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CONSIDERATION AND APPROVAL OF COURSE PROPOSAL 

8 courses proposed were considered. It was informed that most of the 

courses being proposed were either taught as special topic courses or taught 

with similar contents under different title and being brought to the Senate for 

formal approvals. On consideration of the same following suggestions were 

made for consideration of the faculty: 

a. As far as possible all the proposed courses may be decided 

before the announcement of the admission of the students in 

the academic year 

b. Template of course proposal may contain the following 

columns: 

i. Any other faculty interested in teaching the proposed 

course 

ii. Levelf s of the course 

c. More details on the prerequisites may help the the students to 

make informed choices . 

The proposed courses were approved as below: 

Course Proposed Approval 

i. Cryptography- CS- Elective for M Tech- Approved 
effective from Term II of 2013-14 by Prof. V 
N Muralidhara 

2. Design and Fabrication principles of Digital Approved 
IC- NCE- Elective for M Tech- effective from 
Term II of 2013-14 by Prof. Madhav Rao 

3. Machine Learning- CS/DS- Elective for M Approved 
Tech- effective from Term I of 2014-15 by 
Prof. G Srinivasaraghavan 

4. Theory of Computation-CS/DS- Elective for Approved 
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36.6 

M Tech- effective from Term II of 2013-14 
by Prof. Meenakshi D' Souza and Prof. G 
Srinivasaraghavan 

5. Introduction to Automated Formal Approved with the 
Verification and Program Analysis- CS/SE- modification in the title. The 
Elective for M Tech- effective from Term I New title would be 
of 2014-15 by Prof. Meenakshi D' Souza "Automated Formal 

Verification" 
6. Data Analytics-OS- Elective for M Tech- Approved 

effective from Term 1 of 2014-15 by Prof. 
Chandrashekar Ramanathan 

7 . Introduction to Scientific Computation-CS- Approved and suggested to be 
Elective for M Tech- effective from Term II offered as an Open Elective 
of 2013-14 by Prof. Jaya Sreevalsan Nair 

8. Wireless Sensor Networks - NCE- Elective Approved 
for M Tech- effective from Term I of 2014- 
15 by Prof. Jyotsna Bapat 

CROSS LISTING OF EXISTING COURSES 

Proposed cross listing of courses was approved. 

ITEMS FOR REPORTING 

Reported items were noted and following suggestions were made:- 

a. Appropriate policy on internship of research students in Industrial 

Research unit or Government may be drafted and presented to the 

senate. {It was informed that the Committee on Research Degree 

Program Review committee would be considering this matter also.) 

b. While deciding the internship in an Industrial and Government 

environment policy on IPR may be worked out to safeguard the 

interest of the institute. 

c. Registration of Ms Sri Lakshmi Vadlamani, Student Enrolment 

No.PH2011005 may be terminated. The Senate noted that the 

- 
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36.7 

36.8 

efforts of the the supervisor and the institute to persuade her to 

continue did not yield results . 

ANY OTHER ITEM WITH THE PERMISSION OF THE CHAIR. 

No other items were taken up 

SUPPLEMENTARY AGENDA ON COURSE PROPOSAL. 

The course proposal (Wireless Sensor Networks - NCE- Elective tor M Tech 

effective from Term I of 2014-15 by Prof. Jyotsna Bapat) submitted through the 

supplementary agenda was combined with Item no 36.3 and decided 

accordingly. 

The meeting was concluded with thanks to the chair. 

.., - ,,, - "" 
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(Course Proposal) 

1 Course Proposal 

Course Name Technology and Society: An introduction 
to the context of technoloev 

Course Proposer Name(s) Bidisha Chaudhuri 
Course Instructor Name(s) Bidisha Chaudhuri 
Course Type (Select one) 
All course types except "Special Topics" go Regular Elective 
through the process for Academic Senate 
approval 
Credits 4 
Grading Scheme 9-ooint scale (A,A-,B+,B.B-,C+,C,D,F) 
Area of Specialization (if applicable) Not Applicable (Offered in the stream of 

Social Sciences and Humanities) 
Semester Tenn: January 2014 
Pre-Requisites (where applicable, specify exact course names) 
NA 

Course Description 
Technology can be studied in its different dimension as it comprises of facts, artifacts, 

know-how, processes and last but not the least contexts. Understanding the context of 

technology turns our focus to the relationship between technology and society. The 

relationship between technology and society is an established field of studies within social 

sciences and humanities. There have been different disciplinary affiliations ranging from 

sociology of scientific knowledge to science and technology studies, from history of 

technology to philosophy of technology to analyze this relationship. All such scholastic 

approaches together touch upon wide-ranging and often complex facets of the 

relationship between technology and society. This introductory course, notwithstanding 

the· depth and magnitude of this field of studies, provides a preliminary and cursory 

overview of all these approaches across three aspects of technology, such as production of 

technology, consumption/reception of technology and impact of technology. In analyzing 

these varied aspects of technology this course will serve a basic objective, that is, to 

demonstrate how the relationship between technology and society is mutually inclusive. 

Keeping its basic objective in mind this course is conceived to be covering three major 
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Annexure-I 
(minutes of 37'h Meeting of Senate) 

CONSIDERATION OF PROPOSAL ON THE MAXIMUM 
NUMBER OF RESEARCH STUDENTS TO BE ADMITTED 

After detailed examination of the issue it was decided that the total area 

wise vacancy for the respective year shall be announced after assessing the 

maximum number of vacancy with each of the faculty in the institute. Further it 

was also decided to restrict the maximum number of Ph D students to be 
enrolled under the supervision of a faculty to 5 during a particular semester. 

37.5 CONSIDERATION AND APPROVAL OF COURSE 
PROPOSAL 

The proposed course was approved as below: 

Course Proposed Approval 

"Technology and Society: An introduction to the Approved ns 
context of technology" to be offered to iMTcch level 1 course. 
students from Term II of2013-14 by Prof. Bidisha I Chaudhuri 

.. 

37.6 ITEMS FOR REPORTING 
Reported items were noted and following suggestion were made: I 

(a) Late reporting by Mr Dibakar Das was concurred with as a 

special case. It was suggested that in future late registration in 

the semester should be avoided to the possible extent by 

deferring the registration to the subsequent semester. 

(b) Grant of additional leave to Mr V Ranganathan, Student 

Enrolment No. PII2008903 up to July 2014 was approved on 

compassionate grounds. 

- 
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Annexure-II 

(MTech (Soc and EMS) Program Curriculum) 

M.Tech. (Soc and EMS) 
Proposed Programme Curriculum 

(Effective from academic year 2014-15) 

International Institute of Information Technology 
Bangalore - 560 I 00 

February 2014 
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Annexure-II 
{MTech (Soc and EMS) Program Curriculum) 

The students will be given this information during the counseling done on joining the 
program and at the start of the program. 

mf.b 

Overall M.Tech. Programme Structure 

ables l and 2 provide a summary of the credit distribution in the M.Tcch. programme. 
Table l: Overview of the curriculum 

O credits I Preparatory Term • C Programming 
(3 weeks) • Basic Electronics 

• (PASS I F/\IL mandatory courses) 

Semester 1 16 credits 
• 5 core courses (15 weeks) • (3 X 4 credits+ 2 X '.!credits= 16 credits) 

Semester 2 18 credits 
• One SoC-EMS Theory Core and 4 Electives (15 weeks) • ( I X 2 credits+ 4 X 4 credits= 18 credits) 

9 credits 
• 2 Non-Technical Courses+ *SoC-EMS Project+ Seminar 

Summer • (:! X 3 credits t- I X 2 credits+ 1 X 1 credit= 9credits) 
(8 weeks) (*This is a SoC-EMS project with Industry Practices of 6 months 

duration - will start during 2nd semester and the final evaluation 
will be in summer semester) 

Semester 3 16 credits 
(15 weeks) • 4 electives 

Semester 4 16 credits 
(26 weeks) • Internship I Thesis 

Total 75 credits 

Table 2: Credit Distribution 
Proposed Credits o/o 

SoC-EMS Core Course Credits 21 28% 
Non-Technical Core Course Credits 6 8% 
Elective Course Credits 32 43 % 
Internship I Thesis Credits 16 21 % 
Total credits requirement for M.Tcch. 75 

19 
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5 SoC and EMS Core courses 
Core courses are those that all the students must take mandatorily. The complete list of core 
courses is provided in Table 1 below. 

Annexure-II 
(MTech (Soc and EMS) Program Curriculum) 

Preparatory courses 
Students entering the M .Tech in SoC and EMS. programme arc expected to come with 
some prior knowledge of C programming and basic electronics. While we do not wish to 
conduct full-fledged C programming courses at the Masters level, we will provide an 
opportunity for the students to hone up their C programming skills in a structured way a 
part of the preparatory term. The preparatory term bas one course in programming 
(covering C). The other course on basic electronics will provide an opportunity to get 
hands-on with circuits and simulation tools. The two courses will not carry any credit. 
However, they arc mandatory courses with a PASS/FAIL grade. The Programming and 
Basic Electronics courses will be taught with emphasis on hands-on activities. 

mlb 

4 

3 Area of specializations 
The proposed M.Tcch. curriculum has two area of specializations: 

• System on Chip (SoC) 
• Embedded Systems (EMS) 

- 

C Programming 0 Prep term 

Basic Electronics 0 Prep term 

Analysis and Design of Digital IC 4 Semesterl 

Introduction to CMOS Fabrication and Analog 4 Semester 1 CMOS VLSI Design 

MATHS for SoC and Embedded Systems 4 Semester l 

Operating Systems 2 Semester 1 

Principles of Embedded systems 2 Semester 1 

SoC/EMS Engineering Practices (Theory) 2 Semester 2 

SoC/EMS Projects with Industry Practices 2 Summer (Project of 6 months) 

Seminar 1 Summer 

' ' 
Course 

Table 3: List of core SoC-EMS courses 

cfflflfW em ester 
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Annexure-II 
auf-b 

(MTech (Soc and EMS) Program CurriculumJ 

Apart from courses in the Preparatory term, the core courses to be covered in the first regular 
semester arc: 

' , • Analysis and design of Digital IC (4 credits) 
• Introduction to CMOS fabrication and Analog CMOS VLSI Design (4 credits) 
• Mathematics for SoC and Embedded Systems (4 credits) 
• Operating Systems (2 credits) 
• Principles of Embedded Systems (2 credits) 

The second semester will have one core course on the Theory of SoC and Embedded 
Systems Engineering Practices for two credits. This will be followed by a project course that 
lays emphasis on usage of industry-oriented software engineering practices for two credits. 
Details regarding objectives, syllabus and lecture hours for each course arc provided in the 
Appendix-A. The elective courses arc listed in Appendix Band C. 

6 Summer Non-Technical Core courses 
Table 2 below lists the courses to be offered in the summer semester. The total number of 
credits for non-technical summer courses is now 6. 

em ester 
Table 4: List of Non-Technical Core courses 

cfflftfW 
Marketing and Strategy 3 Summer 

Course 

Technical Communication .... 
.) Summer 

Total Non-technical core credits 6 

7 Electives 
The number of electives to be completed by each student is eight. Thus the total number of 
credits that can be accumulated through electives is now 32 credits. Each elective will be 
associated with one or more area of specializations with the exception of elective courses 
from the Information Technology and Society area of specialization, which will be offered 
as open electives. Each student is required to take at least five electives from his/her area of 
specialization. For example, for a student from the SoC: area of specialization, all electives 
that arc listed under EMS area or specialization (and not cross-listed under SoC) will be 
considered as open electives. The open electives also includes courses from IT-Society, 
Data-Science (DS). Software-Engineering (SE). Networking Communication and 
Embedded (NCE), Computer Science (CS) streams of our regular MTech in IT curriculum. 
The students from CS, DS, SE. and NCE can take these electives offered in this SoC and 
EMS MTech as open electives. Moreover. iMTcch students can take these SoC and EMS 
M'Tech electives as their regular electives. 
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(MTech (Soc and EMS) Program Curriculum) 

Appendix-A Core courses 
This section provides on the core courses in the curriculum. Each subsection below 
contains details regarding the various core courses. Elective courses topics will be given 
by the respective faculty mcmbcr(s) and it will be processed through the Senate, befbre 
addition to the semester's elective. 

- 

- 
-J 

C Programming 

Students come for M.Tech. from Electronics. Electrical and Instrumentation Engineering 
background. They all have varying levels of programming knowledge. Good 
programming skills arc recognized as being a minimum pre-requisite for virtually all the 
courses (both core and elective). The goal of the preparatory term is to give a fast-track 
introduction to programming in C. The following table highlights some of the details of 
the course: 

Course C Programming I Name 
Term Preparatory Tenn I 
Course () I Credits 
Duration 3 weeks I 
Session 3 hours per day 

' 
duration 
Sessions per 5 I week 
Total i 

duration 
45 hours (3 weeks) I 

Course Objectives: At the end of the course, the students should have knowledge 
and competencies in the following areas: 

• Preliminaries: Introduction to Unix, Introduction to case study 
• Data types and expressions: Variables and data types, scope and 

lifetime of variables, type casting and data type conversion, expression 
evaluation 

• Control now: if statement, if-else statement, switch-case statement. fbr 
loop, while loop, do-while loop 

• functions: User-defined functions, parameters and return values. 
global variables. static variables, multi-file programming, introduction 
to built-in libraries (rnath.h. string.h, etc.). 

• Recursion: Recursion for divide-and-conquer 
• Arrays: I-d array. :?.-d array and n-d array 
• Pointers: Pointers and addresses, pointers and function arguments. 

24 
(Agenda/38th Meeting/Senate/IIITB/ 12-2-2014) 

Classroom R106
Highlight



.. _ 
An nexu re-II 

mf-b 

...... ., 
- ,, 
... - 

(MTech (SoC and EMS) Program Curriculum) 

pointers and arrays, address arithmetic. character pointers and 
functions 

• More on pointers: Pointer arrays, pointers to pointers, pointers to 
functions 

• Structures: Basics of structures, structures and functions, arrays of 
structures 

• Advanced structures and unions: Pointers to structures. sel I-referential 
structures, unions, bit-fields 

• File I/0: Text 1/0 sequential access. binary I/0 sequential access, 
binary 1/0 random access 

\ Basic Electronics 

The course is divided into multiple modules. Each module is comprised of 
lecture scssion(s) and lab scssion(s). A session typically has a one hour lecture 
followed by a 2 hour lab every day. 

.... ... 

... 

The goal of basic electronics preparatory course is to revise and clarify some of the basic 
concepts in electronics. This will help them to get more confidence in designing circuits 
and logics in regular semesters. Good electronic designing and trouble shooting skills are 
required throughout the MTech curriculum. The following table highlights some of the 
details of the course: 

i 

• 
l. 

Course Basic Electronics Name 
Term Preparatory Term 
Course 0 Credits 
Duration 3 weeks 
Session 3 hours per day duration 
Sessions per 5 week 
Total 45 hours (3 weeks) duration 

Course Objectives: At the end or the course, the students should have knowledge and 
competencies in the following areas: 

Kirchoff's law, electrical networks, linear circuits, thevenins and norton's theorm, phasor 
analysis, Design of RLC tilter circuits. Rectifier circuits: Ebcrs-Moll model applied to 
basic transistor circuits. BJTs and MOSFETS amplifier circuits: FET switches. Feedback 
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and operational amplifiers and use or Opamps as amplifiers, peak detector. 
differentiators. integrator circuits, Schmitt Trigger and comparators. Active filters anti 
Oscillators. '!TL and CMOS. Digital gates using MOSFETs, Decoders, Multiplexers. 
Latch. Flip-Flops, Counters. Registers. Memories. Mealy and Moore machines, Finite 
State Machine, state equivalence and machine minimization; Algorithmic state 
machines. Analog/Digital Conversions. and Introduction to different rnicrocontrollcr 
boards such as Arduino. Raspberry Pi, Galileo Development boards. 

The course is divided into multiple modules. Each module is comprised of lecture 
scssion(s) and lab scssion(s). /\ session typically has a one hour lecture followed by a 2 
how- lab every day. 

Mathematics for SoC-EMS \ 

• 
• r 

This course will cover aspects of mathematics relevant to the design and analysis of 
Embedded Systems. and Semiconductor devices. We will cover aspects of discrete 
mathematics relevant for the analysis or switching circuits such as Boolean Algebra, 
logics and predicate calculus needed for the analysis of real-time systems, graph theory 
that is relevant in the analysis of digital circuits and development of ED/\ tools, 
probability and statistics needed for reliability analysis. Monte-Carlo simulation, linear 
algebra and differential equations needed for circuit simulation, understanding CMOS 
technology and semiconductor physics. Computational geometry will also be included 
that is needed for robotics . 

SoC-EMS Practices 

Knowledge of engineering principles is critical for any IT professional. Students can 
imbibe and internalize these principles only by applying in a systematic and structured 
manner. The SoC-EMS Engineering Practices course is designed with a greater emphasis 
on hands-on practices of well-known principles. The course is divided two components: 

1. Lecture (about 25 hours) - January - April 

2. Project (about 6 months duration} - January - June 

While the lecture components will cover all essential concepts and principles. the project 
component will provide an opportunity for the students to actually put the principles into 
practice. 

Assessments will be done based on about 70% weight given to the project and about 30% 
weight given to the lecture component. thus emphasizing the importance of practicing 
what is being taught. 
The SoC-EMS Engineering Practices course is intended to be offered as a fifth course in 
the second semester because the value of the course is fully realized only when the 
project component happens in parallel. The following table highlights some of the details 
of the course: 
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Course Name SoC-EMS Engineering Practices 
Course Credits 4 
Lectures hours per week 2 
Total number of lecture hours ') � 
(per semester) 

_) 

Project Duration 6 Months 

- 

- 

Course objectives: At the end or the course. students should have knowledge and 
competencies in the following areas: 

• Practical application of project management practices 
• Awareness of practices for developing programs with emphasis on quality 
• Defining project tasks with guidance from well-defined process models 
• Effective management of source code and design 
• Familiarity with basic terminology associated with process models and quality 

models. 
Lecture component (Theory part): The lecture component will be conducted and 
completed with-in the second regular semester. The following modules are recommended to 
be covered as a part of the lectures to be taught in class: 

• Process Models (3 hours): Waterfall model. spiral model, V model, iterative models, 
agile methods (Scrum, XP etc.) 

• Project management principles (IO hours): Planning. estimation, monitoring, control 
reporting 

• Testing principles (6hours): Black box testing, white box testing, non-functional 
testing, testing metrics 

• Configuration management ( 3. hours): V crsion control. proj cct space and version 
space 

• Software Quality (3 hours): Quality models (CMMi, Six Sigma, ISO), formal 
reviews, quality metrics (product quality and process quality) 

Project Component: The course includes a mandatory project of "reasonable' 
complexity. The project is intended to be developed and delivered over a period of 6 
months in a group of 4-6 students. 

Students have to choose a project in one of the following areas: 
• System on Chip (Analog, Digital. Process Simulation. Verification, Synthesis, 

etc) 
• Embedded Systems (RTOS, Robotics, Integration of Multirnodal Sensors. 

Prototype for various embedded systems applications such as safety, health. 
etc) 

Every project necessarily needs a faculty member as a supervisor and mentor. Faculty 
members can announce and mentor projects one of the following two ways: 
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Introduction to CMOS Fabrication and Analog CMOS VLSI Design (4 credits) 
(SBS/MR) 

Prerequisites : Kirchoff's Laws(KCL/KVL) in electrical networks, Linear circuits: 
Thevenin/Norton theorems, phaser analysis. Some exposure to diodes/transistors, biasing 
and small-signal analysis would he useful. 

The course has two objectives : 
(I) To introduce how CMOS VLSI chips arc fabricated (VLSf Technology) 
(2) To explain how robust Analog MOS circuits can be designed with a good 

understanding of VLSI Technology and MOS Device Physics. 

The course will discuss how Analog circuits are designed in a VLSI chip environment 
starting from an understanding of VLSI technology and fabrication. The methodology 
adopted for teaching this course is to first provide a simple physical model of the 
MOSFET transistor that is capable of abstracting the essential electrical behavior of the 
device. Following this a related small-signal MOSFET model can be derived. The 
application of DC and small-signal analysis methods on MOSFET circuits can then 
follow. 
The main aim of the course will be to learn how to analyze and build CMOS amplifiers 
that are the building blocks of almost all VLSI mixed-signal systems. At every stage of 
the course the students are expected to design, on paper as well as simulation, the circuit 
discussed in the class. An important aspect of the course will be a project in which the 
students are expected to design and simulate (using Spice simulator). 

Topics : VLSI Technology, MOS device physics. Common-source, common-gate, 
common-drain. and cascodc stages, Differential amplifiers, Current minors, Frequency 
response of amplifiers, One and two-stage operational amplifiers, Stability and frequency 
compensation, feedback networks, Memory design. The course will be useful for those 
interested in VLSI Design, mixed-signal embedded hardware and is a pre-requisite for 
RF Design. 

Ref crcnces: 
l. CMOS : Circuit Design, Layout and Simulation, R. Jacob Baker, IEEE Press/Wiley 

Student Edition. 
' Silicon VLSI Technology Fundamentals, Practice and Modeling, J. D. Plummer, M. 0. 

·Deal, and P. B. Griffin 
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Analysis and design of CMOS Digital IC (-krcdit hours) (MR/SKR) 

Topics : The theory part includes CMOS logic. latches, flip-flops. CMOS layout, MOSFET 
Current and Capacitances, Non-ideal MOSFET Effects, CMOS Delay Estimation, Logical 
effort, Delay optimization and logical effort, Power estimation: Static and Dynamic, Low 
Power design, Static Combinational CMOS Logic Styles. Dynamic Combination CMOS 
Logic styles. Static and Dynamic Sequential Circuit Design, Technology scaling. and VLSI 
design methodologies. The course will include a lab component of 1 credit hour. This will 
require students to spend 1 hours per week in the lab. Lab component includes Schematic and 
layout of Digital circuits using Electric. HDL simulation, and synthesis using 
kntographics/Xlinix/LASI digital design software tools. Digital prototyping on FPGA 

board is also included in this course. 

References: 
I. Neil IL E. Weste and David Harris, CMOS VLSI Design: A circuits and systems 

perspective, 4th edition, 2011. 
'> Verilog HDL: A guide to digital design and synthesis, S. Palnikar, I 996. 
3. J. Rabaey, A. Chandrakasan, and B. Nikolic, "Digital Integrated Circuits," 2nd Edition, 

Pearson Education, 2003. 

Operating Systems (2 credit hours) (PGP/SKR) 

The following topics will be covered course in the first regular semester: 

• System calls; user vs. super- user 
• Processes and threads. process scheduling and management 
• f PC (Inter Process Communication) and the dining philosophers problem 
• Process synchronization using mutex locks. semaphores, monitors. 
• Memory, virtual memory and memory management 
• Message-passing vs. shared memory 
• Kernel modules: changes and compilation 

There will be no project component in this course. 

References: 
1. A. Silberschatz. P. Galvin. G. Gagne, Operating System Concepts, 9th Edition, John 

Wi Icy and Sons, 2012. 

30 
(Agenda/38th Meeting/Senate/IIITB/12-2-2014) 



.... _ 
-. - - 

- - 
- - - 
- 

Annexure-II 
mt-b 

(MTech (Soc and EMS) Program Curriculum) 

Principles of Embedded Systems (2 Credits) (PGP) (Approved Elective) 

Description : Embedded systems arc everywhere and most of the electronic systems 
have a computer inside to do smart things. Due to great demand a large number pf 
embedded systems are available in the market from many companies. Purpose of this 
course is to help students understand existing architectures of embedded systems and al o 
understand principles involved in designing such systems. In this course we will learn 
various issues involved in designing embedded systems meeting performance, cost, 
physical size and weight as well as power consumption requirements. Complex 
algorithms, user interface along with real time constraints make embedded computing 
more challenging than normal computing without any constraints on time. The course 
will start with Shannon's paper on switching circuits, simple microcontrollcrs and all the 
way up to distributed embedded computing. In order to understand the engineering 
aspects better each student or groups of students will study one of the existing platforms 
and share the knowledge with the class and also do some experiments on embedded 
systems. The course will involve more open discussions to discover principles and lab to 
get hands on experience in working with embedded systems. 
Topics : Relay circuits. Boolean Algebra, Gates, Shift Registers, CPUs, Memories anti 
Busses, Complex systems and Microprocessors, Embedded system design process and 
Formalisms for design. Instruction sets. CPU and Memory, 1/0 Devices and Component 
Interfacing. Program Design , Analysis and Optimization, Operating systems with real time 
constraints, Design Methodologies and Architecture design, Power management techniques 
for single and multi core systems, Multi core Embedded systems , Future Embedded systems. 
Neural computers and Quantum computers. 

References: 
1. Computers as Components, Principles of Embedded Computing System Design, 

Wayne Wolf. Princeton University, Morgan Kauffman Publishers, Academic Press1, 

2001 . 
., IEEE Papers as required 
3. Published material from TL ADI, ARM, Intel and others 
4. Software Development for Embedded Multi-core Systems: A Practical Guide Using 

Embedded Intel Architecture, Max Domcika 
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Mathematics for SoC and EMS (4 Credits) (SN/SKR/PGP/MDS) (New) 
Topics : This course will cover aspects of mathematics relevant to the design and 
analysis of Embedded Systems. We will cover aspects of discrete mathematics 
relevant for the analysis of switching circuits such as Boolean Algebra, logics and 
predicate calculus needed for the analysis of real-time systems, graph theory that 
is relevant in the analysis of digital circuits and development of EDA tools, 
probability and statistics needed for reliability analysis, Monte-Carlo simulation, 
linear algebra and differential equations needed for circuit simulation and 
computational geometry that is needed for robotics. 

References: 
1. Discrete Mathematics. Kenneth Rosen. 
2. Introduction to Linear Algebra. Gilbert Strang. 
3. Differential Equations, P. Blanchard. R.L. Devaney and G,R. Hall 
4. Computational Geometry. Algorithms and Applications, M.de Berg, 0. Cheong, 

M. van Kreveld. M. Overman; 
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Appcndix-B SoC Electives 

Testing and Design For Testability (4 Credits) (SKR/EF) 

Introduction to Testing: VJ ,SI Testing Process and Test Equipment; Test Economics and 
Product Quality; Fault Modeling; Test Methods : Logic and Fault Simulation: 
Testability Measures: Combinational Circuit Test Generation; Sequential Circuit Test 
Generation; Memory Test; DSP based Analog and Mixed Signal Test; Model based 
Analog and Mixed Signal Test; Delay Test; IDDQ Test; Design For Testability : Digital 
DFT and Scan Design; Built In Self Test: Boundary Scan Standard; Analog Test Bus 
Standard; System Test and Core Based Design; The Future of Testing. 

References: 
1. Essentials of Electronic Testing For Digital. Memory & Mixed -Signal VLSI Circuits 

- M. Bushnell & V. D. Agrawal 

High Level Synthesis and Optimization of Digital Circuits (4 Credits) (SKR) 

Topics : Logic Optimization and Synthesis : Combinational Logic Synthesis : TwQ 
Level - Multiple input & multiple output minimization by exact and heuristic algorithms; 
Symbolic Minimization and Encoding Problems; Multiple level logic synthesis: 
Technology mapping: Sequential Logic Synthesis : State minimization, State assignmera 
-- For two level and multiple level logic, Multiple FSM realization, Hierarchical FSMs; 
High Level Synthesis : Architectural Models, Quality Measures, Design Description 
Languages, Register Transfer Components. Design Representation, Design 
Transformations, Design Partitioning, Scheduling, Allocation, Resource Sharing and 
Binding. Data-path and Control generation. Design Flow in High Level Synthesis, 
Design Methodologies in High Level Synthesis. System Level Design and Synthesis: 
Physical Design Synthesis : Placement. Floor-planning, Routing and Compaction, 
References: 
1. G. De Micheli, Synthesis and Optimization of Digital Circuits, McGraw Hill - 

International Students Edition. 
2. D. D. Gajski. N. D. Dutt. A.C.H. Hu and S. Y. Lin, High Level Synthesis 

Introduction to Chip and System Design, Kluwer Academic Publishers. 
3. D. D. Gajski, F. Vahid, S. Narayan and J. Gong, Specification and Design of 

Embedded Systems, Prentice I lull. 
4. Naveed Shcrwani, Algorithms for VLSI Physical Design Automation, Kluwer 

Academics. 
Journals : Design and Test of Computers, IEEE I ACM Journal on Electronic Desi9n 
Automation I IEEE Transactions on CAD. Computers and VLSI Systems. 
Conference Proceedings : International VLSI Conference/ Design Automation 
Conference (DAC) I International Conference on Computer Aided Design (ICCAD) I 
Asia South Pacific Design Automation Conference (ASPDAC). 

Functional Verification of SoC Designs (4 Credits) (SKR) 

Prerequisites : Digital and Analog electronics 
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Ref erenccs : 

1. Michael Huth & Mark Ryan, Logic in Computer Science : Modeling and Reasoning 
about Systems (Cambridge University Press). 2004 

2. Kenneth L. Mclvlillan, Symbolic Model Checking ( Kluwer Academic Publishers) 
3. Thomas Kropf, Introduction to Formal Hardware Veri fl cation (Springer- Verlag). 
4. .Journals : Design and Test of Computers, IEEE I ACM Journal on Electronic Design 

Automation I IEEE Transactions on CAO, Computers and VLSI Systems. 
5. Conference Proceedings : International VLSI Conference/ Design Automation 

Conference (DAC)/ International Conference on Computer Aided Design (ICCAD)/ 
Asia South Pacific Design Automation Conference (ASPDAC)/ Formal Methods in 
Computer Aided Design (FMCAD)/ Computer Aided Verification (CAV). 

Low Power CMOS VLSI Design (..t Credits) (SBS/SKR) 
The objective of the course is to understand the sources of power dissipation in VLSI 
SoCs and embedded-systems and techniques by which SoC power can be reduced at 
various abstraction levels from devicc(MOSFET transistor), through circuit and 
behavioral levels up to the softwarc(opcrating system) level and the trade-offs between 
power dissipation, chip performance and area. Another objective of the course is to be 
able to re-design and optimize the circuits for low-power. Finally, software-hardware co 
design aspects of low-power are considered. 
Topics : Power Dissipation in Embedded Systems, MOS Transistor Device Physics 
(Revision), Physics of Power Dissipation in MOSFETs, Power Estimation: Probabilistic 
Techniques, glitching power, high-level estimation, Low Power Synthesis: Behavioral 
level.Logic Level, Circuit level, low-power in DSP.Low-Voltage Digital CMOS Circuits, 
Low-Power Memory Architectures, Power Management in SoCs, Adiabatic Computing, 
Software Design for Low Power: software power estimation & optimization. 
Lab : Cadence or Mentor schematic design tools. Students are expected to optimize a 
given RTL description of a circuit into a low-power gate-level implementation possibly 
including clock-gating and other techniques. 

References: 
I. Low-Power CMOS VLSI Circuit Design: Kaushik Roy, Sharat C. Prasad 
2. Digital Integrated Circuits: Jan Rabaey, Ananth Chandrakasan 

Static Timing Analysis and Digital Circuit Optimization (4 Credits) (SN) 

This course will cover all aspects of static timing analysis of digital circuits including 
concepts of delay of gates. delay modeling of gates including the Elmore delay model, 
logical effort, and more complicated models considering parasitic capacitance. Aspects of 
crosstalk analysis will also be covered. In regards to static timing analysis concepts such as 
PERT modeling, critical path extraction, multi-corner analysis, and early/late mode timing 
analysis will be discussed. In the second part or the course we examine how to optimize the 
delay of circuits keeping in mind area and power considerations. Convex programming 
formulations that allow tractable solutions to the problem will be presented. The course will 

35 
(Agenda/38t11 Meeting/Senate/IIITB/12-2-2014) 

Classroom R106
Highlight

Classroom R106
Highlight



ml-b 
Annexure-II 

(MTech (Soc and EMS) Program Curriculum) 

involve-a semester-long software project on various aspects of static timing, delay calculation 
and circuit optimization. 

References: 
1. Timing, S. Sapatnckar. Kluwer Academic Publishers 
2. Convex Optimization. S. Boyd and L. Vandenberghe, Cambridge University Press 

Circuit Simulation (4 Credits) (SN) 
Topics : This course presents the theoretical and practical aspects of the building a circuit 
simulator, such as SPICE. The theoretical basis of circuit simulation will require a good 
understanding of numerical algorithms, differential equations and Monte-Carlo analysis 
from a mathematical point of view. We will cover circuit formulation methods, nodal 
analysis, large-scale nonlinear DC and small signal AC analysis, moment matching, 
transient, inductive modeling and reduction techniques. 

References: 

Circuit Simulation, Farid Najm, Wiley Publishers 

Semiconductor Device Physics (4 Credits) (MR/SBS) 

Topics : The course will include energy band structure of semiconductor, electron 
statistic distribution. carrier transport principles, drill-diffusion model, semiconductor · 
contact interface such as Schottky contact, ohmic contact, mobility models, MOS 
transistors, Metal Oxide silicon capacitors. BJTs non-ideal effects, p-n junctions for solar 
cells, leds and laser diodes. The course will also include GSS an open source tool in 
TCAD to simulate semiconductor devices. 

References: 
1. Pierret, Robert F. Semiconductor Device Fundamentals. Reading, MA: Addison 

Wesley, 1996. 
2. Simon, M Sze. Physics ofSemiconductor Devices. 3rd edition, Wiley. 

Deep Submicron Design Techniques (4 Credits) (SN) 
This course will provide a broad overview of the issues that arise in the design of deep 
submicron VLSI chips. 
Topics : MOS and CMOS transistor basics - Basic principles of MOS and CMOS 
transistors, field-effect principle, derivation of simple formulae; CMOS design styles - 
static CMOS designs. dynamic CMOS designs; Delay calculation - Delay calculation, 
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electrical wire models. timing issues in dccp-submicron circuits; Abstraction levels - 
Abstraction levels including RTL level, logic gate level and library based design; 
OFT/Circuit Reliability and Signal integrity - Latch-up in CMOS circuits, electrostatic 
discharge. electro-migration; Layout and physical verification 

References: 
l. Digital Integrated Circuits. J.M. Rabaey, /\. Chandrakasan and B. Nikolic, Prentice-Hall 

(Second Edition) 
I Research papers of the last few years from DAC, ICCAD. 
3. Dccp-subrnicron CMOS ICs, From Basics to ASICs. l larry Veendrick. ASICs, Kluwer 

Publishers 

Introduction to RF electronics (4 Credits) (MR/SBS) 
Topics : The course includes Resonant Circuits, impedance matching, transmission lines. 
Smith chm-ts, Impedance matching. network representation. importance of S-parameters, 
Noise factors, Stability, Linearity, RF propagation and antenna-on-chip design, Rf 
transceiver architecture. The course also includes design and simulation of RF 
transceivers using I lFSS EDA tools. available in I liDES lab. 

References: 
I. Behzad Razavi. RF microelectronics, 1998 Prentice Hall 
2. Guillermo Gonzalez, Microwave Transistor Amplifiers Analysis and Design, 2nd 

edition. 
3. Pozar. Microwave and RF design of wireless systems, '.2000 Wiley. 
4. Christopher Bewick, RF Circuit Design, 2nd edition. 

Introduction to Nanoclectronics and MEMS/NEMS dcvices(4 Credits) (MR) 
Topics : The course includes basics of Schrodingcr equations. electrostatics, 
semiconductor band structures, simulation of band structures, nanoscale MOS capacitors, 
30 Finfet transistors. CNT/Graphene based transistors. scattering theory for 
nanostructures, single electron transistors, MQCA logic gates, Accelerometers design by 
MEMS, Noise in MEMS. MEMS based Pressure sensor design, MEMS Packaging and 
assembly, Electronic interface design principles. Capacitive Position Sensing, 
Electrostatic actuators, modeling microrcsonators. Micromachining techniques for 
MEMS devices. The course will include open source simulation simulation tools such as 
SUPREM-IV - a stanford TCAD process simulator. SUGAR v3 - an open source 
Berkeley tool, and NEM0-3D - an open source Purdue tool. 

References: 
1. M. Lundstorm, and J. Guo, Nanoscale transistors: Device Physics, modeling and 

simulation. Spring 2005. 
I Ville Kaajakari, Practical MEMS: Design of Microsystems 
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Inter Device Communications (4 Credits) (.JP/MR) 
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Pre-requisites : Basic electronics. Digital Circuits, Awareness of communication 
protocols. 

Communication between different devices happens in different ways. Various standards 
have been developed over time and these have evolved with usage. Some of these 
standards have become popular because of their inherent strengths and some because they 
of they ended up being widely used very early in their life. This course will cover the 
commonly used protocols. It also looks at certain specialized protocols to highlight how 
the usage scenarios mould the protocol. The course will be extremely hands on. The 
student will have to implement four of the protocols. 

Topics : Introduction to inter-device communication; Class room exercise to specify 
requirements for a protocol and to design it; Specific standards/protocols including - RS- 
232/485, I2C. SPI, CAN, Bluctooth. Debugging of protocols using logic analyzer is also 
included in this course. 

References: 
l. Serial port complete edition by Jan Axelson 
2. Particular specifications from each standards body. 
3. Bluctooth Demystified.NJ Muller. McGraw-Hill Telecom 

Digital Signal Processing t-l Credits) (PGP/D.J) 
This is a first level graduate course on Digital Signal Processing principles and 
implementation. The course covers concepts of analog to digital conversion. LTI systems. 
frequency domain representation (Fourier and Z transform), Digital Filter Design, Filter . 
realization, Fixed Point arithmetic/Quantization Effects. It will also examine application 
areas such as. OFDM, DCT for image/speech compression. Software implementation 
using Scilab and ADI Blackfin processor. 

References: 
1. Digital Signal Processing. Oppenheim and Schaefer, PHI. 

Principles oflntclligcnt Systems (4 Credits) (PGP) 
It is believed that machines with computational intelligence will soon become ubiquitous 
and change the world forever. This course is a small step in that direction with focus on 
understanding principles and tools which help in designing intelligent machines. We call 
a system intelligent if it has the ability to - Develop behaviors based on input data from 
sensors or databases; Recognize complex patterns and make intelligent decisions; 
Understand and interact with the environment and learn to survive and improve its 
performance; Repair, reconfigure and adapt to new environments; Listen to other 
machines or humans and communicate well; Learn from the environment and develop 
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ability to navigate like humans. Purpose or this course is to work and learn along witt 
students to get a good exposure to the area in terms of concepts and tools to design such 
systems in the future. The course will have assignments, paper presentation, an algorithm 
module implementation and project work. There will be no exams. Project work will 
involve development of an intelligent gadget or an intelligent software application. 
Topics : Discussion on the nature of human intelligence : Behaviorism - All behavior is 
caused by external stimuli, Cognctivism - Brain designed as an Information processor 
Constructivism - Learning is an active. constructive process. Humanism - I earning is a 
personal ad to lu I Ii II one· s potential: Discussion on Artificial Intelligence and 
computational learning; Concepts and tools for creating artificially intelligent machines. 
Linear classifiers. Pcrccptrons and support vector machines, Data representation, Data 
clustering and vector quantization, Decision trees and Random forests, Adaptive ignal 
Processing techniques , Artificial Neural networks, J lidden Markov models and Belief 
Propagation Networks, Probably Approximately Correct learning, Evolutionary 
computing and Stochastic algorithms for learning; Some Examples where humans may 
have good competition : Doctorless health clinics, Pilot less aircraft design, Driverless 
cars, Data mining and prediction, Robot soccer and other games, Logical reasoning and 
knowledge representation, Research and discovery: Nev, Honda Robot A SIMO 2012 : 
J\11 features and behaviors � 
l,1_�:��,��!!!!Ub�·.rnm _\\.lll'lf.'\· ysl 'v l l}r��:.!..!lg,,\'·ll'al!,!!:c related) I 
References: 
1. Artificial Intelligence. 3rd Edition, Patrick Henry Winston, Pearson Education, Fifth 

Indian Reprint. 2003 
2. R. Rojas: Neural Networks. Springer-Verlag, Berlin. 1996 
3. Journal Papers and other books as required 

Machine Learning (4 Credits) (GS) 

Pre-requisites: Mathematics for IT ('Gcn501 ). Algorithms (CS 501) 
This course will cover a number of machine learning techniques with emphasis on the 
theory behind these techniques that aff ccts the practice of these methods. There is also a 
significant amount of literature on the theory of leamability that attempts to answer 
questions like: What is learning - can we define learning precisely in a computational 
sense? How can learning be quantified - how well has an algorithm learnt something? 
Are there inherent limitations to machine learning - can we say some 
concepts arc more easily lcarnable than others? The course will cover some amount of 

learnability theory. just enough to appreciate why these questions (and their answers) arc 
important, how these lead to effective learning algorithms and how these provide 
benchmarks for effective learning. Also wc would highlight how learnability is deeply 
related to information theory. This part will account for approximately 15-20% of the 
course. The presentation and coverage or topics will be biased towards breadth and not 
so much on depth. Similarly it will be biased towards sound conceptual understanding of 
the theoretical underpinnings and not so much on mathematical rigor. The treatment will 
be mathematically intense but hopefully not inaccessible. A notable omission from this 
course is Neural Networks and the other recent extensions of neural networks to Deep 
Learning Networks. 
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Model Based Hardware-Software Co-Synthesis of Embedded Systems (4 Credits) (SKR) 
Topics: INTRODUCTION : System-Design Challenges, Abstraction Levels, Y-Chart, 
Processor-Level Behavioral Model . Processor-level structural model, Processor-level 
synthesis. System-Level Behavioral Model. System Structural Model, System Synthesis, 
System Design Methodology, Missing semantics , Model Algebra, System-Level 
Models, Platform Design. System Design Tools, Summary; SYSTEM DESIGN 
METl IODOLOGIES : Bottom-up Methodology, Top-down Methodology. Meet-in-the 
middle Methodology. Platform Methodology, FPGA Methodology .Systern-level 
Synthesis. Processor Synthesis .Sumrnary: MODELING : Models of Computation. 
Process-Based Models . State-Based Models. System Design Languages , Netlists and 
Schematics , I Iardware-Dcscription Languages. System-Level Design Languages, System 
Modeling , Design Process , Abstraction Levels, Processor,Modeling, Application Layer. 
Operating System Layer. Hardware Abstraction Layer. Hardware Layer, 
Communication Modeling. Application Layer, Presentation Layer, Session Layer, 
Network I .ayer, 
Transport Layer. Link Layer, Stream Layer , Media Access Layer, Protocol and Physical 
Layers. System Models . Spcci ti cation Model, Network TLM, Protocol TLM, Bus 
Cycle-Accurate Model (BCAM), Cycle-Accurate Model (CAM). Summary; SYSTEM 
SYNTHESIS : System Design Trends. TLM Based Design, Automatic TLM 
Generation, Application Modeling. Platform Definition, Application to Platform 
Mapping, TLM Based Performance Estimation, TLM Semantics, Automatic Mapping, 
GSM Encoder Application. Application Profiling, Load Balancing Algorithm, Longest 
Processing Time Algorithm. Platform Synthesis, Component data models, Platform 
Generation Algorithm, Cycle Accurate Model Generation, Summary; SOFTWARE 
SYNTHESIS : Preliminaries. Target Languages for Embedded Systems, RTOS, 
Software Synthesis Overview, Example Input TLM, Target Architecture, Code 
Generation, Multi-Task Synthesis, RTOS-based Multi-Tasking. Interrupt-based Multi 
Tasking, Internal Communication, External Communication , Data Formatting, 
Packctization, Synchronization, Media Access Control, 
Startup Code, Binary Image Generation, Execution, Summary; EMBEDDED DESIGN 
PRACTICE: System Level Design Tools. Academic Tools , Commercial Tools , 
Outlook, Embedded Software Design Tools. Academic Tools, Commercial Tools, 
Outlook, Hardware Design Tools, Academic Tools. Commercial Tools , Outlook , Case 
Study. Embedded System Environment, Design Driver: MP3 Decoder, Results, 
Summary. 
References: 
I. Embedded System Design : Modeling, Synthesis and Verification - D. D. Gajski, S. 

Abdi, A. Gerstlaucr, G. Schriner. Springer 

Principles of Multimedia & Multimedia Architectures (4 Credits) (JP) 

Topics : Introduction to Multimedia - What is multimedia? Multimedia & Hypermedia, 
WWW, Overview of Multimedia Software Tools: Multimedia Authoring & Tools - 
Multimedia Authoring, Some Useful Editing & Authoring Tools, VRML; Graphics and 
Image Data Representation - Data Types. Popular file formats; Color in Image and Video 
- Color Science, Color Models in Images & Video; Fundamental Concepts in Video - 
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_Types of Video Signals, Analog Video, Digital Video; Basics in Audio - Digitzation or 
Sound, MIDI, Quantization and Transmission of Audio; Multimedia Data Compression - 
Lossless & Lossy Compression Algorithms, Image Compression Standards; Basic Video 
Compression Techniques - Compression based on Motion Compensation, H.261, H .263: 
MPEG Video Coding - MPEG - l , MPEG-2, MPEG-4 (H.264), MPEG- 7, MPEG- 
21; Basic Audeo Compression Techniques -ADPCM (G.726), Vocoders; MPEG Audio 
Compression Psychoacoustics. MPEG audio Strategy/Compression 
Algorithm/MPEG-2AAC, MPEG-4; Multimedia Communication and Retrieval - 
Computer & Multimedia Networks; Multimedia Network Communications and 
Applications, Wireless Networks. Content Based retrieval in Digital Libraries. 
References: 
I. Fundamentals of Multi-Media. Ze-Nian Li. Mark S. Drew, Prentice Hall of India. 

Real Time Systems -- Design, Analysis and Verification (4 Credits) (EF) 

I 

Topics : Basic Real-Time Concepts; I Iardwarc Considerations; Real Time Operating 
Systems; Software System Design; Programming Languages and the Software 
Production Process; Performance Analysis and Optimization; Engineering 
Considerations; Verification : Analysis of Non-Real-Time Systems; Real time 
Scheduling and Schcdulability Analysis; Model Checking of Finite State Systems; Real 
Time Logic, Graph- Theoretic Analysis and Mode Chart; Timed Automata, Timed Petri- 

ets; Process Algebra 

References: 
I. Real Time Systems Design and Analysis - Phillip A. Laplante, IEEE Press & John 

Wiley Student Edition. 
2. Real Time Systems : Scheduling, Analysis and Verification - Albert M. K. Chang. 

IEEE Press & John Wiley Student Edition) 

Cyber Physical Systems (4 Credits) (SKRJEF) 

... 

Topics : Introduction; Sensors & Actuators, Memory Architectures, Interfacing To 
Sensors & Actuators. Interrupts, Model Based Design, Modal Behaviour, Extended and 
Timed Automata. Composition of State Machines, Hierarchical State Machines, Multi 
Tasking, Operating Systems. Scheduling J\namolies, Temporal Logic. Comparing 
State Machines. Reachability. Execution Time Analysis, Synchronous Reactive, 
Dataflow, and Security. 

References: I 
l. Introduction to Embedded Systems - /\. Cybcr-Physical Systems Approach, E. A. Lee 

and S. A. Scshia 

Embedded Software Verification and Validation (4 Credits) (MOS) 

Topics : Embedded software usually arc a part of safety critical systems, and hence, there 
is extra focus and rigour in their verification and validation. Several certification and 

\ 
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safety standards emphasize usage of mathematical and formal techniques to verify such 
software. This course will deal with techniques for embedded software verification and 
validation. Relevant techniques from software testing and model checking will be 
covered from the side of functional testing and verification. From the side of non 
functional validation, worst case execution analysis. schcdulability analysis and safety 
assurance techniques will be covered. 

References: 

1. Embedded Systems and Software Validation, Abhik Roychoudhury, Morgan 
Kaufmann (Elsevier). 2009. 

2. Principles of Model Checking. Christel Baier and Joost-Pieter Katoen, MIT Press, 
2008. 

3. Appropriate papers on the above topics. 

Design and Analysis of Embedded Software Systems (4 Credits) (SC) 
Topics : Software Architectures for Embedded Systems: AUTOSAR, RING, FRAME; 
Software Model Development Environment (SMDE) in Embedded System : Simulink, 
Estercl etc. based development platforms; Programming for Embedded System : Memory 
constrained environment performance; Testing or Embedded System Software : 
Performance, Response. Memory Requirements etc. 

References: 
1. Details will be provided by Prof. Sujit Chakraborty 

Computational Perception Using Multimodal Sensors (4 Credits) (DJ) 
Topics : This course will provide the students with a unified view on representations, 
statistical models. and algorithms to automatically analyze people's behavior in 
interactions, using single and multiple perceptual modalities (mainly vision and audio). 
The course will emphasize the comparison between modalities and the discussion of their 
individual and combined advantages. while introducing modeling tools for localization, 
segmentation, tracking, recognition, using probabilistic graphical models as the 
underlying formalism, The course trains students to record and analyze human-human 
and human-computer interactions using Kinect sensors, with interesting applications 
in gaming and behavioral training. 

References: 

1. Murphy. Kevin P. Machine learning: a probabilistic perspective. The MIT Press, 
2012. 

2. Bishop, Christopher M. "Pattern recognition and machine learning (information 
science and statistics)." (2007). 
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3. Thiran, Jean-Philippe, Ferran Marqus, and Herve Bourlard. Multimodal Signal 
Processing: Theory and applicationsfor human-computer interaction. Academic 
Press, 2009. 

Wireless Sensor Networks (4 Credits) (.JB I DD) 

Pre-requisites : Fundamentals of Computer Networking and Communication 
Smart environments represent the next evolutionary development step in building. 
utilities, industrial. home, shipboard. and transportation systems automation. Like any 
sentient organism. the smart environment relics first and foremost on sensory data from 
the real world. Sensory data comes from multiple sensors of different modalities in 
distributed locations. Along with sensing abilities. the ability of the sensor nodes to 
communicate using radio channels enables the sensor nodes to form cooperative 
networks. In this course, we will explore the wireless sensor networks. the challenges 
involved, architectures. communication protocols and applications. It is expected that 
labs and a project will be a significant part of the course. 

Topics : The Sensor Network Concept - Introduction: The vision of Smart Environment, 
Applications. How are sensor networks different?; Applications; Architecture - 
I Iardware Components. Operating Systems and execution, Introduction to Cross-bow 
Motes family; Physical Layer : Wireless Channel and transceiver design considerations 
for WSN, Adaptability, Antenna considerations; Medium Access and Routing: 
Requirements and design constraints for MAC for WSN, Low-duty cycle protocols (S 
MAC), IEEE 802.15.4 MAC protocol. J\dhoc routing protocol (like AODV) and mesh 
networks; Localization and Positioning - Localization Approaches: Proximity, 
Trilatcrations and Triangulation; Collaborative Signal Processing and Distributed 
Computation; Detection. estimation, classification problems; Energy-efficient distributed 
algorithms; Time Synchronization and Routing Protocols. 

References: 
l. Protocols and Architecture for Wireless Sensor Networks, Bolger Karl and Andreas 

Willing, Wiley 
2. Wireless Sensor Networks: An Information Processing Approach, Feng Zhao, L. 

Guibas, Elsevier 

Embedded Systems for Healthcare (-t Credits) (SBS/RC/BG) 

In this course, we will look at how mobile communications have, and can be, leveraged 
as effective tools for strengthening health systems and improving health outcomes. We 
will concentrate our study on resource-limited settings, where the burden of infectious 
diseases is highest, where chronic conditions arc often left unattended, where the 
healthcare infrastructure is least developed. and where the uptake of mobile 
communications is also the highest. We will start with the definitions and scope of ICT 
for healthcare (cl lealth followed by mHcalth ), and then present a state of the art of 
ml Iealth as it stands today, with a special focus on the challenges that prevent its 
widespread adoption. In this landscape analysis. we will present the different areas and 
diseases where mHealth has been used, and illustrate these with concrete examples from 
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(MTech (SoC and EMS) Program Curriculum) 

,pilots and large-scale implementations. Thereafter, we will look at the technological 
aspects of ml-lcalth implementations, introduced through our own conceptual framework. 
Special emphasis will be placed on the ml-lcalth front-end user devices, the most 
widespread modes of communications (SMS being the primary focus) and mobile 'apps' 
which are gaining ground. The underlying open-source development approach will be 
presented, as well as the increasing use of cloud computing as the back-end of mHealth. 
The course will conclude with descriptions or the main technology platforms already is 
use for data collection. communication and aggregation: a study of these platforms is 
important since any new implementation necessarily has to interface with them and co 
exist and co-operate. A case-study at the end of the course will allow the audience to 
design a new ml lcalth solution based on the expected health outcomes, the IT 
infrastructure available. and the local user profiles. This will allow the audience to 
appreciate the fact that hi-tech is not always necessary nor desirable, and that the primary 
focus ofmHcalth should be on the 'Health" part rather than the 'rn' technology. 

Course includes the following topics: 
Communicable Diseases - bacteria, viruses and parasites. Non-Communicable disease - 
diabetes. cardiovascular, cancer. COPD, Nervous system-the processor and wiring. 
Circulatory System-the plumbing. Blood-fluid to fuel and protect, Lungs-the exhaust 
system. Overview of current laboratory techniques. Point of care diagnostic systems, 
Pulse oximctry-turning blood composition and pressure into electrical waveforms. 
Waveform analysis to derive respiration rate. Picking up and amplifying electrical 
activity of the heart, Waveform analysis to determine diagnosis, Standard invasive and 
noninvasive methods. Non invasive imaging technique, Microfluidic tools, Ongoing 
work to create chips for complex assays (PCR). Building better limb replacements 
embedded systems arms and legs, The future-prosthetic eyes and mind controlling 
computers, The care process, its bottlenecks and challenges, The potential of mobile 
communications for healthcare. mllcalth as a part of el Iealth, Challenges· faced by 
rnl lealth today. The economics of ml lcalth, Ethical and regulatory issues, Conceptual 
framework for implementation: Constituent elements of mHealth, Technical architectures 
or ml-Iealth, Implementations, with illustrative cases, User front-end: devices and means 
of communication. Cloud computing as back-end: future frontier for storage and access. 
Major open-source platforms for the development and implementation of ml-lealth. Data 
collection and communication platforms. Data aggregation and analysis platforms. 
Interoperability issues, Electronics of implantable sensors and systems, Wireless 
transmission standards for biomedical systems, Body-area networks: potential and 
challenges, Instrumentation for measuring physiological parameters, Embedded 
electronics for data acquisition and storage, Signal processing: hardware and software, 
Wireless transmission and reception 

Image Signal Processing (4 Credits) (NS) 
This is already an approved elective course. 

Actuators, Sensors and Robotics (4 Credits) (GP) 
This is already an approved elective course. 

46 
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ANNEXUR�-III 

(Details t.,f EMT) 

Details of the Executive M.Tech Programme 

• The degree awarded by IIIT-B at the end of course completion will be M. Tech in 

Computer Science 

The entire course should normally last 3 years. On an exception basis, a student 

may be allowed to take 4 years to complete the course. 

• Classes will take place on Fridays and Saturdays. If a particular Friday is a 

national holiday. compensation classes will be conducted within the following 

week on one of the weekdays. If a Saturday is a national holiday, the classes will 

take place on Sunday. 

• All courses will be from those already approved by the Senate. If new courses 

have to be floated, they will obtain apriory approval of the Senate 

• 

• 

Total credits for course completion = 75 credits. ( minimum Requirement as per 
' 

M/Tcch manual) 

Project report deliverables should be agreed upon prior to the start of the semester 

between the student, the reporting manager and lllT-B faculty expert. The project 

should not be directly related to the regular work being performed by the 

employee at SRI-B. 

If a student wishes to opt for an elective that is not offered within SRI-B premises 

but offered at II IT-A campus, he can seek the permission or the reporting manager 

and take the elective by visiting the campus during class times. 

Course Structure: 

A tentative course structure is given below. This could be changed, by mutual 

consent. based on the availability of faculty, suggestion from SRl-11 . demand from 

students etc. 

First long semester - 8 credits 
47 
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(Details of EMT) 

• Data Structures and Algorithms ( 4 credits) 

• Mathematics for IT (4 credits) 

First Summer Semester - 4 credits 

• Systems (Operating and Database) - summer (4 credits) 

Second long semester - 11 credits 

• Software Architecture ( 4 credits) 

• Networking (4 credits) 

• Technical Writing (3 credits) 

Third long semester - 11 credits 

• Advanced Computer Architecture ( 4 credits) 

• Elective 1 ( 4 credits) 

• Strategic Marketing (3 credits) 

Second Summer Semester - 4 credits 

• Elective 2 ( 4 credits) 

Fourth long Semester- 12 credits 

• Elective 3 ( 4 credits) 

• Elective 4 ( 4 credits) 

• Interim Project report ( 4 credits) 

Project report deliverables should he agreed upon prior to the start of the semester 

between the student, the reporting manager and IIlT-8 faculty expert. The project should 

not be directly related to the regular work being performed by the employee at SRI·B. 

Fifth long semester - 12 credits 

• Elective 5 ( 4 credits) 

• Elective 6 ( 4 credits) 

• In tcri 111 Pro j cct report ( 4 ere di ts) 

Sixth long semester - 13 credits 

• Elective 7 (4 credits) 
48 
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(Details of EMT) 

Electives (Offered on Friday evenings/Saturdays at SRI-B premises) - at least 

three of the following will be offered during the long semesters from the second year 

onwards 

49 
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• Pinal Project report ( 9 credits) 

Software Testing 

Advanced Algorithms 

Cryptography 

Computer Graphics 

Image Processing 

(Agenda/38°1 Meeting/Senate/IIITB/12-2-2014) 

7. Machine I .carning 

8. Wireless Access Networks 

9. Advanced Computer Architecture 

10. Design Techniques for CMOS integrated circuits 

11. Real time Embedded Communication Systems 

12. Multi Core Programming (Open MP, CL etc.) 

6. Data Analytics 
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INTERNATIONAL INSTITUTE 

OF INFORMATION TECHNOLOGY BANGALORE 
26/C, Electronics City. llosur Road, Bangalore 560 100 

Phones: 080-285'27627-635, 41407777; fax: 080-28527636 
Website :www.iiltb.nc.in 

Date: 19th June, 2014 

Sub: 401'11 MEETING OF THE SENATE OF INTERNATIONAL 
INSTITUTE OF INFORMATION TECHNOLOGY, 
BANGALORE BEING HELD ONJUNE 25, 2014 AT 2.00 
PM 

... - 
""" - .... - .-. - ... - - 
.... - 

- 
... .... 

Dear Sir/Madam, 

In continuation to our earlier intimation I am to forward herewith the 

Agenda papers in respect of 40th Meeting of the Senate of IIITB, scheduled to be 

held on June 25, 2014 in the Board Room ofllIT Bat 2.00 PM . 

Kindly make it convenient to attend the meeting . 

Thanking you, 



ANNEXURE-III 
(Course Proposal) 

1 Course Proposal 

105 
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Course Name History of Ideas 
Course Proposer Name(s) Bidisha Chaudhuri 
Course Instructor Name(s) Bidisha Chaudhuri 
Course Type (Select one) 
All course types except "Special Topics" 90 Regular Elective • 
through the process for Academic Senate 
approval 
Credits 4 
Gradina Scheme 9-ooint scale [ A.A-,B+,B,B-,C+,C,D,F) 
Area of Specialization (if applicable) Not Applicable (Offered in the stream of 

Social Sciences and Humanities) 
Semester Term: August- 2014 
Pre-Requisites (where applicable, specify exact course names) 
NA 

Course Descriotion 

History of Ideas or Intellectual History is an interdisciplinary field of studies traversing 

disciplinary boundaries of philosophy, history, natural science, art and literature, 

political and social thought and so on. As a field it focuses on how ideas about the 

world, either natural or social, have originated, evolved and transformed over time. 

The motive for studying such a wide field is to understand how knowledge is produced 

and disseminated and how epistemological lenses shape the way we perceive and 

conceptualize the world around us. There is no single way of talking about the history 

of ideas. Rather there are many ways in which this field can be approached depending 

on the area of focus, historical time frame, and spatial dimension and so on. 
This course is in no way an exhaustive account of history of ideas. Rather it is a careful 

selection of intellectual trajectories and their representatives on the basis of the 

relevance and impact of their ideas across time and space and also their ability to 

permeate disciplinary boundaries and influence the overall pursuit of knowledge in 
social sciences. Thus, the focus of the course remains on the economic, political and 

social ideas growing out of different temporal and intellectual contexts that represent 
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12. 9 Consideration and approval of new Course proposal 
Prof V. Sridhar has submitted a course proposal titled "Dynamics of Information 
Networks" during the spring term for M.Tech Semester II as an Elective. 

(Annexure-111) 

42.10. Conversion of registration from part-time to full-time PhD program 

Mr .. 0. Kumar (PH2013004) has applied for conversion from part-time to full 
time registration starting January 2015 and has requested for institutional 
fellowship during his full-time registration. While his thesis supervisor and co 
supervisor, Prof V. N. Muralidhara and Prof. G. Srinivasaraghavan have 
recommended for the conversion, there are no more unallocated Institutional 
fellowships for the academic year 2014-15. Since the Institute does not have 
any full-time students without institutional fellowship or fellowships from 
sponsored research projects, the Senate may consider and decide on the 
matter. 

42. 11 Announcement of call-for-applications for admissions to PhD program in 
January 201 5 

As approved in the RDPC (Research Degree Programmes Committee) report, a 
separate call for admissions to Ph.D. programme in January 2015 has been 
made specifically for open positions i11 sponsored research projects, funded by· 
DEITY and INCOIS (both under Government of India) and industry-supported 
fellowships, given by ABB. The Research Programme Admissions Committee 
(RPAC), chaired by Prof. Subir K. Roy, has been reconvened for the same. The 
admissions process will be the same as that was followed for admissions in 
August 2014, except that the principal investigators or contact persons involved 
in the fellowships will be application reviewers and members of the interview 
panels for applications pertaining to their respective project or fellowship, 
respectively. 

42.12 Any other item with the permission of the Chair 
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Course Proposal 

Tern late Version Number 
Tern late update date 

1.3 
17 Fcb2010 

Course Name Dvnamics of Information Networks 
Course Proposer Name(s) V. Sridhar 
Course· Instructor Name(s) V. Sridhar 
Course Type (Select one) 
All course types except "Special Topics" go through the Special Topics (Level 2) 
process for Academic Senate atuiroval 
Credits 4 
Gradinl! Scheme 9-ooint scale (A,A-,B+,B,B-,C+,C,D,F) 
Area of Specialization (if applicable) 
Semester Term: Jan-Apr Term 

Year: 2015 
Pre-Reuulsites (where applicable. specifv exact course names) 

Course Description ' ,_ 

Information networks of today encompass a wide variety including the traditional 
telecommunication networks which enable voice and data communication; peer-to-peer 
social networks that enable messaging and media transfers; content networks that enable 

linking of web pages and media; and machine-to-machine networks that transfer 
information across devices. 

,C. 

This course introduces the technology, business, economics and regulatory aspects of the 
above networks, reinforced with theories of graphs, network effects, externalities, game 
theory, and voting theory. . 
Students who complete this course should have a reasonable overview of the following: 

1. The nature of networks, network size and dimensions, network properties of 
diverse types of networks. 

2. The technology architecture and business models of traditional telecorn networks, 
Internet, social and content networks; adoption in networks; diffusion in networks; 
critical mass formation. 

3. The economics of networks, direct, indirect and cross-side network effects and 

pricing models of information services and platforms. 

4. Deregulation and the evolution of the information networks industry, and public 

policy imperatives. 
5. Convergence in services, devices and platforms and the associated new markets 
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Minutes 
of the 

42°d Meeting of the senate 
International Institute of Information Technology, Bangalore 

IIITB/Senate/42 Meetmg/Mmutes/October , 20 

Item Item I No. 
42.1 Confirmation of the minutes of the 415t meeting of Senate I 
42.2 Action Taken Report 
42.3 Consideration and Recommendation of the Student for Award of Ph 

D Degree 
42.4 Consideration and Recommendation of the Student for Award of MS 

by Research Degree 
42.5 Details of Students withdrawn from MTech course 2014 I 
42.6 Details of Students withdrawn from iMTech course 2014 I 
42.7 Items for Reporting I 
42.8 Consideration and Approval of MS Ph D Manual I 
42.9 Consideration and Approval of Course Proposal 
42.10 Conversion of Registration from part - time to full - time on Ph.D. 

Programme 
42.11 Announcement of Call-for-applications for admissions to Ph. D. 

Programme in January 2015 
42.12 Any other matter with the permission of the Chairman I 

nd 8th 14 
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7. Item #7 in Section 7.5.4 and 7.1.4 in PhD and MSR manuals, respectively, 
has been replaced with the following text: 
"7. The student shall make a minor revision of the accepted thesis using the 
feedback from the oral examination board and make a final submission of 
the thesis to the Registrar I Staff Officer in the Office of Dean-Academics 
and the Institute Library. 
8. Upon final submission of the thesis, the acceptance of thesis shall be 
reported to the Senate for recommendation of award of degree." 

8. In Section 9, "SPECIAL ADMISSION TO PHO PROGRAMME" in MSR manual, 
the occurrences of the abbreviations has been removed and sh9rthand 
notations as mentioned in afore-mentioned #1 have been used. 

42. 9 Consideration and approval of new Course proposal. 

The Senate has approved the course proposal based on the suggestions on 
the floor of the Senate. According to the suggestion of the Senate Prof V 
Sridhar has modified the title of the course to "Techno-Econornics of 
Networks". 

42.10 Conversion of registration from part-time to full time PhD program. 

The Senate considered the request of converting the registration of the 
students from part time to full time and has opined that the student be 
permitted to get the conversion based on the availability of funds from any 
of the project grants to support the candidate on full time basis. 

42.11 Announcement of call-for-applications for admissions to PhD program in 
January 201 5. 

The Senate has approved the decision of the Institute announcing the 
admissions for PhD programs for the 2nd term starting January 2015. The 
admissions of six candidates to be funded out on R & D projects I sponsored 
scholarships. 

The meeting ended with thanks to the Chair . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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Course Proposal 

Tem late Version Number 
Tern late u date date 

1.6 
07Mar2013 

Course Name Business Management for IT Engineers 
Course Proposer Name(s) Amit Prakash and V. Sridhar 
Course Instructor Name(s) Amit Prakash and V. Sridhar 
Course Type Core 
Credits 3 
Grading Scheme 4-point scale 

(A,A-,B+,B,B-,C+,C,D,F) 
Area of Specialization (if applicable) NA 
cs - Computer Science 
DBIS - Database and Information Systems 
NC&E - Networking & Communication and 
Embedded Systems 
SE - Software Engineering 
Semester Summer Term (Term III) 
Pre-Requisites (where applicable, specify exact course names) 
NA 

Course Description I 

A growing diversity in the workplace, internationalization of markets and advancements in 
technologies are transforming workplaces. Even in predominantly IT organizations, product 
development teams are required to operate in an increasingly multidisciplinary 
environment. Product development and market entry strategies are being jointly planned and 
discussed amongst IT engineers and their counterparts from various other functional areas 
that include marketing, strategy and finance. An appreciation of the overall business 
environment is helping successful IT organizations in engineering solutions of value to their 
target customers. 

lt is in this context of the changing nature of markets and workplaces that the 
proposed course seeks to equip IT engineers with useful business management tools 
that they can carry into their professional careers. The course seeks to provide the context 
for students to think critically about the IT industry. It is not a depth course but will 
introduce to the students selected concepts related to business management from the fields 
of operations, organizational behaviour, marketing, finance and strategy. The selection of 
topics and cases for the course has been done so as to be of relevance to IT engineers in 
problem solving and solution design in their prospective organizations. 

The course will adopt a case method of teaching. This instruction format relies on the belief 
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Course Proposal Template 

Course Name Data Visualization 
Course Pronoser Name(s) Prof. Java Sreevalsan Nair 
Course Instructor Name(s} Prof. Java Sreevalsan Nair 
Course Type (Select one) Select one from the following: 

"Special Topics" course proposals to be shared with • Core 
faculty members/or any feedback; btuAcademie Senate • Elective (Level 1) approval is not needed All other course types need 
Academic Senate approval. • Preparatory-Mandatory 

• Preparatory-Optional 
• Special Topics 

Credits 4 
Grading Scheme • 4-point scale 

(A,A-,B+,B,B-,C+,CJ),F) 
• Satisfactory/Unsatisfactory (S IX) 

Area of Specialization (if applicable) (Choose at most two areas from the list) 
cs - Computer Science CS,DS 
DS - Data Sciences 
NC&E - Networking & Communication and 
Embedded Systems 
SE - Software Engineering 
Semester Term: I 

Academic Year: 2015-16 
Pre-Requisites (where a licable, snecifv exact course names) 
Mathematics for IT (GenSOI), Algorithms (CS 501). 
Preferrably, Computer Graphics (CS606), Introduction to Scientific Computing (GEN601) .. 

Course Description 
This course is an advanced graduate-level course which the goal is "to provide students with 
concepts and a firm mathematical foundation, as well as technical aspects of algorithms. 
Practical skills in programming visualization algorithms, using commercial visualization 
tools, and applying methodologies and techniques to new problems are taught in 
accompanying exercises." - this is as stated in "Curriculum for a Course on Scientific 
Visualization," a peer-reviewed paper by Rotard et. al in Proceedings of Eurographics/ACM 
Siggraph Workshop on Computer Graphics Education, in 2004, and can be extended to 
information visualization as well. 

In short, this course will cover techniques and evaluation of visualizations of scientific and 
information data. This course content is categorized into 5 modules: Introduction, Scientific 
Visualization, Information Visualization, Visual Analytics and miscellaneous topics - 
modules 2-4 are the focus areas followed by the IEEE Visualization conference. 

Template Version Number 
1.6 
Template update date 
07 Mar2013 
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Course Name Computer Graphics 
Course Proposer Name(s) Prof. Jaya Sreevalsan Nair, 

Prof. T. K. Srikanth 
Course Instructor Name(s) Prof. Jaya Srecvalsan Nair, 

Prof. T. K. Srikanth 
Course Type (Select one) Select one from the following: 
"Special Topics" course proposals to be shared with • Core 

faculty members for any feedback; but Academic Senato • Elective (Level 1) approval is not needed All other course types need 
Academic Senate approval. • Preparatory-Mandatory 

• Preparatory-Optional 
' • Special Topics 

Credits 4 
Grading Scheme • 4-point scale 

(A,A-,B+,B,B-,C+,C,D,F) 
• Satisfactory/Unsatisfactory (SIX) 

Arca of Specialization (if applicable) (Choose at most two areas from the list) 
cs - Computer Science cs 
DS - Data Sciences 
NC&E - 'Networking & Communication and 
Embedded Systems 
SE - Software Engineering 
Semester Term: II 

Academic Year: 2014-15 
Pre-Requisites {where applicable, specify exact course names) 
Good understanding of linear algebra and geometry 
Good object oriented programming skills (C++ preferrable) 

Course Description 
This course, intended for M.Tech. 2nd semester and iMTech. 8th semester, is a revamped 
version of existing CS606 (we would like to retain the course number) in lines with the 
recently published (in 2012) AICTE syllabus for Computer Graphics for undergraduate 
teaching and our experiences with teaching both the basic and advanced computer graphics 
courses. 

This course aims at introducing the theory and practice of computer graphics with an 
emphasis on applications programming. The following concepts will be covered: 

• Theory and practice of computer graphics 
• Graphics programming using C++ and OpenGL API 
• Basics of Programmable Shaders and introduction to GLSL programming . 

Template Version Number 
1.6 
Template update date 
07 Mar2013 
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Course Proposal 

Course Name Advanced Computer Graphics 
Cou rse Proposer Name(s) Prof. Jaya Sreevalsan Nair, 

Prof. T. K. Srikanth 
Course Instructor Namc(s) Prof. Jaya Sreevalsan Nair, 

Prof. T. K Srikanth 
Course Type (Select one) Select one from the following: 
"Special Topics" course proposals to be shared with • Core 
faculty membersfor any feedback; but Academic Senate • Elective (Level 2) appro,•al is not needed. All other course types need 
Academic Senate approval. • Preparatory-Mandatory 

• Preparatory-Optional 
• Special Topics 

Credits 4 
Grading Scheme • 4-point scale 

(A,A-,B+ ,B,B-,C+ ,C,D,F) 
• Satisfactory/Unsatisfactory (SI X) 

Area of Specialization (if applicable) (Choose at most two areas from the list) 
cs -Computer Science cs 
DS - Data Sciences 
NC&E-Networking & Communication and 
Embedded Systems 
SE - Software Engineering 
Semester Tenn: I 

Academic Year: 2015-16 
Pre-Requisites (where applicable, specify exact course names) 
Computer Graphics (CS606) 
Good understanding of linear algebra and geometry 
Good object oriented progranuning skills (C++ preferrable) 

Course Description 
This course aims at ramping up on the theory and practice of computer graphics from what 
was covered in CS606 (Computer Graphics). The emphasis will continue to be on 
applications programming. Advanced topics in the following modules will be covered: 

• Modeling 
• Rendering 
• Animation/Kinematics 
• Real-time/Interactive Performance 

The outcome of this course is to advance the knowledge and practice of graphics in students 
to requirements of a graduate level course. Hence while first half of the course can be 
broadly seen as building up the concepts required for the specific modules, the second half 
of the course ramps up students being able to read, understand and implement the state of 

Template verston Number 
1.6 
Template update date 
07Mar20!3 
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Integrated M.Tech. Course Proposal 
Course Name Introduction to Automata Theory & I Cornputabilitv 
Course Proposer Name(s) Shrisha Rao 
Course Instructor Name(s) Shrisha Rao ' I 
Course Type (Select one) Select one from the followino: 

Core 
v' Elective 

Special Topics Elective* 
* All course types except "Special Topics Elective" go 
through the process for Academic Senate aooroval 

Course Level (Select one) Select one from the following for elective courses: 
v' Level 1 Elective 

Level 2 Elective 
NIA . 

Course Category (Select one) Select one from the following: 

Basic Sciences 
Common Core CIT) 

v' Elective 
Enoineerino Science and Skills 
HSS/M 
IT in Domains 

. 
Miscellaneous 

J 
Credits (L:T:P) 

1 (Lecture : Tutorial : Practical) 
Grading Scheme Select one from the following: I 

v' 4-point scale 
(A,A-,B+,B,B-,C+,C,D,F) 
Satisfactory/Unsatisfactory (S I X 

I 
Semester Term: II 

1 Academic Year: 2015 and later 
Pre-Requisites (where applicable. snecifv exact course names) i: 

Knowledge of discrete mathematics (especially proofs, basic set theory, and elementary logic), and 
possibly one programming language as well. 

Tern late Version Number I 2 
Tern late u ate date 26 June 2013 
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Integrated M.Tech. Course Proposal Template 

Course Name Technical Communication 
Course Proposer Name(s) Prof. Chandrashekar R 
Course Instructor Name(s) Valsala Rajasankaran 
Course Type (Select one) Select one from the following: 

x Core 

I Elective 
Special Topics Elective* 

* All course types except "Special Topics Elective" go 
through the process/or Academic Senate approval 

Course Level (Select one) Select one from the following for elective courses: 
Level 1 Elective I Level 2 Elective 

x N/A 
Course Category (Select one) Select one from the following: 

Basic Sciences 
Common Core (IT) 
Elective 
Enaineerina Science and Skills 
HSS/M 
IT in Domains 

x Miscellaneous 

Credits (LJT:P) 
<Lecture: Tutorial: Practical) ' 
Grading Scheme Select one from the following: 

x 4-point scale 
(A,A-,B+,B,B-,C+,C,D.F) 
Satisfactory/Unsatisfactory (S I X 

Semester Tenn: II (Jan) 
Academic Year: 2014-15 

Pre-Requisites (where applicable, specify exact course names) 

NONE 

Course Description 

Tern late Version Number 
Tern late u ate date 

1.2 
26 June 2013 
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Course Name Network Science for the Web 
Course Proposer Namc(s) Srinath Srinivasa 
Course Instructor Name(s) Srinath Srinivasa 
Course Type (Select one) Select one from the following: 
All course f).pes except "Special Topics" go through the • Elective 
processfor Academic Senate aaoroval 
Credits 4 
Grading Scheme • IIIT-B default scale 

(A,A-,B+ B,B-,C+,C,D,F) 
Arca of Specialization (if applicable) (Choose at most two areas from the list) 
cs - Computer Science DS 
OS - Data Science 
ES - Embedded Systems 
ITS - IT & Society 
NC .... Networking and Communication 
SE - Software Engineering 
Semester Term: (Spring) 

Year: 2015 
Pre-Requisites (where applicable, specify exact course names) 
Essential background knowledge in Graph Theory, Algorithms and Database 
management. 

Course Description 
The Web is the largest participatory information network in the history of humankind. The 
web represents a global "socio-cognitive space" that actively augments and molds our 
cognitive abilities. An entire new discipline called "Web Science" has emerged in recent 
times in order to understand how the web is shaping the world. This course introduces the 
student to essential topics from Cognitive Psychology as well as Network Sciences to help 
equip them towards contributing to this growing field of Web Science. 
Course Content 
Mandate 1: Information and Cognition 
Cognitive models of the following phenomena: 

• Transactional analysis 
• Attention, distraction and their properties 
• Acquaintance, trust and entrenchment effects 
• Affinity, animosity and network stability (Cartwright-Harary Theorem) 

I • Group psychology, conformance and bystander effects I 

• Persuasion and advocacy 
• Brands, social identity and group affiliation 

Suggested Readings 
• Easley, D., Kleinberg, J. Networks, Crowds, and Markets: Reasoning About a Highly 

I Template Version Number I 1.4 I 
I Template update date I 01 Julv 2011 I 
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Course Name Introduction to nonlinear dynamical systems 
Course Proposer Name(s) B.Ashok 
Course Instructor Name(s) B.Ashok I 
Course Type (Select one) 
Af.l course types except "Special Topics" go through Elective 
the orocess for Academic Senate aooroval 
Credits 4 credits 
Grading Scheme A, A-, B+, B, C+, C, D, F 
Area of Specialization (if applicable) 
cs - Computer Science Basic Sciences I Mathematics 
DBIS - Database and Information Systems ES - Embedded Systems 
ITS - IT & Society 
NC - Networking and Communication 
SE - Software Engineering 
Semester Tenn: Spring (January - May), 2015 

Pre-Requisites (where applicable, specify exact course names) 

A knowledge of basic mathematics (linear algebra) is presupposed. I 
Course Description 

The course will introduce the language and basic tools of nonlinear dynamics through a 
I 

mixture of lectures, computer-lab work, assignments & self-reading. Everyday examples and 
applications showing nonlinear behaviour will be discussed. 
The subject has applications over diverse fields, ranging from the behaviour of various · 
physical, mechanical and biological systems, chemical reactions and fluid systems to climate 
systems, ecological systems & economics, etc. 
The aim of the course is to give the fundamental background necessary for students to apply 
the methods of dynamical systems to areas of their interest, and is open to all students (iMTech 
J MTech I MS I PhD). 
Course Content I - 
Structure of nonlinear ODEs, linear stability analysis. Zero & one dimensional attractors- limit 
cycles, higher-dimensional attractors. Poincare-Bendixson theorem. Null-cline method for the 
analysis of limit cycles, relaxation oscillations, slow and fast manifolds, introduction to local 
bifurcations: saddle-node, transcritical, pitchfork, Andronov-Hopf; bifurcation diagrams, 
integrable systems: KAM theorem, Poincare surface of section, Hamiltonian systems, 
Lyapunov functions & direct method for stability, dissipative systems: Lorenz equations, 
chaos, Lyapunov exponents, strange attractors; fractals & their dimensions, discrete dynamical 
systems: simple maps, cycles, cobweb diagrams, logistic map, period doubling, Feigenbaum 
constants, universality. 
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INTERNATIONAL INSTITUTE OF INFORMATION TECHNOLOGY, BANGALORE 

43rd Meeting 
of the 
Senate 

Agenda and Notes 

Date: December 10 , 2014 
Time: 2.00 p.m. 

Venue: IIITB Board Room 

26/C, Electronics City, Hosur Road, Bangalore 560 100 Phones: 080-28527627-635, 41407777 
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INTERNATIONAL INSTITUTE 
OF INFORMATION TECHNOLOGY BANGALORE 

26/C, Electronic:s City, Hosur Road, Bangalore 560 100 
Phones: 080-28527627·635,41407777; Fax:080-28527636 

Website :www.iiltb.ac.ln 

Date: 9th December, 2014 

- 

Sub: 43rd meeting of the Senate of International Institute of 
Information technology, Bangalore being held on December 10th, 
2014 at 2.00 pm 

Dear Sir/Madam, 

Please find herewith attached agenda papers and notes for the 43rd 

Meeting of the Senate of IIITB, being held on December 10th, 2014 In the Board 

Room of IIIT Bat 2.00 PM. 

Kindly make it convenient to attend the meeting. 

Thanking you, 

Yours sincerely, 

S Prakash) 
to the Senate 

2 
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42.9 Consideration and Approval of Course Approved 
Proposal of Professor V. Sridhar titled 
"Dynamics of Information Networks'' 
during the spring term for M.Tech 
Semester 11 as an Elective. 

42.10 Conversion of Registration from part - It will be considered 
time to full - time on Ph.D. Programme the moment PhD 
of Mr. D. Kumar (PH2013004) fellowship is awarded 

to the student. 
42.11 Announcement of Call-for-applications Approved 

for admissions to Ph. D. Programme in 
January 2015 

43.3 Consideration and recommendation of the Student(s) for award of PhD 
degree. 

SL No 1 
Roll No. PH2008901 
Student Name Sasirekha G V K 
Thesis Title "Bayesian Risk Management in Emergency 

Cognitive Radio Adhoc Networks., 
Supervisor Prof Jyotsna Bapat 
Degree PhD 
Date of the Defense October 17, 2014 

SL No 2 
Roll No. Subramanian N 
Student Name PH2006904 
Thesis Title "Threat aware intrusion Detection Approach for 

Dynamic Network Environments" 
Supervisor Prof. Shrisha Rao 
Degree PhD 
Date of the Defense November 19, 2014 

43.4. Consideration and Approval of Course Proposal 

43.4.1 Core course on 'Business Management for IT Engineers' submitted by Prof 
Amit Prakash and Prof V Sridhar, is intended to replace the existing 'Strategy and 

5 
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Marketing' core course offered to MTech students during Summer Term(Term Ill). The 
course proposal is placed at Annexure II of the Agenda. 

43.4.2 Course on 'Data Visualization' submitted by Prof Jaya Sreevalsan Nair to be 
offered to MTech 3rd Semister and iMtech 9th Semister during Academic Year 2015-16 
(Term I) as Elective Level 1. The course proposal is placed at Annexure Ill of the 
Agenda. 

43.4.3 Course on 'Computer Graphics' submitted by Prof Jaya Sreevalsan Nair and 
Prof T K Srikanth to MTech 2nd Semister and iMTech stn Semister during Academic Year 
2014-15 (Term II) as Elective Level 1. The course proposal is placed at Annexure IV of 
the Agenda 
I 

43.4.4. Course on 'Advanced Computer Graphics' submitted by Prof Jaya Sreevalsan 
Nair and Prof T K Srikanth to be offered to MTech 3rd Semister and iMTech 9th Semister 
during Academic Year 2015-16 (Term I) as Elective Level 2. The course proposal is 
placed at Annexure V of the Agenda. 

43.4.5. Course on 'Introduction to Automata Theory ft Comp\tability' submitted by 
Prof Shrisha Rao to be offered to iMTech during Academic Year 2015 and later (Term 
II) as Elective Level 1. The course proposal is placed at Annexure VI of the Agenda. 

43.4.6. Course on 'Technical Communication' submitted by Prof Chandrashekar R to 
be offered toi/ATech during the Academic year 2014-15 (Term II). The course proposal 
is placed at Annexure VII of the Agenda. 

43.4. 7. Course on 'Network Science for the Web' submitted by Prof Srinath Srinivasa 
to be offered during Academic year 2015 (Terrn.Spriag). The course proposal is 
placed at Annexure VIII of the Agenda. t 

43.4.8. Course Proposal on 'Introduction to nonlinear dynamical systems' submitted 
by Prof B. Ashok to be offered to to be offered during Academic year 2015 
(Term:Sp�ng). The course proposal is placed at Annexure IX of the Agenda. 

� 

. 43. 5 Items for reporting 

43.5.1 The following PhD student(s) has completed her Academic Milestone(s) as 
detailed below: 

Sl No 1 
Roll No. PH2011002 
Student Name Ms. Yogalakshmi J 
Supervisor Prof Ramanathan Chandrashekar 
Thesis title Clustering Mixed data types and Cluster Analysis 

correlated variables 

I 
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International Institute of Information Technology Bangalore 

44th Meeting 
of the Senate 

Minutes of the Meeting 

Date: February 11, 2015 
Time: 2:00pm 

Venue: IIITB Board Room 

26/C, Electronics City, Hosur Road Bangalore 560100 Phone: 080 41407777 
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Category-wise Course List 
This section contains the course list organized as per the course categories given 
earlier. Table 2 and Table 3 contain a summary of the overall distribution of courses 
across the various categories. 

Com�uter Science and Engineering 
Course Categories Number of Courses Total Percent 

Credits 
Basic Engineering Science 
I Skills 4 16 8% 
CSE Core 9 26 13% 
Elective 13 52 26% 
Engineering Core 7 18 9% 
HSS/M Core 2 8 4% 
HSS/ M Elective 2 8 4% 
Masters Project 2 40 20% 7.a..A Mathematics and Basic 
Sciences 10 28 14% 
Others 4 4 2% 
Grand Total 53 200 

Table 2: CSE Course Distribution 

Electronics and Communication Engineering 
Course Categories Number of Total Percent 

Courses Credits 
Basic Engineering Science I 
Skills 4 16 8% 
ECE Core 15 34 17% 
Elective 11 44 22% 
Engineertng Core 7 18 9% 
HSS/M Core 2 8 4% 
HSS/M Elective 2 8 4% 
Masters Project 2 40 20% 
Mathematics and Basic 
Sciences 10 28 14% 
Others 4 4 2% 
Grand Total 57 200 

Table 3: ECE Course Distribution 
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Table 5: Mathematics and Basic Sciences 

Comments 

Agenda 

I 
Table 4: Basic Engineering Sciences I Skills 

Course Name Credits L:T:P:C 
Chemistry 4 3:0:2:4 
Mathematics - 1 4 3:1:0:4 
Mathematics · 2 4 3:1:0:4 
Mathematics · 3 4 3:1:0:4 
Physics · 1 4 3:0:2:4 
Mathematics - 4 4 3:1:0:4 
Physics - 2 4 3:0:2:4 

Course Name Credits L:T:P:C 
Programming I 4 2:0:4:4 
Digital Design 4 3:1 :0:4 
Programming II 4 3:0:2:4 
Signals and Systems 4 3:1:0:4 

When compared to the existing iMTech (IT) curriculum, Digital Design course 
replacing the Basic Electronics course. The latter is redesigned as an exclusive cou 
for the ECE stream while the Digital Design course is for both CSE and ECE streams. 

Mathematics and Basic Sciences 
The list of courses under· the Mathematics and Basic Sciences category is listed 
Table 5 below. All these courses are Level 1 courses. 

Comments 

Basic Engineering Science and Skills 
The list of courses under the Basic Engineering Science and Skills is given in Table 
below. 

Among the course categories, all the categories except "CSE Core" and ''ECE Co 
are common to both CSE and ECE branches. The total count of courses is higher 
ECE (compared to CSE) because of the greater number of courses that have a 
component, which is counted as a separate course. 
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Comments 

The existing iMTech (IT) curriculum includes a course on Biosciences. The Bioscience 
course and Chemistry course used to be taught by external faculty under an 
arrangement for a period of 3 years (starting from 2012) with National College. With 
this arrangement coming to an end this year, Biosciences will no longer be offered as 
a choice. Instead, all students will do Chemistry course to be taught by IIITB faculty in 
IIITB campus itself. 

The syllabi for the four Mathematics courses has been reviewed and revamped 
keeping in mind the needs of the CSE, ECE and Physics courses. 

munitie<> _and Social Scienc€·"' I Management (HSS/@ 
The courses listed in Table 6 below are the core courses under the HSS/M category. 
All these courses are Level 1 courses. 

Course Name Credits L:T:P:C 
Economics 4 3:1:0:4 
History of Ideas 4 4:0:0:4 

Table 6: HSS/M 
Comments 

In iMTech (IT) curriculum, all the four HSS/M courses were listed under electives. In 
the new curriculum, this is being changed where two courses are core and two are 
electives. 

Other General Core Courses 
Table 7 below contains other courses that are more general in nature. All these 
courses are Level 1 courses. 

Course Name Credits L:T:P:C 

Physical Education 1 0 0:0:0:0 
English 2 2:0:0:2 
Physical Education 2 0 0:0:0:0 
Technical Communication 2 2:0:0:2 

Table 7: Other courses 
Comments 

... 23 
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In the iMTech (IT) curriculum, a course titled Introduction to Profession was 
introduced as a 2 credit course. The course was primarily driven by guest lectures by 
eminent people in the information technology area. In its current form of delivery, 
the course is hard to be justified as a 2-credit graded course. The committee is of tl)e 
view that the course is more relevant in the much wider "Information Technology" 
programme compared to more traditional CSE and ECE programmes. Hence the course 
is being discontinued in the CSE and ECE programmes. 

Engin_f'ering Core 
The courses under the Engineering Core category are mandatory for both CSE stream 
and ECE stream students. The list of courses is given in Table 8 below. All these 
courses are Level 1 courses. 

Engineering Core Course Credits L:T:P:C 
Name 
Data Structures and 6 3:1 :4:6 Algorithms 
Computer Networks 4 3:1:0:4 
Computer Architecture 4 3:0:2:4 
Operating Systems 4 3:0:2:4 

Table 8: Engineering Core 

Comments 

Compared to the existing curriculum, the course ''IT Infrastructure" is no longer a 
core course. The course titled "Digital Communication" is not a core course' for CSE 
stream. 

CSE Core 
· Table 9 below contains the list of courses that are mandatory for the CSE stream. All 
these courses are Level 1 courses. 

CSE Core Course Name Credits L:T:P:C I 
Discrete Mathematics 4 3:1:0:4 I 

Design and Analysis of Algorithms 4 3:1:0:4 
Formal Languages and Automata Theory 4 3:1 :0:4 
Software Engineering 4 3:0:2:3 
Computer Graphics 3 3:0:0:3 I 
Database Systems 4 3:0:2:4 I 
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I Programming Languages 

Comments 

Table 9: CSE Core 
3 3:0:0:3 

A new core course titled "Formal Languages and Automata Theory" is being 
introduced for the stream. 

FCF 
Table 10 below contains the list of core courses in ECE. All these courses are Level 1 
courses. 

ECE Core Course Name Credits L:T:P:C 
Basic Electronics 4 2:0:2:4 
Electronic Devices ft Circuit Theory* 4 3:0:2:4 
Principles of Communication Systems* 4 3:0:2:4 
Analog CMOS Design* 4 3:0:2:4 

I 

Microprocessors and Microcontrollers* 4 3:0:2:4 
Signal Processing 3 3:0:0:0 I 

Control Theory" 3 3:0:0:0 
Digital Communication 4 3:0:2:4 
EMT I Antenna Theory* 4 3:1:0:0 

Table 1 O: ECE Core Courses 

Comments 

Six new courses have been added to this branch. The new courses are marked with an 
asterisk. A majority of the courses have a lab component. 

Students are. required to select at least 60% of the electives from the branch they 
belong to. Electives can be either Level 2 or Level 3 courses. All Level 3 courses shall 
have at least of one of the existing Level 2 course as a pre-requisite. CSE branch 
students need to take a total of 13 electives (52 credits) and ECE branch students 
need to take a total of 11 electives (44 credits). CSE branch students must select a 
minimum of 8 of their electives from CSE branch while ECE students must do 7 
electives from the ECE branch. 

Comments 
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The percentage is pegged at 60% in order to encourage inter-disciplinary work across 
the branches. The remaining 40% of the electives could be from their own branch or 
from a different branch or even from outside the branch such as ITS, Mathematics or 
Basic Sciences. 

Specialization 
iMTech students can earn specialization in specified areas within the branch provided 
they do 5 electives in those areas. Specialization is optional for the students and is 
determined at the time of graduation based on the concentration of the electives 
chosen by the student during the programme. The students' specialization is recorded 
only in the transcript issued to the student. 

Based on the electives that are being offered currently, following are the 
specializations that are available to the students belonging to the ECE stream: 

• Microelectronics and VLSI 
• Networking and Communication 
• Signal and Data Processing (will work across ECE and CSE streams) 

Based on the electives that are being offered currently, following are the 
specializations that are available to the students belonging to the CSE stream: 

• Theoretical Computer Science 
• Data Science 
• Software Engineering 

Comments 

In order to help distinguish IIITB's programme with degrees offered in other 
institutions, the committee recommends giving the students an option to specialize in 
a few chosen areas within CSE and ECE. In the IIITB M.Tech. (IT) programme, a 
student is expected to take 5 electives in the area of specialization. A similar 
requirement is placed for the iMTech as well. 

Masters Project I Thesis 
Students have two options for meeting the Masters Project requirement: 

1. (Option A) One semester (20 credits) of project work in the industry during the 
9th semester followed by 6 month project work in the 10th semester (20 credits) 
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Course Sequencing for iMTech (CSE) 
Jhe course sequencing for the CSE branch is given in Table 11 below. 

Course Name Credits Course Category Level 
SEMESTER 1 18 

Chemistry 3 Mathematics and Basic Level 1 I Sciences 

Chemistry Lab 1 Mathematics and Basic Level 1 Sciences 

Mathematics - 1 4 Mathematics and Basic Level 1 I Sciences 

Programming I 4 Basic Engineering Science I Level 1 Skills 
Physical Education 1 0 Others Level 1 
English 2 Others Level 1 
Economics 4 HSS/M Core Level 1 
SEMESTER 2 22 .. Mathematics and Basic 

\ Mathematics • 2 4 Sciences Level 1 

Digital Design 4 Basic Engineering Science I Level 1 Skills 
Data Structures and Algorithms 4 Engineering Core Level 1 
Data Structures Lab 2 Engineering Core Level 1 

, Computer Networks 4 Engineering Core Level 1 
I History of Ideas 4 HSS/M Core Level 1 
'Physical Education 2 0 Others level 1 ·- 
SEMESTER 3 20 

Mathematics • 3 4 Mathematics and Basic Level 1 Sciences - 3 Computer Architecture Engineering Core Level 1 

Computer Architecture Lab 1 Engineering Core Level 1 

Programming II 4 Basic Engineering Science I Level 1 Skills - Mathematics and Basic 
--- 

Physics - 1 3 Level 1 Sciences 
� 

l Physics Lab - 1 1 Mathematics and Basic Level 1 Sciences 

�iscrete Mathematics 4 CSE Core Level 1 
18 

--- 
ER4 ---- 

! 
Mathematics and Basic 

thematics - 4 4 Level 1 
I Sciences 

- - 
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I 

- 
Course Name Credits Course Category Level - 

Signals and Systems 4 Basic Engineering Science I Level 1 Skills 

Physics - 2 3 Mathematics and Basic Level 1 Sciences 

Physics Lab - 2 1 Mathematics and Basic Level 1 Sciences 
Design and Analysis of Algorithms 4 CSE Core Level 1 
Technical Communication 2 Others Level 1 
SEMESTER 5 19 
Formal Languages and Automata 

I 4 CSE Core Level 1 Theory 
Software Engineering 3 CSE Core Level 1 I 
Software Engineering Lab 1 CSE Core Level 1 
Operating Systems 3 Engineering Core Level 1 
Operating Systems Lab 1 Engineering Core Level 1 
Computer Graphics 3 CSE Core Level 1 I 
Database Systems 3 CSE Core Level 1 I 
Database Lab 1 CSE Core Level 1 I 
SEMESTER 6 23 I 
Programming Languages 3 CSE Core Level 1 I 
Elective - 1 4 Elective Level 1 I 
Elective - 2 4 Elective Level2 I 
Elective - 3 4 Elective Level 2 I 
Elective - 4 4 Elective Level 2 I 
HSS/M Elective - 1 4· HSS/M Elective Level 2 I 
SEMESTER 7 20 . 
HSS/ M Elective - 2 4 HSS IM Elective Level 2 I 

Level 3 

Elective - 5 4 Elective Level 2 I 
Level 3 

Elective - 6 4 Elective Level 2 I 
Level 3 

Elective - 7 4 Elective Level 2 I 
I Level 3 

Elective - 8 4 Elective Level 2 I 
Level 3 . 

SEMESTER 8 20 
.. 

Elective - 9 4 Elective Level 2 I 
Level 3 

Elective - 10 4 Elective Level 2 I 
29 
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Course Name Credits Course Category • Level 
I Level: 

Elective - 11 I 4 Elective Level 2 
Level: 

Elective - 12 4 Elective Level 2 
Level· 

Elective - 13 4 Elective Level 2 
Level 

SEMESTER 9 20 

M.Tech. Project I Thesis 20 Masters Project Master 
Projec 

SEMESTER 10 20 

M.Tech. Project I Thesis 20 Masters Project Maste 
Projec 

Table 11: Course Sequencmg for 1MTech (CSE) 
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Course Sequencing for iMTech (ECE) 
The course sequencing for the ECE branch is given in Table 12 below: 

I Course Name Credits Course Category Level I 
Semester 1 18 I 

Mathematics and Basic . 
Chemistry 3 Sciences Level 1 

Chemistry Lab 1 Mathematics and Basic Level 1 Sciences 

Mathematics - 1 4 Mathematics and Basic Level 1 Sciences I 
Progr.amming I 4 Basic Engineering Science I Level 1 I Skills 
Physical Education 1 0 Miscellaneous Level 1 I 
English 2 Miscellaneous Level 1 I 
Economics 4 HSS/M Core Level 1 I 
Semester 2 22 I 
Mathematics - 2 4 Mathematics and Basic Level 1 \ Sciences 

Digital Design 4 Basic Engineering Science I Level 1 

' 
Skills 

Data Structures and Algorithms 4 Engineering Core Level 1 I 
Data Structures Lab 2 Engineering Core Level 1 1 
Computer Networks 4 Engineering Core Level 1 I 
History of Ideas 4 HSS/M Core Level 1 
Physical Education 2 0 Miscellaneous Level 1 
Semester 3 20 
Mathematics - 3 4 Mathematics and Basic Level 1 Sciences 
Computer Architecture 3 Engineering Core Level 1 
Computer Architecture Lab 1 Engineering Core Level 1 

Programming II 4 Basic Engineering Science I Level 1 Skills - 
Physics - 1 3 Mathematics and Basic Level 1 Sciences 

Physics Lab - 1 1 Mathematics and Basic Level 1 Sciences 
Basic Electronics 2 ECE Core Level 1 
Electronics Lab 2 ECE Core Level 1 
Semester 4 18 
Mathematics - 4 4 Mathematics and Basic Level 1 
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Course Name Credits Course Category Level I 
Sciences I . Basic Engineering Science I Signals and Systems 4 Skills Level 1 

Physics • 2 3 Mathematics and Basic Level 1 Sciences 

Physics Lab · 2 1 Mathematics and Basic Level 1 Sciences 
Electronic Devices &. Circuit Theory 3 ECE Core Level 1 
Electronic Devices 6: Circuit Theory 1 Level 1 Lab ECE Core 
Technical Communication 2 Miscellaneous Level 1 
Semester 5 19 
Principles of Communication 3 ECE Core Level 1 Systems 
Principles of Communication 1 ECE Core Level 1 Systems Lab 
Analog CMOS Design 3 ECE Core Level 1 
Analog CMOS Design Lab 1 ECE Core Level 1 
Microprocessors and 3 ECE Core Level 1 Microcontrollers 
Microprocessors and 1 ECE Core Level 1 Microcontrollers Lab 
Operating Systems 3 Engineering Core Level 1 
Operating Systems Lab 1 Engineering Core Level 1 
Signal Processing 3 ECE Core Level 1 
Semester 6 23 
Control Theory 3 ECE Core Level 1 
Digital Communication 3 ECE Core Level 1 
Digital Communication Lab 1 ECE Core Level 2 
Elective 1 4 Elective Level 2 
Elective 2 4 Elective Level 2 
Elective 3 4 Elective Level 2 
HSS/ M Elective · 1 4 HSS/M Elective Level 2 
Semester 7 19 

HSS/M Elective· 2 4 HSS/ M Elective Level 2 I 
Level 3 

EMT I Antenna Theory 4 ECE Core Level 1 

Elective · 4 4 Elective Level 2 I 
Level 3 

Elective - 5 4 Elective Level 2 I --- 
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Course Name Credits Course Category Level' 
Level 3 

Elective · 6 4 Elective Level 2 f 
Level 3 

Semester 8 20 
Elective· 7 4 Elective Level 2 I 

Level 3 
Elective · 8 4 Elective Level 2 I 

Level 3 

Elective · 9 4 Elective Level 2 I 
Level 3 , 

Elective · 10 4 Elective Level 2 I 
Level 3 

Elective · 11 4 Elective Level 2 I 
Level 3 

Semester 9 20 
M.Tech. Project I Thesis 20 Masters Project Masters 

Project 
Semester 10 20 

M.Tech. Project I Thesis 20 Masters Project Masters 
Project 

Table 12: Course Sequencing for iMTech (ECE) 
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Agenda 

Integrated M.Tech. Course Proposal Template 

Course Name Analog CMOS VLSI Design I 
Course Branch Select one from the following: I ECE -- - 

Course Proposer Name(s) Suhajit Sen 
Course Instructor Name(s) Subajit Sen 
Course Type (Select one) Select one from the following: 

I 
I Core (ECE) 

I 
* All course types except "Special Topics 
Elective" go through the process for 
Academic Senate approval 

Course Level (Select one) Select one from the fallowing for elective 
courses: 

N/A - 
Course Category (Select one) Select one from the following: 

Basic Sciences 
Branch Core (CSE I ECE) 
Elective 
Engineering Science and Ski.tls . HSS/M 
Miscellaneous 

Credits (L:T: P) 
(Lecture : Tutorial : Practical) Hours Component 

3 hr Lecture (1hr = 1 credit) 
Tutorial (1 hr ::; 1 credit) 

2 hr Practical (2hrs ::; 1 credit) 
4 Total Credits 

• 
---- 

Grading Scheme Select one from the following: 
- 

-t-point scale 
(A,A- ,B+, B,B· ,C+ ,C,D,F) 
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Integrated M.Tech. Course Proposal Template 

Course Name Basic Electronics 
Course Branch Select one from the following: 

ECE 

Course Proposer Name(s) Madhav Rao and Subhajit Sen 
Course Instructor Name(s) Madhav Rao, Subhajit Sen, Subir Roy 
Course Type (Select one) Select one from the following: 

I 

x I Core (ECE) 

I 
* All course types except "Special Topics 
ElecUve" go through the process for 
academic Senate approval 

Course Level (Select one) Select one from the following for elective 
courses: 

Level 1 Elective 
Level 2 Elective 
NIA 

Course Category (Select one) Select one from the following: 

Basic Sciences 
x Branch Core (CSE I ECE) 

Elective 
Engineering Science and Skills 
HSS/M 
Miscellaneous 

Credits (L:T: P) 
(Lecture � Tutorial : Practical) Hours Component 

2 hr Lecture (1 hr= 1 credit) 
Tutorial (1 hr = 1 credit) 
Practical (2hrs = 1 credit) 

2 Total Credits 

Grading Scheme Select one from the following: 

4-point scale 
(A,A-, B+, B, B- ,C+ ,C,D, F) 
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Integrated M.Tech. Course Proposal Template 

., 
• 
' • 
t 

Course Name Electronics laboratory 
Course Branch Select one from the following: 

ECE I I 

Course Proposer Name(s) Madhav Rao and Subhajit Sen 
Course Instructor Name(s) Madhav Rao, Subhajit Sen, Subir Roy 
Course Type (Select one) Select one from the following: 

I I Core (ECE) 

I 
* All course types except "Special Topics 
Elective" go through the process for 
Academic Senate approval 

Course Level (Select one) Select one from the following for elective 
courses: 

Level 1 Elective 
Level 2 Elective 
N/A 

Course Category (Select one) Select one from the following: 

Basic Sciences 
Branch Core (CSE I ECE) 
Elective 

, Engineering Science and Skills 
HSS/M 
Miscellaneous 

Credits (L:T:P) 
(Lecture : Tutorial : Practical) Hours Component 

Lecture (Ihr » 1 credit) 
Tutorial ( 1 hr = 1 credit) 

4 hrs Practical (2hrs = 1 credit) 
2 Total Credits 

Grading Scheme Select one from the following: 

4-point scale I (A,A-,B+,B,B- ,C+,C,D,F) 
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Integrated M.Tech. Course Proposal Template 

Course Name Engineering Electromagnetics 
Course Branch Select one from the following: 

x ECE 
CSE 

Course Proposer Name(s) 
Course Instructor Name(s) 
Course Type (Select one) Select one from the following: 

x Core 
Elective 
Special Topics Elective* 

.. All course types except "Special Topics 
Elective" go through the process for 
Academic Senate approval 

Course Level (Select one) Select one from the following for elective 
courses: 

Level 1 Elective 
Level 2 Elective 
N/A 

Course Category (Select one) Select one from the following: 

:S, Basic Sciences 
x Branch Core (CSE I ECE) 

Elective 
Engineering Science and Skills 
HSS/M 
Miscellaneous 

Credits (L:T:P) 
(Lecture : Tutorial : Practical) Hours Component 

3 Lecture (1 hr = 1 credit) 
Tutorial (1 hr = 1 credit) 
Practical (2hrs = 1 credit) 

3 Total Credits 

Grading Scheme Select one from the following: 

x 4-point scale 
(A,A-,B+,B,B- ,C+,C,D,F) 
Satisfactory/Unsatisfactory (S I X) 
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Integrated M. Tech. Course Proposal Template 

Course Name Electronic devices and circuit theory 
Course Branch Select one from the following: 

ECE 

Course Proposer Name(s) Madhav Rao and Subhajit Sen 
Course Instructor Name(s) Madhav Rao, Subhajit Sen, Subir Roy I 
Course Type (Select one) Select one from the following: I 

Ix I Core (ECE) 

I 
* A{{ course types except "Special Topics 
Elective" go through the process for 
Academic Senate approval 

Course Level (Select one) Select one from the following for elective 
courses: 

Level 1 Elective 
Level 2 Elective 
N/A 

Course Category (Select one) Select one from the following: 

Basic Sciences 
x Branch Core (CSE I ECE) 

Elective 
Engineering Science and Skills 
HSS/M 
Miscellaneous 

Credits (L:T:P) 
(Lecture : Tutorial : Practical) Hours Component 

3 hr Lecture (1hr = 1 credit). 
Tutorial (1 hr = 1 credit) 

2 hr Practical (2hrs = 1 credit) 
4 Total Credits 

Grading Scheme Select one from the following: 

4-point scale 
(A,A- ,B+,B,B- ,C+ ,C, D,F) 
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Integrated M. Tech. Course Proposal Template 

Course Name Control Theory 
Course Branch Select one from the following: 

x ECE 
CSE 

Course Proposer Name(s) 
Course Instructor Name(s) 
Course Type (Select one) Select one from the following: 

x Core 
Elective 
Special Topics Elective* 

* All course types except "Special Topics 
Electjve" go through the process for 
Academic Senate approval 

Course Level (Select one) Select one from the following for elective 
courses: 

Level 1 Elective 
Level 2 Elective 
N/A 

Course Category (Select one) Select one from the following: 

Basic Sciences 
x Branch Core (CSE I ECE) 

Elective 
Engineering Science and Skills · 
HSS/M 
Miscellaneous 

Credits (L:T:P) 
(Lecture : Tutorial : Practical) Hours Component 

3 Lecture (1 hr= 1 credit) 
Tutorial (1 hr= 1 credit) 

2 Practical (2hrs = 1 credit) 
4 Total Credits 

Grading Scheme Select one from the following: 

x 4-point scale 
(A,A-, B+,B,B-,C+,C,D,F) 
Satisfactory I Unsatisfactory (S I X) 

v 
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Integrated M. Tech. Course Proposal Template 

Course Name Principles of Communication Systems 
Course Branch Select one from the following: 

x ECE 
CSE 

Course Proposer Name(s) 
Course Instructor Name(s) 
Course Type (Select one) Select one from the following: 

' x Core 
Elective 
Special Topics Elective"' 

"All course types except "Special Topics 
Elective" go through the process for 
Academic Senate approval 

Course Level (Select one) Select one from the following for elective 
courses: 

Level 1 Elective 
Level 2 Elective 
N/A 

Course Category (Select one) Select one from the following: 

Basic Sciences 
x Branch Core (CSE I ECE) 

Elective 
Engineering Science and Skills 

' HSS/M 
Miscellaneous 

Credits (L:T: P) 
(Lecture : Tutorial : Practical) Hours Component 

3 Lecture (1 hr = 1 credit) 
Tutorial (1 hr = 1 credit) 

2 Practical (2hrs = 1 credit) 
4 Total Credits 

Grading Scheme Select one from the following: 

x 4-point scale I 
(A,A- ,B+, B, B- ,C+ ,C,D, F) I 

Satisfactory/Unsatisfactory (S I X) I 
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Agenda 

PROPOSED C'OlTTISE DESCHIPTIO�S OF THE ::\IATHEi\IATICS C'OrHSES 

:'\ Inr lu-mnr ic::- I: Proofs .uul Basic- <.'aku lu-, 

To pie I I n11r-. 
Sl'ls. ('anlinalitv ,.fa :-..t. \ 111111 x-rs. Pri1wipJ,·,.. "r l11r,·r,·111·": I .1 
:\" .. �at ion. Disjuuct ion. Implivat ion, Equivnlenr«, Trut h l ahl,•s :m, l t a1111 ,!11).!,i,·:- 
l'r .... r,.. and :\la1lwmnti,·al \ \"rit im:, :\ 
• TIH"<(' lupin, iLT(' i11tr.,.h1n•cl '" 1t-:1d1 tlw ,-,tud,·111:- t lu- darit�· .. r th11ngli1. 
Ht·r1l 11111111,l'l'!'<, S"qm•rn·es. S,·ri, "· Limit. Co111 inuitv, Dit1,•r1·1tt ialiilit >. I !l 
:\l,•:m vnluo 1 hl'11r,•111s an.l r1pplit·at ion-. Lill, -ar . \ ppr .. xinia t j,,11 
l 111\\·,·r ,-.,·ri,•,-.. Tayl11rs t 11, orr-m [CJ!!<' \·ariah]l• ), .\ ppr, ,xi111a1 ion l ,_1· p, ,l.n1• uuiul-. ,; 
Critical poinr-s, C'ouvexiry 
Hi.-m:nm inn !.!_ral. Iunrhoucnt al th,�,rl'llls uf iun-erul rnlni.111,. luiprop.-r int .. �ral,. - I 

Curve- t raciuu. t.:raph:- of polar r-quurio us 
Span· ro-ordinnt os. line- awl plunr--, Polar t·,11,rdinnt•""· Cvlind-r-. !I 
Qu.ulri« ,-,11rfm·1·s, volunu-. arPa. lt·11�1li. ( '11111 innit v, Diff,·r,·111 bl ,ilily 
1Jf ..:,.•ctnr Iuuct ions. an· l�·uµ,t l1 F1t1wl iu11,-, 11f tw11 11r mor« ,·ari,thl, "· 
part ia] ,lcrivalin-,.,. �tat1·m,·n1 .. r Tayl1)J"S 1 ll1'11n•1u ,-rit<·ria for 
111axima/minim:1/s:1ddl" pl .iut "· 
Do11lil,•. tripl.- ini<'�ral!- .. lal'olii.m:-;. :l 
Tc,tnl I'.! 

• C'alntln:... ,rn.J Analyt ic G,·1111w1ry, 1,.\. Th .. 111,1:- mid Fi111w_\· [ltlt ,·diri .. u , P,·ar",11 ]�rh1, ai i .. 11 Iu.liu. 

• l111rod11t'linu t o L,,d,·. h:-,· Patrick Supp,·,-,. Un,·,·r ,di1i,,11. l!l!l!I. (F<>r ,•l,·111,·n1ary lo�i,· p,,rti,,111 

• Calculns. Vol. I: One-Vuriuhlo C:-i.knhi-... with an Iut rorluct i.u, (q Linear .\l:!;,:l,r:1. l,y [11111 .\.Ju,,1,,] 

• f'aknlns. \ '111. 1: \lnh i- \ ·arial ,]p Calc-11111" ;1llt l Linear . \]�<'lira wit h s\ ppli,·at i1111, 

'" Diffr-n-nt inl Eqnat·i,,11,, ruul Prol-nhilitv. 1,_v T .. 111 .\p.,,-u,1 

.\ddit i, .nal rd,·n·w·1-s: 

• \lat lu-mut ical Anuly-si». h_1.· T11m \l. ,\po,-.1111. . \cldi,-..011- \\-..,.,J,.·_1.·. Eli l. 

• Tlu-orv l,f C11111pntatio11. h.\· Hurrv Lewi- nu.l ('liri,-.111:- IT. l':1p,ldin1itri1111. 
Prout ice-Hull. :211,I ••llili1111. l !l!JT. (For [,.µ,ic). 

• Br"al aml C'omplPx ,\11al_\·si,-. h:, \\'ah.-r B11di11. \lt-Grnw - Ifill. 20(Hi. 
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Agenda 

i\f;tf lu-nrnt in, II: Lirn-ar AlgPhra and Int n,dnd ion to Ba"'k ODE 

\\",. a11· .. f tla• opiuicllJ tl1al l.im-nr .\l!.!l'l)r:t b OlJt' ,,r till· IJl!l:-1 ha:-ic and Iunduun-nt al ('OIUl�I'!'-, 
i:1 \l.at!:,·w;1rk-. - it Jll"n\·i,i,·.-, th, 1J1•,·,._,!'->.\lY lall�lla,!!P ,nul f,,rrn:- HU n�:--,•llli,d toolkit !�11· all 
!,ra1,.-lw:-. 11f Sd,·111·,· .tli.t T,·,·lrnol,.,�Y a::-. w,·11 ,L._ E,·,,11umic:- de. whih- l�·achiu:..:. t ln- Ordinarv 
l 1ilr, n-ru i»l E,p1ali111t" C"lllff.,c· \\"I' n·aliz,·d 1),:11 We• l]t•t•cl,·d ii aud tl11L-.; w« lia\"P w,,n,,l th,· l.iu,·:11 
.\h_..,.],:., c1111r�,· to tit,• :-l·1·p11,l :-1·111,:.,t,·r :doug, wit h -.rcTt11• ODE awl PUE. 

T, q,i<" I!unr,- 
\lat I jq·,. \l.1t rix { JJ ••·rati, ,11-. l,\dcliti,,11. Sn,l:ir Xlult iplk:it ion. � 
\l1tltit•lk�1tion, Tra11 .... p11!'-,t'. :\,lj,1h1t J arnl t lu-ir propi-rt it>!'>: S1wdal 
I\ p, .,. uf rnnt rin '!', ( 11\lll. I,l,·11t ii y. Diaguiml. Tri.uumlnr. S�·un11drk. 
�l;t•\�-�\'llllJlt'I ri.-. 11, ruut iau. Sk, •\\·-1 Ic-rmit in. Ut I li, 1�, ninl l'11itary. �urrnal). 
:-;.,hi i, -n ol' I Ji,. ma' rix t•qnal i1111 .\x:::: l.. B uw-rc-dn. ·,•,I Edu•ll>H f< mu. 
I ),,i.•n1ii11anh n11.l t hc-ir JH••J1<•rtk·.; t wir hout !)J'•.H >f ! . 

\', ,·t,,r Sp:w«· Snl,:--paei·-... l.iru-ar I >,·p1·11d,•11(·«· I II d, 'Pl 'l!< !Pt f('{ -. fl;. . .;i:,; !-st all< lard 1� 
lt1.-.i� •• , di 111• ·11.-..i, >l 1 ( 'cu ,nliualt·,-; wi I lt l"P�] ll '("( !,, :1 lia:--i:--. < ·, ,uq ,l,•n11'1Jt:tn· 
Snlc,prn '""· S1 and:inl iruu-r pri uhict. � .. t in. ( ;r:1111-Sd1111ii h ( rrt ltt t!.?_.! 11111 Ji,..af i, >II 

l)tC l[�(a�-.a""'-• C1·t 1( -ralis.u ion l<J t lu- ,·l·,·tnr :-pan· Lim-nr 'Irau-fonnut i, iu form 
t iuor ivut iou X-AX:. fllHI).!.•' uf ;\ 11,1:--l:-- i1l1•11llf11•:-, tho· lhwat" l n,11:-fon1ml i, •H . 
H :w:..?.• · �pa,·(· 1111.J !Lmk. :'\1111 Spa,·,· awl Xulluv, :\latrix H 1•])]'1 -, •Ht at i1111 of a 
Ii l l<'a r 1 ra 11;-;fon u II l i, •11. St mr-t un- ,,t t h« r-olulinrn-. of t lu- ui.ct rix ( ., 111:ct i .. 11 

.h _ 1,_ 1.i11, •ar ( lp,·rat11r,-; .,11,l Owit re ·prt ·:--1 ·111 al ion h�· 111a1 ri,·,•-.. Silllilnr 
\hi r:1 ,..., :alt.! li ru-nr 11per.1tnr, I li\'.-J't il 'J f. [irn-nr ,,p,·rat, ,r,. IH\"t•I'St• 
I 1f :1 H• ,1,-,i u !.: 11 ln r 111:it rix. ( 'rat111•r.., llll'l h, nl '" :--ul \'I· t Ill' uuu rix ('l piat i, rn 
.\:-: I, Ei:..!1•1l\'i1)W.,.. aud ,·i:.! . .''ll\'<'C'lnr:-. of n lin--ur t •J•1·ra1, •r. ( 'hat a(·r ori ... t ic 
J-:qll:,1 j, m , Bt111 nd.� , 11, 1·k•·ll\'•d111-. I )iat.;1J1J:,Ji,,ahi\i1 \' of a Ii w •a r , lJl• ·rn 1 ( •L 
C 'ii ill •ll ica 1 ,� >rtll'•, St all•Jlwllt uf th1· h:, ·llv-J I alll ilt 011 Tl11·on•111 
:-;1.,11d::rc 1 '1111,·r pn11lw·t. :\, ,nn. Cratl 1-S, lirn1, lt Ort l,, ·�»1rali.�:,t 1, ,11 l)rln'4•-...;. lll 
S, I!� :\dj,,iut. _\'.pnual awl I' 11i t array upt •r,ll 1.1r:-. P111p1·rth• ... uf 1•ii:,,.•uval111" 
:,n,I ,·ii.:,-11,·,·,·t, ,r,., Sp, ·ct r:d l h,� ,n·111 Sl·lf-.\1 lj, ,in! awl :-!, ,n11al. Qna,lrat ie 
!to11a XT .\X. l\,"ilin• awl S•.•111i-l\1--ilhL• Ddi11H1• :\latrin�. 
Jut n 11\ilt"t i, ,n arnl \ !, ,ti ,·at iou tu 1 >ifl�·n·utial ] :q11·i1111H-. Fir:-t ()nl..i· ODE 7 
( ;,"111,•tric-al i11ll·rprt'I at iu11 of ,.,.,1111 i, m. E111wt i11t1" rc·dndhl1• to �·parahl<' fPrtll. 
J·:�::11·1 I :q11al i, '""· i11t 1·grat in.� fad, ,r. I. ill<'Hl" Eqnnt i, HI:-, ( .lr1 Ii,•..!• ,11al 
f raJt'4"1 uril':-, l 'ic: 11, l" Th,•, ,n·111 fo1· I\"P \ ,d1 honl J 11'( ){ ,f J :i II! i Pi1·anl,.; 
if Pl':t I )C •11 111• ·111, "1. Enl,·r,, \lr>I hn,l. l rnpr, ,,.,., l Enl, ·r" \l,·th,11L 
I 111 r, "!· 1c1 i,. ,11 l u PllE. l,; ... i1· l'CtlJCt•pt:-.. '.\ I axw, •II:-. •·q11,1t in11 a11,I Ii,·. ,l , qnati .. 11 :t 
Tlii- i· I II l'C)\'( ·l' t It,• ,·�;,,•11ti:tl JH'•·-r,·qni--ir , ..... !or ;1 t Jiinl :-.,•HJ• ·:.I H' l '11,·,-.jc,.: ('t lll)",,•. 

·1� ,r ., t - 111 

HI ·n >II, ll ll'll I J, .\ \ ,1 iok-.: 

• Hd<•\:lllt pn1ti1111:< lrn111 tlw ]1111,k:-. ,nittPll l,y Artiu. Gallia11. lh-r�tc·iu. 

• I.ii,, "r Alg_,·l,ra awl it ..... \pplil':tl i••ll .... 1,\. (;i)J,..rt Str,mJ:.. ;\,,] .. 011 l·:11�iw-,·ri11!!;. :.!ll!J,. 
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T .. pi•· l l-ur- 
Sm fan•!-, int 1·�ral:-.. \',·ltor < ',dl'11l11, ( :n·•·H. t ::,n,:.;:-- s•.,J:,·:; Th,'< ,n·m"'. ., 
S,·,·011.J ! >nl,·r l.i1w1� dill',·rt·nti.tl <'<!ll:11 iuus. l11111h111,·111 al "Y�l<·111 , ·f ...,,lut it •ni- 1:! 
am! !.!_1•11,•ral .,c,]nri,111 of lu11J111!!<'lll'c111, r-quat iou , 11,p ol k1111wu ,11h1t i .. u In fiurl 
1111, •I li,·r Exbtc•ltc'P alld m1iq11<·11c•,, uf' ... olut ion .. f l Vl ' \ Vrun-kum a11tl :.,,·11,·ral 
,.,1111 i, •II uf II< 1t1!t, •Irn,� .. ll<'lll;-, < ·qll:tl inll:-,, Eul,•r-t 'a11..J1\· E,111ati, •IL 1•Xll'11:-.i,,11.., ,,r 
t I ... n-,..11!1 ,- lo lii!:,lu·r 11rcl,·r liu.-ur ,·,ptali,,11 .... 
l'mn•r "••riP,- \1,,,1i ... 1 - a11p]irat i< ,11 t" L,·J.!.<•11d11· Eqn:,t ions, l.,·J!.··ndn· !l 
l1oly11,,111i:d,.;. Fr11IH·11i1L, \l..tlind. B, ..,,,,·! r·q1mt io1L ..... 1'1,,p,•rttc·, "' B,·�-,·l 
Iunrt i .. us, Stnnn f'n111pari.�1111 Tl1•�lt<'tn. St 11ru1 I .i, ,1\\'ll•· m·p ( ht h, ·�· ,wd 
1'11ur1 iou,.,, FunriPI' S, ·ri, •< a11d l11t,·:!_rab. 
B.1,-ir I II l r111 I, ICI i11t1 '" l.apLw" al ,I F, ,1u·h·r Tn111,fnn11, I wit It le·,, ,tr,-:-,- on I h, -t ,r1'1 ii-al a.,p,·,·1 c • fi 
l11tro«h1,·1i11u lo AIHral'I AIJ!,d•ra: Cr011p,;. Hi11g.:"'. x !, «htk-s. ld,·:il Fi,·ld� l (I 
nnd • :wmph·s .. r finite- ffohl" 
Tntal I� 

• Dilf .. rvutinl Eq11at io11" wit Ii Appli!f,t iou" nn, I 1Ji,..111rka! :.'\ut•·.,, b.,· C,- .. q.?;«· F. Sin11111,11�. �Id ;r,,w-lfill 
Sd, nee. E11�i111�·1i1J!!f :\hltlle111alk:-. 2rnl l�iit i, ,11. l !l!II 

• .\u El,·uwul an· (' .. 11r,-,. ill Pan ml l.litr,·r,·111 ial l :, Jtl:ll i, ,11:-- I ,1· . \uwr,111 . .t Ii .\ lph., �d,·iw,• '11• I. l.t d. l 'l'l'i. · 

• .\ck;iw· .. ,l Th,·, -rv .,f Stat i.�, h-.�. l)\· K,·ndall .iu-] Si uuri ... II ,·, ,btrw�. 
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Agenda 

l\latlw111atin, IV: (2+2 <'l"C'1lit�) 

Tu;,:(" I lours 
�I. il,t"ltlali1·:- J\"H: Stalbti<:- awl Pn ,ha l ,11 i 1 �· 
I .\,[.,:111•d l11111J ('hap. :!:! ,111, l :2:i I, r"y ... ziu- I 'arr (.; t: 
I>. 1.1 r,·p11-.,·11tari,111. an•r:i�,. pr11l1al,lli1y jll'l'ltlllt at i, ,11._ aw I ,·, ,llJI ,in:1t i, i11-. 11 
r.111,\11!11 ,·ari;il,l,·,. pn 1hal>iJi .. 1 II' ,li:-t riluu ion ... Ill( ·1111 :111,l \":1ri:i1n·1· 
I ,i1111111i.,I. I\ ,i.-.N•ll. l1q1•·1"'.!•'<>t111·t rk-. .'.\ortual , li-t ril 1111 i1111:- di-.t ri I 1111 in11:-- of 
:-1·\·,·r:11 ra11,lu111 , .... rial,h �- 
\I 11 l11·111at i, .,I St al bl ks: raud11111 :-.:1111pHng. 1·,11diol,·111 P intr-rvul-, li',fi It;.!. 7 - ..., 
I Ir h \"j I( If Irv» •,..;, 1li·d:-io11:-. !!• 11,l11t-, 111' lit. ., 

2 \� 11•-,( 

1,•,t. lin-ur n•::_n�-,i1111. 
T,,1ai :?I-:!:! 
\l:1rl1, mati,·" I\".\: l'o111pl,·�: .\11:,h-.i, 
( ·, •lilj ,l, •\: \111ul11·r�. l!,<'<>lll!'ll'il' n·prt•:-t•Jlt:\! i,,11. P""'''"' awl l'lHl[I', .. f ,·ompkx -, 

u-ur.i , r- : '· buwr i .. 11 ..... r H I• -mph-x \':1riaLI, • A 11 ·, Iv t k fm w I iut., 
I · .• 1w!:,·-Hi<·a1111111 ,-,plat i11t1·< ,·!1 nu-n: nr:, f1111r·ti1,11:-. 
( ',1111,,111� awl ,•1111t,111r i11tt·trat:1111. ( 'a11d1v,... tl11,,r,•111. < 'a1wli:v i111,•,:_1.t! I:? 
r. ,1 :lfl11: •. l'n\\"\ •t �,·ri,·,. n-nu l ,y t ,·rw • lilfr·rr·lll ial i1111. Ta�·l11r ..... ru--. 
l..1:�r,·111 !st ·1i, .,.... Z< ·n ,,.... Si11;..:11larit i,·.-.. p11J..,. , ,-.,·ntial ,-.i11�11l.1rit i,·,. 
1(,-..i,hw tlwun•JJt. E,·aln:iti1111 t.•f H·al i11h·�ral:- nud i111pr"pt•r iut•'�tab. 

1;,1al :..>i I 

• \Tathr•111atic:-- ]\':\: 
.\,lva1w,,l E11�illl"<·rinµ; '.\ln1l11·1w1tk.!-,, 1,, Erwin 1':r,•y:-zt� :'\f Ii ,.,liti1111. \\"ih·y. 
l'n1111•r ,, ... l, u111,,-. 1 '.\PTEl. 11 .. 1,-:-- nr .. a\·nilal,11•1 

• \latl11'111atk:-- IVB: 
.\,h·,llln·.J E11:.1.im-.·ri?1!! '.\lail1l'llllltic,..., 1,v Frwir: Kr,·,·:-zi:!;. �tli ,·ditio11. \\"ilr.•y 
l'r11p,·r \\'<'l, 11 .. 1, -.� 

.\, l, lit i, ,11al t ..i: ·n·1 w,-:-: 

• '.\lat ltPmat ic,... IV�\: 
( • .. 111pl,·i-: Au.ilvsis. l,�· :\hlli,r,... '.\kGrnw llill. l!t,!I. 
I · .. lllpl,·:-. \·1,rial,h.,., :illil a\ppJiq•iow, liy .lnm,,,... Brown :111<1 lt m-l Churchill. :\kC :raw llill. :!llll,, 

• '.\Iatlll'tu.itk:-- IVf]: 
h1tr111li11·111111 t" �lnt '1,·111:it iru] :-.1 al i;..1 ii·:-.. l,� llucJ.'. am[ ( 'r.ti�. :lrd t>(lil i1111. �Im·111ill:m. 1\1,1. 
Tiit' .\, h·.rnn·d Tl1111r�· uf St al bt k:-. 11y K1•111lt•II al!l l St 11:1rl. v, 1lm11<· :t <.:rilfi11. I !17ti. 
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Agenda 

Physics Il�eon1 I (8-.S..107) 
Classicul Ph)'sics 

(3rd semester) 
Cun·icnlmu Details 

Mechanics i Classical Mechanics: 

Introduction; kinematics, Newton's laws. 
work-energy theorem; revision of integral theorems -- Gauss's divergence theorem. 
Green's theorem in the plane, Stokes' theorem; curvilinear coordinates: vectors in curvllln ,11 
systems, arc length & volume element; gradient, divergence & curl in curvilinear coordina ...... 
specific example of spherical & cylindrical coordinate systems; transformarion between 
coordinate systems. Jacobian; 5 ho1111 
Manipulation of gradient, divergence. curl. Iaplacian operators on vectors simplified by ci>rt'; •1 : 
Euler-Lagrange equation: principle of least action: generalized coordinates & generalized ruon ... 
writing the Lagrangian of a system (examples: e.g., simple pendulum. double pendulum. et ·.1 
finding the equation of motion; cyclic 'ignorable coordinates & constants of motion. Jacobi 1111, � 
rotating frames of reference; mention of symmetries ,'3{ Noether's theorem; energy & morn- 11111• 
conservation as consequences of homogeneity of time & space respectivelv, angular \·elc,ci\·, 
angular momentum conservation & isotropy of space; pseudo-forces, Coriolis & cenu ifu!! i Ir 1 • 

effects of Coriolis force, Foucault's pendulum, precession: rigid-body motion, moment of 111er1t�; 
perpendicular & parallel axes theorems: 7 hou 

Central force motion, 2-body central force problem, reduction to I-body problem; angular 
momentum conservation; solution of motion of a particle in a central field: the Kepler pioh ern, 
virial theorem; 

Elasticity. stress strain curve, yield poinr. breakdown stress. etc. 

Poincare & the 2+ body problem; Phase space & chaos: examples of specific systems 

Simple harmonic motion: undamped. damped regimes, etc. 
Wave motion: free vibrations of a stretched string. phase velocitv, group velocity, 
sound waves. water waves, interference & diffraction, etc. 

Electrostatics: flux of an electric field. Gauss's law, applications. electric potential energy. 1 1 
divergence of E, Dirac delta function. conductors. capacitance & combinations of capacirr I en 
density. dielectrics, dipole, dipole moment, polarization, electric field calculations of vanou I 
configurations. etc. r, liou 

Magnetostatics: Lorentz force, cvclotron frequencv, magnetic force & current-carrvlng \\°!ft 

continuity equation. Biot-Savart law & applications, Ampere's law, magnetic dipole rnornsm 
magnetic materials, diamagnets, paramagnets & ferrornagners, magnetization & magnetic 
susceptibility, hysteresis, Faraday's law of electromagnetic induction. Lenzs law, electromr1Qr. '. 
waves, energy density. Maxwell's equations. potential formulation of electrodynamics -- !J.,1·;� 
transformarions, wave equation, polarization. 
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Agenda 

Pjzy,killWIUl (BS108) 
Modern Physics 

( 4th semester) 
CtrrriC11lm11 Details 

Special theory of Rel<Jtiviry: 
mertial frames ot reference: galilean transformations, Lorentz transformations; relativistic 
kinematics: Lorentz-Fitzgerald length contraction, time dilation, velocity transforrnariou: 
Doppler effect -- ionn-reli\tivistic and relativistic; relativistic dynamics -- effect on momentum 
& mass mec1suremems. -t hours 

Quantum Mechantcs: 
Need for QM. the photoelecrric eff ecr, wave-particle duality, the Compton effect: 
de Broglie waves, phase & group velocities; wave-function & probability; a brief discussion 
on interference & diffraction, particle in a box (without solving Schroedinger's eqn): Heisenbei g's 
uncertainty principle; Thomson & Rutherford's models of the atom: atomic spectra; Bohr's model of 
the atom & its explanation of spectral lines; Bohr- Sommerfeld quantization; wave-function, 
probability density, Schroedinger's equation (steady-state & time-dependent) solution for simple 
problems: particle in a box, tunneling through a potential barrier, simple harmonic oscillator. 
hydrogen arom, etc; fundamental postulates of wave mechanics. expectation values. operators. 
commutator relations. 16 hours 

Nuclear physics: models for the atomic nucleus. liquid drop model: 
nuclear reactions & radioactive decay. 3 hours 

Statistical mechanics: 
Phase space, macrostates & rnicrostates. entropy: distinguishable & indistinguishable particles: 
the most probable distribution: Maxwell-Boltzmann distribution; quantum statistical mechanics. 
Ferrm-Duac & Bose-Einstein distributions, Penni energy; Planck's radiation formula. 10 hours 

Specific heat of solids, Dulong-Petit law. Einstein model: free electron theories, metals: 
solids & crystals; crigln of band structure, electrical & thermal properties of solids; 
semiconductors; 
lasers. 

5 hours 

2 hours 

Total; -to hour1- 

Recommended I suggested books: 

1. Arthur Beiser, Concepts of Modern Pliysics, Tata McGraw Hill. 
:!. Mathews & Venkatesan. A rexrbook of quantum mechanics 
3. D. Kleppner & R. Koleukow, A11 introduction to Mechanics, Tata McGnnv Hill (200;') 
4. F. Reif. Statistical Physics {Berkeley physics course vol.S), �1cGraw Hill ( 1967) 
s. C. Kirtel, Solid Stat.£' Physic» (any of the several editions). 
6. Mani & Mehta. Introduction co modem physics. Affiliated East- West Press. 
". The Feynman Lectures in Physics. Narosa {2008). 
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Agenda 

11.J.l'Sics Laboratory I - BS 107P (3rd semester), 
& 

Phv·icc; Laboratory II� BS108P (4th semester) � 

ThE' tollowing expPnments are represemative of those to be performed over the two semesters ot 
""'- physics laboratory: 

O. Introduction to error analysis. dimensional analysis 

1. Calrularlen of g & coefficient of restitution for a surface 

.:!. Deterrninarton of rigidity modulus of brass 

3. Determlnatten of Young's modulus of a metal 

..i.. Detenniniitlon of thermal diffusivity of brass 

5. Determination of the value of Stefan's constant 

6. 1'-foasnrement of electrical & thermal conductivity of good & poor conductors, calculation 
of Lorentz number of Cu 

-. Bridge experiments (Maxwell. de Santy, Wien) 

8. Determination of storage capacity of a CD by a simple diffraction experiment 

9. Construction of a data-logging pendulum using a mouse & obtaining rhe phase portrait & time 
series of a simple damped pendulum 

10. Numerical solution of the differential equation of a forced, damped simple pendulum using 
41.h order Runge-Kuna technique, and obtaining the phase portrait & time senes of the system 
under different conditions 

1 L Experimental verification of the Biot-Savart law for the magnetic field of a current - carrying 
wile 

! 2. Determination of the magnetic field strength of a bar-magnet, obtaining the functional 
relationship of field-strength ro distance, obtaining the magnetic moment & then approximating 
the value of the Bohr magneton, 

13. Understandlng DNA diffraction using a spring & a laser pointer 

U. Numerical study of a simple. nonlinear system (e.g., a quadratic map} & obtaining its 
bifurcation diagram, obtaining the Feigenbaum numbers. 

15. Determination of period of rotation of the sun & sunspot cycles using FFT analysis of 
sunspot data. 



Agenda 

Integrated M.Tech. Course Proposal Template 

Course Name Design and Analysis of Algorithms 
Course Branch Select one from the following: 

x CSE 
ECE 

Course Proposer Name(s) Meenakshi D'Souza 
Course Instructor Name(s) Meenakshi D'Souza 
Course Type (Select one) Select one from the following: 

x Core 
Elective 
Special Topics Elective' 

* All course types except "Special Topics 
Elective" go through the process for 
Academic Senate approval 

Course Level (Select one) Select one from the following for elective 
courses: 

Level 1 Elective 
Level 2 Elective 
N/A 

Course Category (Select one) Select one from the following: 

Basic Sciences 
x Branch Core (CSE I ECE) 

Elective 
Engineering Science and Skills 
HSS/M 
Miscellaneous 

Credits (L:T: P) 
(Lecture : Tutorial : Practical) Hours Component 

3 Lecture (1 hr= 1 credit) 
1 Tutorial (1 hr = 1 credit) 

Practical (2hrs = 1 credit) 
Total Credits 

Grading Scheme Select one from the following: 

x , 4-point scale 
1 (A,A· ,B+, B, B-, C+ ,C, D,F) 
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Agenda 

Integrated M. Tech. Course Proposal Template 

Course Name CC 103: Computer Networks 
Course Branch Select one from the following: 

cs 
x ECE 

Course Proposer Name(s) Prof. Tricha Anjali and Prof. D. Das 
Course Instructor Name(s) Prof. Tricha Anjali and Prof. D. Das 
Course Type (Select one) Select one from the following: 

x Core 
Elective 
Special Topics Elective* 

* All course types except "Special Topics 
Elective" go through the process for 
Academic Senate approval 

Course Level (Select one) Select one from the following for elective 
courses: 

I>. Level 1 Elective 
Level 2 Elective 
N/A 

·- Course Category (Select one) Select one from the following: 

Basic Sciences 
x Branch Core (CSE I ECE) 

Elective 
. Engineering Science and Skilis 

HSS/M 
Miscellaneous 

Credits (L:T:P) 
(Lecture : Tutorial : Practical) Hours Component 

4 Lecture (1 hr = 1 credit) 
Tutorial (1 hr = 1 credit) 
Practical (Zhrs = 1 credit) 
Total Credits � 

Grading Scheme Select one from the following: 

x 4-point scale I (A,A- ,B+ ,B,8- ,C+,C,D,F) 
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Agenda 

Integrated M.Tech. Course Proposal Template 

Course Name Programming-1 and Lab (C Part) 
Course Branch Select one from the following: 

CSE and ECE 

Course Proposer Name(s) Dr. Madhav Rao 
Course Instructor Name(s) 
Course Type (Select one) Select one from the following: 

Core 
Elective 
Special Topics Elective* 

"'All course types except "Special Topics 
Elective" go through the process for 
Academic Senate approval 

Course Level (Select one) Select one from the following for elective 
courses: 

Level 1 Elective 
Level 2 Elective 
N/A 

Course Category (Select one) Select one from the following: 

Basic Sciences 
Branch Core (CSE I ECE) 
Elective 
Engineering Science and Skills 
HSS/M 
Miscellaneous 

Credits (L:T:P) 
(Lecture : Tutorial : Practical) Hours Component 

Lecture (1 hr= 1 credit) 
Tutorial (1hr = 1 credit) 
Practical (2hrs = 1 credit) 
Total Credits = 2 

Grading Scheme Select one from the following: 

4-point scale I (A,A- ,B+, B,B- ,C+,C, D,F) 
77 
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Agenda 

Integrated M. Tech. Course Proposal Template 

Course Name Programming I - Python I 
Course Branch Select one from the following: I x CSE 

ECE 
Course Proposer Name(s) I 
Course Instructor Name(s) I l 
Course Type (Select one) Select one from the following: 

x Core 
Elective 
Special Topics Elective* 

* All course types except "Special Topics 
Elective" go through the process for 
Acooemic Senate approval 

Course Level (Select one) Select one from the following for elective 
courses: 

' Level 1 Elective 
Level 2 Elective 
NIA 

Course Category (Select one) Select one from the following: 

.. Basic Sciences 
x Branch Core (CSE I ECE) 

Elective 
Engineering Science and Skills 
HSS/M 
Miscellaneous 

Credits (L:T:P) 
(Lecture : Tutorial : Practical) Hours Component 

1 Lecture (1hr = 1 credit) 
Tutorial (1 hr = 1 credit) 

1 Practical (2hrs = 1 credit) 
2 Total Credits 

Grading Scheme Select one from the following: 

x 4-point scale 
(A,A-,B+,B, B- ,C+,C,D ,F) 
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INTERNATIONAL INSTllUTE OF INFORMATIONTECHNOLOGY BANGALORE MSc MANUAi 27� March 2015 

• mf,b 

• Course Name Programming I - Python 
Course Branch Select one from the following: 

x CSE I ) 
ECE 

Course Proposer Name(s) 
Course Instructor Name(s) , 
Course Type (Select one) Select one from the following: 

x Core , 
Elective 
Special Topics Elective"' 

, 
"'All course types except "Special Topics 
Elective" go through the process for 
Academic Senate approval I 

Course Level (Select one) Select one from the following for elective l courses: 
Level 1 Elective � 
Level 2 Elective 
N/A I 

Course Category (Select one) Select one from the following: , 
Basic Sciences , 

x Branch Core (CSE I ECE) t Elective 
Engineering Science and Skills , 
HSS/M 
Miscellaneous 

Credits (L:T: P) 
(Lecture : Tutorial : Practical) Hours Component 

1 Lecture (1 hr = 1 credit) 
Tutorial (1hr = 1 credit) 

1 Practical (2hrs = 1 credit) 
2 Total Credits 

Grading Scheme Select one f ram the following: 

x 4-point scale 
(A,A- ,B+ ,B, 8- ,C+ ,C,D ,F) 
Satisfactory/Unsatisfactory (5 I X) 

Pre-Requisites 
(where applicable, specify exact course names) 
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mf-b 

Integrated M.Tech. Course Template 

. 
Course Name Data Structures and Algorithms 
Course Branch Select one from the following: 

x CSE 

Course Proposer Name(s) Muralidhara V N 
Muralidhara V N 

Course Type (Select one) Select one from the following: 
x Core 

Elective 
Special Topics Elective* 

* All course types except "Special Topics 
Elective" go through the process for 

., Academ;c Senate approval 
Course Level (Select one) Select one from the following for elective 

courses: 
Level 1 Elective 
Level 2 Elective 
N/A 

Course Category (Select one) Select one from the following: 

Basic Sciences 
x Branch Core (CSE I ECE) 

Elective 
Engineering Science and Skills 
HSS/M 
Miscellaneous 

Credits (L:T:P) 
{Lecture : Tutorial : Practical) Hours Component 

3 Lecture (1 hr = 1 credit) 
1 Tutorial (1hr = 1 credit) 
1 Practical (2hrs = 1 credit) 
4+1 Total Credits 

Grading Scheme Select one from the following: 

4-point scale 
(A,A-,B+,B, 8-,C+,C,D,F) 
Satisfactory/Unsatisfactory (SIX) 
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Integrated M. Tech. Course Proposal Template 

Course Name Discrete Mathematics 
Course Branch Select one from the following: 

ECE 
"1 CSE 

Course Proposer Name(s) 
Course Instructor Name(s) 
Course Type (Select one) Select one from the following: 

" Core 
Elective 
Special Topics Elective* 

* All course types except "Special Topics 
Elective" go through the process for 
Academic Senate approval 

Course Level (Select one) Select one from the following for elective 
courses: 

Level 1 Elective 
Level 2 Elective 
N/A 

Course Category (Select one) Select one from the following: 

Basic Sciences 
-1 Branch Core (CSE I ECE) 

Elective 
Engineering Science and Skills 
HSS/M 
Miscellaneous . 

Credits (L:T: P) 
(Lecture : Tutorial : Practical) Hours Component 

Lecture (1 hr = 1 credit) 
Tutorial (1hr = 1 credit) 
Practical (2hrs = 1 credit) 
Total Credits 

(L: T) = (3:1) 
Grading Scheme Select one from the following: 

4-point scale 
(A,A- ,B+,B,8-,C+,C,D,F) 
Satisfactory I Unsatisfactory (S I X} 
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•:. INTERNATIONAL INSTITUTE Of INFORMATtONTECHNOLOGY BANGALORE M.Sc MANUAL 27'' Mar<� 2015 

11if·b 

Integrated M. Tech. Course Proposal Template 

Course Name Programming Languages I 
Course Branch Select one from the following: 

x CSE 
ECE 

Course Proposer Name(s) I 
Course Instructor Name(s) 
Course Type (Select one) Select one from the following: 

x Core 
I Elective I 

Special Topics Elective* 
* All course types except "Special Topics 
Elective" go through the process for 
Academic Senate approval 

Course Level (Select one) Select one from the following for elective 
courses: 

Level 1 Elective 
Level 2 Elective 

x N/A 
Course Category (Select one) Select one from the following: 

Basic Sciences 
CSE Branch Core (CSE I ECE) 

Elective 
I! Engineering Science and Skills 

HSS/M 
Miscellaneous 

Credits (L:T: P) 
(Lecture : Tutorial : Practical) Hours Component 

40 Lecture (1 hr = 1 credit) 
Tutorial (1 hr = 1 credit) 
Practical (2hrs = 1 credit) 
Total Credits 

Grading Scheme Select one from the following: I 

x 4-point scale 
Ii, (A,A-, B+, B, B- ,C + ,C, D, F) 

Satisfactory/Unsatisfactory (S IX) 
I 
' 
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Integrated M.Tech. Course Proposal Template 

Course Name Signals and Systems 
Course Branch Select one from the followina: 

ECE 
ECE 

Course Proposer Name(s) 
Course Instructor Namc(s) 
Course Type (Select one) Select one from the following: 

x Core 
Elective 
Special Topics Elective* 

• All course types except "Special Topics Elective" go 
through the process [or Academic Senate aooroval 

Course Level (Select one) Select one from the followina for elective courses: 
Level 1 Elective 
Level 2 Elective 
NIA 

Course Category (Select one) Select one from the following: 

Basic Sciences 
x Branch Core <CSE I ECEl 

Elective 
Ennlneerino Science and Skills 
HSS/M 
Miscellaneous 

Credits (L:T:P) 
(Lecture : Tutorial : Practical) Hours Component 

3 Lecture (1 hr = 1 credit) 
1 Tutorial ( 1 hr= 1 credit) 

Practical (2hrs = 1 credit) 
4 Total Credits 

Grading Scheme Select one from the following: 

x 4-point scale 
(A,A-,B+ ,B,B-,C+,C,D,F) 
Satisfactory/Unsatisfactory (S IX) 

Pre-Requisites 
(where apolicable. specify exact course names) 
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Integrated M.Tech. Course Proposal Template 
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Course Name Digital Signal Processing 
Course Branch Select one from the followino: 

ECE 
ECE 

Course Proposer Name(s) 
Course Instructor Name(s) 
Course Type (Select one) Select one from the following: 

x Core 
Elective 
Special Topics Elective* 

* All course types except "Special Topics Elective" go 
through the process for Academic Senate atmroval 

Course Level (Select one) Select one from the followinq for elective courses: 
Level 1 Elective 
Level 2 Elective 
NIA 

Course Category (Select one) Select one from the following: 

Basic Sciences 
x Branch Core (CSE I ECE) 

Elective 
Enolneerino Science and Skills 
HSS/M 
Miscellaneous 

Credtts (L:T:P) 
(Lecture : Tutorial : Practical) Hours Component 

3 Lecture (1 hr= 1 credit) 
1 Tutorial (1 hr = 1 credit) 

Practical (2hrs = 1 credit) 
4 Total Credits 

Grading Scheme· Select one from the following: 

x 4-point scale 
(A,A-,B+,B,B-,C+,C,D,F) 
Satisfactory/Unsatisfactory (SIX) 

Pre-Requisites 
(where applicable, specify exact course names) 
Signals and Systems 
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3 CURRICULUM STRUCTURE 

3.1 Learning Tasks and Achievements 
The proposed program aims to create a group of professional practitioners and researchers who 
possess a nuanced and multi-dimensional understanding of today's information age. It will 
provide rigorous and broad-based training in the design and development of digital technologies, 
issues pertaining to the management of complex digital systems and the policy challenges of 
deploying them. This training will draw from computer science & engineering, data science, 
design, management, economics, sociology. political science and information science. Structured 
as a combination of coursework and an internship/thesis, the program will allow students to build 
a foundation for careers in the government, the corporate world, policy advocacy, academia and 
social enterprises. As part of the distinctive academic curriculum, students will find immense 
learning opportunities to work in multi-disciplinary peer groups of the kind they are increasingly 
likely to encounter in their careers. 

3.2 Courses: Catei:ories and Levels 
The core curriculum - a set of seven courses, two research method courses, one projective 
elective and one seminar will strengthen students' foundations in technological and social science 
approaches to understanding the digital. A series of five electives courses will provide them a 
specialized skills, as well as future direction to research in various domains. Tables I and 2 
provide an overview of the curriculum and a summary of the credit distribution in the M.Sc. 
(Digital Society) program. 

3.3 hllrriculum Structure: Components and Credit" 
The following decisions emerged after detailed discussions amongst ourselves and with outside 
experts, and a study of similar programs in premier institutions/universities in India and abroad. 

• The period of the program will be two years. 
• The total number of credits required to fulfill requirements of the program is 76. 
• The broad content structure of the proposed program is summarized in Table 1&2 

Table 1: Overview of the curriculum 

Preparatory Semester (2 weeks, 1 course, 2 credits) 

Introduction to Digital Societies (Pass/No Pass) 

Semester l (18 weeks, 5 core courses, 18 credits) 

. Digital Components of a Connected ociety ( 4) 

Interface Design for Diverse Populations ( 4) 

Technology and Society (4) 

Quantitative Methods (3) 

Qualitative Methods (3) 

Semester 2 (18 weeks, 3 core courses, 1 elective, 16 credits) 

r· 
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Engineering and Management of Large Digital Systems (4) 

The Digital and Its Discontents ( 4) 

Information and Communication Technology Policy and Regulation (4) 

Elective I ( 4) 

Summer Semester (8 weeks, 2 core courses, 6 credits) 

Information Management (2) 

Project Elective ( 4) 

Semester 3 (18 weeks, 4 elective courscs+l seminar, 18 credits) 

Elective 11, lll, IV & V (4x4) 

Seminar (2) 

Semester 4 (26 weeks, 16 credits) I 

Thesis/Internship ( 16) 

Total Credits 76 

Table 2: Credit distribution 

Proposed 
I I %1 
I Credits 

I 
I 

Preparatory interdisciplinary orientation 2 2.6 

Core courses 26 34.2 

Research Methods 6 7.8 
Project 4 5.2 

Elective course credits 20 26.3 

Internship/Thesis credits 16 21 

Seminar 2 2.6 

Total credits requirement for MSc (Digital Society) l 76 100 
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3.4.1 Preparatory Courses 
We expect a diverse student body that represents many disciplines. Given this heterogeneity in 
background, we propose a mandatory introductory course of two weeks to prepare students to 
learn and work together in the following semesters. 

• Introduction to Digital Societies (2 credit, Pass/Not Pass) 
This is a two-week introduction to the MSc (Digital Society) program. It will provide students an 
overview of the course structure, course requirements, and rationale for the core and elective 
course offerings in the program. A combination of!ectures, readings, and audio-visual material 
will be used to introduce the fundamentals and the epistemological approaches of technologies 
and the social sciences to a disciplinarily diverse student body. Students will be exposed to the 
foundational logic of the program and its interdisciplinary underpinnings with an overview of the 
conceptual toolkit for designing a digital society. 
Students will be required to complete a group assignment based on these prep semester modules. 

3.4.2 Core Courses 
Students will be required to take seven courses, two research methods courses, a project and a 
seminar as core courses. All of these will be specifically designed keeping in mind the needs of a 
heterogeneous student body. Courses will provide students an understanding of technology 
fundamentals and a constructive critical lens to analyze how digital technologies work in the 
social world. The goal is to provide fundamentals to students from different backgrounds, without 
forcing them to repeat material they already know well. For the courses on technology 
fundamentals, we do this by focusing on particular dimensions of technology design and 
deployments such as their scale and diversity of audience, dimensions and examples that even 
technology students are unlikely to have encountered. Similarly, for those with a social science 
background, the focus on digital technologies as the object of social analysis will set the social 
science courses apart. The course on Research Methods will enable students to examine user 
needs and outcomes, and to evaluate the impact of ICT�. The project elective in the summer 
semester will allow students to consolidate their teaming from multiple core courses, while the 
seminar in the third semester will provide them an opportunity to think through the questions they 
will tackle in their upcoming thesis/internship. 

Semester 1 

• Digital Components of a Connected Society (4 credits) 
The Digital Society is a result of a large number of digital components that were developed in the 
last 75 years around digital computer to communicate, store and process data. This course gives 
an overview of the network of computing devices and communication links which has made the 
Digital Society possible. Students attending this course will gain an understanding of some of the 
digital components, their interconnections and their role in the connected world. 

"' . Interface Design for Diverse Populations (4) 
This course deals with User Interface design specifically in the context of ICT applications. ICT 
applications that are rolled out online have a unique challenge of being accessible to wide cross 
sections of the population involving diversity in language. literacy levels, technology availability 
and cultural preferences. Students completing this course will have had an exposure to user 
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interface design that is agnostic to specific demographics of the population. The course would 
focus on generic principles of UI design (learnability, visibility, error prevention, efficiency, and 
graphic design), key technologies that are in vogue and policy aspects relating accessibility. All 
this will be discussed in relation to the human capabilities (including perception, motor skills, 
color vision, attention, and human error) that motivate the need for effective UI design. 

• Quantitative Methods(3 credits) 
The course will provide students an overview of their statistical foundations. It will equip 
students with methods pertaining to collecting and describing quantitative data including 
sampling methods and measures of location (central tendency), dispersion and distribution. The 
course will also train students in using appropriate analytical methods including linear regression 
models and inferential procedures as part of analyzing quantitative data In addition to learning 
about these descriptive and inferential statistical methods and models of quantitative research 
conceptually, the students will be given computer-based exercises to perform quantitative 
analysis. 

• Qualitative Methods (3 credits) 
This course wil 1 provide an overview of the philosophical foundations of qualitative research 
methodologies. lt will introduce the students to the major forms of qualitative research methods 
such as, life histories, focus groups, participation-observation, action research, and ethnographies, 
The course will train students to analyze the ethical implications, the strengths and limitations of 
each of the methods, the conditions under which each of the methods is used, as well as the 
generalizability and purpose of each of the methods. In addition, students will be trained in 
analyzing and presenting the different forms of data collected through these methods. 

• Technology and Society (4 credits) 
Technology can be studied in its different dimension as it comprises of facts, artifacts, know-how, 
processes and last but not the least contexts. Understanding the context of technology turns our. 
focus to the relationship between technology and society. The relationship between technology 
and society is an established field of studies within social sciences and humanities. This 
introductory course. notwithstanding the depth and magnitude of this field of studies, provides a 
preliminary and cursory overview of all these approaches across three aspects of technology, such 
as production of technology. consumption/reception of technology and impact of technology. In 
analyzing these varied aspects of technology this course will serve a basic objective, that is, to 
demonstrate how the relationship between technology and society is mutually inclusive.· The 
main objective of the course is to expose students to non-deterministic ways of thinking about 
technology. 

Semester 2 

• Engineering and Management of Large Digital Systems (4 credits) 
A recent research study by University of Oxford and McKinsey & Company reveals that 71 % of 
large IT projects face cost overruns and 33% are more than 50% over budget; they are also found 
to deliver 56% less value than predicted 7. This is often a result of inconsistencies in managing the 

7 
http://www.mcklnsey.com/ins,ght s/busin ess _technology I deve Io ping_ ta lent _for _large _it _projects 
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design and deployment processes in these projects and it is this that the proposed course will be 
concerned with. Students will be introduced to conceptual frameworks and practices involved in 
the engineering of IT projects drawn largely from theoretical positions developed in the discipline 
of software engineering related to requirements specification, system architecture. design and 
testing and process maturity models in the first part of the course. The second part will introduce 
the principles involved in managing project implementation covering aspects such as project 
planning, scheduling, resource allocations and tracking, risk and change management etc. To the 
extent feasible, relevant modules from the project management methodology developed by 
Project Management Institute will be used to illustrate these project management principles. 

• The Digital and Its Discontents (4 credits) 
This course explores the multiplicity of social inequalities in India and the ways in which 
development thinking is linked to them in our contemporary digital society. Students will be 
trained to recognize and analyze social divides such as gender, caste, class, and region. The 
course will provide students a framework to examine how these divides have been progressively 
conceptualized and addressed with the trajectory of development discourse since post-war times 
as an example. While presenting a comprehensive analysis of different theories and practices of 
development, this course will focus on two dimensions: first, how are some of the classical 
inequalities and debates of development reproduced in the digital space and, second, how does 
the digital space give birth to new issues of contestation within the broader development 
9.iscourse. This course will serve as a crucial bridge for students to pursue electives such as 
Internet and Identity, Gender and ICT, E-Govemance and Democracy, !CT in Education, Digital 
Technologies for Healthcare, and Technology and Poverty in subsequent semesters. 

• Information and Communication Technology Policy and Regulation8 

This course will provide an overview of how laws, technology and economics shape public 
policies of the JCT sector. lt will focus on how Jaws can be used to influence and guide 
technological change; the underlying regulatory economics that form the basis of policies; 
responses of the legal system to social and ethical problems created by new or existing 
technology; and how emerging technologies can be nurtured and governed through innovative 
policies and regulation. ln particular this course will cover topics including telecommunications 
and Internet regulation; privacy and freedom of speech; intellectual property rights; standards 
setting; universal access to information and communication technologies. 

Summer Semester 

• Information Management (2 credits) 
Information Management is an area of study that deals with different aspects dealing with digital 
information. The specific topics of relevance to this course are information modeling, information 
storage and retrieval. After they complete this course, the students should be able to pursue next 
level courses in the areas of software application development, data analysis, information 
architecture and so on. 

• Project Elective (4 credits) 
This project elective requires students to apply insights from their courses in semesters I and 2. 
particularly the courses on large digital systems, and interface design. A module on technical 
communication will be integrated into the project elective to enhance student presentations on the 

8 http·//studcnt.mit.cdu/catnlog/search cgi?search=ESD.132&style=verbatim 
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research process and their findings/ conclusions. 

Semester 3 

Seminar (2 credits) 

Students will present their plans for their thesis or internship in this seminar. They will discuss 
their research questions, or work goals, including how they are thinking about the next semester 
in view of their insights from their course and project work. 

For the students pursuing Internship: 

• ICT Contract Management • Web Science 
• Open Data and Transparency • Advanced Research Methods 
• Techno-econornics of Networks • ICT Product Development and 
• Technology and Poverty Management 

i 
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• Digital Technologies for Healthcare 
• Geographic lnfonnation Systems 
• Human Computer lnteraction 
• Mobile Technologies for Social 

Sector 

• Dynamics of IT Industry 
• E governance and Democracy 
• Gender and Technology 
• Internet and Identity 
• ICT in Education 

Table 3: Tentative List of Open Electives 

• lnternships are six months (not less than five months) of supervised project work carried 
out at any of the relevant institutes in public, private and social sector or at academic 
institutions. 

• The internship committee will ensure that mid-term feedback is collected for every 
student pursuing internship to ensure smooth progress towards completion. 

• At the time of internship completion, the internship committee will also collect the 
certificate (satisfactory/unsatisfactory) from concerned persons at the organization. If the 

*Students can also take maximum one course from already existing courses for MTech given they 
meet the prerequisite criteria as set by the instructors . This limit does not apply to courses which 
are cross listed between M.Tech and M.Sc(DS) . 

3.4.4 Thesis/Internship 
The 4th. semester will consist of a 26-week thesis/internship. Students will earn 16 credits on its 
successful completion. 

3.4.3 Electives 
Students are required to take five elective courses from a list of open electives and a project 
elective. Table 3 provides an indicative (not exhaustive) list of electives that will be made 
available to students in their second and third semesters. Electives will focus on specific 
technologies such as cloud or mobile platforms, social media and spatial-information systems; 
data analytics; human-computer interaction and/or domain-specific understanding of the 
technology-society interface, including issues pertaining to education, governance, gender, 
identity, poverty, and public health. Special attention will be given to provide enough options in 
both technology and social science electives, so that students can take up electives depending on 
their specific interests in sectors and domain pertaining to the "digital". 

r, 



Course Outcomes 
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Prof. PG Poonacha 

Lecture (3) + Tutorial ( I )=4 Credits 

A,A-,B+,B,B-,C+,C,D,F 

Level I 

Core 

MSc (Digital Society) 

Prof. PG Poonacha 

Digital Components of a Connected Society 

• Understanding the role of different digital components in the connected world 
• Good understanding of some of the components and their interconnections 

Assessments I Grading 

Wireless sensor network architectures, communication protocols and Internet of 
Things/Humans 

Internet Network architecture. FTP, HTIP and WWW, Servers, Gateways and clouds. 
Privacy and Security Issues over Internet. Simple examples to achieve privacy and security. 

The Digital Society is a result of a large number of digital components that were developed in 
the last 75 years around digital computer to communicate, store and process data. This course 
gives an overview of the network of computing devices and communication links which has 
made the Digital Society possible. 

Data Networks: Access Mechanisms and Quality of Service Metrics 

Course Content 

Computers: Binary representation and Basic Arithmetic. Computer Architecture. Operating 
Systems and compilers 

Communication: Basics of Digital Transmission and characteristic of Radio propagation. 
Narrow-band cellular systems (GSM). Wideband Cellular Systems (CDMA, OFDM). 

Pre-Requisites 

Course Description 

Grading Scheme 

None 

Credits (L:T:P) 

(Lecture : Tutorial : Practical) 

Course Instructor Name(s) 

Course Level 

Course Type 

Course Proposer Name(s) 

Course Branch 

Course Name 
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Suggested assessment criteria: 

• Assignments --- 20% 
• Midterm Exam - 20% 
• Paper submission/presentation. Some general reading references are given below - 30% 
• End Sem Exam - 20% 

Text Book I References I 
Articles from : httg://www.internetsociety.org I 
Articles from IEEE Magazines and web. 
Cellular Technologies For Emerging Markets 2G. 30 And Beyond Ajay R. Mishra Nokia Siemens 
Networks, John Wiley and Sons, 20 IO 
General Reading: References: 

The Zero Marginal Cost Society: The Internet of Things, the Collaborative Commons, and the Eclipse 
of Capitalism - 2014 Jeremy RifkinThe Third lndustrial Revolution: How Lateral Power Is 
Transforming Energy, the Economy, and the World, 2013, Jeremy Rifkin 

The Rise of the Network Society: The Information Age: Economy, Society, and Culture Volume 
I Paperback-August 17. 2009by Manuel Castells 

Course Name Interface Design for Diverse Populations 

Course Branch MSc (Digital Society) 

Course Proposer Name(s) Prof. G.Srinivasaraghavan 

Course Instructor Name(s) TBD 

Course Type (Select one) Core 

Course Level (Select one) Level 1 

Credits (L:T:P) Lecture (2)+Tutorial (l)+Practical (!)= 4 Credits 

(Lecture : Tutorial : Practical) 

Grading Scheme A,A-,B+,B,B-,C+,C,D,F 

Pre-Requisites 

(where applicable, specify exact course names) 

one 

Course Description 

This course deals with User Interface design specifically in the context of ICT applications. ICT 
applications that are rolled out online have a unique challenge of being accessible to wide cross 
sections of the population involving diversity in language, literacy levels, technology availability and 
cultural preferences. 
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fl he folfrmi�,g-i�- the highl� ��commended standard textbook for Ul design. 

Mullet. Kc, in. and Darrell Sano. Designing Visual Interfaces: Communication Oriented Techniques. 
Pn:t1tieflllall. 199.t. ISRN: 9780133033892. . . 

1 ·1 he following textbooks and study materials are recommended as additional reference: 

• Baeekcr, Ronald M .. Jonathan Grudin, et al. Readings in Human-Computer Int�ractio�1: Toward 
the Year 2000. 2nd ed. Morgan Kaufmann, 1995. ISBN: 9781558602465. [Preview with Goou.le 

Oook�I Di . c D . . I . S Add' • Raskin. Jef. The Humane Interface: New irections ror estgrung nteractive ystems. ison- 

Wesley Professional, :!000. ISBN: 9780201379372. [Preview with Google Books) 

Jhonson, Jeff. GUI Bloopers: Do111ts and Do's for Software Developers and Web Designers 

(Interactive Technologies). Morgan Kaufmann, 2000. ISBN: 9781558605824. [Preview with 

Go91le Books] 

• 

• Card, Stuart K., Thomas P. Moran, and Allen Newell, eds. The Psychology of Human-Computer 
Interaction. Lawrence Erlbaum, 1983. ISBN; 9780898592436. [Preview with Google Books] 

• 
t 

• • , , 
' I 
' 1 
1 
� 

Course Name Studying the Digital: Qualitative Methods I 
I 

Course Branch MSc (Digital Society) 

Course Proposer Name(s) Prof . .Jillet Sarah Sam 
- 

Course Instructor Name(s) Prof. Jillct Sarah Sam 

Course Type Core 

Course Level Level I 

Credits (L:T:P) Lecture (3 )+ Tutorial ( l )= 4 credits 

(Lecture : Tutorial : Practical) . 
Grading Scheme I (A,A-,B+,B,B-,C+,C,D,F) I 
Pre-Requisites 

(where applicable, specify exact course names) 

None 

Course Description 

This course will provide an overview of the philosophical foundations of qualitative research 
methodologies and introduce the students to the major forms of qualitative research methods. The 
course will train students to analyze the ethical implications, the strengths and limitations of each of 
the methods, the conditions under which each of the methods is used, as well as the generalizability 
and purpose of each of the methods. In addition to learning about specific methods such as life 
histories, focus groups. participation-observation, action research, and ethnographies, the students will 
be trained in analyzing and presenting the different forms of data collected through these methods. 

Course Outcomes 
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The following is a list of required references: 

Geertz, Clifford (1973). The Interpretation of Cultures. New York: Basic Books Inc. 

Hine, Christine (2005) Virtual Methods: Issues in Social Science Research on the Internet. Oxford; 
New York: Berg. 

Jones, Steve (1999) Doing Internet Research: Critical Issues and Methods for Examining the Net. 
Thousand Oaks, CA: Sage. 

Markham, Annette and Nancy Baym. (2009) Internet Inquiry: Conversations about Method. Thousand 
Oaks, CA: Sage. 

Miles, M. B., & Huberman, A. M. ( 1994 ). Qualitative data analysis: An expanded sourcebook. 
Thousand Oaks, CA: Sage. 

Wolcott, H.F. (2002). Sneaky kid and its aftermath: Ethics and intimacy in fieldwork. Walnut Creek, 
CA: Alta Mira Press. 

Wolcott, H. F. (1994). Transforming qualitative data: Description, analysis, and interpretation. 
Thousand Oaks, CA: Sage. 

Warren, C.A.B. & Kamer, Tracy X. (2005). Discovering qualitative methods: Field research, 
interviews, and analysis. CA: Roxbury Publishing Company. 
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Course Name Quantitative Research Methods 

Course Branch MSc (Digital Society) II 

Course Proposer Name(s) Prof. Amit Prakash & Dr.Mandar Kulkarni 

Course Instructor Name(s) Prof. Amit Prakash & Dr.Mandar Kulkarni 

Course Type . Core 

Course Level Level 1 

Credits (L:T:P) Lecture (2)+Tutorial ( I )=3 credits 

(Lecture : Tutorial : Practical) I 
Grading Scheme I (A,A-,B+,B,B-,C+,C,D,F) I 
Pre-Requisites 

(where applicable, specify exact course names) I 
None 

Course Description 
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Reference Books 

• Levin, R. I., and Rubin, D. S. ( 1995). Statistics for Management, Sixth Edition. New Delhi, 
India: Prentice-Hall of India Private Limited. ISBN: 81-203-0893-X. 

• Trosset, M. W. (2009). An Introduction to Statistical Inference and Its Application with R. 
Chapman and Hall/CRC. ISBN-13: 978-1584889472; ISBN-10: 1584889470. 

• Vanderstoep, S. W., and Johnston, D. D. (2009). Research Methods for Everyday Life: 
Blending Qualitative and Quantitative Approaches. San Francisco, CA: Jossey-Bass, A Wiley 
Imprint. ISBN: 978-0-470-34353-1. 

• Gray, P. S., Williamson, J. B., Karp, D. A., and Dalphin, J. R. (2007). The Research 
Imagination: An Introduction to Qualitative and Quantitative Methods. Cambridge, UK: 
Cambridge University Press. ISBN-13: 978-0-521-70555-4; ISBN-10: 0-521-70555-X. 

• Bertsekas, D. P., and Tsitsiklis, J. N. (2002). Introduction to Probability. Massachusetts, USA: 
Athena Scientific. ISBN: 1-886529-40-X. 

Course Name Technology and Society 

Course Branch MSc (Digital Society) 

Course Proposer Name(s) Prof.Bidisha Chaudhuri 

Course Instructor Narne(s) Prof. Bidisha Chaudhuri 

Course Type Core 

Course Level Level 1 

Credits (L:T:P) Lecture (3)+ Tutorial (I)= 4 credits 

(Leerure e Tutorial : Practical) 

Grading Scheme · A,A-,B+,B,B-,C+,C,D,F 

Pre-Requisites (where applicable, specify exact course names) 

NA 

Course Description 

T cchnology can be studied in its different dimension as it comprises of facts, artifacts, know- 
how, processes and last but not the least contexts. Understanding the context of technology turns 
our focus to the relationship between technology and society. The relationship between 
technology and society is an established field of studies within social sciences and humanities. 
This introductory course, notwithstanding the depth and magnitude of this field of studies, 
provides a preliminary and cursory overview of all these approaches across three aspects of 
technology, such as production of technology, consumption/reception of technology and impact 
of technology. In analyzing these varied aspects of technology this course will serve a basic 
objective, that is, to demonstrate how the relationship between technology and society is mutually 
inclusive.' 

Course Outcomes 

By the end of the course students are expected to Understand and Know: 
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the Philosophy of Technology. Willey-Blackwell, 2012 
• Sismondo, Sergio. An Introduction to Science and Technology Studies. London: Blackwell, 

2010 
urnal Articles: 

• Barley, Stephen R. "What can we learn from the history of technology?." Journal of 
Engineering and Technology Management 15.4 (1998): 237-255 

• Bijker, W.E. Of Bicycles, Bakelites and Bulbs: Toward a Theory of Sociotechnical Change. MIT 
Press, 1997 

• " Bromley, D. Allan. "Science, technology, and politics." Technology in Society 24.1 (2002): 
9-26 

• Marx, Leo. "Technology The Emergence of a Hazardous Concept" Technology and Culture, 
51(3), July 2010, pp. 561-577 

• Winner, Langdon. "Upon opening the black box and finding it empty: Social constructivism and 
the philosophy of technology." Science, Technology, & Human Values 18.3 (1993): 362-378 

dditioual readings will be circulated as and when required. 

Course Name Engineering and Management of Large 
Digital Systems 

Courses Branch MSc (Digital Society) 
Course Proposer Name(s) Prof. Am it Prakash . 
Course Instructor Name{s) Prof. Amit Prakash 
Course Type Core 
Credits {L:T:P) Lecture (3)+Tutorial (1 )= 4credits 
(Lecture : Tutorial : Practical) 
Grading Scheme ,A-,B+,B,B-,C+,C,D,F 
Pre-Requisites (where applicable, specify exact course names) 
NA 
Course Description 
A recent research study by University of Oxford and McKinsey & Company reveals that 71 % of 
large IT projects face cost overruns and 33% are more than 50% over budget; they are also found to 
deliver 56% less value than predicted. This is often a result of inconsistencies in managing the 
design and deployment processes in these projects and it is this that the proposed course will be 
concerned with. Students will be introduced to conceptual frameworks and practices involved in the 
engineering of IT projects drawn largely from theoretical positions developed in the discipline of 
systems engineering related to requirements specification, system architecture, design and testing 
and process maturity models in the first part of the course. The second part will introduce the 
principles involved in managing project implementation covering aspects such as project planning, 
scheduling, resource allocations and tracking, risk and change management etc. To the extent 
feasible, relevant modules from the project management methodology developed by Project 
Management Institute will be used to illustrate these project management principles. 
Course Outcome 
At the end of the course students are expected to UDERSTAND: 

• The basic concepts of systems engineering and its various constituents 
• The various processes involvedin the design oflT systemsincluding in the phases of 

requirement specification, conceptual, preliminary and component level architecture and 
design 
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• A Guide to the Project Management Body of Knowledge (Fifth Edition). Project 
Management Institute, 2013. 

• Scott Berkun. 2008. Making Things Happen: Mastering Project Management (Theory in 
Practice). O'Reilly. 

Other relevant references drawn from research and practitioner articles will also be used for various 
topics, wherever required. 

Course Name The Digital and its Discontents 

Course Branch MSc (Digital Society) 

Course Proposer Name(s) Prof. Janaki Srinivasan 

Course Instructor Name(s) Prof. Janaki Srinivasan 

Course Type Core 

Course Level Level I 

Credits (L:T:P) Lecture (3 )+Tutorial(!) ""4 credits 

(Lecture : Tutorial : Practical) 

Grading Scheme I (A,A-,B+,8,B-,C+,C,D,F) I 
Pre-Requisites 

(where applicable, specify exact course names) 

None 

Course Description 

This course explores how the digital space shapes a multiplicity of social inequalities in 
contemporary society. Students will be trained to recognize social divides rooted in gender, 
caste, race, class, and region, and understand how these divides have been progressively 
conceptualized and addressed. The course wi 11 focus on two dimensions of social divides in 
the digital era: first, how classical inequalities and debates about them are reproduced in the 
digital space and, second, how the digital space might open up opportunities to challenge 
these divides. A majority of the course will be focused on examining these themes with the 
example of socio-economic divides and the trajectory of development thinking since the 
1950s. This course will serve as a crucial bridge for students to pursue electives such as 
Internet and Identity, Gender and JCT, E-Governance and Democracy, ICT in Education, 
Digital Technologies for Healthcare, and Technology and Poverty in subsequent semesters. 

Course Outcomes 

At the end of this course, following are expected outcomes. 

The student is expected to UNDERSTAND and KNOW: 

• Types of social divides, and their roots in gender, class, caste, race and region 
• Theories of development and contemporary debates around them 
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• 4-point scale 
(A,A- ,B+, B,B- ,C+ ,C,D ,F) 

• Core 

Term: I 
Academic Year: 2015-16 

(Choose at most two areas from 
list) 

2 

Prof. Neel am Sinha 
Prof. Jaya Sreevalsan Nair, 

exact course names 

Prof. V. N. Muralidhara 

GEN 503 Probability Theory and 
Statistics 

Course Proposal - GEN 503 

Course Content 

Course Descrf ption . 

Pre-Re uisites (where a plicable, s 

Semester 

Area of Specialization (if applicable) 
CS - Computer Science 
OS - Data Sciences 
NC&E - Networking a Communication and 
Embedded Systems 
SE - Software En ineering 

Annexur 

This course provides an introduction to concepts in Probability Theory and 
Statistics, which are used widely in designing engineering systems in Inform 
Technology. 

Grading Scheme 
Credits 

Course Instructor Name(s) 

Course· Name 

Course Proposer Name(s 

.Course Type (Select one) 
'•,,special Topics" course proposals to be 
shared with faculty members for any 
feedback; but Academic Senate approval 
is not needed. All other course types 
need Academic Senate a proval. 

r: 

I: 
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Course Proposal - GEN 502 

Course Name GEN 502 Discrete Mathematics 
Course Proposer Name(s) Prof. Meenakshi D'Souza 

Prof. V. N. Muralidhara 
Course Instructor Name(s) Prof. Meenakshi D'Souza 

Course Type (Select one) 
"Special Topics" course proposals to be Core 

shared with faculty members for any 
feedback; but Academic Senate approval is 
not needed. All other course types need 
Academic Senate approval. 
Credits 2 
Grading Scheme 4-point scale 

(A,A-,B+ ,B, B- ,C+ ,C,D,F) 

Area of Specialization (if appttcabte) Not applicable. 
cs - Computer Science 
DS - Data Sciences 
NCS:E - Networking & Communication and 
Embedded Systems 
SE - Software Engineering 
Semester Term: I 

Academic Year: 2015-16 
Pre-Requisttes (where applicable, specify exact course names) 
None. 
Course Description 
This course provides an introduction to concepts in Discrete Mathematics at a post· 
graduate level, which are used widely in designing engineering systems in Information 
Technology. 

Course Content 
• Set Theory, sequences, summations 
• Logic: Propositional logic and predicate logic 
• Functions, relations, equivalence relations, partial orders 

l • Combinatorics: Sum rule, product rule, pigeon hole principle, binomial ,, 
coefficients, generalized permutations and combinations, inclusion-exclusion, 

· generating functions 
• Induction and Recursion: Mathematical induction, strong induction, well ordering, 

recursion 

Assessments (optional for Special Topics courses) 
Mid-term exam, final exam, class tests. 

Text Book I References 
1. Kenneth Rosen, Discrete Mathematics and its applications, Mc-GrawHill, T" edition, 
2012. 

Prep Term: July; Term I: Aug - Nov; Term//; Jan - Apr; Term Ill: Jun - July; 
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Course Proposal - GEN 504 

Course Name GEN 504 Linear Algebra 
Course Proposer Name(s) Prof. V. N. Muralidhara 
Course Instructor Name(s) Prof. Jaya Sreevalsan Nair, 

I 

Prof. Neelam Sinha 
Course Type (Select one) 
"Special Topics" course proposals to be • Core 

shared wnh faculty members for any 
feedback; but Academic Senate approval 
is not needed. All other course types 
need Academk Senate approval. 
Credits 2 
Grading Scheme • 4-point scale 

(A,A-,B+ ,B,B-,C+,C,D,F) 

Area of Specialization (if applicable) (Choose at most two areas from the cs - Computer Science list) 
DS - Data Sciences 
NC&E - Networking & Communication and 
Embedded Systems 
SE - Software Engineering 
Semester Term: I 

Academic Year: 2015-16 
Pre-Requisites (where applicable, specify exact course names) 

Course Description 
This course provides an introduction to concepts in Linear Algebra, which are 
used widely in designing engineering systems in Information Technology . 

. 
Course Content 
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Annexure I 

INTERNATIONAL INSTITUTE OF INFORMATION TECHNOLOGY, BANGALORE 

47th Meeting 
of the 
Senate 

Minutes of the Meeting 

Date: August 19, 2015 
Time: 2.00 p.m. 

Venue: lllTB Board Room 

26/C, Electronics City, Hosur Road, Bangalore 560 100 Phones: 080·28527627-635, 41407777 
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INTERNATIONAL INSTITUTE 
OF INFORMATION TECHNOLOGY BANGALORE 

7..6/C, Electronics City, Hesur Road, Bangalore 5�0 100 
Phones: 080-28527627-635, 41407777; Fax: 080-28527636 

Website :www.iiitb.ac.in 

Date: September 14, 2015 

I 
Sub: Minutes of 4 7th Senate meeting of the International Institute of 

Information technology, Bangalore held on August 19, 2015 at 
2.00 pm. 

Dear Sir/Madam, 

Please find herewith attached Minutes of the 47th Meeting of the Senate of 
IIITB held on August 19, 2015 in the Board Room of IIIT Bat 2.00 PM. 

Best Regards 

(V S Prakash) 
Registrar & 
Secretary to the Senate 

- - - 
IIITB/Senate/48th meeting/Agenda/October 14,2015 
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Annexure 1 

INTERNATIONAL INSTITUTE OF INFORMATION TECHNOLOGY, BANGALORE 

48th Meeting 
of the 
Senate 

Minutes of the Meeting 

Date: December 9, 2015 
Time: 2.00 p.m. 

Venue: IIITB Board Room 

26/C, Ell!ctronics City, Hosur Road, Bangalore 560 100 Phones: 080-28527627·635, 41407777 

IIITB/Senate/48th Meeting/Minutes/December 9, 2015 
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The Senate also noted that keeping in mind the long-term visron of a research 
oriented degree programme, this decision must be revisited in the future once 
sufficient faculty strength is there to enable supervision of Master's Thesis for the 
entire batch of students. 

The Senate suggested that electives in the category of "IT in Domains" be retained as 
is and not to merge it with "IT Electives" at this time. 

. I 
47.5. Restructuring M.Tech. "GEN 501 Mathematics for IT" Core Course 

The M. Tech. core course GEN 501 Mathematics for IT is a 4 credit course comprised 
of 4 modules: Probability Theory and Statistics, Linear Algebra and Matrix Theory, 
Discrete Mathematics, Optimization - Convex Programming. A committee comprising 
the faculty members who had taught the course previously and the M. Tech 
Programme Coordinator was formed in the month of January 2015 to review the 
course. The members of the committee are Prof. Meenakshi D'souza, Prof. Neelam 
Sinha, Prof. P G Poonacha, Prof. GNS Prasanna, Prof. G Srinivasa Raghavan and Prof. 
Muralidhara VN. The key observations of the committee are as follows: 

b) IT in Domains 

The Senate also suggested that keeping in mind the logistics of sequencing the 
activities, the Master's project work in the industry for iMTech students be done in 
the 1 oth semester rather than 9th semester. This will help leverage the on-g�ing 
internship and placement activities without any disruption or additional cycles in the 
same year. 

• It was not easy to identify 'one or two faculty members to teach all the four 
modules of the course. 

• It was felt that more time is required for each of the modules. 
• There is no room in the Curriculum to increase the number of courses. 
• Not all the four modules are required for all the elective courses. For example, 

Discrete maths may not be required for Networking and Comrnunica ion 
courses. 

• Optimization is not covered in any core course for in the iM.Tech Curriculum, 
there will be separate elective courses common to both M.Tech and iMtech 
students covering various aspects of Optimization. It was observed that none of 
the electives had optimization as a prerequisite. 

Further to the comments of the committee, a proposal for some changes to the 
course was presented to the Senate. The Senate discussed and approved the following 
changes to the course: 

12 
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• Split the course into three separate courses of 2 credits each: 
(a) Probability Theory and Statistics (2 credits) 
(b) Linear Algebra (2 credits) 
(c) Discrete Mathematics (2 credits) 

• Students have to choose at least two out of the three modules. 

The approved course proposal documents are included in Annexure -1. 

47.6. Proposal for a new letter grade 'W' 

The Senate suggested that the implications of the proposed grade 'W' be studied 
further and a holistic review of other possible transitional grades be carried out. 
Inputs from other universities' grade policies may be taken into consideration too and 
a revised proposal be placed for the Senate. 

47. 7. Items for Reporting: The senate noted the details provided. 

47. 7.8 Medical leave was sanctioned from February 2014 till July 2015 to Mr 
Satyabrat student Roll no. MS2012008. The said student is under the supervision of 
Prof PG Poonacha and Prof Neelam Sinha. He has joined the institute. 

47. 7. 9 Senate noted the announcement of call-for-applications for admissions to 
Ph.D. programme in January 2016. 

47.7.10 48th meeting of the Senate of IIITB is scheduled to be held on October 14, 
2015. 

47.8 Any other item(s) with the permission of the Chair: 
Chairman thanked the members. and the meeting ended with thanks 
to the Chair 

*************************************** 
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Course Proposal - GEN 503 

Annexure - 1 

Course Name GEN 503 Probability Theory and 
Statistics 

Course Proposer Name(s) Prof. V. N. Muralidhara 
Course Instructor Name(s) Prof. Neelam Sinha 

Prof. Jaya Sreevalsan Nair, 
Course Type (Select one) 
"Special Topics" course proposals to be • Core 

shared with faculty members for any 
feedback; but Academic Senate approval 
is not needed. All other course types 
need Academk Senate approval. 
Credits 2 
Grading Scheme • 4-point scale . 

(A,A-, B+, B, 8- ,c + ,C,D ,F) 

Area of Specialization (if applicable) (Choose at most two areas from the 
cs - Computer Science list) 
OS - Data Sciences 
NC&E - Networking & Communication and 
Embedded Systems 
SE - Software Engineering 
Semester Term: I 

Academic Year: 2015-16 
Pre-Requisites {where applicable, specify exact course names) 

Course Description 
This course provides an introduction to concepts in Probability Theory and 
Statistics, which are used widely in designing engineering systems in Information 
Technology. 

Course Content 

IIITB/Senate/481h meeting/ Agenda/October 14,2015 
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Course Proposal � GEN 502 

Course Name GEN 502 Discrete Mathematics 
Course Proposer Name(s) Prof. Meenakshi D'Souza 

Prof. V. N. Muralidhara 
Course Instructor Name(s) Prof. Meenakshi D'Souza 

Course Type (Select one) 
"Special Topics" course proposals to be Core 

shared with faculty members for any 
feedback; but Academic Senate approval is 
not needed. All other course types need 
Academic Senate approval. 
Credits 2 
Grading Scheme 4-point scale 

(A,A· ,B+ ,B,B·,C+ ,C, D,F) 

Area of Specialization (if applicable) Not applicable. 
cs - Computer Science 
DS - Data Sciences 
NC&E - Networking & Communication and 
Embedded Systems 
SE - Software Engineering 
Semester Term: I 

Academic Year: 2015·16 
Pre-Requisites (where applicable, specify exact course names) 
None. 
Course Description 
This course provides an introduction to concepts in Discrete Mathematics at a post- 
graduate level, which are used widely in designlng engineering systems in Information 
Technology. 

Course Content 
• Set Theory, sequences, summations 
• Logic: Propositional logic and predicate logic 
• Functions, relations, equivalence relations, partial orders 
• Combinatorics: Sum rule, product. rule, pigeon hole principle, binomial 

coefficients, generalized permutations and combinations, inclusion-exclusion, 
generating functions 

• Induction and Recursion: Mathematical induction, strong induction, well ordering, 
recursion 

Assessments (optional for Special Topics courses) 
Mid·term exam, final exam, class tests. 

Text Book I References 

IIITB/Senate/481h meeting/ Agenda/October 14,2015 
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1. Kenneth Rosen, Discrete Mathematics and its applications, Mc-GrawHill, 7 edition, 
2012. 
Prep Term: July; Term I: Aug - Nov; Term II: Jan - Apr; Term Ill: Jun - July; 

Course Proposal - GEN 504 

Course Name GEN 504 Unear Algebra 
Course Proposer Name(s) Prof. V. N. Muralidhara 
Course Instructor Name(s) Prof. Manisha Kulkarni 
Course Type (Select one) 
"Special Topics" course proposals to be • Core 

shared with faculty members for any 
feedback; but Academic Senate approval 
is not needed. All other course types 
.1eed Academic Senate approval. 
Credits 2 
Grading Scheme • 4-point scale 

(A,A-,B+ ,8, 8-,C+,C,D,F) 

Area of Spedalization (if applicable) (Choose at most two areas from the 
cs - Computer Science list) 
DS - Data Sciences 
NC&E - Networking & Communication and 
Embedded Systems 
SE - Software Engineering 
Semester Term: I 

Academic Year: 2015-16 
Pre-Requisites (where applicable, specify exact course names) 

Course Description 
This course provides an introduction to concepts in Linear Algebra, which are 
used widely in designing engineering systems in Information Technology. 

Course Content 

IIITB/Senate/481h meeting/Agenda/October 14,2015 
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Course Name Introduction to Ethics 
Course Pronoser Name Chetan D. Parikh 
Course Instructor Name Che tan D. Parikh 
Course Type Elective 
Credits 4 
Grading Scheme 4-point scale 

(A,A-, B+, B,B- ,C+ ,C, D, F) 
Area of Specialization HSS 

Semester Term: II 
Academic Year: 2015-16 

Pre-Requisites 

English, HSS MI, HSS M II. 
Course Description 
Ethics is controversial and difficult to teach. But developing the ability to think 
about and answer ethical questions in an objective and mature manner is an 
essential skill as a 
professional and a human being. 

This course will expose students to the various aspects of the field of ethics, and 
through readings, group discussions and reflections, it will develop in students the 
analytical and cognitive skills to think logically as well as intuitively about ethical 
issues, to engage in rational discussions, and to arrive at their own conclusio�s. 

A student completing this course will acquire the abilities to: 

• Explain important concepts, principles and theories of ethics 
• Apply these principles and theories to ethical decision-making as an 

engineer and a human being. 
• Em;i.aQe in discussions about ethical auestions and oresent lonicallv 

Course Content 
1. Introduction 
2. Metaethics: Why should I be moral? Can there be a universal ethics? Where 

do 
ethical values come from? 

3. Normative ethics: Theories of philosophers: Aristotle, Kant, Rousseau, 
Bentham. 

Theories of religions: Hindu, Buddhist, Christian, Muslim, Baha'i. 

19 
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Annexure II - 2 

Course Proposal Template 

Course Name Geometric Modellinz 
Course Proposer Name(s) Prof. T. K. Srikanth, 

Course Instructor Name(s) Prof. T. K. Srikanth, 

Course Type (Select one) Select one from the following: 

All course types except "Special Topics" gn through the • Core 
process/or Academic Senate approval • Regular Elective ./ 

• Preparatory-Mandatory 
• Preparatory-Optional 

Credits 4 
Grading Scheme • 4-point scale ./ 

(A,A-,B+,B,B-,C+,C,D,F) 
- . 

Area of Specialization (if applicable) (Choose at most two areas from the list) 
cs � Computer Science cs 
DBIS -Database and Information Systems 
NC&E- Networking & Communication and 
Embedded Systems 
Semester Term: (I I II I III ./ I Prep) 

Academic Year: 2016-1 7 
Pre-Requisites (where applicable, specify exact course names) 
Good understanding of linear algebra and geometry 

Good object oriented programming skills (C++ preferable) 
CS 606 - Computer Graphics (preferred) 
Cou rsc Description 

This course aims at introducing the basics of geometric modelling, specifically curve, 
surface and solid modelling, as relevant to Computer Graphics, medical visualization and 
3D Printing. The course explores computational and representational techniques for 
geometric objects in these domains, as well as geometric algorithms involving such objects, 
covering traditional solid modelling as well as data-driven surface and volume modelling. 
The course includes implementation of geometric algorithms, programmatic design of 
geometric models using 3D modelling tools, and 30 printing. 

Course Content 
Module 1: Curves and Surfaces 

Tern late Version Number 
Tern late u ate dote 

IIITB/Senate/481h meeting/Agenda/October 14,2015 
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Course Proposal 

I Ternnlate Version Number I Template update date 

I I 

1.6 
07 Mor 
2013 

I 

Course Name Foundations of Cryptography 
Course Proposer Name(s) Ashish Choudhury 
Course Instructor Name(s) Ashish Choudhury 
Course Type Elective for IM.Tech students (3rd Year Onward) and 

M.Tech students (151 Year Onward) 
Credits 4 

Grading Scheme A, A-, B+, B, B-, C+, C, D, F 
Points as per IIIT-B Default Scheme 

Area of Specialization (if applicable) CS/NC 
cs - Computer Science 
DS - Data Science 
ES - Embedded Systems 
ITS - IT & Society 
NC - Networking & 
Communication 
SE - Software Engineering 
Semester Spring (Jan-May)-2016. The course will be offered 

every year during Jan-May semester. It has already been 
� offered last year and the detailed course homepage for 

that course is available here: 
htms://sites.google .com/si te/ashishcrvQto/CoW'ses/2015- 
cs-nc-813 

Pre-Requisites (where applicable, specify exact course names) 
There are no pre-requisites for this course. However it is expected that the students who are 
interested to take this course have had some exposure to a basic course on discrete mathematics, 
algorithms. or theory of computation. Having said that, I ensure that a significant effort will be 
made from my side to simplify the overall presentation of the course and make it easily 
accessible. 
Course Description 

This is the first course in the series of two crypto courses that 1 will be offering as an elective. 
The second course will be on advanced level research topic namely "Computing on Private 
Data". As the name suggests, this first course provides the basic paradigm and principles of 
modern cryptography. The focus of this course will be on definitions and constructions of various 
cryptographic objects. We will try to understand what security properties are desirable in such 
objects, how to formally define these properties, and how to design objects that satisfy the 
definitions. The aim is that at the end of this course. the students are able to understand a 
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Course Proposal 

Course Name Computing on Private Data 
Course Proposer Name(s) Ashish Choudhury - 
Course Instructor Name(s) Ashish Choudhury I 
Course Type Elective for IM.Tech students (41h Year onward) and 

M.Tech students (2"d Year) 

Credits 4 

Grading Scheme A, A-. B+, B, B-, C+, C, D, F 
Points as per IIIT-B Default Scheme I 

Area of Specialization (if applicable) CS/NC 
cs - Computer Science 
DS - Data Science 
ES - Embedded Systems 
ITS -IT & Society 
NC - Networking & 
Communication 
SE - Software Engineering 
Semester Fall (Aug-Dec)- 2016. This course will be offered 

every year during the Aug-Dec semester. The course is 
currently being offered (Aug-Dec 2015) with the name 
"Secure Computation". The detailed course homepage 
for this course is available here: 
htt12s://sites.google.com/site/ashishcry12to/Courses/2015· 
cs-nc-857 

Pre-Requisites (where applicable, specify exact course names) 
A student is applicable to credit this course only if he/she has credited "Foundations of 
Cryptography course. The course requires familiarity with some of the basic concepts covered in 
the first course in the cryptography series, apart from the basic knowledge of the concepts from 
discrete mathematics and algorithms. Having said that, I will ensure that a significant effort will 
be madefrom my side to simplify the overall presentation of the course and make it easily 
accessible. 
Course Description 

This will be the second course in the series of crypto courses. In the iirst course, we rigorously 
learn about various cryptographic objects, like encryption schemes, signature schemes, message 
authentication codes, hash functions, etc. This course will discuss about how using these 
cryptographic primitives, one can do computation on distributed and sensitive data, also known as 

.t:remplate Version Number 

1.6 
Template update date . 07M:ir2013 
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Course Proposal Template I Annexure II - � , 

Course Name Scientific Computing II 
Course Proposer Name(s) Prof. Jaya Sreevalsan Nair 

Prof. Shiva Kumar Malaoaka - 
Course Instructor Name(s) Prof. Jaya Sreevalsan Nair 

Prof. Shiva Kumar Malaoaka - 
Course Type (Select one) Select one from the following: 

• Core 
"Special Topics" course proposals to be shared with • Elective 
faculty members for any feedback; but Academic Senate Preparatory-Mandatory approval is not needed. All other course types need • 
Academic Senate approval. • Preparatory-Optional 

• Special Topics 
Credits 4 
Grading Scheme • 4-pointscale 

(A,A-,B+,818-,C+,C,O,F) 

-- Area of Specialization (If applicable) (Choose at most two areas from the list) 
cs - C.omputer Science N/A-GEN category 

DS - Data Sciences 
NC&E - Networking a Communication and 
Embedded Svstems 
Semester Term: (I I II I 111 I Prep) 

Academic Year: 2016-17 
Pre-Requisites {where ap licable, specify exact course names) 
Algorithms, Programming (Cf Matlab), numerical analysis, calculus and matrix 
operations (linear algebra) are assumed, Introduction to Scientific Computing (GEN601) 

Course Descri tion 
This course, intended for M.Tech. 3rd semester and iMTech. 7th semester, is an advanced 
course, after the introductory GEN601, in lines with the our experiences with teaching 
GEN601 and proposal for introducing a course on high performance computing. 

The goal of this course is numerical computation for mathematical, computational, and 
engineering problems of complex nature. These problems involve usually ordinary or 
partial differential equations and need a great deal of optimization. Further, these 
problems are not easily solvable on simple computers owing either to their complexity or 
to the large amount of required computation time. Hence the need for parallel 
computing on super computers. This process of moving from simple serial codes to 
parallel codes and from a simple computing to complex parallel computing architecture 
will be highlighted. 
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INTERNATIONAL INSTITUTE 
OF INFORMATION TECHNOLOGY BANGALORE 

26/C, Electronics City, Hosur Road, Bangalore 560 100 
Phones: 080·28527627·635, 41407777; Fax: 080·28527636 

Website:www.iiitb.ac.ln 

Date: December 14, 2015 

Sub: Minutes of 48th Senate meeting of the International Institute 
of Information technology, Bangalore held on December 9, 
2015 at 2.00 pm. 

Dear Sir/Madam, 

Please find herewith attached Minutes of the 48th Meeting of the Senate of 

IIITB held on December 9, 2015 in the Board Room of IIIT Bat 2.00 PM. 

Best Regards 

(VS Prakash) 
Registrar &. 
Secretary to the Senate 
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I Date of the Defense I November 24, 2015 

48.4 Consideration and Approval of new Course Proposal: 

The Senate has approved the course proposals as detailed below: 

48.4.1 Course on 'Introduction to Ethics' submitted by Prof Chetan Parikh to be 
offered to iMTech Students as Elective during Term II of the Academic Year 2015· 
16. 

48.4.2 Course on 'Geometric Modelling' submitted by Prof T K Srikanth and Prof 
Jaya Sreevalsan Nair to MTech 3rd Semester and iMTech 7th Semester students 
during the Academic Year 2016· 17. 

48.4. 3 Course on 'Foundation of Cryptography' submitted by Prof Ashish 
Choudhury to iMTech 3rd year and MTech 1st year students. 

48.4.4 Course on 'Computing on Private Data' submitted by Prof Ashish 
Choudhury to iMTech 4th year and MTech 2nd year students. 

48.4. 5 Course on 'Scientific Computing' submitted by Prof Jaya Sreevalsan Nair 
and Prof Shiva Kumar Malapaka during the Academic Year 2016-17. 

48. 5 Review of Strength and Structure of IIITB Senate: 

The revised rules' regarding Review of Strength and Structure of IIITB Senate was 
discussed and the Senate recommended that it may be placed before the 
Governing Body for approval. 

48.6. Items for Reporting: The Senate noted the details provided. 

48.6.3 49th meeting of the Senate of IIITB is scheduled to be held on ·10th 
February, 2016 

48. 7 Any other item(s) with the permission of the Chair: 

1. The Senate approved the course proposals which were tabled as 
detailed below: 

a. New course proposal for iMTech : Automotive IT - Car IT, 
Connected Cars and Automotive Cybersecurity. 

b. New course proposal for MSc Digital Society: On Social Media 
Communication. 
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C. Recommendations 

(a) The curriculum, specialization streams and the title of the degree. 
The committee recommends that the title of the degrees are not changed. Thus the 
degrees will continue to be Master of Technology in Information Technology ( M.Tech(IT)) 
and Master ofTechnology in Electronic System Design { M.Tech ( ESD)). The committee 
recommends that the specialisation streams in the IT branch is reduced to three from the 
current four. This is based on the preferences shown by the students in choosing the 
streams and electives over the last four years. The recommended streams are 

e Computer Science & Engineering, 
• Data Sciences 

-. Networking & Communication and Signal-processing 

The Committee recommends that the existing specialisation stream under ESD branch is 
continued. They are: 

• Systems on Chip Embedded Systems 

(b) The admissions process 
The committee does not recommend any change in the admission process or rules. GATE 
will continue to be used to generate the merit list and offers. 

(c) The graduation requirements of the degree 
The Committee recommends a reduction minimum credit requirements from 75 to 64 for 
the award of M.Tech degree. The minimum course credit a student has to enrol for is 
reduced from 59 to 48 and the minimum internship/project/thesis credit is kept unchanged 
at 16. The committee further recommends, out of a minimum of 48 course credits, not 
more than 12 credits be obtalner' 'Jy enrolling in to Project Elective/ Reading Elective. 

{dJ The k,:J ar:d distribution ol on1r.:;r crcdlrs 
The Committee recommends that out of the 48 course credits, a minimum of 16 credits are 
earned by enrolling in to core courses. The Balance credits may be completed by enrolling in 
at least eight elective courses . If at least five of the electives from a specialization stream , 
say DS then M.Tech{IT) with specialization in DS is awarded. If this condition is not met 
MTech (IT) is awarded. Similarly if at least five of the electives from a specialization stream ( 
SOC or Embedded systems) is completed the student is awarded M.Tech (ESD) with that 
specialisation stream. Others are open electives 

[c] Core Courses: 

Technical Communication 

The Committee recommends that the course "Technical Communication " is mandated to 
be undertaken who are found deficient, through an examination conducted during the first 
semester. The course will be scheduled during the second semester and will be of zero 
credit. The grade will be Pass/Fail. The other non IT core course" Business Management for 
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IT engineers" is dropped. One Credit Seminar course is merged with Project 
Elective\Research elective . 

Core Courses for M.Tech (IT) 

The following table provides the list of core courses recommended by the Committee. 

Introductory Programming 2 0 Prep term 

Data Structures and Algorithms 4 Semester1 

Operating Systems 2 Semester 1 

Database Systems 2 Semester 1 

Choke List ( students have to choose courses from 
the list below totalling at least 8 credits and at 

most 12 credns) 

Computer Networking & Communication and 
Embedd€d System 

4 Semester 1 

Software Engineering theory and Practice 4 Semester 1 

IT Project and Product Management 4 Semester 1 

2 Semester 1 

== - - ...:;eollll ,,.....-,--v,,:nc, mea 

Semester 1 2 Linear Algebra 

Probability and Statistics 

Discrete Mathematics 

Core courses for !VI.Tech (ESD) 

The following table provides the list of core courses for the M.Tech (ESD) 
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Course - . · . · · . • · . . . . 
. . . . �.. .... - . . . .. . . . . . .. emester, ·- , • . .. . . 

• - • l ·.' 

C Programming 

Basic Electronics 

0 

0 

Prep term 

Prep term 

Choice list { students have to choose four out of 
the following five) 

Analysis and Design or Digita1 IC 

Introduction to CMOS Fabrication and Analogue 
CMOS VLSI Design 

MATHS for ESD 

Principles of Embedded systems & Operating 
Systems 

Algorithm and data structures 

4 

4 

4 

4 

Semesterl 

Semester 1 

Semester 1 

Semester 1 

, 
4 Semester 1 

D. The internship and thesis options 

No change is being recommended in the internship/thesis options. 

E. Sponsored M.Tech 
The committee examined bringing similar changes to the Sponsored M. Tech programme 

too. It recommends 

• We recommend that a standing committee of the Senate be constituted to finalise course 
structure and curriculum for offering specialised M.Tech ( for example M.Tech in Computer 
Science ) with the following stipulations. 

o Admission through GATE Or Entrance Test conducted by lllTB 
o Minimum credit 64, minimum duration 2 years, maximum five years 
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International Institute of Information Technology 
Bangalore - 560100 

January 2016 

M.Tech. (IT) 
Programme Curriculum 

(Effective from academic year 2016-17} 
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1 Overall M.Tech. Programme Structure 

Tables 1 and 2 provide a summary of the credit distribution in the M.Tech. 
programme. 

Table 1: Overview of the curriculum 

Preparat-vv Term O credits 
• Introductory Programming (C and JaVdJ 

(3 weeks) • (PASS I FAIL mandatory courses) 

Semester 1 16 credits 
I 

• core courses Three Courses ( 8 credits ) mandatory I (15 weeks} • Balance 8 credits to be acquired by choosing courses from a list 
16 credits 

• 4 electives 
Semester 2 O credits 

(15 weeks} • Technical Communication for those found deficient in a test 
conducted in Semester 1 

• Pass /Fail 

Semester 3 16 credits 
(15 weeks) • 4 electives 

Semester 4 16 credits 
(26 weeks) • Internship I Thesis 

Total 64 credits 

Table 2: Credit Distribution 
Proposed !Credits % 

IT Core Course Credits 16 25% 
Elective Course Credits 32 50% 
Internship I Thesis Credits 16 25% 
Total credits requirement for M.Tech. 1 &4 

2 Areas of specialization 
The M.Tech. curriculum has three areas of specialization: 

• Computer Science and Engineering {CSE) 
• Data Science(DS) 
• Networking & Communication and Signal-processing (NCS) 

.. 
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3 Preparatory courses 
Students entering the M.Tech. programme are expected to come with some 
prior knowledge of programming. While we do not wish to conduct full-fledged 
programming courses at the Masters level. we will provide an opportunity for the 
students to hone up their programming skills in a structured way as part of the 
preparatory term. The preparatory term has two courses in programming 
(covering C and Java). The two courses will not carry any crediL However, they 
are mandatory courses wi1h a PASS/FAIL grade. These Programming courses will 
be taught with emphasis on hands-on programming exercises and projects. 

4 IT Core courses 
Core courses are those that all the students must take in the prep and first 
semester. The complete list of core IT courses is provided in Tobie l below. 

Table 3: List of core IT courses 
Course Credits Semester 
Introductory Programming 1 0 Prep term 

Introductory Programming 2 0 Prep term 
Data Structures and Algorithms 4 Semester l 

Operating Systems 2 Semester l 
Database Systems ') Semester 1 .... 

Choice List ( students have to choose 8 Semester l 
courses from the list below totaling at 

- least 8 credits and gt mo�t 12 credits) 
Computer 1-lelworking & Cornm vnicotion ,; Seme.;ter I 

Software Engineering theory and Practice 4 Semester I 

IT Project and Product Management 4 Semester I 

Discrete Mathematics 2 Semester I 
- 

Probability and Statistics 2 Semester J 

Linear Algebra 2 Semester I 

Details regarding objectives, syllabus and lecture hours for each course are 
provided in the Appendix-A. 

= 
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Appendix-A 
This section provides on the core courses in the curriculum. Each subsection 
below contains details regarding the various core courses. Elective courses 
topics will be given by the respective faculty member(s) and it will be processed 
through the Senate, before addition to the semester's elective. 

Introductory Programming 

Students come for M.Tech. from many different branches of Engineering. They all 
have varying levels of programming knowledge. Good programming skills are 
recognized as being a minimum pre-requisite tor virtually all the courses (both 
core and elective). The goal of the preparatory term is to give a fast-track 
introduction to programming. The following table highlights some of the details 
of the course: 

Course Introductory Programming I & II Name 
Term Preparatory Term 
Course 0 Credits 
Duration 3 weeks 

Introductory Programming I Introductory Programming I 
C Programming Java Programming 

Morning) (Atternoon) 
I 

Session 3 hours per day 
_ ..-ssion 

3 hours per day duration duration I - 
Sessions 5 ; Sessions per 5 per week week 
Total 45 hours {3 weeks) Total duration 45 hours {3 
duration weeks} 

Course Objectives: At the end of the course, the students should have 
knowledge and competencies in the tollowing areas: 

e C Programming Language 
• Knowledge on the proper usage of all C programming constructs. 
• Ability to compile, debug and run multi-file C programs in a Linux 

environment. 
• Java Programming Language 
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Mathematics 

Discrete Mathematics: 

• 

--- 
Course Objectives: Three courses, of two credits each, are offered in the first 
semester. They provide an introduction to Mathematical Concepts which are 
used widely in designing engineering systems. 

I 

\ 

� Basic log;c: Propositional logic: logical connectives. truth tcoles. norrnol 
forms {conjunctive and dis_iunctive). predicate- logic. modus ponens and 
modus toflens. 

• Proof techniques: Notions of implication, converse, inverse, contro 
positive, negation, and contradiction, the structure of formal proofs, direol 
proofs, proof by counter example, proof by contraposition, proof bl 
contradiction, mathematical induction, strong induction. 

• Set Theory: Definition of set, relations, equivalence relations anq 
equivalence classes, cardinality and countability. 

• Combinatorics: Pigeonhole principle, inclusion-exclusion principle} 
generating functions. recurrence relations. 

• Groups, rings and fields, with application. 

Probability Theory and Statistics: 

• 

- 
- 

- 
- ........... . 

- 

• Sample space, axioms of Probability theory, random variables, distribution 
function and density function, mean, variance, characteristic function 
and central limit theorem. 

• Law of large numbers, introduction to Stochastic processes with exornples. 
• Statistical estlrno" ,, parametric distribution estimation. non-para ... stric 

distribution estimation, optima! detector des1gr. and hypothesis tes;·ng . 
Chebyshev and Chernobounds 

Linear Algebra and Matrix Theory: \ 
e Vector spaces, subspaces and bases, norms, inner product spaces, Gram 

Schmidt orthogonization, linear transformations. 
• Matrices, Eigenvalues and Eigen vectors. LU and QR factorization, trace 

and determinant, quadratic forms and canonical forms, singular va!ue 
decomposition, least squares problem and Moore Penrose inverse. 
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SE Theory and Practices 

Knowledge of software engineering principles is critical for any IT professional. 
Students can imbibe and internalize these principles only by applying in a 
systematic and structured manner. The Software Engineering Prac1ices course is 
designed with a greater emphasis on hands-on practices of well-known 
principles, The course is divided two components: 

1. Lecture (about 25 hours) - January- April 

2. Project (about 6 months duration) - January - June 

While the lecture componen1s will cover all essential concepts and principles, 
the project component will provide an opportunity for the students to actually 
put the principles into practice. The project component will also help in filling the 
void created by the absence of projects in the OS, Databases, and Data 
Structures and Algorithm courses as per the revised curriculum. 
Assessments will be done based on about 70% weight given to the project and 
about 30% weight given to the lecture component, thus emphasizing the 
importance of practicing what is being taught. 
The Software Engineering Practices course is intended to be offered as a fifth 
course in the second semester because the value of the course is fully realized 
only when the project component happens in parallel. The following table 
highlights some of the details of the course: 

Course Name Software Engineering Theory 
and Practices 

Course Credits 4 
I Lectures I .. ors eer week 2 

Total number of lecture 
hours 25 
(per semester) 
Project Duration 6 Months 

Course objectives: At the end of the course, students should have knowledge 
and competencies in the following areas: 

• Practical application of project management practices 
• Awareness of practices for developing programs with emphasis on quality 
• Defining project tasks with guidance from well-defined process models 
• Effective management of source code 
• Familiarity with basic terminology associated with process models and 

quality models. 
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• Product deliverables (as defined and evaluated by the project mentor). 
• SE practices (as defined and evaluated by the course instructors). 

In effect. if l 00 marks are. allocated for the overall course, following is the 
recommended break up of evaluation: 

• Lectur: component - 30 marks (exam-based evaluation) 
• Project - SE prac1ices - 20 marks (documentation-based evaluation) 
.. Project - Product deliverables - 50 marks (demo and testing-based 

evaluation) 

Database Systems 

The following table highlights some of the details of the daiabase systems 
course: 

Course Name Database 
Systems 

Course Credits 2 
Lectures hours per week 3 
Total number of lecture 
hours 24 
(per semester) 

Course objectives: At the end of the course, the students should have 
knowledge and competencies in the following areas: 

• Unders' ,d the principles of conceptual modeling 
• Design databases 
" Principles of database programming 
• Knowledge of DBMS components 
• Other data management technologies (e.g., data exchange, in-memory, 

etc.) 

Course contents: 
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• information systems (2 hours): Basic concepts (models, schema, data, 
information, knowledge). elements of information systems, overview of 
database systems. 

c Conceptua! modeling (3 hours): lntroduction to conceptual modeling. 
entity relationship models. UML. class diagrams. 

• Relational databases (11 hours): Relational data model. database design 
concepts. DB design via OR mapping, relational algebra. SQL tutorial, 
functional dependencies, overview of normal forms (till BCNF) 
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COURSE CONTENTS 

COURSE OVERVIEW AND OBJECTIVES 

• DBMS (7 hours): Components of a DBMS, storage structures - primary, 
clustering, secondary, multi-level, query processing - overview, query 
transformation, query evaluation, transaction processing- overview, ACID 
properties, concurrency control - schedules, serializability, deadlocks. 

Application development (3 hours): Database programming (SQL, embedded 
SQL, JDBC etc.), overview of 2-tier, 3-tier and n-tier architectures 

IT Project and Product Mar. :19ement 

Page 14 

• Project management life cycle. knowledge areas 
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Good project and product management has become necessity for large IT 
service firms. The first part of the course covers the life cycles of software project 
management including processes, tools and methods, organizational, financial 
and market analysis. A detailed exposure is given to the students in different 
knowledge areas of project management including, risk management, human 
resource management, estimation procedures. scope and requirements 
management and financial management of projects. Since most of the IT 
projects span geographical locations. culture, time zones and common 
,rotocols for distributed projects will. also b> discussed. Agile and lean 

methodologies in project management literature will also be discussed. The 
second part cf the course deals with product management. The specific case 
of market analysis and the product-market fit will be discussed complemented 
by cases in the knowledqe area. Processes for large scale product 
management will also be discussed. Most of the product management firms 
struggle with governance structure, either in terms of co-existing with services 
part of. the business or stand alone. These and regulatory issues relating to IT 
products in areas such as Intellectual Property, data privacy and security, 
regulatory arbitrage will also be illustrated with associated cases. Finally, the 
ethical issues firms face in product and project management will also be 
discussed. 

Course Name IT Project and Product 
Manaoement 

Course Credits 4 
Lectures hours per week 2 
Total number of lecture 
'hours 45 
{per semester) 
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Operating Systems 

The following table highlights some of the aspects of the Operating Systems 
course: 

Course Name Operating 
Syste,, .s 

Course Credits 2 
Lectures hours per week 3 
Total number of lecture 
hours 24 
(per semester) 

The following topics will be covered course in the first regular semester: 

• General ideas about operating systems 
• The evolution of operating systems, types of operating systems 
• System calls; user vs. super- user 
• Processes and threads, process scheduling and management 
• IPC (Inter Process Communication) and the dining philosophers problem 
• Race conditions and mutual exclusion, scheduling 
• Memory, virtual memory ond memory management 
• Paging vs. segmentation 
• Page replacement algorithms 
• Distributed systems, briefly 
� Message-passing vs. shared ernory 
• Logical docks and the ordering of events, impossibility results ond proofs 
• Security issues 
• Threats, encryption, symmetric vs. asymmetric, attacksfrom within the 

system and from outside, protection mechanisms 
• A selection of advanced and related topics including introduction to 

RTOS, Mobile OS etc. 

There.will be no project component in this course. 
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Networking and Communication 

Course Name Networking and 
Communication 

Course Credits 4 
Lectures hours per WP.ek 2 
Total number of lecture 
hours 45 

J2er semester) ---- 

Objectives: This is an era of networking between computers, mobiles and 
Internet of Things. Hence, this course covers the fundamental concepts of 
networking and communication. At the completion of the course, the student 
should be able to understand the following topics: 

• End to end Architecture (topology+ protocols) of Data networks. 
• Functionalities of various layers in ISO model and interaction between 

them. 
• Principle aspects of communication 

Main Modules: 

• Data Network Architecture {3 week}: In depth conceptual understanding 
of all the topologies and layers of the ISO models and the associated 
protocols. 

• Application L 1er (2 weeks): HTIP protocol. SMTP protocol (et .ril). DNS, · 
socket programming · 

e Transport Layer (3 weeks): TCP concepts, UDP concepts, conqesfion/Ilow 
control, multiplexing/de-multiplexing 

• Network Layer (2 weeks}: Routing algorithms, internet signalling, IP 
addressing 

• Datalink Layer (2 weeks): ARP protocol, MAC protocol. error 
correction/detection 

• Physical Layer (3 weeks): Channel capacity, modulation and basics of 
FEC. 
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Data Structures and Algorithms 

Objectives: Students passing this course are expected to have basic familiarity 
with the presented topics. 

This document does not mandate a specific teaching style, text book or load 
distribution across the topics. A suggested ideal time distribuuon is presented 
across each topic. Suggested textbook is Cormen et al. Introduction to 
Algorithms (popularly called CLR earlier - and now CLRS book). 

Total credits: 4 
Class hours (per week}: 3 

• Algorithmic analysis 11 week): Asymptotic notations for algorithms. 
recurrence tree methods, complexity classes 

• Abstract Data Structures(5 weeks): Properties of: Arrays, stacks, queues, 
linked lists. trees, binary trees, heaps. DAGs. balanced trees. hash tables, 
graphs, regular graphs 

• Algorithmic paradigms: Divide and conquer, Dynamic Programming, 
greedy algorithms (4 weeks}: General method of divide and conquer. 
example divide and conquer algorithms: merge sort, quick sort, Strassen's 
matrix multiplication. binary search, general method of dynamic 
programming, relaxation techniques, knapsack problems. 

• Search and Traversal (4 weeks): Searching in Binary Trees, Graph 
traversals: DFS and BFS, backtracking methods, branch and bound 
techniques with examples from graph algorithms, spanning tree 
algoritl . is, Algorithms based on graph cuts. 

• Randomized Algorithms ( l week): Las Vegas and Monte Carlo paradigms, 
some example randomized algorithms. 
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platforms in the form of Socs, which integrate not only the core digital 
functionality, but also the analog mixed signal functionalities. It is also consistent 
with the curriculum name being adopted by several reputed universities all over 
the world. 

In the new curriculum, 50% of the students will specialize in SoC and 50% will 
specialize in EMS. The c <cislon of a student going to either of the two strec Tl will 
be based on his performance in the first semester and the number of students 
preferring a particular stream. The students will be given this information during 
1he counseling done on joining the program and at the start of the program. 

2 Overall M.Tech. in ESD Programme Structure 

Tables 1 and 2 provide a summary of the credit distribution in the M.Tech. 
programme. 

Table 1 · Overview of the curriculum 
O credits ! 

Preparatory Term C Programming I • 
(3 weeks} • Principles of Electronics 

(PASS I FAIL mandatory courses) 

Semester 1 16 credits 
• 4 core courses out of the five {15 weeks) 

Semester2 16 credits 
• 4 Electives (15 weeks) (4 X 4 credits= 16 credits) - ·-- 

Semester 3 116 credits · 
, • 4 electives I 

(15 weeks) (4 X 4 credits= 16 credits) i Semester4 16 credits 
{26weeks) I • Internship I Thesis 

I 

Total 64 credits I 
I 

Table 2: Credit Distribution 
Pro osed 

I ESD Core Course Credits 
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Elective Course Credits 32 50% 
Internship I Thesis Credits 16 25% 
Total credits requirement for M.Tech. 64 

3 Area of specializations 
The proposed M.Tech. in ESD curriculum has two area of specializations: 

• System on Chip (SoC) 
ci Embedded Systems !EMS) 

4 Preparatory courses 
Students entering the M.Tech in ESD programme are expected to come with 
some prior knowledge of C programming and basic electronics. While we do 
not wish to conduct full-fledged C programming courses at the Masters level. 
we will provide an opportunity for the students to hone up their C programming 
skills in a structured way as part of the preparatory term. The preparatory term 
has one course in programming (covering C). The other course on basic 
electronics will provide an opportunity to get hands-on with circuits and 
simulation tools. The two courses will not carry any credit. However, they are 
mandatory courses with a PASS/FAIL grade. The Programming and Basic 
Electronics courses will be taught with emphasis on hands-on activities. 

5 ESD Core courses 
Core courses are those that all the students must take mandatorily. The 
complete list of core courses is provided in Table 1 below. 

C Programming 

Basic Electronics 

0 
0 

Prep term 

Prep term 

Four to be chosen f rorn the five below 

Analysis and Design of Digital IC 

Analog CMOS VLSI Design 

�,'\ATHS for ESD 
Principles of Embedded System Design 
12) + Operating systems ( 2) 

4 

4 

4 

4 

Semester] 

Semester l 

Semester 1 

Semester 1 

�JF."_.........,..U =--- ... ma 
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Semester l 4 Data structures end Algorithms 
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• 

o Analysis and design of Digital IC (4 r.redits) 
• Introduction to CMOS fabrication and Analog CMOS VLSI Design (J 

credits) 
• Mathemotics for ESD (4 credits) 
• Operating Systems (2 credits) &Principles of Embedded Systems (2 credits] 
• Datastructures and algorithms ( 4 Credits) 

6 Electives 

Design of an elective course will be addressed in details by the faculty 
concerned. This design of the course will be presented to taculty 
meeting/Senate before being offered to students. 

The number of electives to be completed by each student is eight. Thus the total 
number of credits that can be accumulated through electives is now 32 credits. 
Each elective will be associated with one or more area of speciaiizations with 
the exception of elective courses from the Information Technology and Socie ·y 
area of specialization, which will be offered as open electives. Each student is 
required to take at least five electives Irorn his/her area of specialization. Fo 
example, for a student from the Soc areo of spectot'zonoo. all electives +hot are 
,isted under EMS area of specialization ( and not cross-tisteo under SoCJ wi:i be 
considered as open electives. The open electives also includes courses from IT 
Society, Data-Science (OS), Software-Engineering (SE), Networking and 
Communication {NC), Computer Science (CS) streams of our regular MTech ln iT 
curriculum. Students from the regular M. Tech. in IT curriculum specializing in CS, 
DS, SE, and NC can also take the electives offered in the new M. Tech. in ESD 
curriculum as open electives. Moreover, these electives can also be taken as 
regular electives by students from the iMTech curriculum. 

Details regarding objectives, syllabus and lecture hours for each course are 
provided in the Appendix-A. The elective courses are listed in Appendix Band C. 

The Students have to choose a minimum of four out of the above 5 . 

Apart from courses in the Preparatory term, the core courses to be covered in 
the first regular semester are: 

- 

L: 
I .- 



7 Project Electives /Supervised Reading (Reading Elective) 
1. There are two forms of special electives called: Project Elective 

(PE} and Reading Elective (RE}. These electives ore intended for 
experiential and guided learning. 

2. Every PE course at least have the following characteristics: 
• Ove.oll Plan 
• Visible Output 
• Direct Supervision 

3. PE and RE follow the usual let1er grading pattern available to 
other courses. 

4. Mtech students may opt for at most one PE and at most one RE 
course, per semester. The total number of PE/RE shall not 
exceed 3 in the entire programme 

5. involvement of external institutionai entities if any, as part of a PE 
course. should be expedited within the framework of the existing 
collaboration and IP policies of the Institute. 

These above rules are same as existing in the regular M. Tech. for IT curriculum. 

8 Thesis/Internship 
Thesis/Internship shalt be of 26 weeks duration and a student can accumulate 16 
credits on successful completion of thesis or internship. 

For the students pursuing Internship: 

.. Internships to be considered as six months (not less than five months) of 
supervised project work carried out at industry or academic institutions. 

• The internship committee will ensure that a mid-term feedback is 
collected {for every student pursuing internship) to ensure smooth progress 
towards completion. 

• A1 the time of internship completion the internship committee will also 
collect the certificate {sotisfoctory/unsatisfactoryj from concerned person 
of the organization. If the certificate is unsatisfactory then the institute 
internship committee will review the matter and if they agree with the 
certificate given, and then the student has to carry on the internship 
again at same or different place. It the certificate is satisfactory then the 
student full fills the requirement of lnternship. 

For·students pursuing thesis. the following guidelines hold: 
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'Appendix-A Core courses 
This section provides on the core courses in the curriculum. Each subsection 
below contains details regarding the various core courses. Elective courses 
topics will be given by the respective faculiy member(s) and it will be processed 
through the Senate, before addition to the semester's elective. 

C Programming 

Students come for M.Tech. from Electronics, Electrical and Instrumentation 
Engineering background. They all have varying levels of programming 
knowledge. Good programming skills are recognized as being a minimum pre 
requisite for virtually all the courses (both core and elective}. The goal of the 
preparatory term is to give a fast-track introduction to programming in C. The 
following table highlights some of the details of the course: 

ourse C Programming I Nome 
Term Preparatory Term 
Course 0 Credits 
Duration 3 weeks 
Session 3 hours per day duration 

I Sessions 5 K':.����_!'c__ 
45 hours (3 we eks] j I duration 

Course Objectives: At the end of the course, the students should have 
knowledge and competencies in the following areas: 

• Preliminaries: Introduction to Unix, Introduction to case study 
• Data types and expressions: Variables and data types, scope and 

lifetime of variables, type casting and data type conversion, expression 
evaluation 

" Control flow: if statement, it-else statement, switch-case statement. for 
loop, while loop, do-whi!e loop 

• Functions: User-defined functions, parameters and retorn values, global 
variables, static variables, multi-file programming, introduction to built 
in libraries {math.h, string.h, e1c.). 

• Recursion: Recursion for divide-and-conquer 
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• Arrays: 1-d array, 2-d array and n-d array 
• Pointers: Pointers and addresses, pointers and function arguments, 

pointers and arrays, address arithmetic, character pointers and 
functions 

• More on pointers: Pointer arrays, pointers to pointers, pointers to 
functions 

.. Structures: Basic of structures, structures and functions. orrov: of 
structures 

.. Advanced structures and unions: Poinfers to structures. sell-referentiot 
structures, unions, bit-fields 

o File 1/0: Text 1/0 sequential access, binary 1/0 sequential access, binary 
1/0 random access 

The course is divided into multiple modules. Each module is comprised of lecture 
session(s) and lab session(s). A session typically has a one hour iecture followed 
by a 2 hour lab every day. 

Principles in Electronics 

The goal of basic electronics preparatory course is to revise and clarify some of 
the basic concepts in electronics. This will help them to get more confidence in 
designing circuits and logics in regular semesters. Good electronic designing 
and trouble shooting skills are required throughout the MTech curriculum. The 
following table highlights some of the details of the course: 

Page 10 
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I Principles in Electronics 

I Preparatory Term 
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Credits 0 

Duration 3weeks 
Session 3 hours per day I I duration 

' Sessions 15 per week 
Total 45 hours [3 weeks) I duration r 

!Course 
I Name 

I Term 
Course 
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Course Objectives: At the end of the course, the students should have 
knowledge and competencies in the following areas: 

Design of RLC filter circuits, Rectifier circuits; Ebers-Moll model applied to basic 
transistor circuits. BJTs and MOSFETS amplifier circuits; FET switches. Feedback 
and operational amplifiers and use of Opamps as amplifiers, peak detector. 
ditterentk+ors, integrator circuits, Schmitt Trigger and ccmp+-ofors. Active filters 
and Oscillators. TTL and CMOS, Digital gates using MOSFETs, Decoders. 
Multiplexers, Latch. Flip-Flops, Counters, Registers. Memories, Mealy and Moore 
machines, Finite State Machine, state equivalence and machine minimization; 
Algorithmic state machines, .l\nalog/Digital Conversions. and Introduction 1o 
different microcontroller boards such as Arduino, Raspberry Pi. Galileo 
Development boards, Verilog example codes. 

The course is divided into multiple modules. Each module is comprised of lecture 
session{s) and lab session(s). A session typicaliy has a one hour lecture foliowed 
by a 2 hour lab every day. 

Mathematics for Electronic Systems Design 

This course will cover aspects of mathematics relevant to the design and 
analysis of Embedded Systems. and Semiconductor devices. We will cover 
aspects of discrete mathematics relevant for the analysis of switching circuits 
such as Boolean Algebra. logics and predicate calculus needed for the analysis 
of real-time systems, graph theory that is relevant in the analysis of digital circuits 
and deve .oment ot EDA tools, probobilitv and statistics n, ..:ded for reliability 
analysis, Monte-Corio simulation, linear a!gebra and differerriol equotior-s 
needed for circuit simulation. understanding CMOS technology and 
semiconductor physics. Computational geometry will also be included that is 
needed for robotics. 
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Analog CMOS VLSI Design (4 credits) (SBS/CP) 
Prerequisites : Kirchoff's Laws(KCL/KVL) in electrical networks, Linear circuits: 
Thevenin/Norton theorems, phaser analysis. Some exposure to 
diodes/transistors. biasing and small-signal analysis would be useful. 

The course has two objectives : 
( l) To explain how robust Analog MOS circuits C"'rtn be designed with a good 

understanding of VLSI Technology and MOS Device Physics. 

The course will discuss how Analog circuits are designed in a VLSI chip 
environment. The methodology adopted for leaching this course is to first 
provide a simple physical model of the MOSFET transistor that is capable of 
abstracting the essential electrical behavior of the device. Following this a 
related small-signal MOSFET model can be derived. The application of DC and 
small-signal analysis methods on MOSFET circuits can then follow. 
The main aim of the course will be to !earn how to analyze and build CMOS 
amplifiers that are the building blocks of almost all VLSI mixed-signal systems. ,.6,t 
every stage of the course the students are expected to design, on paper as well 
as simulation, the circuits discussed in the class. An important aspect of the 
course will be a project in which the students are expected to design and 
simulate (using Spice simulator). 

Topics : MOS device physics. Common-source. common-gate, common-drain, 
and coscode stages, Differential amplifiers, Current mirrors, Frequency response 
of omolifiers, One and two-stage operational amplifiers. Stability and frequency 
compensation. The course wilt be useful for those interested in VLSI Design, 
mixed-signal embedded hardware and is o pre-reqursite for RF Design. 

References: 
1. Design of Analog CMOS Integrated Circuits, B. Razavi, Tata McGraw-Hill. 
2. CMOS : Circuit Design, Layout and Simulation, R. Jacob Baker. IEEE 

Press/wllev Student Edition. 
3. Silicon VLSI Technology Fundamen1als. Practice and Modeling, J. D. Plummer, 

M. D. Deal, and P. B. Griffin 
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Analysis and design of CMOS Digital IC (4credit hours} (MRISKR) 

Topics : The theory part includes CMOS logic, latches, flip-flops, CMOS iovout. 
MOSFET Current and Capacitances, Non-ideal MOSFET Effects. CMOS Delay 
Estimation. Logical effort, Delay optimization and logical effort, Power 
estimation: Static and Dynamic, Low-Power design, Static Combinational CMOS 
Logic Styles, Dynamic Cornbinoti-vi CMOS Logic styles. Static and Dynamic 
Sequential Circuit Design, Technology scaling, and VLSI design methodoloqies. 
The course will include o lab component of l credit hour. This will require students 
to spend 2 hours per week in the lab. Lob component inciudes Schematic. end 
layou1 of Digital circuits using Electric. HDL simulation, and synthesis using 
Mentographics/Xlinix/LASI digital design software tools. Digital prototyping on 
FPGA board is also included in this course. 

References: 
1. Neil H. E. Weste and David Harris, CMOS VLSI Design: A circuits and systems 

perspective, 4th edition, 2011. 
2. Verilog HDL: A guide to digital design and synthesis, S. Palnikar, 1996. 
3. J. Rabaey, A. Chandrakasan, and B. 1-...tikotic, "Digital Integrated Circuits," 2nd 

Edition, Pearson Education, 2003. 

Operating Systems (2 credit hours) (PGP/SKR) 

The following topics will be covered course in the first reguior semester: 

• System calls; user vs. super- user 
• Processes and threads. process scheduling and management 
,, IPC (Inter Process Comrnonicorion) and the dining philosophers problem 
• Frocess svncr» onizotion using muiex locks. semaphores, morutors. 
• Memory, virtual memory and memory' management 
e Message-passing vs. shared memory 
• Ket nel modules: changes and compiiation 

There wil! be no project component in this course. 

References: 
1. A,. Si!berschatz, P. Galvin, G. Gagne, Operating System Concepts. 9th Edition, 

John Wiley and Sons, 2012. 
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Principles of Embedded Systems (2 Credits) (PGP) (Approved Elective) 

Description : Embedded systems are everywhere and most of the electronic 
systems have a computer inside to do smart things. Due to great demand a 
large number of embedded systems are available in the market from many 
companies. Purpose of this course is to help students understand existing 
architectures of embedded systems and also understand principles i1wolved in 
designing such systems. In this course we will learn various issues involved in 
designing embedded systems meeting performance. cost, physical size and 
\Veight as we!I as power consump1ion requirements. Complex algorithms. user 
interface along with real time constraints make embedded compuilnq more 
challenging than normal computing without any constraints on time. The course 
will start with Shannon's paper on switching circuits. simple microcontrollers and 
all the way up to distributed embedded computing. In order to understand the 
engineering aspects better each student or groups of students will study one of 
the existing platforms and share the knowledge with the class and otso do some 
experiments on embedded systems. The course wi!I involve more open 
discussions to discover principles and lab to get hands on experience in working 
with embedded systems. 
Topics: Relay circuits. Boolean Algebra, Gates, Shift Registers, CPUs, Memories and 
Busses, Complex systems and Microprocessors, Embedded system design process 
and Formalisms for design, Instruction sets, CPU and Memory, 1/0 Devices and 
Component Interfacing, Program Design , Analysis and Optimization, Operating 
systems wlth real time constraints, Design Methodotcgie$ and Architecture design, 
Power management techniques for single and multi core systems, Multi core 
Embedded systems , Future Embedded systems, Neural computers and Quantum 
computers. 

�eferences: 
l. Computers us Components, Principles of Embedded Computing System 

Design, Wayne Wolf, Princeton University, Morgan Kauffman Publishers, 
Academic Press. 2001 

2. IEEE Papers as required 
3. Published material from Tl, ADI, ARM. Intel and others 
4. Software Development tor Embedded Multi-core Systems: A Prcct.col Guide 

Using Embedded Intel Architecture, Max Domeika 

c:r-:_� d�--��-�a-�-�..,...=·���!:!!!:!�==�� =�=== �-�%�7e-,'E: •��� )�� ·z�===-e-:!S!e ,·��-� =� Cf�dS'!!!!!!!:�7�-�-�� to�·� -·������ 
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Mathematics for Electronic Systems Design (4 Credits) (SN/SKR/PGP/MDS} 
Topics: This course will cover aspects of mathematics relevant to the design and 
analysis of Embedded Systems. We will cover aspects of discrete mathematics 
relevant for the analysis of switching circuits such as Boolean Algebra, logics and 
predicate calculus needed for the analysis of real-time systems, graph theory 
that is relevant in the analysis of digital circuits and development of EDA tools, 
p, , .. -bobilitv and statistics needed for reliability onctvsis. Monte-Carlo simulation, 
linear algebra and differential equotions needed for circuit simulation end 
computational geometry that is needed for robotics. 

References: 
l. Discrete Mathematics, Kenneth Rosen. 
2. Introduction to Linear Algebra, Gilbert Strang. 
3. Differential Equations, P. Blanchard, R.L. Devaney and G,R. Hall 
4. Computational Geometry, Algorithms and Applications, M.de Berg, 0. 

Cheong, M. van Kreveld. M. Overmars 

Data Structures and Algorithms (4 Credits) 

©lIIT-Bangalore Page 15 

Objectives: Students passing this course are expected to have basic familiarity 
with the presented topics. This document does not mandate a specific teaching 
style, text book or load distribution across the topics. A suggested ideal time 
distribution is presented across each topic. Suggested textbook is Carmen et al. 
ln1 duction to Algorithms (popularly called CLR eorlk - and now CLRS book). · 
Total credits: 4 
Class hours (per week): 3 
Algorithmic analysis 11 week): Asymptotic notations for algorithms, recurrence 
tree methods, complexity classes 
Abstract Data Structures(5 weeks): Properties of: Arrays, stacks, queues, linked 
lists. trees, binary trees, heaps, DAGs, balanced trees, hash tables, grapl-is, 
regular graphs. Algorithmic paradigms: Divide and conquer, Dynamic 
Programming, greedy algorithms (4 weeks): General method of divide and 
conquer. example divide and conquer algorithms: merge sort. quick sort, 
Strossen's matrix multiplication, binary search, generai method of dynamic 
programming, relaxation techniques, knapsack problems. Search and Traversal 
(4 weeks}: Searching in Binary Trees, Gr.aph traversals: DFS and BFS, backtracking 
rnetnods. branch and bound techniques with examples from graph algorithms. 
spanning tree algorithms. Algorithms based on graph cuts. Randomized 
Algorithms (l week): Las Vegas and Monte Carlo paradigms, some example 
randomized algorithms. · 
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Appendix-8 Soc Electives 

Testing and Design For Testability (4 Credits) {SKR/EF) 

Introduction to Testing: VLSI Testing Process and Test Equipment; Test Economics 
and Product Quality; Fault Modeling; Test Methods: Logic and Fault Simulation; 
Testability Measures; Combinotiono' Circui1 Test Generation; Sequential Circuit 
Test Generation; Memory Test; DSP based Analog and Mixed Signal Test; Model 
based Analog and Mixed Signol Test; Delay Test; IDDQ Iesl: Design For 
Testability : Digital DFT and Scan Design; Built In Self Test; Boundary Scan 
Standard; Analog Test Bus S1andmd; System Test and Core Based Design; The 
Future of Testing. 

References: 
1. Essentials of Electronic Testing For Digital. Memory & Mixed -Signal VLSI 

Circuits - M. Bushnell & V. D. Agrawal 

Page 16 
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High Level Synthesis and Optimization of Digital Circuits (4 Credits} (SKR) 
Topics : Logic Optimization and Synthesis : Combinational Logic Synthesis : Two 
Level - Multiple input & multiple output minimization by exact and heuristic 
algorithms; Symbolic Minimization and Encoding Problems; Multiple level logic 
synthesis; Technology mapping; Sequential Logic Synthesis : State minimization, 
State assignment - For two level and multiple level logic, Multiple FSM realization. 
Hierarchical FSMs; High Level Synthesis : Architecturol Models, Quality Measures. 
Design Description Languages, Register Transfer Components, Design 
Representation, Design Transformations, Design Partitioning, Scheduling, 
Allocation. Resource Sharing and Binding, Dato-path and Control generation, 
Design Flow in High Level Svnth; _.,;;, Desigr tv'\ethodologies in Hig:1 Level 
Synthesis, System Level Design and Svnthesls: Physical Desigr� -:�.··1,"'ie!>is 
Placemeni, Floor-planning, Routir.g and Compaciion. 
References: 
1 . G. De Micheli. Synthesls and Optimization of Digital Circuits, t-/\CG:aw Hill - 

International Students Edition. 
2. D. D. Gajski, N. D. Dutt, A.C.H. Hu and S. Y. Lin, High Level Synthesis : 

Introduction to Chip and System Design, Kluwer Academic Publishers. 
3. D. 0. Gajski, F. Vahid, S. Narayan and J. Gong, Specification and Design of 

Embedded Systems, Prentice Hall. 
4. Naveed Sherwani, Algorithms for VLSI Physical Design Automation, Kluwer 

Academics. 
Journals : Design and Test of Computers, IEEE / AC�..A Journal on Electronic 
Des'gn Automation/ IEEE Transactions on CAD, Computers and VLSI Systems. 
Conference Proceedings : International VLSi Conference/ Design Automation 
Conference (DAC) / International Conference on Computer Aided Design 
(iCCAD) / Asia South Pacific Design Automation Conference (ASPDAC). 
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Functional Verification of SoC Designs (4 Credits) (SKR) 

Prerequisites : Digital and Analog electronics 

System on Chip (SoC} designs inherit all the well known verification and 
validation difficulties associa1ed with complex ASIC designs, besides adding 
their own set of newer problems. These arise because SoCs am primarily 
'rnplernenteo by re-using lntellecf uol Property (IP) cores. It is weil known that 
verification today constitutes about 70% to 80% of the to1al design f--fforl, 
thereby, making ii the most expensive component in terms of cost and time. in 
the entire design flow. It is expected to get even worse for SoC designs. In a 
complex SoC design flow functional verification is very important; any 
behavioral or functional bug escaping this phase will not be detected in the 
subsequent implementation phases and will surface on!y after the first silicon is 
integrated into the target system, resulting in costly design and silicon iterations. 
Many of the issues relate to intrinsic limitations of some of the verification 
approaches taken; white others have to do with the quality of the design 
information, by way of, design descriptions, design documentations and design 
specifications, from which the overall verification objectives are derived. Socs 
have brought to focus the need to carry out design and verification 
concurrently. For the design and verification task to proceed concurrently there 
is a need to capture formally, design information and implementation details at 
various levels of abstraction. Another reason for the need to formalize is that, as 
designs become more complex, functional verification will have to be corried 
out using the divide and conquer approach. For these approaches to succeed, 
specifications of either, the individual modules, or individual IPs. if any ore used, 
have to be stated formally. The proposed course will address the state of the art 
:.1 tr.e area of fun ....... onal verification. It will focus on exlstinq methc.soloqies. 
iools. and proctlcol approaches based on universal slrnulotion. ernuknion 
rorrncl verification, and semi-formal verification that can be employed Tu 
overcome the SoC verification problem. A number of case studies based on real 
;;;e verification proiects \.Viii be presented describing the various techniques used 
and the effectiveness of these techniques. 

Topics : Introduction : Need for high level verification. Simulotion/Emulotion. 
Formal/Semi-formal, Design Representation; High Level Design Flow and 
Verification Issues : System Design, Requirements. Specifications, Functio::al 
Descriptions, Implementation. Verification Problems, Verification Techniques. 
Simuiation Based Verification : Introduction, Types of Simulation, Quality of 
Verification and Coverage Analysis, Test Bench Automation Emulation : Systems. 
Flows, FPGAs as Logic Emulators, Drawbacks, Commercial Emulators; Formal 
Verification Techniques for FSM Models : Model Checking and Formol Engines. 
S,6.. T Solvers, BDDs, Symbolic Model Checking with BDDs, Model Checking using 

'SAT, Model Checking in Practice, Academic and Industrial Model Checker, 

eurr Bangalore 
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References: 

Lab for Course Requirements: Mentor Graphics QuestaSim (Constraint Driven 
Verification Tool); VIS (Formal Verification Tool) from University of Californio, 
Berkeley; Checkfviote (AMS FV Tool) from Carnegie Mellon University. 

Page 18 ©lilT-Bangalore 
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Low l"'ower CMOS VLSI Design (4 Credits} (SBS!S�{R) 

The objective of 1he course is to undersiand the sources of pm. er dissipation ii', 
VLSI Socs and embedded-systems and techniques by which Soc power can be 
reduced at various abstraction levels from device(MOSFET transistor}, through 
circuit and behavioral levels up to the software(operating system) level and the 
trade-offs between power dissipation, chip performance and area. Another 
objective of the course is to be able to re-design and optimize the circuits tor 
low-power. Finaliy, software-hardware co-design aspects of low-power are 
considered. 
Topics : Power Dissipation in Embedded Systems, MOS Transistor Device Physics 
(Revision). Physics of Power Dissipation in MOSFETs, Power Estimation: Probabilistic 
Techniques, glitching power. high-level estimation, Low Power Synthesis: Behavioral 
leve'.Loglc Leve!, Circuit level. low-power in DSP.Low-Vo!tcge Digital CMOS Circui1s, 
Low-Power Memory Architectures, Power Management in SoCs, Adiabatic 
Computing, Softwore Design for Low Power: sof1ware power estimation & 
optimization. 

l. Michael Huth & Mark Ryan, Logic in Computer Science : Modeling and 
Reasoning about Systems (Cambridge University Press}, 2004 

2. Kenneth L. McMillan, Symbolic Model Checking { Kluwer Academic 
Publishers) 

3. Thomas Kropf, Introduction to Formal Hardware Verification (Springer- 
Vertag}. 

4. Journals : Design and Test of Computers, IEEE/ ACM Journal on Electronic 
Design Automation I IEEE Transactions on CAD, Computers and VLSI Systems. 

5. Conference Proceedings : International VLSI Conference/ Design 
Automation Conference {DAC)/ International Conference on Computer 
Aided Design jlCCAD)i Asia South Pacific Design Automation Conference 
(ASPDAC)/ Formal Methods in Computer Aided Design (FMCAD)/ Computer 
Aided Verification (CAV). 

Equivalence Checking; Semi-Formal Verification Techniques : Symbolic 
Simulation, Symbolic Trajectory Evaluation, Generalized Symbolic Trajectory 
Evaluation, Bounded Model Checking, Guided Search, Smart Simulation; 
Formal Verification of Analog Mixed Signal Circuits; Case Studies : Formal, Semi 
Formal. Generalized Symbolic Trajectory Evaluation, FV of Analog Mixed Signal 
Circuits; Verification Project: To run concurrently with theory units above. 
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Lab : Cadence or Mentor schematic design tools. Students are expected to 
optimize a given RTL description of a circuit into a low-power gate-level 
implementation possibly including clock-gating and other techniques. 

References: 
1. Low-Power CMOS VLSI Circuit Design: Kaushik Roy, Sharat C. Prasad 
2. Digital !ntegrated Circuits: Jan Roi..... ".ley, Ananth Chandrakasan 

Static Timing Analysis and Digital Circuit Optimization (4 Credits) (SN) 

This course will cover all aspec1s of static timing analysis of dlgi1al circuits 
including concepts of delay of gates, delay modeling of gates including the 
Elmore delay model, logical effort, and more complicated models considering 
parasitic capacitance. Aspects of crosstalk analysis will also be covered. In 
regards to static timing analysis concepts such as PERT modeling, critical path 
extraction, multi-corner analysis, and early/late mode timing analysis will be 
discussed. In the second part of the course we examine how to opt'mlze the 
delay of circuits keeping in mind area and power considerations. Convex 
programming formulations that allow tractable solutions to the problem will be 
presented. The course will involve a semester-long software project on various 
aspects of static timing, delay calculation and circuit optimization. 

References: 
l. Timing, S. Sapatnekar, Kluwer Academic Publishers 
2. Convex Optimization, S. Boyd and L. Vandenberghe, Cambridge University 

Press 

Circuit Simulation (4 Credits) (SN) 

Topics: This course presents the theoretical and practical aspects of the building 
a circuit simulator. such as SPICE. The theoretical basis of circuit simulation wili 
require a good understanding of numerical algorithms, differential equations 
and Monte-Carlo analysis from a mathematical point of view. We will cover 
circuit formulation methods, nodal analysis, large-scale nonlinear DC and srnoll 
signal AC analysis, moment matching. tronsient. inductive modeling and 
reduction techniques. 

References: 

Circuit Simulation, Farid Najm, Wiley Publishers 

©l!IT-Bangalore Page 19 
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Semiconductor Device Physics (4 Credits} (MR/SBS) 

Topics : The course will include energy band structure of semiconductor, 
electron statistic distribution, carrier tronsport principles, drift-diffusion model, 
semiconductor contact interface such as Schottky contact, ohmic contact, 
mobility models, MOS transistors. Metal Oxide silicon capacitors, BJTs non-idea! 
effects, p-n junctions for solar cells, !eds and loser diodes. The course will also 
include GSS an open source tool in TCAD to simulate semiconductor devices. 

References: 
1. Pierret. Robert F. Semiconductor Device Fundamentals. Reading, MA: 

Addison Wesley, 1996. 
2. Simon. M Sze. P/,ysics of Semiconductor Devices. 3rd edition, Wiley. 

Deep Submicron Design Techniques (4 Credits) (SN) 

This course will provide a broad overview of the issues that arise in the design of 
deep-submicron VLSI chips. 
Topics : MOS and CMOS transistor basics - Basic principles of MOS and CMOS 
tronsis tors, field-effect principle, derivation of simple formulae; CMOS design 
styles - static CMOS designs, dynamic CMOS designs; Delay calculation - Delay 
calculation, electrical wire models, timing issues in deep-submicron circuits; 
Abstraction levels - Abstraction levels including RTL level. logic gate level and 
library based design; OFT/Circuit Reliability and Signal integrity - Latch-up in 
CrVlOS circuits. electrostatic discharge, electro-miqrotion: Layout and physical 
verification 

References: 
C1igita! lntegrateo -...::ircuits, J.M. Rabaey, A. Chondrokoson and B. ,\iiko1ic. 
Prentice-Hall (Second Edition) 

2. Research papers of the last few veers from DAC, ICCAD. 
3. Deep-5ubmicron CMOS !Cs, From Basics to ASICs, Harry Yeendrick. ASICs, 

Kluwer Publishers 

Introduction to RF electronics (4 Credits) (MR/SBS) 

Topics : The course includes Resonant Circuits, impedance matching, 
transmission lines, Smith charts, Impedance matching. network represen1ation. 
importance of $-parameters, Noise factors, Stability, Linearity, RF propagailon 
and antenna-on-chip design, RF transceiver architecture. The course oiso 
includes design and simulation of RF transceivers using HFSS EDA tools, cvoilobte 
in HlDES lab. 

©IIIT-Bangalore Page 20 
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References: 
1. Behzad Razavi, RF microelectronics, 1998 Prentice Hall 
2. Guillermo Gonzalez, Microwave Transistor Amplifiers Analysis and Design, 2nd 

edition. 
3. Pozar, Microwave and RF design of wireless systems, 2000 Wiley. 

�4. Christopher Bowick, RF Circuit Design, 2nd edition. 

introduction to Nanoelectronics and MEMS/NEMS devices(4 Credits) {MR) 

Topics : The course includes basics of Schr6dinger equalions, electrosta1ics, 
semiconductor bend structures, simulation of band structures, noncscale MOS 
capacitors, 3D Finfet transistors. CNT /Grophene based transistors, scaitering 
theory for nanostructures, single electron transistors, MQCA logic gates, 
Accelerometers design by MEMS, Noise in MEMS, MEMS based Pressure sensor 
design, MEMS Packaging and assembly, Electronic interface design principles, 
Capacitive Position Sensing, Electrostatic actuators, modeling microresonators, 
Micromachining techniques for MEMS devices. The course will include open 
source simulation simulation tools such as SUPREM-IV - a stanford TCAD process 
simulator, SUGAR v3 - an open source Berkeley tool. and NEM0-30 - an open 
source Purdue tool. 

References: 
-t. M. Lundstorm, and J. Guo, Nanoscale transistors: Device Physics, modeling 

and simulation, Spring 2005. 
2. Ville Kaajakari, Practical MEMS: Design of Microsystems 
3. S. Datta, Quantum transport: Atom to Transistor, Cambridge University Press, 

2005. 
4. C ,u, Foundations of MEMS, Pearson Prentice Hall. '2 J edition, 20i 2 

Analysis and Design of VLSI subsystems (4 credits) lMR) 

Purpose of this course is to help students understand principles of advanced and 
current design techniques of VLSI subsystems. The course discusses various 
aspects of a digital system design in terms of delay, power, and layout area. The 
course is focused towards MTech ESD students who are specializing in System on 
Chip (S.oC) stream to develop skills to design systems for various VLSI 
architectures. Students are also expected to complete substuntial design 
project as a part of the course, which involves extensive use of layout and 
design tools. 

Course Outline 

©lIIT-Banga lore Page 21 
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1. Combinational Circuit Design includes different circuit families, circuit 
pitfalls, power analysis of different combinational circuit families, and SOI 
circuit design. 

2. Sequential Circuit Design includes sequencing methods, circuit design 
using latches ond flip-flops, sequencing dynamic circuits. 

3. Datapath subsystems includes adders, subtractors, comparators. 
counters, multipliers. shifters, ott- -r boolean logical operations. 

4. Array subsystems includes various memory technology, and 
Programmable logic arrays. 

5. A.nalysis of 30 Interconnect technology for digitoi hybrid circuits. arid 
magnetic logic devices as an alternate to digital subsysf ems. 

Textbook/References: 
l. Neil H. E. Weste and David Harris, CMOS VLSI Design: A circuits and 

systems perspective, 4th edition, 2011. 
2. J.M. Rabaey, A. Chondrakasan, B. Nikolic, Digital integrated Circuits A 

Design Perspective. 2r.d edition. 1999. 
3. Technical Papers on magnetic logic devices, memory design, and 

interconnect design. 

Advanced Analog Design (4 credits) (SS/CP) 

Pre-requisite: Analog CMOS VLSI Design 

Introduction: This course is a follow-up to the first semester MTech core course on 
Analog CMOS VLSI Design. It will take the student to further depths and areas of 
analog VLSI design. The course will hOVP' -na�y circuit simulation based 
ossig'lments, and one rnajor project involving the d�sign of on analog s,y:;1,?.r-n. 

Topics: Noise in amplifiers: Thermal and flicker noise, calculation of noise in 
circuits. Switched-capacitor circuits: MOS switches, their characteristics and error 
sources; switched-capacitor amplifiers and filters. Review of feedback in 
electronic circuits. Nonlinearity and mismatch in analog circuits: Causes of 
nonlinearity, effect of negative feedback. !inearization techniques, offset 
cancellation techniques. Layout techniques. Comparators: Opamp-based, 
latch and dynamic comparators, speed and power considerations. Band-gap 
references: Achieving temperature independence, supply-independent biasing, 
speed and noise issues. Ooscillators: Ring. LC and voltage-controlled oscillators. 
Filters: Types of analog filters and their circuits. Phase-locked loops (PLLs): First 
and second-order PLls. charge-pump PLls, nonideal effec1s. applications. 

References 
4. Design of Analog CMOS Integrated Circuits, B. Razavi, Toto McGraw-Hill. 
5. Analog Integrated Circuit Design, D.A. Johns ond K. Martin, Wiley. 
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6. CMOS : Circuit Design, Layout and Simulation, R. Jacob Baker, IEEE 
Press/Wiley Student Edition. 

7. RF Microelectronics, B. Razavi, Prentice-Hall. 
8. The Design of CMOS Radio-Frequency Integrated Circuits, 211d ed., Thomas H. 

Lee, Cambridge. 

Mixed Signal Circuits (4 credits) (SS/CP) 

Pre-requisites: Analog CMOS VLSI Design, Advanced Analog Design 

Introduction: This is the third in the sequence of courses on analog and mixed 
signal design, the first two being the pre-requisites of ihis course. In this course, 
the focus will be on mixed-signal circuits, with a primary emphasis on data 
converters. Students will do multiple simulation-based assignments, and one 
major project involving the design of a particular data converter architecture. 

Contents: Fundamental considerations of data converters: Resolution, sampling 
rate, integral nonlinearity, differential nonlinearity, signal-to-noise ratio, spurious 
free dynamic range, speed. Architectures and detailed circuit & system designs 
of digital-to-analog converters: Resistor string, weighted resistor, R-2R ladder, 
capacitive, switched-capacitor based, current steering, cyclic and pipelined. 
Architectures and detailed circuit & systems designs of analog-to-digital 
converters: Flash, pipeline, integrating, successive approximation register, 
oversampling. 

References 

1. CMOS : Circuit Design, Layout and Simulation, P. Jacob Baker, IEEE 
Press/Wiley Studen1 Edition. 

2. Principles of Data Conversion System Design, Behzad Razavi, Wiley-Blackwell. 
3. CMOS: Mixed-Signal Circuit Design, R. Jacob Baker, IEEE Press. 
4. Data Converters, Franco /v\aloberti, Springer. 

©IIIT-Bangalore 
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Lnter Device Communications (4 Credits) (JP/MR) 

Appeodix-C EMS Electives 

References: 
l. Digital �ignal Processing, Oppenheim and Schaefer. PHI 

Page 24 ©IIIT-Bangalore 

References: 
1 . Serial port complete edition by Jan Axelson 
2. Particular specifications from each standards body. 
3. Bluetooth Demystified, NJ Muller, McGraw-Hill Telecom 

Principles of Intelligent Systems (4 Credits) {PGP) 

It is believed that rncchines with computational intelligence will soon become 
ubiquitous and change the world forever. This course is a smal! step in that 
direction with focus on understanding principles and tools which help in 
designing intelligent machines. We call a system intelligent if it has the ability to - 
Develop behnviors based on input data from sensors or databases: Recognize 

Digital Signal Processing (4 Credits) (PGP/DJ) 
This is a first level graduate course on Digital Signal Processing principles and 
implementation . "he course covers concepts of analog to digital conversion. LTI 
systems, frequency domain representation (Fourier and Z transform). Digital Filter 
Design, Filter realization, Fixed Point arithmetic/Quantization Effects. It will also 
examine application areas such as, OFDM, OCT for image/speech compression. 
Software implementation using Scllob and ADI Btackfin processor. 

Topics : Introduction to inter-device communication; Class room exercise to specify 
requirements for a protocol and to design it; Specific standards/protocols including 
- RS-232/485, 12C, SPI, CAN. Bluetooth. Debugging of protocols using logic 
analyzer is also included in this course. 

Pre-requisites : Basic electronics, Digital Circuits, Awareness of communication 
protocols. 

Communication between different devices happens in different ways. Various 
standards have been developed over time and these have evolved with usage. 
Some of these standards have become popular because of tl,eir inherent 
strengths and some because they of they ended up being widely used very 
early in their life. This course will cover the commonly used protocols. It also looks 
at certain specialized protocols to highlight how the usage scenarios mould the 
protocol. The course will be extremely hands on. The student will have to 
implement four of the protocols. 

-- 
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complex patterns and make intelligent decisions; Understand and interact with 
the environment and learn to survive and improve its performance; Repair, 
reconfigure and adapt to new environments; Listen to other machines or 
humans and communicate well; Learn from the environment and develop 
ability to navigate like humans. Purpose of this course is to work and learn along 
with s1udents to get a good exposure to the area in terms of concepts and tools 
to design such systems in the future . .,.'1e course will have cssiqnments, paper 
presentation, an algorithm module implementation and project work. There will 
be no exams. Project work will involve development of an inte!iigent gadget or 
an intelligent software appiicotion. 
Topics : Discussion on the nature of human intelligence : Behaviorism - All 
behavior is caused by external stimuli, Cognetivism - Brain designed as an 
Information processor, Constructivism - Learning is an active, constructive 
process, Humanism - Learning is a personal act to fulfill one's potential; 
Discussion on Artificial Intelligence and computational learning; Concepts and 
toois for creating artificially intelligent machines: Linear classifiers, Perceptrons 
and support vector machines, Data representation, Data clustering and vector 
quantization, Decision trees and Random forests, Adaptive Signal Processing 
techniques , Artificial Neural networks, Hidden Markov models and Belief 
Propagation Networks, Probably Approximately Correct learning, Evolutionary 
computing and Stochastic algorithms for learning; Some Examples where 
humans may have good competition : Doctorless health clinics. Pilot less aircraft 
design, Driverless cars, Data mining and prediction, Robot soccer and other 
games, Logical reasoning and knowledge representation, Research and 
discovery; New Honda Robot ASIMO 2012 : All features and behaviors 
I hl1o://www.voutube.com/wotch'?v=R81JeT9r4cmg&feature=rE:loted) 
References: 
1. Artificial Intelligence, J'd Edition, Patrick HETHY Winston, Pearson Educotio!-, 

Fiftr, Indian Reprint 2803 
2. R. Rojas: Neural Networks, Springer-Verlag, Berlin, 1996 
3. Journal Papers and other books as required 

Machine Learning (4 Credits) (GS) 

Pre-requisites: Mathematics for IT (Gen501). Algorithms (CS 501) 
This course will cover a number of machine learning techniques with emphasis 
on the· theory behind these techniques that affects the practice of these 
methods. There is also a signlficant amount of literature on the theory of 
learnability that attempts to answer questions like: What is learning - can we 
define learning precisely in a computational sense? How can !earning be 
quantified - how well has on algorithm learnt something? .A.re there inherent 
lirnitotions to machine learning - can we soy some 
concepts are more easily leornable than others? The course will cover some 
omount of learnabHity theory, just enough to appreciate why these questions 
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Biases, Dealing with Large Amounts of Data, Data Snooping, Design of Learning 
Systems; Reflections, Discussion . 

... 
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References: 
1. Yaser S. Abu-Mostafa, Mailk Magdon-lsmoil. and Hsuan-Tien Lin. Learning 

From Data -A Short Course. AMLbook.com, 2012. 
2. Ke":"i P. Murphy. Machine Learning - A Probabilist:- Perspective. Secono 

Edition, MIT Press, 2012. 
3. Christopher M. Bishop. Pattern Recog11ition and Machine Learning. Ed. by 

M.Jordan, J.Kleinberg, and B.Scholkopf. Intorrnotion Science and Stoktie,s. 
Springer, 2006 

Model Based Hardware-Software Co-Synthesis of Embedded Systems (4 Credits} 
(SKR) 

Topics : INTRODUCTION : System-Design Chailenges, Abstraction Levels, Y 
Chart. Processor-Level Behavioroi Modei , Processor-level structural model, 
Processor-level synthesis, System-Level Behavioral Model, System Structural 
Model, System Synthesis, System Design Methodology, Missing semantics . Model 
Algebra. System-Level Models, Platform Design. System Design Tools, Summary; 
SYSTEM DESIGN METHODOLOGIES : Bottom-up Methodology, Top-down 
Methodology, Meet-in-the-middle Methodology, Platform Methodology, FPGA 
Methodology ,System-level Synthesis, Processor Synthesis ,Summary; MODELING : 
Models of Computation, Process-Based Models , State-Based Models, System 
Design Languages , Net-lists and Schematics , Hardware-Description Languages, 
System-Level Design Languages, System Modeling , Design Process , Abstraction 
Levels, Processor Modeling, Applicottcn Loyer, Op= Jting System Layer. 
Horowore Abstrocticn Layer, Hordwor« Layer, Communication t ... iocennc; 
Appllcotlon Loyer. Presentation Lover.Session Loyer, Network Lo· er, 
Transport Layer, Link Layer, Stream Layer , Media Access Loyer. Protocol and 
Physical Layers, System Models , Specification Model, Network TLM, Protocol 
TLM, Bus Cycle-Accurate Model (BCAM), Cycle-Accurate Model (CAM), 
Summary; SYSTEM SYNTHESIS : System Design Trends, TLM Based Design. 
Automatic Tltv'I Generation, Application Modeling, Platform Definition. 
Application to Platform Mapping , TLM Based Performance Estimation, TLM 
Semantics, Automatic Mapping, GSM Encoder Application, Appticofion 
Profiling, Load Balancing Algorithm, Longest Processing Time Algorithm. Platform 
Synthesis, Component data models, Platform Generation Algorithm, Cycle 
Accurate Model Generation, Summary; SOFTWARE SYNTHESIS : Preliminaries. 
Target languages for E-nbedded Systems, RTOS, Software Synthesis Overview, 
Example Input TLM, Target Architecture, Code Generation, Multi-Task Synthesis, 
RTOS-bosed Multi-Tasking, Interrupt-based Multi-Tasking, lniernol 
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Communication, External Communication . Data Formatting, Packetization. 
Synchronization, Media Access Control. 
Startup Code, Binary Image Generation. Execution, Summary; EMBEDDED 
DESIGN PRACTICE: System Level Design Tools, Academic Tools , Commercial 
Tools, Outlook, Embedded Software Design Tools, Academic Tools, Commercial 
Tools. Outlook, Hardware Design Tools, Academic Tools, Commercial toots , 
Outlook , Case Study, Embedded Svsiern Environment. Design Driver: MP3 
Decoder, Results, Summary. 
References: 
l. Embedded System Design Modeling, Synthesis and Verification - D. D. 

Gojski, S. Abdi, A. Gerstlauer. G. Schriner, Springer 

Real Time Systems -- Design, Analysis and Verification (4 Credits) (EF) 

Topics : Basic Real-Time Concepts; Hardware Considerations: Real Time 
Operating Systems; Software System Design; Programming Languages and the 
Software Production Process; Performance Analysis and Optimization; 
Engineering Considerations; Verification : Analysis of Non-Reai-Time Systems; 
Real time Scheduling and Schedulabi!ity Analysis; tv\odel Checking of Finite State 
Systems; Real Time Logic, Graph- Theoretic Analysis and Mode Chart; Timed 
Automata, Timed Petri-Nets; Process Algebra 

Principles of Multimedia & Multimedia Architectures (4 Credits} (JP) 

Topics : Introduction to Multimedia - What is multimedia? Multimedia & 
Hypermedia. WWW, Overview of Multimedia Software Tools; Multimedia 
Authoring & Tools - Multimedia .A.uthoring, Some Useful Editing&. Authoring Tools, 
VRML; Graphics and Image Data Representation - Data Types. Popular tile 
formats; Color in Image and Video - Color Science, Color Models in Images & 
Video; Fundamental Concepts in Video - Types of Video Signals, Analog Video. 
Digital Video; Basics in Audio - Digitzation of Sound, MIDI, Quantization and 
Transmission of Audio; Multimedia Data Compression - Lossless & Lossy 
Compression Algorithms. Image Compression Standards; Basic Video 
Compression Techniques - Compression based on Motion Cornpensoflon. H.261, 
H.263; MPEG Video Coding - MPEG - l . MPEG - 2, MPEG - 4 (H.264). MPEG - 7, 
MPEG - 21: Basic Audeo Compression Techniques - ADPCM (G.726}. Vocoders; 
MPEG Audio Compression Psvchoacoustics, MPEG audio 

·strote9y/Cornrxession Algorithm/MPL..;-2AAC. MPEG-4; t.AL•!timedia 
Cornrnunicot,on and Retrievol - Compu1er & 't/1u,iirnedia Networks: ,\';,J:iirnedic 
Network Communications and Applications, Wireless Networks, Content Boseo 
retrieval in Digital Libraries. 
References: 
i. Fundamentals of Multi-Media, Ze-Nian Li, Mark S. Drew, Prentice Holl of India. 
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References: 
l. Real Time Systems Design and Analysis - Phillip A. Laplante, IEEE Press & John 

Wiley Student Edition. 
2. .Reol Time Systems : Scheduling, Analysis and Verification - Albert M. K. 

Chang, IEEE Press & John Wiley Student Edition) 

Cyber Physical System� {4 Credits) (SKR/EF) 

Topics: Introduction: Sensors & Actuators, Memory Architectures, lnterfa�ing To 
Ser�ors & Actuaiors, Interrupts, Model Based Design, l\·1odal Behaviour, 
Extended and Timed Automata, Composition of State Machines, Hierarchical 
State Machines, Multi-Tasking, Operating Systems. Scheduling Anamolies. 
Temporal Logic, Comparing State Machines, Reachability, Execution Time 
Analysis, Synchronous Reactive, Dataflow, and Security. 

References: 

1. Introduction to Embedded Systems - A Cyber-Physical Systems Approach, E. 
A. Lee and S. A. Seshia 

Embedded Software Verification and Validation (4 Credits) (MOS} 

Topics : Embedded software usually are a part of safety critical systems, and 
hence. there is extra focus and rigour in their verification and validation. Several 
certification and safety standards emphasize usage of mathema1ical and 
formal techniques to verity such software. This course will deal with techniques 
for embedded software verification and validation. Relevant techniques from 
software testing and model checking will be covered frorn the side of functional 
tesfr,g and verification. -rorn the side of non-functional validation, wors • cose 
e.<ecL:tk;n analysis, schedotobilitv analysis dnd safety cssuronce tecrniques ·Niii 
be covered. 

References: 

1. Embedded Systems and Software Validation, Abhik Roychoudhury, Morgan 
Kaufmann (Elsevier). 2009. 

2. Principles of Model Checking, Christel Baier and Joost-Pieter Katoen. MIT 
Press. 2008. 

3. Appropriate papers on the above topics. 

Design and Analysis of Embedded Software Systems (4 Credits} (SC) 

Topics: Software Architectures for Embedded Systems: AUTOSAR. RING, FRAME; 
Software Model Development Environment (SMDE) in Embedded System : 
Simulink, Esterel etc. based. development platforms; Proqrornminq for 
Embedded System : Memory constrained environment pei-formance; iesting of - ©lllT-Bangalore Page 29 
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Embedded System Software Performance, Response, Memory Requirements 
etc. 

References: 
l. Details will be provided by Prof. Sujit Chakraborty 

References: 
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. 
Pre-requisites : Fundamentals of Computer Networking and Communication 
Smart environments represent the next evolutionary development step in 
building, utilities, industrial, home, shipboard, and transportation systems 
automation .. Like any sentient organism, the smart environment relies first and 
foremost on sensory data from the real world. Sensory data comes from multiple 
sensors of different modalities in distributed locations. Along with sensing abilities, 
the ability of the sensor nodes to communicate using radio channels enables 
the sensor nodes to form cooperative networks and leads to loT eco-systern. In 
this course, we viii! explore the wireless networks. the challenges involved, 
architectures. communication protocols and applications. It is expected that 
labs and a project will be a significant part of the course. 

Internet of Things (loT) (4 Credits) (JB I DD) 

1 . Murphy, Kevin P. Machine learning: a probabilistic perspective. The MIT 
Press, 2012. 

2. Bishop, Christopher M. "Pattern recognition and machine learning 
(information science and statistics)." (2007). 

3. Thiron, Jean-Philippe, Ferran Marqus. and Herve Bourlard. Multimodal 
Si: al Processing: Theory and opplfcations t-: human-computer 
interaction. Academic Press. 2089. 

Computational Perception Using Multimodal Sensors (4 Credits) (DJ) 

Topics : This course will provide the students with a unified view on 
representations, statistical models, and algorithms to automatically analyze 
people's behavior in interactions, using single and multiple perceptual 
modalities {mainly vision and audio). The course will emphasize the comparison 
between modalities and the discussion of their individual and combined 
advantages, while introducing modeling tools for localization, segmentation. 
tracking. recoqnlflon, using probabilistic graphical models as the underlying 
formalism. The course trains students to record and analyze human-human and 
human-computer interactions using Kinect sensors, with interesting oppltcotlor-s 
in gaming and behavioral training. 
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Topics : The Sensor Network Concept - Introduction: The vision of Smart 
Environment. Applications, How are sensor networks different?; Applications; 

_Architecture -Hardware Components, Operating Systems and execution, 
Introduction to Cross-bow Motes family; Physical Layer : Wireless Channel and 
transceiver design considerations for WSN, Adaptability, Antenna considerations; 
Medium Access and Routing : Requirements and design constraints for MAC for 
WSN. Low-duty cycle protocols (S-MAC;. IEEE 802.15.4 MAC protocol. Adhoc 
rou1ing protocol (l;ke AOOV) and mesh networks; Localization and Posi1ioning - 
Localization Approaches: Proximity. Trilaterations and Triangulation; 
Collaborative Signal Processing and Distributed Computation; Detection. 
estimation. classification problems; Energy-efficient distributed algorithms; Time 
Synchronization and Routing Protocols. 

References: 
1. Protocols and Architecture for Wireless Sensor Networks. Helger Karl and 

Andreas WiHing. Wiley 
2. Wireless Sensor Networks: An Information Processing Approach. Feng Zhao. L. 

Guibas. Elsevier 

Embedded Systems for Healthcare (4 Credits) (SBS/RC/BG) 

In this course, we will look at how mobile communications have. and can be. 
leveraged as effective tools for strengthening health systems and improving 
health outcomes. Vve wiii concentrate our study on resource-limited settings, 
where the burden of infectious diseases is highest, where chronic conditions are 
often left unattended, where the healthcare infrastructure is least developed. 
ond where the uptake of mobile cornrnunlcotions is also the highesi. We will 
storl with the detintions and scope of IC, for heoltncore {eHeolth touowed by· 
:•1heolth). and then present o stole of iheort of rnf-ieott11 as it stenos todov. wiin 
o special focus on the challenges that prevent its widespread adoption. tn th;s 
landscape analysis. we will present the different areas and diseases where 
rnHeollh has been used. and illustrate these with concrete examples from pilots 
and large-scale implementations. Thereafter, we will look at the technological 
aspects of mHealth implementations. introduced through our own conceptual 
framework. Special emphasis will be placed on the mHealth front-end user 
devices, the most widespread modes of communications (SMS being the 
primary focus) and mobile 'apps' which ore gaining ground. The underlying 
ooen-source development approach will be presented. as we!I as the 
increasing use of cloud computing as the bock-end of mHeolth. The course will 
conclude with descriptions of the main technology plottorrns already is use tor 
data collection. communication and aggregation: a study of these platforms is 
important since any new implementation necessarily has to interface with them 
and co-exist and co-operate. A case-study at th_e _end qf the course will a!low 
the audience to design a new mHealth solution based on the expected health 
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outcomes. the IT infrastructure available, and the local user profiles. This will 
allow the audience to appreciate the fact that hi-tech is not always necessary 
nor desirable, and that the primary focus of mHealth should be on the 'Health' 
part rather than the 'm' technology. 

Course includes the following topics: 
Communicable Dlseose, · bacteria, viruses and parasites. Non-Comrnunk.uble 
disease - diabetes, cardiovascular, cancer, COPD, t-lervous system-the 
processc: and wiring, Circulatory System-the plumbing, Blood-fiuid to fuel enc 
protect. lungs-the exhaust system, Overview of current laboratory techniques, 
Point ot core diagnostic systems. Pulse oxirnetry-turning blood composition and 
pressure into electrical waveforms, Waveform analysis to derive respiration rate, 
Picking up and amplifying electrical activity of the heart, Waveform analysis to 
determine diagnosis, Standard invasive and noninvasive methods. Non invasive 
imaging technique, Microfluidic tools, Ongoing work to create chips for 
complex assays (PCR), Building better limb replacements-embedded systems 
arms one legs, The future-prosthetic eyes and mind controlling computers, The 
care process, its bottlenecks and challenges, The potential of mobile 
communications for healthcare, mHealth as a part of eHealth, Challenges 
faced by mHealth today, The economics of mHealth, Ethical and regula1ory 
issues, Conceptual framework for implementation: Constituent elements of 
mHealth, Technical architectures of mHealth, Implementations, with illustrative 
cases. User front-end: devices and means of communication, Cloud computing 
as back-end: future frontier for storage and access. Major open-source 
platforms for the development and implementation of mHeolth, Data collec'ion 
and communication platforms, Data aggregation and analysis p!atforms. 
tnteroperooilirv issues, EIP 'ronics of implantable sensors and systems. Wirr · ess 
rronsmissic �, standards for biomedical sys terns. 80c!y-orco networks: potential 
und chcr:enges, Instrumentation <or meosur. 1�:J phy5iol0g;ca! parameters. 
Embedded electronics for data acquisition and storage. Signal processing: 
hardware and software, Wireless transmission and reception 

Actuators, Sensors and Robotics (4 Credits) (GP) 

·Topics: Introduction to Measurable Phvsicol Properties: Distance, Force, Light 
and electromagnetic Radiation, Sound, Smell. Texture; Sensors and their 
Characterization: Position, Force/Torque, Light, Sound, etc; Basic Properties: 
Accuracy, Dynamic Range, Repeatability; Linear and Rotary Encoders; 
Force/Torque Measurement devices; Photocells; Piezosensors; Hall Effect and 
other EM sensors ... ; Actuators and their Characierizatlon - Position. Force/Torque. 
Light. Sound. etc; Basic Properties: Accuracy, Dynamic Range, Repeatability; 
Linear and Rotary Motors; Photodiodes; Piezoactuators; Voice Coils; 

-Applic ofions in Robotics, Automotive. 
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lmaqe Signal Processing (4 Credits) (NS) 
This is already an approved elective course. 
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INTERNATIONAL INSTITUTE 
OF INFORMATION TECHNOLOGY BANGALORE 

26/C, Electronics City, Hosur Road, Bangalore 5&0 100 
Phones: 080-28527627-635, 41407777; Fax: 080·28527636 

Website :www.ii1tl,.ac.in 
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Date: February 1, 2016 

Dear Sir/Madam, 

Sub: 49th meeting of the Senate of International Institute of Information 
technology, Bangalore being held on February 10, 2016 at 2.00 pm. 

Please find herewith attached agenda papers and notes for the 49th Meeting 

of the Senate of IIITB, being held on February 10, 2016 in the Board Room 

of IIIT Bat 2.00 PM. 

Kindly make it convenient to attend the meeting. 

Thanking you, 

Yours sincerely, 

(V S Prakash) 
Registrar & 
Secretary to the Senate 

2 
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4. Major Recommendations: 
a. Reducing the total minimum credit requirements from 75 to 64 
b. Doing away with the core course on Business Management for IT 

Engineers 
c. Converting Technical Communication to a non-credit course, mandatory 

for those found deficient through an examination in the first semester 
d. Merging Seminar ( 1 credit) with PE/RE 
e. Reducing the Maximum Number of PE/RE to 3 from current 4 
f. Merging the specialisations of Computer Science and Software 

engineering in to · Computer Science and E.ngineering" 
g. Suggestion to constitute a standing committee of the senate to finalisq 

structure, curriculum and course details for specialised sponsored 
M.Tech programme with titles of degrees named to reflect the 
specialisation 

h. No change in the admission process and no change in the titles of the 
degrees 

5; The Committee has recommended that the proposed changes be effected 
from students admitted on or after 1st January 2016. Students admitted in 
2015 may also be shifted to this new scheme, provided they meet all the 
requirements as suggested in the report and the revised curriculum 
documents. 

6. The revised M. Tech(IT) curriculum document is at Annexure II B and the 
revised M Tech ( ESD) curriculum Document is at Annexure II C 

7. The Senate may consider and if deemed fit approve the report and 
recommendations . 

49. 5 Admissions to different programs in 2016-17 

Yearly intake for each programme: 

r MTech {IT) ------] 150 _______ --- ------ ... 

MTech (ESD) 30 
iMTech (CSE) 60 
iMTech {ECE) 30 
MSc Digital Society 30 
MS by Research jJf-- PhD 

49. 6 Update on Ph.D. students on leave for 3 or more semesters 

Payal Prakash (PH2013007) - The student has communicated uncertainty in her 
plans to re-join. The Senate may take the decision to terminate the registration 
in the PhD programme. The email communication with the student is placed at 
Annexure 111 

IIITB/Senate/49th meeting/Agenda/February 10, 2016 
6 

\ 
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INTERNATIONAL INSTITUTE OF INFORMATION TECHNOLOGY, BANGALORE 

50th Meeting 
of the 
Senate 

Minutes of the Meeting 

Date: April 6, 2016 
Time: 2.00 p.m. 

Venue: IIITB Board Room 

26/C, Electronics City, Hosur Road, Bangalore 560 100 Phones: 080-28527627-635, 41407777 

1 
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50. 7 Consideration and Approval of Course Proposal 

The Senate approved the course proposal on SMART CITIES: 'URBAN LABELLING' 
AND BEYOND. 

50.8 Items for Reporting: The Senate noted the details provided. 

50. 9 Any other matter with the permission of the Chair - Tabled Agenda - 
so" meeting of the Senate, being held on April 6, 2016 

The Senate approved the course proposal on 'Advanced Qualitative Research 
Methods' submitted by Professor Janaki Srinivasan 

The meeting ended with vote of thanks to the Chair. 

**************************************************************** 

IIITB/Senate/so1h Meeting/Minutes/ April 6, 2016 
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50. 9 Any other matter with the permission of the Chair - Tabled Agenda - 
so" meeting of the Senate, being held on April 6, 2016 

50. 9. 1 Consideration and Approval of Course Proposal 

Course on 'Advanced Qualitative Research Methods' submitted by Professor Janaki 
Srinivasan is placed herewith. 

******************************** 

8 
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Course Proposal Template 

Course Name Advanced Qualitative Research Methods 
Course Proposer Name(s) Janaki Srinivasan 
Course Instructor Namc(s) TBD 
Course Type (Select one) Select one from the following: 
All course types except "Special Topics" ga through the • Core 
process for Academic Senate approval • Regular Elective 

• Preparatory-Mandatory 
• Preparatory-Optional 
• Special Topics 

Credits 4 
Grading Scheme • 4-point scale 

(A,A-,B+ ,B,B-,C+,C,D,F) 
• Satisfactory/Unsatisfactory (SIX) 

Area of Specialization (if applicable) (Choose at most two areas from the list) 
cs - Computer Science 
DBIS - Database and Information Systems 
NC&E- Networking & Communication and 
Embedded Systems 
SE - Software Engineering 
Semester Term: (I I II I III I Prep) 

Academic Year: 2016 
Pre-Requisites (where applicable, specify exact course names) 

Qualitative Research Methods or permission from instructor 

Course Description . 

This is a follow-up course to Qualitative Research Methods. It will delve deeper into 
specific qualitative methods, particularly participant observation and ethnographic methods. 
Students will build a mini research project from scratch, crafting research questions; 
identifying appropriate methods for gathering and analyzing data: and finally writing up this 
research. 

Course Outcome 

At the end of the course students are expected to UNDERSTAND : 
(i) Which methods and methodologies work best for a given research question or theoretical 

orientation 
(ii) What arc the pros and cons of various qualitative methods 
(iii) What are the ethical considerations associated with each of the methods we study 
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International Institute of Information Technology Bangalore 

I I I 51 st Meeting 
l of the 

Senate 

I I Agenda and Notes 

Date: June 22, 2016 
Time: 2:00 pm 

Venue: IIITB Board Room 

26/C, Electronics City, Hosur Road Bangalore 560100 Phone: 080 41407777 
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Dear Sir/Madam, 

INTERNATIONAL INSTITUTE 
OF INFORMATION TECHNOLOGY BANGALORE 

26/C, Electronics City, Hosur Road, Bangalore 560 100 
Phones: 080-28527627-635, 41407777; Fax: 080-28527636 

Website :www.illtb.ac:.in 

Date: June 16, 2016 

Sub: 51 st meeting of the Senate of International Institute of 
Information Technology, Bangalore being held on June 22, 2016 at 2.00 
pm. 

Please find herewith attached agenda papers and notes for the 51st Meeting 

of the Senate of IIITB, being held on June 22, 2016 in the Board Room of 

IIIT Bat 2.00 PM. 

Kindly make it convenient to attend the meeting. 

Thanking you, 

Yours sincerely, 

(VS Prakash) 
Registrar & 
Secretary to the Senate 

2 
IIITB/Senate/5151 meeting/ Agenda/June 22, 2016 



Agenda and notes 
for the 

51 st meeting of the Senate of the 
International Institute of Information Technology, Bangalore 

June 22, 2016 at 2.00 pm 

51.1 Confirmation of the minutes of the so= meeting held on April 6, 
2016 

Minutes of the 5oth meeting of the Senate is placed at Annexure-1 for confirmation. 

51. 2 Action taken report 

Details of the action taken on the minutes of the soth meeting of the Senate are 
placed for perusal. 

Agenda Point Decision Points Action/s Taken 

50.4 Conversion of registration from Off er letter is issued to the 
MS by Research to PhD Program student 

50.7 Consideration and Approval of Approved the course proposal 
Course Proposal DT 302 (SMART CITIES: 'URBAN 

LABELLING' AND BEYOND) 

51 . 3 Consideration and recommendation of the Student for award of PhD 
degree. 

Sl No 1 
Roll No. PH2009903 . 
Student Name Nidhi Singh 
Thesis Title Online Learning Mechanisms for Large Scale 

Workload Prediction 
Supervisor Prof. Shrisha Rao 
Degree Ph.D. 
Date of the Defense Nov. 30, 2015 

Sl No 2 
Roll No. PH2011003 
Student Name Pragati Agrawal 
Thesis Title Algorithmic Approaches to Energy-Efficient 

Scheduling 
Supervisor Prof. Shrisha Rao 
Degree Ph.D. 
Date of the Defense June 13, 2016 

4 
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INTERNATIONAL INSTITUTE OF INFORMATION TECHNOLOGY, BANGALORE 

51st Meeting 
of the Senate 

Minutes of the Meeting 
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Date: June 22, 2016 
Time: 2.00 p.rn. 

Venue: IIITB Board Room 

26/C, Electronics City, Hosur Road, Bangalore 560 100 Phones: 080·28527627·635, 41407777 
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INTERNATIONAL INSTITUTE 
OF INFORMATION TECHNOLOGY BANGALORE 

26/C, Electronics City, Hosur Road, Bangalore 560 100 
Phones: 080-28527627-635,41407777; Fax:080-28527636 

Website :www.iiitb.ac.ln 

Date: June 23, 2016 

Sub: Minutes of 515t Senate meeting of the International Institute of 
Information technology, Bangalore held on June 22, 2016 at 2.00 
pm. 

Dear Sir I Madam, 

Please find herewith attached Minutes of the 51st Meeting of the Senate of IIITB 

held on June 22, 2016 in the Board Room of IIIT Bat 2.00 PM. 

Best Regards 

(VS Prakash) 
Registrar & 
Secretary to the Senate 

2 
IIITB/Senate/51'1 Meeting/Minutes/June 22, 2016 



The Chairman welcomed all the members for the 51s1 meeting of the Senate and initiated the 
meeting. 

51.1 Confirmation of the Minutes of the soth meeting held on April 6, 2016. I 

The Senate has recommended to the Governing Body for conferring the PhD degree to the 
following: 

51.3 Consideration and recommendation of the Student(s) for award of PhD degree. 

The Chairman, Senate briefed the members about the action taken on the items of the previous 
Senate meeting including the approval of Course proposal DT303 on 'Advanced Qualitative 
Research Methods' submitted by Professor Janaki Srinivasan. Action taken report was noted. 

\ 

\ 

Sl No 1 
Roll No. PH2009903 
Student Name Nidhi Singh 
Thesis Title Online Learning Mechanisms for large Scale Workload 

Prediction 
Supervisor Prof. Shrisha Rao 
Degree Ph.D. 
Date of the Defense Nov. 30, 2015 

51. 2 Action taken report. 

Prof. Sande pointed out that in Section 50.4 of the minutes, the degree name "MS by Research" 
should be replaced by "Master of Science by Research," which is as per the current approved 
degree name. Updated minutes of the 501h Meeting is attached in Annexure II 

' 
• 

SL No 2 
Roll No. PH2011Q03 
Student Name Pragati Agrawal 
Thesis Title Algorithmic Approaches to Energy-Efficient Scheduling 
Supervisor Prof. Shrisha Rao 
Degree Ph.D. 
Date of the Defense June 13, 2016 

The full list of students recommended by the Senate to the Governing body for the award of PhD 
in the forthcoming convocation to the candidate(s) is included in Annexure - 1. 

51.4 Consideration and Recommendation of the Student(s) for Award of Master of Science by 
Research Degree 

The Senate has recommended to the Governing Body for conferring the Master of 
Science by Research degree awards to following: 

5 
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INTERNATIONAL INSTITUTE OF INFORMATION TECHNOLOGY, BANGALORE 

s2n° Meeting 
of the 
Senate 

Agenda and Notes 

Date: July 27, 2016 
Time: 2.00 p.m. 

Venue: IIITB Board Room 
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INTERNATIONAL INSTITU1'E 
OF INFORMATION TECHNOLOGY BANGALORE 

26/C, Electronics City, Hosur Road, Bangalore 560 100 
Phones: 080-28527627-635, 41407777; Fax: 080-28527636 

Website :www.liitb.ac.in 

Date: July 19, 2016 

Dear Sir I Madam, 

Sub: 52"d meeting of the Senate of International Institute of Information 
Technology, Bangalore being held on July 27, 2016 at 2.00 pm. 

Please find herewith attached agenda papers and notes for the 52nd 

Meeting of the Senate of IIITB, being held on July 27, 2016 in the Board 

Room of IIIT Bat 2.00 PM. 

Kindly make it convenient to attend the meeting. 

Thanking you, 

Yours sincerely, 

(V S Prakash) 
Registrar & 

. Secretary to the Senate 

2 
IIITB/Senate/S2ml meeting/Agenda/July 27, 2016 



52.3 Review of Academic Rules 

The Student Affairs Committee was constituted to review the rules and 
regulations pertaining to student academic and non-academic matters. The 
report was reviewed by the IQAC (Internal Quality Assurance Committee) 
comprised of the Dean (Academics and R6.:D), Associate Dean (Academics) and the 
Programme Coordinators. After holding due deliberations on the contents of the 
report and extensive discussions and comparison with practices of other leading 
institutions, the IQAC hereby recommends adoption of the suggestions noted in 
the report. The proposed rules and regulations on academic matters are being 
placed before the Senate for due consideration and approval. The extract of the 
report of the Student Affairs Committee containing the academic 
recommendations is included in Annexure 2. 

52.4. Consideration and Approval of Course Proposal 

Core course proposal on 'IT Project and Product Management' submitted by Prof 
Amit Prakash and Prof V Sridhar is placed at Annexure 3 of the Agenda for 
approval. 

52.5 Change in the name of Master of Science by Research degree program 

Senate to consider and approve changing name of the degree program from 
"Master of Science by Research" to "Master of Science (Engineering)". This is to 
avoid ambiguity in the use of abbreviation "M.S." for the concerned degree 
programme as "M.S." is expanded as Master of Surgery in UGC Notification 
pertaining to Specification of Degrees, published in the Gazette of India in July 
2014. 

52.6 Admission to Master of Science by Research PhD programmes 

Senate to consider and approve the proposal for removal of the requirement of 
"employment with an organization for at least two years" for admission to Master 
of Science by Research or Ph.D. programs with part-time registration. 

s 
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Annexure 3 

IT Project and Product Management 
GENERAL COURSE INFORMATION 

Course Name IT Project and Product Management 
Term M.Tech. Term I; IM.Tech. Term IX; M.Sc. (OT) Term Ill 
lnstructor(s) V. Sridhar & Amit Prakash 
Course credits 4 
Pre·requisite(s) . 

COURSE OVERVIEW AND OBJECTIVES 

Having pioneered the off-shore information Technology outsourcing, India is in a transition to 
building Information and Communication Technology (!CT) platforms and products for 
domestic consumption and for other newer markets. This course offers a comprehensive 
overview of the essentials of project and product management and delves into details of 
innovation and entrepreneurship and JCT platform businesses. 

The first part of the course covers life cycles of project management including processes, tools 
and methods, organizational, financial and market analysis. A detailed exposure will be given 
to the students in different knowledge areas of project management including, scope and 
requirements management, estimation procedures, risk management, human resource 
management, and financial management of projects. Since most of the IT projects span 
geographical locations, culture, time zones and common protocols for globally distributed 
projects will also be discussed. Agile and lean methodologies in project management literature 
will also be discussed for effective management of rapidly evolving requirements. 

The second part of the course deals with product management. The specific case of market 
analysis and the product-market fit will be discussed complemented by cases in the 
knowledge area. One of the critical components of information products, namely, Intellectual 
Property Rights (IPR) and licensing monetization will also be discussed. Students will be 
exposed to the concepts of business models and a few approaches to develop them. 

The third part of the course will introduce the students to basic concepts in innovation and 
entrepreneurship and will help them in the synthesis of their project and product 
management learning in the context of JCT platform enabled businesses. Concepts on network 
economics, two-sided market analysis, valuation methods, product-market fit, scaling of 
ventures will be discussed. The students will be expected to develop a business plan for a 
product idea at the end of the course. 

COURSE CONTENTS 

1. Project Management (10 sessions): 
1.1 scoping/requirements (VS/AP- 2 sessions); 
l.2 estimation, planning & scheduling (VS - 2 sessions); 
1.3 finance (VS- 2 sessions); 

3 
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INTERNATIONAL INSTITUTE 
OF INFORMATION TECHNOLOGY BANGALORE 

26/C, Electronics City, Hosur Road, Bangalore 560 100 
Phones:080-28527627·635,41407777; Fax:080-28527636 

Website :www.iiitb.ac.in 

Date: October 26, 2016 

Sub: Minutes of 53rd Senate meeting of the International Institute of 
Information technology, Bangalore held on October 05, 2016 at 
2.00 pm. 

Dear Sir/Madam, 

Please find herewith attached Minutes of the 53rct Meeting of the Senate of 

IIITB held on October 5, 2016 in the Board Room of IIIT Bat 2.00 PM. 

Best Regards 

Commodore SR Sridhar (Retd) 
Registrar a 
Secretary to the Senate 
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Course Proposal Template 

Course Name Topological Data Analysis 

�Course Proposer N;une(s) Dr. Amit Chattopadhyay t--�����������������-; 
Course Instructor Name(s) Dr. Amit Chattopadhyay t--�����������������-;-. - ��-�������-���--< 

Course 'lype (Select one) 
"Special To:p.ius" cc>urse proposals lo be shared with 
faculty membersfor any feedback; but Academic Senate 
approval is not needed. All other course types need 
�Senate approval. · 

Elective 

Credits 

Grading Scheme 

4 

• 

• 

4-point scale 
(A,A-,B+,B,B-,C+,C,D,F) . 
Sartsf� i act�S'()Q- 

Area of Specialization (if applicable) · 
CS� .: Compute; S�ience and Engineering 
DS t :- Data Sciences a ·. • 

Ncs:.:...:. Networking'& Communication and 
i . 

Signals 
ES - Embedded Systems 
SoC - System on Ghijl 

Semester 

DS, CSE 

Tenn: II 
Academic Year: 2016-2017 .. 

Pre-Requisites (where applicl!hle, specify' exact course names) 

(Choose it most two areas from the list) 

Algorithm, Programming skill in C++, Basic mathematics (primarily, Linear Algebra and I Calculus) 
I 
I 

�ourse 
Description 

! "Topolog�ata 
Analysis" is an emerging branch of scientific data analysis which introduces 

important tools for extracting or computing topological features from the spatial data, e.g. 
number or connected components, holes, tunnels or cavities in the data. This course will 
teach designing efficient algorithms and data-structures for computing such topological 
features and demonstrate their applications for understanding various scientific data. 

Template Version Number 
Template update date 

2.0 

06 June 2016 
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Course Proposal Template 
------ ----- ------ 

Course Name Computational Geometry 

Course Proposer Name(s) Dr. Pradeesha Ashok 
--- ------ 

Course Instructor Name(s) -- 
Course Type (Select one) Select one from the following: 
"Special Topics" course proposals to be shared with 

. Core 
faculty members for a,ry feedback; but Academic Senate • Elective 
approval is not needed. All other course types need . Preparatory-M andatory 
Academic Senate approval. 

. Preparatory-Optional 
• Special Topics -, . - . - - - - - - - 

Credits .-------- --· ------ 
Grading Scheme • 4-point scale 

(A,A-,B+ ,B,B-,C+ ,C,D,F) 
• SatW'a�tb4:tsatis�tsry 1S.,�'tJ 

Area of Specialization (if applicable) (Choose at most two areas from the list) 
CSE - Computer Science and Engineering 
DS - Data Sciences CSE 
NCS - Networking & Communication and DS 
Signals 
ES - Embedded Systems 
Soc - System on Chip 

Semester Term: II 
Academic Year: � D L'4 • \-:f- 

Pre-Requisites (where applicable, specify exact course names) 

loata Structures l Design & Analysis of Algorithms 

I I Course Description 

I This course covers algorithms and techniques from the field of geometry. The problems are ! motivated by applications in areas like computer graphics, geographic information systems 
I tGIS). robotics etc. The emphasis of the course will be on different classes of geometric 
! problems and the concepts and techniques needed to solve it. 

jcourseConten..!___�����������--���-�� 

Template Version Number 
Template update date 

2.0 

06 June 2016 
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Highlight



41� 

.�t-b 
International Institute of Information Technology Bangalore 

I 54ffi Meeting I t!J of the 
Senate 

I I Agenda and Notes 

Date: December 14, 2016 
Time: 2:00 pm 

Venue: IIITB Board Room 

26/C, Electronics City, Hosur Road Bangalore 560100 Phone: 080 41407777 

IIITB/Senate/54th Meeting/Agenda/December 14, 2016 



2 
IIITB/Senate/s4•h meeting/Agenda/December 14, 2016 

Kindly make it convenient to attend the meeting. 

Date: December 06, 2016 

INTERNATIONAL INSTITUTE 
OF INFORMATION TECHNOLOGY BANGALORE 

26/C, Electronics City, Hosur Road, Bangalore 560 100 
Phones:080·28527627·635,41407777; Fax:080-28527636 

Website :www.liltb.ac.in 
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Sub: 54thmeeting of the Senate of the International Institute of 
Information Technology, Bangalore being held on December 14, 2016 at 
2.00 pm. 

Thanking you, 

Please find herewith attached agenda papers and notes for the 54th Meeting 
of the Senate of IIITB, being held on December 14, 2016 in the Board Room 

of IIIT Bat 2.00 PM. 

Dear Sir I Madam, 

Yours sincerely� 
. .,_,, 

/'--- 
s R Sridhar 
Commodore ( Retd) 
Registrar & Secretary to the Senate 



- 
54. 3 Consideration and Approval of Course Proposals 

54.3.1 Course on 'Topological Data Analysis' submitted by Prof Amit 
Chattopadhyay to be offered to MTech Students as Elective during Term II of the 
Academic Year 2016·17. 

54.3.2 Course on 'Computational Geometry' submitted by Prof Pradeesha Ashok 
to be offered to MTech Students as Elective during Term II of the Academic Year 
2016·17. 

The course proposals are placed at Annexure II of the Agenda. 

54.4 For consideration and approval of the Senate with regard to the 
following (Annexure Ill): 

54.4. 1 Senate may approve the request of the following student to convert his 
student status from full time to part time. 

Sl. No. Roll Number Student Name Supervisor I 
.__� 1�_._M_S_ 20_1_5_0_ 14���--'--V_ in_a�y_A� Ja_w�g�a_ l���P_r_o_ f_V_N_M� ur_a_li_ dh_a_r_a___.� 

54.4.2 Senate may approve the request of the following student to withdraw 
from the research programme due to personal reasons. 

SL. No. · Roll Number Student Name Supervisor 
1 PH2015011 Sainath Shanbhag Prof Jaya Sreevalsan 

Nair 

54.4. 3 Senate may take suitable action regarding the poor performance of the 
following student over the semesters as well as during academic probation. 

Sl. No. Roll Number Student Name Su ervisor / 
1---1�-1---M-S- 20_1_4_0_ 08���-+-V- ik_r_a- nt_M_h_a_s_k_ e��---P-r�o- f_T_K_S_n_ ·k-a- nt-h��- · 

54. 5. Items for Reporting: 

. 54.5.1. The following PhD student(s) have completed their Academic Milestone(s) 
as detailed below: 

SL.No. 1 
Roll No. PH2012002 
Student Name Shilpi Banerjee Tushar 
Supervisor Prof. Chandrashekar Rand Prof. NJ Rao 
Thesis title Design of Quality Assessment Instruments for 

Engineering Courses 

5 
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Time: 2.00 p.m. 
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INTERNATIONAL INSTITUTE 
OF INFORMATION TECHNOLOGY BANGALORE 

26/C, Electronics City, Hosur Road, Bangalore 560 100 
Phones:080-28527627-635,41407777;Fax:080·28527636 

Website :www.liitb.ac.in 
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Date: December 26, 2016 

\ 
Sub: Minutes of 54th Senate meeting of the International Institute 

of Information technology, Bangalore held on December 141 

2016 at 2.00 pm. 

Dear Sir/Madam, 

Please find herewith attached Minutes of the 54th Meeting of the Senate of 

IIITB held on December 14, 2016 in the Board Room of IIIT Bat 2.00 PM. 

Best Regards 

Cmde S R Sridhar (Retd) 
Registrar f.t 
Secretary to the Senate 

10 
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The Chairman welcomed all the members for the 54th meeting of the Senate and initiated 
the meeting. 

54.1 Confirmation of the Minutes of the 53rd meeting held on October 5, 2016. \ 

Senate also suggested making the following changes in course template: 

54.3 Consideration and Approval of Course Proposals 

54.4 For consideration and approval of the Senate with regard to the 
following 

.... 

14 
I Supervisor I Student Name 

IIITB/Senate/SSth meeting/Agenda/February 15, 2017 

54.4.3 The Senate discussed regarding the continuation of the following student in the 
programme. It was recommended that a formal letter be issued as to why his admission 
should not be terminated and the same to be recorded in the student file. Formal 
termination may be initiated if no response is received within one month. 

54.4.2 Senate approved the request of the following student to withdraw from 
the research programme due to personal reasons. 

• The term "Academic Senate" to be replaced with "Senate" throughout the 
course proposal template 

• Mentioning the specific year of offering of the course to be avoided 
• Full bibliographic reference of the text book to be included as part of the 

course proposals. 

54.4. 1 Senate approved the request of the following student to convert his 
student status from full time to part time. 

Senate approved the following course proposals 
1. 'Topological Data Analysis' submitted by Prof Amit Chattopadhyay 
2. 'Computational Geometry' submitted by Prof Pradeesha Ashok 

54.2 Action taken report. 

Senate took note of the action taken report. 

As no comments were received, the Senate confirmed the Minutes of the 53rd meeting 
held on. October 5, 2016. 

SL No. Roll Number Student Name Supervisor 
1 . PH2015011 Sainath Shanbhag Prof Jaya Sreevalsan 

Nair 

Sl. No. Roll Number Student Name Supervisor t 
1 MS2015014 Vinay A Jawgal Prof V N Muralidhara I 

I Sl. No. I Roll Number 
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INTERNATIONAL INSTITUTE 
OF INFORMATION TECHNOLOGY BANGALORE 

26/C, Electronics City, Hosur Road, Bangalore 560 100 
Phones:080-28527627-635,41407777; Fax:080-28527636 

Website :www.illtb.ac.in 

Date: March 07, 2017 

Sub: Minutes of 55th Senate meeting of the International Institute of 
Information technology, Bangalore held on February 15, 2017 at 
2.00 pm. 

Dear Sir I Madam, 

Please find herewith attached Minutes of the 55th Meeting of the Senate of IIITB 

held on February 15, 2017 in the Board Room of II IT B at 2. 00 PM. 

Best Regards 

SR Sridhar 
Commodore (Retd) 
Registrar &. 
Secretary to the Senate 

IIITB/Senate/SSth Meeting/Minutes/February 15, 2017 
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The Chairman welcomed the new Deans Prof R Chandrashekar, Prof Jyotsna Bapat, Prof 
Srinath Srinivasa and all the members for the 55th meeting of the Senate and initiated the 
meeting. The Senate also placed on record the services of the outgoing Deans Prof Debabrata 
Das and Prof Balaji Parthasarathy. 

55.1 Confirmation of the Minutes of the 54th meeting held on December 14, 2016. 

As no comments were received, the Senate confirmed the Minutes of the 54th meeting held on 
December 14, 2016. 

55.2 Action taken report. 

Professor R Chandrashekar suggested changing the course no's as below 

1. Topological Data Analyses CS/DS 715 
2. Computational Geometry CS/OS 716 

Registrar gave an update in respect of Mr Vikrant Mhaske (Roll no. MS2014008). The Senate 
suggested formalising his termination. 

Senate took note of other points mentioned in the action taken report. 

55. 3 Consideration and recommendation of the following Students for award of 
PhD degree. 

The Senate considered the proposal and recommended to the Governing Body for 
award of PhD degree to: 

SL.No. 1 
Roll No. PH2013009 

Student Name Sumant Kulkarni 

Supervisor Professor Srinath Srinivasa 

Thesis title Mining Labeled Semantics across Terms and 
Documents in User Generated Text Corpora 

Degree PhD 

Date of the Defense December 21, 2016 

SL.No. 2 
Roll No. PH2012006 

Student Name R Rajika 

Supervisor Professor Neelam Sinha 

IIITB/Senate/Ssth Meeting/Minutes/February 15, 2017 
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55.6 Changes in Specialization Name 

._ The Senate after discussion approved to change the name of the specialization o 
"Signal Processing and Pattern Recognition" as proposed in the agenda document. 

55. 7 Degree for iMTech students 

The Senate after discussion decided to write to UGC with regard to the issuance of 
certificate to the graduating iMTech students. 

55.8. Items for Reporting: 

55.8.1 The Senate noted the following items as detailed below: 

I 
Sl. No. 4 I 
Roll No. PH2008903 
Student Name V Ranganathan 
Supervisor Professor V Sridhar ' 
Thesis title Innovation, IT Service Management, Adoption 
Academic Milestone Comprehensive Examination 

SL.No. 1 
Roll No. PH2014014 ! 
Student Name Manjunath KE 
Supervisor Professor Dinesh Babu Jayagopi 
Thesis title Study of Multilingual Phone Recognition using Indian 

Languages 
Academic Milestone PhD Comprehensive examination 
Date of the Seminar December 26, 2016 

Sl.No. 2 
Student Name Ramakrishnan Raman 
Supervisor Professor Meenakshi D'Souza 
Thesis title Knowledge Based Frameworks for Architecture of 

Complex Systems and System�of-Systems 
Academic Milestone State of the Art Seminar 
Date of the Seminar January 18, 2017 

I 
Sl.No. 3 
Roll No. PH2014011 I 
Student Name V Krishna Sashank Dara 
Supervisor Professor V N Muralidhara 
Thesis title Towards Privacy Preserving Intrusion Detection 
Academic Milestone State of the Art Seminar 
Date of the Seminar January 19, 2017 I 

� lllTB/Senate/SS1h Meeting/Minutes/February 15, 2017 
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DT385: CYBERSPACE, GLOBALIZATION, and LOCATION 
INTERNATIONAL INSTITCTE OF INFORl\L·\TION TECHNOLOGY 

26/C Electronics City, Bangalore - 560100 
Instructor: Balaji Parthasarathy 

Course objectives: The conjuncture of economic globalization, and advances in information 
and communication technologies (ICTs), has led to sweeping claims about the decreasing 
relevance of the location of socio-economic activities in territorial place. The claims are 
exemplified by slogans such as «the death of distance" or that the "world is flat". But if location 
has ceased to matter, and distance is "dead", then why is it that Silicon Valley remains the leading 
center of the JCT industry, London dominates the world of finance, Hollywood/ Bollywood are 
where they are, and Las Vegas or Dubai, despite being in the middle of desert lands, are 
prominent tourist destinations? Or, why is it that the prosperity of North America and Western 
Europe not evident in South Asia or in Africa and, as the economist Thomas Piketry 
compellingly shows, inequality in the world is rising? This course will challenge popular claims 
about the decreased significance of location by providing analytical tools to think about boll) and 
111/5 territorial place retains a compelling influence on our lives. 

The issues and the framework: Economic globalization in recent decades, and advances in 
ICTs, has greatly increased international flows of ideas, capital, goods, and, to a lesser extent, 
people. Certain activities, such as retailing, can indeed be carried out effectively online. However, 
flows from one location to another, i.e., the spatial separation of, say, production from 
consumption, docs not reduce the significance of the locations themselves. Further, a 
considerable proportion of socio-economic activity is not so footloose as to be able to flow 
across the globe. For instance, government activities, or the provision of services such as 
education or healthcare, arc primarily local, as their social characteristics, and the regulatory 
demands they are subject to, vary across political jurisdictions. Similarly, visiting a tourist site, or 
going on pilgrimage, is experiential and not merely transactional. As a result, many activities 
demand physical proximity, the need for which cannot be wished away by technology. 

Yet, locational determinants keep changing .. \s technological change makes possible the 
production of new goods and services, it opens up new "windows of locational opportunity". 
Where those goods can be produced - either because of the cost and availability of inputs like 
specific skills, or because of politically negotiated policies governing intellectual property rights, 
or access to venture capital - opens up new locational possibilities which, in turn, is 
accompanied by shifts in the direction and volume of global flows. 

The coursewill draw on theoretical frameworks from economic geography and development 
geography to unravel the complexity of locational decisions with examples. The course will begin 
with static theories of comparative advantage that explain how individual firms in specific sectors 
chose optimal locations based on access to raw materials and final markets. It will then move to 
explain how firm location is also determined by proximity to other firms, many of whom may be 
competitors. This is because of access to shared institutions, such as universities supplying skilled 
labor, or inputs such as new ideas, which are intangible. The short term costs of locating in such 
agglomerations arc outweighed by the long term benefits of being in a place where, as the British 
economist Alfred Marshall, pointed out, "the secrets of the trade arc in the air". 

The course will also examine how globalization opens up opportunities beyond national 
boundaries as firms and their activities are spread across the world. Countries and regions that 
have the infrastructure, the technology and the skills arc in the best position to benefit. However, 
when such conditions are not met, development geography describes and explains the cases of 



- - -- - - - \ 

� 

1i1f-b 
IHT 

Analog Circuits and systems course proposal 

Course Name Analog circuits and systems 
Course Branch Select one from the following: 

EGE I 
Course Proposer Name(s) Subhajit Sen, Chetan Parikh and Madhav Ra6 
Course Instructor Name(s) Subhaiit Sen 
Course Type (Select one) Select one from the following: 

Core (ECE) 

* All course types except "Special Topics Elective" go 
through the process for Academic Senate aonroval 

Course Level (Select one) Select one from the following for elective courses: 

\ 
Level 1 Elective 
Level 2 Elective 
NIA 

Course Category (Select one) Select one from the following: 

Basic Sciences 
ECE Branch Core {CSE I ECE) 

Elective 
EnQineering Science and Skills 
HSS/M 
Miscellaneous 

"" Credits (L:T:P) 
(Lecture : Tutorial : Practical) Hours Component 

3 hr Lecture (1 hr= 1 credit) 
Tutorial (1hr = 1 credit) 

2 hr Practical (2hrs = 1 credit) 
4 Total Credits 

I 

Grading Scheme Select one from the following: 

4-point scale 
(A,A-,B+,B,B-,C+,C,D,F) 

Pre-Requisites 
(where applicable, specify exact course names) 1 
Electronic devices and circuit theory and Laboratory: ECE202 and ECE202P 

I Template Version Number I IJ I 
I Template update date I .J Ma1d1 �015 I 
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Agenda and notes 
For the 

55th meeting of the Senate of the 
International Institute of Information Technology, Bangalore 

February 15, 2017 at 2.00 pm 

Confirmation of the minutes of the 54th meeting held on December 
14, 2016 

Minutes of the 54th meeting of the Senate is placed at Annexure-1 for confirmation. 

5 5. 2 Action taken report 

Detaits of the action taken on the minutes of the 54th meeting of the Senate are 
placed for perusal. 

Agenda Decision Points Action/s Taken 
Point 

54.3 Consideration and Approval of Implemented 
Course proposals 1. Topological Data Analyses 

CS/OS 815 1'; 
2. Computational Geometry 

CS/DS 816 ,\lo 

54.4.2 Request of Mr Sainath Saibhag Communication sent to the student. 
to withdraw from the 
Research programme 

54.4.3 Regarding poor performance Student was formally communicated 
of the Mr Vikranth Mhaske on 25th January and was given time 

till 4th February to respond. 
However the student has not 
responded to the same despite a 
reminder. Formal termination being 
initiated. 

55. 3 Consideration and recommendation of the following Students for award 
of PhD degree. 

SL.No. 
Roll No. 

Student Name 

1 
PH2013009 

Sumant Kulkarni 

4 
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I 55. 7 Degree for iMTech students 

As per the current iMTech Curriculum, there is a specialization named "Signal and 
Data Processing" for iMTech (ECE) students. It is proposed that the specialization 
name be changed to "Signal Processing and Pattern Recognition." Senate is 
requested to consider the proposed change and approve the same if deemed 
appropriate. 

- -- -- 

SL No. Roll Number Student Name I Supervisor 
I Srinivasaraghavan 

55.6 Changes in Specialization Name 

t 

In the 44th Meeting of Senate held on February 11, 2015, the Senate approved a 
change to the iMTech programme as per which only one degree (i.e., M.Tech) will 
be awarded to the iMTech graduates as opposed to dual degrees (i.e., B.Tech and 
M.Tech) as originally intended at the time of designing the programme. 

IIITB/Senate/ssth meeting/ Agenda/February 15, 2017 
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6 

Knowledge Based Frameworks for Architecture of 
Com lex Systems and S stem-of-Systems 

Professor Meenakshi D'Souza 

2 
Ramakrishnan Raman 

Supervisor 

SL.No. 
Student Name 

Thesis title 

Sl. No. 1 I 
Roll No. PH2014014 I 
Student Name Manjunath K E I 
Supervisor Professor Dinesh Babu Jayagopi . 
Thesis title Study of Multilingual Phone Recognition using Indian 

Languages 
Academic Milestone PhD Comprehensive examination I 
Date of the Seminar December 26, 2016 I 

55.8. Items for Reporting: 

55.8.1 The following PhD student(s) have completed their Academic Milestone(s) 
as detailed below: 

The Senate is requested to permit issuance of both B.Tech. and M.Tech. degrees 
to graduates of iMTech from the 2017 convocation onwards. The requirements for 
award of the degrees remain the same. 

Further to the interaction with MHRD and UGC, it has been clarified that IIITB can 
award dual degrees to the iMTech graduates from 2017 onwards. As suggested by 
MHRD officials, a letter from IIITB to MHRD regarding the same has been sent 
(Annexure Ill). 

ia 
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• 
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INTERNATIONAL INSTITUTE 
OF INFORMATION TECHNOLOGY BANGALO�E 

26/C, Electronics City, Hosur Road, Bangalore 560 100 
Phones: 080·28527627-635, 41407777; Fax: 080·28527636 

Website :www.liitb.ac.in 

Date: May 24, 2017 

Dear Sir/Madam, 

Sub: 56thmeeting of the Senate of the International Institute of 
Information Technology, Bangalore being held on May 31, 2017 at 2.00 
pm. 

Please find herewith attached agenda papers and notes for the 56th Meeting 

of the Senate of lllT-8, being held on May 31, 2017 in the Board Room of 

IIITB at 2.00 PM. 

Kindly make it convenient to attend the meeting. 

Thanking you, 

Yours sincerely, 

SR Sridhar 
Commodore (Retd) 
Registrar & Secretary to the Senate 

IIITB/Senate/56th meeting/Agenda/May 31, 2017 
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The Governing Body upon the recommendation of the Senate of the lnstitute 
hereby confers upon XXXXXX the degree of Bachelor of Technology in Information 
Technology under the Integrated Master of Technology programme, given this 
2nd Day of July, Two Thousand and Seventeen at Bangalore. 

M.Tech. Certificate 
The Governing Body upon the recommendation of the Senate of the lnstf tute 
hereby confers upon XXXXXX the degree of Master of Technology in Information 
Technology under the Integrated Master of Technology programme, given this 
2nd Day of July, Two Thousand and Seventeen at Bangalore. 

Specialization 
The transcript of the Integrated MTech graduates specifies the Specialization of 
the student. For iMTech in Information Technology programme, the Senate had 
approved two broad areas of specializations - Computer Science and Information 
System (CSIS) and Electronics and Communication Engineering (ECE). 
Subsequently, the iMTech curriculum was revised to create new focussed 
specializations for Integrated MTech from the 2015 batch onwards. 

It is proposed that for iMTech (IT) for batches prior to 2015, the same set of 
specializations (noted below) be made available: 

}( 
• Computer Science and Engineering (CSE) 
• Data Science (DS) 
• Networking and Communication and Signals (NCS) 

This list of specialization is same as what is approved for iMTech (Computer 
Science) from 2015 batch onwards. Students are awarded specialization in one of 
the above areas provided they do 5 electives from the respective area. 

56.6.2 M.Sc. (Digital Society): 

The Senate is requested to consider for approval the following wordings for the 
first batch of M.Sc. (Digital Society) graduates: 

The Governing Body upon the recommendation of the Senate of the Institute hereby 
confers �pon XXXXXX the degree of Master of Science in Digital Society, given this 2nd 
Day of July, Two Thousand and Seventeen at Bangalore. 

56. 7 Proposal for Revision of Math for ESD course 

Students in M.Tech. (IT) are required to opt two of the three components of 
Maths. The three components are Discrete Maths (2 credit hours), Linear Algebra 
(2 credit hours), and Probability and Statistics (2 credit hours). The curriculums 
of three Math components are Senate approved and are available in LMS. 

IIITB/Senate/561h meeting/ Agenda/May 31, 2017 
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Students in M.Tech. (ESD) currently are not given any choice and are offered a 
single course in Mathematics. The Mathematics for ESD course consists of Linear 
algebra for circuit simulation, Discrete Maths relevant for the analysis of 
switching circuits such as Boolean algebra, logics, and Probability and Statistics 
needed for reliability analysis, Monte-Carlo simulation. 

Since there is considerable amount of overlap in the course content between the 
two Math courses, it is proposed that both MTech (IT) and MTech (ESD) choose 
from the same set of three Math courses offered to MTech and discontinue the 
separate Math course being offered to MTech (ESD) Senate is requested to 
consider the proposed change and approve the same if deemed appropriate. 

56.8 Deficient Students 

The students who have CGPA of less than 2. 0 at the end of Term II (2016-17), if 
the CGPA continues to be less than 2.0 after the Grade Improvement Exam 
scheduled in July 2017, the students will be required to repeat the previous 
academic year. 

The Senate is requested to consider for approval the following administrative 
procedure for repetition of the academic year: 

• For students who have completed their 1st year, they have to repeat 
Semester 1 and Semester 2. 

" • For students who have completed the 2nd year, they may choose to repeat 
tst or 3 semester followed by 2nd or 4th semester during the next 
academic year. Similar combinations of odd and even semesters can be 
chosen by those who have to repeat the academic year from 3rd year 
onwards. 

• The previous grade obtained will be replaced by the new grades 
(irrespective of whether it is better or not). 

56. 9 Consideration and Approval of Course Proposals (Annexure V) 

56.9.1 Course on DT385: CYBERSPACE, GLOBALIZATION, and LOCATION submitted 
by Prof Balajt Parthasarathy to be offered to M.Sc. Digital Society students. 
This course was offered on a trial basis in August 2016 titled "From Territorial 
Place to Cyberspace: The Political Economy of Location". The changed title, 
outline and syllabus incorporate some of the feedback from that version and a 
few new ideas. 

56. 9.2 Proposal to replace Analog CMOS Design course with a new course titled 
"Analog Circuits and Systems" for iMTech ECE students in 5th Semester. 

The contents of the course are approved by IIITB faculty and all comments and 
suggestions were incorporated. Details of the course are given in the analog 
circuits-and-systems document which is attached. 

IIITB/Senate/S61h meeting/Agenda/May 31, 2017 
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56.9.3 The Integrated M.Tech (CSE) curriculum includes a new core course titled 
"Formal Languages and Automata Theory" that is to be offered from the 
academic year 2017-18 onwards. There is an existing course titled "Introduction 
to Automata Theory & Computability" that is offered as an elective to Integrated 
M.Tech (IT) students. Due to similar course content, it is proposed to convert 
"Introduction to Automata Theory and Computability" into a core course for 
Integrated M. Tech (CSE) for students belonging to 2015 batch onwards as a 
replacement for "Formal Languages and Automata Theory." 

v' 

56.10 Items for Reporting: 
; 

56.10.1 The following PhD student(s) have completed their Academic 
Milestone(s) as detailed below: 

Sl.No. 1 
Roll No. PH2012010 
6tudent Name Shiva Kumar Venkataraman 
Supervisor Prof P G Poonacha and Prof. G N S Prasanna 
Thesis title Visual SLAM for Blind Navigation 
Academic Milestone State of the Art Seminar 
Date of the Seminar March 14, 2017 ·- 
Sl.No. 2 
Roll No. PH2011002 
Student Name J Yogalakshmi 
Supervisor Prof Chandrashekar Ramanathan 
Thesis title Clustering on Heterogeneous Data Using a De· 

Centralized Analytics Framework 
Academic Milestone Open Seminar 
Date of the Seminar March 30, 2017 

. 

St.No. 3 
Roll No .. PH2015016 
Student Name Avijit Mandal 
Supervisor Prof Meenakshi D'Souza 
Thesis title Program analysis for Robotics programming 

environment 
Academic Milestone Comprehensive Examination 
Date of the Seminar March 31, 2017 

SL.No. 4 
Roll No. PH2014007 
Student Name Hari Bhaskar 
Supervisor Prof Jayprakash Lalchandani 

JIITB/Senate/56th meeting/Agenda/May 31, 2017 
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Tabled Agenda 
56th meeting of the Senate of the 

International Institute of Information Technology, Bangalore 
May 31, 2017 at 2.00 pm 

56.11 Any other matter with the permission of the Chair - 

56. 11.1 Consideration and recommendation of the Student for award of PhD 
degree. (Annexure VI) 

I 

': 

The following PhD student has completed the Academic Milestone as detailed 
below: 

SL.No. 1 
Roll No. PH2012005 
Student Name Prashant Wali 
Supervisor Professor Debabrata Das 
Thesis title Energy Efficient Medium Access Control Algorithms 

for L TE· Advanced 
Degree PhD 
Date of the Defense 26/05/2017 

56. 11. 2 Consideration and Approval of Course Proposal (Annexure VII) 

Course on 'Foundations of Computer Graphics' submitted by Prof(s) T K Srikanth 
and Jaya Sreevalsan Nair to be offered to iMTech Students as core course. 

•••*******************************************•·······························**······················ 



Integrated M.Tech. Course Proposal Template 

Course Name Foundations of Computer Graphics 
Course Branch Select one from the following: (Place X appropriately) 

ECE I x CSE 
Course Proposer Name(s) T. K. Srikanth and Jaya Sreevalsan Nair 
Course Instructor Name(s) T. K. Srikanth and Jaya Sreevalsan Nair 
Course Type (Select one) Select one from the following: (Place X appropriately) 

x Core 
Elective 
Special Topics Elective* 

* All course types except "Special Topics Elective" go 
through the process for Senate aooroval 

Course Level (Select one) Select one from the following for elective courses: 
(Place X appropriately) 

I Level 1 Elective 
Level 2 Elective 

x N/A 
Course Category (Select one) Select one from the following: 

(Place X appropriately) 
Basic Sciences 

x Branch Core (CSE I EG&) 
Elective 
Enqineerinq Science and Skills 
HSS/M 
Miscellaneous 

Credits (L:T:P) (Place X a opropriately) 

{Lecture : Tutorial: Practical) Hours Component 
3 Lecture ( 1 hr = 1 credit} 
0 Tutorial (1 hr= 1 credit) 
0 Practical (2hrs = 1 credit) 
3 Total Credits 

Grading Scheme Select one from the following: 
(Place X appropriately) 

x 4-point scale 
(A,A-,B+,B,B-,C+.C.D,F) 
Satisfactory/Unsatisfactory (SIX) 

Pre-Requisites 
(where atmlicable, specify exact course names) 

Tern late Version Number 
Tern late u ate dote 

14 
30 Ma 2017 
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INTERNATIONAL INSTITUTE OF INFORMATION TECHNOLOGY BANGALORE 

53th Meeting of the Senate 

Minutes of the Meeting 

Date: July 26, 2017 
Time: 11.00 a.m, 

Venue: IIITB Board Room 

26/C, Electronia City, Hosur Road, Bangalore 560 100 Phones: 080-28527627·635, 41407777 
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INTERNATIONAL INST! 
OF INFORMATION TECHNOLOGY BANGALO 

26/C, Electronics City, Hosur Road, Bangalore 560 
Phones: 080-28527627·635, 41407777; Fax: 080-28527, 

Website :www.iiitb.� 

Date: July 28, 2017 

Sub: Minutes of sath Senate meeting of the International Institute of 
Information technology, Bangalore held on July 26, 2017 at 1100 
AM. 

Dear Sir/Madam, 

Please find herewith attached Minutes of the 5gth Meeting of the Senate of 

IIITB held on July 26, 2017 in the Board Room of II IT B at 1100 AM. 

Best Regards 

SR Sridhar, Cmde (Retd) 
Registrar & 
Secretary to the Senate 

IIITB/Senate/58th Meeting/Minutes/July 26, 2017 
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Annexure 10 

Integrated M.Tech. Course Proposal Template l 
Course Name Computational Chemistry Lab (SM101P) 

I 

Course Branch Select one from the following: (Place X appropriately) 
ECEX 
CSEX 

r 
Course Proposer Name(s) Brijesh Kumar Mishra 

Course Instructor Name(s) Brijesh Kumar Mishra 

Course Type (Select one) Select one from the following: (Place X appropriately) 
CoreX 
Elective 
Special Topics Elective" 

* All course types except "Special Topics Elective" go 
through the process for Senate approval 

Course Level (Select one) Select one :from the following for elective courses: 
(Place X appropriately) I Level 1 Elective 

level 2 Elective 
N/AX 

Course Category (Select one) Select one from the following: 
. (Place X appropriately) 

Basic Sciences X 
Branch Core (CSE I ECE) 
Elective 

I Engineering Science and Skills 
HSS/M 
Miscellaneous 

Credits (L:T:P) (Place X appropriately) 
(Lecture : Tutorial : Practical) Hours Component 

Lecture ( 1 hr = 1 credit) 
Tutorial (1hr = 1 credit) 
Practical (2hrs = 1 credit) X 
Total Credits: 1 

. 

Template Version Number 
Template update date 

1.4 

30May2017 
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Grading Scheme 

� .. 
�;,lb Ill • 
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Select one from the following: 
(Place X appropriately) 

4-point scale 
(A,A-,B+,B,B-,C+,C,D,F) X 

Satisfactory/Unsatisfactory (S I X) 

Pre-Requisites 
(where applicable, specify exact course names) 

Chemistry Theory Course (1st Semester) 

Course Description 
A brief description of the course 

Students will learn various molecular modelling techniques with the help of free/commercial 
computational chemistry software packages. They will apply the knowledge gained in the preceding 
chemistry course. 

Course Outcomes 
Course Outcomes are statements that describe what students are expected to know, and be able to 
do at the end of the course. These relate to the skills, knowledge, and behavior that students acquire 
in their progress through the course. 

At the end of this course, the student is expected to: 
1. Know how to draw and manipulate various molecular systems. 
2. Know how to calculate energy of a molecule/molecular clusters. 
3. Know how to investigate potential energy profiles and locate minima/maxima. 
4. Develop basic understanding of generating various spectra and interpreting them. 

Course Content 

The following labs will be conducted : 
Introduction to computational graphics visualisation, Introduction to Gaussian/Garness software 
package, Introduction to Basis set/method, Geometry optimisation, Potential energy profile 
calculations, Vibrational frequency and IR spectra, Thennoche.mistry, Transition state search and 
reaction path, Computing the pKa of alcohols, amines, carboxylic acids, Modeling in solution. 
Homology modeling. I 

Template Version Number 
Template update date 

1.4 

30 May2017 63 
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INTERNATIONAL INSTITUTE OF INFORMATION TECHNOLOGY BANGALORE 

59th Meeting of the Senate 

Agenda and Notes 

Date: December 6, 2017 
Time: 2.00 p.m, 

Venue: IIITB Board Room 

26/C, Electronics City, Hosur Road, Bangalore 560 100 Phones: 080-28527627·635, 41407777 
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Dear Sir/Madam, 

INTERNATIONAL INSTITUTE 
OF INFORMATION TECHNOLOGY BANGALORE 

26/C, Electronics City, Hosur Road, Bangalore 560 100 
Phones: 080-28527627-635, 41407777; Fax: 080·28527636 

Website :www.iiitb.ac.in 

Date: November 21, 2017 

Sub: 59th meeting of the Senate of International Institute of Information 
Technology, Bangalore being held on December 6, 2017 at 2.00 PM. 

Please find herewith attached agenda papers and notes for the 59th Meeting 

of the Senate of IIITB, being held on December 6, 2017 in the Board Room 

of IIIT Bat 2.00 PM. 

Kindly make it convenient to attend the meeting. 

Thanking you, 

Yours sincerely, 

SR Sridhar, Cmde (Retd) 
Registrar &. 
Secretary to the Senate 



59. 9 Consideration and Approval of Course Proposal 

Core course proposal on Computational Chemistry Lab (SM101P) submitted by 
Prof Brijesh Kumar Mishra is placed Annexure 10 of the agenda for approval. 

59.10 Any other items(s) with the permission of the Chair 

********************************** 
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Course Proposal 

I Course Name Machine Learning (CS/DS 612) 
Course Proposer Name(s) Prof. G. Srinivasaraghavan 
Course Instructor Name(s) Dinesh Babu J 

Ramasubramanian V 
Course Type Elective 
Credits 4 
Grading Scheme A, A-, B+, B, B-, C+, C, D, F 

Points as per IIIT-B Default Scheme 
Area of Specialization (if applicable) Computer Science and Engineering 
CSE - Computer Science and Engineering Data Science 
DS - Data Science 
NCSP - Networking & Communication and 
Signal Processing 
Semester Term II (Jan-May 2018) 
Pre-Requisites (where applicable, specify exact course names) 

• None 

Course Description 

This course is intended to be an intense, in-depth course in Statistical Learning methods. 
Primary Reference would be: 

1. Trevor Hastie, Robert Tibshirani and 'Jerome Friedman. "The Elements of Statistical 
Learning". Second Edition. Springer. 2008. Freely Downloadable. 

Course Content 

Module 1 (Machine Learning, Unsupervised Learning) 
• Introduction to Learning from data - Unsupervised, Supervised 

• K-means 

• Hierarchical Clustering 

Module 2 (Supervised Learning, Linear Models) 
• Statistical Decision Theory 

• Regression: Linear Regression 
I Template Version Number I 1.6 I 
l Template update date I 07 Mar 2013 l 
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Tabled Agenda 
ss" meeting of the Senate of the 

International Institute of Information Technology, Bangalore 
December 6, 2017 at 2.00 PM 

59.10 Any other matter with the permission of the Chair· 

59.10.1 Consideration and Approval of Course Proposals 

I. Course on 'Math for ML (CS/OS 611)' submitted by Prof G 
Srinivasaraghavan. 

II. Course on 'Machine Learning (CS/DS 612)' submitted by Prof G 
Srinivasaraghavan. 

The course proposals are attached herewith. 

59.10.2 Senate may approve the following: 

Sl. Roll Number Student Name Supervisor 
No. 

1 PH2015021 Sanjay VP Prof Amit Convert the student status 
Prakash from Full time to part time 

2 PH2014014 Manjunath K E Prof Dinesh Change in supervisor - 
Babu Jayagopi Prof V Ramasubramanian as 

Supervisor and 
Prof Dinesh Babu Jayagopi 
as Co-supervisor 
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Course Proposal 

Course Name Math for ML (CS/DS 611) 
Course Proposer Name(s) G. Srinivasaraghavan 
Course Instructor Name(s) G. Srinivasaraghavan 

Ramasubramanian V 
Course Type Elective 
Credits 4 
Grading Scheme A, A-, B+, B, B-, C+, C, D, F 

Points as per IIIT-B Default Scheme 
Area of Specialization (if applicable) Computer Science and Engineering 
CSE - Computer Science and Engineering Data Science 
DS - Data Science 
NCSP -Networking & Communication and 
Signal Processing 
Semester Spring (Jan-May) 
Pre-Requisites (where applicable, specify exact course names) 

• Maths for IT or Courses covering basic Probability Theory, Linear Algebra and 
Discrete Mathematics 

• First Course in Algorithms 

Those opting/or this course would require to have got at least a Bin the above.prerequisite 
courses unless they can convince the instructor that they need to be treated as an exception. 
Course Description . 
This is similar to a course taught by John E. Hopcroft and Ravindran Kannan. The book 
.. Foundations of Data Science" by Hopcroft and Kannan based on this course is freely 
available for download. 

Course Content 

Module 1 (The Probabilistic Method - Primer on Randomized 
Algorithms) 

• Common Distributions and their characteristics 

• Chernoff Bounds, Martingales 

• Lovasz Local Lemma 

• PAC (Probably Approximately Correct) Algorithms 

Tern late Version Number 
Tern late u date date 

16 
07 Mar 013 
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Course Proposal 

Course Name Math for ML (CS/DS 611) 
Course Proposer Name(s) G. Srinivasaraghavan 
Course Instructor Name(s) G. Srinivasaraghavan 

Ramasubramanian V 
Course Type Elective 
Credits 4 
Grading Scheme A, A-, B+, B, B-, C+, C, D, F 

Points as per IIIT- B Default Scheme 
I Area of Specialization (if applicable} Computer Science and Engineering 
CSE - Computer Science and Engineering Data Science 
DS - Data Science 
NCSP -Networking & Communication and 
Signal Processing 
Semester Spring (Jan-May) 
Pre-Requisites (where applicable, specify exact course names) 

• Maths for IT or Courses covering basic Probability Theory, Linear Algebra and 
Discrete Mathematics 

• First Course in Algorithms 

Those opting for this course would require to have got at least a Bin the above prerequisite 
courses unless they can convince the instructor that they need to be treated as an exception. 
Course Description . 
This is similar to a course taught by John E. Hopcroft and Ravindran Kannan. The book 
"Foundations of Data Science" by Hopcroft and Kannan based on this course is freely 
available for download. 

Course Content 

Module 1 (The Probabilistic Method - Primer on Randomized 
Algorithms) - 

• Common Distributions and their characteristics 

• Chernoff Bounds, Martingales 

• Lovasz Local Lemma 

• PAC (Probably Approximately Correct) Algorithms 

Tern lute Version Number 
Tern late u ate dare 

1.6 
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Dear Sir/Madam, 

INTERNATIONAL INSTITUTE 
OF INFORMATION TECHNOLOGY BANGALORE 

26/C, Electronics City, Hosur Road, Bangalore 560 100 
Phones: 080-28527627-635,41407777; Fax: 080-28527636 

Website :www.iiitb.ac.in 

Date: November 21, 2017 

Sub: 59th meeting of the Senate of International Institute of Information 
Technology, Bangalore being held on December 6, 2017 at 2.00 PM. 

Please find herewith attached agenda papers and notes for the 59th Meeting 

of the Senate of IIITB, being held on December 6, 2017 in the Board Room 

of IIIT B at 2.00 PM. 

Kindly make it convenient to attend the meeting. 

Thanking you, 

Yours sincerely, 

SR Sridhar, Cmde (Retd) 
Registrar 8: 
Secretary to the Senate 
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Agenda and notes 
For the 

59th meeting of the Senate of the 
International Institute of Information Technology, Bangalore 

December 6, 2017 at 2.00 PM 

Item Item Page No. 
No. 
59.1 Confirmation of the minutes of the 58m meeting of Senate 4 
59.2 Action Taken Report 4 

59.3 Consideration and Recommendation of the Students for Award 
of PhD Degree 4 

59.4 Consideration and Recommendation of the Student(s) for Award 
of Master of Science by Research Degree 5 

59.5 Consideration and recommendation of the Sponsored MTech 
Student for Award of MTech degree. 5 

59.6 Proposed joint programme with IBAB 5 

59.7 For consideration and approval of the Senate with regard to the 
extension in respect of the research students 5-6 

59.8 Items for Reporting 6-8 
59.9 Consideration and Approval of Course Proposal 9 
59.10 Any other matter with permission of the Chair. 9 

No Annexures 
I Minutes of the 58th Senate Meeting 
2 PhD student Banerjee Shilpi Tushar's report 
3 MS student Karthik V's report 
4 SMTech student Shashi Ray's report 
5 !BAB-Details of the proposed PGD Big Data in Biology-DST 
6 MS & PHD students list for extension 
7 List of students admitted for research programme - August 2017 batch 
8 iMTech 2017-22: List of iMTech students 
9 Dean's list 
10 New course proposal 

3 
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Agenda and notes 
59th meeting of the Senate of the 

International Institute of Information Technology, Bangalore 
December 6, 2017 at 2.00PM 

59.1 Confirmation of the minutes of the 5gth meeting held on July 26, 
2017 

Minutes of the 58th meeting of the Senate is placed at Annexure-1 for confirmation. 

59. 2 Action taken report 

Details of the action taken on the minutes of the ss" meeting of the Senate are 
placed for perusal. 

Agenda Decision Points Action/s Taken 
Point 

58.3 Branch Change Process for Implemented 
Integrated MTech. 

58.5.3 The Senate noted the details Committee has been constituted 
regarding admissions to the MSc 
(Digital Society) 2017-2019 batches 
and advised to form a committee to 
look into the admissions to the MSc 
(Digital Society) 

58.6 Addition of Core Course Option for implemented 
MTech. (ESD) 

59.3 Consideration and Recommendation of the Students for Award of PhD 
Degree 

Sl No 1 
Roll No. PH2012002 
Student Name Banerjee Shilpi Tushar 
Thesis Title Design of Quality Assessment Instruments for 

Engineering Courses 
Supervisor Prof N J Rao and Prof Chandrashekar R 
Degree PhD 
Date of the Defense October 30, 2017 

4 



The Senate may consider award of PhD degree and recommend to the Governing 
Body, if approved, conferring the said degree to her. Relevant report placed at 
Annexure 2. 

59.4 Consideration and Recommendation of the Student(s) for Award of 
Master of Science by Research Degree 

SL No 1 
Roll No. MS2011005 
Student Name V Karthik 
Thesis Title MD-Tree: A search-optimized Index Structure for 

Flash/ Non-volatile memory 
Supervisor Prof G N Srinivasa Prasanna 
Degree Master of Science by Research 
Date of the Defense November 24, 2017 

The Senate may consider award of Master of Science by degree and recommend 
to the Governing Body, if approved, conferring the said degree to him. Relevant 
report placed at Annexure 3. 

59.5 Consideration and recommendation of the Sponsored MTech Studentfor 
Award of MTech degree. 

The Senate may consider the award of MTech degree to Samsung student 
SMT2014021 Shashi Ray and recommend to the Governing Body, if approved 
conferring the said degree to him. Relevant report placed at Annexure 4. 

59.6 Proposed joint programme with IBAB 

IBAB is has proposed to conduct a joint programme on Big Data analytics in be 
informatics. The programme is financially supported by DST. A copy of the 
proposal approved by DST is placed at Annexure 5. 

This programme will be administered by a Senate subcommittee to be appointed 
by the Chairman, Senate. The item is being placed before the Senate for due 
consideration and approval. 

59. 7 For consideration and approval of the Senate 

A. Extension of the term of research students as per the list placed at Annexure 6 

B. inclusion of co supervisor in respect of the following research students 
5 



59.8.5 The Senate noted the. details of student(s) withdrawn. 
A. from MTech course 2017 

S. No. Roll Number Name and date withdrawn 

1 MT2016128 Shivam Asati ( 14th August, 2017) 

B. from PhD course 

S. No. Roll Number Name and date withdrawn 

1 PH2015002 Amudheesan @ Aadhithan (1 Stn November, 2017) 

59.8.6 The Senate noted the date of 6Qth meeting of the Senate of IIITB which is 
scheduled on February 14, 2018. 

59.9 The Senate approved the following Core Course proposal on Computational 
Chemistry Lab (SM101P) submitted by Prof Brijesh Kumar Mishra. 

59.10 Any other items(s) with the permission of the Chair 

59.10.1 The Senate discussed the following two course proposals: 

I. Course on 'Math for ML (CS/DS 611)' submitted by Prof G 
Sri nivasaraghavan. 
a. Avoid abbreviations in the course title. 
b. Since the contents of the "Mathematics for Machine Learning" are 

generic in nature, it will be good give the course a generic name too. 
The course should recommended to be listed under the "general 
elective" (GEN) category and not just to CS (Computer Science) 
and/or OS (Data Science) category. 

c. The course content is approved. 

II. Course on 'Machine Learning (CS/DS 612)" submitted by Prof G 
Srinivasaraghavan. 
a. The course is approved 

Action Required: The two courses to be included in the course catalogue. 

59.10.2 The Senate approved the following: 
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A3.2 M.Tech. (ESD) Programme Changes 

Programme Structure 

The following changes are proposed to the existing M.Tech. (Electronic Systems Design) programme. 

Change Existing Proposed 
Name of the Programme M.Tech. (Electronic Systems M.Tech. (Electronics and 

Design) Communication Engineering) 
Specializations 1) System on Chip (SOC) 1) VLSI Design (VLSI) 

2) Embedded Systems 2) Signal Processing and 
Pattern Recognition (SP) 
3) Networking and 
Communication (NC) 

Preparatory Term 3 weeks Preparatory Term 2 weeks Programme 
(zero credits) Orientation (zero credits) 

Total Number of Credits 64 64 
Total Intake 30 so 
UG Branch for Admissions BE/8.Tech. in any Branch BE/B.Tech. in any Branch 
Entrance Examination GATE No change 
GATE Subject • EC - Electronics and • EC - Electronics and 

Communication Communication 
Engineering Engineering 

• IN - Instrumentation • IN - Instrumentation 
Engineering Engineering 

• EE - Electrical 
Engineering 

Credit Structure 

Type of Credits Number of Credits Duration Calendar 

Preparatory Term 0 2 weeks July- Last two weeks 

Foundational Courses 16 16 weeks Aug - Dec (Semester 1) 

Electives 16 16 weeks Jan - April (Semester 2) 

Electives 16 16 weeks Aug - Dec (Semester 3) 

Thesis I Project 16 22 weeks Jan - Jun (Semester 4) 

Total 64 Z years 
* Preparatory Term is optional for Sponsored M. Tech. Programme 
• Minimum credits required for graduation is 64 

Foundational Courses 

4 courses (16 credits) need to be taken from the following list of courses: 

• Analog CMOS VLSI Design (4 credits) 
• Analysis and Design of CMOS Digital IC (4 credits) 
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• Networking and Communication (4 credits) 

• Advanced Mathematics (4 credits) 

• Machine Learning (4 credits) 

• Algorithms (4 credits) 

A3.3 M.Tech. (IT) Programme Changes 
Programme Structure 

The following changes are proposed to the M.Tech. (Information Technology) programme. 

Change Existing Proposed 
Name of the Programme M.Tech. (Information M.Tech. (Computer Science 

Technology) and Engineering) 
Specializations • Computer Science & • Theorv and Systems 

Engineering, (CSE) (TS) 
• Data Science (DS} • Data Science (DS) 
• Networking & • Networking and 

Communication and Communication (NC} 
Signal-processing • Signal Processing and 
(NCS) Pattern recognition 

(SP) 
Preparatory Term 3 weeks Preparatory Term 2 weeks Programme 

(zero credits) Orientation (zero credits) 
Total Number of Credits 66 66 
Total Intake 150 130 
UG Branch for Admissions BE/B.Tech. in any Branch BE/B.Tech. in any Branch 
Entrance Examination GATE No change 
GATE Subject • CS - Computer Science • CS - Computer Science 

and IT and IT 
• EC - Electronics and 

Communication 
Engineering 

• EE - Electrical 
Engineering 

Credit Structure 

Type of Credits Number of Credits Duration calendar 

Preparatorv Term 0 2 weeks July - Last two weeks 

Foundational Courses 16 16 weeks Aug- Dec (Semester 1) 

Electives 16 16 weeks Jan - April (Semester 2) 

Electives 16 16weeks Aug- Dec (Semester 3) 

Thesis I Project 16 22 weeks Jan - Jun (Semester 4) 

Total 64 2 years 

"' Minimum credits required for graduation is 64 
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Foundational Courses 

4 courses (16 credits) need to be taken from the following list of foundational courses: 

1. Algorithms (4 credits) 

2. Machine Learning (4 credits) 

3. Advanced Mathematics (4 credits) 

4. Networking and Communication (4 credits) 
5. Data Modelling (4 credits) 

A3.4 MSc (Digital Society) Programme Changes 
Programme Structure 

The following changes are proposed to the M.Sc. (Digital Society) programme. 

Change Existing Proposed 
Name of the Programme M.Sc. (Digital Society) No change 
Specializations None • Human-centered 

digital design 

• Data intensive digital 
design 

• Research and policy 
studies 

Preparatory Term 2 weeks Preparatory Term (2 2 weeks Preparatory Term (2 
credits) credits) 

Total Number of Credits 76 68 
Total Intake 30 No change 
UG Branch for Admissions An under-graduate degree (of No change 

at least 3 years duration) in any 
discipline with a first 
division/class from a 
recognized University. 

Credit Structure 

Type of Credits Number of Credits Duration calendar 

Preparatory Term 0 2 weeks July - Last two weeks 

Core Courses 18 16 weeks Aug - Dec (Semester 1) 

Electives 16 16 weeks Jan - April (Semester 2) 

Electives 16 16 weeks Aug - Dec (Semester 3) 

Thesis I Project 16 22 weeks Jan - Jun {Semester 4) 

Total 66 2 years 

* Minimum credits required for graduation is 66 
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Core Courses 

The following core courses (30 credits) need to be taken by all the students across two semesters: 

First Semester 

1. Digital Components of a Connected Society (4 credits) 
2. Tools for a Connected Society (2 credits) - new 
3. Interface Design (substantially redesigned with a Digital Design focus) (4 credits) 
4. Research Methods (Quantitative and Qualitative) (4 credits) - new 
5. Technology and Society (4 credits) 

Second Semester 

6. Technology in Development- new title (4 credits) 
7. ICT Policy and Regulation (4 credits) 
8. Social Complexity and Systems Thinking- new title (4 credits) 

Tentative Pool of electives for semesters 2 and 31 categorized by specialization (note: an elective may 
appear in more than one specialization; more electives may be added depending on future need and 
interest of students and faculty members. Students have the option of choosing from the listed M.Tech. 
electives too provided the student has the necessary pre-requisite knowledge and background.) 

Human Centered Design/ Data Intensive Design / Digital Research and Evaluation of 
Digital Design Design Digital Production and Use 

Contexts/ Research and Policy 
Studies 

• Advanced Qualitative • Advanced Quantitative • Advanced Qualitative 
Research Methods Methods/ Data Manipulation Research Methods 

• Advanced Interface 
(new) 

• Advanced Quantitative 
Design/HCI (new) . Data Modeling* Methods/ Data Manipulation 

• E-Governance Application • Data Visualization* 
(new) 

Design 
Geographical Information 

• Dynamics of the IT Industry . 
• IT Product and Project Systems* • E-Governance Application 
Management 

IT Product and Project 
Design . 

• Smart Cities Management* • Political Economy of Location 

• Social Media Communication . Machine Learning* • Smart Cities 

• Information Networks* • Social Media Communication 

. Multi-agent Systems* • Techno-Economics of 
Networks 

* M.Tech. Elective 
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A3.5 Integrated M.Tech. Programme Changes 
In order to take advantage of the synergy across the M.Tech. and Integrated M.Tech. programmes and the 
elective courses, it is proposed that the same set of specializations be offered across both M.Tech. and 

iMTech. 

Programme Existing Specializatians Proposed Specializations 
iMTech (CSE) • Theoretical Computer • Theory and Systems (TS) 

Science • Data Science (DS) 

• Data Science • Networking and Communication 

• Software Engineering (NC) 

• Signal Processing and Pattern 
recognition (SP) 

iMTech (ECE) • Microelectronics and VLSI • VLSI Design (VLSI) 

• Networking and • Networking and Communication 
Communication (NC) 

• Signal Processing and Pattern • Signal Processing and Pattern 
Recognition Recognition (SP) 
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• M. Tech. (ESD) graduates of the SoC specialization were more satisfied with 

the programme, than those of the Embedded Systems specialization. 

• The reason for this as indicated was that there are currently five faculty 

members (full-time) in Soc area, whereas none in Embedded Systems area. 

• All the respondents were unanimous that the M. Tech. (ESD) is a good 

programme, and efforts may be made to continue it. 

From these responses, the Review Committee has opined that there is a good 

case for IIIT-B to consider a strategy of engaging new faculty members for the 

Embedded Systems area (A difficult task indeed!) or to take steps for re-orientating a few 

identified faculty members to this area (A good/workable option!) for continuing with the 

Embedded Systems area in the M. Tech. {ESD) programme. However, as the 

responses clearly indicate that the Soc area is already attracting students, it needs 

to be continued under M. Tech. (ESD) and strengthened further to meet the growing 

demands of specialists in this subject. 

D. Programme Nomenclature: 

The Review Committee has noted that term 'Electronic System Design' is too 

broad as it encompasses a wide range of topics and may not be reflective of only 

Soc or Embedded Systems included under this specialization. Besides, this may 

mislead the students of the programme in enabling them a proper choice of the 

specialization. Therefore, the programme of study could be suitably renamed to 

indicate its major part, i.e., 'VLSI Design' or 'VLSI Design and Applications' 

The Review Committee has also noted that indicating too narrow specializations 

under M. Tech. (ESD} like Soc or Embedded Systems may not be desirable as this 

could limit the scope and opportunities of the postgraduates in their career options. 

Hence, these may not be included in the Degree Certificates issued. Moreover, the 

specialization areas can become evident from the transcripts issued to them by the 
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Institute at the conclusion of the programme. In such a transcript, the course credits 

earned subject-wise and for the Project Work/Thesis conducted can reflect the 

specialization effectively. 

E. Curriculum Structure: 

The Review Committee noted the desirability of having a more effective 

curriculum structure for the M. Tech. (ESD) programme fully covering the four main 

semesters together with one summer semester and also ensuring that every student 

needs to conduct a long-term project work and also gain industrial experience. 

Towards meeting this requirement, the Review Committee is of the opinion that 

inclusion of too many elective credits (32) in the programme as at present may be 

reviewed at IIIT-B. 

3. Recommendations: 

A. General: 

The Review Committee is of the opinion that the M. Tech. (ESD) programme is 

attractive to students and is relevant to the needs of industry with ample scope for 

research & development as well, and is a good programme for IIIT-Bangalore to 

continue to offer. The Review Committee recommends that the programme be 

continued and made better and more useful, for which, some suggested 

modifications are given below. 

B. Programme Nomenclature -Level: 

• M. Tech. (ESD) is too broad a title for a programme primarily covering VLSI 

Design and Applications, and can be often misleading to the stakeholders. It 
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may be more appropriate to rename it as M. Tech. in VLSI Design or as M. 

Tech. in VLSI Design & Applications, i.e., M. Tech. (VD) or M. Tech. (VDA). 

• Currently, the programme offers two specializations - Soc (Silicon on Chip) 

Design, and Embedded System Design. Given the issues covered in the 

previous section, it may be appropriate to merge the two separate narrow 

specializations into one, whose curriculum will cover courses in VLSI Design 

and Applications, with an emphasis on Soc Design. 

C. Curriculum Structure-Level: 

The Review Committee recommends that IIIT-8 may consider modifying its 

current M. Tech. curriculum structure as given below by broadly following the 

practices at leading institutions in India and abroad. This can be of much help in 

rectifying the various concerns in the current curriculum structure pointed out 

earlier. 

• The curriculum for all current M. Tech. programmes at IIIT-B consists of three 

semesters of course work, followed by an internship or a thesis in the fourth 

semester; and the summer semester at the end of the first year is a vacation 

period. The Review Committee proposes two new alternative schemes for the 

consideration of the Institute, as outlined in Table 1. While Option 1 shall lead 

to the M. Tech. Degree in the chosen specialization, Option 2 shall lead to 

the M. Tech. by Research Degree in the chosen research area. The Institute 

may choose to adopt either or both the Options for its M. Tech. programmes. 

• Every M. Tech. student shall be required to work on long-term project(lG-20 

Credits) and undergo final viva voce on the work done/Report prepared. 

Further, the student shall have to undergo Industry Internship of 8 credits 

(jointly monitored/assessed by IIIT-8 Faculty and Industry Executive). On the 

other hand, every M. tech. (Research) student shall prepare a thesis based on 
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Report of the MTech (IT) Curriculum Revision Committee 2018 

Introduction 
Prof. Sadagopan, Senate Chairman and Director, on 9th of January 2018 constituted the 
following committee for the 3-year review of the M.Tech. (IT) programme: 

1. Prof. Chandrashekar Ramanathan (Chair) 
2. Prof. Muralidhara V N (Convener) 
3. Prof. Debabrata Das (Member) 
4. Prof. Srinivasaraghavan (Member) 

The term of reference given to the Committee was to review and suggest recommendations to 
the Academic Senate on, 

a. The curriculum, specialization streams and the title of the degree. 
b. The admissions process 
c. Preparatory term 
d. Any other matter that may have impact on the above terms of reference 

The Committee met three times between io" January and 1st of February. The Committee 
made a presentation to the Senate Chairman on 6th of February 2018. The comments 
received was discussed and this report is the outcome of these deliberations. 

Recommendations 

The curriculum, specialization streams and the title of the degree. 
The committee recommends that the title of the degree be changed to Master ofTechnology In 

Computer Science and Engineering, M. Tech (CSE) from the present degree Master of Technology in 
Information Technology ( M. Tech(IT)). The committee noted that first batch of Samsung Sponsored M. 
Tech Students graduated in July 2017, with M. Tech (CSE). The first batch of IM. Tech students will 
graduate with M. Tech (CSE) in the year 2020. Since, both Sponsored and IM. Tech students, do the 
same set of course as regular M. Tech students, it is more appropriate to rename the degree as Master 
of Technology in Computer Science and Engineering. 

The committee recommends that the area of specialisation in the two year programme be as that of 
the five year Integrated M. Tech programme. The recommends the following area of specialisation for 
M. Tech (CSE) 

• Theory and Systems 
• Data Sciences 
• Network, Communication and Signal Processing 

The admissions process 
The committee recommends that selection to the M. Tech (CSE) programme is based on the valid 
GATE score in Computer Science and Information Technology (CS). 
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Preparatory Term : 
The committee recommends that the Preparatory Term be reduced to 11 days, from the present 
three weeks. Students do a O credit Programming Course focusing on problem solving techniques. 

First Semester Courses: 
The committee recommends that the Students of M. Tech (CSE) will register for at least four of the 

following course, accounting for at least 16 credits in the first Semester. All these course are of four credits 
each. 

6. CS 511 Algorithms 
7. DS 511 Machine Learning 
8. GEN 511 Advanced Mathematics 
9. NC 511 Networking and Communications 
10. OS 512 Data Modelling 

The above list was arrived after considering that the students will be admitted based on 
the GATE score in CS, so they will be familiar with the undergraduate Computer Science 
courses like Data Bases, Operating Systems, Discrete Mathematics, Linear Algebra and 
Probability etc. Advanced courses in these area may be offered in the 2nd and 3rd 
semesters. Most of the students register for Machine Learning, Advanced Mathematics 
and Data Modelling in the second semester. 

Implementation 

The Committee recommends that the revised scheme is implemented for all students admitted to 
M. Tech programmes on or after 1•1 January 2018. 

Acknowledgment 
The Committee places on record its deep sense of appreciation and gratitude to the Chairman ( 

senate) for entrusting this task to the Committee, all faculty colleagues who offered comments, 
suggestions and advice both in and out of meetings. 

Annexure 3.3 
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Report of the MTech Curriculum Revision Committee 2018 

Introduction 
Prof. Sadagopan, Senate Chairman and Director, on 9th of January 2018 constituted the 
following committee for the 3-year review of the M.Tech. (IT) programme: 

5. Prof. Chandrashekar Ramanathan (Chair) 
6. Prof. Muralidhara V N (Convener) 
7. Prof. Debabrata Das (Member) 

8. Prof. Srinivasaraghavan (Member) 

The term of reference given to the Committee was to review and suggest recommendations to 
the Academic Senate on, 

a. The curriculum, specialization streams and the title of the degree. 
b. The admissions process 
c. Preparatory term 
d. Any other matter that may have impact on the above terms of reference 

The Committee met three times between io" January and 1st of February. The Committee 
made a presentation to the Senate Chairman on 6th of February 2018. The comments 
received was discussed and this report is the outcome of these deliberations. 

Recommendations 

The curriculum, specialization streams and the title of the degree. 
The committee recommends that the title of the degree be changed to Master of Technology in 

Computer Science and Engineering, M. Tech {CSE} from the present degree Master of Technology in 
Information Technology ( M. Tech(IT)). The committee noted that first batch of Samsung Sponsored M. 
Tech Students graduated in July 2017, with M. Tech (CSE). The first batch of IM. Tech students will 
graduate with M. Tech (CSE) in the year 2020. Since, both Sponsored and IM. Tech students, do the 
same set of course as regular M. Tech students, it is more appropriate to rename the degree as Master 
of Technology in Computer Science and Engineering. 

The committee recommends that the area of specialisation in the two year programme be as that of 
the five year Integrated M. Tech programme. The recommends the following area of specialisation for 
M. Tech (CSE) 

• Theory and Systems 
• Data Sciences 

• Network, Communication and Signal Processing 

The admissions process 
The committee recommends that selection to the M. Tech (CSE) programme is based on the valid 
GATE score in Computer Science and Information Technology (CS). 
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Preparatory Tenn : 
The committee recommends that the Preparatory Term be reduced to 11 days, from the present 
three weeks. Students do a O credit Programming Course focusing on problem solving techniques. 

First Semester Courses: 
The committee recommends that the Students of M. Tech (CSE) will register for at least four of the 

following course, accounting for at least 16 credits in the first Semester. All these course are of four credits 
each. 

11. CS 511 Algorithms 
12. DS 511 Machine Learning 
13. GEN 511 Advanced Mathematics 
14. NC 511 Networking and Communications 
15. DS 512 Data Modelling 

The above list was arrived after considering that the students will be admitted based on 
the GATE score in CS, so they will be familiar with the undergraduate Computer Science 
courses like Data Bases, Operating Systems, Discrete Mathematics, linear Algebra and 
Probability etc. Advanced courses in these area may be offered in the 2nd and 3rd 
semesters. Most of the students register for Machine Learning, Advanced Mathematics 
and Data Modelling in the second semester. 

Implementation 

The Committee recommends that the revised scheme is implemented for all students admitted to 
M. Tech programmes on or after 1st January 2018. 

Acknowledgment 
The Committee places on record its deep sense of appreciation and gratitude to the Chairman ( 

senate) for entrusting this task to the Committee, all faculty colleagues who offered comments, 
suggestions and advice both in and out of meetings. 
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Report of the MTech Curriculum Revision Committee 2018 

Introduction 
Prof. Sadagopan, Senate Chairman and Director, on 9th of January 2018 constituted the 

following committee for the 3-year review of the M.Tech. (IT) programme: 
9. Prof. Chandrashekar Ramanathan (Chair) 
10. Prof. Muralidhara V N (Convener) 

11. Prof. Debabrata Das (Member) 
12. Prof. Srinivasaraghavan (Member) 

The term of reference given to the Committee was to review and suggest recommendations to 
the Academic Senate on, 

a. The curriculum, specialization streams and the title of the degree. 
b. The admissions process 
c. Preparatory term 

d. Any other matter that may have impact on the above terms of reference 

The Committee met three times between io" January and 1st of February. The Committee 
made a presentation to the Senate Chairman on 6th of February 2018. The comments 

received was discussed and this report is the outcome of these deliberations. 

Recommendations 

The curriculum, specialization streams and the title of the degree. 
The committee recommends that the title of the degree be changed to Master of Technology in 

Computer Science and Engineering, M. Tech {CSE) from the present degree Master of Technology in 
Information Technology ( M. Tech{IT)). The committee noted that first batch of Samsung Sponsored M. 
Tech Students graduated in July 2017, with M. Tech (CSE). The first batch of IM. Tech students will 
graduate with M. Tech (CSE) in the year 2020. Since, both Sponsored and IM. Tech students, do the 
same set of course as regular M. Tech students, it is more appropriate to rename the degree as Master 
of Technology in Computer Science and Engineering. 

The committee recommends that the area of specialisation in the two year programme be as that of 
the five year Integrated M. Tech programme. The recommends the following area of specialisation for 
M. Tech (CSE) 

• Theory and Systems 
• Data Sciences 

• Network, Communication and Signal Processing 

The admissions process 
The committee recommends that selection to the M. Tech (CSE) programme is based on the valid 
GATE score in Computer Science and Information Technology (CS). 
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Preparatory Term: 
The committee recommends that the Preparatory Term be reduced to 11 days, from the present 
three weeks. Students do a O credit Programming Course focusing on problem solving techniques. 

First Semester Courses: 
The committee recommends that the Students of M. Tech (CSE) will register for at least four of the 

following course, accounting for at least 16 credits in the first Semester. All these course are of four credits 
each. 

16. cs 511 Algorithms 
17. DS 511 Machine Learning 
18. GEN 511 Advanced Mathematics 
19. NC 511 Networking and Communications 
20. DS 512 Data Modelling 

The above list was arrived after considering that the students will be admitted based on 
the GATE score in CS, so they will be familiar with the undergraduate Computer Science 
courses like Data Bases, Operating Systems, Discrete Mathematics, Linear Algebra and 
Probability etc. Advanced courses in these area may be offered in the 2nd and 3rd 
semesters. Most of the students register for Machine Learning, Advanced Mathematics 
and Data Modelling in the second semester. 

Implementation 

The Committee recommends that the revised scheme is implemented for all students admitted to 
M. Tech programmes on or after 1•t January 2018. 

Acknowledgment 
The Committee places on record its deep sense of appreciation and gratitude to the Chairman ( 

senate) for entrusting this task to the Committee, all faculty colleagues who offered comments , 
suggestions and advice both in and out of meetings. 

26 



INTERNATIONAL INSTITUTE OF INFORMATION TECHNOLOGY BANGALORE 

60th Meeting of the Senate 

Agenda and Notes 

Date: February 21, 2018 

Time: Z.00 p.m. 
Venue: IIITB Board Room 

26/C, Electronics City, Hosur Road, Bangalore 560 100 Phones: 080-28527627-635, 41407777 

1 
IIITB/Senate/6oth meeting/Agenda/February 21. 2018 



!41� 

-.:' b ••• t. 
II I ••I J INTERNATIONAL INSTITUTE 

OF INFORMATION TECHNOLOGY BANGALORE 
26/C, Electronics City, Hosur Road, Bangalore 560 100 

Phones: 080-28527627-635, 41407777; Fax: 080-28527636 
Website :www.ilitb.ac.in 

Date: February 26, 2018 

Sub: Minutes of so= Senate meeting of the International Institute of 
Information technology, Bangalore held on February 21, 2018 at 
2.00 PM. 

Dear Sir/Madam, 

Please find herewith attached Minutes of the so" Meeting of the Senate of 

IIITB held on February 21, 2018 in the Board Room of IIIT Bat 2.00PM. 

Best Regards 

SR Sridhar, Cmde (Retd) 
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The Senate suggested that other changes not included in the approval above be 
discussed with the faculty members and a comprehensive programme structure 
including course contents be presented to the Senate. 

Action required: Detailed M. Tech. (ECE) curriculum document along with list of 
courses and course descriptions as per the Course Proposal Document template to 
be prepared. 

60.4. 3 Changes to M.Sc. (Digital Society) 

Amongst the changes that were proposed by the Change Management 
Subcommittee, the following 

The following changes are proposed to the M.Sc. (Digital Society) programme. 

Change Existing Proposed 
Name of the Programme M.Sc. (Digital Society) No change 
Specializations None • Human-centered 

digital design 
• Data intensive 

digital design 
• Research and 

policy studies 
Preparatory Term 2 weeks Preparatory 2 weeks Programme 

Term (2 credits) Orientation on various 
topics outside of regular 
curriculum 

Total Number of Credits 76 66 
Total Intake 30 No change 
UG Branch for An under-graduate No change 
Admissions degree (of at least 3 

years duration) in any 
discipline with a first 
division/class from a 
recognized University. 

Credit Structure 

Programme Orientation (2 weeks) 

1. Technical Foundations (to cover programming and database fundamentals) - 
new 

2. Social Science Foundations (to cover some fundamental ideas in social science, 
reading comprehension and writing practice) - new 

Semester 1 (16 weeks, 18 credits, 5 core courses) 

1. Digital Components of a Connected Society (4) 
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2. Tools for a Connected Society (2) - new 
3. Interface Design (substantially redesigned with a Digital Design focus) (4) 
4. Research Methods (Quantitative and Qualitative) (4) - new 
5. Technology and Society (4) 

Semester 2 (16 weeks, 16 credits, 3 core courses, 1 elective) 

L Technology in Development- new title 
2. ICT Policy and Regulation 
3. Social Complexity and Systems Thinking- new title 

Semester 3 (16 weeks, 16 credits, 4 electives) 

Semester 4 (22 weeks, 16 credits Thesis/Internship) 

Tentative Pool of electives for semesters 2 and 3, categorized by specialization 
(note: an elective may appear in more than one specialization; more electives may 
be added depending on future need and interest of students and faculty members. 
Students have the option of choosing from the listed M.Tech. electives too provided 
the student has the necessary pre-requisite knowledge and background.) 

Human Centered Design/ Data Intensive Design I Research and Evaluation 
Digita I Design Digital Design of Digital Production and 

I Use Contexts/ Research 
and Policy Studies 

• Advanced Qualitative • Advanced Quantitative • Advanced Qualitative 
Research Methods Methods/ Data Research Methods 

• Advanced Interface Manipulation (new) 
• Advanced Quantitative 

Design/HCI (new) • Data Modeling* Methods/ Data 

• E-Governance • Data Visualization* Manipulation (new) 

Application Design • Geographical 
• Dynamics of the IT 

• IT Product and Project Information Systems* Industry 

Management • IT Product and Project 
e E-Governance 

• Smart Cities Management* 
Application Design 

• Social Media • Machine Learning* • Political Economy of 
Location 

Communication • Information Networks* • Smart Cities 
• Multi-agent Systems* • Social Media 

Communication 

• Techno-Economics of 
Networks 

• M.Tech. Elective can be taken provided the student satisfies the necessary pre 
requisites and suggested by the respective course instructor 
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Course Name Algorithms 
Course Proposer Name(s) Muralidhara V N 
Course Instructor Name(s) Muralidhara V N 
Credits 4 
Grading Scheme x 4-point scale (A,A-,B+,B,B-,C+,C,D,F) 
(Choose by placing X against 

Satisfactory/Unsatisfactory (SIX) appropriate row) 
Area of Specialization 
(Choose by placing X against not more than two areas from the list) 
x Theory and Systems Networking and Communication 

Data Science Signal Processing and Pattern Recognition 
VLSI Design General Elective 

Pre-Requisites (where applicable, specify exact course names) 
Basic Data Structures like Arrays, stacks, queues, linked lists, trees, binary trees and travels 
methods, binarv heaps, hashing and graph representation. 
Course Description 
A brief description of the course 
This course will covered some of the advanced data structures like Fibonacci Heaps, Treaps, A VL 
and red black trees. It covers the algorithms design techniques like Divide and Conquer, Greedy 

I algorithms and Dynamic Programming. It also covers Graph algorithms including shortest path 
problem and Minimum Spanning tree and Network flows. 
Course Content 

• Algorithmic analysis : Review of Asymptotic notations for algorithms, recurrence tree 
methods, complexity classes 

• Abstract Data Structures: Bin<?mial and Fibonacci Heaps, Balanced Binary Search Trees, 
A VL Trees and Red Black Trees and their applications 

• Algorithmic paradigms: Divide and conquer, Dynamic Programming, greedy algorithms 
including metroid's: 

• Graph Algorithms: Graph traversals: DFS and BFS, shortest path problem and the 
spanning tree problems. Network Flow and applications. 

• Randomized Algorithms: Las Vegas and Monte Carlo paradigms, some example 
randomized algorithms. 

Assessments 

Two class tests, one mid-term exam and one final exam and three programming tests. 

Text Book I References 
Introduction to Algorithms by Thomas H Cormen, Charles E Leiserson, Ronald L Rivest and 
Clifford Stein, MIT Press, 3rd Edition 2009. 
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Course Proposal Template 

Course Name Analog CMOS VLSI Design 
Course Proposer Name(s) Chetan Parikh 
Course Instructor Name(s) Chetan Parikh 
Credits 4 
Grading Scheme x 4-point scale (A,A-,B+,B,B-,C+,C,D,F) 
(Choose by placing X against 

Satisfactory/Unsatisfactory (S IX) appro-2_riate row) 
Area of Specialization 
(Choose by placing X against not more than two areas from the list) 

Theory and Systems Networking and Communication 
Data Science Signal Processing and Pattern Recognition 

x VLSI Design General Elective 
Pre-Requisites (where applicable, specify exact course names) 
NIL 
Course Description 
A brief_ description of the course 
The course will discuss how Analog circuits are designed in a VLSI chip environment starting from 
an understanding of VLSI technology and fabrication. The methodology adopted for teaching this 
course is to first provide a simple physical model of the MOSFET transistor that is capable of 
abstracting the essential electrical behavior of the device. Following this a related small-signal 
MOSFET model can be derived. The application of DC and small-signal analysis methods on 
MOSFET circuits can then follow. 
The main aim of the course will be to learn how to analyze and build CMOS amplifiers that are the 
building blocks of almost all VLSI mixed-signal systems. At every stage of the course the students 
are expected to design, on paper as well as simulation, the circuits discussed in the class. An 
important aspect of the course will be a project in which the students are expected to design and 
simulate (using Spice simulator). 

Course Content 
Topics : MOS device physics, Common-source, common-gate, common-drain, and cascade stages, 
Differential amplifiers, Current mirrors, Frequency response of amplifiers, One and two-stage 
operational amplifiers, Stability and frequency compensation, feedback networks, Memory design. 
Assessments 

Midterm (30%), Final exam (30%), Assignments (20%), and Quizzes(20%). 

Text Book I References 
• B. Razavi, Design of Analog CMOS Integrated Circuits, Latest Edition . 

-- 
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Course Proposal Template 
Course Name Digital CMOS VLSI Design 
Course Proposer Name(s) Madhav Rao 
Course Instructor Name(s) Madhav Rao 
Credits 4 
Grading Scheme x 4-point scale (A,A-,B+,B,B-,C+,C,D,F) 
(Choose by placing X against 

Satisfactory/Unsatisfactory (S IX) appropriate row) 
Area of Specialization 
(Choose bv placing X against not more than two areas from the list) 

Theory and Systems Networking and Communication 
Data Science Signal Processing and Pattern Recognition 
VLSI Design x General Elective 

Pre-Requisites (where applicable, suecify exact course names) 
NIL 
Course Description 
A brief description of the course 
Design, layout, simulation, and test of Design custom digital CMOSNLSI chips, using a CMOS cell 
library and state-of-the-art CAD tools. Digital CMOS static and dynamic gates, flip flops, CMOS 
array structures commonly used in digital systems. Top down design example of a bit slice 
processor. 
Course Content 
Topics: Includes CMOS logic, latches, flip-flops, CMOS layout, MOSFET Current and 
Capacitances, Non-ideal MOSFET Effects, CMOS Delay Estimation, Delay optimization and 
logical effort, Power estimation: Static and Dynamic, Low-Power design, Static Combinational 
CMOS Logic Styles, Dynamic Combination CMOS Logic styles, Static and Dynamic Sequential 
Circuit Design, Technology scaling, and VLSI design methodologies. the course also includes 
Schematic and layout of Digital circuits using Electric and Cadence tool. 
Assessments 
Midterm (30%), Final exam (30%), Assignments (20%), and Quizzes(20%). 
Text Book I References 
Neil H. E. Weste and David Harris, CMOS VLSI Design: A circuits and systems perspective, 4th 
edition, 2011. 
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Course Proposal Template 

Course Name Discrete Mathematics and Computability I 
Course Proposer Namc(s) Meenakshi D'Souza and Srinivas Vivek 
Course Instructor Name(s) Meenakshi D'Souza and Srinivas Vivek 
Credits 4 
Grading Scheme x 4-point scale (A,A-,B+,B,B-,C+,C,D,F) I 
(Choose by placing X against 

Satisfactory/Unsatisfactory (S IX) I appropriate row) 
Area of Specialization I (Choose by placing X against not more than two areas from the list) 
x Theory and Systems Networking and Communication I 

Data Science Signal Processing and Pattern Recognition I 
VLSI Design General Elective I 

Pre-Requisites (where applicable, specify exact course names) I 
Design and Analysis of Algorithms, Theory of Computation - both at undergraduate level. I 
Course Description 
A brief description of the course 
This course will provide an introduction to topics from Discrete Mathematics and Computability 
theory towards pursuing further electives in Computer Science (Theory) and research electives in 
this area. The course will cover many topics in Combinatorics and also discuss Turing machines, 
computability and complexity theory, especially Class-P, Class-NP, NP-complete problems and 
class PSP ACE. I 
Course Content I 
Discrete Mathematics: 

� • Propositional logic, sets, functions, relations, partial orders, countability . 
• Combinatorics: sum rule, product rule, permutations and combinations, inclusion- 

exclusion principle, pigeon-hole principle, recursion, generating functions, number of 
onto functions, partitions and Stirling numbers of second kind. 

Computability: 
• Computability: Turing machines, equivalent models of Turing machines, decidable and 

undecidable problems, reductions, Rice's theorem. 
• Complexity theory: Class P, Class NP, NP-complete problems, PSPACE completeness, 

Savitch's theorem. 
Assessments 

Two class tests, one mid-term exam and one final exam. 

Text Book I References 
• Kenneth Rosen, Discrete Mathematics and its applications, ih edition, McGraw Hill, 2012 . 
• Ronald L. Graham, Donald E. Knuth, and Oren Patashnik, Concrete Mathematics: A 

Foundation for Computer Science, 2nd edition, 1994. 
• Ralph P. Grimaldi, Discrete and Combinatorial Mathematics: An Applied Introduction, 5th 
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Course Proposal Tern plate 
Course Name Principles of Embedded Systems I 
Course Proposer Name(s) Poonacha P G, Madhav Rao 
Course Instructor Name(s) External Faculty 
Credits 2 
Grading Scheme x 4-point scale (A,A-,B+,B,B-,C+,C,D,F) 
(Choose by placing X against 

Satisfactory/Unsatisfactory (SIX) appropriate row) 
Area of Specialization 
(Choose by placing X against not more than two areas from the list) I 

Theory and Systems Networking and Communication 
Data Science Signal Processing and Pattern Recognition 

x VLSI Design General Elective 
Pre-Requisites (where applicable, specify exact course names) 
NIL 
Course Description 
A brief description of the course 
Embedded systems are everywhere and most of the electronic systems have a computer inside to do 
smart things. Due to great demand a large number of embedded systems are available in the market 
from many companies. Purpose of this course is to help students understand existing architectures 
of embedded systems and also understand principles involved in designing such systems. In this 
course we will learn various issues involved in designing embedded systems meeting performance, 
cost, physical size and weight as well as power consumption requirements. Complex algorithms, 
user interface along with real time constraints make embedded computing more challenging than 
normal computing without any constraints on time. The course will start with Shannon's paper on 
switching circuits, simple rnicrocontrollers and all the way up to distributed embedded computing. 
In order to understand the engineering aspects better each student or groups of students will study 
one of the existing platforms and share the knowledge with the class and also do some· experiments 
on embedded systems. The course will involve more open discussions to discover principles and lab 
to get hands on experience in working with embedded systems. 
Course Content 
Topics : : Relay circuits, Boolean Algebra, Gates, Shift Registers, CPUs, Memories and Busses, 
Complex systems and Microprocessors, Embedded system design process and Formalisms for design, 
Instruction sets, CPU and Memory, I/0 Devices and Component Interfacing, Program Design , Analysis 
and Optimization, Operating systems with real time constraints, Design Methodologies and Architecture 
design, Power management techniques for single and multi core systems, Multi core Embedded systems 
, Future Embedded systems, Neural computers and Quantum computers. 

Assessments 
Midterm (30%), Final exam (30%), Assignments (20%), and Quizzes(20%). 
Text Book I References 

• Computers as Components, Principles of Embedded Computing System Design, Wayne 
Wolf, Princeton University, Morgan Kauffman Publishers, Academic Press, 2001. 
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Course Proposal Template 
Course Name System design with FPGA 
Course Proposer Name(s) ESD Faculty 
Course Instructor Name(s) External faculty 

Credits 2 
Grading Scheme x 4-point scale (A,A-,B+,B,B-,C+,C,D,F) 
( Choose by placing X against 

Satisfactory/Unsatisfactory (SIX) appropriate row) 
Area of Specialization 
(Choose by placing X against not more than two areas from the list) 

Theory and Systems Networking and Communication 
Data Science Signal Processing and Pattern Recognition 

x VLSI Design General Elective 
Pre-Requisites (where applicable, specify exact course names) 
NIL 
Course Description 
A brief description of the course 
This course covers the use of Verilog for the design of digital integrated circuits and programming 
them on to field programmable devices (FPGAs). The course will cover the following: Syntax and 
Semantics ofVerilog which includes the following: Variable types, arrays, Operators, expressions 
and signal assignments, modules, nets and registers. Next, the course describes the definition of 
hierarchical HDL structures, Concurrent and sequential constructs, User Defined Primitive (UDP) 
Declarations, conditional statements. Finally, the course will cover test bench design and design 
examples which can be synthesised on to the hardware and programmed on to FPGAs. 
Course Content . 

1. System-level architecture design for FPGAs. Review basics of hardware description 
languages. Syntax: data types, Operators, expressions and signal assignments, system tasks, 
compiler directives. Modules and Ports Module definition, port declaration, connecting 
ports, hierarchical name referencing. 

2. Gate-Level Modeling using gate primitives, example- description of and/ or gates, rise, fall 
min, max, and typical delays. Dataflow Modeling: Continuous assignments, delay 
specification, expressions, operators, operands, operator types. 

3. Behavioral Modeling: initial and always blocks, blocking and nonblocking statements, delay 
control, generate statement, event control, conditional statements, loops, sequential and 
parallel blocks. Understanding a testbench design. Design and simulate examples using a 
Verilog simulator. 

I 4. FPGA programming. 
5. Understand serial interfaces (SPl,12C) and write an SPI master to interface to an ADC (working as 

slave), and some assignments related to Capture a signal from signal generator {say triangular wave) 
and build an IIR digital filter using 16-bit fixed-point arithmetic. Capture a signal waveform using 
ADC, filter it and display the filtered waveform either using a DAC or on the PC. Capture a sample 
image (say from a camera or an image file). Filter the image (say to remove noise). Build a VGA or 
HDMI interface to display the image on a VGA display. 
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Course Proposal Template 

Course Name Mathematics for Machine Learning I 
Course Proposer Name(s) G. Srinivasaraghavan 
Course Instructor Name(s) Neelam Sinha 

G. Srinivasaraghavan 
Credits 4 
Grading Scheme x 4-point scale (A,A-,B+,B,B-,C+,C,D,F) I 
(Choose by placing X against 

Satisfactory/Unsatisfactory (S I X) appropriate row) 
Area of Specialization 
(Choose by placing X against not more than two areas from the list) 

Theory and Systems Networking and Communication 
x Data Science x Signal Processing and Pattern Recognition 

VLSI Desizn General Elective 
Pre-Requisites (where applicable, specify exact course names) 

• Probability Theory, Linear Algebra 
Course Description 
A brief description of the course 
This course is intended to be an intense, in-depth course in Statistical Leaming methods. Primary 
Reference would be: 
1. Trevor Hastie, Robert Tibshirani and Jerome Friedman. "The Elements of Statistical I Learning.". Second Edition. Springer. 2008. Freely Downloadable. 

Course Content 

Module 1 (Machine Learning, Unsupervised Learning) 
• Introduction to Learning from data - Unsupervised, Supervised 
• K-means 
• Hierarchical Clustering 

Module 2 (Supervised Learning, Linear Models) 
• Statistical Decision Theory 
• Regression: Linear Regression 
• Classification: K-NN, Bayes Classifier, Logistic Regression, Linear Discriminant 

Analysis, Perceptron 

Module 3 (Non linear Models, Regularization and Model Selection) 
• Non linear Models: Non linear features, Neural networks, Kernels 
• Bias-Variance Trade off 
• Cross Validation 

i\ ril I, 201 
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• Advanced Regression - L2, LI regularization (LASSO) 

Module 4 (Kernel Methods and Support Vector Machines) 
• Kernel Trick 
• SVM Classification 

�n�gest�d Rt·,ulin�: 
a) Nello Cristianini and John Shawe-Taylor. "Support Vector Machines ... Cambridge 

University Press. 2000. ISBN 978-0-521-78019-3. 
b) Bernhard Scholkopf and Alexander Smola. "Learning with Kernels ... The MIT Pr ss. 

2012. ISBN 0-262-17475-9. 

Module 5 (The Probabilistic Method - Primer on Randomized Algorithms) 
1. Common Distributions and their characteristics 
2. Chernoff Bounds, Martingales 
3. Lovasz Local Lemma 
4. PAC (Probably Approximately Correct) Algorithms 
5. Probabilistic Decision Theory 
6. Frequentist vs Bayesian Approaches 

Suggested Reading: 
• James 0. Berger. "Statistical Decision Theory and Bayesian Analysis". 2Nd Edition. 

Springer. 1980. ISBN 3-540-96098-8. 
• Sheldon M. Ross. "Introduction to Probability and Statistics for Engineers and 

Scientists". Elsevier Academic Press 2009. ISBN 13: 978-0-12-370483-2. 

Module 6 (Statistical Decision Theory) 
1. Empirical Risk Minimization 
2. VC dimension 
3. Structural Risk Minimization 

Suzuestcd Readiuu: �e � 
Vapnik, Vladimir Naumovich. "An overview of statistical learning theory." IEEE 
transactions on neural networks 10.5 (1999): 988-999. 

Module 7 (Decision Trees and Random Forests) 
• Decision Tree Classification 
• Decision Tree Regression 
• Random Forests 
• Model Averaging & Stacking 
• Boosting 

--r 

Tern late Version Number 
Template update dace 

3.0 
/\ nll,2018 



... 
ii1f-b . , 

Course Proposal Template 

Course Name Mathematics for Machine Leaming 
Course Proposer Name(s) G. Srinivasaraghavan 
Course Instructor Name(s) G. Srinivasaraghavan, V. Ramasubramanian 
Credits 4 
Grading Scheme x 4-point scale (A,A-,B+,B,B-,C+,C,D,F) 
(Choose by placing X against 

Satisfactory/Unsatisfactory (S IX) I appropriate row) 
Area of Specialization 
(Choose by placing X against not more than two areas from the list) 

Theory and Systems Networking and Communication 
Data Science Signal Processing and Pattern Recounition I 
VLSl Design x General Elective 

Pre-Requisites (where applicable, specify exact course names) 

• Probability Theory, Linear Algebra 
Course Description 
A brief description of the course 
This course intends to provide the advanced math background essential for Machine Learning and 
other advanced courses, and can be viewed as a combination of three main topics: Convex 
optimization, Advanced Linear Algebra and Advanced Probability. 
Course Content 
Module 1 (Convex optimization) . Convex sets, Convex functions 
• Unconstrained minimization 
• Equality constrained minimization 
• Inequality constrained minimization 
• Lagrange multipliers 
• KKT Multipliers 
• Primal form, Dual form 

Suggested Reading: 
Boyd, Stephen, and Lieven Vandenberghe. Convex optimization. Cambridge university press, 2004. 

Module 2 (Matrix Diagonalization) 
• Matrix Transformation, Trace, Determinant 
• Eigen decomposition 
• Singular Value Decomposition 
• Moore Penrose Pseudoinverse 

Suggested Reading: 
a) David C. Lay; Steven R. Lay; Judi J. McDonald "Linear Algebra and its applications, 1997." 
b) Golub, Gene H.; Van Loan. Charles F .. "Matrix Computations" (3rd ed.). Johns Hopkins, 
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Course Proposal Template 

Course Name Networking and Communication 
Course Proposer Name(s) Prof. Debabrata Das and Prof. Jvotsna Banat II 
Course Instructor Name(s) Prof. Debabrata Das and Prof. Jyotsna Bapat 
Credits 4 
Grading Scheme x 4-point scale (A,A-,B+,B,B-,C+,C,D,F) 
(Choose by placing X against 

Satisfactory/Unsatisfactory (SIX) appropriate ro,v) 
Area of Specialization (if applicable) 
(Choose by placing X against not more than two areas from the list) 

Theory and Systems x Networking and Communication 
Data Science Signal Processing and Pattern Recognition 
VLSI Design General Elective 

Pre-Requisites (where applicable, specify exact course names) 

Undergraduate course on Computer Networks 

Course Description 
A brief description of the course 

This is a course on concepts of Internet systems and evolution to next generation. You will learn 
about how the different kind of networks are interconnected and the various types of applications 
run over them from one part of the globe to the other efficiently as well as their limitations. Hence 
the course deals with the concepts of application, transport, and network layers protocols/algorithms. 
It also covers Data-link layer wired and wireless medium access control protocols. The above deeper 
understanding is important to envisioned 5G service oriented architecture on software defined 
network and network function virtualization. 
For the digital communication part; channel capacity, channel coding, transmission through band- 
limited channels will be covered. Characteristics of wireless channels will be explored along with 
principles of OFDM, MIMO systems. 

Course Content :, 

Lectures 1-2 
The first lecture is to make the students oriented towards the subjects to be covered in this course 
and why. The grading system and the books referred. Logical and physical topologies and why we 
need so many topologies? 

Lecture 3 
Client, Server, Connection oriented and connectionless services, Layered architecture, Internet 
protocol layer, Concepts on - why packet switching will take over circuit switching? 

.. 
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Course Proposal Template 

Course Name Software Systems 
Course Pronoser Name(s) Prof. Thangaraju and Prof. Javl'rakash TL 
Course Instructor Name(s) Prof. Thangaraju and Prof. Jayl'rakash TL 
Credits 4 
Grading Scheme x 4-point scale (A,A-,B+,B,B-,C+,C,D,F) 
(Choose by placing X against 

Satisfactory/Unsatisfactory (S IX) appropriate row) 
Area of Specialization 
(Choose by placing X against not more than two areas from the list) 
·•X Theory and Systems Networking and Communication 

Data Science Signal Processing and Pattern Recognition 
VLSI Design General Elective 

Pre-Requisites (where applicable. specify exact course names) 

Undergraduate course on programming, data structures and operating systems 

Course Description 
A brief description of the course 
The course has two major modules: 

• System Software 
• Enterprise Software Development 

MODULE 1: SYSTEM SOFTWARE 

Th.is module starts with the introduction of the computer architecture, operating system and kernel 
architecture. Different types of kernel design namely monolithic, micro and hybrid architecture are 
analyzed. File, process, signals and memory management has been explained with the suitable live 
examples. Signals, inter process communication and synchronization mechanisms are explained in a 
practical point of view. The implementation of soft real time systems according to POSIX standard 
are analyzed. Finally the difference between application program and kernel module are discussed. 
During Lab, the students will be asked to write code from scratch for more than 30 real time/live 
exercise. 

This comprehensive hands-on course provides the knowledge and skills of system programming and 
most of the concept such as File, Process, Signals and IPC are compatible with the UNIX variants 
like UNIX, Linux, Solaris, HP-UX and AIX. 

MODULE 2: ENTERPRISE SOFTWARE DEVELOPMENT 

In th.is module, student is exposed to the elements of enterprise software development with primary 
focus on web application development and mobile application development. 
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s1•• Meeting of the Senate 

Agenda and Notes 

Date: April 04, 2018 

Time: 2.00 p.m. 
Venue: IIITB Board Room 

26/C, Electronics City, Hosur Road, Bangalore 560 100 Phones: 080-28527627-635, 41407777 
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Dear Sir/Madam, 

INTERNATIONAL INSTITUTE 
OF INFORMATION TECHNOLOGY BANGALORE 

26/C, Electronics City, Hosur Road, Bangalore 560 100 
Phones: 080-28527627-635,41407777; Fax: 080-28527636 

Website :www.iiitb.ac.in 

Date: March 26, 2018 

Sub: 6151 meeting of the Senate of International Institute of Information Technology, 
Bangalore being held on April 04, 2018 at 2.00 PM. 

Please find herewith attached agenda papers and notes for the 61 st Meeting of the Senate 

of IIITB, being held on April 04, 2018 in the Board Room of IIIT B at 2.00 PM. 

Kindly make it convenient to attend the meeting. 

Thanking you, 

Yours sincerely, 

S R Sridhar, Cmde (Retd) 
Registrar & 
Secretary to the Senate 

2 
IIITB/Senate/6151 meeting/Agenda/April 04, 2018 



61.3 Consideration and Recommendation of the Students for Award of Master of 
Science by Research Degree 

SI No 1 
Roll No. MS2013005 
Student Name Anshu Bhardwaj 
Thesis Title SECURE ARCHITECTURE FOR HIGH 

ASSURANCE SYSTEM DESIGN 
Supervisor Prof Subir K Roy 
Deqree Master of Science by Research 
Course Credits 16 
Research Credits 104 
Milestone Checklist 
Comprehensive Exam PASSED 
State of the Art Seminar COMPLETED 
Open Seminar COMPLETED 
Thesis Examination PASSED 
Thesis Oral Examination PASSED 
Fulfillment of requirements for Programme Coordinator 
award of Dearee Reviewed bv 

The Senate may consider award of Master of Science by Research degree and if 
approved, recommend to the Governing Body conferring the said degree to them. The 
students have completed all the requirements required for the award of said degree. 
Relevant report placed at Annexure 2. 

61.4 Consideration and recommendation for Award of MTech degree 

The Senate may consider the award of MTech degree to Samsung student Ajith Kumar 
Velutheri, Roll No. EMT2013002 and recommend to the Governing Body, if approved 
conferring the said degree to him. Relevant report placed at Annexure 3. 

61.5 Revamp of M.Tech. First Semester Courses 

Further to the changes to the Master of Technology programmes approved in the 601h 

Meeting of the Senate, following is the list of courses proposed to be offered during the 
First Semester. 

First Semester Courses M.Tech. (CSE) 
(Students must choose 16 credits from the following) 

... ..... 

.... - - • 
• ..... 

... • 

.. • . .. 

. .. 
... ... 

• 
• 

' ... 
Courses 

IIITB/Senate/61't meeting/Agenda/April 04, 2018 
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Alaorithms 4 
Networkina and Communication 4 
Machine Learning 4 
Mathematics for Machine Learnino 4 
Networkino and Communication 4 
Software Systems 4 
Discrete Mathematics and Computability 4 

First Semester Courses M.Tech. (ECE) 
(Students must choose 16 credits from the following) 

Courses Credit hours 
Oiqital CMOS VLSI Desian 4 
Analoa CMOS VLSI Desicn 4 
Machine Leaming 4 
Mathematics for Machine Learnina 4 
Networkina and Communication 4 
Svstem Software (offered as oart of Software Svstems)* 2 
Svstem deslon with FPGA * 2 
Principles of Embedded Svstems* 2 

* Any two out of the three 

Detailed course proposals included in Annexure 4. 

61.6 Items for Reporting: 

61.6.1 The following PhD student(s) have completed their Academic Milestone(s) as 
detailed below: 

SI.No. 1 
Roll No. PH2015001 
Student Name Abhishek Sinah 
Supervisor Prof Meenakshi D'Souza 
Thesis Keywords Model checking, safety critical systems, real-time operating 

svstems. 
Academic Milestone Comprehensive Examination 
Date of the Exam 26th Februarv, 2018 

SI.No. 2 
Roll No. PH2015021 
Student Name Saniav V P 
Supervisor Professor Amit Prakash 
Thesis title ICT and Development, Indian Agriculture, Smallholder 

Farmers, Aaricultural Markets 
Academic Milestone Comorehensive Examination 
Date of the Seminar 19th March, 2018 

6 
IIITB/Senate/61 st meeting/ Agenda/ April 04, 2018 
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INTERNATIONAL INSTITUTE OF INFORMATION TECHNOLOGY BANGALORE 

62"d Meeting of the Senate 

Minutes of the Meeting 

Date: June 20, 2018 
Time: 2.00 p.m. 

Venue: IIITB Board Room 

26/C, Electronics City, Hosur Road, Bangalore 560 100 Phones: 080··28527627-635, 41407777 

1 
IIITB/Senate/62"d Meeting/Minutes/June 20, 2018 
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INTERNATIONAL INSTITUTE 
OF INFORMATION TECHNOLOGY BANGALORE 

26/C, Electronics City, Hosur Road, Bangalore 560 100 
Phones: 080·28527627·635, 41407777; Fax: 080·23527636 

Website :www.iiitb.ac.ln 

... 

.... 
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Date: June 22, 2018 

Sub: Minutes of 62"d Senate meeting of the International Institute of 
Information technology, Bangalore held on June 20, 2018 at 2.00 
pm. 

Dear Sir/Madam, 

Please find herewith attached Minutes of the 62"d Meeting of the Senate of IIITB 

held on June 20, 2018 in the Board Room of IIIT B at 2.00 PM . 

Best Regards 

S R Sridhar, Cmde (Retd) 
Registrar ft 
Secretary to the Senate 

2 
!IITB/Senate/62"d Meeting/Minutes/June 20, 2018 
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Course Proposal Template 

Course Name Network Science for the Web I 
Course Proposer Name(s) Srinath Srinivasa I 
Course Instructor Name(s) Srinath Srinivasa, Sridhar Mandyam I 
Credits 4 I 
Grading Scheme x 4-point scale (A,A-,B+,B,B-,C+,C,D,F) I 
(Choose by placing X against 

Satisfactory/Unsatisfactory (SIX) I appropriate row) 
Area of Specialization (if applicable) I 
(Choose by placing X against not more than two areas from the list) 
x Theory and Systems Networking and Communication 
x Data Science Signal Processing and Pattern Recognition 

VLS[ Design General Elective I 
Pre-Requisites (where applicable, specify exact course names) 
Preliminary background knowledge in Graph Theory, Algorithms, Probability and Statistics. 
Multi-Agent Systems (DS/CS704) is highly recommended as a pre-requisite, but not mandatory. 
Essential concepts of Game Theory from DS/CS704 will be covered separately for this course. 

I 
Course Description I A brief description of the course 
This course introduces the student to several elements of Network Analysis and reasoning over 
complex networks of interacting agents. The course addresses primarily social information networks -- 
more generally. the world wide web, as. the underlying network of study. 

I 
Course Outcomes - 
Course Outcomes are statements that describe what students are expected to know, and be able to do 
at the end of the course. These relate to the skills. knowledge. and behavior that students acquire ir, 
their progress through the course. 
At the end of the course, the students are expected to show evidence of their understanding of essential 
concepts of Network Science as applied to the web, and demonstrate their ability to use Network 
Science as a tool to analyze some kind of web-related phenomena. 

Course Content 
Mandate 1 : Network Science and Game Theory Essentials 

Centrality measures 
• Degree centrality 
• Eccentricity 
• Closeness 
• Radiality 
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• Stress centrality 
• Betweenness centrality 
• Vitality 

Game Theory essentials 
• Basic definitions, Rational utility, Rational empathy and Social welfare 
• Simultaneous games and their analysis 
• Strategy and belief, pure and mixed strategies 
• Solution concepts: equilibrium, iterated dominance, pareto optimality, maxmin heuristic 

Mandate - 2: Characteristics of Social Networks 

Acquaintance Networks 
• Random graphs 
• Triadic closure 
• Entrenchment, random links and the small-world phenomenon 
• The strength of weak ties 
• Scale-free networks and their generative models 

o Preferential attachment 
o Growth and saturation 

Network Stability 
• Affinity and disaffinity 
• Cartwright Harary theorem 

Mandate - 3: Allocation in Networks of Agents 

Microeconomic Perspectives and a problem overview 
• Strategic vs. Cooperative Behaviour 
• Network Complexities 
• Notions of Fairness 
• Optimality 
• Connections to Network Centrality Measures 

Cooperative Game Theoretic Approach 
• Basic Terminology and Models 
• Solution Concepts: Shapley Value 
• Shapley Value applied to Networks 

Social Welfare Based Allocation Approach 
• Overview of Utility Functions 
• Risk A version and its implications 
• Social Welfare. Positive and Negative externalities 

o Possible Formulations 

I 
I 

l 

I 
I 

I 
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• Resource Allocation problem formulation 
o Social welfare maximization as an optimization problem 

• Specific Solutions with 
o Exponential utilities 
o Log utilities 

• Solution Highlights 
o Dominance over Neighbourhood (DON) properties 
o Pareto frontier 

• Applications to different types of networks 
o Star. Rings. and bipartite graphs, arbitrarily connected networks 
o Practical Application Scenarios 

• Microfinance 

Mandate - 4: Social Leaming in Networks 

Introduction to Social Learning 
• Origins, Basic Terminology, Definitions 
• Learning by Communication and Observation 
• Role of Social Influence, Attention, Trust 
• Implication of Networks and their Structure 
• Some application examples 

Models of Social Leaming 
• Alternative Theoretical Approaches 

o Overview: Bayesian, Non-Bayesian. and Ad hoc Models 
o Bayesian Social Leaming _ 

• States, Signals, Beliefs, Decisions and Actions 
• Rationality, Information, Bayesian Updating 
• Limitations 
• Some examples 

Bayesian Leaming in Networks 
• Complexities due to multiple agents 
• Aggregation of Private and Social Information 
• Observational models and herding behavior 
• Some examples 

Non-Bayesian Learning in Networks 
• The DeGroot Model 

o Basic Ideas on myopic learning 
Influence or attention weights and beliefs 

I Template Version Number 
I Template update date 

I 1.0 I 
I April I. :?018 I 
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,l - Markov chain analogue 
• Conditions for the emergence of Consensus 

o Examples and some analyses 
o Extensions to the DeGroot Model 

• Problems with the DeGroot Model 
• Other Ad hoc methods for varying influence 

Open world vs closed world models 
• An example of a open world model for social learning 
• Modelling external information sources 

Assessments ·· 
Assessment is based on student participation in each mandate. Students may choose to contribute to 
each learning mandate in one of several ways like forum discussions, essays, seminars and any other 
specific activity. In addition, a reflection session (Quiz) is conducted at the end of each mandate. 
Every activity is graded, and unless otherwise specified, all activities have equal weightage towards 
the final grade. 

Text Book I References 
Reference Texts: 

Easley, D. Kleinberg, J. Networks. Crowds, and Markets: Reasoning About a Highly Connected 
World. ISBN 9781139490306. ht1p://f,i)c)k�.t2t)ngk.cn.in/hnl)ks?id -a!llT'il!.!.<li8C 2010. 
Cambridge University Press 

Brandes. U lrik. Network analysis: methodologicalfoundations. Vol. 34 l 8. Springer Science & 
Business Media, 2005. 

Chamley CP, Rational Herds: Economic Models of Social Learning, Cambridge University Press. 

:!00-t 

Jack .. son, �-JO, Social and Economic Networks, Princeton Uni, crsity Press. �008. 

Suggested Reading: 

J. Kleinberg, S. Lawrence. rhi: �,1n11.;turc .. .vf Lhe Ws;h. Science 294 (200 I). 1849. 

J. Kleinberg. �ti��1tion jn a Small World. Nature 406 (2000). 845. 

1\.1. Mitzenmacher .. \ Brid.1-lbtwv l)f < ;, 111,;rativc t\:1oJcl:, for P!1\\t:I' L:l\\ and Lo�n,mn;:il 
l)i·ilrih11titlJh... Allerton Conference :wo I. 
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Course Name 
Course Pro osal Tern late 

The Web and the Mind 
Srinath Srinivasa 
Srinath Srinivasa 

Credits 
Grading Scheme 
(Choose by placing X against 
a ro riate row 

x 4-point scale (A,A-,8+,B,B-,C+,C,D.Fl 

Satisfactory/Unsatisfactory (SIX) 

. \rea of Specialization (if applicable) 
(Choose b lacing X auainst not more than two areas from the list 

Theor and S stems Nctworkinz and Communication 
Data Science 
VLSI Design x 

Siunal Proccssinz and Pattern Rec 
Gen ral Elective 

tcmnlarc Version xumbcr J.tl 

Course Content 

\ 
I 

ecifv exact course names Pre-Re uisites where a 

Course Outcomes 
Course Outcomes are statements that describe what students are expected to know. and he able to 
do at the end of the course. These relate to tile skills, knowledge. and hehavior that students acquire 
ill their ro ress throueh f/11! COW�\e. 

,. 

Course Descrlption 
A brieldcscri tion oft he course 

By the end of the course, students should be able to provide evidence of their understanding of 
essential concepts of the cognitive dimension of web use. They should be able to take up some issue 
concerning web use (like crowdsourcing, on line campaigns. online privacy. etc.) and analyze it from 
the perspective of human cognition. 

None. 

Mandate - l: Models of the web 
• Histo of the web 

I cmplute update date \pri! I, 
�Olli 

This course is an introduction to the cognitive and psychological dimension of human participation 
in the World Wide Web. The web is a global. participatory social space where human cognition is 
continuously moulded. This course provides the student, a brief introduction to essential elements of 
cognitive science. and looks at how the web affects our cognition. 

-� 

Classroom R106
Highlight



111f·b . 
• Models of the web 

• Web as a database 
• Web as a digital library 
• Web as a cognitive extension of ourselves 
• Web as a socio-cognitive space rather than as a tool 

• Introduction to social machines 

Mandate - 2: Essential Cognitive Science 
• Organization of long-term memory and working memory 
• Semantic and Episodic memory 
• Attention and its characteristics 
• Priming, Anchoring and the Availability heuristic 
• Modeling Emotions: Arity and Intensity 
• Prospect theory and the handling of risk 

Mandate- 3: Essential Social Psychology 
• Acquaintance, FOAF and Triadic closure 
• Entrenchment, Trust and Novelty 
• The strength of weak ties 
• Affinty, Disaffinity and Network stability 
• Social conformity 
• Emotional contagion 
• Social identity and branding 

Mandate - 4: Attention on the web 
• Page Rank and the dynamics of on line attention flow 
• Personalization and Attention traps 
• Sustained versus cursory online attention 
• Attention and social capital 

Mandate - 5: Privacy and online identity 
• Evolution of privacy concerns on the web 
• Online disinhibition effect 
• Privacy versus Transparency versus Security 
• Informed consent models for the web 
• Self, identity and online projection of identity 
• Online avatars and the Proteus Effect 

Fcmphuc updutc date 
3.0 
April I. 
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• Jung's collective subconscious and the web 

Assessments 
Assessment is based on student participation in each mandate. Students may choose to contribute to 
each learning mandate in one of several ways like forum discussions, essays, seminars and any other 
specific activity. In addition, a reflection session (Quiz) is conducted at the end of each mandate. 
Every activity is graded, and unless otherwise specified, all activities have equal weightage towards 
the final grade. 

Text Book I References I I,--��-'-'-�����-'-�������������������������������-. 
Suggested Reading: 

Berners-Lee, Tim, Mark Fischetti, and Michael L. Dertouzos. Weaving the Web: The original 
design and ultimate destiny of the World Wide Web by its inventor. Harper Information. 2000. 

M. Granovetter. Tb_e �trenL:th of w�ak ties. American Journal of Sociology. 78( 6 ): 1360-1380, I 973. 

Easley. D. Kleinberg. J. Networks, Crowds. and Markets: Reasoning About a Highly Connected 
World. ISBN 9781139490306. http: bn1)!-.._.::noslc.co.inlhoc1k.s'.>id atfCl2ai!diSl' 2010. Cambridge 
University Press 

Suler. John. "The online disinhibition effect." Cyberpsychology & behavior 7. no. 3 (2004): 
321-326. 

Kahneman, Daniel, and Amos Tversky. "Prospect theory: An analysis of decision under risk." In 
Handbook of the fundamentals of financial decision making: Part I. pp. 99-127. 2013. 

Sheehan. Kim Bartel. "Toward a typology of Internet users and online privacy concerns." The 
Information Society 18, no. 1 (2002): 2 l-32. 

Yee, Nick, and Jeremy Bailenson. "The Proteus effect: The effect of transformed self-representation 
on behavior." Human communication research 33, no. 3 (2007): 271-290. 

Kramer. Adam DI, Jamie E. Guillory. and Jeffrey T. Hancock. "Experimental evidence of 
massive-scale emotional contagion through social networks." Proceedings of the National Academy 
of Sciences 111. no. 24 (2014): 8788�8790. 

Ribbink, Dina. Allard CR Van Riel. Veronica Liljander, and Sandra Streukens. 11Comf01i your 
online customer: quality, trust and loyally on the internet." Managing Service Quality: An 
International Journal 14, no. 6 ('.!004): 446-456. 

I 
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INTERNATIONAL INSTITUTE OF INFORMATION TECHNOLOGY BANGALORE 

63rd Meeting of the Senate 

Agenda and Notes 

,. .,,, ...... 

Date: July 25, 2018 
Time: 2.00 p.rn, 

Venue: IIITB Board Room 

26/C, Electronics City, Hosur Road, Bangalore 560 100 Phones: 080-28527627·635, 41407777 

1 
IIITB/Senate/63'd meeting/Agenda/July 25, 2018 



INTERNATIONAL INSTITUTE 
OF INFORMATION TECHNOLOGY BANGALORE 

26/C, Electronics City, Hosur Road, Bangalore 560 100 
Phones: 080-28527627-635, 41407777; Fax: 080-28527636 

Website :www.iiitb.ac.ln 

, 

Date: July 12, 2018 

Dear Sir I Madam, 

Sub: 63rd meeting of the Senate of International Institute of Information 
Technology, Bangalore being held on July 25, 2018 at 2.00 pm. 

Please find herewith attached agenda papers and notes for the 63rd Meeting 

of the Senate of IIITB, being held on July 25, 2018 in the Board Room of IIIT 

Bat 2.00 pm. 

Kindly make it convenient to attend the meeting. 

Thanking you, 

Yours sincerely, 

5 R Sridhar, Cmde (Retd) 
Registrar ft 
Secretary to the Senate 

2 
IIITB/Senate/63'd meeting/Agenda/July 25, 2018 



e 
� 

� 

3 
� 

'3 ., 
� 

� 

� 

� 

� 

� 

;, 
� 

� 

�- --, 
"'"j 

·� 
. ., 
·� 

.... 
' 

·-· 

'·· 

63.3 Consideration and Approval of the Senate for Course Proposals 

Course proposals on 'Network Science for the Webt and 'The Web and the mind' 
submitted by Prof Srinath Srinivasa is placed at Annexure 2 of the Agenda for 
approval. 

63 .4 For Consideration and Approval of the Senate with regard to the research 
students (Annexure Ill) 

Sl. Roll Number Student Name Supervisor Approval for 
No. 

1 MS2016004 Sree Darshini Prof Subhajit Sen Conversion from Full 
time to Part time 

63.5 Consideration and Approval of the Senate for changes proposed in 
the iMTech curriculum 

1. Due to the change in the MTech curriculum, it is proposed to have 2 
electives in the 5th semester of iMTech Program. This will help them get 
ready for advanced electives from 6th semester onwards. The students will 
take 3 core courses and 2 electives in the proposed 5th semester of iMTech 
curriculum. 

2. (5304 Foundations of Computer Graphics offered as core course in the 5th 
semester of iMTech CSE program is proposed to be made elective and will 
be offered in even semesters. 

3. EC301 Analog Circuits and Systems offered as core course in the 5th 
semester of iMTech ECE program is proposed to be made elective and will 
be offered in odd semesters. 

4. Antennas and Propagation course to be offered as Special topic (elective) 
course instead of EC401 Electromagnetic and antenna theory in the 7th 
semester of iMTech ECE program. 

5. Physics syllabus for Integrated M. Tech. has been updated as attached. 

63.6. Items for Reporting: 

63.6.1 The following PhD student(s) have completed their Academic 
Milestone(s) as detailed below: 

Sl. No. 1 
Roll No . PH 2015005 
Student Name Gaonkar Pradnya Tukaram 
Supervisor Prof Jyotsna Bapat - Thesis supervisor 

Prof Debabrata Das - Thesis co supervisor 
Thesis title Energy Cost and Comfort Optimization in Semi-Public 

Buildings 
6 
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INTERNATIONAL INSTITUTE OF INFORMATION TECHNOLOGY BANGALORE 

64th Meeting of the Senate 

Minutes of the Meeting 

Date: October 10, 2018 
Time: 2.00 p.m. 

Venue: IIITB Board Room 

26/C, Electronics City, Hosur Road, Bangalore 560 100 Phones: 080-28527627-635, 41407777 
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INTERNATIONAL INSTITUTE 
OF INFORMATION TECHNOLOGY BANGALORE 

26/C, Electronics City, Hosur Road, Bangalore 560 100 
Phones: 060·28527627-635, 41407777; Fax: 080·28527636 

Website :www.iiitb.a\:.in 

Date: October 10, 2018 

Sub: Minutes of 64th Senate meeting of the International Institute of 
Information technology, Bangalore held on October10, 2018 at 2.00 
pm. 

Dear Sir/Madam, 

Please find herewith attached Minutes of the 64th Meeting of the Senate of I IITB 

held on October 10, 2018 in the Board Room of IIIT Bat 2.00 PM . 

Best Regards 

SR Sridhar, Cmde (Retd) 
Registrar 8: 
Secretary to the Senate 

2 
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The Senate Sub Committee met on October 3, 2018 and approved the list of 288 candidates for 
the award of PG Diploma in Data Science. This is for the information of the Senate. The report is 
placed at Annexure - 6. 

I 
64.5.6 The Senate noted the details of the students withdrawn from MTech & iMTech 
Programme. 

S.No. Roll Number Name and date withdrawn 

1 MT2017094 Ravi Ranjan Date - 28th September, 2018 

2 MT2018132 Vikash Tyagi Date - 19th September, 2018 

3 IMT2015513 Manoj Kulkarni Date - 1st October, 2018 

I 64.6 Any other item(s) with the permission of the Chair - Tabled item 

64.5.7 The Senate noted the date of 65th meeting of the Senate of IIITB which is scheduled on 
December 05, 2018. 

Prof Madhav Rao tabled the following item for approval by the senate which was duly approved: 

The EC 509 Analog Circuits and Systems course is an elective course open to M.Tech(ECE) and 
Integrated MTech (ECE) students. Currently the course has a L:T:P structure of 3:0:1. To 
enhance the lab content of the course, it is proposed to change the structure to 2:0:2. 

Action Required: 

The meeting ended with thanks to the Chair. 

************************************************************************************************** 

.... 
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INTERNATIONAL INSTITUTE OF INFORMATION TECHNOLOGY BANGALORE 

65th Meeting of the Senate 

Agenda and Notes 

Date: December 05, 2018 
Time: 2.00 p.m. 

Venue: IIITB Board Room 

26/C, Electronics City, Hosur Road, Bangalore 560 100 Phones: 080·28527627-635, 41407777 

1 
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Date: November 26, 2018 

INTERNATIONAL INSTITUTE 
OF INFORMATION TECHNOLOGY BANGALORE 

26/C, Electronics City, Hosur Road, Bangalore 560 100 
Phones: 080-28527627-635, 41407777; Fax:080-285276)6 

Website :www.iiitb.ac,in 

Sub: 6Sth meeting of the Senate of International Institute of Information 
Technology, Bangalore being held on December 05, 2018 at 2.00 pm. 

Kindly make it convenient to at�end the meeting. 

Thanking you, 

Please find herewith attached agenda papers and notes for the 6Sth Meeting 

of the Senate of IIITB, being held on December 05, 2018 in the Board Room 

of IIIT Bat 2.00 pm. 

Dear Sir/Madam, 

l 
l 
L l� 
� 

L 
L 
�. 

L 
L L.,, 
L� 

L� 
L� 
l� 

Yours sincerely, 

-� 

SR Sridhar, Cmde (Retd) 
Registrar ft 
Secretary to the Senate 

2 
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65.3 Senate may consider and approve the new course proposal 

65.2 Action taken report 

Minutes of the 64th meeting of the Senate is placed at Annexure 1 for confirmation. 

Action/s Taken 

Recommended to the Governing Body 
for award of MTech degree to 
Anshuumaan Dwivedi, MT2015021. 
Provisional degree is issued. 

Sub- C�n held on November 24, 
2018 

update from Senate 
Committee for PGDDS 

Consideration and 
Recommendation of the Student 
for Award of MTech degree to 
Anshuumaan Dwivedi, 
MT2015021 

Decision Points Agenda 
Point 

64.5.5 

Agenda and notes 
for 

65th meeting of the Senate of the 
International Institute of Information Technology, Bangalore 

December 05, 2018 at 2.00 pm 

64.6 Tabled item by Prof Madhav Necessary changes will be 
Rao- EC 509 Analog Circuits and incorporated 
Systems course - Change of 
structure 

64.4 

Course proposal on 'Digital Sociology' submitted by Prof Bidisha Chaudhuri at 
Annexure 2 will be tabled during the meeting. 

65.4 Consideration and Recommendation of the Student(s) for Award of 
Master of Science by Research Degree 

Details of the action taken on the minutes of the 64th meeting of the Senate are 
placed for perusal. 

65.1 Confirmation of the minutes of the 64th meeting held on October 
10, 2018 � 

The following student(s) having met all the requirements and qualified for the 
award of Master of Science by Research degree is recommended for the award of 
degree. Report(s) at Annexure 3 will be tabled during the meeting. 

4 
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INTERNATIONAL INSTITUTE OF INFORMATION TECHNOLOGY BANGALORE 

6Sth Meeting of the Senate 

Agenda and Notes 

Date: December 05, 2018 
Time: 2.00 p.rn, 

Venue: IIITB Board Room 

26/C, Electronics City, Hosur Road, Bangalore 560 100 Phones: 080-28527627-635, 41407777 
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Dear Sir I Madam, 

q.� - •' . '( 

INTERNATIONAL INSTITUTE 
OF INFORMATION TECHNOLOGY BANGALORE 

26/C, Electronks City, Hosur Road, Bangalore 560 100 
Phones: 080-28527627-635, 41407777; Fax: 080·28527636 

Website :www.iiitb.ac.in 

Date: November 26, 2018 

Sub: 6Sth meeting of the Senate of International Institute of Information 
Technology, Bangalore being held on December 05, 2018 at 2.00 pm. 

Please find herewith attached agenda papers and notes for the 65th Meeting 

of the Senate of IIITB, being held on December 05, 2018 in the Board Room 

of IIIT Bat 2.00 pm. 

Kindly make it convenient to attend the meeting. 

Thanking you, 

Yours sincerely, 

S R Sridhar, Cmde (Retd) 
Registrar & 
Secretary to the Senate 

2 
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Table Agenda 
65th meeting of the Senate of the 

International Institute of Information Technology, Bangalore 
December 05, 2018 at 2.00 PM 

65. 6 Any other matter with the permission of the Chair· 

65.6.1 Consideration and Approval of Course Proposal 

Course proposal on 'News Media Literacies' submitted by Prof Preeti Mudliar is 
placed at Annexure 5 of the Agenda for approval. 

**************************** 



Course Name Digital Sociology I 
Course Branch iMTech elective (61h Semester) I 
Course Proposer Name(s) Bidisha Chaudhuri 

I __ , 
Course Instructor Name(s) Bidisha Chaudhuri 

Course Type Elective 

Course level Level 1 I . 
Credits (L:T:P) Lecture (3)+ Tutorial (1)= 4 credits I (Lecture : Tutorial : Practical) 

Grading Scheme A,A·, B+, 8,8-,C+,C, D,F I 
Pre-Requisites (where applicable, specify exact course names) 1 
NA I I 

Course Description I 
Digital Sociology is a sub-field of Sociology. Sociology as a discipline concerns itself with the intricate and 

I infinite ways in which the relationships between individual and society unfold. Thus, there is hardly any sphere 
of our existence that sociologists are not interested in, starting from intimate personal relationships to large 

I scale circulation of ideas, institutions, practices, goods and people (Warwick, Department of Sociology, n.d.}. 
While the scope of the discipline is limitless, its uniqueness in dealing with this wide variety of subjects :r in I 
what C.W. Mills called the "sociological imagination" (1959), the ability to connect all social events and uman 
actions to specific historical and social contexts. Thus, changing historical and social context considerabl shape I 
the scope of Sociology. · 

Digital Sociology deals with the changes brought in by increasing and almost ubiquitous useof digital 
technologies in our lives. In this course, we will focus on the historical and social context of digital societ -an 
increasingly digitized world that permeates everyday existence of our lives, from self to interpersonal 

I 

relationships, from institutions to practices, from knowledge to ways of knowing. The term digital Sociology is 
meant to capture human relationships and events in connection to the larger context of digital society. 

The work of digital sociologists is broadly categorised into four themes (Lupton 2015): a) Professional digital 
practice. using digital media tools for professional purposes of Sociological work; b) Digital data analysis -using ' 
digital data for social research; c} Sociological analyses of digital use - researching the ways in which people's 
use of digital media configures their sense of selves, their embodiment and their social relations; d) Critical 
digital sociology: undertaking reflexive and critical analysis of digital media informed by social and cultural 
theory. In this course we will take on a combination of the last two themes. In doing so, we will draw on 
research in Internet studies, information and communication studies, media and cultural studies. the sociology 
of science and technology, surveillance studies, and computer science to cultivate a "sociological imagina ion" 
that connects us and our everyday experience to the contemporary digital society. 

I I 
Course Outline I ! 

1 
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Module 1 (Week 1 & 2): Introduction - What is to be a Sociologist in a Digital Society? 

A. Sociological Imagination 
B. Sociological Consciousness 
C. Critical Digital Sociology 

Module 2 (Weeks 3-6): Social Institutions in a Digital Society 

A. Diverse Technology, Diverse Use 
B. Digital Culture 
C. Sharing Economy 
D. E-health 
E. Digital Politics 

Module 3 (Weeks 7-10): Social Relationships in a Digital Society 

A. Self and the Intimate 
B. Caste 
C. Gender 
D. Race 
E. Labour 

Module 4 (Week 11-14): Digital Spaces 

A. Moving beyond the Private and Public 
B. Social Media 
C. Smart Cities 
D. Apps and Platforms 
E. Bodies as Digital Spaces: Of Surveillance and Identities 

Wrap Up: Week 15. 

Course Outcomes 

By the end of the course students are expected to Understand and K_now: 

• 1heoretical insights, current discourses and key concepts in Digital Sociology that relate to the study of 
social events and human actions in a digitized world 

• How technology is interpreted and embedded in the wider social context. 

Students are expected to DO: 

• Problematise use and implications of digital technologies in our everyday lives. 

• Critically appraise the context of technology use in different times and places, by diverse groups of 
people 

Readings 

1. Berger. P. (1963). Sociology as a form of Consciousness in Invitation to Sociology. Anchor 

2 



Books/Doubleday & Company, Inc. 
2. Castells, M. (2011). The rise of the network society (Vol. 12). John Wiley & Sons. 
3. Clark. J. et al. (2014). Participations: Dialogues on the Participatory Promise of Contemporary Culture 

and Politics. International Journal of Communication 8 (2014), 1446-1473 
4. Couldry, N. (2015). The myth of 'us': digital networks, political change and the production of 

collectivity. Information, Communication & Society, 18(6}, 608-626. 
5. Daniels. J, Gregory. K, and Cottom. T.M. (Ed.) (2017). Digital Sociologies. Polity Press (Selected 

_ Chapters) 
6. • Gillespie, T. (2010). The politics of 'platforms'. New media & society, 12(3), 347-364. 
7. Lupton, D. (2014). Apps as artefacts: Towards a critical perspective on mobile health and medical apps. 

Societies, 4(4), 606-622. 
8. Lupton, D. (2016). Digital companion species and eating data: Implications for theorising digital data- 

human assemblages. Big Data & Society, 3(1), 2053951715619947. 
9. Lupton. D. (2015). Digital Sociology. Routledge (Selected Chapters) 
10. Mills. C.W. (1959). The Sociological Imagination. Oxford University Press. 
11. Mossberger.K, Tolbert. C.J, and McNeal. R.S. (2008). Digital Citizenship: the Internet, Society, and 

Participation. MIT Press (Selected Chapters) 
12. Orton-Johnson. Kand Prior. N. (Ed.)(2013). Digital Sociology: Critical Perspectives. Palgrave Macmillan 

(Selected Chapters) 
13. Wajcman. J and Dodd.N (Ed.} (2017). The Sociology of Speed: Digital, Organizational, and Social 

Temporalities. Oxford University Press (Selected Chapters) 
14. Wilhelm. A.G. (2004). Digital Nation: Toward an Inclusive Information Society. MIT Press {Selected 

" Chapters} 

Assessments (optional for Special Topics courses) 

We will expect students to have read assigned reading material and come to class prepared to discuss this 
' 
material. 

Class attendance will count for 5% of the grades. 

.... 

One Individual Reading Response (5%): Students will be required to present at 2 sessions of reading responses 
(out of 15 pre-designated sessions). These will be short responses to questions that test whether students have 

I 
read assigned material and made an effort to engage with it in preparing for class. Students' participation in 3 
of the reading responses (selected by the student) will be graded for 5% each. 

Partlcipation in two group activities (2x10%): This will take the form of storyboard-based group assignments 
conducted at the end of each of the three modules of instruction. Student groups will be presented 
storyboards ahead of time and asked to present their ideas in class on the designated activity day. These 
storyboards may include texts as well as audio visual mediums. 

Writing (70%): Four Term Papers -After every module students will have to write a 700-800 words essay 
relating to the topic of the module. The term papers will be graded out of 10, 15, 20 and 25 respectively. 
Topics for these papers will be discussed in the class well in advance. 

3 
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1• News Media Literacies 

' 
Course Name 

Course·Branch iMTech elective (61h Semester) 

' 
I -- 

Course Proposer Name(s) Prceti Mudliar 

' Course Instructor Name(s) Preeti Mudliar 

' 1 
Course Type Elective I I 

.I 
Course Level Level I \ I 

I 
Credits (L:T:P) Lecture (3)+ Tutorial (I)= 4 credits I (Lecture : Tutorial : Practical) 

Grading Scheme A.A-.B..LJ3.B-.C+,c.o.r: I I 
Pre-Requisites (where applicable, specify exact course names) -W NA I I 
Course Description I I 

I 

The purpose of this course is to introduce students to news media processes and media literacies of I 
I 
I 

news and digital platforms. Over the last few years the pro literation of digital platforms. changes in I 
news distribution and organizational revenue streams. and the rapidly fragmenting discourse of public I 
life have combined to transform the production, circulation. and consumption of news. Not only has 

I the production and distribution of news changed from traditional news gathering and gatekeeping 
models. but it has also led to concerns about bias and accuracy in news production. r his has often 
compromised people's abilities to verify and discern news from misinformation circulating on digital 
platforms, sometimes with repercussions or societal violence. These changes around news media have 
led to serious concerns about the implications and challenges they pose to being an informed citizen o · 
a democracy. This course hence seeks to equip students with a news media sensibility that wil! allow 
them to become perceptive, critical, and analytical consumers of news. Through readings and practical 
assignments, students will be exposed to the intersection of news practices and digital platforms that 

I will help them approach and appreciate news from a more literate and knowledgeable vantage point. 
The course draws from and acknowledges contributions from a workshop on disinformation and fake 
news organized by the Digital Asia Hub in Jakarta, Indonesia in August 2018 and the news literacy 
program at the Centre for News Literacy at the State University of New York (SUNY), Stony Brook. 

Course Outline 

Week 1- 2 
I Theme: News media literacies - What is it·and how do we respond to it in the digital age'? 
I 

L Journalism, democracy, and the informed citizen 
Gutenberg to Zuckerberg - How has nev .. -s changed'? 
Where d0 we get our news fro 111 in the di oital age? 

Classroom R106
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INTERNATIONAL INSTITUTE OF INFORMATION TECHNOLOGY BANGALORE 

71 st Meeting of the Senate 

Minutes of the Meeting 

Date: December 04, 2019 
Time: 2.00 p.m. 

Venue: R 109 

26/C, Electronics City, Hosur Road, Bangalore 560 100 Phones: 080·28527627·635, 41407777 

1 
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INTERNATIONAL INSTITUTE 
OF INFORMATION TECHNOLOGY BANGALORE 

26/C, Electronics City, Hosur Road, Bangalore 560 100 
Phones: 080·28527627·635, 41407777; Fax: 080·28527636 

Website :www.ilftb.ac.in 

Date: December 04, 2019 I 
Sub: Minutes of 71 st Senate meeting of the International Institute of 

Information technology, Bangalore held on December 04, 2019 at 
2.00 pm. 

Dear Sir/Madam, 

Please find herewith attached Minutes of the 11st Meeting of the Senate of IIITB 

held on December 04, 2019 in room R109 of IIIT B at 2.00 PM. 

Best Regards 

S R Sridhar, Cmde (Retd) 
Registrar &. 
Secretary to the Senate 

2 
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Course Proposal Template 

First offering of this course is limited to a class size of 10 students who have taken the course on 
credit. 

Course Name Topics in Artificial General Intelligence (AGI) I 
Course Proposer Name(s) Srinath Srinivasa I 
Course Instructor Nume(s) Srinath Srinivasa I 
Credits 4 I 
Grading Scheme x 4-point scale (A,A-,B+,B,B-,C+,C,D,F) I 
(Choose by placing X against 

Satisfactory/Unsatisfactory (S IX) l appropriate row) 
Area of Specialization (if applicable) l (Choose by placing X against not more than two areas from the list) 
x Theory and Systems Networking and Communication 
x Data Science Signal Processing and Pattern Recoznition 

VLSI Design General Elective 
Pre-Requisites (where applicable, specify exact course names) I 

• First level course in Discrete math and logic 

1 
• First level course in Graph Theory 
• First level course in Probability and Statistics 
• First level course in AVML 

Students wishing to take this course on credit, should have secured at least B+ or higher grade in the 
pre-requisite courses. 

Course Description 
A brief descri tion o the course 

i The field of AI started off with a quest for mechanized general intelligence. But much of present day 
Al may be termed "narrow" or "weak" AL They represent models created for specific domains or 
problems, and require specialised knowledge structures, or training data. In contrast to this, the 
original goal of AI which is now called Artificial General Intelligence (AGI), is to explore 
computational models representing intelligence of a general nature. This entails some element of 
"common sense" ability that can be applied across domains, as well as be useful for acquiring 
specialised intelligence on the fly. 

Given the several false starts and "Al winters," some experts believe that AGI may never be 
realised, and its quest is somewhat like the quest for perpetual machines, which can never be 
possible. Nevertheless, the grand quest for understanding general intelligence has resulted in a 
number of interesting computational models that have variegated and versatile applications. 

The ro osed course ex lores some such to ics relevant to the overarchin oal of AGL 
Course Outcomes 
Course Outcomes are statements that describe what students are expected to know, and be able to 
do at the end of the course. These relate to the skills, knowledge, and behaviors that students 
ac uire in their ro ress throu h the course. 1 

I 
Tern lute Version Number 3.0 
Tern late u date date A nl 1,201 

Classroom R106
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By the end of this course, the students should know about various concepts that are central to the 
idea of general intelligence. They should also know one or more models that have addressed these 
concepts. 

By the end of this course, the students should be able to do one or more of the following: 
• Represent knowledge based on generalizing on observations 
• Solve an open-world problem using strategies rather than algorithms 
• Perform inference using qualified truth (modal logics) and/or non-monotonic reasoning 
• Build a TMS (Truth Maintenance System) computational entity that can display a sense of 

agency and autonomy towards maintaining certain characteristics attributed to itself. 

Course Content 

Mandate - 1: Philosophy of Al and AGI 
• History of AI/AGI 
• Interpretations of Intelligence 

o Observability (Turing Test) 
o Consciousness (Chinese room argument) 
o Symbol manipulation (Strong Al) 
o Physical Grounding Hypothesis (Machines vs Societies) 

• AGI IQ Tests 
o Turing Test 
o Coffee Test 
o College Student Test 

• Commonsense lnfonnatic Situation 
• All AGl Ethics 

Reading materials: 
• John McCarthy. The Philosophy of Al and the Al of Philosophy. 

http://jmc.stanford.edu/articles/aiphil2'.html 
• Horst, Steven (Fall 2005), "The Computational Theory of Mind", in Zalta, Edward N. (ed:), 

The Stanford Encyclopedia of Philosophy. 
• "What is Artificial General Intelligence (AGI)? 14 Tests For Ensuring Artificial General 

Intelligence", Talky Blog. 13 July 2019. 
• Searle, John R. "Minds, brains, and programs." Behavioral and brain sciences 3, no. 3 

(1980): 417-424. 
• Brooks, Rodney (1990), "Elephants Don't Play Chess", Robotics and Autonomous Systems, 6 

(1-2): 3-15. 
• Allen, Colin, Wendell Wallach, and Iva Smit. "Why machine ethics?." IEEE Intelligent 

Systems 21, no. 4 (2006): 12-17. 
• Gunkel, David J. The machine question: Critical perspectives on Al, robots, and ethics. MIT 

Press, 2012. 

Mandate - 2: Knowledge Representation 
• Concepts, Types and Instances 

Tern late Version Number 
Tern late u date date 

JO 
A nl I, 201!1 
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