problems 318075 - -]l -] -|/H|LIM H|{M|-]-|-1]-1]-
CLO-3: |understand social responsibility competencies and CSR activities 218075 -] - -l - M| L|L H|H]|-|-]-
CLO-4: |build a business plan to meet social needs 38075 -l -l -l -l -IM|LIH HIM|-|-]-|-1]-
CLO-5: |gain real time experience through student social responsibility project and presentation 318075 -l -/ -]!-]l-/H|M|H H|M|-|-]-1]-]-
CLO-6: |possess an in-depth knowledge of social engineering and effect a social change in the society 3180 |75 -l-1-/-]l-IHIMMI M M| -]-1-1]1--
Duration (hour) 6 6 6 6 6
SLO-1 |Introduction Environment and society Social responsibility competencies Social entrepreneurship Student Social responsibility
S-1
SLO-2 |Importance of Social Engineering Contribution towards environment Social responsibility competencies Social entrepreneurship Student Social responsibility
SLO-1 |Personal awareness Social issues Social responsibility competencies- Profiles| Social Entrepreneur Project Presentation
S22
SLO-2 |Types of responsibilities Social issues Social responsibility competencies- Facets | Types of Social Entrepreneurs Project Presentation
SLO-1 |Social Change Group discussion on social Issues Contributing to community Success stories of social entrepreneur Project Presentation
S-3
SLO-2 |Social Change Group discussion on social Issues Contributing to community Impact of social entrepreneurs in society |Project Presentation
SLO-1 | Vision towards society Group discussion on social Issues Value diversity and Building relationships |Business Plan Project Presentation
S4
SLO-2 |Mission towards society Group discussion on social Issues Value diversity and Building relationships |Business Plan Project Presentation
SLO-1 |Individual social responsibility(ISR) Social Marketing Corporate social responsibility Business Plan Report Analysis
S5
SLO-2 |Individual social responsibility(ISR) Social Marketing Types of CSR Business Plan Report Analysis
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SLO-1
S-6
SLO-2

Case study
Case study

Non profitable organizations

Types of NGO

Government Policies on CSR

Government Policies on CSR

Business Plan

Business Plan

Report Analysis
Report Analysis

Learning
Resources

1. Joel Makeower, Beyond The Bottom Line: Putting Social Responsibility to work for your Business and

the World,Oct, 1995

2. Simen Sinek, Start with Why, How great leaders Inspire Everyone to Take Action, Penguin UK, 2011
3. Adam Grant, Give and Take: Why Helping others drives our success, Orion Publishing Group, 2014

5. Nicholls,Alex,ed., Social Entrepreneurship — New Models of Sustainable Social Change, Oxford
University Press, 2008
6. Ronald R. Sims, Ethics and Corporate Social Responsibility: Why Giants fall, 2003

4. David Bornstien, How to change the world, Oxford University Press, 2007

7. Robert A. Rohm, Positive Personality Profiles, Personality Insights, Inc, 2006

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) I o
Lol o CLA—1 (10%) CLA—2 (15%) CLA- 3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Remember 5
Level 1 Understand 40% - 30% - 30% - 30% - 30% -
Apply 0 0 0 0 0
Level 2 Analyze 40% - y 40% (M 40% = =X 40% . - 40% -
Level 3 Evaluate 20% - 30% g 30% s 30% ! 30% .
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper efc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. Vijay Nair — Director, Education Matters, vijayn@edmat.org

1. Dr. A.K. Sheik Manzoor, Anna University, sheikmanzoor@annauniv.edu

Mrs. Kavitha Srisaran, SRMIST

2. Mr. Ajay Zenner, Career Launcher, ajay.z@careerlauncher.com

2. Dr Vanitha. J., Loyola College, vanithaj@loyolacollege.edu

Mr. Priyanand P., SRMIST
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Course Course Course e L|T|P
Code 18BTB101T Name BIOLOGY Category B Basic Sciences 510 0 2
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department |Biotechnology [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Recall the cell structure and function from its organization 1 3 112 3|45 718 9110|1112 [13]14]15
CLR-2: |Discuss molecular and biochemical basis of an organism 5 =
CLR-3: |Compare enzyme reaction and photosynthesis g g g = s E = °
CLR-4: |Explain different types of biosensors a| 3|z B g § - s 2 s
CLR-5: |Analyze the different types of bioremediation o 2| E § £ %o? g g 2| a El _|£| 8
CLR-6: |Relate the concept of nervous and immune system pertaining to diseases El 8| & 25 2128|252 Lg% g
£l a| 2 £ o|a| 8|95 3| 8| 5| 2
S B| B 5| g || 4| '2| 2| E s| S| =] 2 -
5| 8 8 s 5|2/ E| & 6|g B|E|g|8| LY 7
Course Learning Outcomes (CLO): | At the end of this course, leamers will be able to: 2 M 2 8 2| = 8|5 2| 3  E|lgl =233 2
— | oai | wlao o|l<<| =S| o|lu|lw| £l o|lal| Jlao|a | a
CLO-1:  |Describe the cell growth, metabolism and reproduction. 1180 80 LIH HIH|-|M|L|H H|/H|-|H|L|H H
CLO-2: |Explain the concepts and experiments in biochemistry 28|75 MIH| H|M -|M|H L|H|-|H|L|H H
CLO-3: |Recognize the significance of photosynthesis 2| 75|80 M|H M|H M| -|M H|H|-|H|L|H H
CLO-4: |Discuss the different methods in enzyme catalytic functions 28580 - | HeFH -|H|L L|H|-|H|M|H H
CLO-5: |Analyze the role of biosensors and its applications 38|75 LIH H|M|-|M|H|H H|L|-|H|H|H|H
CLO-6: |Explain the concepts of nervous system disorder and the diseases associated with it 2 180180 M|H HIHILIHIM|[M|HIH|l-]H|H|H H
Duration (hour) 6 6 6 6 6
SLO-1 gaSI.CS of cell biology: Relevandeio g{ocheml§try: Mgcrqmo/ecules, Bioenergetics and metabolism Molecular machines and motors Nervous system:History of neuroscience
S Cﬂ%ee(s it of life, Evid for cell S E biological catalyst Properties of ATP based protein molecul:
_, |Cell basic unit of life, Evidence for ce ; : nzymes as biological catalysts, roperties o ased protein molecular | ~,.
SLO-2 theory Chemistry of life Significance of enzymes i Glial cells, Neurons
SLO-1 | Cell structure and function Bloc_hemlstry and human biology, DNA Thermodynamics of enzymes FOF1 ATP synthase motors, Coupling and |Action potential, Organization of nervous
S0 replication ; — coordination of motors system '
SLO-2 |Genetic Information, Protein structure Transcription, Protein synthesis Fac_tqrs aifeCtingerzym g ‘?C"V'ty T Bacterial flagellar motor, Cytoskeleton Central Nervous system, Peripheral
inhibitors on enzyme activity nervous system
SLO-1 |Cell metabolism Eukalyo_t/c ?f?d prkanglicRraBin Mechanism of enzyme action Microtubules Diseases of nervous system
s3 ' . synthesis difference
SLO-2 r?’zrtgz%g,rste metabolism, Fatty acid Concept of genetic code, Stem cells Enzyme strategies, Restriction enzymes | Microfilaments, Intermediate filaments Computer- based neural networks
SLO-1 |Homeostasis f:lgce ofigeie R lassiication of stem NMP kinases, Photosynthesis Kinesin linear motor, Dynein motor Immune system
54 Pathways that alter homeostasis, Cell Human embryonic stem cell, Importance . : . Fluid systems of the bodly, Innate immune
SLO-2 L Light reactions, Photosystems Biosensor
growth and applications of stem cells system
S-5 | SLO-1 |Reproduction Therapeutic cloning ATP synthesis in chloroplasts Resonant biosensors, Glucose biosensors iCmerILsugift;/nnate immune system, Adapiive
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) - L . . , Bio detectors, Biosensor detection in Diseases of immune system, Immune
SLO-2 |Eukaryotic cell division, Mitosis Regenerative medicine Calvin cycle pollutants engineering
SLO-1 |Meiosis, Cell differentiation Bone tissue engineering Significance of photosynthesis Bioremediation Cell signaling
S-6
SLO-2 |Neural crest Gene therapy Metabolism, Glycolysis Bioventing and bio augmentation Cell- surface receptors
Learning : . ; ; ; 2. Norman Lewis, Gabi Nindl Waite, Lee R. Waite et.al., Applied Cell and Molecular Biology for Engineers.
RESOUICES 1. S. Thyagarajan, N.Selvamurugan, R.A.Nazeer et.al., Biology for engineers McGraw Hill Education. 2012 McGraw-Hill Education. 2007
Learning Assessment
, Continuous Learning Assessment (50% weightage) ) I I
Lo s CLA-1(10%) CLA -2 (15%) CLA- 3 (15%) CLA- 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remerbor 40% . 30% " 30% - 30% : 30% -
Level 2 m:zze 40% 2 40% d 40% - 40% - 40% -
Level 3 Salte 20% : 30% . 30% 3 30% . 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr. C. N. Ramchand, Saksin Life sciences,ramchand@saksinlife.com

1. Dr. K Subramaniam, lITM Chennai, subbu.iitm.ac.in

Dr. S. Thyagarajan, SRMIST

2. Dr. Karthik Periyasamy, Aurobindo Pharma Limited, Hyderabad, karthikmpk@gmail.com

2.Dr. R. B. Narayanan, SVCE Chennai, ron@svce.ac.in

Dr.S.Barathi, SRMIST
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Course Course Course e L|T|P|C
Code 18BTB103T Name HUMAN PHYSIOLOGY AND HEALTH Category B Basic Sciences 30013
Pre-requisite |, Co-requisite |, PIOQIessive | 4op 71024 -Cell biology, 18BTC106. -Immunology
Courses Courses Courses
Course Offering Department |Biotechnology [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Devise understanding of human physiological systems for a better comprehension of the problems faced by human 1 3 112 3|45 718 101111213114 ]15
CLR-2: |Create an understanding about nervous system that controls and maintains homeostasis 5 z
CLR-3: |Analyze about circulatory and respiratory system ElE S g = s i = °
CLR-4: |Analyze about digestive and excretory system g—% g| & B 2 § - s 2 s
CLR-5: |Create an understanding about endocrine and reproductive system o 2| E § 2 %o? g g 2 17 Sl .| & é’
CLR-6: |Create an understanding about how human body functions £| 8| & x = 2|8 2|52 Lg% g
sla| < 2l g/ao|la| 8|9 & 3| 8| 5|3
S BB 5| g || 4| '2| 2| E T| | =| @ -
S IS 81 s 5|2 5|5/ 8|g 2|25l |2
Course Learning Outcomes (CLO): | At the end of this course, leamers will be able to: 2 M 2 8 2| = 8|5 2| 3  E|lgl =233 2
— | ai i w| o o/l << | =S| »n|w|lub £ 0| a = o fa ¥ o
CLO-1: |Describe the structure and function of cell, communication and gene expression and homeostasis 1180]70 HIH H|H|-|{M|LIH H|H|-|H|H|H H
CLO-2: |Describe the classification of nervous system, function and diseases associated with it 218070 H|H|H|H HIM|H H|H|-|H|H|H H
CLO-3: |Discuss the structure and function of heart, lung, abnormal functioning 2 180|70 M| H M| H M M H|H|-|H|H|H H
CLO-4: |Describe anatomy and function of digestive system and urinary system and its disturbances 2 18070 HIH H|H|-|L|H|L H|H|-|H|H|H H
CLO-5: |Describe the types of endocrine system, its role in maintaining homeostasis and reproductive biology 218070 HIH H|H|-|M|H|H H|L|-|H|H|H H
CLO-6: |Explain how human body function and reproduce with maintaining homeostasis 218070 HIH HIH|ILIM|M|IM H| H|-|H|H|H H
Duration (hour) 6 6 6 6 6
SLO-1 |Cell structure and function Classification of Nervous System Heart: Structure, Chambers, valve Anatomy of Digestive system Endocrine organs and structure
S-1
SLO-2 |Adaptation, Degeneration and aging Neuron structure and function Cardiac cycle and Electro cardio gram Mouth and Salivary glands Pituitary gland: Parts
i . ) . , chronotropic, ionotropic agents, Stomach: Parts, Structure, Glands, Y ) ) )
oo SLO-1 |Cell junctions — Gap, Tight and contact Nerve fibers classification and properties. dromotropic, bathmotropic agents Functions, Properties Pituitary gland: Regulation, Histology
SLO-2 |Active, Passive transport Glial cells types, structure and function Blood vessels — thromboembolism composition and functions of gastric juice Z;Lgtt’%lzsgland: Hormones secreted,
SLO-1 |Types of transport Synapse — Classification atherosclerosis and arteriosclerosis Pancreas, Liver Thyroid gland: Histology and function
S-3 :
SLO-2 Specal type (.)f fransport of molecules Synapse - Anatomy Septal and valvular defects. Gall bladder — Role in digestive system Thyroid gland: Hormones
across biological membranes
SLO-1 |Homeostasis— Chemical equilibrium Synapse - Functions (IPSP and EPSP Circulation — Systemic and Pulmonary Small intestine, large intestine Synthesis of Thyroxine
S-4 : : T
. . ! Properties of cardiac muscle: Excitability — | . .. ) ) .
SLO-2 |Tonicity and osmolality Synapse - properties electrical potential and action potential Digestion of Biomolecules Parathyroid gland structure and function
. . " Rhythmicity — Natural and artificial Movements of gastrointestinal tracts and . . .
S-5 | SLO-1 |control of homeostasis Neurotransmitters synthesis pacemakers disorders Mode of action and function - disorders
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SLO-2 |Role of ions in homeostasis Neurotransmitters — Types and function I(J):gg;cuv:ty el and foraclory Z;?;stlon of carbohydrates profein and Adrenal gland structure
SLO-1 Zg;{f’e‘gi{:;zba(:k regulation of Action potential gizggzg GLEE 2 DR Gastrointestinal hormones Cortical and medullary - functions
S-6 - -
SLO-2 Zzgfetg/;;zgdb“k regulation of graded potential Respiratory system: Introduction Digestive system disorders Endocrine functions of pancreas
SLO-1 |Acid-Base Balance: Hydrogen lon and pH. |Brain anatomy and function Types — external and internal respiration | Kidney structure and function Insulin and glucagon
S-7 ; p s p—n
SLO-2 |Regulation by buffer systems ﬁg Z:i cord anatomy- G g Whie ;Z:Z Zggg;’uan?td Expiration, Aliateiny nephron structure Diabetes
SLO-1 |Acidosis é’;?é;sy stom; geiloncie-Nervog ;\rlgcr:vt—resp IO e s lory Role of hormone in urinary system. Male reproduction organ structure
S-8 3 =
SLO-2 |Alkalosis. Effects on various organ systems. Mecham c3 of'resp iratigiiel oy Juxtaglomerular apparatus functions Female reproduction organ structure
function tests: Lung volume — Tidal
SLO-1 |Regulation of gene expression Nervous system disease and disorders ILnus,f éri;(;g’c EZ’; irlory, FgPRr Process of urine formation Oogenesis
S9 Inspiratory, vital, Functional residual, Total
SLO-2 |Cell signaling and Signal transduction Parkinson’s disease, lung capacities. Factors affecting urine formation Spermatogenesis
;Zi?d?ges 1. gu Ifgggg’n%’z;jprgzz Sembulingam, Essentials of Medlcal Physiology, Jaypee brothers medical 2. Guyton and Hall, Textbook of Medical Physiology, (Guyton Physiology), Saunders, 13t ed., 2015)
Learning Assessment
, Continuous Learning Assessment (50% weightage) ) I o
Level%'f"?mnskmg CLA—1 (10%) CLA—2 (15%) CLA- 3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remeriber 40% = 30% - 30% - 30% : 30% -
Level 2 ﬁﬁggze 40% - 40% . 40% . 40% : 40% .
Level 3 Sraluate 20% 3 30% 5 30% - 30% - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper efc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr. C. N. Ramchand, Saksin Life sciences, ramchand@saksinlife.com

1. Dr. K Subramaniam, IITM Chennai, subbu.iitm.ac.in

Dr. S. Thyagarajan, SRMIST

2. Dr. Karthik Periyasamy, Aurobindo Pharma Limited, Hyderabad, karthikmpk@gmail.com

2. Dr. Tamil Selvan, Anna University,Chennai, tamilselvan@annauniv.edu

Dr. S. Nageswaran, SRMIST
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Course Course Course .y LIT|P
Code 18MAB201T Name TRANSFORMS AND BOUNDARY VALUE PROBLEMS Category B Basic Sciences 3010 2
Pre-requisite 18MAB102T Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department | Mathematics |Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Describe types of Partial differential equations interpret solutions relate PDE to the respective branches of engineering 1 3 213145 7181910111213 [14 |15
CLR-2: |Relate Fourier series expansion in solving problems under RMS value and Harmonic Analysis. s =
CLR-3: |Infer the most general form to the PDE and relate to half range sine and cosine series, as the case may be ElE S "y = S 8 = °
CLR-4 . |Evaluate the various types of integral transforms g—% g| & B g 8| o s 2 s
CLR-5: |Conclude that the purpose of studying z transform is to solve linear difference equations having constant coefficients o 2| E § 2 %‘ = g g @ Sl .| & g
CLR-6: |Predicting the importance of PDE, Fourier series, Boundary value problems and Fourier ,Z — transform_applications z ;é g = —g R 30 (=3 ‘32 5 % 2| g
Sl B |5l El=l 25l 8] |s|E|2 ¢ o
58| 8 ¢ s s 2|5/ % &g 2|E &3 3lad
Course Learning Outcomes (CLO): | At the end of this course, learners will be able to: 2 NS 2 €| 8| 2| 8|/8|s|lc|3|E 2ol 23383
s B I Y B YR} w o | al<| S| o|lu|lWb|l ce|lolal Ila|lala
CLO-1: |Determine Partial differential equation k-4 2 18|80 MIH|L|-|-|-]|-|-|M|-|-1H|-]|-]-
CLO-2: |Explain the expansion of a discontinuous function as an infinite form of trigonometric sine and cosine series. 28580 MIH|-IMM|-]|-|-|IM|L|-|H|-]-]-
CLO-3: |Decide a proper form of solution for the differential equations which are of hyperbolic and parabolic type 2 85|80 MIH|-|-|-|-1-]-|IM|-|-1|H
CLO-4: |justify the relationship between aperiodic signals and linear combination of exponentials. 2 85|80 MIH|-IM|-|-]-|-IM|L|-|H|-]-]-
CLO-5: |Relate signal analysis with that of z transform 2 85|80 MIH|L|-|-|-]-[-|M|-|-1H|-]-]-
CLO-6: |Relate PDE, Fourier series, Boundary value problems, Fourier and Z transforms 2 185180 L|L|L|H| H|IH|L|H|H|H|-|H]|- - -
Duration (hour) 12 12 12 12 12
Formation of partial differential equation by | Introduction of Fourier series - Dirichlet’s |Classification of second order partial differential : . .
o1 SLO-1 eliminating arbitrary constants conditions for existence of Fourier Series |equations Jrroditiogat Fouriogiisggbms Introduction of Z-transform
i Formation of partial differential equation b
SLO-2 | . . . P . 9 y Fourier series —related problems in (0,21) | Method of separation of variables Fourier Transforms- problems Z-transform-elementary properties
eliminating two or more arbitrary constants
Formation of partial differential equation b i ies — i i 1 i i i g -
SLO- |ormatic Pl ; q Y |Fourier series —related problems in One fl/menSIona/ Wave Equation and its possible Properties of Fourier transforms z t‘ra'nsform change of scale property,
52 eliminating arbitrary functions (—m, ) solutions shifting property
" Formation of partial differential equation b i i i ion-initial di
SLOo-2 |, . . P . 9 . y Chaqge g {nten/al j O('e d/menglgnal Waye fguation /nma{ Ly /agement Standard results of Fourier transform | Z-transform of a™, 1 , -
eliminating two or more arbitrary functions |Fourier series —related problems in (0,21) |with zero initial velocity-type 1 Algebraic function n’'n+1
Formation of partial differential equation by One dimensional Wave Equation-initial displacement P
SLO-1 |eliminating arbitrary functions of the form | Fourier series —related problems in (—L, 1) \with zero initial velocity-type 2 Trigonometric Fourier Sine Transforms - problems | Z-transform of 72 e
s3 ¢(u,v) =0 function
Solution of first order non-linear partial Fourior sofia A i cosine Series One dimensional Wave Equation-initial displacement
SLO-2 |differential equations-standard type | g with zero initial velocity-type 3 — Midpoint of the Fourier Cosine Transforms - problems | Z-transform of r™ cos n6
- related problems(0, ) L
F(p,q)=0 string is displaced
S4 gtgl Problem solving using tutorial sheet 1 Problem solving using tutorial sheet 4 Problem solving using tutorial sheet 7 %oblem solving using tutorial sheet Problem solving using tutorial sheet 13
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Solution of first order nonlinear partial Eourt o5 —half ) ) One dimensional Wave Equation-initial displacement
SLO-1 |differential equations-standard type -II ourier Series =atl range cosine Seres 1yt non-zero initial velocity Type 1 Algebraic Properties of Fourier sine Transforms |Z-transform of r™ sin n6
S related problems(0, 1) .
55 Clairaut's form function
i Solution of first order non-linear partial ) ) ] ) One dimensional Wave Equation-initial displacement
SLO-2 |differential equations-standard type Il Fourier series —haff range sine series with non-zero initial velocity Type 2 Trigonometric | Fourier sine Transforms applications | Initial value theorem
— related problems(0, 1) i
F(z p, q=0 function
Solution of first order non-linear partial s s p , i, X | ) ) .
SLO-1 |differential equations-standard type-IV Fourier series —half range sine series !A/_qve Equqtlon-lmt/al dlsplacement with non-zero | Properties of Fourier cosine Finial value theorem
) ) _ related problems(0, 1) initial velocity Type 3 split function Transforms
S-6 separation of variable f(x, p) = g(y, q)
SLO-2 Lagrange's linear equation: Method of Parseval’s Theorem (without proof)-related |One dimensional heat equation and its possible Fourier cosine Transforms Inverse Z-transform- long division
grouping problems in Fourier series solutions applications method
SLO-1 Lagrgan_ge 's linear equation: Method of Parsevalg Theo_rem {mthout proof)-related One dimensional heat equation related problems | Convolution of two function Invers_e ‘thransform, related problems,
S.7 multipliers problems in cosine series long division method
More problems in Lagrange's linear Parseval’s Theorem (without proof)-related |One dimensional heat equation -Steady state ; Inverse Z-transform, Partial fraction
SLO-2 o 7 e ) < Convolution Theorem
equation: Method of multipliers problems in sine series conditions method
S-8 2'[8; Problem solving using tutorial sheet 2 Problem solving using tutorial sheet 5 Problem solving using tutorial sheet 8 I;;oblem gPving usiigiticge sheet Problem solving using tutorial sheet 14
Linear Homogeneous partial differential
SLO-1 equations of second and higher order with Introgiiction YD /sl One dimensional heat equation -Steady state Parseval’s Identity for Fourier Inverse Z-transform, Partial fraction
s9 constant coefficients-CF and Pl Type 1: 4 conditions more problems transform method related problems
= e ax+by
SLO-2 | PI Type2.: sinfax+by) or cos(ax+by) Harmonic Analysis for finding harmonic in |One tﬁmens:pna/ heat eqqat/on -Steady state Pargeva/ 's Identity for Fourier sine & |Inverse Z-transform - residue theorem
(0,2m) conditions with zero velocity cosine transforms method
SLO-1 | Tvoe 3: Pl of polynomial Harmonic Analysis for finding harmonic in | One dimensional heat equation -Steady state Parseval’s Identity for Fourier sine & | Inverse Z-transform - residue theorem
$410 ype o poly (0,2) conditions with zero velocity more problems cosine transforms applications method-problems
SL0-2 Type 4 Exponential shifting Harmonic Analysis for finding harmonic in |One dimensional heat equation -Steady state Fourier Transforms Using Convolution theorem (without proof)
e by £ (x, y) periodic interval (0,T) conditions with zero velocity more related problems | Differentiation property p
Linear Homogeneous partial difigtonigy Steady state conditions and Non-zero bounda
SLO-1 |equations of second and higher order with |Harmonic Analysis for finding cosine series oy "y Solving integral equation Convolution theorem applications
’ conditions- related problems
S-11 constant coefficients type 5 General rule ' _ ' .
Applications of Partial differential equations f . T . Steady state conditions and Non-zero boundary Self-reciprocal using Fourier Sglutlon of linear dlfference z_equatlons
SLO-2 |. L Harmonic Analysis for finding sine series ) " ] with constant coefficients using Z-
in Engineering conditions- more problems Transform, sine and cosine transform transform
SLO-1 |Problem solving using tutorial sheet 3 Problem solving using tutorial sheet 6 Problem solving using tutorial sheet 9 I;;oblem soleislisugihutorial sheet Problem solving using tutorial sheet 15
S-12 : : p
SLO-2 |Problem solving using tutorial sheet 3 Problem solving using tutorial sheet 6 Problem solving using tutorial sheet 9 I;;oblem plgalising titorial shest Problem solving using tutorial sheet 15
Learnin 1. B. H. Erwin kreyszig, Advanced Engineering Mathematics, 10th Edition, John Wiley & Sons,2006 4. Ramana B.V., Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 3 Edlition, 2010
Resourges 2. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 43 Edition, 2015 5. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, for third semester, Laxmi
3. Veerarajan T., Transforms and Partial Differential Equations, Tata McGraw-Hill, New Delhi,2012 Publications, 3 Edition, 2014
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Learning A nent

, Continuous Learning Assessment (50% weightage) ) I I
Lol pams CLA =1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁg‘:rggﬁg 0% 30% E 30% ] 30% . 30% .
Level 2 ﬁﬁz:zze 0% . 0% 1 0% . 0% . 40% .
Level 3 Sialale 20% 30% . 30% | 30% . 30% .
Total 100% 100% 100% 100 % 100%

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper efc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. V. Maheshwaran, CTS, Chennai, maheshwaranv@yahoo.com

1. Dr. K. C. Sivakumar, lIT, Madras, kcskumar@iitm.ac.in

1. Dr. A. Govindarajan, SRMIST

2. Dr. Sricharan Srinivasan, Wipro Technologies, sricharanms@gmail.com

2. Dr. Nanjundan, Bangalore University, nanzundan@gmail.com
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Course Course Course .y LIT|P|C
Code 18MAB202T Name NUMERICAL METHODS FOR ENGINEERS Category B Basic Sciences 3010 2
Pre-requisite 18MAB102T Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department [ Mathematics [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Acquire ability in solving mathematical problems numerically as applied to the respective branches of Engineering 1 3 1123|415 718 10111121314 ]15
CLR-2: |Apply the concept of interpolation for finding intermediate values of a well-known data 5 z
CLR-3: |Study the concept of numerical differentiation and integration ElE S 8 = s i = °
CLR-4:  |Apply the numerical techniques for solutions of ordinary differential equations g—% | € 3 g § - s 2 s
CLR-5: |Apply the numerical techniques for solutions of partial differential equations o 2| E § £ %o? g g 2| a Sl .| & é’
CLR-6: |Acquire analytical ability in solving mathematical problems numerically applied to the respective branches of Engineering = ‘éé g = —E 2| 3 30 é 2 g % 3 5
SIBIEl B 5=l 2|52l 8] 2|2 oo
] ] j 5 8| 38 e|ls 5| 2|5/ &/ 8|lg 2| E|g|S| |5 1
Course Learning Outcomes (CLO): | At the end of this course, leamers will be able to: 2 M 2 8 3| = 8|5 2| 3 E|lgl 233 2
— | ai i w| o ol << | =S| »n|lw|lub £ 0| a = o fa ¥ o
CLO-1: |Solve the algebraic, transcendental and simultaneous equations. 2|8 |80 Ly - L) -]-]|-]-|-IM|-|-1H]-|-]-
CLO-2: |Find the finite differences and interpolation. 2 85|80 L] - -IMIM|-|-|-1-|-|-|-1-1-1-*
CLO-3: |Solve numerical Differentiation and integration. 2 85|80 - M- - - -] - M| -|-]|H]-
CLO-4 : | Solve the numerical solutions of ordinary differential equations. 28580 LM - M| -|-|-|-M|-|-1H]-|-]-
CLO-5: |Solve the numerical solutions of partial differential equations 2 85|80 - M Ly - - - -] M| -|-|H]-]-]-
CLO-6: |Solve the problems numerically in science and engineering 2 85180 H{ - H|-|-|-|-]- H|-]-]H|-]-]-
Duration (hour) 12 12 12 12 12
SLO-1 |Method of Least Squares — Curve fitting. | First and Higher order differences. Numerical Differentiation. g:g;?g;i’ polutigns ToNordinaguiieiEtial g:[g‘;gﬁasl solutions for partial differential
S SLO-2 |Fitting a straiaht line Forward differences and backward Newton’s forward difference formulae to Sofiition by Tavior's series method. Classification of partial differential
9 g ) differences. compute first and higher order derivatives. o i equations.
SLO-1 |Fitting a parabola Central Differences. WOHIEIY'S Backw e O ;#grt;%isalo QFLr:;igggelg Si'l,'?auifr,’]se zgfies Solution of Elliptic Equations
s gap ’ . compute first and higher order derivatives. FTBtHod q v 1ay! piic £q '
Calculation of the sum of the squares of | Operators— Relations between the Problems by Newton’s forward and , Solution of Laplace Equations by
SLO-2 : ) 4 Euler’s method. . , .
the residuals of straight line and parabola. |operators. backward differences formulae. Leibmann’s Iterative process.
) ) | . Applications of Newton’s forward difference . ;
SLO-1 So/utlgn of Algebraic and Transcendental lnterpolat{on Newton-Gregory Forward formulae to compute first and higher order |Applications of Euler’s method. So_/ut/on of Laplaqe Equations by
equations. Interpolation formulae. derivatives Leibmann’s Iterative process.
S-3 — ;
Interpolation — Newton-Gregory Backward Applications of Newton’s backward
SLO-2 |Newton-Raphson method. ; difference formulae to compute firstand | Improved Euler’s method. Solution of Poisson Equations.
Interpolation formulae. : 7
higher order derivatives.
SLO-1 . . . . . . . . . Problem solving using tutorial sheet 10. . . .
S4 SLO2 Problem solving using tutorial sheet 1. Problem solving using tutorial sheet 4. Problem solving using tutorial sheet 7. Modified Euler's method Problem solving using tutorial sheet 13.
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” . Additional problems  for Newton’s forward L -
SLO-1 |Bisection method and its applications. Addtional p roblems using NewtonGRdeny formulae to compute the application App I/gat/ons of Improved and Modlfied Problems for Poisson Equations.
Forward Interpolation formulae. problems Euler's method.
>0 Additional problems using Newton-Gregoi e I T i Ly
SLO-2 |Problems using bisection method. P G 99V | ackward formulae to compute the Runge-Kutta method of fourth order. Additional problems for Poisson Equations.
Backward Interpolation formulae. o
application problems.
SLO-1 |Regula-Falsi method. Divided differences. Numerical Integration. grodlgilon Rl g Kutia method of fourth Solution of Parabolic equations.
S-6 - 3
SLO-2 |Problems using false position method. Formation of divided difference table. Trapezoidal rule. jddlitional probEmsTRigRunge-Kutta Bender-Schmidt formula
method of fourth order.
Solution of system of equations ! . ) . , . s .
7 SLO-1 Direct Method - Gauss Elimination method. Properties of Divided differences. Simpson’s one third rule. Predictor-Corrector Methods. Bender-Schmidt formula
Solution of system of equations . - ] . . - ' )
SLO-2 Direct Method — Gauss-Jordan method. Properties of Divided differences. Simpson’s three eighth rule. Milne-Thomson Method. Bender-Schmidt formula
SLO-1 : . . ’ ; . 4 ) . Problem solving using tutorial sheet 11. . . .
S-8 SLO2 Problem solving using tutorial sheet 2. Problem solving using tutorial sheet 5. Problem solving using tutorial sheet 8. Problems for Milne-Thomson Method. Problem solving using tutorial sheet 14.
Solution of system of equations - . ! J 11 ’ )
SLO-1 lterative Method — Gauss- Jacobi method. Newton’s Divided difference formula. More problems using Trapezoidal rule. Application of Milne-Thomson Method. Crank-Nicolson formula.
S9 Problems by Newton’s Divided difference  |More problems using Simpson’s one third
SLO-2 |Problems using Gauss-Jacobi method. i ¥ il p g Simp Adam’s Bashforth method. Crank-Nicolson formula.
. |Solution of system of equations Additional problems by Newton’s Divided |More problems using Simpson’s three ] g N
SLO-1 Herative Method — Gauss-Seidal method. | difference formula. oighth rule. Problems using Adam’s Bashforth method. |Crank-Nicolson formula.
S-10 Applications of Trapezoidal rule —
SLO-2 |Problems using Gauss- Seidal method. Lagrange’s Interpolation formula. Simpson’s one third rule and Simpson’s | Application of Adam’s Bashforth method.  |Solution of Hyperbolic equations.
three eighth rules.
; . Application problems for Trapezoidal rule — s . ) ) . -
SLO-1 |Power method. Problems by Lagrange’s Interpolation Simpson’s one third rule and Simpson’s Additional problems for Milne-Thomson Solution of Hyperbolic equations by Explicit
formula. A Method. formula.
S11 /t:re? elzq'hth ru/ezl. — —
pplications problems for Trapezoidal rule ” : . . .
SLO-2 |Finding Eigen values by power method. Inverse interpolation. — Simpson’s one third rule and Simpson’s AMddg/o;al problgms for Adam's Bash forth Mo_r © ’,’:_“’b,’.ef”fs in H;/ porbolic equations
three eighth rules. letho using Explicit formula.
SLO-1 |Problem solving using tutorial sheet 3. Problem solving using tutorial sheet 6. Problem solving using tutorial sheet 9. Problem solving using tutorial sheet 12. Problem solving using tutorial sheet 15.
§-12 SLO-2 é\(;))ﬁlé’c:}i(;rtl;a(;gn#;esrécez;l;szgigzzs % Application of _jiepolfgmmmeng Applications of Numerical integration RRlca/iop= of ordinaryifferegusl Applications of partial differential equation
; 9 U intermediate values of a well-known data  |"*PP' g - equation. op P 9 '
simultaneous equations
Learnin 1. B.S. Grewal, Numerical Methods in engineering and science, Khanna Publishers, 42nd edition, 2012 4. M.K.Jain, SRK lyengar and R.L.Jain, Numerical Methods for Scientific and Engineering Computation,
Resourges 2. S.S. Sastry, Introductory Methods of Numerical Analysis, PHI, 4th edition, 2005 Wiley Eastem Ltd., 4th edition, 2003

3. E. Balagurusamy, Computer Oriented Statistical and Numerical Methods — Tata McGraw Hill., 2000

5. Dr. M.K. Venkataraman, Numerical Methods in Science and Engineering, National Publishing Co., 2005
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Learning A nent

, Continuous Learning Assessment (50% weightage) ) I I
Lol pams CLA =1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁg‘:rggﬁg 0% 30% E 30% 30% . 30% .
Level 2 ﬁﬁz:zze 0% . 0% 1 0% 0% . 40% .
Level 3 Sialale 20% 30% . 30% 30% . 30% .
Total 100% 100% 100% 100 % 100%

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper efc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. V. Maheshwaran, CTS, Chennai, maheshwaranv@yahoo.com

1. Dr. K. C. Sivakumar, lIT, Madras, kcskumar@iitm.ac.in

1. Dr. A. Govindarajan, SRMIST

2. Dr. Sricharan Srinivasan, Wipro Technologies, sricharanms@gmail.com

2. Dr. Nanjundan, Bangalore University, nanzundan@gmail.com

2. Dr. Sundarammal kesavan, SRMIST
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Course Course Course o L|T|P

Code 18MAB203T Name PROBABILITY AND STOCHASTIC PROCESSES Category B Basic Sciences 3010 2

Pre-requisite 18MAB102T Co-requisite Nil Progressive Nil

Courses Courses Courses
Course Offering Department [ Mathematics |Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Describe the applications on discrete and continuous random variables. 1 42 |8 112 3|4 |5/6 |7 8|9 /[10][11[12][1314 |15
CLR-2: |Assess the applications of two dimensional random variables. g g = g = = °
CLR-3: |Infer the various modes of convergence of random variables and their limit theorems. é g|E B 2 N 2 s -
CLR-4: |Relate the specialized knowledge in random processes in signals and systems. 2| 8| E § 2| & = g g S| | £] €
CLR-5: |Determine the applications of spectral density functions and linear time invariant systems £/ 8| 8 = TE z|3 % = ".g E el S 2| g
CLR-6: |Interpret random variables and stochastic processes in the application of practical engineering problems. E|Z]E £l < g|9gle = 235 % g 2>
u— o k] @ 1= @8 O = > | S ¢ =1 =] = = ~ o~ el
s/ 8|8 |£|2| 2288 8129/ 2EE 2alala

[Course Leaming Outcomes (CLO):  [At the end of this course, learners will be able to: gl 3l 3 Sl el 8l2glslglgasgl 2 s|Blelg|l2|2
CLO-1: |Compare the fundamentals between discrete and continuous random variables. 318580 MIHIL]| - |-]-]-|-|M|L|-1H|]-|-1]-
CLO-2: |Choose the model and analyze systems using two dimensional random variables. 318580 MIH|-|M|M|-]|-|-|M|-|-|H|-|-1]-
CLO-3: |Describe limit theorems using various inequalities. 318580 M| H]| - - |- -l -IM]|-]-1H -
CLO-4: |Interpret the characteristics of random processes. 318580 M|IH|-IM[-|-|-]1-|M - | H| -] -1-
CLO-5: |Evaluate problems on spectral density functions and linear time invariant systems. 318580 M| H - -l -l M - H] - -] -
CLO-6: |Explain how random variables and stochastic processes can be described and analyzed. 318580 M| H]| - -l -l -l IM - - H - -
Duration (hour) 12 12 12 12 12

One dimensional random variable: Discrete Two dimensiB o Jon vaaties:
SLO-1 |Case-Probability function, Cumulative A Limit theorems--Markov's inequality Random Processes-Introduction Power spectral density function- properties
o . Discrete case
S-1 Distribution Function
_, |Continuous random variable-Probability | Probability function of (X, Y)-Marginal LR o oo .
SLO-2 density function probability distribution ChebysheV's inequality without proof Classification of random processes Proof of properties
SLO-1 |Cumulative distribution function-properties |Conditional probability distribution of (X,Y) |Chebyshev's inequality - Applications Distribution of the process fotliizqs on power speciral density
S-2 - p & : — -
SL0-2 Prqb/ems on one dimensional random Problemsith discrete P domia oty Chebyshevs‘lnequa//ty'— Applications Averages of the process Prob{ems on power spectral density
variables using Binomial distribution function
SLO-1 |Expectation, variance Continuous random variables-Joint PDF gheby sheys i equa(tty ~Applications using Stationary, SSS,WSS processes Power density spectrum
s3 ~ |Exponential distribution i '
SLO-2 |Moments-raw and central moments Marginal Probability distributions The weak law of large numbers T o StaliceaeRgiS SS Problems based on power density
processes spectrum
S4 gtg; Problem solving using tutorial sheet 1 Problem solving using tutorial sheet 4 Problem solving using tutorial sheet 7 Problem solving using tutorial sheet 10 Problem solving using tutorial sheet 13
SLO-1 |Characteristic function - properties Conditional probability distribution of (X,Y) |Central limit theorem without proof Problems on WSS process Linear system with random inputs
S5 ; ; p p p
SLO-2 |Characteristic function Problems on Contigias Whelilusional Central limit theorem - Applications Problems on WSS process Rep reseptatlon of system in the form of
random variables convolution
S-6 | SLO-1 |Binomial distribution -moments Independent random variables Cef’”a’ i theorem- Srpicate sy Autocorrelation function -properties Unit impulse response of the system
Poisson random variables
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' e Cumulative distribution function-properties |Central limit theorem- Applications using . .
SLO-2 |Binomial distribution-Applications of F{xy) Exponential random variables Proof of properties Properties
SLO-1 |Poisson distribution-moments Expected vajues of vodipeies) The strong law of large numbers Problems on autocorrelation function Applications of unit impulse function
S7 random variables
SLO-2 |Poisson distribution -Applications Covariance and correlation The strong law of large numbers Application of autocorrelation function Einstein Weiner- Khinchine Relationship
S-8 g::g; Problem solving using tutorial sheet 2 Problem solving using tutorial sheet 5 Problem solving using tutorial sheet 8 Problem solving using tutorial sheet 11 Problem solving using tutorial sheet 14
SLO-1 |Exponential distribution-moments Conditional expected values One sided Chebychev's inequality Cross correlation- properties Problems on Khinchine relationship
S9
SLO-2 |Exponential distribution-Applications nggﬁrgss on uncorrslateeandom Cauchy Schwartz inequality Proof of properties Cross power density spectrum-properties
SLO-1 |Normal Distribution-moments ngggfer;s QPiyo diensioggiiEa Chernoff bounds Problems on cross correlation function Properties of Power Spectral Density
S-10 = . :
SLO-2 |Normal Distribution-Applications Zc;?ib/hty gensity FuSEe S:lfggdf bounasfor e iR EEE Ergodicity Cross power density spectrum-problems
SLO-1 |Function of a random variable Zc;?j})lhty densiiERRR" e jpe ‘(/)::ar;;off Pounds iGLREHZ0Issan [ Mean ergodic process Cross power density spectrum
S-11 . : :
SLO-2 |Function of a random variable Z{;Z&;{blhty deSERA e [ype Jenson's inequality Mean ergodic theorem Cross power density spectrum
SLO-1_|Problem solving using tutorial sheet 3 Problem solving using sheet 6 Problem solving using tutorial sheet 9 Problem solving using tutorial sheet 12 Problem solving using tutorial sheet 15
S-12 SL0-2 Applications of random variables in Application of two dimensional random Applications of Central limit Theorem in | Applications of random process in Applications of Power spectral density
engineering variables in_Engineering engineering engineering functions in engineering
1. A. Papoulis, S. Uniikrishna Pillai, Probability, Random Variables and Stochastic Processes 4h ed.,
Learnin Mcgraw Hill, 2002 4. S.C. Gupta, V.K. Kapoor, Fundamentals of Mathematical Statistics, Sultan Chand & Sons, 11th ed., 2015
Resourges 2. Henry Stark, Probability and Random Processes with Applications to Signal Processing, 3 ed., 5. Veerarajan T., Probability, Statistics and Random Processes with Queueing Theory and Queueing
Pearson, 2002 Networks, 4th ed., McGraw-Hill Education, 2015
3. Sheldon Ross, A first course in Probability, 6" ed., 2011

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) L o
Lo oo CLA—1 (10%) CLA-2 (15%) CLA-3 (15%) CLA— 4 (10%)# Final Examinafion (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice

Level 1 Sﬁgﬁzgﬁg 40% - 30% t 30% 30% - 30% -
Level 2 Apply 0% ! 40% ) 0% 0% . 40% .

Analyze y ‘ 2 ’ ’
Level 3 Eraluate 20% k 30% . 0% 30% . 30% .

Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. V. Maheshwaran, CTS, Chennai, maheshwaranv@yahoo.com

1. Dr. K. C. Sivakumar, lIT, Madras, kcskumar@jitm.ac.in

1. Dr. A. Govindarajan, SRMIST

2. Dr. Sricharan Srinivasan, Wipro Technologies, sricharanms@gmail.com

2. Dr. Nanjundan, Bangalore University, nanzundan@gmail.com

2. Dr. V. Srinivasan, SRMIST
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Course Course Course .y LIT|P
Code 18MAB204T Name PROBABILITY AND QUEUEING THEORY Category B Basic Sciences 3010 2
Pre-requisite 18MAB102T Co-requisite Nil Progressive i
Courses Courses Courses
Course Offering Department | Mathematics |Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Apply and evaluating probability using random variables 1123 112314 5|6 7 /819 101112131415
CLR-2: |Gain the knowledge and acquire the application of distribution to find the probability using Theoretical distributions 'g S E g 3 ™ ®
CLR-3: |To Assess the appropriate model and apply and soling any realistic problem situation to determine the probability é & E 3 2 . 2 s -
CLR-4: |To interpret the decision using Markov queueing applications =2 & E § 2 %‘ = g g Sl _| &<
CLR-5: |To construct chain of decisions from the past situations using Monrovians £l 8| 8 ' 5 32 25|22 AR
- n - n e | a < b= S| oo 3| O| S= ] S| 5| 4
CLR-6: |Interpret random variables and Queuing theory in engineering problems. Elelg < ; < 55 F| 2| E8 T S22 oo
2|8 8 |£|3/ B £5%8 /882 EE2gls e
|Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: | R Sl 818 =82 388382 8. &8 £122|2
CLO-1: |Solving problems on Discrete and Continuous Random variables 318580 M|H|L| - [-]- - | -IM - | -1H]-]-]-
CLO-2: |ldentifying Distribution and solving the problems in Discrete and Continuous Distribution 318580 M| H M M| - - - IM L|-1H|-]|-]|-
CLO-3: |Decision Models using sampling techniques in Large and Small samples 3185180 M| H - -] - - - M- H|l-|-1-
CLO-4 . |Solving Queuing problems using Kendall’s notation e 38580 MI{H|-| -1]-]- - ML Hi-1]-]-
CLO-5: |To Evaluate the probability in uncertain situations using Markov chain rule 38|80 M|H]|L - I - - M- - H - -
CLO-6: |Solving and analyzing the problems in random variables and Queuing theory. 318580 M|{H| - -|-]|- -l -IM - -l H -] -
Duration (hour) 12 12 12wl 12 12
SLO-1 |Probability Basic concepts and Axioms Discrete Probability distribution ilamp o d’smbum.n’ N@Hipothosly Introduction to F-test Markov Progess and Inroduction of a
S - ~ i ternate Hypothesis Markov Chain
SLO-2 gg;c:ggnal probabilty, Mufipliegien Introduction to Binomial distribution One tailed test, two tailed test Problems on F-test Past and Future -Step and State
SLO-1 |Discrete and continuous Random variables Z’GF Mgan, Ve Level of significance, Critical region Chi square test -Goodness of fit One ?’.ep Transttlgp Probability N step
s istribution ; transition Probability
SLO-2 |Probability mass function, cdf Applications of Binomial distribution Large samples test gtrob/ems O Ch square (ERigCERRdness of Chapman-kolmogorov theorem definition
SLO-1 |Continuous Random variables Fit a Binomial distribution. Student -t testSingle Proportion ll::;)plems Ol squaisliesitiicpendent- Inlt(al "Z;Db;b ll/g/hdlgtrlbut/on problems
§3 P nlSutes Chi test Independent IU s'tl‘n?P alr) (:)V'I‘t s{nt ibuti bl
i . . : ) . roblems on Chi-square test Independent- |Initial Probability distribution problems
SLO-2 |pdf and cdf applications Introduction to Poisson Distribution Two Sample proportions Attributes with standard distributions Using Markov Chain
S4 gtg; Problem solving using tutorial sheet 1 Problem solving using tutorial sheet 4 Problem solving using tutorial sheet 7 Problem solving using tutorial sheet 10 Problem solving using tutorial sheet 13
i . . MGF , Mean , Variance of Poisson o Introduction to Queueing Theory and P .
S5 SLO-1 |Expectation and Variance distribution Large sample test-Single Mean Applications. Kendal, notation Classification of States of a Markov Chain
SLO-2 |Problems on Expectation and Variance Applications of Poisson Distribution Difference of Means Introduction toM/M/1 : infinity/ FIFO Irredymble, Non lrreduab! e, a period,
Persistent, Non null Persistent
S-6 | SLO-1 |\Moment Generating Function Fit a Poisson Distribution Problems on difference of Means Ls, Lg, Ws,Wq gz;l;gems on Classiication of a Markov
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Introduction , MGF Mean, Variance of " . o Problem on Classification of a Markov
SLO-2 |Problems on MGF Geometric distribution Applications of Difference of Means M/M/1 :Infinity /FIFO problems Chain
SLO-1 |Functions of Random variables ;\r% !Z;g?rl;fz; %eerr?ggiégz g;(s)gl:';l;on, Introduction to small samples M/M/1 :Infinity /FIFO problems Classification of states of a Markov Chain
S-7 . :
SLO-2 |Problems on Functions of Random variable Z]rt;r:(f)grlrjr?ggtnb"zt(/;; Rea g crianco of Introduction to small Samples M/M/1 :Infinity /FIFO problems Stationary and steady state
S-8 ?ig; Problem solving using tutorial sheet 2 Problem solving using tutorial sheet 5 Problem solving using tutorial sheet 8 Problem solving using tutorial sheet 11 Problem solving using tutorial sheet 14
o . e, N Single Server Model with Finite System P ,
SLO-1 | Tchebycheffs inequality Az) ’Z’;g‘;ifns of UniforgLiSggion Problems on single mean -small samples | Capacity, Characteristics of the Model Zsr%)/el\r;:ﬂfgvcclzs;;ﬂcatlon-State-stat/onary
S9 s (MIMN) : (KIFIFO) 9
SLO-2 |Introduction to theoretical distribution g?;'g;’g'/ (‘ﬁz/t’%‘;’ﬁ’g;an’ Vaieie Problems on single mean -small samples |Effective arrival rate Problems on Stationary and steady state
SLO-1 ;(;rc;r:lgllz ;nd application of Tchebycheffs ﬁg);;l;g%/;ns of Exponential distribution Z%)ﬁl;laerzs on difference of mean-small Problems on Model (M/M/1) - (KIFIFO) Ié;o;;ems on Ergodicity using Markov
$-10 Probl difference of mean-small Problems on Ergodicity using Markov
SLO-2 |Applications of chebychevs inequality Introduction to Normal distribution sa:(r)npigss g g Problems on Model (M/M/1) : (K/FIFO) Chain godictly using
SLO-1 Z‘Q% patons of chebychovs ineglily gﬁ)’;’;gi:’;’”s offseEa R o Applications of paired -  test Problems on Model (MIM/1) : (KIFIFO)  |Problems on Ergodicity
S-11 - - - -
SLO-2 Problems practice using chebjgiers Practical applications of Normal distribution | Problems of paired - t test. Problems on Model (M/M/1) : (K/FIFO) Prqblems on Erg O.d’c and Non Ergodic
inequality Using Markovchains
SLO-1 |Problem solving using tutorial sheet 3 Problem solving using tutorial sheet 6 Problem solving using tutorial sheet 9 Problem solving using tutorial sheet 12 Problem solving using tutorial sheet 15
S-12 - . . " . Applications of solving any realistic Applications of constructing chain of
SLO-2 ':ﬁ p’ _l;’(;z:;tlr?:s of random variagRRy Az) ’Z’:;Z?HZS% d’?::ﬁé%g;?(ﬁggﬂ%ons problem situation to determine the Applications of Queueing decision models |decisions from the past situations using
g 9 p y using probability Monrovians
Leamin 1. Veerarajan T, Probability , Statistics and Random Processes, Tata Mc.Graw Hill, 1 :st Reprint 2004 4 Tlﬁ/edI:K S, Probability and Statistics with reliability, Queueing and Computer Science Applications,
Resourcges 2. S.C. Gupta, V.K.Kapoor, Fundamentals of Mathematical Statistics, 9t ed.,, Sultan Chand & Sons, 1999 prentice Hall of India, New Delhi, 1984
3. Gross. D and Harri.C.M. Fundamentals of Queﬂg theory, John Wiley and Sons, 1985 5. Allen .A.O., Probability Statistics and Queueing theory, Academic Press
Learning A nent
, Continuous Learning Assessment (50% weightage) ) i o
Level%'f"?mnsking CLA— 1 (10%) CLA-2 (15%) CLA-3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Femember 40% . 30% . 30% 30% - 30% -
Level 2 m:zze 40% . 40% - 0% 40% - 40% -
Level 3 (E:‘r’:‘gfzte 20% - 30% - 30% 30% - 30% -
Total 100 % 100 % 100 % 100 % 100 %
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# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper efc.,

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts

1. Mr. V. Maheshwaran, CTS, Chennai, maheshwaranv@yahoo.com 1. Dr. K. C. Sivakumar, lIT, Madras, kcskumar@jitm.ac.in 1. Dr. A. Govindarajan, SRMIST
2. Dr. Nanjundan, Bangalore University, nanzundan@gmail.com 2. Dr. V. Srinivasan, SRMIST

2. Dr. Sricharan Srinivasan, Wipro Technologies, sricharanms@gmail.com
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Course Course Course Lo . P|C
Code 18CHS201J Name PHYSICAL AND ANALYTICAL CHEMISTRY Category S Engineering Sciences 310 24
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department \Chemical Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Describe the ideal and non-ideal behavior of liquids; learn colligative properties and their applications 112 (B 1 3145 718 9110 11]12]13 /14|15
CLR-2: |Elucidate the concepts of chemical equilibrium and the effect of various factors on equilibrium constant iy 5 =y
CLR-3: |lllustrate the difference in behavior of different states of matter essential for separation operations EIE & o = ; E £ ®
CLR-4: |Elucidate the properties and applications of colloids; Understand the kinetics of photochemical reactions i 8| g 3 2 & g S = s o
CLR-5: |Explain the principles of analytical instruments along with their limitations 28 E 8 2 %‘ 5| 2| § i § c| | £
CLR-6: _|Utilize the physical behavior of atoms and molecules at the microscopic scale = 8| S TSI T 8| 8|35 3% eS8
sl a| < 2 £/ olao| 89| & 2| 8| | 2
-t 3 3 = = o5 s | F o £ o} = = (=) .
o = = b = S (S > I > =1 = f= ~ o~
) . : o (B33 £l 22| 28|38 BIE|B|3|&|lsld
Course Learning Outcomes (CLO):  [At the end of this course, leamers will be able to: 2l gl ¢ 2 8| 3| | 8|8/ 2|2 3|5|cl 233 3
— | i i w| a | ol <|=|o»n|w|lwu £ 0| a = o a a
CLO-1: |Analyze ideal, non-ideal behavior of fluids; Apply colligative properties to find the molecular weight of unknown compounds | 2 | 80 | 75 HIH|L|L|-|-|-|-1-1-|-|-1H|-]|-
CLO-2: |Describe the significance of Gibbs’ free energy and equilibrium constants 2175|170 HIH|L|L|-|-|-]-1-1|-]- M- -
CLO-3: |Apply Gibbs’ phase rule and draw the phase diagram of one- and three-component systems 2175|170 HIH|M|L]| - -l -l M-
CLO-4: |Analyze the distinct properties of colloids and photochemical reactions 2 | 85]80 HIH|- | L|-|-|-|-1-]1-]1-|-]L|-7-
CLO-5: |Explain the suitable analytical technique for analyzing various types of compounds 218075 G - | sl | L | - [ L -l - - - L - -
CLO-6: |Apply the concepts of physical chemistry to various processes in chemical engineering 2175|170 HIHIM|HIHIM|M|- ] -]-]-IM|H|-]|-
Duration (hour) 15 15 15 15 15
SLO-1_|Introduction to solutions, Raoult's law Introduction to Chemical equilibria |Introduction to Phase equilibria Introduction to Colloids Instrumental Methods of Analysis

S-1

Gibbs’ free energy and Chemical

Component, phase and degrees of

General properties of colloids: Tyndall

Accuracy, precision, common errors

SLO-2 |Vapour pressures of ideal soluligig potential freedom effect and Brownian movement (system/manual)
SLO-1 |Vapour pressures of non-ideal solutions Free energy of a spontaneous Conditions for equilibrium between Electrical properties of co{lo:ds: electrical Calibration curves
reaction phases double layer, Zeta potential
S-2 . . —— ) B Classification of instrumental methods -
SLO-2 ?ev;alt;;)gz thrtc;g:,;deallty of Type |, Type Il and Law of mass action Derivation of Gibbs’ phase rule Ellggfrrgk;foerz(;ig rgﬁ ZIZIeesct(; (f)-ccj)s{’n()vlgss::s spectroscopy, electrochemical and
P p chromatography
Completely miscible binary solutions: Vapor A ) .
i i I . g 3 " P Representation of one component ! Electro-magnetic (EM) spectrum, Interaction of
SLO-1 pressure- _Composmon and Boiling pomt Law of chemical equilibrium systems using phase diagrams Gels and emulsions EM radiation with matter
s3 Composition curves of Type | solutions
Vapor pressure-Composition and Boiling point- | Thermodynamic derivation of the Generaliies of optical methods (light source/
SLO-2 Composition curves of Type Il solutions Jaw of chemical equilibrium One component system - water system | Applications of colloids rsrzgg:lcg;zzg)rr)/ sample introduction / detector /
S | SLO-1 |Lab 1: Determine critical solution temperature |Lab 4: Estimate aspirin drug in Lab 7: Repeat class Lab 10: Determine the rate constant of  |Lab 13: Determine fatty acid methyl ester using
4-5 | SLO-2 |(CST) of phenol-water system tablets using pH meter Tl acid catalyzed hydrolysis of an ester gas chromatography
S6 | SLO-1 Vapor pressure-Composition and Boiling point- Problems on Gibbs’ free energy | One component system - CO2 system |Introduction to Photochemistry Principle, Instrumentation, Working, Applications,

Composition curves of Type Il solutions

and Limitations of analytical techniques
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, |Fractional distillation of binary liquid systems; S One component system - Sulphur . v
SLO-2 The Lever rule Problems on Gibbs’ free energy system Laws of photochemistry UV -Vis spectroscopy
SLO-1 |Distillation of immiscible liquids Significance of equilibrium constant ;—Z;iz 3?;2{; ;)rr;’ent SysloRlaRoLa Quantum yield Infra-red spectroscopy
S-7 o = : o
SLO-2 |Steam ditillation Equiibrugiaisiatgionana, | Three componegt systar: acelio-acic™ Photochemical reactions Atomic absorption spectroscopy
K chloroform-water system
SLO-1 |Partially miscible liquids 5elatlonshlp botween Ky, K. agd chr;f ;;ge[’ n(;nent SR tifisalts and Photochemical rate law Chromatographic techniques: General principle
X . 1 ¥ £ 'l
S-8 ” . . Temperature dependence of e
SLO-2 Critical sohtion temperature; Phenol-water Equilibrium constant - Van't Hoff Tﬁe Nerpst dIStI'Iqu'tlon asand Determination of quantum yields Column chromatography
system Equation distribution co-efficient
S SLO-1 Lab 2: Determine molecular weight by Rast Lab 5: Estimate sulphate by L Dgtem_wne - Lab 11: Determine the amount of .
of benzoic acid between benzene and 3 J Lab 14: Repeat class
9-10 | SLO-2 |method nephelometry batcr manganese in the given sample of ore
SLO-1 $olutlon§ of gasesin liquids : Factor§ Pres”sur_e dependence of C'onq/t/o.ns for the validity of the [T, ooy 1ATE s law Paper chromatography
S-11 influencing solubility of a gas, Henry’s law equilibrium constants distribution law
SLO-2 |Colligative Properties Problems on equilibrium constants ?gﬁ/ (;(;‘;ta;/on oF thessolli in cacfitie Problems on quantum yield Thin layer chromatography
SLO-1 Relative /oyver/ng of vapour pressure, Osmosis Problems on equilibrium constants Dissociation of the solute in one of the | Kinetics Iof hydrogen-chlorine reaction: Gas chromatography
S12 Zrlld o?mot'lc lfn;ssure — - solvents %ec?gn/srfnh . v .
§ levation in boiling point, Depression in ) . L A inetics of hydrogen-chlorine reaction: ' o
SLO-2 freezing point Le Chatelier’s Principle Applications of Nernst distribution law Derivation High Performance Liquid Chromatography
SLO-1 Detgrm!natlon of molecular weight from Effect of change in concentration, Problems on Nemst distribution law Kinetics .Of hydrogen-bromine reaction: Open-fendgd problems on choice and usage of
513 colligative propglﬁes = 4 temperatu_re, anq pressure M_echgnlsm r . analytical instruments '
SLO2 Effect of association/dissociation on colligative |Le CIjateI/ef_s' pqnc:ple and Problems on Nemst distribution Jaw K/ngtlc§ of hydrogen-bromine reaction: Open-gndgd problems on choice and usage of
properties physical equilibria Derivation analytical instruments
S SLO- Lab 3: Determine strength of the given acid Lab 6: Phase diagram of three ;a: 2‘8'537:158{;6%(&%;# T Lab 12: Determine the amount of reducing Lab 15+ Practical Model Examination
14-15| SLO-2 |mixture by conductometric titration component system D 9 sugar by DNS method ’
spectrophotometer
Learning 1.B. R. Puri, L. R. Sharma, Madan S. Pathania, Principles of Physical Chemistry, 47t ed., Vishal Publishing Co., 2015 |3. Douglas A. Skoog, F. James Holler, Timothy A. Nieman. Principles of Instrumental Analysis,
Resources | 2.Arun Bahl, B. S. Bahl, G. D. Tuli, Essentials of Physical Chemistry, S. Chand & Company Ltd., 2009. Thomson Learning Inc., 1998
Learning A nent
, Continuous Learning Assessment (50% weightage) ) _— o
Lol oo CLA— 1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Understand
Level 2 ﬁﬁg:zze 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 E::;‘::‘e 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %
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# CLA -4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr. A. Subramaniam, PESCO Beam Environmental Solutions Pvt. Ltd. 1. Dr. Lima Rose Miranda, Anna University email: limamiranda2007@gmail.com 1. Dr. M.P. Rajesh, SRMIST |3. Dr. S. Prabhakar, SRMIST
2. Mr. S. T. Kalaimani, CPCL, Chennai 2. Dr. T. R. Sundararaman, Rajalakshmi Engineering College, 2. Dr. K. Deepa, SRMIST
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Course Course Course L . L|T P|C
Code 18CHS251T Name BASIC CHEMICAL ENGINEERING Category S Engineering Sciences 310 03
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department ‘Chemical Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Describe the basic principles of process calculation 1 3 11213415 708 9|10 11]12]13 /14|15
CLR-2: |Explain the concepts of Stoichiometry equations and material balances. 5 =
CLR-3: |lllustrate the basics of Engineering thermodynamics and first law of thermodynamics ] " | EIE g [ =| § g = @
CLR-4: |Interpret the Second law of thermodynamics and concept of entropy and its applications in chemical process i | 3 2 é’ o s 2 s -
CLR-5: |Write the rate equation and reactor design for processes =2 2| E § " % g g 2|3 Sl 2| & £
CLR-6 : |Formulate the material and energy balance for processes and carry out thermodynamic and kinetic analysis. £/ %8| & X4 s 3|2 30 3 2 e €| 2| g
= o << = < (=) (=] te] (&) F) sl o S| 2
= E| o | 5| = || E S| |2 | @ o | o
S| gl 8 | 3 c| @ S| = S w B § 8| 9 = ' |
Course Learning Outcomes (CLO):  |At the end of this course, leamers will be able to: g g g §» 8 z E‘ 2 § § £ 2 E| T 212318 8
— | i i w| a aoa|l <<| =S| »n|lw|lu £ 0| a = o a a
CLO-1:  |Do unit conversions and stoichiometric calculations 11901 85 HIH| - -] -1-|-]-/"-1-1-1-1-1-1]-*
CLO-2: |Perform material balance for different process 218075 HIH| - |- -|-]1-1- " -|-|-1-1H|-1]-
CLO-3: |Calculate the heat and work requirement for processes 2 80|80 H|H| -] -|-|-|-|-1-]1-1-|1-1H
CLO-4: |Analyze the feasibility of processes 2175|170 H|H]| - N N N
CLO-5: |Write the basic rate equation and basic design of ideal gas 2 18075 HIH|-]-1- -l - -1 -1-1-|lH]|- -
CLO-6: |Do the material and energy balance and calculate the thermodynamics parameters and kinetic parameters. 2 18075 HIH|-|H|-|-|-]-1-]1-]1-|-1H|M]|-
Duration (hour) 9 9 9 9 9
SLO-1 |Units and dimensions Fundamentals of stoichiometry Chemical Engineering Thermodynamics  |Ideal Gas Processes gz:’gﬁzzrggmgy in reaction kinefics -
S-1 . ) limiting reactant, excess reactant, System, surrounding, boundary, Work, I;'quatlon for RIEcESs calgulatlons (fo‘r an Factors affecting reaction rate, Rate
SLO-2 |Unit conversions conversionlselectivityRViald B T ideal gas in any mechanically reversible equation
: V.Y 9, ! i closed system processes) q
SLO-1 |Problems solving on unit conversions Z?ft/;’vrt’s Soiving.of i g Intensive and Extensive properties Problems solving on ideal gas ggzacgzzrat/on ~Dependent term of a Rate
S22 - : -
SLO-2 |Problems solving on unit conversion ':g?:cm; salving of euhvarsiog and State and path functions Problems solving on ideal gas Zztceﬁg%nstant, order and molecularity of
SLO-1 molg, mole fraction (or percent) and mass Introduction fo Traterial balarca First Law of Thermodynamics-Mathematical| Statement of Sgcond Law of Classification of Reactions
s3 fraction (or pergent) ' ' statement Thermodynamics
SLO-2 Problems S olving on mole fraction and SteadyiSieeligunsieady state materis] Limitations of First Law of Thermodynamics |Heat engine Classification of Reactions
mass fraction balance
s4 SLO-1 |concentrations material balance - Drying Reversible process, Equilibrium Concept of Entropy Problems — To Calculate Activation Energy
SLO-2 |molarity, molality, normality and ppm Problems solving on drying Types of Equilibrium Mathematical statement of entropy Problems — To Calculate Activation Energy
i . ) , ; . Effect of Temperature dependency on
S5 SLO-1 |Density calculation Problems solving on drying Energy balance for closed system Problems solving on entropy reaction rate-Arrhenius equation
SLO-2 |Problems solving on density calculation | Problems solving on drying with recycle | Energy balance for closed system Problems solving on Effect of Temperature dependency on
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reaction rate-Arrhenius equation
S6 SLO-1 |concentrations material balance - extraction Reversible process, Equilibrium Concept of Entropy Problems — To Calculate Activation Energy
SLO-2 |molarity, molality, normality and ppm Problems solving on drying with recycle | Types of Equilibrium Mathematical statement of entropy Problems — To Calculate Activation Energy
Problems solving on molarity, molality and Entropy change of an ideal gas undergoing
SLO-1 normalit 9 Y Y Problems solving on extraction Derivation for constant volume processes |a mechanical reversible process in a Reactor design -basics
S7 Y closed system
Entropyiegnodiofin idoal gas undergoing Classification of ideal reactors for single
SLO-2 |Problems solving on molality Problems solving on extraction Derivation for constant pressure processes |a mechanical reversible process in a reactions g
closed system
SLO-1 |Problems solving on Normality material balance - Crystallization Enthalpy ZZ):/ZZ; solvinglegiertioRy change of an Ideal Batch reactor
S-8 Heat capacity: Derivation for heat capacity Probleni®ssiving on entrooy chands of an
SLO-2 |Problems solving on ppm Problems solving on crystallization at constant volume and constant pressure |. deal h /g d Py 9 Design of Ideal Batch Reactor
orocesses ideal gas in a closed system
SLO-1 predlctmg P-V-T properties of gases using |Problems solving on crystallization with  |Energy Balance for Steady state flow Problems solving on entropy change of Space-Time and Space -velocity
S9 ideal gas law ' , evaporator ‘ e processes system '
SLO-2 Problems solving on P-V-T properties of | Problems solving on crystallization with  |Energy Balance for Steady state flow Third Law of Thermodynamics Steady state mixed flow and plug flow
gases recycle stream processes reactor
Learnin 1. David M. Himmelblau, Basic Principles and Calculations in Chemical Engineering, 6 ed., Prentice-Hall| 3.  Smith, J.M., Van Ness, H.C., Abbott, M.M., Introduction to Chemical Engineering Thermodynamics, 6t
Resourges of India, 1998 ed.,, McGraw Hill International Edition, 2001
2. BhattB.l,Vora S.M., Stoichiometry, 3 ed., Tata McGraw-Hill Publishing Company, 1996 4. Octave Levenspiel, Chemical Reaction Engineering, 39ed.,John Wiley & Sons India,2011

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) — o
Lo o CLA—1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Romember 0% - 30% . 30% : 30% 3 30% .
Level 2 ﬁﬁg:zze 0% P 0% . 0% - 0% ! 40% .
Level 3 E::;L::‘e 20% L 30% - 30% : 30% . 30% .
Total 100% 100 % 100% 100% 100%

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper efc.,

Course Designers
Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1 Mr. A. Subramaniam, PESCO Beam Environmental Solutions Pvt. Ltd.

1. Dr. Lima Rose Miranda, Anna University email: limamiranda2007@gmail.com

1. Mr. K. Selvam, SRMIST

2. Mr. S. T. Kalaimani, CPCL, Chennai

2. Dr. T. R. Sundararaman, Rajalakshmi Engineering College,

2. Ms. S. Kiruthika, SRMIST
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Course Course Course L . P|C
Code 18CHS252T Name CHEMICAL ENGINEERING PRINCIPLES Category N Engineering Sciences 310 03
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department ‘Chemical Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR):  |The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Describe the various modes of heat transfer and evaluate the rate of steady state heat transfer il 2 | 3 1123456 8 910 | 1M [12]13 |14 15
CLR-2: |Explain and analyze the basic concepts of natural and forced convection as applied to various flows and geometry
CLR-3 - lllustrateprinciples of mass transfer, Diffusion phenomena of mass transfer operations, mass transfer coefficients and 5 =
" |calculate mass transfer rates ¢ 1 EIE 8 g = |3 g = 3
CLR-4: |Elucidate the principles of drying, different types of driers and calculate drying time for different drying periods i g| & B e § 5 s 2 sl o
CLR-5: |Clarify the concept of distillation and various types of distillation and extraction 2| &| E § 1] %‘ g & 2| a Sl | £ €
CLR-6: |Introduce the basic principles of heat and mass transfer processes, and its applications £/ 8| & = s 3|8 20 = gl g
=l al| =z 2 /ol o 89| & 2| 8| 5 =
£ A S| 52| 4|2l E 5522 «|a o
SIroale | 35| 5|2l S| & 8| a B E|B|lS| S|S0
Course Learning Outcomes (CLO):  |At the end of this course, leamers will be able to: 21 8| s = WS g _E g8 ; £ 252|288 3
- w w w o o < = n w w = (&] (a1 ] o o [a 1
CLO-1: |Calculate the rate of heat transfer, and analyze steady state heat conduction. 218075 HIH| - | -]-]-|-]1-1-1-]1-]1-IM/M -
CLO-2: |Apply the basic concepts and calculate the heat transfer coefficient 2 18075 HIH| -] -|-]-1-1-1-1-1- MM -
CLO-3: |Use mass transfer principles to solve simple diffusion problems 218070 HIH|-|-]- -l - -1 -]1-]1-IM|M
CLO-4 : |Calculate drying time for different types of dryer 218070 HIH|H| -] -]-|-]1-]1-1-1-]1-|IM/ M| -
CLO-5: |Differentiate the various types of distillation and the basics of extraction 2 18075 HIH| -] - - -l -l M] -
CLO-6: |Explain the basic principles of heat and mass transfer processes, and its applications 218075 HIHIM] -] -|-|-]-1-]1-]1-1l-I1MM|-
Duration (hour) 9 9 9 9 9
SLO-1 Introduction to various modes of heat Concept of heat transfer by‘ convection. Introduction to Mass Transfer aperations Introduction, Importance of drying in Introduction to Distillaion, principle
S-1 transfer Natural and forced convection processes
SLO-2 |Concept of rate of heat transfer, heat flux. |Newton’s law of cooling Diffusion, Types, Ficks I law of Diffusion. |principles of drying, wet Basis, dry basis  |Raoult’s law
Application of dimensional e state moloCgEEE A Free moisture, equilibrium moisture, bound
SLO-1 | Concept of resistance to heat transfer . ; at rest and in laminar flow: molecular e ’ relative volatility
analysis for natural convection e and unbound moisture
S-2 diffusion in gases.
SLO-2 |Fourier's law of heat conduction Significance of dimensionless numbers |Molecular diffusion in gases: steady state Mechanism of drvin Methods of distillation: With reflux and
used in natural convection diffusion of A through non-diffusing B ving without reflux condition
SLO-1 |Thermal conductivity R ”Cf’.'“"” of drenisiorigl 3 Problems solving using molecular diffusion |Constant and falling rate period Types of distillation
s3 analysis for forced convection
Steady state heat conduction through a Significance of dimensionless numbers ~ |Gas phase equimolar counter diffusion. Rate of drying curve, critical moisture . P
SLO-2 ; ) L , . Mechanism of batch distillation
plane wall used in forced convection Diffusion in Multicomponent gas mixtures |content
. Empirical correlations for natural Problems solving using equimolar counter | Calculation of drying time under constant - .
SLO-1 |Tutorial ; o h i . Rayleigh’s equation
convection diffusion drying conditions: constant rate period
S-4 . . . . . el Calculation of drying time under constant
SL0-2 Steady stqte heat conduction through a Problen'_ls solving using empirical Prob]ems solving on d/foSIon in drying conditions: falling rate period. Total |Mechanism of flash distillation
hollow cylinder correlations multicomponent gas mixtures drying time
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i . ) Problems solving using empirical Molecular diffusion in liquids: steady state |Problems solving using constant rate of Lo ) N
S5 SLO-1 |Problems solving on conduction correlations diffusion of A through non-diffusing B drying condtion Operating line equation for flash distillation
SLO-2 |Problems solving on conduction Emp mcgl conelations foglees Problems solving using molecular diffusion Prop foms squ ing using falling rate of Mechanism of steam distillation
convection drying condition
SLO-1 Steady s_tate heat conduction through a Problerr_:s solving using empirical Problems solving using molecular diffusion Proplems squlng using total drying rate of Mechanism of vacuum distillation
S6 composite plane wall correlations ‘ _ _ d:ymg_ gonq/tlon ' -
SLO-2 |Problems solving on composite plane wall I:g(r)rbelleal;lgnssolwng g ompiricel Liquid phase equimolal counter diffusion ((j?ll;wgzﬂcat/on Giidiors, solids handling in Mechanism of extractive distillation
SLO-1 |Problems solving on hollow cylinder lnd:wgya/ and overall heat transfer P(ob/gms solving on equimolar counter equmments for batch and continuous Mechanism of azeotrapic distillation
s7 ' : coefficient concept diffusion drying processes _ _
SL0-2 Problems solving on concentric hollow Fouling cosfficients Problems solving on equimolar counter Watking Brinciole of fray drier Comparison between extractive and
cylinder 9 diffusion 9 princip Y azeotropic distillation
SLO-1 Steaq’y stafe heat conduction through Problems solymg on individual heat E‘ffect' of temperature and pressure on Working prificiple of rotary drier Mechanism of Continuous distilation
coaxial cylinders transfer coefficient diffusivity
S8 Problems solving on coaxial cylinder Problems solving on individual heat Problems solving on effect of temperature
SLO-2 9 Y ving giomer p Working principle of spray drier General principles of extraction
transfer coefficient and pressure on diffusion
SLO-1 Probiems solving on coaxial cylilEen I:gg?fllig: tsolwng B2 ransfer Introduction to Mass transfer coefficients  |Working principle of fluidized bed drier Choice of a solvent
S9 Problems solving on coaxial cylinder Problems solving on overall heat transfer Concept of freeze dryin:
SLO-2 9 Y cosfficient 9 Types of mass transfer coefficients p ving Working principle of mixer-settler
; - | . - , s
_ 1. Warren L. McCabe, ‘Jullan C. Smith, Peter Harriott, Unit Operations of Chemical Engineering, 7t ed., 3 Binay K Dutta, Heat Transfer: Principles and Applications, PHI Publishers, Delhi, 2010
Learning McGraw Hill Education, 2014 , ) ,
" . 1 g | 4. Robert E. Treybal, Mass-Transfer Operations, 3 ed., McGraw Hill Education, 2012
Resources | 2. Christie John Geankoplis, Transport Processes and Separation Process Principles (Includes Unit ; . ] ; .
) i 5. Binay K. Dutta, Principles of Mass transfer and Separation Processes, Prentice- Hall of India, 2007
Operations), 4t ed., Pearson India, 2015
Learning Assessment
, Continuous Learning Assessment (50% weightage) ) _— o
Lo e CLA— 1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 0% 2 0% : 0% . 0% : 30% .
Understand
Level 2 Aply 0% : 0% 5 0% - 0% . 40% .
Analyze
Level 3 Eraluate 20% . 0% \ 0% . 30% . 30% .
reate
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper efc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1 Mr. A. Subramaniam, PESCO Beam Environmental Solutions Pvt. Ltd.

1. Dr. Lima Rose Miranda, Anna University email: limamiranda2007@gmail.com

1. Ms. E. Kavitha, SRMIST

2. Mr. S. T. Kalaimani, CPCL, Chennai

2. Dr. T. R. Sundararaman, Rajalakshmi Engineering College,

2. Ms. E. Poonguzhali, SRMIST
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Course Course Course L . L|{T|/P|C
Code 18CHS204T Name ENGINEERING THERMODYNAMICS Category S Engineering Sciences 31003
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department ‘Chemical Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Describe the basic concepts and laws of thermodynamics, as applied to various systems and processes 1 3 1123|4567 /8 91011121314 15
CLR-2: |lllustrate the PVT behavior and various equation of state. 2 z
CLR-3: |Explain the second law of thermodynamics and the concept of entropy H i ’g S @ o~ § g I °
CLR-4: |Demonstrate the thermodynamic properties and relations, and thermodynamic diagrams 2l z| e E’ é é = s 2 g
CLR-5: |Elucidate the applications of thermodynamics concepts. § § % Ele 8 2|8l ela El .| £ g
CLR-6: |Elucidate the concept of Energy balance and its applications 2l 8| = 2 (#= S % 2| £ IR
Els|Z] (2213|8838 z/%2%
51 2|8 8 5| s|2|s5|3|5|s 28/l 8|77
Course Learning Outcomes (CLO):  |At the end of this course, leamers will be able to: g e 5 88| T8/ 8|5|L2 3/ E| & =233 2
= | i 1] w| o | al<<|=|no|lw|lWw £ 0| a = o o o
CLO-1: |Comprehend the basic concepts and laws of thermodynamics as applied for different processes. 1190 85 H|-|L|IH|IH|H{M|-]|-|-|-1H|-]-]-
CLO-2: |Understand the volumetric behavior and calculate the properties using equation of state. 1190 85 HIM|IM  MI{HIH|M|- H|-|-|H]-|-]-
CLO-3: |Comprehend the second law of thermodynamics and the concept of entropy 1190 85 HIM|IM|  M{H|H|H|H L|L|H/M|M|L M
CLO-4 : |Derive the thermodynamic properties and relations and interpret the thermodynamic diagrams 21908 HiL|L|L|L|M|H|L L|L|L|MIM| LM
CLO-5: |Apply the thermodynamic principles to various flow processes and refrigeration. 21908 HiL| M| LM L|L|L L|L]|]LMIM|L M
CLO-6: |Apply the conservation of energy in various chemical engineering processes. 219085 HiL|L|L|LIMH|L|L|L|L M[M|L M
9 9 9 9 9

Duration (hour)

) L h ;s ) Fundamental Property relations for a
SLO-1 Basic conceptg of Engineering PVT behavior of pure substances: PT Introduction tq second law of homogeneous fluid of constant Duct flow of compressible fluids.
Thermodynamics. diagram thermodynamics g
51 composition in a closed system
ot ofsocai Fundamental Property relations for a
SLO-2 |Work, heat and energy. Internal energy | PV diagram J homogeneous fluid of constant Pipe flow
thermodynamics ol
composition in a closed system
. ) . Ideal gas, equations for process , :
SLO-1 Thermodypamlc properties and its calculations ( mechanically reversible Heat Engine, Heat pump Mag(weI‘Is {olg¥0Ms caBERTy Nozzles
classification. ; estimation.
S-2 process in closed system)
SLO-2 |Process and its characterization (s"”’e”?’a’ PIOGERS, Isigrln peoress, Carnot's theorem Maxwel! g reladeis agdproperty Throttling process
isochoric process estimation.
SLO-1 |Equilibrium ?:;)aal;%l/c process, and polytropic heat Camot's cycle II:;nthaIpy and entropy as functions of T and Turbines
S-3 -
SLO-2 |Reversible process Problems solving on PVT behavior Ideal-gas temperature scale gnthalp y and entropy as functions of T and Compression processes: Compressors
s4 SLO-1 |First law of thermodynamics Problems solving on PVT behavior Carnot's equation ?;ercga\l/energy and entropy as functions of Pumps
SLO-2 |Energy balance for closed systems Introduction to cubic equations of state:  |Concept of entropy Internal energy and entropy as functions of |Introduction to ejectors
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TandV.
Entropy changes of an ideal gas in a closed Two-phase systems: temperalure
SLO-1 |Problem solving on closed systems Vander Waals equation system dependence of the vapor pressure of Power cycles
liquids
>0 Entropy changes of an ideal gas in a closed e riigegley stems: femperature
SLO-2 |Problem solving on closed systems Redlich/Kwong equation oS teﬁ) Y 9 g dependence of the vapor pressure of Rankine cycle.
liquids
SLO-1 Constant volume processes and Constant Problems solving on equation of state Problems solving on Carnot’s equation Problems Sgndiciundamental Otto engine
S6 pressure processes. properties :
SLO-2 |Enthalpy, heat capacity Problems solving on equation of state Problems solving on entropy g;gsgzgso,wng S iisntal Diesel engine
s7 SLO-1 _|Problems solving on enthalpy Virial equations of state, Problems solving on entropy Thermodynamic diagrams. Principles of refrigeration
SLO-2 |Problems solving on heat capacity Application of the virial equations Mathematical statement of the second law |Joule Thomson expansion Heat Pump
SLO-1 Errz)irgsysgzlance for steadly-state o Problems solving using Virial equation Entropy balance for open systems Joule Thomson expansion - applications. | Carnot refrigerator
S8 i‘ner balance for steady-state flow Statement of the third law of
SLO-2 oy y Problems solving using Virial equation ] Liquefaction processes Vapor-compression cycle
processes thermodynamics.
SLO-1 |Problems solving for open system ;’heorem o cofieRRRRRRI-c; acentric |Probloms SO’V’f’g usingyffind igm.of Linde liquefaction process Absorption refrigeration
s9 factor Thermodynam!cs ' .
SLO-2 |Problems solving for open system Problems solving using acentric factor A S°"”f’9 kEing il faw ¥ Claude liquefaction process Absorption refrigeration
Thermodynamics
I&Zi?&?cges 1. Smith, JM., Van Ness, H.C., Abbott, M.M., Introduction to Chemical Engineering Thermodynamics, 7t ed., McGraw Hill 2. Rao .Y.V.C, Chemical Engineering Thermodynamics, University Press (I) Ltd., 1997
Learning A nent
, Continuous Learning Assessment (50% weightage) ) I o
Lo o CLA—1 (10%) CLA—2 (15%) CLA-3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 40% - 30% - 30% . 30% 3 30% -
Understand
Level 2 Apply 40% . 40% . 40% 3 40% - 40% -
Analyze
Level 3 Evaluate 20% i 30% \ 30% = 30% . 30% -
Create i L L [ L ¥ 1
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper efc.,

Course Designers

Experts from Industry Experts from Higher Technical Institutions

Internal Experts

1. Mr. A. Subramaniam, PESCO Beam Environmental Solutions Pvt. Ltd.

1. Dr. Lima Rose Miranda, Anna University email: limamiranda2007@gmail.com 1. Mr. V. Ganesh, SRMIST

2. Mr. S. T. Kalaimani, CPCL, Chennai 2. Dr. T. R. Sundararaman, Rajalakshmi Engineering College, 2. Dr. S. Sam David, SRMIST
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Course Course Course . L P|C
Code 18CSS201J Name ANALOG AND DIGITAL ELECTRONICS Category S Engineering Sciences 3101 2|4
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses

Course Offering Department [Computer Science and Engineering |Data Book / Codes/Standards Nil

Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)

CLR-1: |Identify the applications of analog electronics 1 (%2 B 112345678 9][10]1M]12/13|14 15

CLR-2: |ldentify the applications of digital logic families 'g SRS o = < ®

CLR-3: |Design the combinational and sequential logic circuits = | & B 2 b 2 s

CLR-4: |Implement the combinational and sequential logic circuits > | E § 2| S g 2 El o | £ g

CLR-5: |Analyze the design of counters and registers ;_E E g s § 2 |2 3 £z § g 3

CLR-6: |Utilize the concepts in real time scenarios Elel s IR i g 2| =228 S 2|22 |l
S || = | & 2|l 8| s5leg 5| 5|58 g 2| E|B|lS| |
el 8| & S8/ 3|s8 3| 5|58 2 2| E| S 212 9

[Course Learning Outcomes (CLO):  [At the end of this course, leamers will be able to: 2| B2 Sl elgleg 21 g8E3E 21818822 2

CLO-1: |Identify the analog and digital components in circuit design 1180]70 HIH| - | -] -|-]1-1-"-|-|l-"1]-1-1-1]1-

CLO-2: |Analyze the combinational and sequential logic circuits 2 185]|75 HIH| - | -] -1-1-]-/-1-1-1-1-1-1]1-*

CLO-3: |Apply gates and flip-flops in circuit design 2 75|70 Hl-|HIH|-]-|-1-1-1-1-1-1-*-

CLO-4: |Use simulation package and realize 2 185180 HIH|IHIH|H|-|-|- -|-|-1H]-|-1]-

CLO-5: |Apply HDL code and synthesize 28|75 H|-|H| H|H|-|-|-1-|-1-1-|-1-]-+-

CLO-6: |Build the circuits in bread board and demonstrate and FGPA 38070 -l -|H|H|-|H|-|-1H|-|H|-]-1]-1]-

Introduction to Analog electronics Logic Families Combinational Logic Circuits Sequential Logic circuits Registers & Counters
Duration (hour) 15 15 15 15 15

4 |Characteristics of BJT (CB, CE and CC . . 4 I e ) - . = Registers and Types of Registers- Serial In
o SLO-1 configurations) and DC biasing Transistor as a Switch Quine-McCluskey minimization technique |Sequential circuits, Latch and Flip-Flops | Serial Out. Serial In - Parallel out
SLO-2 |BJT Uses Characteristics of Digital ICs Combinational Circuits RS Flip-Flops, ge:lrtallel In - Serial Out, Parallel In - Parallel
SLO-1 gg;’ ;C;ﬁ”gi’acz il Z ses ;fo gartgfs DL RTL Multiplexer Gated Flip-Flops Universal Shift Register
S-2
SLO-2 |Differences between BJT and JFET DTL,TTL Demultiplexer Edge-triggered RS FLIP-FLOP Applications of Shift Registers
SLO-1 |Transistor Amplifier: CE amplifier ECL Decoder Edge-triggered D FLIP-FLOPs Synchronous Counters
S-3
SLO-2 |Transistor Amplifier: CC ,CB amplifier I Encoder Edge-triggered T FLIP-FLOPs Asynchronous Counters
S | SLO-1 |Lab 1: Design and Implement Half and Full |Lab 4: Design and implement transistor as |Lab 7: Design and implement code ; 2 . . Lab 13: Implement SISO, SIPO, PISO and
4-5 | SLO-2 |Wave Rectifiers using simulation a switch converters using logic gates simulation Lab 10 el tation of Filp-Flop PIPO shift registers using Flip- flops
Power Amplifiers: Different classes of Characteristics and uses of MOSFET (CS, | .. , .
s SLO-1 Amplifirs Ia) nd its operation-Class A Common drain and Common gate) ( Binary adder Edge-triggered JK FLIPFLOPs Changing the Counter Modulus
SLO-2 |Class B, AB and C MOSFET Logic Binary adder as subtractor JK Master-slave FLIP-FLOP Decade Counters
Operational Amplifiers: Ideal v/s practical Analysis of Synchronous Sequential
S-7 | SLO-1 Op-amp PMOS,NMOS Carry look ahead adder Circult, State Equation, State table Presettable counters
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SLO-2 |Performance Parameters CMOS Logic Decimal adder State Diagram Counter Design as a Synthesis problem
SLO-1 7\ppl/c‘anons: Peak dgtector, Qomparator, Propagation delay Magnitude Comparator Synthesis of sequential circuit using Flip- |Seven segment Display and A Digital
S8 Inverting, Non-Inverting Amplifiers Flops Clock.
SLO-2 |Problem solving session Problem solving session Problem solving session Problem solving session Problem solving session
S | SLO-1 | Lab 2: Design and implement Schmitt Lab 5: Design CMOS Inverter, measure |Lab 8: Design and implement using Lab 11: Design and implement using . .
9-10 | SLO-2 |trigger using Op-Amp (simulation) propagation delay for rising & falling edge |simulation the combinational circuits simulation; Synchronous sequential circuits Lab 14: HDL for Registers and Counters
SLO-1 Effect_ (.)f positive and Negative Feedback Tristate Logic Read Only Memory Asynchronous sequential circuit D/A Conversion
S11 mplifiers,
SLO-2 |Analysis of Practical Feedback Amplifiers | Tristate Logic Applications Arithmetic Logic Unit Transition Table Types of D/A Converters
SLO-1 |Oscillator Operation FPGA Basics Programmable Logic Arrays State table Problem
S-12 p
SLO-2 |Crystal Oscillator Introduction to HDL and logic simulation ~ |HDL Gate and Data Flow modeling Flow table AD Conversion
SLO-1 ?_verwew of UJT, Relaxation Oscillator,555 HDL'System prlmltlves, user d‘eﬂned HDL Behavioral modeling Aﬁalys:s of asynchronous sequential Types of A/D conversion
S13 imer primitives, Stimulus to the design circuits
SLO-2 | Problem solving session Problem solving session Problem solving session Problem solving session Problem solving session
s | Sto- Lfab 3: Design and implement using Lab 6: HDL Program to realize delay and |Lab 9: HDL program for combinational Lab 12: HDL program for Sequential Lab 15: Design and Implement an A/D
simulator a rectangular waveform . . . oS o
14-15| sL0-2 ; ; stimulus in simple circuit circuits circuits Converter.
generator (Op-Amp relaxation oscillator)
1. Robert L. Boylestad& Louis Nashelsky, Electronic Devices & Circuit Theory, 11th ed., Pearson, 2013 4.Douglas A, G.K. Kharate, Digital Electronics, Oxford university Press,2012
Learning 2. Anil K Maini, Varsha Agarwal: Electronic Devices and Circuits, Wiley, 2012 5.M. Morris R. Mano, Michael D. Ciletti, Digital Design: With an Introduction to the Verilog HDL, VHDL, and
Resources | 3. Paul Tuinenga, SPICE: A Guide to Circuit Simulation and Analysis Using PSpice, 3rd ed., Prentice-Hall, SystemVerilog, 6" ed., Pearson, 2018
1995, 6. A.P. Malvino, Electronic Principles,7th Edition, Tata Mcgraw Hill Publications, 2013
Learning Assessment
, Continuous Learning Assessment (50% weightage) ) —_— o
Lovaoms CLA—1(10%) CLA -2 (15%) CLA- 3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 20% 20% 15% 1% 15% 15% 15% 15% 15% 15%
Understand
Level 2 ﬁﬁz:gze 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 E::;‘::‘e 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper efc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr. Devi Jayaraman , Virtusa, devij@virtusa.com

1. Dr. J. Dhalia Sweetlin, Anna University, jdsweetlin@mitindia.edu

1. Dr. Annapurani Panaiyappan.K, SRMIST

2. Dr. Viswanadhan, Teken BIM Technologies, viswanathan_alladi@yahoo.com

2. Dr. B. Latha, Sairam Engineering College, hod.cse@sairam. edu.in

2. Dr. D. Anitha, SRMIST 3. Ms. Kayalvizhi J, SRMIST
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Course Course Course P .
Code 18CSS202J Name COMPUTER COMMUNICATIONS Category S Engineering Sciences 2101 213
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department | Computer Science and Engineering |Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Understand the basic services and concepts related to Internetwork 1 3 31415 7,18 9110|1112 |13]14 /15
CLR-2: |Understand the layered network architecture = =
CLR-3: |Acquire knowledge in IP addressing g SIS o = s o ™ ©
CLR-4 : |Exploring the services and techniques in physical layer i g| & B e § @ = 2 s o
CLR-5: |Understand the functions of Data Link layer 2| g| E 3| e sl g gl el a Sl _| £ €
CLR-6: |Implement and analyze the different Routing Protocols £/ 8| & 25|35/ 22|52 S|« g
| & | Z 2 £/ o|a| 8|9 8§ 3| 8| 5| 2
5 3|3 HERE IR S| || 2
S 2| 2 S| El 2| 8| | | € S| S| S| €| «~| | @
. . J s| 8| 8 El2 5 2| s|B| 2|8 2|E|B| 3L !
Course Learning Outcomes (CLO): | At the end of this course, learers will be able to: 2l g| ¢ 2 8|3/ 8|8| 2|2 2|5z 2133 8
o I I O I V0 w| aoa ol <= »n|w| W £S|lo|la| J|lao|a|a
CLO-1:  |Apply the knowledge of communication 218070 H| - | -1-1-1-1-1-1-1-1-1-"1-1-1-+
CLO-2: |Identify and design the network topologies 3 185|75 H|-|H| -] -1-1-]-1-1-1-1-1M]-]-
CLO-3: |Design the network using addressing schemes 3175|170 HIH| -] -]- -l - -]l -]l -1-IM]- M
CLO-4: |Identify and correct the errors in transmission 118580 H|H N
CLO-5: |ldentify the guided and unguided transmission media 1185175 H|-|-1TH]|- - e e
CLO-6: |Design and implement the various Routing Protocols 318070 HIH|H|H|IH|-|-]|-]1-]-]1-]-IM]- M
Duration (hour) 12 12 12 12 12
SLO-1 E;Zgggg:f Computer NetworkeghiGatork IPv4 Addressing, Address space Line coding: Unipolar scheme Framing, Flow Control Mechanisms Forward Techniques, Forwarding Process
S-1 v ; : : .
SL0-2 Data Trgnsmlss:on Modes, Network Dotted Qec:mal Notation. Classful Polar schemes, Bipolar schemes Sendgr s:dg Stop and Wait _Protocol, Routing Table
topologies Addressing Receiver side Stop and Wait Protocol
SLO-1 |Circuit Switching and Packet Switching | Subnet Mask ﬁe”;%“de shift keying, Frequency shift | gopack N ARQ, Selective Reject ARQ ggjgfé“a’" Routing and nterdomain
S-2 7 : :
SLO-2 |Protocols and standards Subnetting gess shit key g, Ruise, Coge e, CRC, Checksum Static Routing and Dynamic Routing
Delta Modulation
S | SLO-1 . . Lab 4: Router Configuration (Creating - ! _ ) Lab 13: Examining Network Address
34 | SL02 Lab 1: IP Addressing Passwords, Configuring Inferfaces) Lab 7: RIP v1 Lab 10: EIGRP Authentication and Timers Translation (NAT)
Layers in the OSI model, Functions of ; . . . .
S5 SLO-1 Physical layer, data link layer Special Addresses Multiplexing: FDM Types of Errors Distance Vector Routing, Problem Solving
SLO-2 |Functions of Network layer, Transport layer| Special Addresses Multiplexing: FDM Types of Errors Link state Routing
SLO-1 Functlong of_Sess:on, Presentation layer Classless Addressing TDM Forward Error correction Problem solving
S6 and Application layer
SLO-2 |TCP/IP protocol suite , Link layer protocols | Problem Solving WDM CSMA, CSMA/CD Path vector Routing
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S | Stod Lab 2: Subnetting (VLSM) Lab 5: Basic Switch Configuration: Vlan ~ |Lab 8: RIP v2 Lab 11: Single-Area OSPF Link Costs and Lab 14: BGP Configuration
7-8 | SLO-2 Interface
SLO-1 |Network layer protocols Private Address, NAT, Supernetting Gy e Med/a: [Ldsce P e Hamming Distance RIP v1,RIP v2
S9 Fiber optic cable
SLO-2 |Transport layer protocols Hub, Repeaters, Switch Unguided media: Radio waves Correction Vs Detection OSPF
SLO-1 |Serial and Parallel Transmissions Bridge Microwaves HDLC EIGRP
S-10
SLO-2 |Addressing Structure of Router Infrared PPP BGP
S | SLO-1 |Lab 3: LAN Configuration using straight Lab 6: Static and Default Routin Lab 9: EIGRP Configuration, Bandwidth, ~ |Lab 12: Multi-Area OSPF with Stub Areas |Lab 15: Configuring Static and Default
11-12| SLO-2 |through and cross over cables ) 9 and Adjacencies and Authentication Routes
Learning 1. Behrouz A. Forouzan, “Data Communications and Networking” 5th ed., 2010 3. William Stallings, Data and Computer Communications,9t ed., 2010
Resources | 2. Bhushan Trived," Data Communication and Networks" 2016 4. Todd Lammle, CCNA Study Guide, 7t ed. 2011

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) — o
Lol oo CLA—1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁg‘;g:ﬁ; 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Level 2 ﬁﬁg:zze 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 Eraluate 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper efc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr. Viswanadhan, Teken BIM Technologies, viswanathan_alladi@yahoo.com

1. Dr. J. Dhalia Sweetlin, Anna University, jdsweetlin@mitindia.edu

1. Mrs. T. Manoranjtham , SRMIST

2. Dr. Devi Jayaraman , Virtusa, devij@virtusa.com

2. Dr. B. Latha, Sairam Engineering College, hod.cse@sairam. edu.in

2. Mr. J. Godwin Ponsam, SRMIST

Dr. J.S. Femilda Josephin, SRMIST
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Course Course Course o L P|C
Code 18ECS201T Name CONTROL SYSTEMS Category S Engineering Sciences 310013
Pre-requisite Nil Co-requisite 18ECC104T Progressive Nil
Courses Courses Courses
Course Offering Department ‘Electronics and Communication Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Learn about mathematical modeling techniques of mechanical and electrical systems 2 | 3 1123|4567 ]8]910/11/12] 13 14 |15
CLR-2: |Impart knowledge about the transient and steady state error and analysis s =
CLR-3: |Identify and analyze stability of a system in time domain using root locus technique 'g g = g = I3 g ~ © 3
CLR-4: |Know about different frequency domain analytical techniques = & E B g 5:8 . s 2 = s g -
CLR-5: |Acquire the knowledge of a controller for specific applications =| 8| E § o & < g 2| & g .| & é’ 2 58 |8&
CLR-6: |Impart knowledge on controller tuning methods £/ %8| 8 25| 2| 8|2 5|2 £ s =58 S28
== = S| ams (2| 2 J| 2 2e 2 alcglsgZe
518 815 5|8 5| 25| 4|22 %5852 9878
Course Learning Outcomes (CLO):  |At the end of this course, learners will be able to: 218l ¢e 5 8 g/ 8|82 £|2E 22383538
— wo| o wl a ol <| =] | wulb]lc ola|lilag a=|aon
CLO-1: |Determine Transfer function of a system by mathematical modeling, block diagram reduction and signal flow graphs 1,2 180 | 80 Hi{H -] -|-]1-1-]1-1--]-1-]H - -
CLO-2: |Identify the standard test inputs, time domain specifications and calculate steady state error 1,285 80 HIH| -| - S R H - -
CLO-3: |Plot a root locus curve and analyze the system stability using Routh array 23190 85 H|H - |- -l - - -| H - -
CLO-4: |Analyze the frequency domain specifications from bode and polar plots 23190 | 85 HIH -|-]1-|-1-1-1-/1-1-]1-]1H - -
CLO-5: |Design a closed loop control system for specific application 1,23 80 | 80 H{H| -]-]-]-+- - - -| H - -
CLO-6: |ldentification of controller parameters and tuning 1,2,3| 85 | 85 HIH -|-1-1-1-1-1-1-1l-]-]1H - -
Duration (hour) 9 9 9 9 9

SLO-1 |Open and closed loop control system Standard test signals and their expression |Poles and zeros of a system Frequency domain analysis Controllers-Significance and Need
S-1
SLO-2 |Feedback and Feed forward control systems Type number and order of a system Pole zero plot and concept of s plane  |Frequency domain specifications Stability of closed loop systems
SLO-1 tTransfer function of a system and basis of Laplace |Transfer funct/onl of First order system for  |Proper, Strictly Proper and Improper Frequgnpy domain plots, minimum and SISO and MIMO control systems
S2 ransforms Step and ramp signal ' systems non minimum phase s‘ystems
SLO-2 |Need for mathematical modeling Transigl-iiyige of F'lrst orugr SESferT Characteristic equation Corolatih betwgen i Types of controllers-ON-OFF,P,/,D
Impulse and parabolic signal frequency domain
SLO-1" |Representation of mechanical translational General transfer function of second order Conqept of stability from pole zero Bode p/ot approach and stability Composite Controller-PLPD and PID
o . ; system location analysis
S-3 systems using differential equation and - . - . .
SLO- |determination of transfer function /dentl_ﬂcatlpn of damp/ng factor and Nee_d for Stablllfy analysis and Rules for sketching bode plot Controller parameters and tuning
classification based on it available techniques methods
SLO-1 Step response of critically damped second |Necessary and sufficient Condition for
S4 Representation of mechanical rotational systems |order system stability Bode plot of tyical systems Design Specification, controller
SLO-2 and determination of transfer function Step response of under damped second Significance of Routh Hurwitz p ypical sy: configurations- ON-OFF controller
order system Technique
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SLO-1

Conversions of Mechanical system to Electrical

Step response of over damped second

Computation of Routh array

system order system ) Design Specification, controller
S-5 Bode plot of typical systems ) ’
SLO-2 |f-V and f-I electrical analogies ?;z'?e:?p onsecliiadtPRaRec el ) Routh array of stable systems configurations-PID controller
Time domain specifications and their .
SLO-1 , Routh array of Unstable systems Polar plot and significance 1
S-6 Block diagram reduction rules and methodology  |Significance ¥ ¥ c 3 Zi?é,grn of speed control system for DC
SLO-2 Numerical solution Routh array of Unstable systems Nyquist stability criterion
SLO-1 Transient and steady state error analysis  |Root locus technique Design of control system for Twin Rotor

Evaluation of transfer function using block diagram

Sketching of polar plot on polar graphs

Multi input Multi output System(TRMS)

SLO-2 |reduction Static and dynamic Error coefficients Rules for sketching root locus with one degree of freedom
SLO-1 | : ; ;
S8 ?/gnql flow graphs and evaluation of transfer Static error constants and evaluation of Root locus plot of typical systems Polar plot of typical systems Case study 1
SLO2 unction steady state error
SLO-1 Dynamic error constants and evaluation of
S9 Block diagram to signal flow conversion Root locus plot of typical systems Polar plot of typical systems Case study 2
SLO2 steady state error
Learning 1. Nagrath.J and Gopal.M,, “Control System Engineering”, 5t Edition, New Age, 2007 3. Gopal.M, “Control System Principles and Design”, 2nd Edition, TMH, 2002
Resources 2. Benjamin C Kuo, “Automatic Control System”, 9t edition, John Wiley & Sons, 2010 4. Sivanandam and Deepa, “Control system Engineering using MATLAB”, 21 edition, Vikas publishers, 2007
Learning A nent
, Continuous Learning Assessment (50% weightage) ) — o
Lol o CLA—1 (10%) CLA—2 (15%) CLA-3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 0% i 0% . 0% : 0% : 30% .
Understand
Level 2 Apply 40% ! 40% . 40% - 40% d 40% .
Analyze
Level 3 Evaluate 20% . 0% - 0% . 30% . 30% .
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper efc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@gmail.com |1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu

Dr. T. Deepa, SRMIST

2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jci.com

2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in

Mrs. R. Bakhya Lakshmi, SRMIST
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Course Course Course o L|T|P|C

Code 18MES201T Name ENGINEERING MECHANICS Category S Engineering Sciences 311104

Pre-requisite Nil Co-requisite Nil Progressive Nil

Courses Courses Courses

Course Offering Department [Mechanical Engineering |Data Book / Codes/Standards Nil

Course Learning Rationale (CLR):  |The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)

CLR-1: |Construct mathematical models, formulate and solve static equilibrium problems in engineering and its applications 1 192, |8 112 (3] 4|56 78 9 |10[11]12/13]14 15

CLR-2: |Utilize theory of dry friction in Mechanical Engineering applications ElE S g = ™ °

CLR-3: |Utilize the concept of centroid and moment of inertia in engineering problems and its applications g | g B 2 o 2 s -

CLR-4: |Solve problems on kinematics and kinetics of particles o| 2| E | 2 %‘ g g 2 Sl .| &£ £

CLR-5: |Solve problems on kinematics and kinetics of rigid bodies £l 2|8 1558 |3|322 -

CLR-6: |Apply static and dynamic equilibrium of particles and rigid bodies [5_ |3 € E S ‘f, g F| =[8%8 S €2 = -
S| 8| B | 5| sleg S| &l65 o 3| 2| 8| S| TS|
gl 8| g S22 3| 8sg S 2| &|lalolala

|Course Learning Outcomes (CLO): |At the end of this course, leamers will be able to: ° TaRE S &8s 2 8l5434& 28/ 8|l&|ls512 2 2

CLO-1: |Solve statically determinate equilibrium problems in the field of Engineering 2 80|75 HIHIM MM | L|L|L L|L|L|L]L|L]L

CLO-2: |Solve problems related to dry friction and analyze machines that are functioning based on the theory of friction 2 85|75 HIHIM MM | L |L|L L|L|L|L]L|L]L

CLO-3: |Determine centroid and moment of inertia for composite objects 2 85|75 HIHIM{ MM | L |L|L L|L|L|L]L|L]L

CLO-4: |Analyze kinematics of particles with rectilinear, curvilinear motions, solve dynamic equilibrium problems in particles J 2 |80|75 HIHIM|M M| L|L|L L]L|L|L]L|L]L

CLO-5: |Analyze kinematics of rigid bodlies with translation, rotation, general plane motion, solve dynamic equilibrium in rigid bodies | 2 | 80 | 75 HIHIM MM L |L|L L|L]L|L]L]L]L

CLO-6: |Solve static and dynamic equilibrium of particle and rigid body problems 27570 HIHIMIMIM|L|L|L] L L]L]L]L]L L

Duration (hour) 12 12 12 12 12

SLO-1 Introduction to Mechanics, classification of |Friction and its types, Laws of Friction, Centre of Gravity and Centroids of lines, Rectilinear motion, with non-uniform Kinematics of rigid bodies: Translation and
mechanics coefficient of friction areas velocity and acceleration motion rotation of rigid bodies,

S-1 o .. i . ! ;! . Fixed axis rotation - determination of

SLO-2 Fundamgntal concepts and principles of A(lg(e of Friction, Angle of repose, limiting Centre of Gravity and Centroids of volumes Unlfprm velocity and uniform acceleration angular displacement, velocity and
engineering mechanics friction motion acceleration
Concurrent forces in a plane, Coplanar Equilﬁ)ribm of a block resting on a rough | Determination of centroid of line by Curvilinear motion, Normal, tangential, .
SLO-1 i : 3 A General plane motion
forces inclined plane integration radlial
S2 Vector approach on addition, subtraction of Range of fjrco requir el
SLO-2 forces PP ’ equilibrium of block on rough inclined Determination of area by integration transverse components of acceleration  |Relative motion method
plane
SLO-1 |Resolution of forces Example problems on dry friction Centroid of composite lines Projectile motion, terminology Veloqty analysts of rigid bodies using
s3 ' i _ : relat/\{e veloc:t}{ methpd . '
SLO2 Resultant of several concurrent forces in Applications of friction in wedges Centroid of composite areas Der!vat!on of equation of trajectory of a Veloqty analys:s of rigid bodies using
plane (vector approach) projectile relative velocity method
SLO-1 |Tutorial on resultant of several concurrent . - Tutorial on centroid of composite line and : W . Tutorials on velocity analysis of general

S4 Tutorial on dry and wedge friction Tutorial on Projectile motion . . . .

SLO-2 |forces area plane motion using relative velocity method

SLO-1 Equ:llbr{um of Particle, ' f:ree body diagram, Application of fiiction in Ladder Determmatlon of centroid of volume by Relative motion Acce]eratlon analys:s of rigid bodies using
Forces in planes, Lami’s theorem integration relative acceleration method

SLO-2 Problems on equilibrium of particle in Example problems Peterm/patlon of centroid of volume by constrained motion Accgleratlon analys:s of rigid bodies using
planes integration relative acceleration method

S-6 | SLO-1 |Forces in space: resultant of concurrent | Application of friction in flat and V-belts,  |Determination of centroid of composite Newton's second law of motion, Instantaneous center of rotation in plane
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forces in space Ratio of belt tensions volume D’Alembert’s principle motion
SLO-2 Problems on equilibrium of particle in Appl/catlgn of friction in V-belts, Ratio of Theorems of Pappus & Guldinus Problems using Newton's second faw examples
space belt tensions
SLO-1 Statics 'of (lg{d body, Principle of Application of friction in screw jack Det'ermlnat'lon of moment of inertia of area Principle of work and energy Velocity analysis of rigid bodies using
S.7 transmissibility by integration Instantaneous center method
SLO2 Moment of a force, Varignon's Theorem | Terminology in screws, self-locking of Determination of moment of inertia of area |conservative forces, law of conservation of |Velocity analysis of rigid bodies using
and its applications screw jack by integration energy Instantaneous center method
SLO-1 |Tutorials on Moment of force and couple . - Tutorial on area moment of Inertia of . I Tutorial on Velocity analysis of rigid bodies
S-8 Tutorial on Screw and belt friction . ] Tutorial on principle of work energy . ;
SLO-2 |system composite section using Instantaneous center of rotation
SLO-1 If?educt/on of s;;stem of forces into single Eﬁi’t’ Mechanical advgglat o7 screl Radius of gyration Principle of impulse and momentum kinetics of rigid bodies, Angular momentum
s9 Igr((;e atr]d co;lp etsysteg i ac
, |Reduction of system of forces into single ] g ; . ! s ,
SLO-2 force and couple system efficiency of a screw jack Parallel and perpendicular axis theorems  |problems on Impulsive motion Newton’s second law

SLO-1 |Resultant of non-concurrent forces in plane | Problems on simple screw jack

Derivation of Mass moment of inertia of .
Problems on impulse

Problems using Newton’s second law

S-10 plate, prism
SLO-2 |Types of supports and reactions Problems on simple screw jack ?}3%6;;0” Of Mass aimpnt of Borigy Problems on momentum principle Problems using Newton’s second law
SLO-1 quutI/br(um of rigid bodies in two Problems on differential screw jack Derivation of Mass moment of inertia of Impact of elastic bodies, direct central KII")el‘.ICIS of rigid bodies using work energy
s41 brensios A L —ye prinsgle
SLO2 Egu:llbr{um of rigid bodies in two Problems on differential screw jack Derivation of Mass moment of inertia o obligue central impact of elastic bodies KI{)et'ICS of rigid bodies using work energy
dimensions sphere principle
512 SLO-1 Tutorial on Equilibrium of a two-force body Tutorlal on simple and differential screw Tu'tor/a{ on determmgtlon of mass moment Tutqnal on oblique central impact of elastic thor_lal on rigid bodies using work- energy
SLO-2 jack of inertia of composite bodies bodies principle
1. Ferdinand.P. Beer. E, Russell Johnston Jr., David Mazurek, Philip J Cornwell, Vector Mechanics for 3. Russel C Hibler, Engineering Mechanics: Statics, Dynamics, Pearson, 14t ed., 2015
Learning Engineers: Statics and Dynamics, McGraw - Hill, 10t ed., 2013 4. Shames.l.H, Krishna MohanaRao.G, Engineering Mechanics (Statics and Dynamics), Dorling Kindersley
Resources | 2. Meriam J.L and Kraige L.G., Engineering Mechanics, Volume | - statics, Volume Il - dynamics, John (Indlia) Pvt. Ltd. (Pearson Education), 2006
Wiley & Sons, 7 ed., 2012 5. Timoshenko, Young, Engineering Mechanics, Tata Mc-Graw Hill, 5t ed., 2013
Learning Assessment
, Continuous Learning Assessment (50% weightage) ) - o
Lo o CLA—1 (10%) CLA-2 (15%) CLA-3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Remember o ) - g b P o ) o )
Level 1 Understand 40 % 30% 30 % 30 % 30%
Level 2 Aply 0% . 0% \ 0% ; 0% . 40% .
Analyze i
Level 3 Evaluate 20% . 30% : 0% . 30% . 30% :
Create ‘
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr. R. Kalimuthu, ISRO, Mahendragiri, r_kalimuthu@vssc.gov.in, rkpearls@yahoo.com

1.Dr. Shankar Krishnapillai, lIT Madras, skris@jitm.ac.in

1. Dr P. Nandakumar, SRMIST

2. Dr. A. Velayutham, DRDO, Avadi, velayudham.a@cvrde.drdo.in

2.Dr. K. Jayabal, IlITDM, Kancheepuram, jayabal@jiitdm.ac.in

2. Dr. S. H. Venkatasubramanian, SRMIST
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Course 18MHs201T | Gourse THERMODYNAMICS AND HEAT TRANSFER Course S Engineering Sciences LIT]PIC
Code Name Category 31001 3
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department [Mechatronics Engineering |Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Utilize the thermodynamic processes with the help of P-V and T-S diagram 2, 3 3.2 34|65 718 91101112 ]13 /14|15
CLR-2: |Utilize second law of thermodynamics and the performance of Heat pump, engine and refrigeration system 5 =
CLR-3: |Utilize the properties of air and the working principle of different air conditioning and refrigeration system g S| g = s i = °
CLR-4: |Solve the basic calculations involving conduction and convection in Mechatronics system e%, g| & B 2 § @ s 2 e o
CLR-5: |Identify applications of heat transfer in mechatronics systems, study heat requirements of gas turbines and IC engines. 2| 8| E § 2 é‘ g g 2 17 Sl _| £ <
CLR-6: |Utilize fundamentals of thermodynamics and its application in Mechatronics system El 8| & k- sl 3|2 20 £ 2 c| S| g
|l x| < el £l a| a 3| © S ) 8| 5| =
5| 8| 8 AR AT IR S S 22 <o
2 [ ol lWs 2 o S 2| 5 S S| E| 8| S . . .
Course Learning Outcomes (CLO):  |At the end of this course, leamers will be able to: 218l e | 8 g _E 2 § E ;‘% 2l S 2189 9
— w w w o o << = n w w = (&) o o o o o
CLO-1: |Identify and describe the energy exchange processes in engineering systems. 2 75|70 HIHIM M| L|L|L|L L|L|L|HIM MM
CLO-2: |Understand the second law of thermodynamics and its application to a wide range of systems 275|170 HIHIM M| L|L|L|L LILIL|HIMIMIM
CLO-3: |Extrapolate the psychrometric properties and performance of refrigeration and air conditioning systems 2175|170 HIHIM M| L | L|L|L L|L]LIHIM M M
CLO-4: |Extrapolate the different modes of heat transfer like conduction, convection and radiation. 2175|170 HI HIM{H M|M|L|L L|L|L|IH M| M M
CLO-5: |Analyze the heat transfer in refrigeration and air-conditioning systems, internal combustion engine and heat exchangers. 3 75|70 HIHIM|HIM|M{M|L L|L|L|HIM MM
CLO-6: |Understand the basic laws of thermodynamics and its applications in different engineering systems 3175|170 HIH|IH M| L|L|L|]L]L|L]J]L|HIMI M M
Duration (hour) 12 12 12 12 12
SLO-1 |Introduction to thermodynamics Second law of thermodynamics Introduction to psychrometric properties Introduction to heat transfer :;rg;gggggzgto IC engine and engine
S-1 ; : - : P
: - . Kelvin Planck statement, Clausius n S, Modes of heat transfer: Conduction, Working principle of two and four stroke of
SLO-2 |Statistical and classical approach. statement Dry air, moist air, dry bulb temperature. P setion. and radiation Sl and Cl engine
SLO-1 Thermodynamic system, properties, Reversible and irreversible processes e T eratyre, dew p o Fourier law of conduction Modes of Heat transfer in IC engine
s processes and‘cycleg.l ‘ : temperature, specific humidity . F
SLO-2 Thermody namic equmbnum Mechan/cal, Second law aspects of heat engine Calculations of vapor mixtures Gener"’.'/ pedt coqductlon giaton in Heat transfer and Engine energy balance
chemical and thermal equilibrium. Cartesian co-ordinates.
SLO-1 Quasi-stafic process, Work and heat Performance of heat engine Introduction to Psychrometric chart Heat stO(ed o thg element, heat ) Problems on heat transfer in IC engine
s3 transfer Conduction with mfernal ﬁeat ggneratlon - :
SLO-2 |Problems on Work and heat transfer Second law aspects of refrigerator Psychrometric processes. Rlang wa/l atdigylinder with uniform heat Pnnf:/p le of Heat fiux measurement in IC
generation engine
) . . . Introduction to turbine, Classifications of
sa SLO-1 |zeroth law of thermodynamics CoP of refrigerator Sensible heating process Heat Conduction through plane wall turbines
SLO-2 |First law of thermodynamics. Second law aspects of heat pump Sensible cooling process Heat Conduction through composite wall ;\ng;sé demerits and ifs applications of gas
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_, |First law of thermodynamics applied to T i , . Evaluation of Thermodynamics model in
S5 SLO-1 closed systems CoP of heat pump Humidification and dehumidification Heat Conduction through hollow Cylinder pneumatic cylinder
. Problems on combination of heat engine, h S Heat Conduction through composite Analysis of heat transfer between the air
SLO-2 |/sobaric process y Cooling and dehumidification N .
heat pump and refrigerator cylinder and the cylinder wall
SLO-1 |Isochoric process Clausius inequality Adiabatic mixing Heat Conduction through hollow Sphere Con_d uction heat t_ransf or in Electronics
56 equipment heat sink
SLO-2 |Isothermal process concept of entropy Solving problems by using psychrometric  |Heat Conduction through composite Con_vectlon heat transfer in electronics
. chart | Sphere equipment heat sink
SLO-1 |Isentropic process Entropy changes in different Solving problems on sensible heating Intiaduction aborflcorvestion Introduction to heat exchanger and its
s7 thermodynamics processes process ; ‘ _‘ : types
SLO-2 |Polytropic process Entropy changes in isobaric process groolzg]sgs PSR SR e g::‘fgggrrl)st/cs pargRErElifee Heat transfer analysis in heat exchangers
First law of thermodynamics applied to . ) Solving problems on adiabatic mixing Empirical correlations for free convection  |Analysis of heat transfer in refrigeration
SLO-1 Entropy changes in Isochoric process ] ; . ;
S8 open systems . ; Elements of refrigeration systems. with hgr/zontal pIafe . . . -
SLO-2 Steqdy flow energy equation for boiler, Entropy changes in Isothermal process | Coeffcient of performance Er_nplncgl correlathns for free convection |Analysis of heat transfer in Air conditioning
turbine and heat exchanger with horizontal Cylinder system
SLO-1 |Steady flow energy equation for turbine. I;roblems on Entmpy changes in different Air-condtioning systems Forced convection with laminar flow over a |Heat transfer problems on refrigeration
5.9 thermodynamics processes i flat plate i system . .
SLO-2 |Limitations of first law of thermodynamics Problgms on Entropy changes in Open and closed system. Forced convection with Turbulent flow over |Heat transfer problems on Air conditioning
combined processes a flat plate system
SLO-1 |Introduction to thermodynamics Second law of thermodynamics Introduction to psychrometric properties  |Introduction to heat transfer gg;?ggggﬁ?sto IC engine and engine
$-10 o . Kelvin Planck statement, Clausius s e, Modes of heat transfer: Conduction, Working principle of two and four stroke of
SLO-2 |Statistical and classical approach. Dry air, moist air, dry bulb temperature. ; = ;
statement convection and radiation. Sl and Cl engine
SLO-1 Thermody narglc sylstem, propelies Reversible and irreversible processes ;/Vet L ferp erat;flrehdeq;gomt Fourier law of conduction Modes of Heat transfer in IC engine
S11 processes and cycles. : : ‘emperature, specific humidity. . - : o
SLO-2 Therrr_lody namic equmbnum. Mechan/cal, Second law aspects of heat engine Calculations of vapor mixtures il 4 coqductlon equatiogl Heat transfer and Engine energy balance
chemical and thermal equilibrium. Cartesian co-ordinates.
SLO-1 Quas;—stat/c process, Work andigeat Performance of heat engine Introduction to Psychrometric chart A st0(ed 0, t:e elemflei;t, hegl : Problems on heat transfer in IC engine
512 transfer Conduction wit mferna ‘eat ggneratlon - ‘
SLO-2 |Problems on Work and heat transfer Second law aspects of refrigerator Psychrometric processes Ay wg/l aieylinder witiBhiicRieat Pnnqp le of Heat flux measurement in IC
generation engine
Learnin 1. Rajput. R. K. Engineering Thermodynamics, 4 ed., Laxmi Publications (P) Ltd., 2015 4. Yunus a Cengel Michael a Boles, Thermodynamics, 7h ed., Tata McGraw-Hill, 20115
Resourges 2. Kumar. D. S, Engineering Thermodynamics, 2 ed., S.K. Kataria and Sons, 2013 5. Nag.P.K., Engineering Thermodynamics, 5" ed., Tata McGraw-Hill, 2013
3. Holman.J.P, Heat Transfer (In Sl Units), 10t edition, McGraw Hill Education, 2016 6. Mechanics Laboratory Manual.

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) L o
Lol oo CLA -1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA- 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 40% . 30% . 30% . 30% - 30% -
Level 2 Apply 40% - 40% - 40% - 40% - 40% -
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Analyze

Evaluate

Level 3

Create

20 %

30 % 5

30 %

30 %

30%

Total

100 %

100 %

100 %

100 %

100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper efc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1.Mr. S.  Senthi
senthel.s@gmail.com

Kumar, Grundfos pumps

India(p) Ltd,

cjegadheesan.auto@kongu.ac.in

1. Dr.C.Jegadheesan, Associate Professor, Kongu Engineering College,

1. Mr.M. Thirugnanam, SRMIST

2. Mr.G,Vijayaram, TAFE, vijayaram@tafe.com

2. Dr.M.Baskaran, Associate Professor, KSR College of Technology, baskaranm@ksrct.ac.in

2. Dr.S. Senthil Raja, SRMIST
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Course Course Course o L P|C
Code 18PYS201T Name MATERIALS SCIENCE Category S Engineering Sciences 3lolols
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department [Physics [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Understand the structure of crystalline materials. 2. | 3 1123 ,/4 |56 |7 /891011121314 15
CLR-2: |Gain knowledge on the basics of material structures, properties and strength of materials
CLR-3: |Gain knowledge on ceramics, polymers, copolymers and non-crystalline materials 5 =
. |Acquire knowledge on polymer nanocomposites, biomaterials, catalytic materials and corrosion and degradation of ElSl = @ - s kS ™
CLR4 | materials gl 5 = g 5| 8 S S g
=) %) = @ £ @ k7 =
CLR-5: |Introduce the working principle of various characterization techniques > § § § Ty E—’ g 2 » gl _ % g
CLR-6: |Understand the structure of crystalline materials =k 2 | 5 2 217222 S| g
=l a| < 2l 2|ao|la| 8|9 & B3| 8| 5| 3
[l - 5] S| | B |2 2| E B|E| =S| @ .
. . . 5138 8 ¢ls|s 2| 5/% 5l g 2|E|8|8| |2
Course Learning Outcomes (CLO): | At the end of this course, leamers will be able to: 2l gl g 2 8|8 2| 8|3|E|ls 2|5l 23 3 3
— | ui i w| o | al<<| =S| ol w|u £ 0| a = o o o
CLO-1: |Acquire the knowledge on structure of crystalline materials 218085 H| - | -] -]-1-|-]|-/-1]1-1-1-]1-]-1-
CLO-2: |Acquire the ability to identify engineering problems using plastic deformation, fatigue, fracture and creep of materials 2| 75|80 HIH| - | -] -]-|-1-1-1-1-1-1-1-1"*
CLO-3: |Understand the basic ideas about ceramics, polymers and non-crystalline solids 2 85|80 H| - |- -]-1-|-]|-1-1-1-1-1-1]-
CLO-4: |Appreciate the concepts of reinforced matrix interface, corrosion parameters and uses of various nanocomposites. 2 18075 HIH| - | -] -1-|-]-/-1-1-1-1-1-1]1-*
CLO-5:  |Apply the knowledge for structural and spectroscopic characterization of materials 217585 H| - H - N R
CLO-6: |Acquire the knowledge on structure of crystalline materials # . 2|80 8 Hl -1 -1 -1-1-1-]1-1-1-1-/-1-1-]-*
9 9 9 9 9

Duration (hour)

Introduction to materials-crystalline and g . Semi-crystalline materials: introduction and j . ) . .
o SLO-1 amorphous Imperfections in solids: point defects e Introduction to composites Introduction to experimental techniques
SLO-2 Smglg crystalline and polycrystaline Equilibrium concentration of vacancies Structure and configuration of ceramics Classification of composites X-Ray Diffraction
materials (Single Crystal method)
SLO-1 |Concept of basis and lattice Interstitial impurities in solids Advan_ced . ; Polymer nanocomposites materials Sqan ning lon Conductance Microscopy-
s ceramlcg-functlonql propemes' pr/nClp{e _
SLO-2 |Lattice translational vectors Substitutional impurities in solids Mehanicegheialior ¥ gefargjcsgioqual Polymer-matrix composites Scannmgl fon Conduc{ance Microscopy-
strength construction and working
SLO-1 |Primitive cell and Bravais lattice Line defects: edge dislocations Fabrlcgt/on an processing.cLadvancer Fiber-reinforced composites MOIeCU/ar and spectroscopic analysis-
S-3 ceramics introduction
SLO-2 |Seven types of Bravais lattices Screw dislocations Applications of advanced ceramic materials | Metal-matrix composites FTIR spectroscopy
L h . Glass ceramics-introduction ) ) .
S4 SLO-1 |Symmetry operations in crystals Surface and volume imperfections Ceramic-matrix composites Concept of Raman spectroscopy
SLO-2 |Rotational and translational symmetry Interfacial defects, stacking faults Glass forming and glass tempering Carbon-carbon composites Raman spectroscopy- instrumentation
S5 SLO-1 |Indexing of crystal planes Elastic properties-Hooke’s law Polymers-classification Degradation of polymers XPS spectroscopy-concept
SLO-2 |Miller indices -directions and planes Yield strength Thermoplastic and thermosetting polymers |Recycling of polymers XPS spectroscopy- instrumentation
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i ) . ) . Mechanical behavior of polymers- . . Introduction to Nuclear Magnetic
SLO-1 |Various planes in cubic structure Tensile strength macroscopic deformation Corrosion of metals, forms of corrosion Resonance (NMR)
6 Polymer synthesis-addition and Nuclear Magnetic Resonance (NMR)-
SLO-2 |Directions in cubic structure Ductile and brittle materials 4 4 e Corrosion prevention : o!
condensation polymerization instrumentation
SLO-1 Paclqng ol atom§ inside solids- packing Stress strain behavior of metals Conceatabcarolimel Biomaterials-introduction Introduction to Thermal analysis
fraction calculation
57 Stress strain behavior of ceramics and Applications of polymers Thermo Gravimetric Analyzer-
SLO-2 |lonic solids-NaCl crystal structure Classification of biomaterials . )
polymers 5 ™ instrumentation
S8 SLO-1 |Hexagonal close packed (HCP) structure | Tensile test, plastic deformation Types of liquid crystals Surface properties of biomaterials Differential Thermal Analyses (DTA)
SLO-2 |Estimation of packing fraction in HCP Concept of necking Construction and working of LCD Mechanical properties of biomaterials Differential Scanning Calorimetry (DSC)
SLO-1 | Diamond structure-APF Fatigue Non-crystalline materials-metallic glass f(f;é%};tgsb/omaterlals -silica, enzymatic Dynamic light scattering
S9 = : = . : :
SLO-2 |Cubic Zinc-Suffide structure Creep behavior tGlass transition-melting and glass transition | Applications of biomaterials Particle Size Analysis
‘emperature
Learning 1. V. Raghavan, Materials Science and Engineering: A First Course, 5" ed., Prentice Hall India, 2004. 3. Kingery, W. D., Bowen H. K., Uhimann, D. R., Introduction to Ceramics, 2@ ed., John Wiley & Sons, 1976.
Resources | 2. William D. Callister, Materials Science and Engineering, An Introduction, John Wiley & Sons, 2007 4. Upadhyaya and A. Upadhyaya, Material Science and Engineering, Anshan Publications, 2007

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) _— I
Lol oS CLA=1 (10%) CLA-2 (15%) CLA-3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Sﬁg’:rz::ﬁg 0% d 30% : 30% . 30% : 30% -
Level 2 ﬁﬁz:zze 40% . 40% ’ 40% ¢ 0% : 40% -
Level 3 Evaluste 20% i 30% - 30% . 30% . 30% .
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr. Narayanasvamy Vijayan, National Physical Laboratory, nvijayan@nplindia.org

1. Prof. V. Subramaniam, lITM Chennai, manianvs@iitm.ac.in

1. Dr. C. Preferencial Kala, SRMIST

2. Dr. M. Krishna Surendra, Saint-Gobain Research, Krishna.muvvala@saintgobain.com

2. Prof. D. Arivuoli, Anna University, arivuoli@annauniv.edu

2. Sandeep Kumar Lakhera, SRMIST
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L P|C
Course 18NTS101T Course NANOSCIENCE AND NANOTECHNOLOGY Coure S Engineering Sciences
Code Name Category 310013
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department [ Nanotechnology |Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Acquire knowledge on basics of nanoscience, classes of nanomaterials and their size and dimensionality dependence 1 3 1123|456 |78 9 |10[11]12/13]14 15
CLR-2: |Obtain knowledge on physical properties of nanostructured materials and their size and dimensionality dependence 5 =
CLR-3: |Understand the physics and chemistry-based experimental approaches to synthesize various types of nanomaterials 'g 2| E g = s 8 ~ °
CLR-4: |Gain knowledge on the basic principles of characterization techniques at nanoscale i g| g B 2 &"3 = s 2 s o
CLR-5: |Appreciate the potential applications of the nanotechnology N = 8| E § i %‘ < g e 3 Sl _| £ €
CLR-6: |Know the safety and technological issues associated with nanoscience and nanotechnology = E g 2S5l %| 3 3 . f § S| 8
=aE = || = s | TlaE | 2 2| 5| g S €12 =
5| 2| 2 8 £ = | 2 c > | € S S| = S|~ | | @
. ; ; 3| 8] 8 £l 2|5 23|88 2IEIB| 3|l
Course Learning Outcomes (CLO):  |At the end of this course, leamers will be able to: 2 e 2 8/ g| | 8|8/ 2|2 B3|/ E|cl 2313 3
— | i ] w| o | al<<| =S| |l w|u £ 0| a = o o o
CLO-1: |Analyze fundamentals of nanotechnology, different classes of nanomaterials and their sizes and dimensions 2 18075 HIM|H HIM|H|/H|H M|H|M | H|H|H H
CLO-2: |Describe various physical properties of nanomaterials 218070 HIHIH M|M|H|HIM H|H|M|H|H|H|H
CLO-3: |Apply chemical and physical methods to synthesize and fabricate nanomaterials 2 |u754{F 70 H|H|H| H|H|H|H|H H|H|H|H|H|M H
CLO-4: |Distinguish various characterization techniques involved in nanotechnology 218075 HIM|H HIHIM|H|H HIHIHIHIM|H H
CLO-5: |Identify the potentialities of nanotechnology 2 80|70 MM M| H M|H|IH|IHI M|H|M|H|H|H H
CLO-6: |Perform preliminary level research in nanoscience/nanotechnology 218075 HIM|H H|IH|M|H|H HI H|M H|H|H H
Duration (hour) 9 9 9 9 9
SLO-1 |Matter at different scales, Moore’s Law Mechanical properties of nanomaterials g’;i’(%f;’ ethons Introduction to electron microscopy 5::‘9/;1;7;7notechno/ogy in solar energy
S-1 ST : :
-, |Nanosystems - classification based on . . . Synthesis of metal nanoparticles by . o . . .
SLO-2 fime and length scale Size dependence of material properties chemical reduction methods and properties SEM operating principles Catalytic application of nanoparticles
SLO-1 glze dependent pﬁenomena: Quantum Nanodispersions, nanocrystalline solids | Hydrothermal and solvothermal synthesis Flgld emission scanning electron Nanotechnology in molecular electronics
S92 ots, wells and wires microscope (FESEM) and nanoelectronics
SLO-2 Principle behind emission of different Amorphous materials: Nanocrystalline Photochemical synthesis Environmental scanning electron Printed electronics
colors from different size quantum dots materials embedded in amorphous matrix Y microscope (E- SEM)
SLO-1 |Surface to volume ratio Thermal properties of nanomaterials Sonochemical routes ng h resolution -transmission electron Polymers with a special nano-architecture
s3 . — ' microscope (HRTEM) e ‘ -
SL0-2 Fraction of surface atoms and surface Violation of second law of thefmodynamtcs Ball miling, Grinding Scanning Tunneling Microscopy (STM) Appllcaflons of nanomaterials based liquid
energy for small systems and short timescale crystalline systems
SLO-1 |Surface stress and surface defects Thermal transport-size dependence Electrodeposition techniques SPM image processing and image analysis|Nanotechnology in food storage
S4 - - - . p . P
| Quantum confinement — exciton . e Fabrication of nanotubes, nanowires and  |Dynamic AFM imaging of biological . . .
SLO-2 confinement in quantum dots Melting point- size dependence e samples Nanotechnology in improving environment
S-5 | SLO-1 |Carbon-based nano materials Electronic properties of nanomaterials Spray Pyrolysis Nanomechanical characterization Concept of data storage
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SLO-2 |Fullerenes and buckyballs g;oet;c;:?ézjff}/tes: Dependence of size and Flame pyrolysis Nanoindentation Nanomaterials for data storage
SLO-1 |Carbon nanotubes The electron density of states D(E) Z\//Z ;gzlﬁgzp SRbeResaiglione Raman scattering Chemical sensors
S-6 p — . p
SLO-2 |Graphene #J;gger liquid behavior of electrons in 1D DC/RF magnetron sputtering Surface enhanced -Raman scattering Biosensors
SLO-1 |Metal based nano materials gagpetlc prop ortios of ngnomate(lals: Molecular beam epitaxy (MBE) Ui gbsorp tlo_n gP ectrg of Nanomedicine
s7 article size and magnet/c bgﬁawor = ~ |nanoparticles of different sizes
SLO-2 |Nanogold and nanosilver Superparamagnetism: Langgwn function, Chemical vapor deposition(CVD) Semiconductor nanoparticles Nanobiotechnology
surface effects, magnetoresistance
i L . Optical properties: instances of light Metal organic chemical vapor deposition . .
s SLO-1 |Metal-oxide based nano materials absorption in nanomaterials (MOCVD) Metal nanoparticle: Surface plasmons Nanotoxicology
. . Layer-by-layer growth of highly controlled . ;
SLO-2 |Nanocomposites and nanopolymers Red- and blue shift high-quality ultrathin fims deposition Surface plasmon resonance Challenges in nanotoxicology
SLO-1 |Nanoglasses and nanoceramics Phepqmenon of lig ht‘absorp fion, light Nanofabrication: Concept of lithography ~ |Magnetic measurements Nanotechnology in cosmetics
s-9 emlss:on-'quantum yield :
SLO-2 |Biological nanomaterials Photolumlr?escence and . PhOtO. i electron Beamitiodrapi Vibrating sample magnetometer (VSM) Nanotechnology in aviation industry
electroluminescence of nanomaterials techniques
1. T. Pradeep, A Textbook of Nanoscience and Nanotechnology, Tata McGraw Hill Education Pvt. Ltd., 2012
2. Hari Singh Nalwa, Nanostructured Materials and Nanotechnology, Academic Press, 2008 5. M. F. Ashby, P.J. Ferreira, D. L. Schodek, Nanomaterials, Nanotechnologies and
Learning |3 Edward L. Wolf, Nanophysics and Nanotechnology: An Introduction to Modern Concepts in Nanoscience. 2nd ed., Wiley- Design: An Introduction for Engineers and Architects, BH Publishers of Elsevier, 2009
Resources VCH, 2004 6. A. P. Guimaraes, Principles of Nanomagnetism, Spinger, 1stedition, 2009
4. Hans-Eckhardt Schaefer, Nanoscience: The Science of the Small in Physics, Engineering, Chemistry, Biology, and Medlicine, | 7. B. Zhang, Physical Fundamentals of Nanomaterials, Elsevier, 1st Edition, 2018.
Springer-Verlag Berlin Heidelberg, 1st Edition, 2010.

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) _— o
Lol oo CLA—1(10%) CLA -2 (15%) CLA-3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Romember 40% : 30% . 30% - 30% . 30% .
Level 2 ﬁﬁ‘a’:zze 40% : 40% 5 40% L 0% . 40% .
Level 3 (E:‘r’:ﬁ:te 20% - 30% 1 30% - 30% - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr. Sunil Varughese, CSIR-NIIST, s.varughese@pniist.res.in

1. Prof. M. Ghanashyam Krishna, HCU Hyderabad, mgksp@uohyd.ernet.in

1. Dr. Kiran Mangalmpalli, SRMIST

2. Dr. M. Krishna Surendra, Saint-Gobain Research, Chennai, krishna.muvvala@saint-gobain.com

2. Prof. S. Balakumar, University of Madras, balakumar@unom.ac.in

2. Dr. Debabrata Sarkar, SRMIST
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Course 18csca0ty | Gourse DATA STRUCTURES AND ALGORITHMS e c Professional Core - P C
Code Name Category 310|214
Pre-requisite Nil Co-requisite Nil Progressive 180SC204.
Courses Courses Courses
Course Offering Department [Computer Science and Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Utilize the different data types; Utilize searching and sorting algorithms for data search L .2 |8 1123|4567 ]8]9[10[11]12]13|14]15
CLR-2: |Utilize linked list in developing applications o =
CLR-3: |Utilize stack and queues in processing data for real-time applications Tlels £ é o
CLR-4 : |Utilize tree data storage structure for real-time applications 8 °: ‘f:_; _§v = § = S 8
CLR-5: |Utilize algorithms to find shortest data search in graphs for real-time application development @ % & % o El x| & 3 i § =
CLR-6: |Utilize the different types of data structures and its operations for real-time programming applications __g_’ S % E 2| 9|5 § % g S| s g E
= ® | | B|I=|35| = =
£ &2 |=2/El3|&|53/3|5| |=|E|5|3
SIBIE| 185|245 |2El.I13/5158 |
) i r < | SN E|2/2 2|8 |28 2 E|B|3Aa]A
Course Learning Outcomes (CLO):  |At the end of this course, learners will be able to: % g2 2 8388|8223/ T 2 3138
— | wl o ol |[=S|n | w|w|[Elo|a|T|la|a|la
CLO-1: |Identify linear and non-linear data structures. Create algorithms for searching and sorting 318070 LIH|-|H|L| -] -] -] L]JL]-1H|-]-]-
CLO-2: |Create the different types of linked lists and evaluate its operations 318 |75 M|{H|L|M|L]|- - IMIL|-|H|-]-]|-
CLO-3: |Construct stack and queue data structures and evaluate its operations 3175|170 M| HI M| H|L M| L|-|H|-|-]-
CLO-4: |Create tree data structures and evaluate its types and operations 318580 MIHIMIH|L|-|-|-IM|L|-]H|-]-]-
CLO-5: |Create graph data structure, evaluate its operations, implement algorithms to identify shortest path 318 |75 HIH|M|H|L]| - - ML -|H|-]|-]|-
CLO-6: |Construct the different data structures and evaluate their types and operations 318070 LIH|-|H|L|-]--]L|L|-]H|-]-]-
Duration (hour) 15 15 15 15 15
SLO-1 |Introduction-Basic Terminology Array Stack ADT General Trees Graph Terminology
S SLO-2 |Data Structures gg gggﬁns on AN Stack Array Implementation Tree Terminologies Graph Traversal
SLO-1 |Data Structure Operations Applications on Arrays Stack Linked List Implementation Tree Representation Topological sorting
52 SLO-2 |ADT Multidimensional Arrays- Sparse Matrix 'ég ﬁ /\l/((;arg;;r;s of Stgcr- TR Tree Traversal Minimurm spanning tree — Prims Algorithm
$3 SLO-1 |Algorithms — Searching techniques Linked List Implementation - Insertion Applications of Stack- Postfix Evaluation |Binary Tree Representation %’;’(’)%L;)Tn Spanning Tree - Kruskal's
SLO-2 |Complexity — Time , Space Trade off Linked List- Deletion and Search Applications of Stack- Balancing symbols |Expression Trees Network flow problem
S | SLO-1 |Lab 1: Implementation of Searching - Lab 4: Implementation of Array — Insertion, |Lab 7 :Implementation of stack using array Lab 10: Implementation of Tree using arra Lab 13: Implementation of Graph using
4-5 | SLO-2 |Linear and Binary Search Techniques Deletion. and Linked List g g aray Array
SLO-1 |Algorithms - Sorting Applications of Linked List 'ég ﬁgcatlons of Stacke Nested Funckon Binary Tree Traversal Shortest Path Algorithm- Introduction
S Shortest Path Algorithm: Dijkstra’s
SLO-2 |Complexity — Time , Space Trade off Polynomial Arithmetic Recursion concept using stack Threaded Binary Tree Algorithm 9 -
S-7 | SLO-1 |Mathematical notations Cursor Basedimplermeniatcise Applications of Recursion: Tower of Hanoi Sinaly {Search Tree :Construction, Hashing: Hash functions - Introduction
Methodology Searching
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SLO-2 |Asymptotic notations-Big O, Omega Cursor Based Implementation Queue ADT Binary Search Tree : Insertion and Deletion|Hashing: Hash functions
s8 SLO-1 |Asymptotic notations - Theta Circular Linked List Queue Implementation using array AVL Trees: Rotations Hashing : Collision avoidance
SLO-2 |Mathematical functions Circular Linked List - Implementation Queue Implementation using Linked List |AVL Tree: Insertions Hashing : Separate chaining
S SLO-1 fLab 2: ‘lmp lementatlgn of sorting Lab 5: Implementation of Linked List - Lab 8: Implementation of Queue using Lab 11: Implementation of BST using Lab 14 :Implementation of Shortest path
Techniques — Insertion sort and Bubble : ) . . ’ .
9-10 | SLO-2 . Cursor Based Implementation Array and linked list linked list\ Algorithm
Sort Techniques
S-11 SLO-1 |Data Structures and its Types ':.\,f 5 tl)l/(:ﬂtlons Qewllar List Joseng Circular Queue B-Trees Constructions Open Addressing
SLO-2 |Linear and Non-Linear Data Structures Doubly Linked List Implementation of Circular Queue B-Trees Search Linear Probing
512 SLO-1 |1D, 2D Array Initialization using Pointers | Doubly Linked List Insertion Applications of Queue B-Trees Deletions Quadratic probing
SLO-2 |1D, 2D Array Accessing using Pointers Doubly Linked List Insertion variations Double ended queue Splay Trees Double Hashing
SLO-1 |Declaring Structure and accessing Doubly Linked List Deletion Priority Queue Red Black Trees Rehashing
§13 SLO-2 gfgz;% Amays of Siructires ang Doubly Linked List Search Priority Queue - Applications Red Black Trees Insertion Extensible Hashing
S | SLO-1 ) . . ) 4 . . : i ] . Lab 15 :Implementation of Minimal
1415/ SL02 Lab 3: Implement Structures using Pointers|Lab 6: Implementation of Doubly linked List|Lab 9: Applications of Stack, Queue Lab 12:Implementation of B-Trees Spanning Tree
1. Seymour Lipschutz, Data Structures with C, McGraw Hill, 2014 : ’ . )
Learning 2. R.F.Gilberg, B.A.Forouzan, Data Structures, 2 ed., Thomson India, 2005 5. Reema Thareja, Data Structures L_/smg C, 1+ted.,, Oxford H/ghgr Educat_/on, 2011 ) .
. g 6. Thomas H Cormen, Charles E Leiserson, Ronald L Revest, Clifford Stein, Introduction to Algorithms 3 ed.,
Resources 3. A.V.Aho, J.E Hopcroft, J.D.Uliman, Data structures and Algorithms, Pearson Education, 2003 The MIT Press Cambridae. 2014
4. Mark Allen Weiss, Data Structures and Algorithm Analysis in C, 2 ed., Pearson Education, 2015 ge:

Learning Assessment

, Continuous Learning Assessment (50% weightage) . — 0
Lo poms CLA—1 (10%) CLA - 2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
g Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice

Level 1 Remember 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%

Understand
Level 2 ﬁgg:)yﬂe 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 EZ:L‘::te 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%

Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr. Nagaveer, CEO, Campus Corporate Connect, nagaveer@campuscorporateconnect.com

1. Dr. Srinivasa Rao Bakshi, IITM, Chennai, shakshi@iitm.ac.in

1. Mr. K. Venkatesh, SRMIST

2. Dr. Sricharan Srinivasan, Wipro Technologies, sricharanms@gmail.com

2. Dr. Ramesh Babu, N, nrbabu@jitm.ac.in

2. Dr.Subalalitha C.N, SRMIST

3. Dr.Noor Mahammad, llITDM, Kancheepuram, noor@jiitdm.ac.in

3. Ms. Ferni Ukrit, SRMIST
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Course | qecscaney | Gourse OBJECT ORIENTED DESIGN AND PROGRAMMING EAbee | ¢ Professional Core L TiPiC
Code Name Category 310 2| 4
Pre-requisite 180SS101J Co-requisite Nil Progressive 180SC207.
Courses Courses Courses
Course Offering Department [Computer Science and Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Utilize class and build domain model for real-time programs 1 3 1123|4567 ]8[9[10[11]12]13|14]15
CLR-2: |Utilize method overloading and operator overloading for real-time application development programs o =
CLR-3: |Utilize inline, friend and virtual functions and create application development programs Tlels & S = o
CLR-4 : |Utilize exceptional handling and collections for real-time object oriented programming applications 8 °; = L= s % £ g §
CLR-5: |Construct UML component diagram and deployment diagram for design of applications a § 5 % El x| S ] S| o
; : : . . - T o| 2| E 3l 2 8 c|s|2|a £ £ | €
CLR-6: |Create programs using object oriented approach and design methodologies for real-time application development £1&| < Sl 2 e |p 24 S § 5 '; £
o © — | S| = =
£l & % 22|18/ 8/8|3|%5 ° 8 5 3
5| 838 AR R A= SI5/2 /2« w|w
= NS 212|652 5|5 8|g|2|E|[Q|8| | ]|
Course Learning Outcomes (CLO):  [At the end of this course, learners will be able to: glelg 2 8/ g|€|8|s|2|c|3|5|c 2 333
| i | wl o | ol < | =2 | |lwuwjlw[Eelola | TF|a|a|a
CLO-1: |Identify the class and build domain model 318070 HIH| M| -] -|-|-|-|HIHl-]-IM|H|H
CLO-2: |Construct programs using method overloading and operator overloading 3185 |75 HIH H|H|H|- M| -|H|H|-|-|M|H|H
CLO-3: |Create programs using inline, friend and virtual functions, construct programs using standard templates 317570 HIHI I M|{H|H|- M HIH|-]-|M|H|H
CLO-4: |Construct programs using exceptional handling and collections 318580 HIH|H|-|-|-|-]-|H|M|-|-IM|H|H
CLO-5: |Create UML component diagram and deployment diagram 318 |75 HIM M M M{M|{M|-|H|Hl-IM|{M|H|H
CLO-6: |Create programs using object oriented approach and design methodologies 318070 H{H|M|-|-|-|-|-|HIH|-]-|M|H|H
Duration (hour) 15 15 15 15
S SLO-1 822752283:035:"2%%“@/ and BaEd Types of constructor (Default, Parameter) |Feature Inheritance: Single and Multiple | Generic - Templates : Introduction STL: Containers: Sequence and
SLO-2 |OOPS and its features Static constructor and copy constructor Inheritance: Multilevel Function templates Associative Container
52 SLO-1 Is/g ﬁgp erations, Data Types, Variables, gs:rt;gg dl;f;y Tor Dy Inheritance: Hierarchical Example programs Function templates Sequence Container: Vector, List
SLO-2 |Constants, Pointers, Type Conversions  |Method Overloading Inheritance: Hybrid Class Templates Sequence Container: Deque, Array
SLO-1 |Features: Class and Objects Example for method overloading Class Templates
S-3 SLO-2 |UML Diagrams Introduction Mgthoq Overloading: Different parameter - |Inheritance: Example Programs Example programs for Class and Function |STL : Stack
with different return values templates
S | SLO-1 . , Lab 4: Constructor and Method . . - ; . .
45 SLO2 Lab 1: /O operations overloading Lab 7: Inheritance and its types Lab 10: Templates Lab 13: STL Containers
SLO-1 |Feature :Class and Objects Operator Overloading and types Advanced Functions: Inline, Friend Exceptional Handling: try and catch
$6 | 5102 Examples of Class and Objects Overloading Assignment Operator Advanced Functions: Virtual, Overriding E)fg:gtt;ggaall Handiing: Multievel Associative Containers: Map, Multimap
SLO-1 |UML Class Diagram and its components | Overloading Unary Operators Advanced Function: Pure Virtual function | Exceptional Handling: throw and throws |lterator and Specialized iterator
S SLO-2 |(Class Diagram relations and Multiplicity ~ |Example for Unary Operator overloading Ej;;irt']g ,I)e fogtralanupl e Exceptional Handling: finally Functions of iterator
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SLO-1 | Feature Abstraction and Encapsulation  |Overloading Binary Operators Abstract class and Interface 5:0025 tt;gg:l/ Handling: User defined Algorithms: find(), count(), sort()
S-8 — -
SLO-2 éﬁ g g;a;z;:l(l);iZ;Abstractlon and Example for Binary Operator overloading |Example Program Example Programs using C++ Algorithms: search(), merge()
S | SLOA qu 2: Classes and Objects, Class Lab 5: Po_/ymorphlsm : Operators Lab 8: Virtual Function and Abstract class |Lab 11: Exceptional Handling Lab 1 5: STL Associative containers and
9-10 | SLO-2 |Diagram Overloading algorithms
S11 SLO-1 |Access specifiers — public, private UML Interaction Diagrams UML State Chart Diagram Dynamic Modeling: Package Diagram Function Object : for_each(), transform()
SLO-2 |Access specifiers - protected, friend, inline | Sequence Diagram UML State Chart Diagram UML Component Diagram Example for Algorithms
512 SLO-1 ggﬁg;g case Diagram, use case, Collaboration Diagram Example State Chart Diagram UML Component Diagram Streams and Files: Introduction
SLO-2 |Use case Diagram objects and relations | Example Diagram UML Activity Diagram UML Deployment Diagram Classes and Errors
513 SLO-1 |Method, Constructor and Destructor Feature: Inheritance UML Activity Diagram UML Deployment Diagram Disk File Handling Reading Data and
SLO-2 |Example program for constructor Inheritance and its types Example Activity Diagram Example Package, Deployment, Package |Writing Data
§ | SLOA Lab 3: Methods and Constructor, Usecase |Lab 6: UML Interaction Diagram Lab 9: State Chart and Activity Diagram B - UML Cenponentiligpiciiient, Lab15: Streams and File Handling
14-15] SLO-2 Package diagram
. 1. Grady Boogh, Robert A. Maksimchuk, Michael W. Engle, Object-Oriented Analysis and Design with Applications, 4. Robert Lafore, Object-Oriented Programming in C++, 4t ed., SAMS Publishing, 2008
Learning 3 ed., Addison-Wesley, delayeg0ir 5. Ali Bahrami, Object Oriented Systems Development”, McGraw Hill, 2004
Resources 2. Reema Thareja, Object Oriented Programming with C++, 15t ed., Oxford University Press, 2015 ; : ) ;

3. Sourav Sahay, Object Oriented Programming with C++, 2nd ed., Oxford University Press, 2017

6. Craig Larmen, Applying UML and Patterns, 3 ed., Prentice Hall, 2004

Learning Assessment

, Continuous Learning Assessment (50% weightage) ' _— 0
Leveﬂ;’g’;;kin CLA—1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA -4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Understand
Level 2 ﬁﬁg:zze 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 (E;\::;L::te 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc
# For the laboratory component the students are advised to take an application and apply the concepts

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

Mr. Girish Raghavan, Senior DMTS Member, Wipro Ltd.

1. Dr. Srinivasa Rao Bakshi, ITM Chennai, sbakshi@iitm.ac.in

1. Ms. C.G.Anupama, SRMIST

Ms. Thamilchelvi, Solutions Architect, Wipro Ltd

2. Dr. Ramesh Babu, N, ITM Chennai, nrbabu@iitm.ac.in

2. Mr. C.Arun, SRMIST

3. Mr. Geogen George, SRMIST

4. Mr. Muthukumaran, SRMIST
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Course 18csc203) | Gourse COMPUTER ORGANIZATION AND ARCHITECTURE e c Professional Core - P C
Code Name Category 310|214
Pre-requisite Nil Co-requisite Nil Progressive 180SC207.
Courses Courses Courses
Course Offering Department [Computer Science and Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Utilize the functional units of a computer L | 2 |8 1121345678910/ 11/12/13/14 15
CLR-2: |Analyze the functions of arithmetic Units like adders, multipliers etc. o =
CLR-3: |Understand the concepts of Pipelining and basic processing units Tlels £ é o
CLR-4 : |Study about parallel processing and performance considerations. 8 °: ‘f:_; _§v = § = S 8
CLR-5: |Have a detailed study on Input-Output organization and Memory Systems. coj % & % o El x| & 3 i § o
CLR-6: |Simulate simple fundamental units like half adder, full adder etc 2| E 22|36 § gl @ S| |t E
5|8 x Flzl2|2|5|2F PS5
= | a < 2 5| a 58| 8|0|5 2| 38| 5 3
5 8|38 8lel2g|'c|2|E S S22« ol
) i r < | SN E|2/2 2|8 |28 2 E|B|3Aa]A
Course Learning Outcomes (CLO):  |At the end of this course, learners will be able to: 5| el g 2 8|38 8|g8|2|£E| 2|5 T 2 3138
|| wl| o | ol < |=|onj/wlw[Elola | T|ao |0 o
CLO-1: |Identify the computer hardware and how software interacts with computer hardware 218070 HIH| -|-|-|-|-]-|IM]|L]-|M|-|-]-
CLO-2: |Apply Boolean algebra as related to designing computer logic, through simple combinational and sequential logic circuits 318 |75 HIH|H|-|H|-|-]-|M]|L|-|M|-|-]-
CLO-3: |Analyze the detailed operation of Basic Processing units and the performance of Pipelining 2175|170 HIH|H|H| - - M| L|-|M|-|-
CLO-4: |Analyze concepts of parallelism and multi-core processors. 318580 H|-|-|H|-|-|-]-|IM|L|-|M|-|-]-
CLO-5: |Identify the memory technologies, input-output systems and evaluate the performance of memory system 318 |75 H|-|H|H|-|-|-|-IM|L|-IM - -
CLO-6: |Identify the computer hardware, software and its interactions 318 |75 HIH I H|H|H|-|-]-|IM|L|-|M|-|-]-
Duration (hour) 15 15 15 15 15
-1 SLO-1 |Functional Units of a computer ?gggggand SRR Ezgdamental conceliERl e Parallelism Memory systems -Basic Concepts
SLO-2 |Operational concepts Problem solving Performing ALU operation Need, types of Parallelism Memory hierarchy
SLO-1 |Bus structures Design of fast adders ﬁé?ri:éttlﬁ)’; g com applications of Parallelism Memory technologies
S-2 :
SLO-2 |Memory locations and addresses 5&%‘: f canry g ranqifeRy ook anead Multiple bus organization Parallelism in Software RAM, Semiconductor RAM
s3 SLO-1_|Memory operations Multiplication of positive numbers Hardwired control Instruction level parallelism ROM, Types
SLO-2 |Memory operations Problem Solving Generation of control signals Data level parallelism Speed,size cost
g | SLo- ,L,acb i Z‘;’gf’;’%’;’ges‘g;’q"s“grg‘;’gf;ge’g;;f Lab4:Study of TASM Addition and Lab-7: Design of Half Adder Design of Full |Lab-10: Study of Array Multiplier Design of ,L,fglgmstg"c”; o gj{’g;a"esg”v‘;”’p”ca”"”
45 | SLO-2 put Futput sy 98N\ Subtraction of 8-bit number Adder Array Multiplier gram (o carry v
Memory units Multiplication
SLO-1 |Instructions, Instruction sequencing Signed operand multiplication Micro-programmed control- Challenges in parallel processing Cache memory
6 SLO-2 |Addressing modes Problem solving Microinstruction il (Qctures of Parallel Systems - Flynn’s Mapping Functions
classification
S-7 | SLO-1 |Problem solving II\:Aaus;;;ZZIr{Isp lication- Bit pairtecemigdiel Micro-program Sequencing SISD,SIMD Replacement Algorithms
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SLO-2 |Introduction to Microprocessor Problem Solving Micro instruction with Next address field  |MIMD, MISD Problem Solving
SLO-1 |Introduction to Assembly language Carry Save Addition of summands Basic concepts of pipelining Hardware multithreading Virtual Memory
S-8 SLO2 Writing of gssembly language Problem Solving Pipeline Performance Coarse'Grain parallelism, Fine Grain Pen‘ormance considerations of various
programming parallelism memories
SLO-1 |Lab-2:To understand how different
S components of PC are connected to work |Lab 5: Addition of 16-bit number Lab-8: Study of Ripple Carry Adder Design Lab-11: Study of Booth Algorithm Lab-14: Understanding Processing unit
9-10 | SLO-2 |properly Assembling of System Subtraction of 16-bit number of Ripple Carry Adder ' Design of primitive processing unit
Components
S-11 SLO-1 |ARM Processor: The thumb instruction set |Integer division — Restoring Division Pipeline Hazards-Data hazards Uni-processor and Multiprocessors Input Output Organization
SLO-2 |Processor and CPU cores Solving Problems Methods to overcome Data hazards Multi-core processors Need for Input output devices
SLO-1 |Instruction Encoding format Non Restoring Division Instruction Hazards Multi-core processors Memory mapped 10
S-12 SLO-2 |Memory load and Store instruction in ARM |Solving Problems gf;:gg;gn o R Memory in Multiprocessor Systems Program controlled 10
513 SLO-1 |Basics of 10 operations. Floating point numbers and operations Control hazards gache ORfsfency in Multiesosser In'terrup ts-Hardware, Enabling and
- ystems Disabling Interrupts
SLO-2 |Basics of 10 operations. Solving Problems Influence of hazards on instruction sets  |MESI protocol for Multiprocessor Systems |Handling multiple Devices
SLO-1 |Lab -3To understand how different
S components of PC are connected to work |Lab-6: Multiplication of 8-bit number Lab-9: Study of Carry Look-ahead Adder (Lab-12: Program to carry out Booth Lab-15: Understanding Pipeline concepts
14-15| SLO-2 |properly Disassembling of System Factorial of a given number Design of Carry Look-ahead Adder Algorithm Design of basic pipeline.
Components
1. Carl Hamacher, ZvonkoVranesic, SafwatZaky, Computer Organization, 5t ed., McGraw-Hill, 2015 5. William Stallings, Computer Organization and Architecture — Designing for Performance, 10t ed.,
Learning 2. Kai Hwang, Faye A. Briggs, Computer Architecture and Parallel Processing”, 3 ed., McGraw Hill, 2016 Pearson Education, 2015
Resources 3. Ghosh T. K., Computer Organization and Architecture, 3 ed., Tata McGraw-Hill, 2011 6. David A. Patterson and John L. Hennessy Computer Organization and Design - A Hardware software
4. P. Hayes, Computer Architecture and Organization, 3 ed., McGraw Hill, 2015. interface, 5% ed., Morgan Kaufmann,2014

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) I o
Leve?'gf{‘;;kmg CLA— 1 (10%) CLA-2 (15%) CLA-3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁg"eerggﬁg 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Level 2 ﬁgg:zze 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 E‘r’:g::te 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts fro

m Higher Technical Institutions

Internal Experts

1. T. V. Sankar, HCL Technologies Ltd, Chennai, sankar_t@hcl.com

1. Prof. A.P. Shanthi, ANNA University Chennai, a.p.shanthi@cs.annauniv.edu

1.Dr. V. Ganapathy, SRMIST

2. Dr. C. Malathy, SRMIST

3. Mrs M.S.Abirami, SRMIST
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Course 18csco04) | Gourse DESIGN AND ANALYSIS OF ALGORITHMS e c Professional Core - P C
Code Name Category 310|214
Pre-requisite 18CSC201J, 18CSC202J Co-requisite 180SC207. Progressive Nil
Courses Courses Courses
Course Offering Department [Computer Science and Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Design efficient algorithms in solving complex real time problems L|.2 |8 11234567 ]8]9[10[11]12]13|14]15
CLR-2: |Analyze various algorithm design techniques to solve real time problems in polynomial time o =
CLR-3: |Utilize various approaches to solve greedy and dynamic algorithms Tlels S é o
CLR-4 : |Utilize back tracking and branch and bound paradigms to solve exponential time problems 8 °: ‘f:_; _§> = § = S 8
CLR-5: |Analyze the need of approximation and randomization algorithms, utilize the importance Non polynomial algorithms o2 s % Elx| g 3 = 8| o
- - i - o| @ | E K%} - @ | © 1S £ | £
CLR-6: |Construct algorithms that are efficient in space and time complexities e| 5| e 22|36 2| 5 @ S| || E
5|8 x Flzl2|2|5|2F PS5
Z|la | & 2 £|a|&8|8|O|% > | 8|53
SIBIB| |8|el2|glc|2lE| 2|52 |2 <ol
) i r < | SN E|2/2 2|8 |28 2 E|B|3Aa]A
Course Learning Outcomes (CLO):  |At the end of this course, learners will be able to: 5| el g 2 8|38 8|g8|2|£E| 2|5 T 2 3138
— | i wl| o | ol < |=|on/wlw[Elola | T|ao |0 o
CLO-1: | Apply efficient algorithms to reduce space and time complexity of both recurrent and non-recurrent relations 3180|70 L|{H|-|H|L|-|-|-|L|L|-TH]-]-1]-
CLO-2: |Solve problems using divide and conquer approaches 3185 |75 M|{H|L|M|L]|- - IMIL|-|H|-]-]|-
CLO-3: |Apply greedy and dynamic programming types techniques to solve polynomial time problems. 3175|170 M| HI M| H|L M| L|-|H|-|-]-
CLO-4: |Create exponential problems using backtracking and branch and bound approaches. 318580 MIHIMIH|L|-|-|-IM|L|-]H|-1]-]-
CLO-5: |Interpret various approximation algorithms and interpret solutions to evaluate P type, NP Type, NPC, NP Hard problems 3185 |75 HI{H|M|H|L]| - - M| L|-]H]-]-]-
CLO-6: |Create algorithms that are efficient in space and time complexities by using divide conquer, greedy, backtracking technique | 3 | 80 | 70 LIH| M|{H|L|-]-|-]L|L|-]H|-]-]-
Duration (hour) 15 15 15 15 15
SLO-1 |introduction-Algorithm Design Introduction-Divide and Conquer gtroductlor_'l-Greedy and Dynamic Introduction to backtracking - branch and | Introduction to randomization and
S-1 rogramming bound approximation algorithm
SLO-2 |Fundamentals of Algorithms Maximum Subarray Problem Examp 21 PR can ST N queen’s problem - backtracking Randomized hiring problem
by using greedy and dynamic approach
SLO-1 |Correctness of algorithm Binary Search Huffman coding using greedy approach  |Sum of subsets using backtracking Randomized quick sort
S-2 . . . . J Comparison of brute force and Huffman | . . .
SLO-2 |Time complexity analysis Complexity of binary search method of encoding Complexity calculation of sum of subsets |Complexity analysis
SLO-1 |Insertion sort-Line count, Operation count |Merge sort Knapsack problem using greedy approach | Graph introduction String matching algorithm
$3 SLO-2 |Algorithm Design paradigms Time complexity analysis E(;fzr:g}l/exﬁy defvaliorot knapsaglyging Hamiltonian circuit - backtracking Examples
S | SLO-1 o . . | . Lab 7: Huffman coding, knapsack and ] , ) . )
45 [SLO2 Lab 1: Simple Algorithm-Insertion sort Lab 4: Quicksort, Binary search using greedy Lab 10: N queen’s problem Lab 13: Randomized quick sort
SLO-1 |Designing an algorithm Quick sort and its Time complexity analysis| Tree traversals Branch and bound - Knapsack problem Rabin Karp algorithm for string matching
S-6 And its analysis-Best, Worst and Average |Best case, Worst case, Average case Minimum spanning tree — greedy Kruskal's |Example and complexity calculation. . )
SLO-2 ; . . ; f . Example discussion
case analysis algorithm - greedy Differentiate with dynamic and greedy
S-7 | SLO-1 Asymptot/c notations Based on growth Strassen's Matn?( multiplication and its Minimum spanning tree - Prims algorithm Travelling salesman problem using branch Approximation algorithm
functions. recurrence relation and bound
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i ) . , . . . Travelling salesman problem using branch .
SLO-2 (0,06, w, Q Time complexity analysis of Merge sort Introduction to dynamic programming and bound example Vertex covering
SLO-1 |Mathematical analysis Largest sub-array sum 0/1 knapsack problem ;-ZZVZZZ],? ds:)/gsnrvnz;rg problem using branch Introduction Complexity classes
S8 Time complexity analysis of Largest sub- | Complexity calculation of knapsack Time complexitygalculation with an
SLO-2 |Induction, Recurrence relations P type problems
array sum problem example

9_810 2::8; Lab 2: Bubble Sort Lab 5: Strassen Matrix multiplication k;é)]? R ousgagraveriils, Krukshall's Lab 11: Travelling salesman problem Lab 14: String matching algorithms
S-11 SLO-1 |Solution of recurrence relations Master Theorem Proof %zggg;s;ggmump fication using'dyenyig Graph algorithms Introduction to NP type problems

SLO-2 |Substitution method Master theorem examples Complexity of matrix chain multiplication | Depth first search and Breadth first search |Hamiltonian cycle problem

SLO-1 |Solution of recurrence relations Finding Maximum and Minimum in an array goiy esf g1 Ly sgbsequence using Shortest path introduction NP complete problem introduction
S-12 dynamic programming

SLO-2 |Recursion tree Time complexity analysis-Examples Explanation of LCS with an example Floyd-Warshall Introduction Satisfiability problem

SLO-1 |Solution of recurrence relations Algorithm for finding closest pair problem gk t/ma_/ bigary sear_ch treE (e Floyd-Warshall with sample graph NP hard problems
S-13 dynamic programming

SLO-2 |Examples Convex Hull problem Explanation of OBST with an example. Floyd-Warshall complexity Examples

S | SLO-1 |Lab 3: Recurrence Type-Merge sort, Linear|Lab 6: Finding Maximum and Minimum in . Lab 12: BFS and DFS implementation with |Lab 15: Discussion over analyzing a real
Lab 9: Longest common subsequence .

14-15| SLO-2 |search an array, Convex Hull problem array time problem
Learnin 1. Thomas H Cormen, Charles E Leiserson, Ronald L Revest, Clifford Stein, Introduction to Algorithms, 3 ed., The| 3. Ellis Horowitz, Sartajsahni, Sanguthevar, Rajesekaran, Fundamentals of Computer
Resourges MIT Press Cambridge, 2014 Algorithms, Galgotia Publication, 2010

2. Mark Allen Weiss, Data Structures and Algorithm Analysis in C, 2rd ed., Pearson Education, 2006

4. S. Sridhar, Design and Analysis of Algorithms, Oxford University Press, 2015

Learning Assessment

, Continuous Learning Assessment (50% weightage) . i I
Leoms CLA—1 (10%) CLA - 2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁg"eerggﬁg 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Level 2 ﬁgggze 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 E‘r’ea;‘::te 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. G. Venkiteswaran, Wipro Technologies, gvenki@pilani.bits-pilani.ac.in

1. Mitesh Khapra, IITM Chennai, miteshk@cse.iitm.ac.in

1. Mr.K.Senthil Kumar, SRMIST

2. Dr.Sainarayanan Gopalakrishnan, HCL Technologies, sai.jgk@gmail.com

2. V. Masilamani. ITDM, masila@jiitdm.ac.in

2. Dr.A.Razia Sulthana, SRMIST

3. Mr. V. Sivakumar, SRMIST

4. Ms.R. Vidhya, SRMIST
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Course 18csca0s) | Gourse OPERATING SYSTEMS e c Professional Core - P C
Code Name Category 310|214
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department [Computer Science and Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Introduce the key role of an Operating system L|.2 |8 11234567 ]8]9[10[11]12]13|14]15
CLR-2: |Insist the Process Management functions of an Operating system o =
CLR-3: |Emphasize the importance of Memory Management concepts of an Operating system Tlels £ é o
CLR-4 : |Realize the significance of Device Management part of an Operating system 8 °: ‘f:_; _§> = % = S 8
CLR-5: |Comprehend the need of File Management functions of an Operating system coj % & = o Elx| g 2] i § o
CLR-6: |Explore the services offered by the Operating system practically __g_’ S % E 2| 9|5 § % g S| s g E
e < = [ e e B s =
£ 82| |=2/El3|&|53/3|5| |= |8l
SIBIE| |85/ 2l4l 25| I515|F 2~
) i r < | SN E|2/2 2|8 |28 2 E|B|3Aa]A
Course Learning Outcomes (CLO):  |At the end of this course, learners will be able to: 5| el g 2 8|38 8|g8|2|£E| 2|5 T 2 3138
— | wlao ol |[=S|n | w|w|[Elo|a|T|la|a|la
CLO-1: |Identify the need of an Operating system 118070 HIHIH|IHIHIM|L M HIM|[M|H|H|H|M
CLO-2: |Know the Process management functions of an Operating system 118 |75 HIH I H|IH|IHM|L M| HIM|[M|H|H|H|M
CLO-3: |Understand the need of Memory Management functions of an Operating system 1175|70 HIH I H|IH|/H|{M|L M HIM{M|H|H|H|M
CLO-4: |Find the significance of Device management role of an Operating system 218580 HIHI HIH|H|{M|LIM|HIM|[M|H|H|H|M
CLO-5: |Recognize the essentials of File Management part of an Operating system 2 18|75 HIHI HI HIHM|LIM|IHIMIM|HIHIH|M
CLO-6: |Gain an insight of Importance of an Operating system through practical 318070 HIH HIH|/H|M|L M| HIM|{[M|H|H|H|M
Duration (hour) 15 15 15 15 15
PROCESS SYNCHRONIZATION : MEMORY MANAGEMENT: Memory STORAGE MANAGEMENT :
SLO-1 |Operating System Objectives and functions|Peterson’s solution, Synchronization Management: Logical Vs Physical address |VIRTUAL MEMORY- Background Mass storage structure — Overview of
-1 Hardware space, Swapping Mass storage structure — Magnetic Disks
Understanding the two-process solution ; : g . o
SLO-2 |Gaining the role of Operating systems and the benefits of the synchronization Understanding the basics of Memory Und'erstandlng the need of demand Understanding the Basics in storage
management paging management
hardware
The evolution of operating system, Major |Process synchronization: Semaphores, Contiguous Memory allocation — Fixed and | VIRTUAL MEMORY - Basic concepts — . .
SLO-1 ) 8 ] i 3 4 Disk Scheduling
achievements usage, implementation Dynamic partition page fault handling
y . . . e Getting to know about Partition memory
&2 Understanding the evolution of Operat/ng Gaining the knoti#Sage of the usage of the management and issues: Internal Understanding , how an OS handles the |Understanding the various scheduling with
SLO-2 |systems from early batch processing semaphores for the Mutual exclusion - - )
5 fragmentation and external fragmentation |page faults respect to the disk
systems to modern complex systems mechanisms problems
. . . Classical Problems of synchronization — . . ; .
SLO-1 ACjISIQeSIgn constderatloqs for Readers writers problem, Bounded Buffer Strateg{es for‘sfe/ect/ng free holes in Performance of Demand paging F{LE SYSTEM INTERFACE: File concept,
$3 ultiprocessor and Multicore problem Dynamic partition File access methods
SL0-2 Undgrstand/ng the kex design issues of  |Good uqderstandlng of synchronization Ur_7derstandlng the allocation strategies Understqndmg the relationship of effective Understanding the file basics
Multiprocessor Operating systems and mechanisms with examples access time and the page fault rate
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Multicore Operating systems
4?5 gtg; (L)?LBML;(Understandmg the booing process LAB4 : System admin commands — Basics |LAB7: Shell Programs — Basic level LAB10 : Overlay concept LAB13:Process synchronization
Classical Problems of synchronization — . ; . .
. SLO-1 |PROCESS CONCEPT- Processes, PCB Dining Philosophers problem (Monitor Paged memory management Copy-on write File sharing and Protection
Understanding the Process concept and  |Understanding synchronization of limited  |Understanding the Paging technique.PMT 3 . |Emphasis the need for the file sharing and
SLO-2 : . f Understanding the need for Copy-on write |. .
Maintanance of PCB by OS resources among multiple processes hardware mechanism its protection
Page replacement Mechanisms: FIFO, o
SLO-1 |Threads - Overview and ts Benefits |CPU SCHEDULING : FCFS, SJF,Priority | Structure of Page Map Table Optimal, LRU and LRU approximation | -1=C. SYSTEM IMPLEMENTATION : File
) system structure
S-7 Techniques
SLO-2 |Understanding the importance of threads | Understanding the scheduling techniques |Understanding the components of PMT Lggir<tanding the rinds _and fons of the To get the basic file system structure
page replacement techniques
o . CPU Scheduling: Round robin, Multilevel | " . ¢
SLO-1 I;rocess Scheduling : Sghedulmg Queues, queue Scheduling, Multilevel foedback Example : Intel 32 bit and 64 -bit Counting baged page replacement and Directory Implementation
58 chedulers, Context switch Scheduling Architectures Page Buffering Algorithms
SLO2 Understgndmg basics of Process Understanding the scheduling techniques Undgrstandmg the Paging in the Intel To Ifnow on additional Techniques ' l{nderstandmg the various levels of
scheduling architectures available for page replacement strategies |directory structure
S | SLO-1 |LAB2: Understanding the Linux file system|LABS: System admin commands - Simple LAB 8 Process Creation LAB11: IPC using Pipes LAB14 : Study of 0S161
9-10 | SLO-2 task automations
SLO-1 Operations on Process — Process creation, |Real Time scheduling: Rate Monotonic Examplas ARM Arahitacturos Allocation of Frames - Global Vs Local FILE SYSTEM
S-11 Process termination Scheduling and Deadline Scheduling ol Allocation IMPLEMENTATION :Allocation methods
SLO2 Understanding the system calls — Und®standBB e Teal time. schidiiin Understanding the Paging with respect to  |Understanding the root cause of the Understanding the pros and Cons of
fork(),wait(),exit() 9 9 |arm Thrashing various disk allocation methods
L DEADLOCKS: Necessary conditions,
Inter Process communication : Shared i ! . . FILE SYSTEM IMPLEMENTATION :Free
SLO-1 Memory, Message Passing ,Pipe) Resourge allocation graph, Deadlock Segmented memory management Thrashing, Causes of Thrashing space Management
S-12 prevention methods
SLO-2 |Understanding the need for IPC Understanding the deadlock scenario Upderstandmg i o /e Understanding the Thrashing Unqergtqndlng the methods ?Va”ab Ig for
with respect to the primary memory maintaining the free spaces in the disk
PROCESS SYNCHRONIZATION: Deadlocks :Deadlock Avoidance, Detection ' . .
o3 SLO-1 Background, Critical section Problem and Recovery Paged segmentation Technique Working set Model Swap space Management
Understanding the race conditions and the |Understanding the deadlock avoidance, | Understanding the combined scheme for  |Understanding the working set model for | Understanding the Low-level task of the
SLO-2 . y . - o .
need for the Process synchronization detection and recovery mechanisms efficient management controlling the Working set Model 0S
S | SLO-1 |LAB3: Understanding the various Phases LABG - Linux cobafends LABY: Overlay concent LAB12: IPC using shared memory and LAB15 : Understanding the 0S161
14-15| SLO-2 |of Compilation of a ‘C’ Program i . Y P Message queues filesystem and working with test programs
Learning 1. Abraham Silberschatz, Peter Baer Galvin, Greg Gagne, Operating systems, 9t ed., John Wiley & Sons, 2013 3. Andrew S. Tanenbaum, Herbert Bos, Modern Operating systems, 4t ed., Pearson, 2015
Resources 2. William Stallings, Operating Systems-Internals and Design Principles, 7t ed., Prentice Hall, 2012 4. Bryant O’Hallaxn, Computer systems- A Programmer’s Perspective, Pearson, 2015
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Learning Assessment

) Continuous Learning Assessment (50% weightage) . i o
Leoms CLA—1(10%) CLA-2 (15%) CLA-3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level1  |Remember 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Understand
Level 2 ﬁgg:zze 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 E::;‘::te 10% 10% 15% 15% 16% 15% 15% 15% 15% 15%
Total 100 % 100% 100 % 100 % 100%

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. Balamurugan, Infosys, balams@gmail.com

1. Dr. Latha Parthiban, Pondicherry University, lathaparthiban@yahoo.com

1. Dr.G.Maragatham, SRMIST

[3. Ms. Aruna S, SRMIST

2. Mr. Eliazer M, SRMIST

SRM Institute of Science & Technology — Academic Curricula (2018 Regulations) - Control copy

222




Cg“rse 18cscaoes | CoUrse SOFTWARE ENGINEERING AND PROJECT MANAGEMENT Gurse c Professional Core L T/ PLC
ode Name Category 3]0 2 |4
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department [Computer Science and Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Familiarize the software life cycle models and software development process 112 |B 1123|4567 ]8]9[10[11]12]13|14]15
CLR-2: |Understand the various techniques for requirements, planning and managing a technology project 5 =
CLR-3: |Examine basic methodologies for software design, development, testing, closure and implementation ’g g < ® s g § x °
CLR-4 : |Understand manage users expectations and the software development team Sla = g é é p ‘S § e
CLR-5: |Acquire the latest industry knowledge, tools and comply to the latest global standards for project management § § “g’ z 2 S| = § o § E UE: 2
SIS(S| |&€|2121222|=2| |8|&|=]|5
S18|2| |2|2|&|&|3|3|5| |= 8|58
SIEE| |52 g5z, I28lE R
Course Learning Outcomes (CLO):  |At the end of this course, learners will be able to: T 2|2 5| S|@|5|8|a|sS|el2|eE|L a0l
R G e 8l 23 &5 @28 & 5/82/8 2
CLO-1: |Identify the process of project life cycle model and process 118580 HIH|L|-|-|-|L|-|HIHIM|M|-]|-]-
CLO-2: |Analyze and specify software requirements through a productive working Relationship with project stakeholders 218075 HIHIH|H|H|-|M|-|H|H|H|M|-|-]|-
CLO-3: |Design the system based on Functional Oriented and Object Oriented Approach for Software Design. 318585 HIH|M|H|H MILIH|IHIM|-]|-]-
CLO-4: |Develop the correct and robust code for the software products 3|85 85 H{H|H|-|H|-|-|M|{H|{M|H|-]|-]-]-
CLO-5: |Perform by applying the test plan and various testing techniques 28|75 HIM MM M|{M M| -|H|H]| - -
Duration (hour) 15 15 15 15 15
SLO-1 |Introduction to Software Engineering Eggxxeg;zgn-%ﬁware Rasion Software Construction Introduction to testing Product Release
S-1 - :
SLO-2 g:t';tww.g: Project Management SUBICYER Design Standards - Design Type Coding Standards Verification Product Release
SLO-1 | Traditional — Waterfall, V Model Design model'— ArciCEiae Coding Framework Validation Product Release Management
S-2 Software architecture
SLO-2 |Prototype, Spiral, RAD Software Design Methods Reviews - Desk checks (Peer Reviews) Test Strategy Product Release Management
$3 SLO-1 | Conventional — Agile, Top Down , Bottom Up Walkthroughs Planning Implementation
SLO-2 |XP, Scrum Module Division (Refactoring) Code Reviews, Inspections Example: Test Strategy and Planning Implementation
s SLO-1 |Lab1:Identify the Software Project, Create |Lab 4:Prepare Project Plan based on scope, |Lab 7:State and Sequence Diagram, Lab 10: Module Implementation (Phase
45 | SLO-2 Business Case, Arrive at a Problem Find Job roles and responsibilities, Calculate |Deployment Diagram, Sample Frontend 2), Scrum Master to Induce New Issues |Lab 13:Manual Testing
Statement Project effort based on resources Design (UI/UX) in Agile Development
S6 SLO-1 |Introduction to Requirement Engineering  |Module Coupling Coding Methods Test Project Monitoring and Control User Training
SLO-2 |Requirements Elicitation Component level design Structured Programming Test Project Monitoring and Control Maintenance Introduction
S7 SLO-1 | Software Project Effort and cost estimation |User Interface Design Object-Oriented Programming Test Project Monitoring and Control Maintenance Types - Corrective
SLO-2 |Cost estimation Pattern oriented design Automatic Code Generation Test Project Monitoring and Control Adaptive
58 SLO-1 |Cocomo 1and 2 Web application design Automatic Code Generation Test Project Monitoring and Control Perfective
SLO-2 |Cocomo 1and 2 Web application design Automatic Code Generation Test Project Monitoring and Control Preventive
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SLO-1 Lab 11:Module Implementation (Phase 3)
s IL:b 2_:Stakeholder apd User Description,  |Lab 5:Prepare the W_ork,‘Breakc.lown Lab 8:Modlule Description, Module Scru_m Maste( fo Induce New Lab 14:User Manual, Analysis of Costing,
9-10 | sLo2 entify the; appropna@e Prqcess Model, Struc?qre pased on timelines, Risk Implementation (phase 1) Using Agile requirements in Agile Development,  |Effort and Resources
Comparative study with Agile Model Identification and Plan Scrum Master to Induce New Issues in
Agile Development, Code Documentation
S11 SLO-1 |Risk Management Design Reuse Software Code Reuse Design —Master test plan, types Maintenance Cost
SLO-2 [Risk Management Design Reuse Software Code Reuse Design —Master test plan, types Maintenance Process
S-12 SLO-1 | Configuration management Concurrent Engineering in Software Design  |Pair Programming Test Case Management life cycle
SLO-2 |Configuration management Concurrent Engineering in Software Design | Test-Driven Development Test Case Management Software Release
$-13 SLO-1 |Project Planning — WBC, planning, Design Life-Cycle Management Configuration Management Test Case Reporting Software Maintenance
SLO-2 |scope, risk Design Life-Cycle Management Software Construction Artifacts Test Case Reporting Software Release, Software Maintenance
SLO1 Lab 6:Design a System Architecture, Use
) . . Case Diagram, ER Diagram (Database), DFD 1 ,
S LRab 3:Identn‘y ti;:e Requmin,;entsf System Diagram (process) (Upto Level 1), Class kjb 9.Mo<7u§9 A Klementatlpn, SC’“”.’ Adil Lab 12:Master Test Plan, Test Case Lab 15: Project Demo and Report
14-15| SLO-2 | edurements, Funclional RequISments. | iagram (Applied For OOPS based Project), | oo 0 19°e New 1equirements in AGHe | pegign (phage ) Submission with the team
on-Functional Requirements C il ’ Development
ollaboration Diagram (Applied For OOPS
based Project) (Software — Rational Rose)
1. Roger S. Pressman, Software Engineering — A Practitioner Approach, 6t ed., McGraw Hill, 2005 5. Ashfaque Ahmed, Software Project Management: a process-driven approach, Boca Raton, Fla: CRC
Learning 2. lan Sommerville, Software Engineering, 8" ed., Pearson Education, 2010 Press, 2012
Resources 3. Rajib Mall, Fundamentals of Software Engineering, 4! ed., PHI Learning Private Limited, 2014 6. Walker Royce, Software Project Management, Pearson Education, 1999
4. Ramesh, Gopalaswamy, Managing Global Projects, Tata McGraw Hill, 2005 7. Jim Smith Agile Project Management: Creating Innovative Products,Pearson 2008

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) o o
Lkoms CLA— 1 (10%) CLA-2 (15%) CLA-3(15%) CLA= 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 [Remember 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Understand
Level 2 ﬁﬁilize 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 EX:;‘::“* 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. Girish Raghavan, Wipro Technologies

1. Dr. Latha Parthiban, Pondicherry University, lathaparthiban@yahoo.com

1. Mrs. Sasi Rekha Sankar, SRMIST

2. Dr.Mariappan Vaithilingam, Amazon, Bangalore

2. V. Masilamani. IlIITDM, masila@jiitdm.ac.in

2. Dr. T.S.Shiny Angel, SRMIST

3. Mr.N.Arivazhagan, SRMIST

4. Mrs K.R.Jansi, SRMIST
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Course 18cscao7y | Gourse ADVANCED PROGRAMMING PRACTICE e c Professional Core - P C
Code Name Category 310|214
Pre-requisite 180SC202. Co-requisite 180SC204. Progressive Nil
Courses Courses Courses
Course Offering Department [Computer Science and Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Create Real-time Application Programs using structured, procedural and object oriented programming paradigms L2 |8 1123|4567 ]8]9[10[11]12]13|14]15
CLR-2: |Create Real-time Application Programs using event driven, declarative and imperative programming paradigms = =
CLR-3: |Create Real-time Application Programs using parallel, concurrent and functional programming paradigms | S < . - % ] -
CLR-4 : |Create Real-time Application Programs using logic, dependent type and network programming paradigms 38 g = -g S § E g §
CLR-5: |Create Real-time Application Programs using symbolic, automata based and graphical user interface program paradigm % 5|2 =M %— o % X (‘/'3)’ = gl
CLR-6: |Create Real-time Application Programs using different programming paradigms using python language £ % £ E 2 ° é’ =J =N § kS ; g
£l& = 2|21 8|/8|8|3|5 = 85 3
SIB|8| |B|5|2lgls35225/8| |7
Course Learning Outcomes (CLO):  |At the end of this course, learners will be able to: 2| Sl 5 358588522 |E|&=212/12/3
S 14 |A Wl ol olg|[=|l|ldo|m|ls|lola|/5|alala
CLO-1: |Create Programs using structured, procedural and object oriented programming paradigms 318580 HIH I H|H|H|-|-|]LIM|{M|L|M|-|M]|-
CLO-2: |Create Programs using event driven, declarative and imperative programming paradigms 318580 HIHIHIH|H|-|-|LIMIM| L M|-]-]-
CLO-3: |Create Programs using parallel, concurrent and functional programming paradigms 318580 HIH|H|H|H -|LIMI ML IM]| -] -
CLO-4: |Create Programs using logic, dependent type and network programming paradigms 3 185]80 HIHIH|H|H|-|-|LIMIM L M|-]-]-
CLO-5: |Create Programs using symbolic, automata based and graphical user interface programming paradigms 318580 HIH I H|IH|H|-|-|LIMM|L|M -] -
CLO-6: |Create Programs using different programming paradigms using python language 318580 HIHIH|IH|H|-|-]LIM|M|L|M|-|-]-
Duration (hour) 15 15 15 15 15
SLO-1 | Structured Programming Paradigm Event Driven Programming Paradigm Parallel Programming Paradigm Logic Programming Paradigm Symbolic Programming Paradigm
S-1 . 4 . . s . . First-class function, Higher-order function, |Symbolic Maths, algebraic manipulations,
SLO-2 |Programming Language Theory Event Object, handler, bind Multi-threading, Multi-Processing Pure functions, Recursion limits, differentiation, integration, series
SLO-1 tthf;rg:qacop ini structured program Keypress events, Mouse events Serial Processing, Parallel Processing Packages: Kanren, SymPy SymPy usage for symbolic maths
S-2 - —————=
SLO-2 rseizl;se/g{;zey selection, decision, teration, Automatic events from a timer Multiprocessing module in Python PySWIP, PyDatalog Equation Solving, Matrices
SLO-1 |Other languages: C, C++, Java, C#, Ruby |Other languages: Algol, Javascript, EIm | Process class, Pool class Other languages: Prolog, ROOP, Janus | Other languages: Aurora, LISP, Wolfram
S8 SLO-2 |Demo: Structured Programing in Python g;g)’gl; Sient D rRgraning n Demo: Parallel Programming in Python Demo: Logic Programming in Python Demo: Symbolic Programming in Python
f5 2::8; Lab 1: Structured Programming Lab 4: Event Driven Programming Lab 7: Parallel Programming Lab 10: Logic Programming Lab 13: Symbolic Programming
SLO-1 |Procedural Programming Paradigm Declarative Programming Paradigm Concurrent Programming Paradigm Dependent Type Programming Paradigm |Automata Based Programming Paradigm
&6 SLO-2 |Routines, Subroutines, functions Sets of declarative statements Parallel Vs Concurrent Programming Logic Quantifier: for all, there exists Z{Zg;g;%tﬁ Z;jhﬂ; , deterministic finite
s7 SLO-1 |Using Functions in Python Object attribute, Binding behavior threading, multiprocessing Dependent functions, dependent pairs State transitions using python-automaton
SLO-2 |logical view, control flow of procedural Creating Events without describing flow |concurrent.futures, gevent, greenlets, Relation between data and its computation |Initial state, destination state, event
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programming in various aspects celery (transition)
SLO-1 |Other languages: Bliss, ChucK, Matlab Other languages: Prolog, Z3, LINQ, SQL | Other languages: AN, Plaid Other Languages: Idris, Agda, Coq Other languages: Forth, Ragel, SCXML
S-8 _ |Demo: creating routines and subroutines . : = J A Demo: Dependent Type Programming in  |Demo: Automata Based Programming in
SLO-2 using functions in Python Demo: Declarative Programming in Python |Demo: Concurrent Programming in Python Python Python
9_810 Stgg Lab 2: Procedural Programming Lab 5: Declarative Programming Lab 8: Concurrent Programming Lab 11: Dependent Type Programming Lab 14: Automata Programming
SLO-1 | Object Oriented Programming Paradigm  |Imperative Programming Paradigm Functional Programming Paradigm Network Programming Paradigm GUI Programming Paradigm
S SLO-2 |Class, Objects, Instances, Methods Program State; Instructions g CrargeNge Sequence of Commands Socket F?rogra'mmmg: JCcP & U DP Graphical User Interface (GUI)
program state Connection oriented, connectionless
i . . A . Sock_Stream, Sock_Dgram, socket(), :
o1 SLO-1 |Encapsulation, Data Abstraction Combining Algorithms and Data Structures |map(), reduce(), filter(), lambda bind(), recvirom(), sendto), listen) Tkinter, WxPython, JPython
i . . . ] , ] Server-Client; send(), recv(), connecty(), '
SLO-2 |Polymorphism, Inheritance Imperative Vs Declarative Programming | partial, functools accept(), read), write(), close() WxWidgets, PyQT5
SLO-1 |Constructor, Destructor Other languages: PHP, Ruby, Perl, Swift | Other languages: F#, Clojure, Haskell Other languages: PowerShell, Bash, TCL |Other languages: GTK, java-gnome
§13 SLO-2 g);fn”;’? Igéznﬁ? u;%‘anETA’ e L Demo: Imperative Programming in Python |Demo: Functional Programming in Python |Demo: Socket Programming in Python Demo: GUI Programming in Python
1 4?1 5 §t8; Lab 3: Object Oriented Programming Lab 6: Imperative Programming Lab 9: Functional Programming Lab 12: Network Programming Lab 15: GUI Programming
1. %zglesglggh Aﬂl;eg//ew of Programming Paradigms throughout the History: With a suggestion Toward a Future Approach, 4. Amit Saha, Doing Math with Python: Use Programming to Explore Algebra, Statistics,
) ’ r N . ) b Calculus and More, Kindle Edition, 2015
Learning 2. John Goerzen, Brandon Rhodes, Foundations of Python Network Programming: The comprehensive guide to building 5. Alan D Moore, Python GUI Programming with Tkinter: Develop responsive and
Resources network applications with Python, 2 ed., Kindle Edition, 2010 ] ’ 9 9 ; P resp

3. Elliot Forbes, Learning Concurrency in Python: Build highly efficient, robust and concurrent applications, Kindle Edition,

powerful GUI applications with Tkinter, Kindle Edition, 2018

2017 6. https://www.scipy-lectures.org/
Learning Assessment
, Continuous Learning Assessment (50% weightage) ) o 0
Likeoms CLA= 1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice

Level 1 Remember 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%

Understand
Level 2 ﬁgg:zze 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 EZ:;‘::@ 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%

Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. Sagar Sahani, Amadeus Software Labs, Bangalore, hello.sagarsahni@gmail.com

1. Dr. Rajeev Sukumaran, IIT Madras, rajeev@wmail.iitm.ac.in

1. Dr. R. Annie Uthra, SRMIST

2. Mr. Janmajay Singh, Fuji Xerox R&D, Japan, janmajaysingh14@gmail.com

2. Prof. R. Golda Brunet, GCE, goldabrunet@gcessalem.edu.in

2. Dr. Christhu Raj M R, SRMIST

3. Ms. K. Sornalakshmi, SRMIST

4. Mr. C. Arun, SRMIST
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Course Code | 18CSC301T | Course Name FORMAL LANGUAGE AND AUTOMATA CC°“rse c Professional Core T PLC
ategory 0013
Pre-requisite Courses Nil | Co-requisite Courses Nil Progressive Courses Nil
Course Offering Department Computer Science and Engineering Data Book / Codes/Standards Nil
%ﬂ;s)e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Utilize the mathematics and engineering principles for the basics of Formal Language 1172 K3 11213 4 |56 ] 7 [8]9 [10[11]12]13|14]15
CLR-2: |Acquire knowledge of Automata and minimize with Regular language's ElE| e o B =
CLR-3: |Acquire knowledge of Context free Grammar and simplify using normal forms % ‘o; = %’ & b ;O §
CLR-4: |Gain knowledge to push down automata and apply it with CFL Sl 5] 2 2 e g. . = c 2| 2
CLR-5: | Analyze the methods of turning machine S €| 5 g 2ls|2 |5|2=s_| & 5 =&
CLR-6: |Analyze and Design the methods of computational complexity £ x| Z o 2| 8|8 |8|3|EE s | 8| g 3
g8 |5]E|=|e8Z|2EF 5|E|2 |2 |ale

- oliis | 5 2l 3|5 |e5 |25 w3285 |00
%fés)e Learning Outcomes | ;e end of this course, learners will be able to: % I;e:— % g’ § § :g § é E UEJ % u;:_j -§ § § “E" § g §
CLO-1: |Acquire the knowledge of mathematics and engineering principles for the basics of Formal Language 318070 M| H| - H L] - - |- Ly L] - H|-]-]-
CLO-2: |Acquire the ability to identify specification of a Regular language's with Automata 318575 M{H| L | M|L]|- - |- IM| L] -]H]-]-]-
CLO-3: |Acquire knowledge of Context free Grammar and simplify using normal forms 3175|70 MIH|M| H L - |- M| L] -H|-]-]-
CLO-4 : |Understand the concepts of push down automata and CFL. 318580 MIH|M| H L] - - |- M| L] -H|-]-]-
CLO-5: |Apply the knowledge to turning machine and its methods 3 |.86 |75 HIH| M| H]|L]|- - |- M| L] -1H|-]-]-
CLO-6: |Design the computational and acceptor machines using FA, PDA and Turing machines 3180]70 L H L] - - |-l Ly Ll -] H] -]~
Duration (hour) 1 9 9 9 7

; Grammars: Introduction: Types  |Pushdown Automata: Definitions Moves | Turing Machines: Introduction Undecidability :Basic definitions

SLO-1 |Introduction to Automaton of G
S . Context Free Grammars and Instantaneous descriptions Formal definition of Turing machines, Decidable problems,

SLO-2 |Mathematical concepts o

Languages Instantaneous descriptions

SLO-1 |Formal Languages: Strings, Languages, Properties Derivations Deterministic pushdown automata Turing Machine as Acceptors Il:;:gggﬁ; of undecidable problems and
S-2 = ] : —

SLO-2 |Finite Representation : Regular Expressions Ambiguity Problems related to DPDA Zgzl;l:grss related to turning machine as  |Rice’s Theorem

SLO-1 |Problems related to reqular exoressions Relationship between derivation |Non - Deterministic pushdown automata  |Problems related to turning machine as  |Undecidable problems about Turing
53 9 p and derivation trees Acceptors Machine- Post's Correspondence Problem

SLO-2 |Finite Automata ‘Deterministic Finite Automata Problems related to Context free |Problems related to NDPDA Problems related to Post’s Correspondence

) Grammar Problem

SLO-1 |Nondeterministic Finite Automata Simplification of CFG : Problems related to DPDA and NDPDA | Turing Machine as a Computing Device |Properties of Recursive and Recursively
S-4 - . Elimination of Useless Symbols Problems related to turning Turing enumerable languages

SLO-2 |Finite Automaton with €- moves ;i : .

Machine as a Computing Device

SLO-1 Problems related to Deterministic and Simplification of CFG : Unit Pushdown automata to CFL Equivalence |Problems related to turning Turing Introduction to Computational Complexity:
S5 Nondeterministic Finite Automata productions Machine as a Computing Device Definitions

SLO-2 | Problems related to Finite Automaton with €- moves ,f;gﬂcﬂtci:gggn of CFG : Null Z?Gblems related to Equivalence of PDA to Time and Space complexity of TMs
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Duration (hour) 11 9 9 9 7
$6 SLO-1 |Equivalence of NFA and DFA Problems related to Problems related to Equivalence of PDA to | Techniques for Turing Machine Complexity classes: Class P, Class NP
SLO-2 |Heuristics to Convert NFA to DFA Simplification of CFG CFG Construction
SLO-1 |Equivalence of NDFA's with and without €-moves Chomsky normal form CFL to Pushdown automata Equivalence Cons{der{ng the state as a tuple Complexity classes: Introduction to NP-
5.7 ' ' : Constc{er/ng the tape symbol as a tuple  |Hardness
SLO-2 Problems related Equivalence of NDFA’s with and  |Problems related to CNF Problems related to Equivalence of CFG |Checking off symbols NP Completeness
without €-moves to PDA
58 SLO-1_[Minimization of DFA Greiback Normal form Pumping lemma for CFL Modifications of Turing Machine
SLO-2 |Problems related to Minimization of DFA Multi-tape Turing Machine
SLO-1 Regular Languages : Equivalence of Finite Automata |Problems related to GNF Problems based on pumping Lemma Non-Deterministic Turing Machine
-9 and Regular Languages
SLO-2 Equivalence of Finite Automata and Regular Semi-Infinite Tape Turing Machine
Grammars
SLO-1 Problems related to Equivalence of Finite Automata
$-10 and. Regular ‘Lgnguages and Regular G(ammars
SLO-2 Variants of Finite Automgta :Two-way Finite
Automaton Mealy Machines
SLO-1 |Properties of Regular Languages: Closure Properties
S-11 | SLO-2 |Set Theoretic Properties & Other Properties
SLO-3 |Pumping Lemma
1. Hoperoft J.E,, Motwani R. and Uliman J.D, “Introduction to Automata Theory, 3. 515)111(;1.C.Martm, Introduction to Languages and the Theory of Computation” McGraw-Hill Education, 01- May-
IF_{earmng Lapguageg and C g uta(:ons , Second Ed/iig Rear =l l:;ducatlon, 200 . 4. Kamala Krithivasan, Rama.R,” Introduction to Formal Languages, Automata Theory and Computation”, Pearson
esources 2. Michael Sipser, “Introduction to the Theory of Computation” Cengage Learning, Education India. 01-Sen-2009
2012, : it s % .
5. PeterLinz, "An introduction to formal languages and automata’, Jones & Bartlett Learning, 2001.
Learning Assessment
, Continuous Learning Assessment (50% weightage) ) L o
Leveli'ff;ﬂ“inskmg CLA—1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA -4 (10%)# Final Examination (50% weightage)
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁg"eﬁggﬁg 40% - 30 % 1 30% 30 % - 30% -
Level 2 PRl 0% . 0% d 40% 40% i 40% .
nalyze
Level 3 Craluate 20% . 30 % : 30 % 30 % : 30% :
reate
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr.R.AnnieUthra

2. Dr.Jeyasudha
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Course | ygcacaons | Gourse COMPUTER NETWORKS Causee | ¢ Professional Core LT P e
Code Name Category 310124
Pre-requisite Courses Nil | Co-requisite Courses Nil Progressive Courses \ Nil
Course Offering Department CSE Data Book / Codes/Standards Nil
(Cé)tgs)e Learing Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Describe the importance of various Internet protocols like ARP, RARP, ICMP, Multicasting and multi routing, SCTP 1 142 |§8 112134 [5]6 |7 [8]9]10/11]12]13|14]15
CLR-2: |Understand the transport layer protocols , application layer protocol and its characteristics El L . [ >
CLR-3: |Learn and Understand IPV6 technologies u_ga’ = = §’ 3 ;- = 8
CLR-4: |Work with client server sockets and develop related applications to communicate with each other. > 6| & 20 %. = 2 o [= gl 2
CLR-5: |Understand the wide area network protocols (€| § Sl 22| 8|2 o § Slew| £
CLR-6: |Learn the basics of DSL,ATM,HDLC,MPLS £l x| Z 22| 8|8 |8|3 | 3| 85|38
Flo |l o STl |lsslP|s|E88 T | 2| =| o
518/ €| 8 5 5255 36548/ 8 B85 7|0
. _ c B3 (=) > [} [} = = —
Coursg Learning OUICOMeS | 4 136 eng of this course, learners will be able to: S [ 5 8|28 8 582 2 E| S 2 233
CLO-1: |/dentify the basics of different types of network and transport layer protocols 318070 LIH| -] H]|L|- - |-l L L -1H]-]-1]-
CLO-2: |Design and implement the socket programming 31875 MIH| - ML - - |- M L -l H -] -]-
CLO-3: |Enumerate the types of application layer protocols 3175]70 M| H H |L - M L H|l-|-]-
CLO-4: |Analyze and compare the IPv4 and IPv6 protocols 318580 MIH| -] HIL - - -M L -l H] - -]-
CLO-5: |Familiarize with wide area technologies 31875 HIH| - | HIL - - |- M L -lH]l -] -]-
CLO-6: |Describe the working of DSL,ATM,PPP, 3180170 LIH|-| HIL - - | -JL L -|lH] -] -]-
Duration (hour) 15 15 15 15 15
S-1 SLO-1 | IP header Byte ordering DNS IPV6 Overview DSL
SLO-2 | IP fragmentation Byte ordering conversion functions DNS in the Internet, IPV6 Features Other DSL Technology
S0 SLO-1 | ARP System calls DNS Resolution IPV6 Addressing Modes DSL Benefits
SLO-2 | RARP Sockets DNS Messages IPV6 Address Types Cable Technology
53 SLO-1 | ICMP —introduction System calls used with Sockets TELNET Introduction Compare DSL Vs Cable
SLO-2 | ICMP-Messages lterative and concurrent server SSH Address Space Allocation Frame Relay, VPN
S4-5 SLO-1_| Study of necessary header )‘{Ies W UDP Echo Client Server Communication Full Duplex Chat Using TCP/IP ARP implementation Using UDP Implementation of VPN
SLO-2 | respect to socket programming.
S6 SLO-1 | Debugging tools Socket Interface FTP Global Unicast Addresses ATM Introduction
SLO-2 | ICMP package Structure and Functions of Socket TFTP Auto configuration ATM Cell Format
s.7 SLO-1 | UDP Datagram Remote Procedure Call WWW Architecture Renumbering ATM Layer
SLO-2 | UDP characteristics RPC Model, Features WWW Documents IPV6 Routing Protocols AAL Layer
SLO-1 TCP Header TCP Client Server Program HTTP Introduction ATM Application
S8 SLO-2 ;rilzecsosnnect/on establishment Input, Output Processing Module HTTP Request and Reply IPV6 Packet Format PPP
S910 SLO-1 | Study of Bgstc Functions of Socket Concurrent TCP/IP Day-Time Server Implementation of File Transfer Study o)_‘ IPV6 Addressing & Communication Using HDLC
SLO-2 | Programming Protocol Subnetting
S-11 SLO-1 TCP Error Control UDP Client Server Program DHCP Operation 22?;;”80n between IPV4 and IPV6 PPP Services, Components
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Duration (hour) 15 15 15 15 15
SLO-2 | TCP Congestion Control UDP Control block table & Module DHCP Configuration IPV4 to IPV6 Tunneling PPP frame and byte stuffing
512 SLO-1 TCP Flow Control UDP Input & Output Module SMTP IPV4 to IPV6 Translation Techniques | HDLC
SLO-2 | Multicasting SCTP Sockets POP3 NAT Protocol Translation HDLC Transfer Modes, Frame
o3 | SLOA utcasting and Mlicast Rouing | 5GP Services and Features, Packet Format IMAP IPV6 Mobility Types of HDLC Frame
SLO-2 | Stream Control Transmission Protocol | SCTP Client/Server MIME Protocols Changed to Support IPV6 | MPLS
SLO-1 Simple TCP/IP Client Server ] Remote Command Execution b o .
S 14-15 SLO2 | Communication Half Duplex Chat Using TCP/IP Using UDP Implementation of NAT Communication Using PPP
Learin 1. Behrouz A. Forouzan, “TCP IP Protocol Suite ” 4th edition, 2010, McGraw-Hilll[SBN: 0073376043
Resourcges 2. Douglas E. Comer, Internetworking with TCP/IP, Principles, protocols, and architecture,Vol 1 5th 3. Richard Stevens, Unix Network Programming, vol.1, 3rd edition, 2003, McGraw-Hilll[SBN 0-07-246060-1
Edition,2006 ISBN: 0131876716, ISBN: 978-0131876712

Learning Assessment

Bloom's Continuous Learning Assessment (50% weightage) Final Examination (50% weightage)
Lovel o The CLA— 1 (10%) CLA -2 (15%) CLA - 3 (15%) CLA—4 (10%)#
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁg”:rggﬁg 20% 20% 15 % 15% 15 % 15% 15 % 15% 15 % 15%
Level 2 ﬁgg:)yﬂe 20 % 20 % 20 % 20% 20% 20% 20 % 20% 20 % 20%
Level 3 E‘r’:;‘::te 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Thamaraiselvam.S, Zoho Corporation. thamaraiselvams@gmail.com

1. Dr.Uma,Anna University ,umaramesh@auist.net

1. Dr.K. Venkatesh,SRMIST, 2.Dr.G.Usha, SRMIST

2. Mithun, Cognizant, Mithun.SS@cognizant.com

2. Dr.KunvarSingh, NIT Trichy,kunwar@nitt.edu

2. Dr.J Kalaivani, SRMIST,4.Mr.GodwinPon, SRMIST
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Course . L|T|P]|C
Course Code 18CSC303J Course Name DATABASE MANAGEMENT SYSTEMS Category C Professional Core 310 2 4
Pre-requisite Courses Nil | Co-requisite Courses Nil Progressive Courses | Nil
Course Offering Department Computer Science and Engineering Data Book / Codes/Standards Nil
(Cé)tgs)e Learing Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: | Understand the fundamentals of Database Management Systems, Architecture and Languages 117278 112 3] 4 |56 7 |89 [10[11]12][13]14 /15
CLR-2: | Conceive the database design process through ER Model and Relational Model 5 =
.| Design Logical Database Schema and mapping it to implementation level schema through Database Language El S|l @ @ ® ~
CLR-3: | Features SN =1 5§ & 3 S 8
o = 3 Kl
CLR-4 : | Familiarize queries using Structure Query Language (SQL) and PL/SQL % é é % e § “c‘_ Ggf’ PN é i é oy
CLR-5: | Familiarize the Improvement of the database design using normalization criteria and optimize queries S ..g £ Sl E|e| 2 L3 o § 5 ; g
CLR-6: | Understand the practical problems of concurrency control and gain knowledge about failures and recovery é a | £ = E 21 8183 s o3 S < 3
5|BIB| B 5I2l4|cl35l,022|5E v
- o Q| & S S Cl s
Cours.e Learning OUtComes | e ond of this course, learners will be able to: e S| 8 S 8 % ? 8 § S22 /T ° 21318
(CLO): S|l | bl a| ol < |S|lo|lu|jale|lolalI|a|ala
CLO-1: | Acquire the knowledge on DBMS Architecture and Languages 318070 HI M| L L - -] - -l L L L]IH| -] -]-
CLO-2 - Apply the fundamentals of data models to model an application’s data requirements using conceptual modeling tools like 3|85| 75 HIH| H| H|H| - -|H|H|H|H -] -
" | ER diagrams
CLO-3: | Apply the method to convert the ER model to a database schemas based on the conceptual relational model 3" 75: 470 HIHI H| H|H]| - -|H|H|H|H -] -
CLO-4: | Apply the knowledge to create, store and retrieve data using Structure Query Language (SQL) and PL/SQL 3185 80 HIH|H| H|H]| - -|H|H|H|H
CLO-5: | Apply the knowledge to improve database design using various normalization criteria and optimize queries 3185 |75 HIH| L | M |L|- - MM M| L -] -
CLO-6: | Appreciate the fundamental concepts of transaction processing- concurrency control techniques and recovery procedures. | 3 | 85 | 75 HI L] L L L] - -|H] L] L] L
Duration (hour) 15 15 15 15 15
SLO-1 |What is Database Management System |Database Design Basics of SQL-DDL,DML,DCL, TCL Relational Algebra — Fundamental .
5 ; Transaction concepts,
S-1 Advantage of DBMS over File ; 3 . Operators and syntax, relational algebra ; :
SLO-2 : Design process Structure Creation, alternation ; ; properties of transactions,
Processing System queries, Tuple relational calculus
-2 SLO-1_|Introduction and applications of DBMS Entity Relation Model Defining Constraints-Primary Key, Foreign Key, Serial izability of transactions, testing
SLO-2 |Purpose of database system y Unique, not null, check, IN operator for serial inability, System recovery,
SLO-1 . - ' = Pitfalls in Relational database,
Functions-aggregation functions Built-in ,
) . p . . ) = Decomposing bad schema
S-3 Views of data ER diagram Functions-numeric, date, string functions, string . Concurrency Control
SLO-2 7 y Functional Dependency -
functions, Set operations, M o .
definition, trivial and non-trivial FD
SLO-1_|Lab 1: SQL Data Definition Lgnggage . 5 - Lab 7 : Join Queries on sample exercise. * Frame |Lab10: PL/SQL Procedures on sample fab 13: PL/SQL Exception Handl{ng
Commands on sample exercise * The Lab4 Inbuilt functions in SQL on . . Frame and execute the appropriate
S4-5 ; ; and execute the appropriate DDL,DML,DCL,TCL |exercise. * Frame and execute the ;
SLO-2 |abstract of the project to construct sample Exercise. ) 5 . . . PL/SQL Procedures and Functions
for the project appropriate Join Queries for the project p
database must be framed for the project
SLO-1 . . . . . closure of FD set, closure of attributes Two- Phase Commit protocol,
S-6 SLO2 Database system Architecture Keys , Attributes and Constraints | Sub Queries, correlated sub queries imeducible set of FD Recovery and Atomicity
S-7 gtg; Data Independence Mapping Cardinality Nested Queries, Views and its Types Normalization — 1Nf, 2NF, 3NF, Log-based recovery
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Duration (hour)

15

15

15

15

15

concurrent executions of transactions

SLO1 . Extended ER - Generalization, Transaction Control Commands Commit, Decomposition using FD- dependency
S8 SLO-2 The evolution of Data Models Specialization and Aggregation  |Rollback, Save point preservation, and related problems
SLO-1 Lab 2: SQL Data Manipulation Language |Lab 5: Construct a ER Model for |Lab 8: Set Operators & Views. * Frame and Lab 11: PL/SQL Functions * Frame and &ab 14: PL/SQL Trigger .
N L . . y . ) . Frame and execute the appropriate
S9-10 Commands * Identification of project the application to be constructed to|execute the appropriate In- Built functions for the |execute the appropriate Set Operators & P
SLO-2 e ; . g PL/SQL Cursors and Exceptional
Modules and functionality a Database project Views for the project ) ;
Handling for the project
S-11 SLO-1 Degrees of Data Abstraction ER Diagram Issues Weak Entity ~ |PL/SQL Concepts- Cursors BCNF Locking mechanism, solufion o
SLO-2 concurrency related problems
S-12 SLO-1 Database Users and DBA Relational Model gl P rocedure,'Functlons Riders and Multi- valued dependency, 4NF Deadlock
SLO-2 Exceptional Handling
SLO1 Conversion of ER to Relational ] : two-phase locking protocol, Isolation,
S-13 SLO2 Database Languages Table Query Processing Join dependency and 5NF Intent locking
SLO- é%?nfnfr%s gs;an::st;Ocltk)a;lnggﬁgzl Lab 6: Nested Queries on sample Lab 15 * Frame and execute
commands fo the sample exercises exerc;se * Construction of Lab9: PL/SQL Conditional and lterative Lab 12: PL/SQL Cursors * Frame and the appropriate PL/SQL
S 14-15 M . . p =g - Statements * Frame and execute the execute the appropriate PL/SQL Conditional |Cursors and Exceptional
SLO-2 |* Identify the issues that can arise in a Relational Table from the ER - g j . » . e
’ ; ; appropriate Nested Queries for the project and lterative Statements for the project Handling for the project * Demo
business perspective for the Diagram )
L of the project
application
1. Abraham Silberschatz, Henry F. Korth, S. Sudharshan, Database System Conceptsll, Sixth Edition, 4. Martin Gruber, Understanding SQL, Sybex,1990
Tata McGraw Hil, 2011. e 5. Sharad Maheshwari Introduction to SQLandPL/SQL,2ded., LaxmiPublications, 2016.
Learnin 2. Ramez Elmasri, Shamkant B. Navathe, Fundamentals of Database Systemsll, Sixth Edition, 6. RaghuramaKrishnan,Johannes Gehrke, Database Management Systems, 3rdEdition, McGrawHill
R g Pearson Education,2011. Education,2003.
esources 3. CJ Date,A Kannan,S Swamynathan, An Introduction to Database Systems, Eight Edition, Pearson
Education,2006.
4. Rajesh Narang, Database Management Systems, 2'd ed., PHI Learning Private Limited,2011.

Learning Assessment

Final Examination (50% weightage)

Bloom’s Continuous Learning Assessment (50%weightage)
Level of Thinking CLA -1 (10%) CLA -2 (15%) CLA -3 (15%) CLA -4 (10%)#
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice

Level 1 Remember 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%

Understand
Level 2 ﬁgg:ize 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 Saule 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%

Total 100 % 100 % 100 % 100 % -

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr.Mariappan Vaithilingam, Engineering Leader Amazon, dr.v.m@jeee.org

1. Ms. Sasi Rekha Sankar SRMIST

2. Mr. Badinath, SDET, Amzon, sbadhrinath@gmail.com

2. Mr.Elizer, SRMIST

3. Mrs. Hemavathy, SRMIST
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Course Code

18CSC304J Course Name

COMPILER DESIGN

Course
Category

C Professional Core

Pre-requisite Courses

18CSC301T

| Co-requisite Courses

Nil Progressive Courses \

Nil

Course Offering Department

Computer Science and Engineering

Data Book / Codes/Standards

Nil

(CCOLUIQS)E Learning Rationale The purpose of leaming this course is fo: Learing Program Learning Outcomes (PLO)
CLR-1: | Utilize the mathematics and engineering principles for the Design of Compilers 112 3 112 13| 4 516 7 18] 9 [10]11]12]13]14 15
CLR-2: | Acquire knowledge of Lexical Analyzer from a specification of a language's lexical rules == o 3 =
CLR-3: | Acquire knowledge of Syntax Analyzer for parsing the sentences in a compiler grammar B | = = 3 = §
. . - - ; . m| 25 LY IS (<) <
CLR-4: | Gain knowledge to translate a system into various intermediate codes o & 2 2l 0|8 = £ E=a=
CLR-5: | Analyze the methods of implementing a Code Generator for compilers = (2|5 Sl 2ig|2 |52 s o E 5|5 s
CLR-6: | Analyze and Design the methods of developing a Code Optimizer s |x| E o 2|88 |8|3|5= = | 8lgl 2
Flo| o = =< B g5 F || ER T ||| o
s e @ (ORI @B O = > | € & > S| S|~ || ™
Course Learning . ; e 212528 5|8 e8/8g EIEIBIS Iglold
Outcomes (CLO): At the end of this course, learners will be able to: E L%*— u% ug; g é g é ;8 5,; E % § E 3 g % 2|0 D
CLR-1: | Utilize the mathematics and engineering principles for the Design of Compilers 3 80| 70 HIH|H H | M]|L L |LI/M [M|L |H|H|H|H
CLR-2: | Acquire knowledge of Lexical Analyzer from a specification of a language's lexical rules 3 85| 75 HIH|H H | M]|L L |L/M [M|L |H|H|H|H
CLR-3: | Acquire knowledge of Syntax Analyzer for parsing the sentences in a compiler grammar 3 75| 70 HIH|H  H | M]|L L |LI/M [M|L |H|H|H|H
CLR-4: | Gain knowledge to translate a system into various intermediate codes 3 |85] 80 HIH|H| H | M]|L L |L/M [M|L |H|H|H|H
CLR-5: | Analyze the methods of implementing a Code Generator for compilers 3 |85 75 HIH|H  H | M]L L |L/M [M|L |H|H|H|H
CLR-6: | Analyze and Design the methods of developing a Code Optimizer 3 80| 70 HIH|IH| H | M]|L L LM [M|L |H|H |H |H
Duration (hour) 15 15 15 15 15
SLO-1 gr%rgfal ﬁrs ~ Analysis of tielaules Syntax Analysis Definition - Role of parser  |Bottom Up Parsing Intermediate Code Generation Code optimization
S-1 - ; . ——
8LO-2 |Phases of a compiler — Cousits of Lexical versus Syntactic Analysis Reductions Intermediate Languages - prefix - postfix Introduction— Principal Sources of
the Compiler Optimization
SLO-1 | Group mg.Of Phases - Complicy Representative Grammars Handle Pruning Qearple - ‘tr /e indirectgios Function Preserving Transformation
52 con_struct/on tqols : Representation _ ]
SLO-2 |Lexical Analysis — Role of Lexical Syntax Error Handling Shift Reduce Parsing Syntax tree- Evaluation of expression - Loop Optimization
Analyzer three-address code
SLO-1 Input Buffering Elimination of Ambiguity, Left Recursion Prob{ems Telgtqn b Shit Redlice S qthes:zed g uteiSinkEniod Optimization of basic Blocks
S-3 Parsing attributes
SLO-2 | Specification of Tokens Left Factoring Conflicts During Shift Reduce Parsing _|Intermediate languages — Declarations Building Expression of DAG
SLO-1 |Lab 1 - Implementation of Lexical Lab 4Elimation of Ambiguity, Left " . Lab 10-Intermediate code generation — .
S4-5 SLO-2 | Analyzer Recursion and Left Factoring Lab 7 - Shift Reduce Parsing Postix, Prefix Lab 13 Implementation of DAG
SLO-1 | Finite automation - deterministic Top down parsing LR Parsers- Why LR Parsers Assignment Statements Peephole Optimization
56 SLO-2 Finite automation - non deterministic ~ |Recursive Descent Parsing, back tracking g?;:;sn?giémo) Automaton, Closuze Boolean Expressions, Case Statements  |Basic Blocks, Flow Graphs
S-7 SLO-1 | Transition Tables Computation of FIRST LR Parsing Algorithm Back patching — Procedure calls Next -Use Information
SLO-2 | Acceptance of input Strings by Problems related to FIRST Operator Erecedence Parser Code Generation Introduction to Global Data Flow Analysis
Automata Computation of LEADING
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Duration (hour) 15 15 15 15 15
SLO-1 g(iffegs’?ogr; :ms and Regular Computation of FOLLOW Computation of TRAILING Issues in the design of code generator Computation of gen and kill
S-8 . - . .
SLO-2 |Conversion of reg’ular expression to Problems related to FOLLOW Problems related to LEADING AND The target machine — Runtime Storage Computation of in and out
NFA - Thompson’s TRAILING management
! SLO-1 |Lab 2 conversion from Regular } : Lab 8- Computation of LEADING AND |Lab 11 Intermediate code generation — Lab 14 : Implementation of Global Data
$ 910 =51 0-2 |Expression to NFA Lab 5 -FIRST AND FOLLOW compufatign ™ Ry Quadruple, Triple, Indirect friple Flow Analysis
S11 SLO-1 | Conversion of NFA to DFA Construction of a predictive parsing table SLR Grammars A simple Code generator Parameter Passing.
SLO-2 | Simulation of an NFA Predictive Parsers LL(1) Grammars SLR Parsing Tables Code Generation Algorithm Runtime Environments
SLO-1 gog,v::mng Regular expression directly Transition Diagrams for Predictive Parsers  |Problems related to SLR Register and Address Descriptors Source Language issues
S-12 : : : :
SLO-2 Minimization of DFA Error Recovery in Predictive Parsing chfgmdlon g L el gg;ee;?ggg fjode of ASuigniieht Storage Organization
SLO-1 | Minimization of NFA Predlictive Parsing Algorithm Construction of LALR Cross Compiler — T diagrams Activation Records
S-13 | SLO-2 ) . . ' 47 Problems related to Canonical LR(1) ; . . )
Design of lexical analysis (LEX) Non Recursive Predictive Parser and LALR Parsing Table Issues in Cross compilers Storage Allocation strategies
$14-15 X011 b 3 Conversion from NFA to DFA | Lab 6 Predictive Parsing Table Lab9 Computation of LR(0) items Lab 12 : A simple code Generator Lab 15: Implement any one storage
SLO-2 allocation strategies(heap, stack, static)
1. AlfredVAho,JefferyDUliman, RaviSethi,"Compilers, Principlestechniquesandtools”,Pearson 4. K.Muneeswaran,,”CompilerDesign”, OxfordHigherEducation, Fourthedition2015
Learning Education2011 5. DavidGalles, “ModernCompilerDesign”,PearsonEducation,Reprint2012.
Resources 2. S.GodfreyWinster,S.ArunaDevi,R.Sujatha, "CompilerDesign’, YesdeePublishingPvt.Ltd, 2016 6. RaghavanV., PrinciplesofCompilerDesign’, TataMcGrawHillEducationPvt.Ltd.,2010
3. WilliamM.WaiteandGerhardGoos.CompilerConstruction.Springer-Verlag,New York,2013.

Learning Assessment

Bloom’s Continuous Learning Assessment (50%weightage) Final Examination (50% weightage)
Level of Thinking CLA -1 (10%) CLA -2 (15%) CLA -3 (15%) CLA -4 (10%)#
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Hemenber 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Level 2 ﬁﬁg:zze 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 e 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % -

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Desianers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Ms.R.Jeya

2. Mrs.J. Jeyasudha
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Course 18CSC305J | Course Name ARTIFICIAL INTELLIGENCE Qouree . Professional Core Liripie
ode Category 31012 4
Pre-requisite Courses Nil | Co-requisite Courses Nil Progressive Courses \ Nil

Course Offering Department Computer Science and Engineering Data Book / Codes/Standards Nil

%d;s)e Learning Rationale | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)

CLR-1: ﬁrovide.a brogd understanding of the basic techniques for building intelligent computer systems and an understanding of 112 3 11213 4 56 7 8 1911011112013 114 15

ow Al is applied to problems.

CLR-2: | Gain knowledge in problem formulation and building intelligent agents ElS| s & - =

CLR-3: | Understand the search technique procedures applied to real world problems % g = §’ é . § §

CLR-4 : | Understand the types of logic and knowledge representation schemes ol 6| & 2l 8| 2| o = e 2

CLR-5: | Acquire knowledge in planning and learning algorithms £ €| § S| 2 2|2 |3|2|s_ S| 5|l

CLR-6: | Gain knowledge in Al Applications and advances in Artificial Intelligence £ x| Z o § 318 |8|3|g= | 8|l 3
5B B 5|l 28 S 2EE [35/52E-a-

Course Leaming Outcomes| At the end of this course, learners will be able to: s/ 8|88 2 228 8 825 g2 ELdooo

(CLO): SlFld &8 & 8582853 &H23&5282 2

CLO-1: | Formulate a problem and build intelligent agents 1180 70 M| M| M| M |H - -l - I M L -] H| LLL

CLO-2: | Apply appropriate searching techniques to solve a real world problem 2 18|75 M| H| Hl H |H - - I ML H| M| L | M-

CLO-3: | Analyze the problem and infer new knowledge using suitable knowledge representation schemes 217570 M| H| Hl M |H - M L Hi M LM

CLO-4: | Develop planning and apply learning algorithms on real world problems 2 |8 | 80 M| H| M| H|H - - ML HI MM M

CLO-5: | Design an expert system and implement natural language processing techniques 3,185 |75 M| H| Hl H |H - | - | M LI -|H| HM H

CLO-6: | Implement advance techniques in Artificial Intelligence 318 | 70 L| | H| M| M |H - - | H L H| HHM| H

Duration (hour) 15 15 15 15 15

SLO-1 Introduction to Al-Al techniques Searching techniques- Uniformed search- |Knowledge and reasoning-Approaches and| Planning- Planning problems, Simple Expert system-Architecture
-1 General search Algorithm issues of knowledge reasoning planning agent
SLO-2 Problem solving with Al Unifozned search Methods-Breadth first ~ |Knowledge base agents-Logic Basics Planning languages Pros and Cons of expert system
searc
SLO-1 Al Mode{s, Data acquisition and learning  |Uniformed search Methods-Depth first Logig-PropositionaI logic-syntax ,semantics| Blocks world ,Goal stack planning Rule based systems
52 aspects in Al_ _ seqrch — and mfgr_ences : '
SLO-2 Problem solving- Problem solving process, |Uniformed search Methods-Depth limited  |Propositional logic- Reasoning patterns  |Mean Ends Analysis Frame based expert system
Formulating problems search
SLO-1 Problem types and characteristics Uniformed search Methods- Iterative Predicate logic — Syntax and semantics,  |Non-linear Planning Case study
S-3 Deepening search instance and is relationship
SLO-2 |Problem space and search Bi-directional search Unification and Resolution Conditional planning, Reactive planning | Case study
S | SLO-1 |Lab 1: Implementation of toy problems Lab4: Implementation and Analysis of Lab 7: Implementation of unification and  |Lab 10 :Implementation of block world Natural language processing-Levels of
4-5 | SLO-2 DFS and BFS for an application resolution for real world problems. problem NLP
SLO-1 Intelligent agent ;gfo;med szarch- Generate and test, Best |Knowledge representation using rules Learning- Machine learning Syntactic and Semantic Analysis
irst searc
6 SLO-2 Rationality and Rational agent with Informed search-A* Algorithm Knowledge representation using semantic |Goals and Challenges of machine learning| Information retrieval
performance measures nets
S-7 | SLO-1 |Flexibility and Intelligent agents AO* research Knowledge representation using frames  |Learning concepts, models Information Extraction
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Duration (hour) 15 15 15 15 15
SLO-2 |Task environment and its properties Local search Algorithms-Hill Climbing, Inferences Artificial neural network based learning-  [Machine translation
Simulated Annealing Back propagation
S-8| SLO-1 |Types of agents Local Beam Search Uncertain Knowledge and reasoning- Support vector machines NLP Applications
Methods
SLO-2 |Other aspects of agents Genetic Algorithms Bayesian probability and belief network  |Reinforcement learning NLP Applications
S9- | SLO-1 |Lab 2: Developing agent programs for real |Lab 5: Developing Best first search and A* |Lab 8: Implementation of knowledge Lab 11: Implementation of learning Lab 14:Implementation of NLP programs
10 | SLO-2 |world problems Algorithm for real world problems representation schemes - use cases algorithms for an application
S-11| SLO-1 |Constraint satisfaction problems(CSP) Adversarial search Methods-Game Probabilistic reasoning Adaptive learning Advance topics in Artificial Intelligence-
playing-Important concepts Cloud Computing and intelligent agent
SLO-2 | Crypto arithmetic puzzles Game playing and knowledge structure |Probabilistic reasoning over time Multi agent based learning Business intelligence and analytics
S-12| SLO-1 |CSP as a search problem-constrains and |Game as a search problem-Mini max Forward and backward reasoning Ensemble learning Sentiment Analysis
representation approach
SLO-2 |CSP-Backtracking, Role of heuristic Mini max Algorithm Other uncertain techniques-Data mining | Learning for decision making Deep learning Algorithms
S-13| SLO-1 |CSP-Forward checking and constraint Alpha beta pruning Fuzzy logic Distributed learning Deep learning Algorithms
propagation
SLO-2 | CSP-Intelligent backtracking Game theory problems Dempster -shafer theory Speedup learning Planning and logic in intelligent agents
S14-| SLO-1 |Lab 3: Implementation of constraint Lab 6: Implementation of mini max Lab 9: Implementation of uncertain Lab12: Development of ensemble model |Lab 15: Applying deep learning methods to
15 | SLO-2 |satisfaction problems algorithm for an application methods for an application for an application solve an application.
Learning 1. Parag Kulkarni, Prachi Joshi, Atificial Intelligence —Building Intelliegent Systems, 1 sted., PHI 4. PrateekJoshi,ArtificiallntelligencewithPhython, 1Sted., PacktPublishing, 2017
Resources 5. DenisRothman, ArtificialintelligencebyExample, Packt, 2018

learning,2015

Education, 2016

2. DeepakKemhaniFirstcourseinArtificilalntelligence, McGrawHillPvtLtd, 2013
3. Stuart J. Russell, Peter Norwig , Artificial Intelligence —A Modern approach, 3/ Pearson

Learning Assessment

Bloom’s Continuous Learning Assessment (50% weightage) Final Examination (50% weightage)
Level of Thinking CLA-1(10%) CLA -2 (15%) CLA -3 (15%) CLA -4 (10%)#
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 20% 20% 10% 10% 15% 15% 15% 15% 15% 15%
Understand
Level 2 Apply 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Analyze
Level 3 Evaluate 10% 10% 20% 20% 15% 15% 15% 15% 15% 15%
Create
Total 100 % 100 % 100 % 100 % -

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.Jagatheeswaran, Lead, Auxo labs jagatheeswarans.iot@auxolabs.in

1. Dr. Chitrakala, Anna University, au.chitras@gmail.com

1. Dr.M.Pushpalatha, SRMIST

2. Dr.G..Vadivu, SRMIST

3. Dr.C.Lakshmi, SRMIST
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Course Code | 18CSC350T|  Course Name COMPREHENSION g | o Professional Core L T P.C
ategory 0|1]0 71
Pre-requisite Courses Nil | Co-requisite Courses Nil Progressive Courses [ Nil
Course Offering Department Computer Science and Engineering Data Book / Codes/Standards Nil
%ﬁ;s)e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Acquire skills to solve real world problems in Data Structures and Analysis and Design of Algorithms 11213 112(3]4|5[6[7[8]91]10[11]12]13]14]15
CLR-2: |Acquire skills to solve real world problems in Object Oriented Design and Programming and advanced programming concepts €IS @ - =
CLR-3:  |Acquire skills to solve real world problems in Operating systems , Computer networking and Formal Language and Automata g \g = §’ é ° g §
CLR-4: |Acquire skills to solve real world problems in Compiler Design, Database Management systems and Software Engineering 6|2 H e = e 2
CLR-5: |Acquire skills to solve real world problems for competitive examinations in Mechanical Engineering £ é_s’ £ SlL32 23 2« § 5l £
CLR-6: |Acquire skills to solve real world problems in the broad domain of Mechanical Engineering = x| Z 2 E 881383 % % 85 3
S EREHEEEEHREHEERRE:
Course Learning OUICOMES |\, 110 o o this course, learners will be able to: 222 538 %¢c838s:L2EE2888
(CLO): Al i waolal<|l=|lnuu SlojlalI|lala|a
CLO-1: |Practice and gain confidence, competence to solve problems in Data Structures and Analysis and Design of Algorithms 3 85|80 HIHIHIHIMM|LILIMMLIHIML|H
CLO-2: |Practice and gain confidence, competence to solve problems in Object Oriented Design, Programming and advanced programming concepts 3 /85|80 HIHIM|[HIHIM|[L|LIH|H|M|H|H|H|H
CLO-3: |Practice and gain confidence, competence to solve problems in Operating systems , Computer networking, Formal Language and Automata 3 185/80 HHIM[MI MM LILIM[HILIM|M|H|M
CLO-4: |Practice and gain confidence, competence to solve problems in Compiler Design, Database Management systems and Software Engineering | 3 | 8580 HIHIM|HIH|H|L|L|H|H|H|H|M|H|H
CLO-5: |Practice and gain confidence and competence to solve problems for competitive examinations in Computer Science and Engineering 3 /85|80 HIHIH|L|L|L|L|L|L|L|L|L|M|L|M
CLO-6: |Practice and gain confidence and competence to solve problems in the broad domain of Computer Science and Engineering 3 85|80 HIHM L|L|L|L|L|L|L|L|LIMMM
Duration (hour) 3 3 3 3 3
-1 SLO-1 | Tutorial on Linear Data Structures Tutorial on Object Oriented Design Tutorial on Operating Systems Tutorial on Compiler Design Problem Solving
SLO-2 |Problem Solving Problem Solving Problem Solving Problem Solving Problem Solving
52 SLO-1 | Tutorial on Non Linear Data Structures Tutorial on Object Oriented Programming Tutorial on Computer networking Tutorial on Database Management systems | Problem Solving
SLO-2 |Problem Solving Problem Solving Problem Solving Problem Solving Problem Solving
53 SLO-1 | Tutorial on Analysis and Design of Algorithms | Tutorial on Advanced Programming concepts Tutorial on Formal Language and Automata | Tutorial on Software Engineering Problem Solving
SLO-2 |Problem Solving Problem Solving Problem Solving Problem Solving Problem Solving
Learning 1. Jushta Jaiswal,Objective “Computer Science & Information Technology”, Source books, , 2015 3 R.Agor, Cpmp ute“r Scian ce Convention a/_ & Ob"/ect/ ve type .SOI ved qqe_st/ons , Birta Publishing, 2004
Resources 2. G.K.Mithal, “Objective Computer Science and Information Technology”,G.K.Publishing, 10th edition, 2016 4. Timothy Williams, “MCQs in Computer Science’, McGraw Hill, Sth edition, 2017
T ’ i : J 5. Surbhi Mitra, “Computer Science and IT”,Arihant Handbook series, 2013
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Learning Assessment

Bloom's Continuous Learning Assessment (100% weightage) Final Examination
Level of Thinkin CLA-1(20%) CLA-2(30%) CLA-3(30%) CLA -4 (20%)#
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁgfrgl:ﬁ; 40% i 30% ; 30% i 30% : :
Level 2 ﬁﬁg:gze 40% - 40% L 40% ! 40% - -
Level 3 Suuale 20% : 30% : 30% ! 30% : :
Total 100 % 100 % 100 % 100 % -

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr. Anbu Rathinavel, Chief Design Officer, Design Intellect

1. Dr. Viraj Kumar, Professor, CSE, PES University

1. Dr. B.Amutha, Professor & Head, CSE, SRMIST

2. Dr.S.S.Sridhar, Professor,CSE, SRMIST
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Course

Course

Course

Code 18CSE351T Name COMPUTATIONAL LOGIC Category E Professional Elective 37003
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department | Computer Science and Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Understand the basics of Propositional logic 1 2 3 188 2 3 4 |56 7 |8 9 10 (111121314 | 15
CLR-2: |Acquire skills on rules to handle Propositional logic g g o e < °
CLR-3: |Understand the First order Logic and Meta theorems > = 3 é L = 2
CLR-4 . |Learn the art of application of Al Concepts. =) § £ E o 8 |- g e £ ug: 2
CLR-5: |Master various theorems on Logic S = o € |2 2|2 3|2 |= ] e 8l 5
< = = < <oy i) Sl R le= = 5 [}
sls|=| |22 82 8385 | = &z 3
| . . sg| | F B 5 T 88clzEE, £ 25 8 7y
Course Learning Outcomes (CLO): | At the end of this course, learners will be able to: TS| g 53 Sl Caks o S| 2|52 2| 2 el glolo|o
@l § | & Glel 8 2¢23535| 2 3|8 522 7
CLO-1: |Apply the skills acquired on propositional logic to solve examples at hand 2 80 85 H | - - R - R N
CLO-2: |Apply the rules learnt towards problem solving 2 75 80 H | H - = - - - -] - -l -] -
CLO-3: |Acquire mastry over FOL and Meta theorems and apply the same with confidence 2 85 80 H M| - - |- - -] - -l -] -
CLO-4: |Apply the acquired knowledge on Al under appropriate problem solving contexts 2 80 75 H|H| H - -] - - - - e -
CLO-5: |Attempt to apply the acquired knowledge on logics under appropriate problem solving contexts 2 75 85 H M| H - -] - - - M -|-|H -
Duration (hour) 9 9 9 9 9
SLO-1  |Propositional Logic-Introduction Natu_ral D_educt(op o5 I_’rop gattioral LodiogRRii First Order Logic-Introduction Axiomatic System FC: Introduction Modeal Logic K-Introduction
S Conjunction, Disjunction
SLO-2 |Syntax of PL Natu_ral Peduct/on .Of e ey e First Order Logic-lllustration Ax10‘mat‘lc Systéig FQ Exampg Modal Logic K-lllustration
Implication, Negation applications, lllustrations
S0 SLO-1 |Is It a Proposition? Natural Deduction of Propositional Logic: Proofs | Syntax of FL Monotonicity Theorem-Detail Syntax and Semantics of K
SLO-2  |Unique Parsing, PropDet Natural Deduction of Propositional Logic: Examples | Scope and Binding Deduction Theorem- Detail Syntax and Semantics of K: lllustration
53 SLO-1  |Sub Propositions, Precedence rules Natural Deduction of Propositional Logic: Problems | Scope and Binding-lllustration Theorem-RA, Fitness- Detail Validity and Consequence in K
SLO-2  |Proposition: Theorems and Examples Natural Deduction of Propositional Logic: Problems | Substitutions Paradox of material Implication-Detail Validity and Consequence in K: lllustration
SLO-1  |Interpretations Derived Rules of Propositional Logic: Introduction | Substitutions- lllustrations S Gfaneral/zat‘/on Axiomatic System KC
S-4 Theorem:Introduction
SLO-2 |Boolean conditions, Truth table Derived Rules of Propositional Logic: Examples Substitutions- Problems Strong Generalization Theorem: lllustration | Axiomatic System KC: lllustration
S5 SLO-1 Z::ergiﬁgns: Theorems, Conventions Derived Rules of Propositional Logic:Problems Semantics of FL Adequacy of FC to FL Adequacy of KC to K
SLO-2 |Interpretations: Examples Derived Rules of Propositional Logic:Problems Semantics of FL: lllustration Adequacy of FC to FL: lllustration Adequacy of KC to K: lllustration
SLO-1  |Models: Introduction to terminologies Parse Tree Translating into FL Compactness of FL Natural Deduction in K
S6 SLO-2 Equ:valeljces and C_onsequences : Sub Formula Translating into FL: lllustrations | Compactness of FL: Proof Natural Deduction in K: lllustration
Introduction to terminologies
S-7 |SLO-1 |Equivalences and Consequences : Soundness of Propositional Logic Satisfiability and Validity Laws in FL Analytic Tableau for K
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Examples
. ) ” - . Satisfiability and — . ) . )
SLO-2 |Deduction Theorem (DT)-Introduction Soundness of Propositional Logic: lllustration e ; Laws in FL: lllustration Analytic Tableau for K: lllustration
Validity:llustrations
SLO-1 Z’:‘m?ui(ﬁ:" Monotonicity Theorem (M)- Completeness of Propositional Logic Metatheorems: Introduction Natural Deduction Modalities
S-8 : .
SLO-2 |Fitness Theorem Completeness of Propositional Logic: lllustration Metati?eqrems. nguctlon, Natural Deduction: lllustration Modalities: lllustration
Substitution, Chaining
59 SLO-1 | Theorem-Paradox of material Implication | Gentzen sequent calculus Metatheorems: Examples Analytic Tableaux Computation Tree Logic
SLO-2  |Replacement Laws Gentzen sequent calculus: lllustration Metatheorems: Problems Analytic Tableaux: llustration Computation Tree Logic: lllustration
. ! Arln({ama Singh, .LO%’CS fpr Computer Smenge ’ P.HI Legrnmg Rrivate Ltd,.2nd"Ed/t1‘on,2018 4. Dana Richards & Henry Hamburger,"Logic And Language Models For Computer Science", Third
Learning | 2. Wasilewska & Anita,"Logics for computer science: classical and non-classical”,Springer ,2018 " b =
PSP ) ' g ) Edition,World Scientific Publishing Co. Pte. Ltd,2018.
Resources | 3. Huth M and Ryan M,” Logic in Computer Science : Modeling and Reasoning about . .
i ) S 5. https:/fwww.cs.cornell.edu/courses/cs3110/2012sp/lectures/lec15-logic-contd/lec15.html
systems”,Cambridge University Press, 2005

Learning Assessment

, Continuous Learning Assessment (50% weightage) . — o
Levefgf"mnskm CLA—1 (10%) CLA- 2 (15%) CLA - 3 (15%) CLA 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁg‘eerg:gﬁg 0% : 30% : 30% ) 30% I 30% :
Level 2 ﬁﬁg:gze 40% . 0% ) 40% f 40% - 40% :
Level 3 E‘r’:;‘:gte 20% : 30% 4 30% : 30% - 30% :
Total 100 % 100% 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Paventhan Arumugum, Director (R&D), ERNET India

Mr. T.Senthil Kumar, SRMIST

Mr Shiv Kumar Ganesh Full stack developer Altemetric, US

Dr.Kayalvizhi Jayavel, SRMIST

Ms. Jeyasudha, SRMIST
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Course 18CSE3s2T | Course NEURO FUZZY AND GENETIC PROGRAMMING o E Professional Elective L T Phc
Code Name Category 3]0]0 13
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department | Computer Science and Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR):  |The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Understand the fundamentals of Artificial Neural Networks -2 | 3 11213 4 |56 7 |89 [10|1M]12]13]14]15
CLR-2: |Learn the various topologies and learning algorithms of ANN El S| i - =
CLR-3: |Understand the principles and fundamentals of Fuzzy Logic 8 %’ = §’ 3 § §
CLR-4: |Understand the Fuzzy Rule based systems % 5 | & ER % b % - = gl
CLR-5: |Understand the basic concepts and techniques of Genetic Algorithms £ ..‘_é = g | Zl¢e |2 S| 3| f_q? 5 o"'g g
CLR-6: |Utilize the Neural, Fuzzy and Genetic Algorithms for real-time application development S| £ | =z ;:3 ] I8 g 3 s k=Y o ‘{3 29
F|l o | o = o3 s SlE |3 | E8 T | E|=S| o
5|2 [ 2 1= c 22| |8 S| S| €|~ || @
== SR c 2| 5|£8 s|BS® g8|2T|E| 8|2 ! !
i . i i ! < |, TS S5 |2 g |58 | dl=s8S|l=E|L o|lo|o
Course Learning Outcomes (CLO): At the end of this course, leamers will be able to: & | Le e 2|e| 8|28 c|l8lz28 s S |5|2 L op|o|d
P B 0 R 1R w o | o<dl=2|lnuwunw| oo |5 a|a|a
CLO-1: |Acquire the knowledge on constructing a neural network 318 |75 Ll | 4 HIlL|-]| - -|L|L]|-]H -] -
CLO-2: |Identify the basic Neural net and learning algorithm to apply for a real time problem 318 |75 MIHI M| MI|H|-]| - M| L|-|H -] -
CLO-3: |Acquire the ability to use Fuzzy operators, membership functions, Fuzzification and Defuzzification Techniques 37570 M| H| M| H |M|-] - M| L|-|H - -
CLO-4: |Gain Knowledge on applying the Fuzzy rules to different applications 318 |80 M| H|I M| HI|H - - M| L|-|H|-|-]-
CLO-5: |Acquire the knowledge of fithess functions and Genetic operators 3|8 |75 HIHIM|H | M| -] - M| L|-|H -] -
CLO-6: |Apply the Genetic Algorithm to real-time applications 3180 |70 M| HI M| H|H|-| - L|L|-|H -] -
Duration (hour) 9 9 9 9 9

History of Evolutionary Computing,

SLO-1 Biological and Artificial Neuron Delta Rule, Derivation of GDR Crisp sets Fuzzification of Input Variables, 4 . ’
S-1 o olical B Ezzy operations Genetic Algorithms, basic concepts
SLO-2 History of ANN Backpropagation Algorithm, Local Minima Problem | Fuzzy sets pp yop GA Cycle, Fitness Function,
SLO-1 ANN architectures Radial Basis Function Neural Network Fuzzy membership functions ) . |Introduction to GA Operators Selection
Evaluation of Fuzzy rules, Aggregation f
S-2 , . "ol il - Operators, Crossover, Mutation
SLO-2 Learning Algorithms Pattern Association, Auto Associative nets Operations of Fuzzy sets of output Fuzzy sets Operations
Activation Functions, Bias, o 3 : Rule based systems, Conventional
S-3 SLO-1 Threshold and other parameters A aRC Ve fors Fuzzy felafons, Opgrations programs vs Rule based systems Schema Theorem, Example
SLO-2 McCulloch Pitts model, Bidirectional Associative Memory Network Fuzzy Extension Principle Fuzzy Propositions
S-4 2::8; Simulation of Logic Functions Hopfield network Competitive networks: Maxnet gg:g tﬁergt/ons, fligzy relations, Propertes, Fuzzification Classification of Genetic Algorithm
SLO-1 Perceptron Network Self Organizing Map Network Propositional Logic Defuzzification Holland Classifier Systems
S5 |sLo-2  |Hebbian network Learning Vector Quantization Crisp Logic iafontroller : Air conditioner Genetic Programming
control, Cruise Controller
SLO-1 ADALINE networks . Predicate Logic Rules of Inference . . Data Representation
56 SL0-2 | MADALINE networks Adaptive Resonance Theory Nesially Fuzzy Truth, Fuzzy Rules Fuzzy Decision making Genetic Operators
S-7,8 |SLO-1 Practice of Neural Network tool : | Practice of Neural Network tool : Delta rule Fuzzy Reasoning Introduction to neuro fuzzy system- Application of Genetic Algorithm
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Simple Logic functions Adaptive Neuro-Fuzzy Inference
Systems Coactive Neuro-Fuzzy
Modeling

Practice of Neural Network tool : Pattern

SLO-2 Classification Practice of Fuzzy Logic tool: Fuzzy functions |Recent Applications Practice of Optimization and Genetic
59 SLO1 Practice of Neural Network tool : Practice of Neural Network tool : Pattern Clustering Practlge of Fuzzy Logic tool: Fuzzy Practice of Fugzy Logic togl: Euzzy algorithm tool
SLO-2  |XOR problem operations controller design and applications
1. Samir Roy, Udit Chakraborty, “Introduction to Soft Computing: Neuro-Fuzzy and Genetic Algorithms”, Pearson
Learnin Education, 2013. 4. Timothy J. Ross , “Fuzzy Logic with Engineering Applications”, John Wiley & Sons Ltd, 2010.
Resourcgs 2. Michael Negnevitsky. Artificial Intelligence: A Guide to Intelligent Systems, 3rd Edition, Pearson Education, 2011. | 5. David E. Goldberg, “Genetic Algorithms-In Search, optimization and Machine Learning’,
3. Laurene Fausett, "Fundamentals of Neural Networks, Architectures, Algorithms and Applications”, Pearson Pearson Education, 2008.
Education, 2008.

Learning Assessment

) Continuous Learning Assessment (50% weightage) . - o
BIoo#}iill(_iﬁvel of CLA—1 (10%) CLA -2 (15%) CLA -3 (15%) CLA-4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remonbor 40% - 30% 1 30% : 30% ! 30% .
Level 2 ﬁﬁg:ize 40% : 40% : 40% ’ 40% . 40% .
Level 3 E‘r’:::g“e 20% L 30% £ 30% g 30% : 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Dr. A.P. Shanthi, Professor,
1. Mr. K. selvaraj, TCS, Bangalore Dept. of Computer Science & Engineering, 1. Dr. V. Ganapathy, SRM IST

Anna University, chennai-600025

2. Dr. A, Kannan, Professor
2. Mr. Saju G Nair, IBM, Bangalore. Dept. of Computer Science & Engineering, 2. Dr. D. Malathi, SRM IST
VIT, Vellore

3. Dr. Ferni Ukrit, SRM IST
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Course 18CSE3s3T | Course DIGITAL IMAGE PROCESSING Couse E Professional Elective L T1P
Code Name Category 3]0]0
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department [Computer Science and Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |provide deep understanding of basic concepts of digital image acquisition 1 2 3 11213 4 |56 7 |8 9 10 (1112 13 | 14
CLR-2: |provide deep Understanding of various digital image enhancement techniques = < = i R -
CLR-3: |Understand image restoration and segmentation methods 8 = f‘é 2 S ‘§6 §
CLR-4 : |provide understanding and implementation of image compression techniques % § 2 % . g % - c Sl o
CLR-5: |Provide understanding and knowledge of image recognition methods = % = é o § % L 3| § 5 :} g
il | 2|21 8|8 |8/358 | = 8|53
= g5/ 2 |ag 2|28 | 2 |5/2 |||«
Course Learning Outcomes (CLO):  |At the end of this course, learners will be able to: o 8 o 2 2 5235 823538 2 EBIS gl
&= = A © 8| 8 =88/8z2=| 5 | §E 2 e 3 3
S8 | 4 w68l 0 lgor/S|loluelid| £ |ola|5a|a
CLO-1: | Understand basics of digital images and tools for image processing 2 80 85 HElk- | - -l -] - R
CLO-2: |Learn and implement image Enhancement techniques 2 75 80 HIH| H - |H|-| - |- - -l - -] -
CLO-3: |Understand and Learn image Restoration and Segmentation Methods 2 85 80 HIH| M| - |H - - -l -] -
CLO-4: |Understand and implement Image Compression techniques 2 80 75 HIH| M| - |H|-] -]- - -l - - -] -
CLO-5: |Learn and Implement Image Recognition methods 2 75 85 HIH| M| - |H|-] - |- - -l - -] -
Duration (hour) 9 9 9 9 9
8-1 |SLO-1  |Introduction Introduction to Spatial Domain Noise models  Mean Fiters — Order Statistcs | 2/€/€(s ~ Subband coding - Boundary representation — Chain Code
Multiresolution expansions
. S . . . Fundamentals of Compression — Image T
S22 SLO-1 Origin- Sfeps in Digital Image Gray level transformations Adapt/\(e filters — Band reject Filters — Band Compression methods - Error Free Polygonal approximation, signature,
Processing pass Filters ) boundary segments
Compression
. J Inverse Filtering — Wiener filtering Variable Length Coding - Bit-Plane Coding L
S-3  |SLO-1  |Components Histogram processing Seqmentation _ Lossless Predictive Coding Boundary description — Shape number
S-4 |SLO-1 |Elements of Visual Perception  |Basics of Spatial Filtering Point, Line, and Edge Detection é?(;% gComp rossion —LCLVagiEaicve Fourier Descriptor
Compression Standards-Huffman,
S-5 |SLO-1 |Image Sensing and Acquisition | Smoothing and Sharpening Spatial Filtering Marr-Hildreth & Canny edge detector Arithmetic coding, LZW coding, Run Regional Descriptors
Length Encoding
Compression StandarasHufiman, Topological - Texture — Patterns and
S-6 |SLO-1 |Image Sampling and Quantization | Frequency Domain: Basics of filtering Edge Linking and Boundary detection Arithmetic coding, LZW coding, Run P lt)t 9 y
Length Encoding aftern classes
S7 |SLO-1 |Refationships between pixels Smoothmg and Sharpening frequency domain |Local & Regtonal processing-Region based  |Block Transform coding, Wavelet coding, Recognition based on matching
filters segmentation JPEG standard
! 4 |Introduction to Image processing | Smoothing and Sharpening frequency domain |Morphological processing- Watershed MATLAB code for image compression: . .
S8 |sLoA toolbox in MATLAB filters segmentation algorithm Huffam coding, Arithmetic coding, wavelet MATLAB code for image representation
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coding

SLO-1  |Tool box practice MATLAB code for histogram equalization ' TLAB_code for restor{ng riitiags aft_er MATLAB che for image compression: MATLAB code for image recognition
59 degradation using adaptive and wiener filter  |Huffam coding,

SLO-2 |Exploring functions %AJLAB code for spafial andliEseneyeREs Edge detection operators Arithmetic coding, wavelet coding MATLAB Practice exercises
Learning Assessment

, Continuous Learning Assessment (50% weightage) . I o
Bloo%iill(_ire;vel of CLA—1(10%) CLA =2 (15%) CLA -3 (15%) CLA -4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remernber 40% : 30% . 30% . 30% . 30% .
Level 2 ﬁﬁg:ize 40% . 40% ; 40% : 40% - 40% -
Level 3 Sl 20% . 30% ! 30% . 30% ! 30% .
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

Madhan Thandayithapani kutiyappan, Assistant consultantant, TCS - siruseri

Dr. S. Sridhar, Anna University

Dr. G.Niranjana. Associate Professor/CSE

Dr. Senthil kumar, Annauniversity

Mr. Rajasekar Assistant Professor/IT
Mr. James Joseph Assistant Professor/SWE
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Course | ygogpasr | Course NETWORK SECURITY s F Professional Elective L T P1C
Code Name Category 3]0]0 13
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department [cSE [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Understand the basic concepts of networking devices 1 2 3 1 2 4 5 6] 7 [8] 9 |10 11 [12[13]14 |15
CLR-2: |Understand the concept of IP security € = = . o
CLR-3: |Understand the various methods and protocols to maintain E-mail security 8 = | = > s S 3
CLR-4: |Understand the various methods and protocols to maintain web security (= 2 é = s | . % s i s =
CLR-5: |Understand security measures for wireless and cell phone Communications fg: 8 E é D % S &l S S |s 5 =
o Ju = (7] - = |y — = [
S > 2/88&8 |33 =8 5 3
51 3|3 Pl ' 5| T ([SE:= EI5 2|2 «la™
Course Learning Outcomes (CLO): At the end of this course, learners will be able to: 5 5] 5] g |2 523 s |25 8 C|E 8|32l
- © 8|8 2% 8|82%=|%5 |5 2 |23 33
B v B T | U |lo|lo ||l = olupli| £ ol a [Sla|la|a
CLO-1: Acquire the knowledge of network devices used in data Communication 2 80 85 H H
CLO-2: Acquire the knowledge of IP security and ability to identify the IP security attack 2 75 80 H
CLO-3: Acquire the knowledge of Email security and ability to detect the attacks in e-mail 2 85 80 H
CLO-4: Acquire the knowledge of web security attack and prevention mechanism 2 80 75 H H
CLO-5: Acquire the knowledge of wireless network security and prevention mechanism 2 75 85 H H
Duration (hour) 9 9 9 9 9
SLO-1 | Networking Devices(Layer1,2) Overw_ew o IP.SE.C' ourily Asseciiyeas, Security Services for E-mail SSL/TLS Basic Protocol Wireless Security:IEEE 802.11 Wireless LAN
S1 Security Association Database
SLO-2 | Networking Devices(Layer 3) Security Policy databases , AH and ESP Security Services for E-mail SSL/TLS Basic Protocol Wireless Security:IEEE 802.11 Wireless LAN
S0 SLO-1 |Different types of network layer attacks | Tunnel and Transport mode Establishing keys computing the keys Authentication
SLO-2 |Different types of network layer attacks |IP header Protection Establishing Public and secret keys computing the keys Authentication and confidentiality
SLO-1  |Firewall- ACL IP and IPv6 Privacy client authentication Cellphone Security
$3 5102 |Packet Fiering IPV4 and IPV6 header fl.’;f"gxg’;’d’: e Privacy with distribution | ¢ authentication GSM (26) Security
SLO-1  |DMZ, Alerts Authentication Header Authentication of the source PKl as deployed by SSL Security in UMTS (3G)
$4 Isi02 | Audi Trials Mutable, Immutable and Mutable but predictable |E2589 0 public key technology and secret | oy, - erioved by SSL Security in UMTS (36)
keys and with distribution list
SLO-1 |IDS Encapsulation Security Payload(ESP) Message Integrity SSLAttacks fixed in v3 Wireless LAN Vulnerabilities
S-5 Advantages and Disadvantages of . 1 L
SLO-2 IDS(Need of IPS) Internet Key Exchange Non-repudiation SSLAttacks fixed in v3 Phishing
S6 SLO-1  |Advantages of IPS ove IDS Phases of IKE Introduction and Overviw of PGP Exportability Buffer Overflow
SLO-2 |IPS Phase | IKE- Modes and key types Efficient Encoding Exportability Buffer Overflow
s7 SLO-1  |IPS Types- Signature based Phase I IKE Protocols Certificate and key revocation Encoding Format String Attacks
SLO-2  |Anomaly based, Policy based Phase I IKE Protocols Singature types, Private key, Fing types Encrypted Record Cross-site Scripting (XSS)
S-8 |SLO-1 |IPS Types - Honeypot based Phase Il IKE Anomalies Handshake messages SQL Injection
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SLO-2 |Applications Phase Il IKE Object Format Changecipherspec and Alerts | SQL Injection
SLO-1 | Malicious Software ISAKMP/IKE Encoding SIMIME SET Case Studies: Secure Inter-branch Payment
S-9 Transactions
SLO-2  |Malicious Software ISAKMP/IKE Encoding SIMIME SET Virtual Elections
Learning 1. Charlie Kaufman, Radia Periman, Mike Speciner, Network Security, Prentice Hall of India, 2002. 3. William Stallings, Cryptography and Network Security - Principles and Practice, 7th edition, Pearson

Resources | 2.

Bernard Menezes - Network Security and Cryptography- Cengage Learning. 2010.

Publication, 2017

4. Cryptography and network security , Atulkahate Tata McGraw-Hill Education,2003

Learning Assessment

, Continuous Learning Assessment (50% weightage) . I -
BIoo_Ir_rr:iill(_iﬁvel of CLA 1 (10%) CLA -2 (15%) CLA -3 (15%) CLA-4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remanbor 40% 4 30% ] 30% ' 30% . 30% :
Level 2 ﬁﬁg:ize 40% : 40% ; 40% . 40% ] 40% .
Level 3 E‘r’gggte 20% - 30% : 30% r 30% : 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

Mr. M. Sudhakar, M. Tech, (Ph.D)-IIT, IT Infrastructure Service, Tata Consultancy Services.

Dr. P. Yogesh, Associate Professor, Dept of Information Science and
Technology, College of Engineering, Guindy,

Dr. A. Jeyasekar, Associate Professor
Dr. J. Femilda, Associate Professor
Mrs. G. Sujatha, Assistant Professor
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Course 18CSE3s6T | COUrse DISTRIBUTED OPERATING SYSTEMS Couse E Professional Elective L T P1C
Code Name Category 3]0]0 13
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department [Computer Science and Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |To recognize the essential concepts of distributed system. 1(12 |8 1121314 6 | 718910111213 [14 15
CLR-2: |To comprehend about the communication that takes place in Distributed systems . 5
CLR-3: |To realize the necessity of synchronization, consistency and Fault tolerance in a Distributed System. g g g o = 8 x ®
CLR-4: |To value the Process management, File systems, Shared memory = 5 3 2 é o § §
CLR-5: |To acquire apparent scheme regarding distributed object-oriented based systems \8; § = 2 21 8| ¢ % o £ C | E g
ZlB|8| |2|5|2|B|2|382 |£]|s|= |8
Ela | Z 2 |8 88/ cFE |=(8|sl3
5|33 glel2|g|'s|2EE |S3|5|2 |8«
Course Learning Outcomes (CLO):  |At the end of this course, learners will be able to: == | el s|s5|lel 5| TlEs Q| B E|G IS | |
clel g S5 5|@| 5T B 858 L|2|E|IS el
) < < = = D c (o] o & 3 = =] o e i n n n
— || w o |l ol |S|ouwnu | S ola|dla|a|a
CLO-1: |Characterize the fundamental hardware and software concepts of distributed systems. 318070 HIM|IM|HIH|M|-|-|H|M|-1H|-|-]-
CLO-2: |Categorize layered protocols and comprehend the communications in distributed systems 318575 HIM|IHIM|IH|{M|-|-|H|M|-1H|-|-]-
CLO-3: |Implement synchronization of distributed systems using various algorithms. 3175|170 HIHIH|IH|IH|M|-|-|H|M H|-1|-]|-
CLO-4: |Demonstrate process scheduling and fault tolerance of distributed systems. 3 [85]80 HIH|H|H|H|M| -] -|H|M|-|H|-|-]-
CLO-5: |Evaluate various Distributed Object-Oriented based systems. 318575 HIHIHIM|H|M|-|-|H|M|-]H]|-
Duration (hour) 9 9 9 9 9

. L Synchronization in Distributed Systems-  |Processes and Processors in Distributed o .
S SLO-1 |introduction- Distributed Systerg Fundamentals of Communication Fundamentals of Clock Synchronization | Operating Systems - Threads Distributed Shared memory - Introduction
SLO-2 |Goals of Distributed Systems systems Logical clock, Physical clock Design issues of Threads package Bus-Based Multiprocessors
SLO-2 Work Station Model Switched Multiprocessors
S-2 | SLO-1 zz;gzz;eeg;gep t3- Bus-based Layered Protocols Algorithms for Clock synchronization System Model - Introduction Ring-based Multiprocessors
S-3 SLO-1. | Switched Multiprocessors ATM networks Mutual Exclusion-Centralized Algorithm —|Using Idle Work Stations Nurma Mult/p rocessors
SLO-2 Comparison of Shared Memory Systems
SLO-1 Client Server model - Blocking Primitives |Distributed Algorithm Processor Pool Model, Hybrid Model Consistency Models — Strict ConS{stency ’
: Casual Consistency, PRAM Consistency
S4 Bus-based Multicomputers Weak Consistency, Release Consistenc
SLO-2 Non-Blocking Primitives Token Ring Algorithm Processor Allocation — Allocation Model . & Y,
Entry Consistency
S . . pwr . . Page Based Distributed Shared Memory —
S5 SLO-1 Switched Multicomputers Buffered Primitives Comparison of all three algorithms Design issues for processor Allocation Algorithms Replication, granularity
SLO-2 Unbuffered Primitives Importance of Election Algorithm Example of processor Allocation Algorithms Finding the Owner,Finding the Copies
S SLO-1 | Software Concepts-Network Operating | Reliable primitives Bully Algorithm Scheduling in Distributed Systems Page Replacement
SLO-2 |System Unreliable primitives Ring Algorithm Load Balancing and Sharing Approach Synchronization
S-7 | SLO-1 |True Distributed Systems Message passing and its related issues |Atomic Transaction- Introduction Fault Tolerance-Component Faults Shared - Variable Distributed Shared
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memory
SLO-2 Transaction Model, Concurrency Control System Failures Object Baseq Distributed Shared memory
- DOO Architecture
SLO-1 . ) . - Deadlock in Distributed Systems Synchronous versus Asynchronous Systems Distributed Object-Oriented Process
S-8 Multiprocessors Timesharing Systems Remote Procedure GellahaiqElid Distributed Deadlock Detection Fault tolerance Using Active Replication, Primary-| . , . . . L
SLO-2 issues backup Distributed Object-oriented Communication
SLO-1 ) - il Distributed Deadlock Prevention Real Time Distributed Systems-Communication | Case Study - Amoeba
S-9 SLO2 Design Issues-Distributed Systems | Case Studies: SUN RPC, DEC RPC Real Time Scheduling Mach-0S, Chorus
Learning 1. Andrew S. Tanenbaum, “Distributed Operating Systems “PearsonEducation, 2011, 2 hMuk./e/sh Singhal, Nlran?r} G Sh/vra/tn Adva;mezd ;;;mcepts in Operating Systems *, Mc Graw Hill International 2011.
Resources 2. Pradeep K. Sinha “DistributedOperatingSystems Concepts and Design “PHI 2012 . i e TR Toicouses/cs2s
) ) ; 5. http://cse.yeditepe.edu.tr/~sbaydere/courses new/cse532/
Learning Assessment
, Continuous Learning Assessment (50% weightage) . I o
Lo o CLA—1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 40% - 30% : 30% : 30% ' 30% :
Understand
Level 2 Apply 40% ; 40% : 40% : 40% 4 40% -
Analyze
Level 3 Evaluate 20% - 30% ; 30% 3 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % -

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts

JP Vinjamoori, Director, Pavartha Software Pvt.Ltd, DrESi var NIT Trich Mrs. S. Aruna, Dr.G. Maragatham, Mrs. A.
Jjp@pavarthasoftware.com et~ 00 Jackulin Mahriba, SRMIST
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Couse | yecsessrr | (e BIOMETRICS CC;?:grz?y E Professional Elective .
Pre-requisite Courses [Nil | Co-requisite Courses [Nil Progressive Courses | Nil
Course Offering Department | Computer science |Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Understand the concept of authentication using biometrics. 1 4| 8 1123 4 |56 7 819 |10|11[12]13 |14 |15
CLR-2: |Gain knowledge on the basics of biometric traits, sensors and data acquisition T|E| = o - ~
CLR-3: |Gain knowledge on design of biometric security systems e = T‘E’ g & g §
CLR-4 : |Acquire knowledge on pattern recognition systems % § 2 R g_ - % - = gl e
CLR-5: |Introduce the various feature extraction and matching techniques for different biological traits. £ %’ £ cl2le|2 =A =R E s ﬁ g
CLR-6 : |Understand the real time application of biometrics s x| Z 2 g a8 3|3 g =) s | 85|93
s 5 = S| g5 F || €8 T || =S| o
58| 8 8 Slgle8 glz5S 228|257
. A 3 o} D D El 5|02 2 =08 &)= o |
Course Learning Outcomes (CLO):  |At the end of this course, learners will be able to: Higs | = o 8/ g|sg 8|s|z2e|=£/3| 5|23 883
W, L i w| o | A<= |wn|uwaon|wWw = (&) [a 1} — o o [a 1
CLO-1: |Acquire the knowledge on various biometric traits 1 180]| 85 HIMIH| H|-|-|H |-]-]-[-|-]-1]-1]-
CLO-2: |Acquire the ability to identify pattern recognition system and its features 1 75| 80 HIH|H| H|-]|- H I N e e
CLO-3: |Understand the basic ideas about physical and hehaviourial biometric traits 1 (85| 80 HIM{M| M|-]|- M - R
CLO-4: |Apply the knowledge of biometrics on developing identification system. 2 |80 75 HIM{M| M |- |H - H| -] -1-1-1-1-1]-
CLO-5: |Apply the knowledge for designing biometric sytems 2 |75| 85 HIH|L]| - -] - - -l - -] -
CLO-6: |Acquire the knowledge on authentication systems for real time security applications 1 180 8 -l - -] -] - - R
Duration (hour) 9 9 9 9 9

SLO-1  |Introduction of biometric systems Biometrics Sensors and Data Acquisition | Introduction to multibiometrics Biometric system authentication Biometric Authentication Applications
S-1 SLO-2 ‘Blom'e.tnc lfunctlonalltles: verification, Biometric data acquisition and database |Sources of multiple evidence phys:olqglcal and behavioral properties of access control like a lock or an airport
identification biometric system, check-in area
SLO-1 | The design cycle of biometric systems Biometrics Pre-processing Acquisition sequence Software biometrics systems immigration and naturalization
S2 SLO-2 Buiding blocks of a gencric biomeiic e relateq bior g R Processing sequence Hardware biometrics systems welfare distribution
system technologies
SLO-1  |Introduction to unimodal system Image restoration Fusion level Security of biometric systems military application
53 SLO-2 ér;/tgt)ednzict/on fo Multimodal bigmetig Image segmentation Sensor level fusion Advisory,insider,infrastructure attacks %f}\;mg’ €.9., check cashing, credit card,
SLO-1  |Biometric system errors Pattern extraction and classification Feature level fusion Attacks at the user interface gg:zp uter login; intruder detection; smart
S-4 : ; ppEa—
SLO-2 |Performance measures Pattern classification Score level fusion impersonation ,obfuscation, spoofing Zglct;gvn?g/;)au(;‘:e/nmun/cat/on, WiWand an
SLO-1 |Image processing basics Fingerprint Recognition and acquisition _|Rank level fusion Attacks on biometric processing sensor fusion; decision fusion
S5 SLO2 what is image, acqwg/t/on, type, pq/nt F/ngerp(mt features, matching and Decision level fusion Attacks on system module and categorization: e.g,, age and gender
operations, Geometric transformations synthesis interconnections
S-6 |SLO-1 |First and second derivative Face recognition and acquisition Features Matching and Decision Making sCeO:lfr:Z/r fibasure: Biometrc template industrial automation
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Feature matching: null and alternative
SLO2 steps in edge detection, smoothening, Face detection, feature extraction and hypothesis h0, h1, Error type I/Il, Matching Countermeasure:spoof dectection esture interoretation-
enhancement, thresholding, localization,  |matching score distribution, FM/FNM, ROC curve, 5P g p ’
DET curve, FAR/FRR curve.
SLO-1  |Robert's method, Sobel's method, Perwitts |lris recognition and acquisition Introduction to Various matching methods: Challfenges o b/omgtr/c systems like foof efficient enrollment
s.7 ' ' el proofmg,' false positives _
SLO-2 |Laplacian of Gaussian, Zero crossing 4 Segmentatlon, fonalzglion G LDA Qevelopmg fealior Comparing audio-visual tracking
matching fingerprints
S-8 |SLO-1 #)’gg’s‘:ﬁéﬁfum extraction, Describing Ear recognition PCA, Eigen vectors and values, 2D-PCA, |Enhancing pattern when data is minimum |stock market;
Hiah level feature extraction - Template generalization to p-dim, covariance and Biometric failures in special cases like( too
SLO-2 mgtchin +1emp Ear detection correlation, algebra of PCA, projection of ~ |much moisture in hands which system on-line shopping
9 data can't read)
S:9 SLO-1  |Hough transform for lines Hand geometry features Z}t;%%t:éon totipcision el Mini project: Fingerprint, Face detection  |compact embedded systems
SLO-2  |Hough transform for circles and ellipses |palmprint features Explanation — examples Mini project: signature ,iris detection other commercialized services
James wayman,Anil k.Jain ,Arun A.Ross ,Karthik Nandakumar, —Introduction to. Biometricsll,
Springer, 2011 4. Guide to Biometrics, By: Ruud M. Bolle, Sharath Pankanti, Nalini K. Ratha, Andrew W. Senior, Jonathan H.
Learning Mark S.Nixon, Alberto S.Aguado, Feature Extraction and image processing for computer vision, Third Connell, Springer 2009
Resources Edition, , Elsevier 2012 Pattern Classification, By: Richard O. Duda, David G.Stork, Peter E. Hart, Wiley 2007

Digital Image Processing using MATLAB, By: Rafael C. Gonzalez, Richard Eugene Woods, 2nd

Edition, Tata McGraw-Hill Education 2010

S o

Shimon K.Modi, —Biometrics in Identity Management :concepts to applicationsll, Artech House 2011

Learning Assessment

, Continuous Learning Assessment (50% weightage) . o o
BIooTrr'lﬂill(_iﬁvel of CLA— 1 (10%) CLA-2(15%) CLA -3 (15%) CLA -4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁg“eerggﬁg 40% - 30% - 30% - 30% ; 30% -
Level 2 ﬁﬁg:xy/ze 40% ’ 0% - 40% - 40% : 40% -
Level 3 E‘r’::::te 20% z 30 % - 30% - 30 % - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1.

Raghuraghavendra s,

Chief Executive Officer at Forensic & Biometric Investigation Services FBIS

Chennai, Tamil Nadu, India
Chennai Area, India

1.

Dr. J.Dhalia Sweetlin

Designation:Assistant Professor [Sr Grade] Madras Institute of Technology,
MIT Road, Radha Nagar,Chromepet, Chennai, Tamil Nadu 600044,

India.Email;jdsweetlin@mitindia.edu

Area of Specialization: Image Processing, Soft Computing

1. Dr. C. Malathy, SRMIST

2. M.Gayathri, SRMIST
3.Ms.Meenakshi/IT Dept, SRMIST
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Course Course Course E ) . L|T|P|C
Code 18CSE358T Name PATTERN RECOGNITION TECHNIQUES Category Professional Elective 37003
Pre-requisite Nil Co-requisite Nil Progressive | Nil
Courses Courses Courses
Course Offering Department |CSE |Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Understand the fundamentals of Pattern Recognition techniques (2 | 3 1121 3 4 |56 7 8 |9 |10 /11[12 131415
CLR-2: |Learn Statistical models of Pattern Recognition Tg 2| L o LS < °
CLR-3: |Understand the principles of Clustering approaches to Pattern Recognition = E = §’ é B § e
CLR-4 : |Understand the Syntactic Pattern Recognition techniques | &5 8 e &2 | o £ gl
CLR-5: |Understand the Neural Network approach to Pattern Recognition S (£|§ S | L2l |2 |52 S| 5|ls E
e | = > |2 8|8 |g|3|EZ s | B || 3
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: 5| 2| 'L oL = i 22 c|>| 5 il g 25|57 @
. E |2 2/ =>8c|lzs|2=3| 8|2 e
CLO-1: |Acquire the knowledge on various biometric traits % § § EAR: | T S % 2/8|/z% E 5| 5 % 2 3 33
— w [N} i o (=] <X | = |Wwon L =] (&) o — o [a o
CLO-2: |Acquire the ability to identify pattern recognition system and its features 2 180 8 - -] - - - |- - - R
CLO-3: |Understand the basic ideas about physical and hehaviourial biometric traits 2 |75] 80 H|H| - - |H| - - - - - - -] -
CLO-4: |Apply the knowledge of biometrics on developing identification system. 2 85| 80 - 8 - - - - - - - |- -
CLO-5: |Apply the knowledge for designing biometric sytems 2 180 75 < il - |H| - - - NN R
Duration (hour) 9 9 9 9 9
SLO-1 |Pattern and features Introduction to StatPR, Statistical models, Formulation of unsupervised problems RS0 A9vegyition, Grammar based Neura[ Nefworks fundamentals,
S-1 o - approaches, Learning in Neural networks,
SLO-2 3:;;%2“0'7’ Description, Pattern Gaussian case and Class Dependence Illustration Formal Grammars, Types of Grammars Physical Neural Networks
S22 SLO-1 |Patterns and Feature Extraction Discriminant Functions- Uniform Densities Unsupervised Learning Approaches | String generation as Pattern Description Artificial Neural Networks model,
SLO-2 | Examples Classifier Performance, Risk and Errors lllustration Example activation functions, weights
i / 3 L Clustering for unsupervised learning . ' ; . Neural Network based Pattern
s SLO-1  |Classifiers Supervised learning — Parametric estimation B clissificatih Recognition by String Matching and Parsing, Associators, CAM
SLO-2 |Example Maximum Likelihood Estimation Example Example ;ﬁ’)’;ﬁg;g}f:c’awe Mappings, Different
S-4 SLO-1 | Decision Regions Bayesian parameter estimation c-means algorithm Cocke-Younger-Kasami Parsing Algorithm Heteroassociative memory design
SLO-2 |Boundaries Example Illustration lllustation Examples
o » . " . Augmented Transition Networks, High ) .
S5 SLO-1 | Training in pattern recognition systems | Nonparametric approaches- Learning Vector Quantization, Dimensional Grammars, Hebbian learning
SLO-2 |Learning in pattern recognition systems |Density estimation Example Example Example
SLO-1 |Pattern recognition approaches Parzen Windows Formal Characterization of General Stochastic Grammars and applications Feedforward Network Architecturs,
S-6 9 PP Clustering Procedures PP Training in Feedforward networks,
SLO-2 | Statistical pattern recognition, Example | k-nn Nonparametric estimation Explanation on procedure Example Explanation
s7 SLO-1 | Syntactic pattern recognition Nearest Neighbor Rule Clustering Strategies Graph based structural representations GDR, Derivation of Delta Rule
SLO-2  |Examples Example Different scenarios Graph Isomorphism Explanation
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S8 SLO-1 | Neural pattern recognition gir;iii;fi)rgsacnr;mant Functions, Fisher’s Liggag Cluster Swapping Approaches Attributed Graphs, Match Graphs, Backpropagation Algorithm,

SLO-2 |Comparison Discrete and Binary Classification problems Examples Examples Explanation
Techniques to directly obtain Linear . : . Cliques, Structural Unification using attributed |Pattern Associator for Character
SLO-1  |Black Box approaches - Hierarchical clustering procedure L
S-9 Classifiers graphs Classification

SLO-2  |Reasoning driven pattern recognition Illustration Example Examples Example

Learning ‘ . . : 2. Earl Gose, Richard Johnsonbaugh, Steve Jost, “Pattern Recognition and Image Analysis”, Prentice Hall

ReSOUICes 1. Robert J, Schalkoff, “Pattern Recognition: Statistical, Structural and Neural Approaches”, John Wiley & of India Private Ltd., New Delhi — 110 01,1999,

Sons Inc., New York, Reprint 2014,

3. DudaR.O.andHartP.E.,"Pattern Classification and Scene Analysis”,Wiley,NewYork,1973

Learning Assessment

Bloom’s Level of Continuous Learning Assessment (50% weightage) Final Examination (50% weightage)
Thinking CLA-1(10%) CLA-2 (15%) CLA -3 (15%) CLA -4 (10%)#
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 40 % - 30 % - 30 % - 30 % - 30% -
Understand
Level 2 Apply 40 % - 40 % - 40 % - 40 % - 40% -
Analyze
Level 3 Evaluate 20% - 30 % - 30 % - 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

Mr.Deepan Raj, Visteon,Chennai

Dr.T.Nagarajan, Professor and Head,
Dept. of IT, SSN college of Engineering.

1. Dr. M. Thenmozhi, SRMIST

2. Dr.S Prabakaran, SRMIST

3. Dr. Alice Nithya , SRMIST
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Course 18CSE350T | COUrse NATURAL LANGUAGE PROCESSING foucsce F Professional Elective Lyt plc
Code Name Category 3/]0]0 3
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department [CSE [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Teach students the leading trends and systems in natural language processing. 2 3 1123 4 | 5|6 7 8 |9 10111213 [14 |15
. |Make them understand the concepts of morphology, syntax, semantics and pragmatics of the language and that
CLR-2: ; . o i
they are able to give the appropriate examples that will illustrate the above mentioned concepts. - =
CLR-3: |Teach them to recognize the significance of pragmatics for natural language understanding. =l = | = 2, £ é o
CLR4 : Enable students to be capable to describe the application based on natural language processing and to show the 8 °; = = = % = S 3
" |points of syntactic, semantic and pragmatic processing. @2 (5] i;’ E |l x| 9 = 8| o
; ; ; - p AT o | © S 3lel & c|ls| o2 & = £ £
CLR-5: |To conceive basics of knowledge representation, inference, and relations to the artificial intelligence. e | o= X 2l 35|85 & S| || E
CLR-6  |To understand natural language processing and to learn how to apply basic algorithms in this field = o £ T 3| 8|33 = - R
= wa o Yl 2 z/lao|ao|8/9| & 2|85 4
5| 3|38 Ble| 9| g 2|2 E SSIZ22 o™
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: % S S 2 g 5| 2 g|3| 2 8 |2 E 8|3 olo c|>
CLO-1: |Understand approaches to syntax and semantics in NLP. E ,_% ,_% ,_,8; E § E = 3’; ._.EJ i E 3 ne_ %’ PR
CLO-2: |Understand approaches to discourse, generation, dialogue and summarization within NLP. 2 80 | 85 HI|H|H|H|H]|- - - |HI{M{M|H|H|H|H
CLO-3: |Understand current methods for statistical approaches to machine translation. 2 75 | 80 HI|H|H | H|H]| - - - |H{M{M|H|H|H|H
CLO-4 - Understar]d machine learning tephmqugs used in NLP, including the probabilistic context-free grammars and 2 85 | 80 Helbill 1 |y - HIMImMIHIHIHIH
unsupervised methods, as applied within NLP
CLO-5: |Understand the knowledge of various levels of analysis involved in NLP 2 80 | 75 HIH|H|H|H]|- - |HIM|{M|H|H|H|H
CLO-6 | Gain knowledge in automated Natural Language Generation and Machine Translation 2 75 |a185 H| H| H|H|H]| - - |HIM|{M|H|H|H|H
Duration (hour) 9 9 9 9 9
SLO-1 . ! . ! ; 1 . ) Introduction to Probabilistic
S-1 - Introduction to Natural Language Processing Syntax Parsing Semantic Relations Information Extraction and its Approaches
SLO-2 | Steps — Morphology — Syntax — Semantics Dependency Parsing Semantic Role Labeling ol Statistical Approaches to NLP Tasks
SLO-1 |Morphological Analysis (Morphological Parsing) Semantics Semantic Frames : ) .
S-2
SLO-2 | Stemming — Lemmatization Semantic Parsing Ontology and Semantics figgaton fetrioval Sequence Labeling
: SLO-1 . . s ol Semantic Network and ) o
S-3 SL02 Parts of Speech Tagging Word Sense Disambiguation Knowledge Graph Semantic Search Problems - Similarity Measures
SLO-1  |Approaches on NLP Tasks (Rule-based, Statistical, Py ) T ) =k Summarization )
S-4 SLO-2 | Machine Learning) Lexical Disambiguation Intent Detection and Classification ST A T ——— Word Embeddings
S-5 gkg; N-grams Structural Disambiguation Paraphrase Extraction Information Fusion cBow
56 SLO-1 Multiword Exoressions Word, Context and Discourse Single and Multi-document Skiv-aram
SLO-2 P Sentence-level Semantics Coreference Resolution Summarization — Question Answering g
SLO-1 Collocations (Association Measures, Coefficients ) Introduction to Chatbot Applications .
S-7 ’
SLO-2  {and Context Measures) Pronotnesot R Retrieval based- Conversation based Sentence Embeddings
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58 SLO-1 Vector Representation of Words Semantic Representation of text |DiscourseStructure NLU and NLG Recurrent Neural Networks (RNN)
SLO-2 Coherence

S-9 |SLO-1  |Language Modeling gg,gzgggon to Sermantic Discourse Planning Machine Translation Long Short-Term Memory (LSTM)
. 1. DanieldurafskyandPrenticeHallJamesHMartin,”SpeechandLanguageProcessing:An introductionton 3 JamesAllen Beiamin/cumminas.‘NaturalLanquageUnderstanding” 2ndedition. 1995

Learning NaturalLanguage Processing, Computational Linguistics and Speech Recognition”, Prentice Hall, 2nd | 4 YoavGoldbérg,jl\leJral ‘,(,etw’oﬁ( ;\,,ethgds for %L;tﬁra, LanguagelP%cessing '
Resources Edition,2018. , N 2 5. http://mccormickml.com/2106/04/19/word2vec-tutorial-the-skip-gram-model/
2. C.Manning and H.Schutze, “Foundations of Statistical Natural Language Processing”, MIT 6.  https://nip.stanford.edu/pubs/glove.pdf
Press. Cambridge,MA:,1999

Learning Assessment

Final Examination (50% weightage)

Bloom’s Level of Continuous Learning Assessment (50% weightage)
Thinking CLA-1(10%) CLA-2 (15%) CLA-3(15%) CLA-4(10%)#
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 40 % - 30 % - 30 % - 30 % - 30% -
Understand
Level 2 Apply 40 % - 40 % - 40 % - 40 % - 40% -
Analyze
Level 3 Evaluate 20 % - 30 % - 30 % - 30 % - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Higher Technical Institutions

Internal Experts

Experts from Industry

1. Dr. J.Balaji, Associate Manager,Allstate Solutions Pvt Ltd, jagank.balaji@gmail.com

1. Dr.G.Nagappan, Professor, nagappan@saveetha.ac.in

1. Dr. M.Ferni Ukrit, SRMIST

2. Dr.A.Pandian, SRMIST

3.Ms.K.Meenakshi, SRMIST
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Course 18CSE360T | COUrse INFORMATION STORAGE AND MANAGEMENT Couse Professional Elective L TP C
Code Name Category 3010 3
Pre-requisite Ni Co-requisite Nil Progressive Nil
Courses Courses Courses

Course Offering Department [Computer Science and Engineering [Data Book / Codes/Standards Nil

Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)

CLR-1: |Understand the components of storage infrastructure. 1 2 |3 112] 3 4 | 5] 6 7 8 |9 1011|1213 |14 |15

CLR-2: |Gain knowledge to evaluate storage architectures including storagesubsystems S |x R - <

CLR-3: |Understand the business continuity, backup and recovery methods. 8| 234 = S S 3

: p . - - m | 8% 2 1= o = e

CLR-4 : |Acquire knowledge on information security framework S| 8|8 ol S| |2 o = el =2

CLR-5: |Introduce the working principle of storage infrastructure with monitoring principles £ % £ I B 3 | § 5 ; %

CLR-6: |Understand the structure of cloud computing and its techniques £ & |2 =) S | o 5 3 g £ | 8|53
il = O < S ; & |s G E| B | EB S|E|=| o o
kS 22 @ c s E| 2|5 ¢& S 2lw| &5 | |

) i ] 5| 8|8 22283 2 s 8|2 E|88 3 Q3dls

Course Learning Outcomes (CLO):  |At the end of this course, learners will be able to: | & 2 8|8 =22 8| 8|28 |8|5|c 23183
— L i o N <oyl = xn w o | = (&) [} | [a 1 o o

CLO-1: |Acquire the knowledge on the components of storage infrastructure 3 180 |70 M- - - - - - - Ll -l - M- -]

CLO-2: |Acquire the ability to evaluate storage architectures including storagesubsystems 3 18 |75 MIM|{ M | M|-] - - L|-1-|H -

CLO-3: |Understand the business continuity, backup and recovery methods. 3 | 75|70 MIM| M | M - L] - H -] -

CLO-4: |Appreciate the concepts of storage security and information security applied to virtual machine 3 | 8 |80 MIM| L L |- - - M| -|-1H -

CLO-5: |Apply the knowledge for storage infrastructure 3 |8 |75 L{M]| - - |- - - - M| -] -1 H]|-

CLO-6: |Acquire the knowledge on structure of cloud computing and its techniques 3 |8 |70 Ml-] - - - - - L|-]-|H -

Duration (hour) 9 9 9 9 9

SLO-1 Introduction to Information Storage Virtualization and Cloud Computing : Business Continuity And Back Up Recovery IR, ity And Manacoment - Cloud Computing:Cloud Enabling
S-1 Management Fiber Channel: Overview Business Continuity: Information Availability. g y g ] Technologies
SLO-2 |Evolution of Storage Architecture SAN and its Evolution BC Terminology, BC Planning life cycle Information Security Framework Characteristics of Cloud Computing
Components of FC SAN, . J g . . 3 ) .
S0 SLO-1 |Data Centre Infrastructure FCConnectivity, FC Architecture Failure Analysis, Business Impact Analysis Risk Triad Benefits of Cloud Computing
SLO-2 | Virtualization and Cloud Computing IPSAN-iSCSI components BC Technology Solutions Storage Security Domains Cloud Service Models
SLO-1 ﬁ?gﬂcnhae;;f:g €s In managing iSCSI Protocol StackiSCSI Names Backup and Archive: Backup Purpose Security Implementations in Storage Networking |Cloud Deployment models
S-3 : - YT -
; . L NAS: General Purpose Servers versus , ; Securing Storage Infrastructure in Virtualized  |Cloud Infrastructure Mechanism:
SLO-2 |Data Center Environment: Application NAS Devices Backup Considerations anli Cloud Environments Logical Network Perimeter
SLO-1 Benefits of NAS- File Systems and 0 ) ) : , )
S4-5 SLO2 Database Management System (DBMS) Network File Sharing Backup Granularity , Recovery considerations |RSA and VMware Security Products Virtual Server, Cloud Storage Device
SLO-1  |Host : Connectivity, Storage Components of NAS Backup Methods, Backup Architecture Monitoring the Storage Infrastructure Cloud Usage Monitor
6 SLO-2 Igfr,f(o[r)r%i;omp onents, Disk Drive NAS I/0 Operation Backup and Restore Operations Monitoring Parameters, Resource Replication
SLO-1  |Intelligent Storage System NAS Implementations Backup Topologies Components Monitored, Monitoring examples  |Ready Made environment
S SLO-2 (S:}(/)gt,g rcr)'nents of an Intelligent Storage NAS File Sharing Protocols Backup in NAS Environments Storage Infrastructure Management Activities | Container
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i . ) . Backup Targets, Data Deduplication for Storage Infrastructure Management Challenges,
s8 SLO-1 | Storage Provisioning Object Based Storage Devices Backup Storage Management Examples Cloud Challenges
SLO-2  [Types of Intelligent Storage Systems | Content Addressed Storage Backup in Virtualized Environments Storage Allocation to a New Server/Host, Cloud Adoption Considerations
SLO-1 Creation of Virtual storage machine, Configuration and Tracing of FC scan  |Sharing Files between host and Virtual Creation of an Linux Instance in Public Cloud, Usage of Cloud services with open
S9 L ; . : A . " |source cloud tools (like Eucalyptus,
SLO-2 |Navigation of storage system . and iSCSI scan Machines, Usage of Backup techniques Generate a private key, Access using SSH client
Openstack, Open Nebula and others)
1. EMC Corporation, “Information Storage and Management’,2nd edition Wiley India, ISBN13: 978-
Learning 1118094839 3. UifTroppen Rainer Wolfgang Muller,”Storage Networks Explained”, India, Wiley, 2010, ISBN13: 978-
Resources 2. Thomas Erl, “Cloud Computing: Concepts, Technology & Architecture”, Prentice Hall , 2013,ISBN: 0470741436
9780133387568
Learning Assessment
, Continuous Learning Assessment (50% weightage) . — o
Lol poms CLA— 1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (S0% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 40% . 30% L 30% - 30% - 30% -
Understand
Level 2 Apply 40% " 40% 1 40% : 40% ! 40% .
Analyze
Level 3 Evaluate 20% : 30% : 30% ’ 30% : 30% .
Create
Total 100 % 100 % 100 % 100 % 100%

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr.V.Masillamani

1. Dr.B.Amutha SRMIST

2. Dr.A.Shanthini, SRMIST
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Course 18CSE451T | CoUrse WIRELESS SENSOR NETWORKS Couse E Professional Elective L T PC
Code Name Category 3]0]0 13
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department [cSE [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Understand basic sensor network concepts 1 2 3 1 12| 3 4 |56 7 8] 9 |[10] N 12 13| 14 |15
CLR-2: |Know physical layer issues, Medium Access Control Protocols § B @
CLR-3: |Comprehend network and transport layer characteristics and protocols o = g "z g § g £ c g
CLR-4 : |Understand the network management and Middleware services £ |5 |8 =l =g 2|5 2= S |8 3
= a = Dol S 5|3 S|O| G o5 8| < 3
i 3 -5'8’E°5§_w"5'_°5 E 8 © S =, 2 -
SElg |38 22 5 5925 5|8 55 a8 Bl BE|S|T|T|
Course Learning Outcomes (CLO): At the end of this course, learners will be able to: oAl & 1 TICEIN S 2 5% 2% 8 § 218 £ _g —g £ & § raltelkeNle]
3@ g2 |88 §gal88&2=S|3 b3 |mesSlaic 5|28 |8
. |Understand the basic ideas about sensor network concepts with Applications and Apply the knowledge for H|H | M|M M M| M|H L H|H|H|H
CLO-1: WSN tools 2 80 85 H | H
CLO-2: |Acquire the knowledge on wireless transmission technology ,hardware and Medium Access Protocols 2 75 | 80 H|H| H|H MM M M/ M|H| L |H/H|HIH
. |Understand the basic ideas about Wireless Sensor Networks Routing protocols and network - transport H|H | M|M M M| M|H L H|H|H|H
CLO-3: o 2 85 80 H | H
layer characteristics
CLO-4: | Apply the knowledge for network management and Middleware services 2 80 75 HIH|  H|H|MM| M [M|M|H L H|H| H|H
Duration (hour) 9 9 9 9 9
. . : = Design Issues in WSN routing- Data
S-1 SLO-1 gg;zzﬁg%?k?mp uter and WEEigRR ?ﬂgzi:: Trafgion Techinclogyiand Overview-Wireless Mac Protocols Dissemination and Gathering WSN middleware principles-
SLO-2 4 Routing Challenges in WSN
sLo-1  |Motivation for a netiwork of Wireless Radio Technology Primer Characteristics of MAC protocols in Sensor : Middleware architecture
S-2 Sensor nodes - networks Flooding
SLO-2  |Sensing and sensors Available Wireless Technologies Data related functions, Architecture
SLO-1 . [ Flat Based Routing — SAR Existing middleware
S-3 SL02 Challenges and constraints Hardware- Telosb Contention free MAC Protocols Directed Diffusion MILAN, IrisNet
S4 SLO-1 | Node architecture Hardware -Micsstatok MAC Protocols -Characteristics MCFA Coherent processing AMF,DSWare
SLO-2 |Sensing sub system Traffic Adaptive Medium Access Non-Coherent Processing CLMF
S5 SLO-1  |Processor sub system Time Svnchronization- Clock Y-MAC Hierarchical Routing- LEACH, TEEN, Operating systems for wireless sensor
SLO-2  |Communication interfaces-- prototypes Y Low energy Adaptive Clustering APTEEN,PEGASIS networks
SLO-1 I . M . Query Based Routing )
S-6 Application of Wireless sensors Synchronization Problems Contention based MAC Protocols — . Performance and traffic management
SLO-2 Negotiation Based Routing
SLO-1 . o Basics of time synchronization Sensor MAC ) . .
S-7 SLO2 WSN Tools- Overview and Limitations Time synchronization protocols Timeout MAC and pattern MAC Geographical Based Routing Fundamentals of network security
SLO-1 Localization MAC protocols in ContikiOS simulator Routing protocol simulation in contiki
S-8 SL0-2 Contiki -Introduction Ranging Techniques Nullmac in Contiki simulator RPL objective fungnon &simulation using  |Network security Challenges
DGRM model cooja
S-9 |[SLO-1 |Characteristics of Contiki WSN simulator |Range based Localization Range Free CSMA in Contiki simulator RPL(Routing Protocol for Low-Power and | Attacks Protocols mechanisms for security
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SLO-2

Localization

Event driven Localization

in Contiki 2.7 OS

Lossy Networks ) Border Router simulation

Learning
Resources

2010.

1. Kazem Sohraby, Daniel manoli, “Wireless Sensor networks- Technology, Protocols and
Applications”, Wiley InterScience Publications 2013.

2. Waltenegus Dargie, Christian Poellabauer , “Fundamentals of Wireless Sensor Networks, Theory and
Practice”, Wiley Series on wireless Communication and Mobile Computing, 2011

3. S.Swapna Kumar, "A Guide to Wireless Sensor Networks", kindle Edition, USP publications,2017

4. C.S Raghavendra, Krishna M.Sivalingam, Taieb znati, “Wireless Sensor Networks”, Springer Science

O NSO

Dargie.pdf

Bhaskar Krishnamachari , “ Networking Wireless Sensors”, Cambridge University Press, 2005
https://www.amazon.in/Guide-Wireless-Sensor-Networks-ebook/dp/B072R53JJM

https://anrg.usc.edu/contiki/index.php/Contiki_tutorials
file:///C:/Users/Administrator.RD27/Downloads/Fundamentals-of-Wireless-Sensor-Networks-Waltenegus-

Learning Assessment

) Continuous Learning Assessment (50% weightage) . — o
Lo o CLA—1 (10%) CLA-2 (15%) CLA-3 (15%) CLA— 4 (10%)# Final Examination (S0% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Romorbor 40% - 30% . 30% . 30% . 30% .
Level 2 Qﬁggze 40% : 40% 3 40% : 40% ' 40% .
Level 3 E\::;L:Ste 20 % \ 30% . 30 % g 30 % E 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1.Mr.Anirban Chowdhry, Director, Frugal Labs

1. Dr. P.T.V. Bhuvaneshwari, Professor, MIT campus, Anna University

1. Dr. Revathi Venkatraman, SRMIST
2. Dr.N.Snehalatha, SRMIST
3. Dr.MB.Mukesh krishnan, SRMIST
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Cg“rse 18CSE4s2T | Course NETWORK PROTOCOLS AND PROGRAMMING s E Professional Elective LT PG
ode Name Category 310 3
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department CSE Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: ggs%r)/be the importance of various Internet protocols like ARP, RARP, ICMP, Multicasting and multi routing, 1 9 1 2 3 4 sl6l 7189 10 11 12 131415
CLR-2: |Understand the transport layer protocols , application layer protocol and its characteristics = & < = ﬂ ~
CLR-3: |Learn and Understand IPV6 technologies 0_83 Fe g 3 ° g 3
CLR-4: |Work with client server sockets and develop related applications to communicate with each other. =l & S ERR §- = &l o £ g | g
CLR-5: |Understand the wide area network protocols £ < = S| 2|2 |2 |52 - E 5| = | E
CLR-6: |Learn the basics of MPLS protocol = o Z > ;,g /8 |g|3|gE= <« |8 5 | &
=1 3|3 B s | 55| |2 |ES s |S| = |2 -
B 2|8  cs|25|g|&l55 /3|28l 3 8|7
. ] i > @ @ £ el 2120/ 8/2/=8 o3 || & 2 ololo
Course Learning Outcomes (CLO):  |At the end of this course, learners will be able to: = = & 2| 2| 8| 23|o|8|28S| T || 8|2 D o|o
— L [N} L o [m)] <X |=|v|Woun|w < (&} o — o [s
CLO-1: |Identify the basics of different types of network and transport layer protocols 2 80 85 H - - - -] - - -] - - -l -] -
CLO-2: |Design and implement the socket programming 2 75 80 H|H - - - |- -l - |- - o
CLO-3: |Enumerate the types of application layer protocols 2 85 80 H - - - - - - |- - |-
CLO-4: |Analyze and compare the IPv4 and IPv6 protocols 2 80 75 H | H - - -l - - -] - -l - -
CLO-5: |Familiarize with wide area technologies 2 75 85 H - - H | -] - - -] - - - - |-
CLO-6: |Describe the working of MPLS protocol 2 80 85 H - - - R - -l -] -
Duration (hour) 9 9 9 9 9
S-1 SLO-1  |IP header Byte ordering DNS IPV6 Overview DSL
SLO-2 |IP fragmentation Byte ordering conversion functions DNS in the Internet, IPV6 Features Other DSL Technology
S0 SLO-1 |ARP System calls DNS Resolution IPV6 Addressing Modes DSL Benefits
SLO-2 |RARP Sockets DNS Messages IPV6 Address Types Cable Technology
s3 SLO-1_ |ICMP -introduction System calls used with Sockets TELNET Introduction Compare DSL Vs Cable
SLO-2  |ICMP-Messages lterative and concurrent server SSH Address Space Allocation Frame Relay
S4 SLO-1 | Debugging tools Socket Interface FTP Global Unicast Addresses ATM Introduction
SLO-2  |ICMP package Structure and Functions of Socket TFTP Autoconfiguration ATM Cell Format
S5 SLO-1  |UDP Datagram Remote Procedure Call WWW Architecture Renumbering ATM Layer
SLO-2  |UDP characteristics RPC Model, Features WWW Documents IPV6 Routing Protocols AAL Layer
S6 SLO-1 | TCP Header TCP Client Server Program HTTP Introduction ATM Application
SLO-2 | TCP connection establishment process  |Input, Output Processing Module HTTP Request and Reply |IPV6 Packet Format PPP
s7 SLO-1 | TCP Error Control UDP Client Server Program DHCP Operation f{ggqcﬁ-; arr/son Lelieoh IPV4 and IPV6 PPP Services, Components
SLO-2 | TCP Congestion Control UDP Control block table & Module DHCP Configuration IPV4 to IPV6 Tunneling PPP frame and byte stuffing
S8 SLO-1 | TCP Flow Control UDP Input & Output Module SMTP IPV4 to IPV6 Translation Techniques HDLC
SLO-2  |Multicasting SCTP Sockets POP3 NAT Protocol Translation HDLC Transfer Modes, Frame
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S:9 SLO-1  |Multicasting and Multicast Routing Protocol|SCTP Services and Features, Packet Format IMAP IPV6 Mobility Types of HDLC Frame
SLO-2 | Stream Control Transmission Protocol SCTP Client/Server MIME Protocols Changed to Support IPV6 MPLS
Learning 1. BehrouzA. Forouzan, TCPIPProtocolSuite"%edtion, 2013 MoGraw-HillSBN-0073376043 3. Richard Stevens, Unix Network Programming, vol.1, 3rd edition, 2003, McGraw-HilllSBN 0-07-246060-1
Resources |2 DouglasE.Comer,Interetworkingwith TCP/IP, Principles, protocols,andarchitecture, Vol 15th
Edition,2006 ISBN: 0131876716, ISBN:978-0131876712

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) s .
quom s Level of CLA -1 (10%) CLA - 2 (15%) CLA - 3 (15%) CLA—4 (10%)E Final Examination (50% weightage)
Thinking Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Semerber 0% - 30% : 30% ' 30% ; 30% .
Level 2 ﬁgg:zze 0% k 40% : 0% - 40% - 40% .
Level 3 Saluate 20% . 30% : 30% - 30% k 30% .
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.Thamaraiselvam,zoho, thamaraiselvam.s@zohocorp.com

1.Dr.Ema,Anna University Chennai,umaramesh@auist.net

1. Dr. G.Usha,SRMIST,Dr.J.Kalaivani, SRMIST

2.Mr.Mithun, Cognizant,Mithun.SS@cognizant.com

2.Dr.KunvarSingh,NITTrichy,kunwar@nitt.edu

2. Mr.J.GodwinPon,SRMIST
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Course 18CSE4s3T | Course NETWORK ROUTING ALGORITHMS Couse E Professional Elective L T PC
Code Name Category 3]0]0 13
Pre-requisite 180SC302. Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department [Computer Science and Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR):  |The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Understand how addressing and routing are tied together and different architectural components are related to routing. 11213 1123 4 |5 6 7 [ 8191011121314 |15
CLR-2: |Gain knowledge on the need for routers, its functionality and different architectures. E|S| s b » <
CLR-3: |Understand fundamental basis of various algorithms in centralized and distributed point of view. 8 :’;, = -§’ 5 S §
CLR-4: |Apply the knowledge of IP addressing in various routing algorithms. % S| 2 = | %; o % - = gl =
CLR-5: |Understand the various types of key routing protocols used in wireless networks. = % = ;'3 2|2 % L 3 e |5_¢‘§ 5|5 £
CLR-6 : | Gain knowledge on past experiences and prepare for next generation networks and routing S\l x | = 2 ) 5|3 s = | 8| g8
Flglgl |5|S|=|ass5|"| = |E8 S| 2| o
5 2|18 85|l |88 | =|5-=< S 2ls|o ||
) i : 5| 3|3 £12 o 28| sl @ |2 8|2|E|Z|3
Course Learning Outcomes (CLO): | At the end of this course, learners will be able to: % A 8|3 =38 8|22 £|2|5| T 2|3 33
=i ol wia | o</ =S| v uwon|lw | E|o|ja|T|a|a|a
CLO-1: |Acquire the knowledge of how data transfer happens in conventional networks 218085 HIM| - - | L] - - -l -|M|-1H - |-
CLO-2: |Comprehend Router Architectures and IP Address Lookup Algorithms 217580 HIHI M| M L] - - -l -l - L H| -] -]-
CLO-3: |Compare routing techniques and protocols 2 | 85|80 H|{H| L |M M| - - M| -1 LIH|-]|-]-
CLO-4: |Examine how different dimensions of routing differ for different types of network 2180 |75 HIHIH| H H| L - MM - -1TH|-]-]-
CLO-5: |Apply various routing algorithms in wireless network scenario. 2 |75|85 H HIH| H M| - - - M| - -1 H]| -
CLO-6: |Understand various routing paradigms in next generation 218085 HIHIH | M M| L - R H|-]-]-
Duration (hour) 8 9 9 9 10
SLO-1 Network Routing: An Introduction to  |Router Architectures: Basic Forwarding Belifan-Ford alaorithm: Centralized View Routers, Networks, and Routing Information: |Routing in Wireless Networks: Internet based
Routing algorithms Functions g i Some Basics mobile ad-hoc networking
$1 Distance Vector Approach: Distributed Routing Table, Communication of Routin
SLO-2 |Functions of Router Routing table versus forwarding table View PP ’ n formg tion ; 9 |Classifications of routing protocols
. 0 o ! Routing Information Protocol, Version 1 Table-Driven Routing Protocols: Destination
SLO-1 |IP addressing Types of router Dijkstra’s Algorithm (RIPV1) Sequenced Distance-Vector Routing Protocol
S2 Comparison of Bellman-Ford and Distance |Routing Information Protocol, Version 2
SLO-2 |On Architecture: Service Architecture |Elements of Router ¥ Cluster-Head Gateway Switch Routing Protocol
Vector Approach (RIPv2)
SLO-1 Packet Flow ghzvngst I;gth Computation with Candidate Interior Gateway Routing Protocol (IGRP) \(S)n-Demsndt Rotg/ngt] Prc;tocols: Dynamic
S-3 Protocol architecture stack ath Laching == 7 ; ? ource rouling F0toco -
SLO2 Packet Processin Widest Path Computation with Candidate |Enhanced Interior Gateway Routing Protocol |Ad Hoc On-Demand Distance-Vector Routing
9 Path Caching (EIGRP), Route Redistribution Protocol
. Shared CPU architecture, Shared ) . ) Hybrid Routing Protocols: Core Extraction
s SLO-1 |Network Topology Architecture forwarding Engine Architecture Widest Path Algorithm OSPF: Protocol Features Distributed Ad Hoc Routing Protocol
SLO-2 |Network Management Architecture jffhr;gcﬁ,%’zng Aleglecties jelustorad k-Shortest Paths Algorithm OSPF Packet Format Zone Routing Protocol
Routing Protocol. Routing Alqorithm. and Routing Protocols With Efficient Flooding
S-5 | SLO-1 |Public Switched Telephone Network  |Impact of Addressing on lookup Routing Table ’ 9 A9 ’ Integrated IS-IS Mechanisms : Preferred Link-Based Routing
Protocols
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) . Routing Information Representation and | Similarities and Differences Between IS-IS - . .
Longest Prefix Matching Protocol Messages and OSPF Optimized Link State Routing
IP Traffic Engineering: Traffic, Stochasticity, |,,. . .
S-6 | SLO-1 |Communication Technologies Naive Algorithms, Binary Tries Distance Vector Routing Protocol Delay, and Utilization Hierarchical Routing Protocols
Applications’ View Power-Aware Routing Protocols
SLO-1 Standard Committees — International Multi-bit Tries Traffic Engineering: An Architectural
Telecommunication Union 2 ! Framework Toward Next Generation Routing: Quality of

S Internet Engineering Task Force, MFA A AR MtingyProtodsy Service Routing

SLO-2 Forum ’ Compressing multi-bit strides Traffic Engineering: A Four-Node lllustration
S8 SLO-1 | Type Length Value Search By Length Algorithms Path Vector Routing Protocol BGP Operations, configuration, faces of BGP | Multiprotocol Label Switching(MPLS)

SLO-2 |Network Protocol Analyzer Search By value approaches BGP Decision Process Generalized MPLS

SLO-1 Hardware Algorithms U i e il Internal BGP Scalability

Commodity Network Flow . T
S9 : : : Routing and Traffic Engineering with MPLS
=, Multicommodity Network Flow: Three-
SLO-2 Comparing Different Approaches Protocol Message Format
Node Example

SLO-1 . .

S-10 SLO2 PSTN Call Routing Using the Interne
1. D.Medhi and K.Ramasamy, Network Routing : Algorithms, Protocols and Architectures, Morgan
. Kaufmann Publishers, First Edition 2007. R L ) .
Iéii?l:?ges 2. C.Siva Ram Murthy and B.S.Manoj, Adhoc Wireless Networks, Pearson Education, 2007. ; iﬂiﬁge‘?xg&% ?.Zgzzg I?gg‘;"ﬁgggé?éfmcetggfg’ SF;/rsiZZf: Tgléngggztlonal, 1995.
3. D.Medhi and K.Ramasamy, Network Routing : Algorithms, Protocols and Architectures, Morgan . S i
Kaufmann Publishers, Second Edition 2017.

Learning Assessment

, Continuous Learning Assessment (50% weightage) . s 0
Lovaoms CLA—1 (10%) CLA-2 (15%) CLA - 3 (15%) CLA -4 (10%)# Final Examination (0% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁ?:r?tgﬁg 40% 3 30% - 30% - 30% - 30% -
Level 2 ﬁﬁg:im 0% ’ 0% : 40% : 40% ¥ 40% :
Level 3 E‘r’::::te 20% - 30% : 30% . 30% - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

Mr. T.Bernald , Senior Consulatant, TCS Chennai. bernald.t@tcs.com (waiting for approval)

Dr. S.Anbuchelian, Anna University. anbuchelian@annauniv.edu

1. Dr.Femilda Josephin J S, SRMIST

2. Mr.Rajesh Babu, SRMIST

3. Mr. J.Godwin, SRMIST
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L P
Course | 4gogpgsqr | Course HIGH PERFORMANCE COMPUTING SolEe Professional Elective
Code Name Category 3 0073
Pre-requisite . Co-requisite ; Progressive |
Courses Nil Courses N Courses |l
Course Offering Department [Computer Science Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |[To learn about Modern Processors and concepts 1 2 3 1123 4 516 81 9 |[10] 11 [12 13|14 |15
CLR-2: |To understand the basic concepts of optimizations . gl B S
CLR-3: |To learn about Parallel Computers and programming g X = o = § £ o
CLR-4 : |To understand the basic concepts of parallelization nﬁ § s K gl & o = § o
CLR-5: |To Study about Memory Parallel Programming using OpenMP = 1 £ § 42F (S s |88 Sl & | <
CLR-6: |To Study about Memory Parallel Programming using and MPI e= 1S S < | =2 % @ = | [ =L 3 | 3
il P 2 glal o 8|9 &35 s 18 B |2
5| B | B Sle|=w |2|2| EE T |E| 22w o
S ey 5|5l 2 5|5 65 |alB|E|B|S| | |
) ) . ] ) ] @ D Sl2|3g = 8| € =g |le|=l| 2 | dlololo
Course Learning Outcomes (CLO):  [At the end of this course, learners will be able to: 3 o2 < 2|8 & o|8|28 |E|T|5| @ || o|d|D
— L L wia o < = || wun W] £ O o O | o | o |
CLO-1: |Acquire the knowledge of Modern processors and concepts 2 80 85 H|H - - -l - H| - -l - -]
CLO-2: |Understand the basic ideas about Optimizations 2 75 80 - | H| - - - - - -] - -l -] -|H
CLO-3: |Acquire the ability to identify parallel computers 2 85 80 - |- - - |- Ml - |- -l -] -
CLO-4: |Appreciate the concepts of parallelization 2 80 75 - - - H| - - - - H -
CLO-5: |Apply the knowledge on parallel programming using Open MP 2 75 85 - - H - | L - |- - -l -] -
CLO-6: |Acquire the knowledge on parallel programming using MPI 2 80 85 -l -] - - - |- - -] - - -|H|H
Duration (hour) 9 9 9 9 9
SLO-1 ztorgd Program Computer Sca{ar proﬂl(qg- Function- and line-based Taxonomy of parallel computing paradigms  |Introduction to OpenMP D{str/buted-memory para{lel programming
-1 rchitecture runtime profiling with MPI- Message passing
SLO-2 ngera/-p fupose cac_he-based Hardware performance counters . Shared-memory computers Parallel execution introduction to MPI
microprocessor architecture
SLO-1 gerformance based mefrics Gng Manual instrumentation Cache coherence Data scoping Messageg a’?d p omt—to-p oint o
S0 enchmarks i Communication, Collective Communication
SLO-2 | Transistors galore: MC/ZZI(TO” sense opfiligatiogs" Uo oS3 UMA - ccNUMA OpenMP worksharing for loops Nonblocking point-to-point Communication
SLO-1  |Moore’s Law Avoid expensive operations! Distributed-memory computers Synchronization Virtual topologies
3 SLO-2  |Pipelining Shrink the working set! Hierarchical (hybrid) systems Reductions f(;(ligp le: MPI parallelization of a Jacobi
SLO-1 | Superscalarity f:;mp.le MessRk a8 impact- ) Networksj 3as:c performance Loop scheduling, Tasking MPI implementation
S4 limination of common subexpressions characteristics of networks 4
SLO-2  |SIMD Avoiding branches Buses, Switched and fat-tree networks Miscellaneous Zi?gormance properties, MP! performance
SLO-1 | Memory hierarchies Using SIMD instruction sets Mesh networks, Hybrids gase §tudy : .OP enMP-parallel Communication parameters
S-5 Jacobi algorithm
SLO-2  |Cache The role of compilers Parallelism- Data parallelism Advanced OpenMP: Wavefront Synchronization, serialization, contention
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parallelization
s6 SLO-1  |Cache mapping General optimization options Functional parallelism Efficient OpenMP programming Implicit serialization and synchronization
SLO-2 | Prefetch Inlining, Aliasing Parallel scalability Profiling OpenMP programs Contention
SLO-1 | Multicore processors Computational accuracy Factors that limit parallel execution Performance pitfalls Reducing Communication overhead
S SLO-2  [Multithreaded processors Register optimizalegeibeingieeipior Scalability metrics, Simple scalability laws gaiigthe mp el Optimal domain decomposition
logs OpenMP worksharing constructs
.. ] Parallel efficiency, Serial performance versus |Determining OpenMP overhead for short )
s-8 [SLO-1 | Vector processors- C++ optimizations- Temporaries strong scalability loops Aggregating messages
SLO-2 | Design principles Dynamic memory management Refined performance models Serialization Collective Communication
; . ; ; Nonblocking vs. asynchronous
SLO-1  |Maximum performance estimates |Loop kernels and iterators Choosing the right scaling baseline False sharing cOmmun,'cgﬁon, /
S9 ; ; ) o . .
j ; Storage order- Case study: Jacobi algorithm ; Case study: Parallel sparse matrix- Understanding intranode point-to-point
SLO-2  |Programming for vector architectures 4 Load imbalance Y P 9 p P
J I and Dense matrix transpose. vector multiply Communication
1. GeorgHager, GerhardWellein,"IntroductiontoHighPerformance ComputingforScientistsand 3. KaiHwang,Zhiweixu“ScalableParallelComputing: Technology,Architecture, Programming’,
Learning Engineers", Chapman&Hall/CRCComputationalScienceseries,2011. 4. CharlesSeverance,KevinDowd, "HighPerformanceComputing", O’ReillyMedia, 2ndEdition, 1998.

Resources | 2.

JohnLevesque, GeneWagenbreth, “HighPerformance Computing:Programmingand
Application"CRC Press, 2010

Learning Assessment

Bloom’s Level of Continuous Learning Assessment (50% weightage) Final Examination (50% weightage)
Thinking CLA-1(10%) CLA-2 (15%) CLA-3(15%) CLA-4 (10%)#
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 40 % - 30 % - 30 % - 30% - 30% -
Understand
Level 2 Apply 40 % - 40 % - 40 % - 40 % - 40% -
Analyze
Level 3 Evaluate 20% - 30 % - 30 % - 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.Kesavan, HCL Technologies

1. Dr. Surendran Rajendran, AMA International University, Bahrain

1. J. Godwin Ponsam, SRMIST

2. Mr.R.Celein, Symmantec India Limited

2. Mr.SivakumarSRMIST

3.. Mr. Jothikumar, SRMIST
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Course 18CSE4s5T | COUrse DATABASE SECURITY AND PRIVACY fouss Professional Elective LT P C
Code Name Category 3/]0]0 3
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department [CSE [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Understand the fundamentals of security relates to information 1 2 3 1 2 3 4 |56 7 |89 [10] 11 [12]13 |14 |15
CLR-2: |how security is maintained in information systems = s Q N R =
CLR-3: |Understand the concept of security models in database g > = g é p 2 8
CLR-4: |Implementation of virtual private dtabase =S 2 ZEleoe| S| |Rle £ :._é 2
CLR-5: |Learn the procedures of database auditing £ |5 | 8 (222 S2s | e8| = | §
CLR-6: |Implementation of data mining algorithms for PPDM £ 8T < P M8 & |8|0|5E s |8 5 |3
g0 NS £ 2| = a5 2EE |3|E 2|2 |alo
el e 5| 5|25 55|68 8|2 |E| B S| ||/
. ’ : o 2 g S| 2| 5|88 8|3lEw el = || & | glolo|o
Course Learning Outcomes (CLO): | At the end of this course, learners will be able to: 3 & 53 2| | 8|88 o|8|28s|T || & |2 v oo
— w L [T} o O <X =\ |wWun| W =] (&) o — o o |0
CLO-1: |Acquire the knowledge of information system and information security 2 80 85 H - - R - -l - -]
CLO-2: |Able to manage the security of information system as well as database 2 75 80 H | H - - - - - - - - - -] -
CLO-3: |Able to design and develop the security model in database 2 85 80 H e - - |- - - -] - N
CLO-4: |Able to implement VPD in various database 2 80 75 H - S R R R I
CLO-5: |Able to audit the database activities, users, security 2 75 85 H | - - H o R e - - - |-
CLO-6: |Apply the security mechanism in PPDM using various algorithms 2 80 85 H - - -l -] - - -l - -]
Duration (hour) 9 9 9 9 9

SLO-1  |Security Architecture: Introduction Administration of Users-Introduction Databasg fnplicatigQeERNEE Auditing Database Activities-introduction Prlvacy Pre§ervmg Dqta Mining
S-1 Introduction- Techniques: Introduction
SLO-2 |Information Systems Authentication Types of Users Oracle Database Activities Data Mining Techniques:
s SLO-1  |Database Management Systems Creating Users -Security Models Oracle Database Activities Privacy Preserving Data Mining Algorithms
SLO-2 |Information Security Architecture SQL Server User Application Types Creating DLL Triggers with Oracle Privacy Preserving Data Mining Algorithms
s3 SLO-1 |- Database Security Removing, Modifying Users -Application Security Models Creating DLL Triggers with Oracle General Survey-Data Mining Techniques
SLO-2 |Asset Types and value Default users Data Encryption Auditing Database Activities with Oracle  |Randomization Methods
SLO-1 | Security Methods Remote Users Virtual Private Databases: Introduction Auditing Database Activities with Oracle | Randomization Methods
S-4 SLO2 Operatlng System Security Fundamentals: Database Links -Overview of VPD Auditing Server Activity with SQL Server Group Based Anonymization
Introduction 2000
SLO-1  |Operating System Overview Linked Servers Implementation of VPD using Views g\gggmg SegEgRaaiIwih SQL Server Group Based Anonymization
S5 = ——
SLO-2 |Security Environment Remote Servers Application Context in Oracle ;\gggmg E onEgcavity with SQL Server Distributed Privacy Preserving Data Mining
SLO-1  |Security Components g:ﬁgngsf or AveLE R Implementing Oracle VPD- Auditing Server Activity with Oracle Distributed Privacy Preserving Data Mining
S-6 . = o
SLO-2  |Authentication Methods ggizfsl’nﬁgjzgggz PorGoSRRdEt Implementing Oracle VPD Auditing Server Activity with Oracle Curse of Dimensionality
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SLO-1  |User Administration Defining and Using Profiles Viewing VPD Policies Security and Auditing ;\/flm cation of Privacy Preserving Data
ST Designing and Implementing Password A Iigation of Privacy Preserving Data
SLO-2  |Password Policies Po, licsiyes 9 p 9 VPD using views Security and Auditing Mi/?ril)ing y 9
S8 SLO-1  |Vulnerabilities Best Practices Application contexts using Data Dictionary |Casestudy: projest security and auditing | Casestudy: on PPDM
SLO-2 | Vulnerabilities Granting and Revoking User Privileges | Policy manager implementation Casestudy: projest security and auditing | Casestudy: on PPDM
} ; . Creating, Assigning and Revoking Policy Manager Implementing Row and e . ” .
oo SLO-1  |Email Security Usorios Column level Security with SQL Server Casestudy: projest security and auditing | Casestudy: on PPDM
R . ) Policy Manager Implementing Row and L : ” .
SLO-2 |Internet security Best practices Column level Security with SQL Server Casestudy: projest security and auditing | Casestudy: on PPDM
Learning 1. HassanA.Afyouni,"DatabaseSecurityandAuditing”, ThirdEdition, CengageLearning, 2009. 3. Charu C. Aggarwal, Philip S Yu, “Privacy Preserving Data Mining”: Models and Algorithms, Kluwer
Resources | 2. RonBenNatan,”ImplementingDatabaseSecurityandAuditing”,ElsevierDigitalPress, 2005 Academic Publishers, 2008

Learning Assessment

Bloom'’s Level of Continuous Learning Assessment (50% weightage) Final Examination (50% weightage)
Thinking CLA-1(10%) CLA-2(15%) CLA-3(15%) CLA -4 (10%)#
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 40 % - 30 % - 30 % 30% - 30% -
Understand
Level 2 Apply 40 % - 40 % - 40 % 40 % - 40% -
Analyze
Level 3 Evaluate 20% - 30 % - 30 % 30 % - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.SomuChockalingam, Founder and President,Doyensys,Chennai

Dr.K.Vivekanandan,Professor,Pondicherry Engineering College

1. Dr.B.Murugananthan, SRMIST

2.. Ms.Thenmozhi,SRMIST

3.. M.Maheswari,SRMIST
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Course Course Course . . P
Code 18CSE456T Name SOFTWARE DEFINED NETWORKS Category E Professional Elective 31010 |3
Pre-requisite 180SC302. Co-requisite Nil Progressive
Courses Courses Courses
Course Offering Department | CSE | Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: | cover topics more advanced than a typical undergraduate networking course 1 2 3 1 2 3 4 5 6 7 8 9 |10 | 11 |12 [ 13 | 14 | 15
CLR: | Prepare students for a market that is going to demand computer scientists and software
" | engineers to deliver the next generation of network switches 5 =
.| describe the principles by which large computer networks and applications atop them are E i T - & = ~
CLR-3: . P o = < > < (5] A= b= [
designed and maintained 23|z 3 s | 8| i) = o
CLR4 - Make students understand the state-of-the art networking technologies proposed in literature or o Dl ER g_ QCE 2| o é [= -
" | used throughout industry in a variety of areas S | €15 S|l 2| |2 | B|2 | f_-? §| e | E
CLR5 : Make students learn to critique research literature through a number of paper reviews and £ & | ¥ = § Z RN s & | 8|5 |8
" | attempt to improve the state-of-the-art through minor and major projects L =TTy i< TNE | YR (#=T] % | E TS| | =2 | 2| c|a|e
= 18138 2|8 5|2 |5 |8 ||| E|E|B|S ||
, 2 | 8| S |8 g |&8|8|c || 2|2 E T|l=212/9 9
Course Learning Outcomes (CLO): [ At the end of this course, learners will:: R A el Y S8l 12 8|5 gl2| 8| &g|5|2|2 |2
CLOA - have a knowledge of the tg_chnplogy evolution leading to SDN as well as the Open Source role in 3175 | 8 Hlm!|n ! H ) ) ) ) H | H | H H
SDN and OpenFlow specifications
. | gain a knowledge of the advantages and disadvantages of SDN, AP approaches, Hypervisor 1 1 . i i i
CLO2: overlays, and Data Center SDN, SDN WAN etc 75 | 80 2 4 i i H H H H
CLO-3: | Understand different network virtualization techniques and can deploy SDN/NFV applications 75 | 80 H| M| H - H - - - - H|H|H]|H
CLO-4: | understand the economics of SDN and its impacts in the marketplace 3 | 75 ] 80 H | M| H - H - - - - - - H|H|H|H
Duration (hour) 9 9 9 9 9
S-1 SLO-1 Introduction Why SDN? Genesis of SDN Alternative definitions of SDN Emerging SDN Models SDN Ecosystem
SLO-2 How to Read a Paper (S. Keshav) How SDN Works Potential drawbacks of Open SDN Protocol Models: NETCONF, BGP, MPLS White-box switching
sLo-1 | HotoReview a Paper (Timothy Roscoe). | spw yopution, SDN Basics SDN via APls Controller Models Open Sourcing SDN
S0 How to D/sagreg (Paul Graham) : gt : .
SLO-2 gg%zgmg Basics: Switching, Addressing, SDN Architecture SDN via Hypervisor-Based Overlays 25 g ’rzztllon Models: Proactive, Deciarative, Open Networking Foundation
SLO-1 Paper Reading: 4D Plane Separation SDN via Opening Up the Device "S?[e)(ll‘\é‘//r;,lj)/atacenters: Bubtoriancy, Failure OpenDaylight
S-3 : . :
SLO-2 | Paper Reading: 4D g’é’;’]’t’r’g,De‘”‘?e and Centralized | g iine our own SDN Switch SDN in Internet eXchange Points (IXPs) The ONOS Project
i . Network Automation and . . Tunneling and Path Technologies, Ethernet .
s SLO-1 Paper Reading: ALF Virtualization SDN on Raspberry Pi, Zodiac Fx Fabrics in the Data Center Hypervisors: Background, Types
. Openness, Northbound and . . SDN Use Cases, Open SDN versus Overlays in
SLO-2 Paper Reading: ALF Southbound APIs Ryu on Raspberry Pi, Zodiac Fx the Data Center OpenStack Deployment
s5 | sLo-1 Switching Architecture: Data, Control, and Paper‘ Reading: QpepFIow: Network Function Virtualization (NFV) Real-WorId Qata Center Implementations, SDN OpenStack Orchestration
Management Planes Enabling Innovation in Campus in Other Environments
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Networks
SLO-2 Hardware Lookup Review 1 Review 2 Review 3 Review 4
SLO-1 Forwarding Rules gf;’:;?ovz Swichebtley SDN vs. NFV Wide Area Networks OpenSwitch
S-6 Paper Reading: B4: Experience with a Globally- Reactive versus Proactive
SLO-2 Dynamic Forwarding Tables Flow Table, Packet Matching OPNFV Deployed Software Defined WAN, SIGCOMM, Aoplicati
2013 pplications
S.7 SLO-1 Autonomous Switches and Routers Actions and Packet Forwarding Service Creation and Chaining Service Provider and Carrier Networks ﬁgzx/c Zgg nSS/mp le SDN
SLO-2 Internet Architecture Extensions and Limitations NFV Orchestration Campus Networks Other SDN Applications
Paper Reading: P4:
SLO-1 Control-Data Plane Separation Programming Protocol- Creating Network Virtualization Tunnels Hospitality Networks, Mobile Networks Future of SDN
S-8 Independent Packet Processors
SLO-2 Packet Scheduling SDN Qqntrol/ers: POX’. Offloading Flows in the Data Center In-Line Network Functions SDN Security
RyuMininet Programming
Paper Reading: The Road to SDN: An . 2
SLO-1 Intellectual History of Programmable SD N Controflers: Qp prowigh, Access Control for the Campus Optical Networks Use Cases
Mininet Programming
S-9 Networks
SLO-2 Project Proposal Due gg;racgﬁri%ers: R nine{ Traffic Engineering for Service Providers | SDN vs. P2P/Overlay Networks Group Project Presentation
Learning 1. Software Defined Networks: A Comprehensive Approach, 2 Edition Morgan Kaufmann, 2016 B s el
Resources 2. SDN: Software Defined Networks, Thomas D. Nadeau, Ken Gray, O'Reilly Media, 2013. s Netiwork Byngtion VirtgiBellh, Kona@igey, Thomas D. Nadeau, Morgan Kaufmann, 2016

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) I 0
_I?Ihoiglr(?ns Level of CLA—1 (10%) CLA -2 (15%) CLA -3 (15%) CLA -4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 40% 30% - 30% - 30% ; 30%
Understand
Level 2 ﬁgg:zze 0% 0% : 40% : 40% : 40%
Level 3 e 20% 30% - 30% - 30% : 30%
Total 100 % 100 % 100 % 100 % 100 %
# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Dr. Femilda
2. Mr. K. Venkatesh
3. Mr. KarthickNanmaran
Couse | tecseasrT | Qourse SEMANTIC WEB O W Professional Elective LT
ode Name Category 310
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Pre-requisite Nil Co-requisite Nil Progressive Ni
Courses Courses Courses
Course Offering Department [Computer Science and Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Leaming Outcomes (PLO)
CLR-1: |Learn how the Semantic Web allows new uses of data 1 |&3 1 2 3|4 |56 |7 9 |10 11|12 131415
CLR-2: |Understand how semantic technologies promote data portability L 5
CLR-3: |Become familiar with semantic standards-RDF,OWL E|lX|E ® e § <
18:L S | = ks S| 3 s 8
m| &% ) £ o
CLR-4: |Make use of semantic programming techniques to both enrich web application development § § “g’ H 2 g DC:— § o E ;_5 2
28|18 215 /8|22(3128 |5/2|2|5
= a = 2 £ o/ 8|88 2|8 5 =2
5 3|3 glelelglc2EE 5522« o
. . . | 3|3 E 2|52 s B 28482 EIB S|l
Course Learning Outcomes (CLO):  |At the end of this course, learners will be able to: slels | 8 g/ =/8|8/zg=|2| 5|l 23133
S| w ool ||l E]/o|a|lST|a|la|a
CLO-1: |Apply flexible approach for integrating and future-proofing systems and data 1,80 |85 HI|L|H|-|H]|- - |l-1-/-]1-/H|H|-|IM
CLO-2: |Program the Semantic Web provides a standard 3 175]|80 H | H]| - H| - - -|-|-|H|H|H|M
CLO-3: |Incorporate existing data sources into semantically aware applications and publish rich semantic data 3 85|80 HIH|H|-|H]|- - - H|-|-|H
CLO-4: |Make the machines to find, share, and combine data on the Web 3180175 H|H|-|-|H]| - - - - H|IH|H|H
Duration (hour) 9 9 9 9 9
S-1 SLO-1 | The Semantic Web Vision Querying the Semantic Web Web Ontology Language Logic and Inference: Rules Applications
SLO-2  |Motivation for the Semantic Web SPARQL Infrastructure Requirements for Ontology Languages Logic and Rules e-commerce
32 SLO-1 | Semantic Web Technologies Matching Patterns OWL Syntax Rules on the Semantic Web
SLO-2 | Explicit Metadata 9 Formal Semantics Monotonic Rules Adoption
s3 SLO-1  |Ontologies Filters Monotonic Rules: Syntax Publication
SLO-2 |RDF,OWL Expressivity Rules, Facts News website application
SLO-1  |Logics-Principles of reasoning Logic Programs Adoption
S-4 SLO-2 Lf;z”zeer’r;ggtlc Web versus Artificial Constructs for Dealing with an Open World Reasohing Support Monotonic Rules: Semantics Publication
S5 SLO-1 A Layered Approach Organizing Result Sets Compatlb/ll.ty of OWL2 with RDF_/RDFS Predicate Logic Semantics Constructing Ontologies Manually
SLO-2 OWL2 Full: RDF-Based Semantics . o .
T 3 OWL2 RL Reusing Existing Ontologies
SLO-1 . ! OWL2 DL: Direct Semantics
S-6 RDF: Data Model Other Forms of SPARQL Queries -
SLO-2 Rdle Inteiiiughgeiiormat: RIF Semiautomatic Ontology Acquisition
g7 |SLO-1|RDRAXML N L The OWL2 primitives RIF-BLD 9y Acq
SLO-2 |RDFS: Adding Semantics ving OWL2 Syntax I o OVIL
S8 SLO-1  |Classes and Properties Adding Information with SPARQL Update |OWL2 Property Types SemZ s W{a b Rules Language (SWRL) Ontology Mapping
SLO-2  |Class Hierarchies and Inheritance Inserting and Loading Triples OWL2 Property Axioms guag
o |SLO-1 | Property Hierarchies Deleting Triples OWL2 Class Axioms Rules in SPARQL: SPIN . o .
59 ["sL0-2 |RDF Schema Case study Individual Facts RuleML SemanticWeb Application Architecture
\Learning H 1. Grigoris Antoniou and Frank Van Harmelen,-A Semantic Web Primer - The MIT Press, Cambridge,| 3. John Hebeler , Matthew Fisher, Ryan Blace, Andrew Perez-Lopez , Mike Dean Semantic Web Programming,
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Resources

Massachusetts London, England, Edition 3,2012
2. Toby Segaran, Colin Evans, Jamie Taylor, Programming the Semantic Web Build Flexible Applications
with Graph Data, O'Reilly Media,2009

1st Edition, Wiley, 2009.

4. Thomas B. Passin, Explorer's Guide to the Semantic Web, Manning, 2004

Learning Assessment

, Continuous Learning Assessment (50% weightage) . — o
Lo oo CLA—1 (10%) CLA-2 (15%) CLA-3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remonber 40% 3 30% ’ 30% ! 30% . 30% .
Level 2 ﬁgg:}yﬂe 40% . 40% . 40% . 40% . 40% .
Level 3 E‘r’:;‘:z‘e 20% - 30% ; 30 % : 30 % - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. 1. Dr.Harisekharan,CTO,Sri SeshaaTechnologies Pvt. Ltd., Chennai 1. Dr.J.Suresh, SSN College of Engineering Dr.G.Vadivu
2. Dr. Sharmila Shankar, Crescent Institute of Science and Technology Dr.C.N.Subalalitha
Ms.S.Veena
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Course 18CSE4seT | Course WIRELESS AND MOBILE COMMUNICATION o Professional Elective L T PhC
Code Name Category 3]0]0 13
Pre-requisite Ni Co-requisite ) Progressive
il Nil
Courses Courses Courses
Course Offering Department | Computer Science and Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Analyze the fundamental of transmission and cellular systems 1 i 3 1123 4 516 7 8 |9 |10/ 11]12]13 14 [15
CLR-2: |Apply skills in real time engineering problems and can have capability to evaluate the transmission errors E|lE s = = ~
CLR-3: |Comprehend the concept of mobile network, transport layer and wireless technologies 8 \0; = -% & g §
CLR-4: |Differentiate the various types of cellular standard by their unique services. % 5|2 ER % i % . = gl =
CLR-5: |Grasp GSM. GPRS, Handover and Localization techniques = .f_é = c| 292 S5 > f_q? 5|5 g
CLR-6: |Apply skills in various Routing protocols €5 | E = g S S |3 EE | 8|5l 3
C 1818 |5 gl 2lgt|c|2IB8] |=|5|212|<|ale
| 88 £/2 & 2% 5|8 2882 E|E 3|olald
Course Learning Outcomes (CLO):  |At the end of this course, learers will be able to: % o 288/ S8 8|8/28|=|5|§8 |22 (3|33
— | 0l | wlolo| << | = |nlun| | Elo|la|TF[a o |a
CLO-1: |Apply Wireless Technology concepts to Engineering problems related to Communication 3 180 |70 H|H|H H H|/H  H |H|H/ H|IMIH|H|H|H
CLO-2: |Improve their knowledge on Digital and analog Modulation techniques. 3 |8 |75 H|H|H H H|/H H |H|H|/ H|M|H|H|H|H
CLO-3: |Equip themselves familiar with principle of Mobile Communication 3 17570 H|H| H H HIH| H HIH|IH|M|H| H|H|H
CLO-4: |Familiarize with Digital Cellular Standards 3 | 85 |80 H|H|H H H|{H| H | H| H|H|M|H|H|H|H
CLO-5: |Acquaint with routing protocols 3.1 85 |75 H|H|H H H|H| H HIH|H|{M|H|H|H|H
CLO-6: |Expose to the emerging wireless technologies 3 180 |70 H|H|H H H|H H |H|H/H|MIH|H|H|H
Duration (hour) 9 9 9 9 9
SLO-1 |Introduction to wireless Communication  |Cellular Concept Introduction to GSM Mobile IP IEEE 802.11
S-1 SLO-2 Elements of wireless Communication Cell area Frequency Bands and Channels IP packet delivery System Architecture
system
S0 SLO-1 |Frequencies for radio Communication Signal strength Frames in GSM Tunneling — Reverse Tunneling Protocol Architecture
SLO-2 |Signals, Noise — Types of Noise Cell parameter Planes and layers of GSM IPv6 MAC Layer and Management
SLO-1 Introduction to modulation and Capacity of Cell Protocols DHCP 802.11a, 802.11b
S-3 demodulation
SLO-2 |Signals in the modulation Co channel interference Localization and calling Tradition TCP HIPERLAN
SLO-1 |Introduction to Analog modulation schemes |Frequency reuse Handoff — Short messaging system Congestion control Bluetooth Architecture
S-4 SL0-2 Amplitude Modulation Frequency Cell splitting Cell sectoring GPRS EDGE Classical TCP Snooping , IEEE 802.15 IEEE 802.15.4
modulation
SLO-1 Phase Modulation Introduction to Analog | Multiple Radio access protocols 3G CELLULAR SystemsMMS Mobile TCPFast retransmit / Fast recovery |MANET characteristicsROUTING
S5 modulation schemes Frequencydivision Multiple Access
SLO-2 Amplitude Shift Keying Frequency Shift Time division Multiple Access Fixed UMTS Release and standards UMTS Transaction oriented TCP TCP ov