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Metaheuristic Algorithms : The Pragmatics
This article presents a relatively modern strategy to solve
optimization problems in general and constrained optimization
problems in particular arising in science and Engineering
domains.
Optimization occurs in the minimization of time, cost, and risk or
the maximization of profit, quality, and efficiency. For instance,
there are many possible ways to design a network which is
optimized in cost and quality of service. Production is to be optimized against time, reservoirs are
to be optimized for storage, business is to be optimized for profit and so on. A large number of reallife problems in science and engineering are complex and difficult to solve. They cannot be solved
in an exact manner within reasonable amount of time. Using approximate algorithms is the main
alternative to solve this class of problems. Approximate algorithms are broadly classified in to two
classes: specific heuristics and metaheuristics. Specific heuristics are problem dependent they are
designed and applied to a particular problem. Metaheuristic algorithms are of general class and
are applicable to a large variety of optimization problems.
The word heuristic has its origin in the old Greek word heuriskein, which means the art of
discovering new strategies (rules) to solve problems. The suffix meta, also a Greek word, means
“upper level methodology.” The term metaheuristic was introduced by F. Glover in 1986.
Metaheuristic search methods can be defined as upper level general methodologies (templates)
that can be used as guiding strategies in designing underlying heuristics to solve specific
optimization problems. Metaheuristic algorithms are mostly inspired by nature and its evolution.
A list of metaheuristic algorithms and a brief explanation about them is presented. Detailed
discussions are available in the reference links provided at the end for interested readers.
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A brief presentation of metaheuristic algorithms
The development of these algorithms was inspired by the observation of
ant colonies. Ants are social insects. They live in colonies and their
behavior is governed by the goal of colony survival rather than being
focused on the survival of individuals. The behavior that provided the
inspiration for !CO is the ants’ foraging behavior, and in particular, how
ants can find shortest paths between food sources and their nest.
The ALO algorithm mimics the hunting mechanism of ant lions
(
Doodlebugs) in nature. Five main steps of hunting prey such as the
random walk of ants, building traps, entrapment of ants in traps, catching
preys, and re-building traps are implemented.
It was inspired by the intelligent foraging behavior of honey bees. The
algorithm is specifically based on the foraging behavior of honey bee
colonies. The model consists of three essential components: employed
and unemployed foraging bees, and food sources. The first two
components, employed and unemployed foraging bees, search for rich
food sources, which is the third component, close to their hive.
Studies show that microbats use the time delay from the emission and
detection of the echo, the time difference between their two ears, and the
loudness variations of the echoes to build up three dimensional scenario
of the surrounding. They can detect the distance and orientation of the
target, the type of prey, and even the moving speed of the prey such as
small insects. This behavior is formulated as an algorithm.
This models the behavior of cats into two modes: ‘Seeking mode’ – cats
move slowly while searching and ‘Tracing mode’- cats move swiftly while
hunting. These two modes are linked to each other by the mixing ratio
(MR), which determines if a cat is going to be in a searching mode or in a
tracing mode. Each cat is characterized by its position that represents the
solution, its velocity and the flag that determines whether the cat is in
tracing mode or in searching mode..
Crows are considered the most intelligent birds. They contain the largest
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brain relative to their body size. Based on a brain-to-body ratio, their
brain is slightly lower than a human brain. Evidences of the cleverness of
crows are plentiful. They have demonstrated self -awareness in mirror
tests and have tool-making ability. Crows can remember faces and warn
each other when an unfriendly one approaches. Moreover, they can use
tools, communicate in sophisticated ways and recall their food’s hiding
place up to several months later most optimally. This behavior is
translated in to an algorithm.
It was inspired by the obligate brood parasitism of some cuckoo species
by laying their eggs in the nests of other host birds (of other species).
Some host birds can engage direct conflict with the intruding cuckoos.
This algorithm idealizes such breeding behavior, and thus can be applied
for various optimization problems
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Based on the flashing patterns and behavior of fireflies. In essence, FA Xin-She
uses the following three idealized rules; The attractiveness is Yang
proportional to the brightness, and they both decrease as their distance
increases. Thus for any two flashing fireflies, the less bright one will move 2008
towards the brighter one. If there is no brighter one than a particular
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firefly, it will move randomly, and the brightness of a firefly is determined
by the landscape of the objective function.
Based on the evolutionary ideas of natural selection and genetics. As such
they represent an intelligent exploitation of a random search used to
solve optimization problems. Although randomized, GAs are by no means
random, instead they exploit historical information to direct the search
into the region of better performance within the search space. The basic
techniques of the GAs are designed to simulate processes in natural
systems necessary for evolution, especially those follow the principles
first laid down by Charles Darwin of "survival of the fittest.". Since in
nature, competition among individuals for scanty resources results in the
fittest individuals dominating over the weaker ones.
Based on the behavior pattern of glowworms that show apparent
capability to change the intensity of the luciferin emission and thus
appear to glow at different intensities. The GSO algorithm makes the
agents glow at intensities approximately proportional to the function
value being optimized. It is assumed that glowworms of brighter
intensities attract glowworms that have lower intensity.
is a nature inspired algorithm which is based on the Newton’s law of
gravity and the law of motion. The algorithm is intended to improve the
performance in the exploration and exploitation capabilities of a
population based algorithm, based on gravity rules.
GWO algorithm is inspired by grey wolves. The technique follows the
social hierarchy and hunting path of grey wolves. GWO algorithm,
simulates the leadership hierarchy in grey wolves and four groups are
defined: alpha, beta, delta, and omega respectively meant for hunting,
searching for prey, encircling prey, and attacking prey, in an optimal
fashion.
This algorithm is inspired by the observation that the aim of music is to
search for a perfect state of harmony. This harmony in music is analogous
to find the optimality in an optimization process. The search process in
optimization can be compared to a jazz
musician’s improvisation process;
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Based on swarm of birds or group of fish when they optimize their
movements when food or prey is noticed. The movement is simulated in
the search space as vectors.
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It is important to realize that, there is no hear-say about the algorithms listed; they have found
wide ranging applications in various allied domains of science and technology.
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From Chairman's Desk

New Education Policy – Current Status
The Government has initiated the consultation process of formulating a New
Education Policy. A multiple level consultative process involving all stakeholders,
such as, educationists, teachers, and students across all levels are envisaged.
The online consultation process has already been launched on www.MyGov.in
portal and nearly 12,000 suggestions have been received on 33 identified themes
that are accessible on www.MyGov.in portal. The grass roots level consultation from
the Gram Panchayat level through the Block & District to State level has been
started.
MHRD began the process of drafting a new National
Education Policy last year with extensive
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grassroots consultations. The effort culminated in an expert committee assimilating the feedback and
submitting about 90 inputs for the policy document. This Expert Committee was headed by Former
Cabinet Secretary TSR Subramanian; apart from Subramanian, former Chief Secretary of Delhi
government Shailaja Chandra; former Home Secretary, Delhi government Sevaram Sharma; former
Chief Secretary, Gujarat Sudhir Mankad; and former Director, NCERT J S Rajput, were members of the
panel. The initiative was marred by controversy after committee head TSR Subramanian, unhappy over
the government's secrecy about its suggestions, asked HRD Minister Smriti Irani to make the report
public — or, he said, he would. The government did not relent, and Subramanian recently released the
report's highlights. Some of these can be controversial — and have generated a lot of debate over the
potential shape of the new policy.
The Education Policy serves as a comprehensive framework to guide the development of education in
the country. A new policy has come along every few decades and has been a milestone — comparable,
say, to the 42nd Amendment to the Constitution in 1976 through which education was moved from the
State to the Concurrent List, or the 86th Amendment in 2002 under which education became an
enforceable right. It offers the government of the day an opportunity to leave its imprint on the country's
education system.
The objective of this Task Force is to formulate a new Education Policy for the country through an
inclusive, participatory and holistic approach. The National Policy on Education was framed in 1986 and
modified in 1992. Since then several changes have taken place that calls for a revision of the Policy. The
objective of the National Education Policy is to meet the changing dynamics of the population's
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requirement with regard to quality education, innovation
and research, aiming to make India a
knowledge superpower by equipping its students with the necessary skills and knowledge and to
eliminate the shortage of manpower in science, technology, academics and industry. For this purpose,
33 themes have been identified for discussions. The themes are divided separately for the School
Education (13 themes) and Higher Education (20 themes) sectors. The activities consist of Tasks and
Discussions; Tasks are both online and on-ground. Discussions enable participants to share their
thoughts and ideas.
Here are the top 10 recommendations of the Subramanian Committee suggesting measures that the
govt must take to improve the education sector that caters to over 300 million students in the country:
1) An Indian Education Service (IES) should be established as an all India service with officers being on
permanent settlement to the state governments but with the cadre controlling authority vesting with the
Human Resource Development (HRD) ministry.
2) The outlay on education should be raised to at least 6% of GDP without further loss of time.
3) There should be minimum eligibility condition with 50% marks at graduate level for entry to existing
B.Ed courses. Teacher Entrance Tests (TET) should be made compulsory for recruitment of all
teachers. The Centre and states should jointly lay down norms and standards for TET.
4) Compulsory licensing or certification for teachers in government and private schools should be made
mandatory, with provision for renewal every 10 years based on independent external testing.
5) Pre-school education for children in the age group of 4 to 5 years should be declared as a right and a
programme for it implemented immediately.
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6) The no detention policy must be continued for young children until completion of class V when the
child will be 11 years old. At the upper primary stage, the system of detention shall be restored subject to
the provision of remedial coaching and at least two extra chances being offered to prove his/her
capability to move to a higher class.
7) On-demand board exams should be introduced to offer flexibility and reduce year end stress of
students and parents. A National Level Test open to every student who has completed class XII from any
School Board should be designed.
8) The mid-day meal (MDM) program should now be extended to cover students of secondary schools.
This is necessary as levels of malnutrition and anaemia continue to be high among adolescents.
9) UGC Act must be allowed to lapse once a separate law is created for the management of higher
education. The University Grants Commission (UGC) needs to be made leaner and thinner and given
the role of disbursal of scholarships and fellowships.
10) Top 200 foreign universities should be allowed to open campuses in India and give the same degree
which is acceptable in the home country of the said university.
In its report the TSR Subramanian panel had sought a “non-emotional examination of the issue of
permitting chapters of national political parties, or caste or community based organisations within
campuses of universities”.
The draft National Education Policy, put up by the HRD Ministry on its website, however, said,
“Government recognises and will encourage the positive role played by students' unions in furthering
the interests of democracy and strengthening the democratic systems, governance and processes as
well as debates, discussions and pluralism of thoughts.”

Prof. R Natarajan

Two Day Workshop on “Internet of Things (IoT)”
Date: 5th & 6th August, 2016
Venue: SIT, Tumkur
Resource: Altimetrik India Pvt. Ltd.

2

A two day faculty development programme on Internet of Things (IoT) was successfully conducted by
BITES, Bangalore on 5th and 6th August 2016 in Tumkur. Department of Master of Computer
Applications, Siddaganga Institute of Technology coordinated the event. The deliberations of the work
shop started with an informal inaugural function. Dr. M. A. Jayaram , Director , Dept. of MCA, SIT
welcomed the gathering , followed by presidential address by Dr. M.N.Channabasappa, Director ,SIT.
Mr. Prasanna Kumar Senior System Engineer, Altimetrik, briefed about the IoT and set the context of the
workshop. Dr. D.N.Sujatha, Executive Director, BITES, Bangalore,proposed vote of thanks.
The first session on IoT started with preamble talks by two experts Mr. Vaibhav Kaul and Mr Prasanna
Kumar, Senior System Engineers in Altimetrik. They provided an insight of real time applications of IoT
in several domains.
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The second session was an interactive session, wherein different teams of participants were formed.
Each group was entrusted to lead a discussion among themselves on an IoT application case, followed
by a presentation from the respective teams. The participants and resource persons had useful
discussion after every presentation. The resource persons provided more details about similar kinds of
IoT applications which are currently available for solving the real time problems.
The second day began by demonstration of a few IoT applications developed by both the resource
persons. In addition Yogesh K, Anil Kumar SH and Srinidhi S A, interns at Altimetrik India Pvt. Ltd. had
accompanied along with the resource persons, also demonstrated few IoT applications.
In the last session, the participant's teams were formed and each team was encouraged to develop
small IoT application. Kits were provided by the BITES to the participants to develop IoT application.
Finally the event concluded with the distribution certificates to the participants.

Distinguished Guest Lecture on “Emerging Business and
Technology Opportunities in Artificial Intelligence”
Date: 10th August, 2016
Venue: RNSIT, Bangalore
Resource: Dr. Srinivas Padmanabhuni,
Chief Mentor, Tarah Technologies

Excerpts from the Speaker
1. ACM is the largest and oldest organisation for Computing professionals and students. Those
interested can become a member at www.acm.org
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2. Turing award is the equivalent of Nobel prize in computer science. Award winners include pioneers
like Dijkstra, Hopcroft etc.
3. The only Indian who has won a Turing award is Raj Reddy who is a pioneer in artificial intelligence.
4. Artificial intelligence is very prevalent in our daily life like we see in speech app Siri or in ad serving
platforms responsible for the ads you see when you browse.
5. Today's Artificial intelligence applications need concepts from wide variety of source subjects:
philosophy, mathematics, neurosciences, electronics, statistics and other areas in computer science
like databases.
6. Popular mentions of AI is in games like : Deep Blue defeated world champion in Chess. Recently
Watson from IBM defeated world Jeopardy champion. Most recent victory is of the AI program Alphago
which defeated the Go game champion.
7. Today AI is prevalent in several applications. Some examples are below:
7.1 Driverless cars are powered by AI which enables them to direct as per traffic lights and
cars nearby.
7.2 In browsing we are often fed up with targeted ads which are basically powered by AI
engines at the back.
7.3 Popular spam filtering engines use AI powered algorithms.
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7.4 Complex scheduling and planning problems in transportation use AI algorithms for route
optimisation etc.
7.5 Large scale search engines use complex AI engines to provide targeted content and ads.
7.6 Different e-commerce sites use AI engines to provide recommendations for purchasing.
7.7 In healthcare we are seeing a dramatic increase in automatic diagnosis to aid doctors and
in some cases eliminate doctors.
7.8 Understanding consumer behaviour of shoppers and buyers is becoming easier due to AI
enabling targeted advertising, upselling, customer relationship management etc.
8. Fundamental to AI is the notion of machine learning but AI is broader with concepts like planning,
natural language processing, vision, games and constraint programming.
9. In any AI program we talk of three kinds of inference s: induction, deduction and abduction. Induction
refers to generalising to rules and patterns from specific examples. Deduction refers to deriving specific
facts from generic rules. Abduction refers to diagnosing a cause having observed an effect.
10. Today a debate is on whether AI is good or bad? A consortium called OpenAI is working out
modalities of a safe and generic framework for AI.
11. A key debate today is whether AI is good for workers, including IT services workers. The fact that
more and more routine works will be devoured by advanced AI engines is real. In case of IT services AI
powered automation will definitely show impact in terms of number of employees required. The ones
most affected will be the ones low on complexity, like BPO works of form filling or voice screening etc. ,
Or remote infrastructure operations like scripting etc. or even to some extent testing. Programming
cannot be automated by AI in spite of several decades of trial in this direction. However aides to
programmers improving the efficiency will come up reducing both time and cost of programming.
12. The flip side of concerns on automation can be addressed by bringing up workforce to create AI
programming engines. So it becomes imperative to teach AI to students to improve their employment
opportunities.
13. For those interested in learning AI and machine learning you can look up courses in NPTEL, or
Coursera or Udacity. Several open data sets to practice machine learning are available on internet from
sources like data.gov.in and kdnuggets.com
So I would suggest an entry level course in statistics and linear algebra for all students to enable them to
grasp the concepts easily.
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Dr. Srinivas Padmanabhuni

Distinguished Guest Lecture on “Essential Attributes of a
Teacher to Enhance the Quality of Teaching”
Date: 19th August, 2016
Venue: PESIT, Bangalore
Resource: Dr Gururaj Karajagi, Chairman, Academy for
Creative Teaching (ACT)
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Whether with trepidation or triumphant, we, as educators, venture into the next millennium guided by a
paradigm shift of changing student needs. Traditional methodologies and traditional classroom settings
are transforming, expanding beyond the four-walled cubes into the "virtual" amorphous cyberspace
classrooms and reality sites outside of the typical ivy-covered towers of higher education. Because of
technology-driven telecommunications and growing student diversity, we have a responsibility to be
more innovative in our pedagogical approaches. Designing creative virtual classrooms developed
within a theoretical framework of rationale is one answer.
Teaching is just not a means of transferring information from the textbooks to the notebooks of the
student. Famous scholar and a humourist, Mark Twain once remarked, “Education is an art of passing
on the information from the teacher's notebook to the notebooks of the student, without going through
the heads of either of them”. This may seem to be an exaggeration. But the fact remains that in most
cases, teaching has been reduced to either sermonizing or dictating notes.
The most important attribute of a successful teacher is the attitude. For effective teaching, knowledge is
needed, skills are important but attitude is the most essential requisite. Knowledge and skills are
personal to a person but it is only the attitude that connects the teacher with the organization and
ultimately with the students and it is this attitude that makes the teacher as a role model.
21st century students have totally different requirements over the previous century students, where
they are missing critical thinking, reflection, linear processing and meaningful persistence.
Some of the finest attributes that differentiate a great teacher from a good teacher are the cheerfulness
and happy disposition. It also demands a positive frame of mind to realise that no good work is ever
wasted and must enjoy giving. It is the unconditional love of the teacher and the ability to think and act
differently that makes the teacher stand apart. A committed teacher must make conscious effort to get
rid of the habitual blocks and should never loose heart to motivate students at all times.
The list of attributes of a great teacher are endless but to begin with, we can choose few of the qualities
and work incessantly towards them so that in the years to come we can be very successful teachers
making learning a joyous venture rather than a suffering.

Dr. Gururaj Karajagi

Shri Madhwa Vadiraja Institute of Technology and
Management (SMVITM), Udupi is BITES new
Institutional Member
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On 5th August, Shri Madhwa Vadiraja Institute of Technology and Management (SMVITM) joined the
elite club of BITES institutional members. BITES extends a hearty welcome to SMVITM on the
occasion of their becoming BITES institutional member and wishes SMVITM good luck in all their future
endeavours. We look forward keenly to network with SMVITM in our activities.
BITES is not responsible for the views expressed by the contributors
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