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Towards a Modern CS Curriculum
Computer science (CS) is one of the most rapidly changing fields of study
today. A CS/IT curriculum that is outdated by just a decade or even less can
easily fall short of meeting the requirements of current practices in the
industry or the needs of research and higher studies programs.

This article explores several important trends in the practice of computer science in recent times
and outlines key aspects of the design of a modern curriculum in computing sciences entailed by
the significant changes in expectations from future CS graduates.
1. Data Everywhere: Gone are the days when CS students merely played with sorting algorithms
on tiny amounts of structured data. Today's ubiquity of computing power and virtually unlimited
storage capacities have made huge amounts of real-world data available to everyone, not just
researchers and corporate database experts. Students in a modern CS curriculum need to
experience data early in the program. They need to learn how to find data, how to fetch it, clean it up,
load it, describe it, visualize it and understand it. Such an experience paves the way for them to
better appreciate the core content of the CS curriculum comprising data structures, algorithms,
operating systems, data modelling and databases, as well as advanced topics in data analytics,
data mining, and so on.
2. Computing and Decision Sciences: With the availability of large variety and volumes of data,
along with a matching increase in computing power and universal access through handheld
devices and ubiquitous wireless connectivity, deriving insights from data – called data analytics –
and presenting them to users – called data visualization – have taken centre stage in a wide variety
of domains from election results to sports and healthcare to education to name a few. Terms like big
data analytics, data science, business analytics and business intelligence are all closely related to
this new avatar of computer science, one where it develops and provides new algorithms to analyse
data and new frameworks and platforms in which to run them with seemingly unlimited power,

performance and scalability. These systems serve to enable people to make important decisions
based on the insights derived from the data. While the core of CS continues its strong and deep
relationships with discrete mathematics and digital electronics, the new CS curriculum must
embrace this most important trend and is aptly named computing and decision sciences.
3. Open culture: In recent times, an open culture has rapidly taken over mainstream thinking in
computing and decision sciences. Software is being distributed as open source and more and more
data is available through open data initiatives, especially through customer relationship and egovernance programs. Open-source software and open data coupled with the power of analytics
and visualization can indeed make a big difference to the society as a whole by delivering the right
information to every citizen in a truly inclusive, democratic, well-governed and efficient system. A
modern CS curriculum needs to introduce this culture to students right at the start, not as an
afterthought when they are about to graduate. CS graduates must be ready to imagine, visualize,
conceptualize and build such systems.
4. No More Monolithic Systems: Computing solutions no longer come in monolithic systems
whether you look at them in terms of their hardware or software components. Gone are the days
when most applications ran on a single large computer with a single large piece of software doing all
the data processing with minimal interaction with a user who is giving commands through a
computer terminal. Present day computing solutions are built as services (often called Web
services or microservices) that are flexible, independent pieces of a solution that are interactive and
interoperable so that they can be readily assembled and run on distributed sets of computer servers
to meet today's expectations of interactivity, portability, scale and adaptability.
One of the consequences of this trend is that the way in which most software is developed no longer
follows the conventional story that is told in software engineering courses. Software development
has become more dynamic, more agile and is done piecewise by a social community of developers.
A modern CS curriculum should effectively prepare graduates to be productive in such a
development environment by especially training them on similar lines in its laboratory and project
components. Merely making them code bubble sort or quicksort algorithms individually in the
laboratory, for example, leaves them far from being ready to face today's real world.
A second important development of this trend is the way in which hardware and operating systems
are configured and managed to optimize both performance and total cost of ownership. It is much
cheaper and more effective today to rent computing power (i.e., CPUs, memory, servers and
storage) as and when needed in as much quantity as needed, no matter where on earth they are
located, rather than buy large mainframe or server computers and maintain them locally. Terms like
distributed systems, cloud computing and virtualization are used to describe such modern designs.
The CS curriculum must introduce these ideas early instead of focusing only on the traditional way
in which computer architecture and operating systems are being taught to students. At the same
time, distributed and cloud computing, remote access over the Internet, and Web and mobile
applications have all heightened the risks of malicious attacks and the consequent need for solid
solutions for cyber security. The CS curriculum must therefore include adequate coverage of
cryptography and forensics as well as all aspects of cyber security at the physical, data, system and
network levels.
A third consequence of this trend brings us to the newer ways in which data is stored and managed.
Earlier, most nontrivial datasets where managed in large, monolithic database systems (mostly in
the form of RDBMS, relational database management systems or other legacy designs) owned by
government organizations of corporate data centres. Modern data has more variety, as already
noted. It is a mix of structured data with good amounts of unstructured, semi-structured or complexstructured Web data, graph or network data, textual or multimedia data, social data, and so on. Not
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all of them fit very well into a DBMS nor do they lend themselves to conventional processing through
the Structured Query Language (SQL). While it is certainly still imperative that CS students learn
how databases work and how data can be queried using nontrivial SQL statements, they also
clearly need to understand how to model and manage the new varieties of data using NOSQL,
graph databases, RDF, triple stores, and so on. The size of modern datasets is also such that it is
too Big to be stored in a single database and processed on a single machine; hence the need for
Hadoop, MapReduce, BigTable, and so on. The conventional sequence of courses on database
management systems followed by data warehousing is rather too outdated. A modern course
should integrate the newer data models into the DBMS course and take the students ahead by
introducing them to Big Data technologies. Additionally, an introduction to text or natural language
processing will go a long way in preparing them to study current and more advanced topics such as
information retrieval and search engines, text mining and analytics, sentiment analysis, Semantic
Web, and so on.
5. Social computing: Social networking is not just a cool application of computing. Rather,
computing itself has quickly become a social phenomenon. Social relationships and collaboration
have become essential ingredients for modern algorithms that find relevant items on the Web,
recommend products, analyse consumer behaviour and predict trends. A CS student must study
these algorithms in practice and be ready to design and implement newer ones, since the traditional
algorithms for sorting and graph searching simply do not give an adequate picture of what is behind
the most successful applications of the present day (e.g., Google, FaceBook, Amazon, etc.).
Moreover, computing algorithms themselves have started acting socially wherein a bag of different
algorithms work on the same problem and come to a democratic decision! Such ideas were not part
of conventional CS education.
6. Internet of Things: CS is in a new relationship with Electronics and Communication
Engineering. A range of tiny sensor devices are available that can collect data on the field and
transmit it wirelessly to remote computers. These little gadgets can give us real-time data about
temperature, moisture, pressure, rainfall, wind, pulse rate, calories burned, and so on, including
more exotic things like the decibel measure of snoring or how long a customer stared at an
attractive display in a store. These electronic sensors can also attach themselves to appliances like
refrigerators and turn them into nodes on the Internet, just like regular computers. This Internet of
Things (IoT) is a new development whose impact on our lives, such as through smart cities, is
perhaps not fully understood yet. Nevertheless, CS students who have a liking for Electronics
Engineering and would like to be ready for IoT must equip themselves with adequate knowledge of
sensor technologies, microcontrollers, wireless sensor networks, embedded systems, and sensor
data analytics.
7. Intelligent and Learning Machines: Computer-based solutions are getting smarter although
the vast majority of them continue to behave more like dumb machines than intelligent humans.
Recent advances in machine learning, often called deep learning, however, have renewed the
excitement of building intelligent machines with a distinct possibility of learning machines that
continuously improve their behaviours to provide better and better services. A modern CS
curriculum therefore includes machines learning as a core subject with opportunities to explore
other related courses on natural language processing, data and text mining, reasoning and
problem solving, Semantic Web technologies, and so on. Machine learning, analytics and
visualization could very well turn out to be the next killer combination that will take computing
solutions to an altogether new level of performance, accuracy and user friendliness.
8. Language matters: CS students must learn to design and build programs very well. There are
often endless debates in curriculum committees on how many and which programming languages
should be taught and in what order. Be that as it may, a few things are clear for a modern CS
curriculum. Students must learn:
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l
a “low level” language like C very well;

l
object-oriented thinking and programming through a language like Java;

l
a third paradigm of programming, namely functional programming;

l
a modern, versatile language like Python;

l
to build

end-to-end applications with user interaction and interfaces, not just the coding of
a textbook algorithm;

l
to program

for different platforms such as Apps for mobile devices and Web services with
browser-based interfaces;

l
to put together nontrivial computing solutions through commoditization, e.g., by using pre-

existing libraries, modules, and services.
A good CS curriculum must balance these requirements with others such as not allocating too many
credits to programming courses, while not getting into language wars on whether to teach Data
Structures through C or Java, for instance.
These are indeed exciting times for CS education!
Dr. Kavi Mahesh

From Chairman's Desk
Restructuring Indian Higher Education Landscape
At the outset, as Chairman of BITES, I am very happy to place the 61st
newsletter in your hands with a request to provide your valuable feedback for
its improvement. I would like to take this opportunity to welcome the new
BITES institutional member namely, BGS Institute of Technology - Bellur into
the family who will join us to play an active role in the BITES journey ahead.
It is well known that the economic progress of any country depends on its natural resources,
intellectual resources and financial capital. It is the goal of every country to create wealth and
prosperity for its citizens by developing these resources appropriately. The quality of these
resources can improve only with education in particular higher education. Education is considered
the most powerful weapon to fight poverty and obscurantism.
The world in particular developing countries look up to India as a leader in higher education. They
see in India the potential to compete with better endowed developed countries and sooner or later
surpass them. The globally recognized way to assess the quality of higher education is through
world ranking (three established and influential global rankings are from Shanghai Ranking
Consultancy: Academic Ranking of World Universities - ARWU, Times Higher Education - THE and
Quacquarelli Symonds - QS) of higher education institutions. The number of higher education
institutions within top 100 / 500 also serves as a vital indicator of the economic progress made by a
country. In line with this philosophy, Government of India has taken necessary steps towards
recognizing and supporting TWENTY higher education institutions (TEN from Government and
TEN from Private sector) in the country as "Institutions of Eminence".
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In this context, it is a fortuitous coincidence that Prof. Pankaj Chandra (Vice-Chancellor of
Ahmedabad University, former Director of IIM- Bengaluru and a member of the Yashpal Committee,
formed by Government of India, for Renovation and Rejuvenation of Higher Education) has
authored a book titled "Building Universities that matter - Where are Indian institutions going
wrong?", published by Orient BlackSwan Private Limited. In his book, he has stressed the need for
resolutely addressing issues that hinder Indian higher education system such as heavy-handed
regulation and control, under-investment in infrastructure, indifferent teaching, corruption,
nepotism and student violence. The book provides the recipe to establish right kind of
organizational processes and procedures for building effective higher education institutions by
providing a reference frame. This book is a "Must Read" for all who are concerned about the future
of higher education in India. A detailed analysis of the issues of governance in higher education
which remained neglected over the years, the processes that weaken governance systems in
universities and their impact on learning on campuses has been presented. Prof. Pankaj Chandra
emphasizes that the universities (or higher education institutions) must be recognized as social
organizations and encouraged to carryout new experiments, generate new ideas and give voice to
new perspectives. He further argues that the universities by nature are different from commercial or
other public institutions and have to be administered, managed and steered differently. The book
builds a case for redesigning of the university as an organization with new models of governance to
rejuvenate itself.
I am hopeful that the insights from experts like Prof. Pankaj Chandra will get the required attention
of policymakers as well as regulators, institutional trusts as well as boards, scholars as well as
practitioners alike. I am sure if the leaders in the sphere of higher education follow his sage advice, it
can have transformational effects on the higher education landscape. It is also my ardent hope that
India will lead in the number of world-class educational institutions who act as harbingers of
economic progress, bringing all-round prosperity and enlightenment to our great nation, once
known world over for Universities like Nalanda and Taxila (i.e., Takshashila).
Prof. K.N. Balasubramanya Murthy

Prof. R. Natarajan’s Column
Former Chairman, AICTE & BITES
Former Director, IIT-Madras

The Importance of Education -- According to Bill Gates
Bill Gates was recently in India, and gave interviews and edited a recent
edition of Times of India. He made several comments about our Health and
Education systems. “About education, he said “I don't want to be critical but
I do want to create higher expectations.
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I am surprised that India hasn't made more progress on the quality of
education for the poor. Bill Gates said the Indian education system was his
biggest disappointment about the country. “It should be far better,” he said in
an interview with The Times of India. “I don't want to be critical, but I do want to create higher
expectations about it. Trends have been positive but the educational system is the biggest
drawback which is holding the country behind.” “It should be far better.
About the work that his Foundation is doing in the US, he said “We wanted to work with
educators to better understand their needs and the needs of their students and communities.
And, taking their best ideas, we wanted to pilot potentially transformative solutions and
understand what worked well and what didn't. “ I'd like to say a few words about the state of
public education in the U.S. By and large, schools are still falling short on the key metrics of a
quality education – math scores, English scores, international comparisons, and college
completion.
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And for all students in U.S. public schools, the percentage of high school graduates who enroll
in postsecondary institutions has remained essentially flat. Without success in college or career
preparation programs, students will have limited economic mobility and fewer opportunities
throughout their lives. “Over time, we realized that what made the most successful schools
successful – large or small – was their teachers, their relationships with students, and their high
expectations of student achievement.”
“In 2007, we began investing in the Measures of Effective Teaching project. Over the last
decade, it has contributed important knowledge to the field about how to gather feedback from
students on their engagement and classroom learning experiences . . . and about observing
teachers at their craft, assessing their performance fairly, and providing actionable feedback.
In addition, it became clear that teacher evaluation is one important piece of several critical
elements to drive student achievement. School leadership, teacher professional development,
climate, and curriculum also play critical roles in improving student achievement.
In Chicago, researchers also found powerful insights in their data that are predictive of student
progress and success. They determined, for example, that 9th graders who succeed on four
key indicators – high attendance, course completion rates, credit accumulation, and grades –
are more than four times as likely to graduate. And if their grades are a B+ or higher, they are
much more likely to succeed in their first year of college.
“Math is one area where we want to generate stronger evidence about what works. What would
it take, for example, to get all kids to mastery of Algebra I? What kinds of intelligent tools do
teachers and students need to get there? And how might we design these in partnership with
the best math teachers in the country?”
“Our role is to serve as a catalyst of good ideas, driven by the same guiding principle we started
with: all students – but especially low-income students and students of color – must have equal
access to a great public education that prepares them for adulthood. We will not stop until this

Prof. R Natarajan

Dr. Viraj Kumar
Department of Computer Science and Engineering
PES University, Bangalore

Analyzing the National Programming Aptitude Test
(NPAT 2017)
Is Thinking Recursively a Challenge?
Is Thinking Recursively a Challenge?This is the first article in a short series
that will analyze interesting findings from the National Programming
Aptitude Test (NPAT) . This test was conducted on August 13, 2017 by the
National Programme on Technology Enhanced Learning (NPTEL), in
association with ACM India and Google.
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The purpose was to gain a preliminary understanding of the national aptitude for programming
by organizing an online test in which anyone could participate. The online testing environment
(provided by Google) allowed students to write code in C, C++ or Java. The rest of this article
will use C-syntax and will describe some interesting findings that suggest students find it
challenging to think recursively.\
1. Background to NPAT 2017
A total of 22,977 registrants took the test. According to information self-reported by registrants,
92.7% of these participants were students. The following figure breaks down this number of
students according to the year in which they expected to graduate. Note that about 1,300 of
these students expected to graduate in 2017, but had not yet done so at the time of the test.

The author was part of a team of three experts who created the test questions (the other
creators were Prof. Madhavan Mukund of Chennai Mathematical Institute and Prof. Satyadev
Nandakumar of IIT Kanpur). There were four types of questions, with two questions of each
type. This article will focus on one of these types of questions: Given an incomplete fragment of
code and a specification of what the code is supposed to do, complete the code. The two
questions of this type were:
i.

Complete a function that computes the maximum of its three integer arguments.

ii.

Complete the base case of a recursive function for processing an integer array.

The first of these questions is extremely simple and possibly quite familiar, so it was
unsurprising that it was attempted by almost all students (99.86%). In contrast, a substantial
number (nearly 33%) of students avoided the question on recursion entirely. As we shall see,
several students who attempted this question avoided a recursive solution! Here are some
natural questions to ask: Is thinking recursively a challenge for students? Is recursion a
challenging topic to teach?
2. Teaching and learning recursion
There has been significant research interest in teaching and learning recursive programming
(see for a recent survey). For instance, although both recursion and iteration are taught in a
typical introductory programming course, there are valid pedagogical reasons for teaching
recursion before iteration . Evidence also suggests that novices struggle to understand base
cases in recursion , and that senior students do not always capitalize on their grasp of recursion
to solve problems . Unfortunately, relatively little is known about the extent to which these
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findings apply in the Indian context. The data from NPAT 2017 do not provide clear answers, but
they do highlight the need for researching this question carefully.
3. Details of the test item on recursion
The following question on recursion was asked on NPAT 2017: Complete the following function
that determines whether a given integer x appears at least k times in the first n positions of an
integer array a.
int has(int *a, int n, int x, int k) {
// Fill this block
// End fill
if(a[n-1] == x) {
return has(a, n-1, x, k-1);
} else {
return has(a, n-1, x, k);
}
}
Figure. Listing of NPAT 2017 test item on recursion.

Since the code given in the above listing only has recursive calls, test-takers had to fill in at least
one base case. As stated earlier, only about 67% of students attempted this question. Of these
attempts, 39% did not even use recursion! Students simply filled in the designated block with
iterative code, which passed all our test cases. (We did not test whether their solution was
indeed recursive.) Thus, only about 41% of students solved this problem using recursion, while
the remaining 59% of students either avoided the question or chose a much longer iterative
solution than an elegant recursive solution (one such solution is available at: goo.gl/UWACih).
4. Challenge question
As we have stated, NPAT 2017 did not test whether the given solution was recursive or not, and
thousands of people were able to pass all our tests for correctness using an iterative solution.
Can you write a template piece of code (similar to the one shown in ) and an appropriate set of
tests that will distinguish between iterative and recursive solutions? The answer will be
discussed in the next article in this series, along with further analysis of NPAT 2017.
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Dr. Viraj Kumar

8

Dr. Annapoorna Gopal
Associate Professor – Management Group (Off campus)
BITS-Pilani

Transforming Role of a Teacher
With the proliferation of the internet and the availability of low-cost mobile and
hand-held devices, students now have access to vast amount of content and
resources. Added to this, is the fact that, education has now moved from being
teacher-centered to learner-centered. These two transformations have
necessitated that the teacher move from the role of a 'know-all self' to that of a
'facilitator'. Some of the questions that are pertinent to a teacher's role in this
context are:
1. Given so much of information, how can I enable students to learn to leverage on these
resources to engage in lifelong learning?
2. How can I make it possible for students to determine what would be of relevance to them?
3. How do I relinquish my power and concern myself with developing the learners 'learnability'?
4. How do I create assessments which are more of a learning experience rather than a means to
measure a student's attainment?
In an attempt to answer some of the above questions, an experiment was carried out on a class of
245 working professionals pursuing their higher education in Management area, in the digital
learning mode. The same is detailed below.
1. Three chapters, in which the faculty had good expertise were chosen from a particular course
to be administered as self-study lessons
2. The class was briefed about the relevance of the chapters within the course and in particular, to
their place of work
3. The class was divided into random groups of eight members each
4. Each group was asked to study the self-study chapters within a timeline of ten days
5. The class was told that the teacher would make herself/himself available anytime for subject
clarification/guidance that the students may need
6. Each group was
a. assigned the chosen self-study lessons
b. provided a structured set of questions designed, to self-evaluate their comprehension
and application ability of the concepts that they were learning in the said lessons
c. administered a formative assessment to further their learning
The comprehensive exam consisted of portions from the entire syllabi. Post the comprehensive
examination, the scores of the students in the self-study chapters were compared against their
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scores in the teacher facilitated lessons. Appropriate normalization was carried out to ensure
validity of the experiment. It was found that the class average score was 16% higher in the chapters
that they had studied on their own, relative to those chapters that were facilitated by the teacher.
This experiment was repeated for two more courses under similar sampling conditions and the
results were encouraging.
It is to be noted that while the above experiment aimed to move the responsibility of learning from
the teacher to the student, there was a structure provided to facilitate the students learning process.
Literature is abound with a multitude of approaches, such as experiential learning, active learning,
cooperative learning etc, all of which only further authenticates the fact that the time has arrived, for
us as teachers to be an 'active guide by the side' in the learning journey of our students!
Dr. Annapoorna Gopal

Distinguished Guest Lecture on
“Beating Floating Point at its Own Game: Posit Arithmetic”
Date: 25th October 2017
Venue: PESIT, South Campus, Bangalore
Resource: Dr. John L Gustafson
Former Director at Intel Labs and Former Chief Product Architect at AMD
(Formulator of Gustafson's law)

Abstract: A new data type called a posit is designed as a direct drop-in replacement for IEEE
Standard 754 floating-point numbers (floats). Unlike earlier forms of universal number (unum)
arithmetic, posits do not require interval arithmetic or variable size operands; like floats, they round
if an answer is inexact. However, they provide compelling advantages over floats, including larger
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dynamic range, higher accuracy, better closure, bitwise identical results across systems, simpler
hardware, and simpler exception handling. Posits never overflow to infinity or underflow to zero,
and Not-a-Number (NaN) indicates an action instead of a bit pattern. A posit processing unit takes
less circuitry than an IEEE float FPU. With lower power use and smaller silicon footprint, the posit
operations per second (POPS) supported by a chip can be significantly higher than the FLOPS
using similar hardware resources. GPU accelerators and Deep Learning processors, in particular,
can do more per watt and per dollar with posits, yet deliver superior answer quality.
A comprehensive series of benchmarks compares floats and posits for decimals of accuracy
produced for a set precision. Low precision posits provide a better solution than approximate
computing methods that try to tolerate decreased answer quality. High precision posits provide
more correct decimals than floats of the same size; in some cases, a 32-bit posit may safely replace
a 64-bit float. In other words, posits beat floats at their own game.

Dr. John L. Gustafson is an applied physicist and mathematician who is a Visiting Scientist at
ASTAR and Professor at NUS. He is a former Director at Intel Labs and former Chief Product
Architect at AMD. A pioneer in high-performance computing, he introduced cluster computing in
1985 and first demonstrated scalable massively parallel performance on real applications in 1988.
This became known as Gustafson's Law, for which he won the inaugural ACM Gordon Bell Prize.
He is also a recipient of the IEEE Computer Society's Golden Core Award.

ANNOUNCEMENTS
Dr. H S Jamadagni Joins BITES Governing Board
Dr. H.S. Jamadagni is a former senior Professor at the Department of
Electronic Systems Engineering, formerly known as Centre for Electronics
Design and Technology (CEDT), at the Indian Institute of Science, Bangalore
– which is also his alma mater. Dr.Jamadagni has been a visiting faculty at
Federal Institute of Technology, Lausanne (EPFL)-Switzerland, University of
Neuchatel-Switzerland and Kaiserslautern University, Germany.
He is closely associated with companies like Texas Instruments, Boeing ,
Xilinx and FreeScale. He is a part and parcel of several projects and initiatives
in the industry and the Government. He is a co-founder of a communication
solutions start up – ESQUBE. Until recently was a member of Telecom Regulatory Authority of India
(TRAI). He is one of the key mentors for the Intel Higher Education program in India and was the
program coordinator for various Intel workshops and research programs. He is the force and the
key driver for the Intel Internet Exchange Architecture® Program in India. He is a foremost a
teacher, product developer, researcher, industrial consultant and one of the main coordinators of
the national education publications in India and a mentor to many a research student. His current
interests lies in the areas of application of hybrid wireless networks, embedded systems, energy
management, wildlife studies and natural farming. He has published several papers in these areas.
Dr.Jamadagni serves as Consultant to several industries like Nortel, ADC communications, TI, ITI
Ltd., Aural technology Inc., and Impulsesoft. He obtained his PhD from prestigious Indian Institute
of Science, Bengaluru.
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Sri Kishore Balaji, Director, Corporate Affairs (South Asia), Intel
Joins BITES Governing Board
Over the past 22 years he had an opportunity to work across multiple verticals,
in many roles helping organisations build their strategies & businesses. The
spaces he has been engaged in so far ranged between Education, Training,
Employability, Rural Dev, ICT for SMBs/ SMEs, Entrepreneurship &
Innovation, Nation Building projects among others, acorss South Asia and
APAC.

Few of the areas he is well exposed to –
-

Business Strategy
Government Affairs and Policy - Managing key state and federal Government agencies
Marketing and Market Development
Business Development
Alliances, Partner Management & Strategic Relationships
Channel Dev & Channel management
P&L

The nature of customers that the above enabled him to engage over the years have been
essentially, Government Leaders, Donor Agencies and NGOs, Higher Education Ecosystem, K12
Govt & Non Govt agencies, Education & Training Channels, Large IT Alliance partners, Incubators,
VCs and Corporate Leaders.

BITES Programs between End October - Mid November 2017
#
1.

2.

3.

Programs

Resource

Venue

Date

Two day Workshop on
“Internet of Things &
Analytics”
Two day Workshop on
“Internet of Things &
Analytics”
Workshop on Design
Thinking

Prof H S Jamadagni,
Former Senior
Professor, CEDT, IISc
Prof H S Jamadagni,
Former Senior
Professor, CEDT, IISc
Mr. Giri Prathivadi,
CTO, Power Research
Development and
Consultants
Dr. John L Gustafson
Former Director at Intel
Labs and
Former Chief Product
Architect at AMD
(Formulator of
Gustafson's law)
Mr. Giri Prathivadi,
CTO, Power Research
Development and
Consultants
Mr. Giri Prathivadi,
CTO, Power Research
Development and
Consultants

BNMIT,
Bangalore

September 22-23,
2017

BMSCE,
Bangalore

October 13-14, 2017

Cambridge
Institute of
Technology,
Bangalore
PESIT Bangalore South
Campus

October 14, 2017

East West
Institute of
Technology,
Bangalore
KNS Institute of
Technology,
Bangalore

October 28, 2017

4.

Distinguished Guest
Lecture on Beating
Floating Point at its
Own Game: Posit
Arithmetic

5.

Workshop on Design
Thinking

6.

Workshop on Design
Thinking

October 25, 2017

November 11, 2017

BITES is not responsible for the views expressed by the contributors
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