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BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)
(An Autonomous Institution affiliated to Gujarat Technological University)

Institute Vision
“Produce globally employable innovative engineers with core values.”

/ Institute Mission \

e Re-engineer curricula to meet global employment requirement
e Promote innovative practices at all levels.
e Imbibe core values
e Reform policies, systems and processes at all levels.
\. Develop faculty and staff members to meet the challenges J

Core Values

Quiality, Creativity, Team Work, Lifelong Learning, Pro-activeness,
Cost Consciousness, Sharing, Transparency
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Academic Regulations

FOR POST GRADUATE PROGRRAMMES

ADMISSION

A candidate for admission to the two year degree programme for Master of
Technology  must  have  eligibility  as per the  Gujarat
Government/ ACPC/GTU/CVM rules.

Admission granted to an applicant is to be considered provisional until all the
fees are paid and all the prescribed documents are in order. BVM Engineering
College DISCLAIMS ALL RESPONSIBILITIES if any of the documents
required as per ACPC/ Gujarat Technological University requirements are not
submitted or found unacceptable by it. The college will not accept
responsibility for students who do not submit the expected examination/
registration forms in time.

PROGRAMMES OF STUDY

A student shall follow the prescribed courses as given in the programme of
study to which he/she is admitted. These courses for various programmes are
listed in Annexure — 1.

The syllabi for these courses are given in Annexure — I1.
COURSES LEVELS

At the commencement of each semester a student shall register for the set of
courses he/she intends to pursue during the semester. For the registration
process, refer AR (PG) 8.

All courses offered are divided into two levels: Level 1 and 2. The levels
correspond to successive years of study of a typical M. Tech. student. In other
words, a regular student will complete his Level-1 courses during his first year
and Level-2 courses during his second year.

The list of courses offered in semester will be announced by the college at the
beginning of the semester.

PROGRAMME ELECTIVE COURSES

Each programme of studies contains a certain number of programme elective
courses. Programme elective courses will be offered under each discipline at
corresponding level from which a student may choose course(s).

OPEN ELECTIVE COURSES

Open elective courses are courses offer by a discipline for students other than
the corresponding discipline.
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COURSE CREDITS

Each course offered has L-T-P structure. Whereas, L means number of theory
lecture hours per week, T means number of tutorial hours per week and P
means number of practical/laboratory hours per week.

Total course credits for a course are obtained by adding the hours of theory
lectures, tutorials and practical together. E.g. 4-0-2 means a course has 6
credits, 3-2-0 means a course has 5 credits, 2-2-2 means a course has 6 credits.

FACULTY COUNSELOR

Each student is assigned to a Faculty Counselor who will advise and counsel
him regarding the selection of courses to be registered in a given semester as
well as monitor his/ her holistic growth. The final selection of courses made by
the student must be approved by his Faculty Counselor.

REGISTRATION

To earn course credits in a semester a student must register for the courses at
the commencement of the semester.

At the commencement of each semester a period of two working days is
designated as the registration period. A student must complete his registration
formalities within this period as per the procedure laid down.

A further period of 12 working days is designated as late registration period.
During this period a student shall require to pay late registration fee, as decided
by the Institute from time to time, to complete his registration. Late registration
will only be permitted on genuine reasons (like medical and other unavoidable
circumstances) to be approved by the concerned Head of Department and
Principal

Student shall not be permitted to attend classes without registration.
The registration must be completed by the student in person.

A student who has completed all the requirements for his degree will not be
allowed to register in any further courses.

All registrations in every semester must be duly approved by the concerned
Head and Principal of the college.

REQUIREMENTS FOR REGISTRARTION

A student can register for a course provided that the following conditions are

satisfied:

i) The course is included for the student’s assigned programme of studies, or
the student has been permitted to take the course as an open elective.

i) The course is being offered in the semester.
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The courses selected by the student must be approved by his Faculty Counselor.
MINIMUM ENROLLMENT

Under normal circumstances an elective course will be conducted in a semester
only if a stipulated minimum number of students have registered for the course
as decided by the Board of Studies.

An elective course in which the number of student registered is less than the
stipulated minimum may be withdrawn from the elective course offering of that
semester. The student registered in such a course will be permitted to amend
their registration.

ASSESSMENT OF STUDENT PERFORMANCE IN COURSE

The performance of a student in a course is judged through (i) continuous
assessment of theory, tutorial and practical work and (ii) end-semester theory,
tutorial and practical examinations.

The end- semester theory examination in a course has a weightage of 70 percent
of theory marks. The remaining 30 percent of theory marks will be awarded
through continuous assessment carried out during the semester.

The end-semester tutorial/practical examination in a course has a weightage of
60 percent of total tutorial/practical marks and continuous assessment of the
same carries the remaining 40 percent of total tutorial/practical marks.
Tutorial/practical work (both end-semester and continuous) shall be evaluated
on the basis of several of the following instruments of assessment: observation
of experimental skills, reports, oral examination, quizzes, end-semester
practical examination, attendance, etc.

Continuous assessment (tutorial/practical) scheme is given below:

Term work 20 percent (Equal weightage for every
practical. At least 10 practical/ tutorial
need to be performed or mini project)

Quiz / Assignment/ 20 percent
Viva/ active
learning component

Total 40 percent

The overall performance of student in the course is assessed on the principle of
a “single head of passing”, i.e., there will be a single grade for a course based
upon the aggregate of marks obtained by the student in theory and practical
components in continuous assessment as well as end semester examination.
However, a student should score minimum 30% marks in end semester
examination to make himself/ herself gradable.
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Examiner(s) can grace up to 10% of total marks of end semester theory
examination in marks of end semester theory examination to make a student
gradable by making the resolution of the same in grade sheet. However, grace
marks shall not be counted in the aggregate of marks obtained by the student
for the grading.

EXAMINATIONS

The end-semester examination for all courses offered in each semester of an
academic year will be conducted by the Institute.

No student shall be allowed to the end semester examination unless he/she has
attended minimum 75% of Theory Lectures/ Tutorials/ Practical classes of the
course and will be awarded letter grade LA (Ref. AR (PG) 13) in all the subjects
he/she has registered in the corresponding semester.

The college will conduct two continuous assessment of theory (mid semester
examination) in a semester for each subject. The average marks of two mid
semester examinations shall be considered as the final marks for continuous
assessment of theory.

A student who remains absent in any of the two mid semester examination for
whatsoever reason(s) shall be awarded with zero marks in the respective mid
semester examination.

However, a student remains absent due to any of the following unforeseen
reasons, shall be permitted to appear along with remedial mid-semester
examination. The marks of mid semester remedial examination of such students
shall be considered as marks of mid semester examination in which he/she
remained absent.

a) A student is critically ill or injured. (Student or his/her relative shall get
prior approval)

b) Death of direct blood relation relative. (Student or his/her relative shall
inform to Head/Principal immediately after the incident and permission
will not be granted for more than 24 hours)

c) A student representing Gujarat state in national level events and/or
India in international events organized by official boards.

No student shall be allowed to appear in the end semester examination of a
course unless he/ she scored at least 30% marks in mid semester examination
and will be considered in “NOT PERMITTED TO APPEAR (NPTA)” status
for the respective course. The NPTA status carries zero grade point in
performance index calculation.

Remedial mid semester examination shall be conducted by the department for
NPTA students before the beginning of the end semester examination. If a
student gets 30% or more marks, he/she shall be “PERMITTED TO APPEAR”
in the end semester examination. However, he/she will be awarded only 30%
marks in continuous theory assessment. For genuine reasons, if a student
remains absent in the mid semester examination and subsequently appear in the
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remedial examination, the marks scored by the student will be considered as
continuous theory assessment marks.

If a student still remains with NPTA status, he/she shall appear in mid semester
remedial examination of the next semester.

The End Semester tutorial/practical examination shall be rescheduled for a
student who is not able to appear in the regular schedule due to following
reason.

a) A student is critically ill or injured. (Student or his/her relative shall get
prior approval)

b) Death of direct blood relation relative. (Student or his/her relative shall
inform to Head/Principal immediately after the incident and permission
will not be granted for more than 24 hours)

c) A student representing Gujarat state in national level events and/or India
in international events organized by official boards.

However, such rescheduling should be confined within the Academic Calendar
of the respective semester.

The college will conduct only one continuous assessment of theory (mid
semester examination) for all subjects of the semester in the following cases.

a) First Semester of M. Tech.

b) Corresponding semester of the year of transfer for transferred students or
international students, if the admission of such students is five week later
than commencement of academic calendar.

LETTER GRADES

The overall performance of a student in a course is represented by a letter grade
from AA to FF and LA with the following meaning and equivalent grade
points:

LETTER GRADE EQUIVALENT REMARK
GRADE POINTS
AA 10 Outstanding
AB 9 Excellent
BB 8 Very Good
BC 7 Good
CcC 6 Average
CD 5 Pass
FF 0 Fail
LA 0 Low Attendance (Fail)

A course is completed successfully, i.e., credit is earned for a course, when a
letter grade CD or better (in grade points) is obtained in the course.

The scheme of awarding letter grades and the letter grades awarded in each
course are subjected to scrutiny and approval by Academic Council.
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FAILURE IN A COURSE

A student earns zero credit for a course when he gets letter grade FF or LA in
the course.

If letter grade FF or LA is obtained in an elective course, the student may
change the elective.

The letter grade FF or LA obtained in a course will be shown in the final
transcript issued to the student (refer AR (PG) 22) whether or not he
subsequently obtains another letter grade in a repeat attempt.

A student with letter grade LA should repeat the course i.e. he/she should attend
theory and practical classes as and when the course is offered.

A student with letter grade FF should appear in end semester theory as well as
practical/ viva exam and should obtain a letter grade CD or better (in grade
points).

A student with more than four FF grade and/or NPTA status in a level will
not be allowed to move to the next level.

SEMESTER PERFORMANCE INDEX (SPI)

The performance of a student in a semester is expressed in terms of the semester
Performance Index (SPI).

The semester Performance Index is the weighted average of course grade points
obtained by the student in the course taken in the semester. The weights
assigned to course grade points are the credits carried by the respective courses.

That is,
Liz1 ici

n
i=1Ci

SPI =

where, g; is the equivalent grade point of i course,
c; is the credit of the course
n is total number of courses registered by the student in a

semester

CUMULATIVE PERFORMANCE INDEX (CPI)

The cumulative performance of student is expressed in terms of the Cumulative
Performance Index (CPI). This index is defined as the weighted average of
course grade points obtained by the student for all courses taken since entry to
the programme, where the weights are defined in same way as in AR (PG) 16.
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If a student repeats a course, only the grade points obtained in the latest attempt
are counted towards the Cumulative Performance Index (CPI).

DISCONTINUINACE FROM THE PROGRAMME

A Semester Performance Index (SPI) of less than 3.00 in two consecutive
semesters shall disqualify a student from continuing his studies. Such a student
will be referred to the Academic Council. After considering the extenuating
circumstances, if any, the Academic Council shall decide whether the student
should be allowed to continue his/ her studies. The Academic Council decision
shall be final and binding.

ADMISSION BY TRANSFER

For a student admitted by transfer to the M. Tech. programme after completing
part of his degree requirements elsewhere or under the previous regulations,
the Board of Studies (BOS) shall decide the subjects which he/ she is deemed
to have completed and shall be exempted from those subjects. In the grade
sheet, the exempted subjects shall be specified as “EXEMPTED”.

The remaining requirements must be completed by the student in a
proportionately smaller number of semesters which shall be prescribed for him
at the time of his admission to the programme.

The CPI of such a student will be calculated on the basis of only the courses
taken at this Institute.

REQUIREMNTS FOR THE AWARD OF M. Tech. DEGREE

To be eligible for the award of the degree of Master of Technology a student
must earn a total of at least 115 credits as prescribed under his programme of
studies with

i) A minimum CPI of 5.00 and
i) No course with letter grade FF or LA at any level.

The total credits requirements for the degree of M. Tech must be completed in
not more than 8 semesters from the date of admission.

For a student admitted by transfer the maximum permissible duration shall be
50 percent more than the period prescribed for completion of his programme at
the time of his admission.

If the Academic Council is satisfied that there are extenuating circumstances,
the student may be allowed a maximum of 2 additional semesters to complete
his degree requirements.

AWARD OF CLASS

The class awarded to a student with his M. Tech. degree is decided by his final
CP1 as per the following table :
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FIRST CLASS WITH DISTICTION - CPI not less than 7.25

FIRST CLASS - CPI less than 7.25 but not less than 6.50
SECOND CLASS - CPI less than 6.50 but not less than 5.75
PASS CLASS - CPI less than 5.75 but not less than 5.00

CPI less than 5.00 is not eligible for award of degree

A candidate who passes in all subjects and all heads of passing in the
examination shall be given a gracing of the required CPI for getting second
class/ first class/ first class with distinction, subject to a maximum of CPI 0.10,
in concurrence with rules and guidelines of AICTE/ GTU.

TRANSCRIPT

The Transcript issued to the student at the time of leaving the University will
contain a consolidated record of the entire course taken by him, grades
obtained, SPI, CPI, etc.

EXAMINERS

The respective board of studies shall appoint at least two examiners for end
semester theory as well as practical/viva examination. For each end semester
theory examination, there shall be two paper setters. One paper setter out the
two shall be from outside the institute (external examiner). The end semester
theory and practical examination of each subject shall be conducted by an
internal and an external examiner. The internal examiner shall be appointed as
convener who shall co-ordinate the examination procedure for end semester
examinations of the respective subject.

RE-ASSESSMENT

A student shall apply for re-assessment of his/ her answer books of end
semester examination (theory) only within seven working days after the
declaration of the results.

The board of studies shall appoint two examiners (one is Convener of
original exam and other is new examiner) for the reassessment of the end
semester examination (theory) for both sections. Both examiners shall jointly
reassess both the sections.

The marks obtained by the candidate shall be considered for grading after re-
assessment, only if, the change in mark is more than or equal to 10% of total
mark of End Semester (Theory) Examination.

GRADING

The office of the Controller of Examination shall prepare the histogram of each
subject for the purpose of grading after the completion of assessment of the
subject. The histogram for dissertations shall not be prepared and each
dissertation shall be graded individually as per the guidelines given from time
to time.
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The convener of the respective subject shall grade the students based on the
histogram provided by the Controller of Examination.

GRADE REVIEW

The Academic Council shall appoint Grade Review Committee for each
semester. The Grade Review Committee shall constitute following members.

(@) Principal

(b) All Board of Studies Chairman

(c) University Nominee

(d) Dean, Academics

(e) Associate Dean, Academics

(F) Controller of Examination

(9) Member Secretary, Academic Council
(h) Office-in-charge of Credit System

The Grade Review Committee shall meet immediately after results of all
courses are completed and review the grades awarded by the convener of
respective subject. The revision of the grade suggested by the Grade Review
committee shall be considered as final grade and binding.

DISSERTATION EVALUATION

The student shall present his/her progress during the dissertation phase for at
least two times in a semester as a part of continuous evaluation. The
presentation shall be evaluated by the Dissertation Progress Committee (DPC).
The DPC comprises at least two faculty members from the department of same
area/field and the guide. The convener of the DPC shall be other than guide of
the student.

At the end of each semester, the dissertation shall be evaluated by the guide
(internal examiner) and external examiner.

Marks Distribution for a Dissertation in a semester shall be as follows.

Continuous Evaluation (CE) End Semester Examination (ESE)

40 Marks 60 Marks

Evaluated in two presentations by
DPC as per AR (PG) 27.1, each
evaluator has equal weightage in
assessment.

Evaluated in the presentation made
by the student at the end of semester
by internal examiner/s and external
examiner/s. Internal examiner/s shall
award 50% of ESE marks and
external examiner/s shall award 50%
of ESE mark.

AR(PG) 27.4  As partial fulfilment of the dissertation, the student shall present/publish at least

one paper in conference/journal.
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AR(PG) 27.5 The student shall submit the plagiarism report for his/her thesis. The thesis with
less than 20% plagiarism shall be accepted for the End Semester Presentation.
The plagiarism instruction shall be issued from time to time.

AR(PG) 27.6 No exemption/relaxation in the course work of 3rd and 4th semester shall be
permitted during the dissertation period of the PG student.
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Annexure — I: Programme of studies leading to the degree of the Master of Technology
(Software Engineering)

Semester |
S COURSE COURSE TITLE L T P C
L CP501  Information Theory and Coding 3 2 0 5
2. CP502  Advanced Data Structures and Algorithms 3 2 5
3. CP503 Advancgd Computer Architecture and Parallel 4 1 0 5
Processing
4. CP504  Advanced Operating Systems 3 0 2 5
S CP505  Advanced Programming Laboratory 0 0 4 4
6. Program Elective | 3 0 2 5
TOTAL 16 3 10 29
Semester I1
ﬂi CCO:SSEE COURSE TITLE L T P C
L CP506 Wireless Network and Mobile Computing 4 0 2 6
2, CP507 Data Warehousing and Mining 4 0 2 6
3. CP541 Research Design and Methods 0 2 0 2
4. cp508  Numerical Methods 2 0 2 4
5. CP509  Mini Project o 0 3 3
6. Program Elective Il 3 0 2 5
7. Program Elective Il1 3 0 2 5
TOTAL 16 2 13 31
Semester III
S COURSE COURSE TITLE L T P C
1. cpe01  Cloud Computing 4 0 2 6
2 CP602  Seminar 0 0 2 2
3. CPe11  Dissertation— | 0 0 16 16
4 Program Elective — IV 3 0 2 5
TOTAL 7 0 22 29
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Semester IV

EF; ngggE COURSE TITLE L T P C
L CP612  Dissertation — 11 0 0 28 28

TOTAL O 0 28 28

Program Elective I, 11, 11l and IV

EF; CSCL)JSEE COURSE TITLE L T P C
1 CP551  Digital Signal Processing 3 0 2 5

2 CP552  Advanced Network Principles and Protocols 3 0 2 5

3 CP553  Neural Networks and Fuzzy Logic 3 0 2 5

4 CP554  Embedded and Real-time Systems 3 0 2 5

5 CP555  Software Engineering Methodologies 3 0 2 5

6 CP556  Advanced Internet Technologies 3 0 2 5

7 CP557  Digital Image Processing 3 0 2 5

8 CP558  Cryptography and Information Security 3 0 2 5

9 CP559  Distributed Operating Systems 3 0 2 5

10 CP560  VLSI Design 3 0 2 5
11 CP561  High Performance Computing 3 0 2 5
12 CP651 BigData 3 0 2 5
13 CP652  Computer Vision 3 0 2 5
14 CP653  Service Oriented Computing 3 0 2 5
15 CP654  Artificial Intelligence 3 0 2 5
16 CP655  Advanced Compiler Design 3 0 2 5
17 CP656 Internet of Things 3 0 2 5
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Annexure —I1: Syllabi for the courses offered in programme of studies leading to the degree
of Master of Technology (Software Engineering)

CP501: INFORMATION THEORY AND CODING
(CREDITS =5 (L=3, T=2, P=0)

Teaching and Assessment Scheme:

Teaching Scheme |Credits Assessment Scheme
Theory Marks Practical Marks Total
L T p C Marks
ESE CE ESE CE
3 2 0 5 70 30 30 20 150
Course Content:
Unit . Teaching
No. Topics Hrs.
1 Fundamentals of Probability Theory: 10
Concept of Probability, Random Variables, Probability Density Function
(PDF), Cumulative Distribution Function (CDF), Statistical Averages
(Means), Moments, Variance, Binomial Distribution, Poisson Distribution,
Uniform Distribution, Gaussian Distribution, Rayleigh Distribution, Function
of Random Variable, Central Limit Theorem

2 Random Processes: 08
Basics of Random Process, Classification of Random Process, Power Spectral
Density, Application of Random Process, Autocorrelation function with its
properties, Cross-correlation function with its properties, Spectral
representation of random process

3 Introduction to Information Theory: 11

Measure of Information, Average Information-Entropy, Information Rate,
Uniquely decodable code, Instantaneously decodable code, Kraft’s Inequality,
Probability based Source Coding-Huffman Code, Shannon Fano Code,
Arithmetic Coding, Shannon’s Theorem and Channel Capacity

4  Channel Coding: 09
Error detection and correction codes, Hamming distance, Linear block code-
Encoding and Decoding, Cyclic code-Encoding and Decoding, Convolutional
Codes, Comparison of coded and uncoded systems.

5 Application of Information Theory: 07
Multimedia System, Storage and Transmission of text, audio and video,
Compression Standard-JPEG, Video Compression-MPEG, Cryptography and
Information security

Total 35

List of References:

1. A. Papoulis, “Probability, Random Variable and Stochastic Processes”, McGraw Hill.

2. B. P. Lathi and Zhi Ding, “Modern Digital and Analog communication Systems”, Oxford
University Press.

3. Mandal and Mrinal Kr., “Multimedia Signal and Systems”, Springer International Series in
Engineering and Computer Science.

4. Khalid Sayood, “Introduction to data compression”, Morgan Kaufmann Publisher.
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5. William Stallings, “Cryptography and Network Security”, Pearson Education Asia.
6. Jiri Adamek, “Foundation of coding”, John Wiley and Sons.

CP502: ADVANCED DATA STRUCTURES AND ALGORITHMS

(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
L T p C Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150
Course Contents:
Unit . Teaching
No. Topics Hrs.

1 Review of Basic Concepts: 07

Understanding major data structures like linked list, graph, and tree.
Analyze the asymptotic performance of algorithms.
O-notation, 0-notation, 'Q-notation; how to analyze algorithms, Solving
recurrence equations, Master theorems, Generating function techniques,
Constructive induction , important algorithmic design paradigms like Greedy,
dynamic, Divide and Conquer

2 Advanced Data Structures and Implementation: 10
Applications, Properties, Operations, Analysis and Implementation of
following structures. Red-Black Trees, Skip Lists, Treaps, Dynamic Trees,

Leftist Heaps, Binomial Queues, Splay Trees, Hashing Function and
Universal hashing, Data Structures for Partition ADT: Weighted union and
path compression.

Amortized Analysis: Introduction, Different methods, Amortized Analysis of
Binomial Queues, Fibonacci Heaps.

3 NP completeness: 05
Polynomial time problem, Non-deterministically Polynomial (NP) Problems,
NP-Completeness (Hard Problem) and reducibility :

TSP, KNAPSACK, Vertex Cover Problem

4 Approximation Algorithms: 06
Introduction,  Applications: Vertex Cover Problem, TSP Randomized
Algorithms: Monte Carlo Problem, Application: Quick Sort ,Pattern
matching, Min-Cut Algorithm

5 Graphs: 10
Representation, Traversal, Depth First and Breadth First Search, Shortest
path, Network Flows Maximum-Flow / Minimum-Cut, Ford Fulkerson
algorithm, Augmenting Path, Formulation as an LP General Problem, Multi-
commodity Max-Flow Min-Cut theorem

6 Linear Programming: 07
Linear Programming, Duality of Problem, Simplex Method, Big M Method,

Academic Regulations & M.Tech. (Software Engineering) Course of Studies for the
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Unit . Teaching
T
No. op1cs Hrs.
Introduction to Integer Programming, Diet Problem, Transportation Problem,
Activity Selection Problem
Total 45

List of References:

1. Thomas H. Cormen, “Introduction to Algorithms”, 2" Edition, PHI Publication.

2. Vijay V. Vazirani , “Approximation Algorithms”, Springer publication.

3. Aho, Alfred V., John E. Hopcroft, and Jeffrey D. Ullman, “The Design and Analysis of
Computer Algorithms”.

4. Kingston and Jeffrey H., “Algorithms and Data Structures: Design, Correctness, Analysis,
Reading”, MA: Addison-Wesley Publishing Co., 1991. ISBN: 0201417057.

5. Ellis Horowitz and Sahani, Rajsekharam, “Fundamentals of Computer Algorithms”, University
Press.

CP503: ADVANCED COMPUTER ARCHITECTURE AND PARALLEL PROCESSING
(CREDITS =5 (L=4, T=1, P=0)

Teaching and Assessment Scheme:
Teaching Scheme Credits

Assessment Scheme

Theory Marks

Practical Marks Total

L

T

C

Marks

ESE

CE

ESE

CE

70

30

30

20

150

Course Content:

Unit
No.

Topics

Teaching
Hrs.

1

Review of Fundamentals of Computer Design:

Defining Computer Architecture — Trends in Technology — Trends in Power
in Integrated Circuits — Trends in Cost — Dependability — Measuring,
Reporting and Summarizing Performance — Quantitative Principles of
Computer Design — Basic and advanced concepts of pipelining — Pipeline
Hazards — Pipelining Implementation issues —Implications of Pipelining on
CPU design and performance.

Instruction-Level Parallelism and Its Exploitation:

Instruction-Level Parallelism: Concepts and Challenges — Basic Compiler
Techniques for Exposing ILP — Reducing Branch Costs with Prediction —
Overcoming Data Hazards with Dynamic Scheduling — Dynamic
Scheduling: Algorithm and Examples — Hardware-Based Speculation —
Exploiting ILP Using Multiple Issue and Static Scheduling — Exploiting ILP
Using Dynamic Scheduling- Multiple Issue and Speculation- VLIW
processors — Studies of the Limitations of ILP — Limitations on ILP for
Realizable Processors — Hardware versus Software Speculation — Using ILP
Support to Exploit Thread-Level Parallelism.

08

12
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Unit Teaching
No. Hrs.
3  Data-Level and Thread-Level Parallelism: 12

Vector Architecture — SIMD Instruction Set Extensions for Multimedia —
Graphics Processing Units — Detecting and Enhancing Loop-Level
Parallelism — Centralized Shared-Memory Architectures — Performance of
Shared-Memory Multiprocessors — Distributed Shared Memory and
Directory Based Coherence — Clustering — Basics of Synchronization —
Models of Memory Consistency — Programming Models and Workloads for
Warehouse-Scale Computers — Computer Architecture of Warehouse-Scale
Computers — Physical Infrastructure and Costs of Warehouse-Scale

Compulters.

Topics

4 Principles and Design of Memory Hierarchies: 06
Cache Performance — Six Basic Cache Optimizations — Virtual Memory —
Protection and Examples of Virtual Memory — Ten Advanced Optimizations
of Cache Performance — Memory Technology and Optimizations —
Protection: Virtual Memory and Virtual Machines — The Design of Memory
Hierarchies.

5  Principles of Parallel Algorithm Design: 08
Decomposition Techniques, Task to Process Mapping Techniques,
Programming Shared Address Space Platforms Using Threads,
Programming Using Message-Passing Interface: MPI.

6  Performance Metrics for Parallel Systems and Parallel Algorithms: 08
Speed Up, Efficiency, Isoefficiency Function, Amdahl’s Law, Parallel
Algorithms: Matrix Multiplication, Sorting and Graph Algorithms.

7 Case Studies: 06
Intel i3, i5, i7 Processor Cores, NVIDIA GPUs, AMD, ARM Processor
Cores.

Total 60

List of References:

1. David A. Patterson and John L. Hennessy, “Computer Architecture: A Quantitative approach”,
Elsevier, 5th Edition 2012,

2. K. Hwang, Naresh Jotwani, “Advanced Computer Architecture, Parallelism, Scalability,
Programmability”’, Tata McGraw Hill, 2nd Edition 2010.

3. Ananth Grama, Anshui Gupta, George Karypis and Vipin Kumar, “Introduction to parallel
computing”’, Pearson Publication.

4. V. Rajaraman, and C. Siva Ram Murthy, “Parallel Computers, Architecture and
Programming”, PHI.

5. David E Culler, Jaswinder pal Singh and Anoop Gupta, “Parallel Computer Architecture a
hardware/software approach”, Morgan Kafman edition.
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CP504: ADVANCED OPERATING SYSTEMS
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme |Credits Assessment Scheme
Theory Marks Practical Marks Total
L T ) C Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150
Course Contents:
Unit Tobics Teaching
No. P Hrs.
1 Introduction: 05
Block diagram of Unix/Linux kernel, Kernel & its Data structures, Design
Structures, Consistency of global data structures.
2 File System Implementations: 06

Buffer cache, File System related system calls and algorithms, Unix/Linux
file system implementation, Issues related to file system performance,
Vnode/Vfs architecture.

3 Process: 06
States & transitions, Context, Creation & termination, System boot & init,
Unix/Linux scheduling algorithm, Clocks, System calls & algorithms.

4 Signals and Session Management: 03
Signal generation and handling, Unreliable signals, Reliable signals,
Signals in SVR4, Signals implementation, Exceptions.

5 Memory management: 05
Swapping, Demand paging, Hybrid systems.

6 1/0 Subsystems: 03
Driver interfaces, Disk drivers, Terminal Drivers, Streams.

7 Interprocess communication: 03
Shared memory and message passing mechanisms.

8 Multi-Processor Systems: 05

Design concepts of Multi-processor Operating systems, Scheduling
algorithms and Case study.

9 Distributed Operating Systems: 05
System Architectures, Design issues, Distributed scheduling, Distributed
file systems.

10  Real-time operating systems: 04

Fundamentals, Scheduling Algorithms and Case study.

Total 45

List of References:

Maurice J. Back, “The design of the Unix Operating System”, PHI.

Uresh Vahalia, “UNIX Internals”’, Pearson Education.

W. Richard Stevens, “Unix Network Programming Volume I & II"”’, Addison Wesley.
Stevens , “Advanced Programming in the UNIX Environment”, Addison Wesley.
Andrew S Tanenbaum, “Modern Operating Systems”, Pearson Education.

Andrew S Tanenbaum, “Distributed Operating Systems”, Pearson Education.

ocoarwhE
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CP505: ADVANCED PROGRAMMING LABORATORY
(CREDITS =4 (L=0, T=0, P=4)

Teaching and Assessment Scheme:

Teaching Scheme Credits Assessment Scheme
. T c Theory Marks Practical Marks I\-;I_gtrils
ESE CE ESE CE
0 0 4 0 0 60 40 100
Course Contents:
Llilréi_t Topics

1  Client server development using socket considering multiuser.
2  Parallel algorithm development using process and thread model.
3 Parallel algorithm development using CUDA.
4  Parallel algorithm development using Hadoop and Mapreduce.
5  Mobile application development using Android.
6  Web application development using PHP and Python.
7 Ajax, Json and Node.js based development.
8  Development of heterogeneous applications using web services.
9  Scripting languages (Tcl / Otcl, Perl).

List of References:

1. Richard Stevens, “UNLX Network Programming: Networking APIs: Sockets and XTI \Volume
1, Addition Wesley.

B B Welch et al., “Practical Programming in Tcl and Tk, Pearson.

Steven Brawer, “Introduction to Parallel Programming .

CUDA” C Programming Guide”, NVIDIA.

Z Mednieks, Programming Android, O’ Riley

Wallace Jackson, “Learn Android App Development”, Apress.

ok wn

CP506: WIRELESS NETWORK AND MOBILE COMPUTING
(CREDITS = 6 (L=4, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme Credits Assessment Scheme
Theory Marks Practical Marks Total
L T C Marks
ESE CE ESE CE
4 0 6 70 30 30 20 150
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Course Content:

Unit Teaching

No. Topics Hrs.

1 Wireless Transmission: 07
Frequencies for radio transmission; Signals; Antennas; Signal propagation;
Multiplexing; Modulations; Spread spectrum; Cellular systems.

2 Medium Access Control: 07
Motivation for a specialized MAC; SDMA; FDMA; TDMA; CDMA; CSMA;

Polling.

3 Telecommunications Systems: 12
GSM: Mobile services; System architecture; Radio interface; Protocols
Localization and calling; Handover; Security; GPRS; UMTS and IMT2000.

4 Mobile Network Layer: 12

Mobile IP; IPv6; Dynamic host configuration protocol; Mobile ad-hoc
networks: Routing layer issues in mobile scenario; Routing protocols:
Destination sequence distance vector, Dynamic source routing, Ad-hoc on-

demand routing, and Location aided routing, Zonal routing algorithm.

5 Mobile Transport Layer: 10
Traditional and implications of mobility; Classical TCP improvements:
Indirect TCP, Snooping TCP , Mobile TCP, TCP over 2.5/3G wireless
networks; Performance enhancing proxies.

6 Wireless Systems: 10
Introduction to IEEE WLANS; Hyperlan; Bluetooth; Zigbee; Wireless
Sensor Networks; Long Term Evolution (LTE); WiMAX; Cognitive Radio
Networks; Delay Tolerant Networks; 4G Evolution; 4G Technologies;
Satellite Communication Systems.

7 Simulation of Wireless Networks: 02

Total Hrs. 60

List of References:
1. Jochen Schiller, “Mobile Communications”, Pearson Education.

2. Raj Pandya, “Mobile and Personal Communication Services and Systems”, Wiley — IEEE

Press.

3. C. Siva Ram Murthy and B S Manoj, “Ad hoc wireless networks: Architectures and

Protocols”, Prentice Hall.
T. L. Singal, “Wireless Communications”, Tata McGraw-Hill.

s

5. Kavesh Pahlavan, Prashant Krishnamurthy, “Principles of Wireless Networks”, Pearson

Education.
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CP507: DATA WAREHOUSING AND MINING
(CREDITS = 6 (L=4, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme

Credits Assessment Scheme

L

Theory Marks Practical Marks
T P C

Total

ESE CE ESE CE

Marks

0 2 6 70 30 30 20

150

Course Content:

Unit

No.

Topics

Teaching
Hrs.

1

Data Warehousing and Business Analysis:

Data warehousing Components —Building a Data warehouse — Data
Warehouse Architecture — DBMS Schemas for Decision Support — Data
Extraction, Clean-up, and Transformation Tools

—Metadata — reporting — Query tools and Applications — Online Analytical
Processing (OLAP) — OLAP and Multidimensional Data Analysis.

Data Mining:

Data Mining Functionalities — Data Preprocessing — Data Cleaning — Data
Integration and Transformation — Data Reduction — Data Discretization and
Concept Hierarchy Generation- Architecture Of A Typical Data Mining
Systems- Classification Of Data Mining Systems.

Association Rule Mining: - Efficient and Scalable Frequent Item set Mining
Methods — Mining Various Kinds of Association Rules — Association
Mining to Correlation Analysis — Constraint-Based Association Mining.

Classification and Prediction:

Issues Regarding Classification and Prediction — Classification by Decision
Tree Introduction — Bayesian Classification — Rule Based Classification —
Classification by Back propagation — Support Vector Machines —
Associative Classification — Lazy Learners — Other Classification Methods
— Prediction —

Accuracy and Error Measures — Evaluating the Accuracy of a Classifier or
Predictor — Ensemble Methods — Model Section.

Cluster Analysis:
Types of Data in Cluster Analysis — A Categorization of Major Clustering
Methods — Partitioning Methods — Hierarchical methods — Density-Based
Methods — Grid-Based Methods — Model-Based Clustering Methods —
Clustering High- Dimensional Data — Constraint-Based Cluster Analysis
— Outlier Analysis.

Mining Object, Spatial, Multimedia, Text and Web Data:
Multidimensional Analysis and Descriptive Mining of Complex Data
Objects — Spatial Data Mining — Multimedia Data Mining — Text Mining
— Mining the World Wide Web.

08

15

15

12

10

Total Hrs.

60
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List of References:
1. Jiawei Han, Micheline Kamber and Jian Pei “Data Mining Concepts and Techniques”, Third
Edition, Elsevier, 2011.
2. Alex Berson and Stephen J. Smith “Data Warehousing, Data Mining & OLAP”, Tata McGraw
— Hill Edition, Tenth Reprint 2007.
3. K.P. Soman, Shyam Diwakar and V. Ajay “Insight into Data mining Theory and Practice”,
Easter Economy Edition, Prentice Hall of India, 2006.
4. G. K. Gupta “Introduction to Data Mining with Case Studies”, Easter Economy Edition,
Prentice Hall of India, 2006.
5. Pang-Ning Tan, Michael Steinbach and Vipin Kumar “Introduction to Data Mining”, Pearson
Education, 2007.

CP508: NUMERICAL METHODS
(CREDITS = 4 (L=2, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme |Credits Assessment Scheme
. Total
] . ; . Theory Marks Practical Marks Marks
ESE CE ESE CE
2 0 2 4 70 30 30 20 150
Course Content:
Unit Topics Teaching
No. Hrs.

1. Numerical Analysis and Computers: 02
Concepts and definitions; Representation of numbers in computers; types
of errors; Basic sources of errors; Significant figures; accuracy and
precision.

2. Approximate Solutions of Nonlinear Equations and System of Linear 06
Equations:

Bisection method; Method of false position; Newton - Raphson method;
Secant; Successive approximation method; Polynomial division; Baristow
method.

3 Numerical Solution of Partial Differential Equations: 06
Direct methods: Gauss elimination, Gauss Jordan and Crout’s LU-
factorization methods; Indirect methods: Gauss Seidel and Jacobi’s
methods.

4 Interpolation, Curve Fitting:

Finite differences of various orders; difference table; Newton’s formulae 06
for interpolation; Lagrange’s Interpolation formula; Least square curve
fitting.

5 Numerical Solution of Ordinary Differential Equation: 05
Single step methods — Taylor series, Error estimate for Euler’s
method; Runge - Kutta method of 2nd order; Predictor corrector methods —

Adams — Moulton method, Milne’s method.
Academic Regulations & M.Tech. (Software Engineering) Course of Studies for the
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Unit Topics Teaching
No. Hrs.
6  Numerical Differentiation and Integration: 05
Numerical Differentiation; trapezoid rule; Simpson’s rules; Newton —
cotes quadrature formula; Gaussian integration; Moving average; Mean
Square Error (MSE).
30

S. S. Sastry, “Introductory Methods of Numerical Analysis”, Prentice Hall of India.
S. C. Chapra and R. P. Canale, “Numerical Methods for Engineers”, McGrow Hill

List of References:
1.
2

International Edition.

> w

Rajaraman V., ss“Computer Oriented Numerical Methods”, Prentice Hall of India.
M. K. Jain, S.R.K. Iyengar, R. K. Jain, “Numerical Methods for Scientific and Engineering
Computation”, New Age International publishers.

5. Veerarajan & Ramchnadran, “Numerical Methods with programs in C and C++”, Tata

McGraw Hill.

6. Dr. B. S. Grewal, “Numerical Methods in Engineering and Science”, Khanna Publication.

CP509: MINI PROJECT

(CREDITS = 3 (L=0, T=0, P=3)

Teaching and Assessment Scheme:

Teaching Scheme| Credits

Assessment Scheme

Theory Marks Practical Marks Total
L T P C Marks
ESE CE ESE CE
0 0 3 3 0 0 60 40 100

Course Content:

The student is required to study and implement a small project based on an advanced topic in
Computer Engineering. The study will include a good literature survey covering recent research
papers and prepare report on it. The implementation will require development of a working or
simulated model. A proper report with important analytical observations is required. At the end
students are expected to demonstrate the working model, deliver a presentation and submit the

report.

*  Continuous Evaluation of practical component will be based on: Continuous evaluation of the

lab work

Active learning assignment — Presentation on topics of the project
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CP541: RESEARCH DESIGN AND METHODS
(CREDITS = 2 (L=0, T=2, P=0)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Total
Theory Marks Practical Marks ota
L - P C Marks
ESE CE ESE CE
0 2 0 2 0 0 30 20 50
Course Content:
Unit Topics

No.

1  Presentation:
Discussion: Importance and types of different skills, contained, format of model;
Exercise: Preparation of presentations on selected topics.

2 Foundations of Research:
Discussion: Meaning, Objectives, Motivation, Utility. Concept of theory, empiricism,
deductive and inductive theory; Characteristics of scientific method; Understanding the
language of research: Concept, Construct, Definition, Variable; Research Process;

Exercise: Literature review on selected topics and preparation of summary.

3 Problem Identification, Formulation & Research Design:
Discussion: Identification of Research gaps, Research Question, Investigation Question,
Measurement Issues; Hypothesis: Qualities of a good Hypothesis, Hypothesis Testing;
Logic & Importance; Features of a good research design; Exploratory Research Design:
concept, types and uses; Descriptive Research Designs: concept, types and uses;
Experimental Design: Concept of Independent & Dependent variables;

Exercise: Preparation of presentations on summary of the review and research gaps.

4 Qualitative and Quantitative Research:
Discussion: Qualitative research; Quantitative research; Concept of measurement;
causality; generalization; replication; Merging the two approaches; Journal and
Conference papers; Impact factor; h index; i10 index;

Exercise: Case study of impact factors, h index and i10 index.

5 Research Paper Writing:
Discussion, Demonstration and Hands on Practice: Layout of a Research Paper, Ethical
issues related to publishing, Reference Management Software, Software for paper
formatting, Plagiarism and Self-Plagiarism; Intellectual Property Rights;

Exercise: Preparation of a sample research paper.

List of References:

1. Donald Cooper and Pamela Schindler, “Business Research Methods”, TMH.

2. Alan Bryman and Emma Bell, “Business Research Methods” Oxford University Press.

3. C.R.Kothari, “Research Methodology”, New Age International.

4. Graziano, A.M., Raulin, M.L, “Research Methods- A Process of Inquiry”, Pearson
Publications.
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. Murray R, “How to Write a Thesis”, Tata McGraw Hill.
. Murray R., “Writing For Academic Journals”, McGraw Hill International.

. Bhattacharyya, “Research Methodology” Excel Books 2nd Edition.

Chalmers, A.F., “What is this thing called Science”, Queensland University Press.

5
6
7. Henson, K.T., Allyn and Bacon, “Writing for Publication”.
8
9
1

0. Bhandarkar and Wilkinson, “Methods &Techniques of Social Research”, Himalaya
publications.

11. Bell J., “Doing your Research project”, Open University Press, Berkshire.

12. Murray R. and Moore S., “A Handbook of Academic Writing”, Tata McGraw Hill
International.

CP551: DIGITAL SIGNAL PROCESSING
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
Marks
LT P c ESE CE ESE CE
3 0 2 5 70 30 30 20 150
Course Contents:
Unit Topics Teaching
No. Hrs.

1 Introduction: 08
Signals, systems and signal processing, classification of signals, elements of
digital signal processing system, concept of frequency in continuous and
discrete time signals, Periodic Sampling, Frequency domain representation of
sampling, Reconstructions of band limited signals from its samples, general
applications of DSP.

2 Discrete —Time signals and Systems: 08
Discrete-Time Signals, Discrete Time Systems, LTI Systems, Properties of LTI
Systems, Analysis of Discrete Time LTI systems ,linear convolution and its
properties , cyclic convolution ,Implementation of Discrete —Time systems.

3 Frequency Domain Analysis of LTI Signals: 10
Frequency domain representation of Discrete-Time Signals & Systems,
Representation of sequences by discrete time Fourier Transform, (DTFT),
Properties of discrete time Fourier Transform, and correlation of signals,

Fourier Transform Theorems, LTI systems as frequency selective filters: Ideal
filter characteristics, LowPass , Highpass, and Bandpass Filters, Notch Filters,
Comb Filters, All Pass filters.
4 Frequency Transformation: 05

Introduction to DFT, Properties of DFT, and Linear Filtering methods based on

the DFT, The Discrete Cosine Transform (DCT) and Fast
Fourier Transform Algorithm.
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Unit Topics Teaching
No. Hrs.
5 Design of Digital Filters: 10

Direct form and Transposed for realizations, Design of 1IR filters: Discrete
time IIR filter from analog filter — IIR filter design by Impulse Invariance,
Bilinear transformation, Approximation of derivatives — (LPF, HPF, BPF)
filter design using frequency translation, Properties of FIR filters, Design of
FIR filters by Windowing Techniques.

6 Architecture of DSP Processors: 04
Harvard architecture, pipelining, Multiplier-accumulator (MAC) hardware,
architectures of fixed and floating point (TMSC6000) DSP processors.

Total 45

List of References:

1. Proakis, Manolakis, “Digital Signal Processing:Principles, Algorithm & Application”, 4th

edition, Pearson.

Oppeheim, Schafer and Buck, “Discrete Time Signal Processing”, Pearson Education.

Li Tan , “Digital Signal Processing fundamentals and applications”, Elsevier.

Lonnie c¢. Ludeman, “Fundamentals of digital Signal Processing”,Wiley.

Emmanuel Ifeacher and Barrie W.Jervis, “Digital Signal processing-4 Practical Approach”

, second edition, Pearson Education

S.Salivahanan, A.Vallavaraj and C.Gnapriya, “Digital Signal Processing”, TMH.

7. B. Venkatramani, M Bhaskar, “Digital Signal Processors, Architecture, programming and
applications”,Mc-Graw Hill.

8. B.P.Lathi, “Linear Systems and Signals”, Oxford University Press.

9. Charles L. Philips, J. M. Parr and E. A. Riskin, “Signal, Systems and Transforms”,
Pearson Education

oW

o

CP552: ADVANCED NETWORK PRINCIPLES AND PROTOCOLS
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
- Total
) ; , c Theory Marks Practical Marks Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150
Course Contents:

Unit Topics Teaching
No. Hrs.

1  Review of computer networks and the Internet: 03

What is Internet, Access Networks and Physical media, ISPs and Internet
Backbones, Delay and Loss circuit, Message and Packet Switched
Networks. History of Computer Networking and the Internet - 5-layer
TCP/IP Model, 7-Layer OSI Model, Internet Protocols and Addressing.
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Unit Topics Teaching
No. Hrs.
2 Review of Link layer protocols: 04

SLIP, PPP ~ALOHA, CSMA/CD, IEEE 802.3, 802.4, 802.5 Protocols.

3 Network Layer Protocols: 10
Addressing, Sub net Addressing, Masking, ARP, RARP, IP, IPv6, ICMP,
IGMP, BOOTP, DHCP and DNS Protocols.

4 Routing protocols: 10
Intra-domain and Inter-domain Routing protocols-RIP, OSPF etc., Unicast,
Multicast and Broadcast.

5 Transport Layer Protocols: 08
Design issues, Connection Management, Transmission Control Protocol
(TCP) - User Datagram Protocol (UDP).

6  Application level protocols: 10
Telnet, TFTP, FTP, SMTP, POP3, IMAP, HTTP, SNMP.

Total 45

List of References:

1. Andrew S. Tanenbaum and David J. Wetherall, “Computer Networks”, 5th Edition,
Pearson, 2011.

2. Forouzan B.A., “TCP/IP protocol suite”, Tata McGraw-Hill (TMH).

3. Comer D., “Internetworking with TCP/IP, Volume 1: Principles, Protocols and Architecture”,

Prentice Hall India (PHI).

Stevens R., “TCP/IP Illustrated, Volume 1: The Protocols”, Pearson India.

5. William Stallings, “Data and Computer Communications”, 9th Edition, Pearson, 2011.

>

CP553: NEURAL NETWORKS AND FUZZY LOGIC
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
L T P C Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150

Course Content:

Unit Topics Teaching
No. Hrs.
1 Introduction to Neural Networks: 04

What is Neural Network?, Human Brain and Biological Neuron, Model of an
Artificial Neuron, Activation functions, Neural Network Architectures,
Acrtificial Intelligence and Neural Networks.
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Unit Topics Teaching
No. Hrs.
2 Learning Processes: 06

What is Learning?, Types of Learning: Supervised, Unsupervised and
Reinforcement Learning, Basic Learning Rules: Error Correction Learning,
Memory-based Learning, Habbian Learning, Competitive Learning,
Boltzmann Learning, Learning Tasks.

3 Supervised Learning Networks: 08
Single Layer Perceptrons, Linear Separability, XOR Problem, Multilayer
Perceptron — Back-propagation Algorithm and parameters, Radial-Basis
Function Networks, Applications of Supervised Learning Networks: Pattern
Recognition and Prediction.

4 Unsupervised Learning Networks: 08
Hopfield Networks, Associative Memory, Self Organizing Maps,
Applications of Unsupervised Learning Networks.

5 Fuzzy Set Theory and Fuzzy Logic: 04
Crisp Sets and Crisp relations, Fuzzy sets and Fuzzy relations, Crisp Logic
and Fuzzy Logic.

6 Fuzzy Inference Systems and Fuzzy Clustering: 09
Membership function, Fuzzification, Fuzzy Inference, Defuzzification
Methods, Fuzzy Logic Controller, Fuzzy C-Means Clustering, Applications of
Fuzzy Logic.

7 Hybrid Neuro-Fuzzy Systems: 06
Neuro-Fuzzy System: Mamdani approach, Takagi-Sugeno’s Apporach
(ANFIS), Fuzzy Backpropagation Networks, Advantages and Applications of
hybrid Neuro-Fuzzy Systems.

Total 45

List of References:

1. Simon Haykin, “Neural Networks — A comprehensive Foundation”, Pearson Education, 1999.

2. T.J.Ross, “Fuzzy Logic with Engineering Applications”, Wiley, 2005.

3. S. Rajasekaran, and G.A.Vijayalakshmi Pai, “Neural Networks, Fuzzy Logic and Genetic
Algorithms: Synthesis and Applications”’, PHI, New Delhi, 2004.

4. D.K.Pratihar, “Soft Computing”, Narosa Publication House, 2008.

5. J.RJang, C. Sun, and E. Mizutani, “Neuro-Fuzzy and Soft Computing: A Computational
Approach to Learning and Machine Intelligence”, PHI, New Delhi, 2012.

6. J. M. Zurada, “Introduction to Artificial Neural Systems”, West Publishing Company, 1992.

7. K.Mehrotra, C.K.Mohan, and S.Ranka, “Elements of Artificial Neural Networks”,
Penram International Publishing (India), 1997.

8. Bart Kosko, “Neural Networks and Fuzzy Systems: A dynamical systems approach to
machine intelligence”, PHI, 1997.

9. H.J. Zimmermann, “Fuzzy Set Theory and its Applications”, 2" Edition, Kluwer Academic,
1991.
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CP554: EMBEDDED AND REAL TIME SYSTEMS
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
L T P C Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150

Course Contents:

Unit Topics Teaching
No. Hrs.
1  Introduction: 07

Generalized embedded systems block diagram, Difference between general
purpose computers and embedded systems, Embedded system design
process, Hardware/Software co-design concepts, Different embedded
processors, Examples of an embedded system, Hard and Soft Real time
systems.

2 Study of ARM Processor: 10
Architecture,  Registers, Instruction  pipeline, Instruction  set,
Programming, Cache architecture, MMU, Context switch.

3 Embedded Software Development: 12
Concepts of Concurrency, Processes, Threads, Mutual exclusion and Inter-
process communication, Models and languages for embedded software,
Synchronous approach to embedded system design, Scheduling paradigms,
Scheduling algorithms, Introduction to RTOS, Basic design using RTOS.

Priority inversion, Resource management. Interrupt handling, Interrupt
latency and response of tasks as performance metrics, Device driver, OS
security issues.

4  Embedded C Language: 08
Real time methods, Mixing C and Assembly, Standard 1/O
functions, Preprocessor directives, Study of C compilers and IDE,

Programming the target device, Board porting.

5  Case studies and Applications of embedded systems: 08
Applications to: Communication, Networking, Database and Process
Control.
Case Studies : RTLINUX, VxWorks.

Total 45

List of References:

1. Rajkamal, “Embedded System: Architecture, Programming and Design”, TMH.

2. Steve Furber, “ARM System on Chip Architecture”, Pearson Education.

3. Wayne Wolf, “Computer as Components: Principles of Embedded Computing System
Design”, Morgan Kaufmann Publication.

4. David E. Simon, “An Embedded Sofiware Primer”, Pearson Education.

5. Jane W. S. Liu, “Real time systems”, Pearson.
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CP555: SOFTWARE ENGINEERING METHODOLOGIES
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme

Total

Theory Marks Practical Marks
T P C

Marks

ESE CE ESE CE

0 2 5 70 30 30 20

150

Course Content:

Unit

No.

Topics

Teaching
Hrs.

1

Basic Concepts:

Product; Process and Project — Definition; Software Process Maturity;
Software maturity; Framework; Principles of Software Process Change;
Software Process Assessment; The Initial Process; The Repeatable Process;
The Defined Process; The Managed Process; The Optimizing Process;
Product Life Cycle-Project Life Cycle Models.

Software Components:

Component models and Component Services-myths in Component Based
Technology; Risk Factors; Success Factors; Component Based Software
Development; Component Architecture; Component Frameworks;
Component Development; Component distribution and acquisition. Case
Study: Testing tools for Component based Development and Earth System
Modeling Framework (ESMF).

Software Design Patterns:

Describing Design patterns; Catalog of Design Patterns; Organizing the
Catalog; Design Patterns Solve Design Problems; How to select a Design
Pattern; How to use a Design Pattern; Pattern Categories — Relationship
between Patterns — Patterns and Software Architecture;

Creational and Structural Design Patterns; Behavioral Design Patterns.

Software Testing and Quality Metrics:

Testing as an Engineering Activity; Role of Process in Software Quality;
Testing as a Process; Software Testing Principles — The Tester’s Role in a
Software Development Organization, Origins of Defects, Defect Metrics,
Defect Classes, The Defect Repository and Test Design, Developer/Tester
Support for Developing a Defect Repository; Quality concepts— quality,
quality control, quality assurance, cost of quality; Software quality
assurance — SQA activities, Software reviews, inspections, audits-Software
reliability; Quality Attributes: correctness, reliability, usability, integrity,
portability, maintainability, interoperability.

Risk Analysis and Management Process:

Risk basic terms; Risk driven project management; Five models of risk
management; Risk identification; Risk Escalation; Risk Intelligence; Risk
Taxonomy; Risk mapping; Risk Assessment tools and techniques.

06

08

09

09

06
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Unit Topics Teaching
No. Hrs.
6  Software Reliability: 07
Basic Concepts; Failure and Faults; Environment; Availability; uses;
Software Reliability Modeling; Failure Data; Comparison of Predictive
Validity of Model Groups; Recommended Models; Comparison of Time
Domains; Calendar Time Modeling; Limiting Resource Concept; Resource
Usage model; Resource Utilization; Calendar Time Estimation and
confidence Intervals.
Total 45

List of References:

1.

2
3.
4

o

Roger S. Pressman, “Software Engineering”, PHI.

. John D. Musa, “Software Reliability Engineering”, Tata McGraw Hill.
Michael R. Lyu, “Handbook of Software Reliability Engineering”, McGraw Hill.

. C. Ravindranath Pandian, “Applied Software Risk Management: A guide for Software Project

Managers”, Auerbach Publications.

William Perry, “Effective Methods of Software Testing”, Wiley Publishing.
Erich Gamma, Richard Helm, Ralph Johnson, John Vlissides, “Design patterns: Elements of

Reusable object-oriented software”, Addison-Wesley.

CP556: ADVANCED INTERNET TECHNOLOGIES
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
- Total
) ; , . Theory Marks Practical Marks Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150
Course Contents:
Unit Topics Teaching
No. Hrs.
1  Internet Protocols: 10
DNS, Working of DNS, DNS Header, Type of Records in DNS, forward
and Reverse lookup, Configuration of Open Source (OS) DNS, Working
of DDNS. DHCP, DHCP header, Working of DHCP, Configuration of OS
DHCP FTP, Working of FTP, Configuration of OS Public FTP server and
Private FTP server Understanding IPv6, CIDR, Hierarchical Routing, and
Routing Protocol over internet. Multimedia over Internet, VVoice over IP,
Virtual Private network
2  Internet programming: 15
HTML 5.0, Rich Internet Technology, RMI, AJAX, FLEX , Integrating
PHP and AJAX(JSON), Node JS, Consuming Web Service with AJAX,
Resource Syndication (RSS), Working principle of search engines.
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Unit Topics Teaching
No. Hrs.
3 Internet as a Distributed computing platform: 10

Understanding Web Services technology, REST based web services
(Resource Oriented Architecture) and Service oriented Architecture.

Introduction to cloud computing, case study and working of existing

clouds.

Internet Security: 05
Public Key Infrastructure, Client side Vulnerabilities, Server Side
Vulnerabilities, Database Vulnerabilities, Secure Payment Mechanism,
Security issues in cloud

Case Study: 05
on Recent trends In web technologies

Total Hrs. 45

List of References:

ok~

By Behrouz A. Forouzan, “TCP/IP Protocol Suite”, Tata McGraw-Hill.
By Ethan, “Web Services Essentials” O’Reilly.

By Mark, “HTML 5.0”, O’Reilly Press.

Dreamtech, “Web Technologies” NEW Black Book.

By Mark Stamp, “Information Security” Wiley Publication.

CP557: DIGITAL IMAGE PROCESSING
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme |Credits Assessment Scheme
- Total
Theory Marks Practical Marks
L T P c Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150
Course Contents:
Unit Topics Teaching
No. Hrs.
1  Introduction: 05
Fundamentals; Applications; Image processing system components; Image
sensing and acquisition; Sampling and quantization.
2 Image Enhancement and Restoration: 12

Frequency and Spatial Domain; Contrast Stretching; Histogram Equalization;
Introduction to Fourier transform; Low pass and High pass filtering in spatial
domain and frequency domain. Homomorphic filtering;

Model of image degradation/Restoration process; Noise models; mean;
order—statistics; adaptive filters. Band rejects; Band passes and notch filters.
Estimating the degradation function.
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Unit Topics Teaching
No. Hrs.
3 Color Image Processing:
Color models; Pseudo color image processing and Full color image 03
processing.
4 Wavelets and Multi-resolution Processing:
Image pyramids; sub-band coding; Wavelet transform in two dimensions. 05
5 Image Compression: 03

Fundamentals; models; error free and loss compression; standards.

6 Morphological Operations: 06
Morphological operations: Dilation, Erosion, Opening and Closing;
Applications: Boundary extraction, region filling, connected component
extraction, convex hull, Thinning, Thickening, skeletons and pruning.

7 Image Segmentation: 05
Detection of discontinuities: Point, Line and Edge detection, Edge linking
algorithms, Local, global and adaptive thresholding, Region and motion
based segmentation.

8 Image Features Representation, Description, and Object Recognition: 06
Boundary representation: chain code; Boundary descriptors: shape number,
Fourier Descriptor and Statistical moments, Region descriptors, Principal
components for description; patterns and pattern classes; Statistical
methods; Applications.

Total 45

List of References:

1. Rafel C. Gonzalez and Richard E. Woods, “Digital Image Processing”, Pearson Education.

2. S Sridhar, “Digital Image Processing”, Oxford.

3. Anil K Jain, “Fundamentals of Digital Image Processing”, PHI.

4. Rafel C. Gonzalez and Richard E. Woods, “Digital Image Processing using Matlab”, Pearson
Education.

CP558: CRYPTOGRAPHY AND INFORMATION SECURITY
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme |Credits Assessment Scheme
. Total
Theory Marks Practical Marks ot
L . P c Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150
Course Contents:
Unit Topics Teaching
No. Hrs.
1  Mathematical Foundation: 06

Modular Arithmetic; Matrices; Linear Congruence; Prime Numbers; Fermat’s
and Euler’s theorem; Primality test; factorization; Chinese reminder; Discrete
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Unit
No.

Topics

Teaching
Hrs.

Logarithms; Quadratic Congruence; Congruence Calculus or Modular
Arithmetic; Basic Arithmetic Operations for Large Integers( Addition,
subtraction, Multiplication, Division, Powers, Integral root, Generating a
random integer); Factorization of Integers; Modular Square Root; Lattices.
LLL Algorithm; Cryptography and Complexity Background.

Introduction:

Introduction; Symmetric Key Cipher; Classical Encryption Techniques
(Substitution, Transposition, Steganography) Block Ciphers and Its
principals; Data Encryption Standards; AES; RC4 Asymmetric key Ciphers;
Principles of Asymmetric ciphers; RS; Introduction to Key Management;
Introduction Hash and MAC.

Transferring Secret Information:

Bit-Flipping and Random Choices; Sharing Secrets; Oblivious Data Transfer;
Zero-Knowledge Proofs; Enforcing honest behavior using Zero Knowledge
proofs; Proofs of knowledge and security for the sender; Power and
Efficiency of ZK; Variant of ZK; multi-party computation.

Malware and Virology:

Description of the System; Users; Trust and Trusted Systems; Buffer
Overflow and Malicious Software; Malware; spyware; adware; key- loggers;
Metamorphic malwares; Hunting for metamorphic; Computer Virus-
Antivirus Coevolution; Know your Enemy: Tracking Botnets, Honey net;
Software security and obfuscation

Cyber Security:

Cyber Security Fundamentals; Cyber Security Risk and Threat Management;
How to measure cybersecurity? Metric in practice; Cyber Security Laws;
Regulations and Ethics; Cyber Laws and Cyber Acts (IT Act 2000).

Quantum Cryptography:

Lattice in Cryptography; Quantum Bit; Quantum Registers and Quantum
Algorithms; Shor’s Algorithm; Grover’s Search Algorithm; No-Cloning
Theorem; Quantum Key-Exchange.

12

08

08

06

05

Total

45

List of References:

1.
2.

3.
4.

Behrouz A. Forouzan , “Cryptography & Network Security”, McGraw-Hill.
William Stalling, “Cryptography and Network Security: Principles and Practice”, Pearson

Education.

Deven Shah, “Mark Stamp's Information Security: Principles and Practice”, Wiley India.
Pfleeger and Pfleeger, “Security in Computing”, Prentice Hall.
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CP559: DISTRIBUTED OPERATING SYSTEMS
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
. Total
Theory Marks Practical Marks ota
L T P C Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150
Course Content:
Unit Topics Teaching
No. Hrs.
1 Introduction: 04
Introduction to Distributed Operating Systems: Definition and goals,
Comparison between Network OS and Distributed OS, Hardware and
Software concepts, Design issues, Models.
2 Communication in Distributed System: 08

Computer Network and Layered protocols; Message passing and related
issues; synchronization; Client Server model & its implementation; remote
procedure call and implementation issues.

3 Synchronization in Distributed Systems: 08
Clock synchronization and related algorithms; mutual exclusion; Deadlock
in distributed systems.

4 Processes and Processors in Distributed Systems: 08
Threads; system model; processor allocation; scheduling in distributed
systems: Load balancing and sharing approach, fault tolerance; Real time
distributed systems; Process migration and related issues.

5 Distributed Shared Memory: 05
Introduction, general architecture of DSM systems; design and
implementation issues of DSM; granularity; structure of shared
memory space; consistency models; replacement strategy; thrashing.

6 Distributed File Systems: 08
Introduction; features & goal of distributed file system; file models; file
accessing models; file sharing semantics; file caching scheme; file
replication; fault tolerance; trends in distributed file system; Naming;
Security issues.

7 Case Study: 04
Open source distributed operating systems.

Total Hrs. 45

List of References:

1. Pradeep K. Sinha, “Distributed Operating Systems Concepts and Design”, PHI.
2. Andrew S Tannebaum, “Distributed Operating Systems”, PHI.

3. Singhal, “Advanced Concepts in Operating Systems”, TMH.
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CP560: VLSI DESIGN
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme |Credits Assessment Scheme
Theory Marks Practical Marks Total
L T P C Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150
Course Contents:
Unit Topics Teaching
No. Hrs.

1 Introduction to Very Large Scale Integration (VLSI) Technology: 05
Comparison between various chip design technologies; MOSFET Transistor;

Threshold Voltage; NMOS and PMOS device; Complementary Metal-Oxide
Semiconductor (CMOS) technology in VLSI; Advantages of CMOS
technology

2 Introduction to Design Tools used in VLSI: 08
Front end and Backend Tools; Hardware descriptive language; Verilog HDL
and VHDL,; Design examples in HDLs

3 Digital Design with CMOS: 08
Digital logic for NMOS and PMOQOS; CMOS based digital design; CMOS
Schematic for digital circuits; AOIl and OAI forms; Transmission Gates;
Combinational Digital Logic design; Sequential Logic Design; Digital Design
examples by CMOS digital logic

4 Layout Design: 08
Layout design fundamentals; Colour rules for layout design; Stick diagram for
layout design; Euler’s optimization theorem for Layout design and Software
CAD tools for layout design.

5 Chip Design Fabrication Fundamentals: 08
Silicon Wafer design; Diffusion; lon Implantation; Etching and
Photolithographic process of chip design; NMOS design steps; N-well and P-
well process steps of CMOS fabrication; Latch-up Problem;

Twin Tub Process.

6 VLSI Design Implementation: 08
FPAG/CPLDs; ASIC design; Floor Planning; Routing of Layout; Verification
and Design for testability for CHIP design (DFT).

Total Hrs. 45

List of References:

1. Sung— Mo Kang, Yusuf Leblebici, “CMOS Digital Integrated circuits— Analysis and
Design”, McGraw-Hill.

2. Samir Palnitkar, ”Verilog HDL”, Pearson Education.

3. John P. Uyemura, “Introduction to VLSI Circuits & Systems” Wiley.
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CP561: HIGH PERFORMANCE COMPUTING
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
L T P C Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150
Course Content:
Unit Topics Teaching
No. Hrs.

1  Introduction:

Introduction to HPC; Motivation;  Applications;  Challenges; 06
Performance; Measures of Parallel Algorithms

2  Data Structures for HPC:

Cache-conscious programming techniques: data structures and blocking 07
techniques; Tree operations; Sparse Matrix

3 Internals of HPC Compilers: 10
Compiler options and optimizations for modern single-core and multi-core
processors; Execution profiling, tools for profiling, timing techniques and
benchmarking for modern single-core and multi-core processors Problem
decomposition; graph partitioning, and load balancing.

4 Advances in Programming: 10
Architecture and Programming of Graphics Processing Unit (GPU);
Applications of GPU; Splitting blocks and shared memory
Synchronization; Atomics.

5 Applied HPC: 12
Software tools for HPC; Solving partial differential equations by HPC;
Exa/Zetta-scale computing; Numerical Integration; Sorting Algorithms;
Matrix/Vector and Matrix/Matrix Multiplication; Solving of Linear
Systems (Direct and Iterative Methods); Fourier Methods; N Body
Problems; Graph Analytics

Total Hrs. 45
List of References:
1. Georg Hager and Gerhard Wellein, “Introduction to high performance computing for
scientists and engineers” — CRC Press, Chapman & Hall Book.
2. Victor Eijkhout, Edmond Chow and Robert van de Geijn, “Introduction to High
Performance Scientific Computing”, Lulu.
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CP601: CLOUD COMPUTING
(CREDITS =6 (L=4, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme

L

Theory Marks Practical Marks

Total
Marks

T P C
ESE CE ESE CE

4

0 2 6 70 30 30 20

150

Course Content:

Unit
No.

Topics

Teaching
Hrs.

1

Introduction:

Evolution of Cloud Computing System Models for Distributed and Cloud
Computing ; NIST Cloud Computing Reference Architecture ; Overview,
Roots of Cloud Computing, Layers and Types of Cloud; Desired Features of
a Cloud; Benefits and Disadvantages of Cloud Computing; Challenges and
Risks.

Cloud Computing Architecture:

Infrastructure as a Service (laaS); On demand Provisioning; Elasticity in
Cloud; Platform as a Service (PaaS); Software as a Service (SaaS); XaaS
Examples of 1aaS, SaaS and PaaS Providers; Types of Cloud: Public, Private
and Hybrid Clouds.

Virtualization:

Basics of Virtual Machines ; Process Virtual Machines; System Virtual
Machines; Emulation Interpretation; Binary Translation; Taxonomy of
Virtual Machines; Virtualization Management; Virtualization Hardware
Maximization Architectures.

Virtualization Infrastructure:

Comprehensive Analysis Resource Pool; Testing Environment; Server
Virtualization; Storage Virtualization; Network Virtualization Virtual
Workloads; Provision Virtual Machines; Desktop Virtualization;
Application Virtualization; AppV Mobile OS for smart phones; Mobile
Platform Virtualization; Collaborative Applications for Mobile platforms.

Programming model:

Map Reduce Hadoop Distributed File Systems; Hadoop 1/0;
Developing Map Reduce Applications; Working of Map Reduce; Types
and Formats; Setting up Hadoop Cluster.

Cloud infrastructure and security:
Security Overview; Cloud Security Challenges; SLA; Software as a
Service Security; Security Governance; Risk Management; Security
Monitoring; Security Architecture Design; Data Security; Application
Security; Virtual Machine Security.

Case Study:
Cloud Software Environments, Eucalyptus, Open Nebula, Open Stack and
others.

05

10

12

12

08

10

03

Total

60
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List of References:

1.

2.

3.

e

Rajkumar Buyya, Christian Vecchiola, and Thamarai Selvi, “Mastering Cloud Computing”,
Tata McGraw Hill, 2013.

John W.Rittinghouse and James F.Ransome, "Cloud Computing: Implementation,
Management, and Security”, CRC Press, 2010.

Kai Hwang, Geoffrey C. Fox and Jack J. Dongarra, “Distributed and cloud computing from
Parallel Processing to the Internet of Things”, Morgan Kaufmann, Elsevier — 2012.

Barrie Sosinsky, “Cloud Computing Bible” John Wiley & Sons, 2010.

Tim Mather, Subra Kumaraswamy, and Shahed Latif, “Cloud Security and Privacy an
Enterprise Perspective on Risks and Compliance”, O'Reilly 2009.

Danielle Ruest, Nelson Ruest, “Virtualization: A Beginner*'s Guide”, McGraw;Hill Osborne
Media, 20009.

CP602: SEMINAR
(CREDITS = 2 (L=0, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme |Credits Assessment Scheme

Theory Marks Practical Marks I\-jl-zca)tr?s
L T P ¢ ESE CE ESE CE
0 0 2 2 0 0 30 20 50

Course Content:

The student is required to undertake study in an advanced topic in Computer Engineering.

The study will include a good literature survey covering recent research papers of renowned
conferences and journals. Students will prepare a consolidated report on this topic. At the end
students are expected to deliver presentation and submit a report.

*Continuous Evaluation of practical component will be based on:

Active learning assignment - Preparation of presentation slides on recent topics of the subject.

CP651: BIG DATA
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme |Credits Assessment Scheme
Theory Marks Practical Marks Total
L T P C Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150
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Course Content:

Unit Topics Teaching
No. Hrs.
1 Introduction to Big Data: 07

Classification of Digital Data, Structured Data, Semi- Structured data,
Unstructured Data, Characteristic of Data, Evolution of Big Data,
Definition of Big Data, 3Vs of Data- Volume, Velocity and Variety, Big
Data requirement, Traditional Business intelligent versus Big Data.
Introduction to Big Data Analytics

2 Overview of the Big Data Technology: 07
NoSQL (Not only SQL): Use of NoSQL, Types of NoSQL, Advantages of
NoSQL. Use of No SQL in Industry, NoSQL Vendors, SQL versus
NoSQL, NewSQL
Hadoop: Features of Hadoop, Version of Hadoop, Hadoop Ecosystems,

Hadoop Distributions, Hadoop versus SQL.

3 Hadoop: 08
Hadoop definition, Not RDBMS , RDBMS versus Hadoop, Distributed
computing challenges, Hadoop Components, HDFS (Hadoop Distributed
File System), HDFS Daemons, Anatomy of File read, Write, Replica
management Strategy, working with HDFS Commands, Processing Data
with Hadoop, Managing Resources and applications with Hadoop YARN
(Yet Another Resource Negotiator)

4 MongoDB: 08
MongoDB definition, MongoDB Using JSON, creating and generating
unique key, support for dynamic queries, Replications, Sharding, Create
Database and Drop
Database, MongoDB Query Language.

5 MapReduce programming: 08
Mapper, Reducer, Combiner, petitioner, Searching, Sorting, Compression,
Interacting With Hadoop Ecosystem, Pig, Hive, Sqoop, HBase,
Introduction to Hive, Hive Query Language

6 Machine Learning using R Statistical tool: 07

Definition, Regression Model, Clustering, Collaborative filtering,
Association rule Mining, Decision tree.

Total 45

List of References:
1.

2.

3.

4.
S.
6.

7.

Seema Acharya, Subhashini Chellappan, “Big Data and Analytics”, Wiley Publication, first
edition. Reprint in 2016

DT Editorial Services, “Black Book- Big Data (Covers Hadoop 2, MapReduce, Hive, Yarn,
PIG, R, Data visualization)”, Dream tech Press edition 2016.

Radha Shankarmani, M Vijayalakshmi, “Big Data Analytics”, Wiley Publications, first
Edition 2016

Chuck lam, “Hadoop in action”, Dream tech Press-2016 reprint edition

O Reilly Media, Big Data now: Current Perspective from O Reilly Media, 2013 Edition.
Anand Rajaraman, Jure Leskovec, and Jeffrey D. Ullman , Mining of massive datasets,
Copyright © 2014,

O’Reilly Media, Hadoop: The Definitive Guide, Third Edition.
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Vignesh Prajapati, Data analytics with R and Hadoop, Copyright © 2013, Packt Publishing.

9. Eelco Plugge, Peter Membrey and Tim Hawkins, The Definitive Guide to MongoDB: The
NoSQL Database for Cloud and Desktop Computing, Copyright © 2010 by.
10. Simon Walkowiak , Big Data Analytics with R.

CP652: COMPUTER VISION
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme

L

Theory Marks Practical Marks
T P C

Total

ESE CE ESE CE

Marks

3

0 2 5 70 30 30 20

150

Course Content:

Unit

No.

Topics

Teaching
Hrs.

1

Introduction:

Image Processing; Computer Vision and Computer Graphics; Low- level,
Mid-level; High-level processing; Overview of Diverse Computer Vision
Applications: Document Image Analysis, Biometrics, Object Recognition,
Tracking, Medical Image Analysis, Content-Based Image Retrieval, Video
Data Processing, Multimedia, Virtual Reality, Augmented Reality etc.

Image Formation Models:

Monocular imaging system; Radiosity: The ‘Physics’ of Image Formation,
Radiance, Irradiance, BRDF, color etc, Orthographic & Perspective
Projection, Camera model and Camera calibration, Binocular imaging
systems, Multiple views geometry, Structure determination, shape from
shading, Photometric Stereo, Depth from Defocus, Construction of 3D model
from images

Image Processing and Feature Extraction:

Image preprocessing; Image representations  (continuous and
discrete); Edge detection

Motion Estimation:
Regularization theory; Optical computation; Stereo Vision; Motion
estimation; Structure from motion

Shape Representation and Segmentation:

Contour based representation;Regionbased representation;
Deformable curves and surfaces; Snakes and active contours; Level set
representations; Fourierand  wavelet descriptors; Medial
representations; Multi resolution analysis

Object recognition:
Hough transforms and other simple object recognition methods; Shape
correspondence and shape matching; Principal component analysis; Shape
priors for recognition

05

07

05

05

07

06
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Unit Topics Teaching
No. Hrs.
7 Image Understanding: 05

Pattern recognition methods; HMM; GMM and EM

8 Applications: 05
Photo album; Face detection; Face recognition; Eigen faces; Surveillance;
object tracking; combining views from multiple cameras; human gait
analysis; vehicle vision system: locating roadway, road markings,
identifying road signs, locating pedestrians etc.

Total 45

List of References:

1. D. Forsyth and J. Ponce “Computer Vision - A modern approach”, Prentice Hall Robot Vision,
by B. K. P. Horn, McGraw-Hill.

2. E. Trucco and A. Verri, “Introductory Techniques for 3D Computer Vision”, Prentice Hall.

R. C. Gonzalez and R. E. Woods, “Digital Image Processing”, Addison Wesley Longman,

Inc., 1992.

D. H. Ballard and C. M. Brown, “Computer Vision”, Prentice-Hall, Englewood Cliffs, 1982.

Richard Szeliski, “Computer Vision: Algorithms and Applications (CVAA)”, Springer, 2010.

Sonka, Hlavac, and Boyle. Thomson, “Image Processing, Analysis, and Machine Vision”.

E. R. Davies, “Computer & Machine Vision”, Fourth Edition, Academic Press, 2012.

Simon J. D. Prince, “Computer Vision: Models, Learning, and Inference”, Cambridge

University Press, 2012.

9. Mark Nixon and Alberto S. Aquado, “Feature Extraction & Image Processing for Computer
Vision”, Third Edition, Academic Press, 2012.

w
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CP653: SERVICE ORIENTED COMPUTING
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
L T P C Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150

Course Content:

Unit Topics Teaching
No. Hrs.
1 Introduction: 06

Introduction; Brief history of information technology; Distributed
computing in the large; Motivations for composition; Challenges for
composition; Web Services Architectures and Standards; Computing with
Services; Visions for web; Semantic web; Peer to Peer Computing;
Processes and Protocols; Pragmatic web; Open environments
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Unit Topics Teaching
No. Hrs.
2 Enterprise architectures: 04

Integration versus interoperation; J2EE; .NET; Model Driven
Architecture; Legacy Systems

3 Basic concepts: 07
Directory services; SOAP; WSDL; UDDI; Web Services: Definition,
Architectures and Standards

4 Principles of Service-Oriented Computing: 08
Use cases: Intra-enterprise and Inter-enterprise Interoperation,
Application, Configuration, Dynamic Selection, Software Fault
Tolerance, Grid and Utility Computing, Elements of Service- Oriented
Architectures, RPC versus Document, Orientation, Composing Services

5 Description Modeling and representation: 08
XML primer; Conceptual modeling; Ontology and knowledge sharing;
Relevant standards: RDF, RDFS, and OWL, Differencing and tools,
Matchmaking

6  Execution Models: 12
Messaging; CORBA,; Peer to peer computing; Jini; Grid Computing;
Transactions: ACID Properties, Schedules, Locking, Distributed
Transactions; Transactions over Composed Services: Architecture,
Properties, Compositional Serializability; Process specification:
Processes, Workflows, Business Process Management, Process
Specification Language; Relevant standards: BPEL4WS, WSCI, WS-C,
ebXML, Relaxed transactions, Exception handling

Total 45

List of References:

1. Agents, Munindar P. Singh and Michael N. Huhns, “Service-Oriented Computing: Semantics,
Processes”, John Wiley & Sons, Ltd., 2005.

2. Thomas Erl, “Service-Oriented Architecture: Concepts, Technology, and Design”, Pearson
Education.

3. Newcomer and Lomow, “Understanding SOA with Web Services”, Pearson Education.

4. Sandeep Chatterjee and James Webber, “Developing Enterprise Web Services, An Architect’s
Guide”, Pearson Education.

5. Dan Woods and Thomas Mattern, “Enterprise SOA Designing IT for Business Innovation”
O’REILLY.

CP654: ARTIFICIAL INTELLIGENCE
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
L T P C Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150
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Course Content:

Unit Topics Teaching
No. Hrs.
1 Problem solving by search: 10

Representation of problem as a state space search; blind and heuristic search
techniques; problem resolution; game playing; constraint satisfaction

2 Knowledge representation and automated reasoning: 10
Propositional and (first order) predicate logic; inference and
deduction; resolution; Prolog programming language

3 Reasoning under uncertainty: 07
Probabilistic reasoning systems; belief networks; inference in belief
networks; default reasoning

4 Planning: 07
Situation calculus; STRIPS planning systems; plan spaces and partial order
planning

5 Learning: 08

Inductive learning; decision trees; computational learning theory; learning
in artificial neural networks; reinforcement learning.

6 Introduction to natural language processing: 03
Total 45

List of References:

1 Stuart Russell and Peter Norvig, “Artificial Intelligence: A Modern Approach”, Prentice-Hall.

2 Nils J. Nilsson, “Artificial Intelligence: A New Sythesis”, Morgan-Kaufmann.

3. D. Poole and A. Mackworth. “Artificial Intelligence: Foundations of Computational Agents”,
Cambridge University Press, 2010 Available online: http://artint.info/.

4. Elaine Rich and Kevin Knight, “Artificial Intelligence”, McGraw-Hill.

5 Ivan Bratko, “Prolog for Artificial Intelligence”, Pearson Education.

CP655: ADVANCED COMPILER DESIGN
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme Credits Assessment Scheme
Theory Marks Practical Marks Total
L T P C Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150

Course Content:

Unit Topics Teaching
No Hrs.
1  Introduction to Compiling: 02

Compilers; Analysis of the source program; The phases; Cousins; The
grouping of phases; Compiler construction tools.
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Unit Topics Teaching
No Hrs.
2 Lexical Analyzer: 06

Introduction to Lexical Analyzer; Input Buffering; Specification of Tokens;
Recognition of Tokens; A Language for Specifying Lexical Analyzers; Finite
Automata From a Regular Expression; Design of a Lexical Analyzer
Generator; Optimization of DFA; Understanding of LEX, YACC.

3 Syntax Analysis: 06
The role of the parser; Context-free grammars; Writing a grammar; Top-
down parsing; Bottom-up Parsing; LR parsers.

4 Syntax-Directed Definitions: 04
Construction of Syntax Trees; Semantic Rules with Controlled Side Effects;
Bottom-Up Evaluation of S-Attributed definitions; L- Attributed Definitions;

Syntax directed definitions and translation schemes.

5 Code Optimization: 04
Global Data Flow Analysis; A Few Selected Optimizations like Command Sub
Expression Removal; Loop Invariant Code Motion; Strength Reduction Etc.

6 Code Generation: 06
Issues in the Design of a Code Generator; The Target Machine; Run- Time
Storage Management; Basic Blocks and Flow Graphs; Next- Use
Information; A Simple Code Generator; Register Allocation and Assignment;
The DAG Representation of Basic Blocks; Peephole Optimization;
Generating Code from DAGs.

7 Register Allocation:
The Importance of Register Allocation and Assignment; Top-Down Simple 06
Allocation Algorithm and Its Limitations; Global Register Allocation via
Graph Coloring; Data-Flow Analysis; Reaching Definitions and Live
Variables Analysis; Forward and Backwards Problems; Available
Expressions; Generalization of Data-Flow Analysis.

8 Alias Analysis & Hybrid compiler:
Alias analysis; Introduction to cloud; Hybrid compiler; Cloud based hybrid 06
compiler; Architecture of hybrid compiler.

9 Case studies and future trends: 05
Sun compiler for SPARC; IBM XL compiler for power and PowerPC
architecture; future trends in compiler design and implementation.

Total 45

List of References:

1. A.V.Aho, Ravi Sethi, J.D.Ullman, “Compiler Tools Techniques”, Addison Wesley.

2. Steven S. Muchnick, “Advanced Compiler Design & Implementation”, Morgan Kaufmann
Pulishers.

3. Shuai Zhang Shufen Zhang Xuebin Chen XiuzhenHuo, “Cloud Computing Research and
Development Trend”, Future Networks, 2010. ICFN '10. Second International Conference.

4. Trembley J.P. And Sorenson, “The Theory and Practice of Compiler Writing”, P.G. Mcgraw-

Hill.

V. Raghavan, “Principles of Compiler Design”, McGrawHill.

6. Tambe Sagar B, Asolkar Piyush M., “Cloud Based Hybrid Compiler”.

o
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CP656: INTERNET OF THINGS
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
Mark
L| 7| P | C ESE CE ESE CE arks
3 0 2 5 70 30 30 20 150
Course Content:
Unit Topics Teaching
No. Hrs.
1 Introduction: 05

IOT Architecture and different layers: Physical, Computing,
Communication, Management etc.

2 Platform: 10
Open-source prototyping platforms. Basic Arduino programming; Extended
Arduino libraries; Arduino-based Internet communication; Raspberry pi; ARM
Cortex Processors; Intel Galileo boards; Sensors and Interfacing: Temperature,
Pressure, Humidity, etc.

3 Protocols: 12

RFID; Zigbee; IEEE 802.15.4e; ISA100.11a; WirelessHART; MiWi;
Thread; 6LOWPAN; RPL; Constrained Application Protocol (CoAP);
Extensible Messaging Protocol (XMPP); WebSocket; Advanced Message
Queueing Protocol (AMQP); Message Queue Telemetry Transport (MQTT);
Web Real Time Communications (WebRTC)

4 Data Analysis: 04
Big Data and Semantic Technologies

5 Operating Systems: 05
Various aspects of operating systems designed for the loT
environment; open source OS for loT like Contiki OS; Tiny OS etc

6 Security and privacy aspects: 04
Security architecture of 10T; Security threats; Security initiatives towards lota

7 Application Scenario: 05
1. Home Networking
2. Automotive Networks
3. Industrial Networks
4. Interactive Toys
5. Remote Metering

Total 45

Reference Books:

1. Olivier Hersent, David Boswarthick, and Omar Elloumi, “The Internet of Things: Key
Applications and Protocols Paperback” — 25 Aug 2015 Wiley Press.

2. Arshdeep Bahga and Vijay Madisetti, “Internet of Things: A Hands-on Approach” (Paperback
— 1 Jul 2015), Universities Press.

3. CunoPfister, “Getting Started with the Internet of Things” (Paperback — 17 May 2011),
O’Reilly.

4. Designing the Internet of Things (Paperback — 25 Jul 2015).

5 Massimo Banzi, “Getting Started with Arduino (Make: Projects)”, O'Reilly Media. 2008.ss
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http://dret.net/lectures/iot-spring15/protocols#XMPP
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http://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&amp;field-author=Vijay%2BMadisetti&amp;search-alias=stripbooks
http://www.amazon.in/Cuno-Pfister/e/B0074O8EF8/ref%3Ddp_byline_cont_book_1

