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Department
VISION
“To become a department of na onal relevance in the ﬁeld of Computer Engineering.”
MISSION
The Department of Computer Engineering is commi ed to nurture students with sound engineering
knowledge in the ﬁeld of compu ng through the eﬀec ve use of modern tools with a focus on global
employability by imbibing leadership quali es, ethical a tude, lifelong learning and social sensi vity.
PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)
PEO 1: To a ract and prepare learners to a ain sound knowledge in the ﬁeld of Computer Engineering.
1.1 To a ract students by providing conducive academic environment and to enhance quality of students by
rigorous monitoring and control.
1.2 To prepare learners with a sound founda on in mathema cal, scien ﬁc and engineering fundamentals.
1.3 To prepare learners to use modern tools eﬀec vely for solving real life problems.
1.4 To equip learners with broad educa on relevant to ﬁeld of compu ng in the global and social context.
PEO 2: To prepare learners to a ain need-based skills and competencies with a focus on futuris c needs at
the na onal and interna onal level.
2.1 To ensure employability through need-based training spread over the en re course and meet
contemporary local and global requirements.
2.2 To prepare learners for higher studies and life-long learning through ac ve
oriented and industry-based projects.

involvement in research

PEO 3: To prepare learners to become valued professionals and responsible ci zens.
3.1 To encourage and mo vate students through well planned co-curricular and extra curricular ac vi es
for all-round personality development.
3.2 To inculcate professional and ethical a tude, leadership quali es and commitment to social
responsibili es.
PROGRAMME OUTCOMES (Pos)
PO 1: Ability to perform academic ac vi es and achieve the expected requirements by conforming to a

pre-deﬁned process as set by the ins tute and university.
Ability to eﬀec vely apply knowledge of compu ng and mathema cs to computer science
problems.

PO 2:

PO 3: Ability and skills to eﬀec vely use state-of-the-art techniques and compu ng tools for analysis,

design and implementa on of compu ng systems which resolve real life problems.
PO 4: Ability to u lize mul -disciplinary knowledge across domains to eﬀec vely apply computer

technology in a global and social environment.

PO 5: Ability to eﬃciently make use of addi onal training provided throughout the course, sa sfying

industry requirements and thereby becoming globally employable.
PO 6: Ability to successfully pursue professional development through lifelong learning.
PO 7: Ability to communicate eﬀec vely with both technical and non-technical audiences.
PO 8: Ability to become a versa le professional and func on eﬀec vely as an individual and as a member

of a team.
PO 9: Ability to understand professional, ethical, legal, security, and social issues and responsibili es.
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Dean’s Message
Following the success of previous editions of NIMBUS, I am proud to announce the release of its
third issue. Over the past two editions nimbus has been inevitable in proving out to be a platform
for aspiring writers of TCET-CMPN DEPARTMENT. The magazine not only signiﬁes the writers'
penmanship but also allows them to share their knowledge relating to the advances in the ﬁeld
of Computer Sciences and Technology.
This activity was undertaken by the institute to promote writing and publishing skills of the
students. The idea was to make the students able to share their knowledge and express it in an
articulate manner, thereby not limiting their development to only technical expertise.
In conclusion, I would like to congratulate all the Students, Teachers, Alumni and everyone
involved for their relentless work in turning this idea into reality. I also assure that TCET will
provide continual support to the magazine, for the betterment of the students.
Wishing everyone loads of success.

Dr. R. R. Sedamkar

HOD’s Message
Our objective through the departmental magazine, Nimbus is to provide a platform for young
writers to put their ideas and technical knowledge into words. We aim at developing their
linguistic and technical skills by writing articles. Also, the readers bag with them information;
fresh, interesting and noteworthy.
This edition aims at sharing the most recent technological advancements that have been made
alongwith a few inputs on softskills and managerial skills.
To all the readers of Nimbus 3.0, it is going to be a lovely time for you reading this issue
considering the hard-work and eﬀorts put in by the magazine committee and faculty incharge.
Congratulations to the committee and writers for this amazing piece of work. Thank you for your
time and eﬀorts.

Dr. Rekha Sharma

Faculty Incharge’s
message
Nimbus, through it's past two editions has set high standards. Living up to those expectations
and setting new bars for the future has been our aim since the inception of the third edition.
Guiding the team to perfection was my prime objective.
Advancements in Astrophysics and Cosmology have contributed many important insights to our
understanding of the universe we live in. So to promulgate these landmarks and increase the
interests of our readers in the subjects, the theme “In pursuit of truth, inﬁnity and beyond…”
became the basis of our works towards the magazine.
In conclusion, I would like to express my deep gratitude to the authorities of the CMPN Dept., my
faculty colleagues, editing and designing team and especially the writers who took this
opportunity thereby building the soul of nimbus. I expect this edition to be a success as like the
previous ones and hope that nimbus grows bigger, better and spreads to wider distances.
Best wishes to everyone.

Mrs. Ruta Pathak

Editorial
At the very beginning I would like to extend my heartfelt gratitude to our principal Dr. B K Mishra,
our Dean-Academics Dr. R R Sedamkar, our Head of Department Dr. Rekha Sharma, for their
inspiration and profuse motivation towards the working of this issue of Nimbus.
This issue is very special to me. The world, has been witness to some of greatest breakthroughs in
ﬁelds of astrophysics and cosmology in the past two years, such as the discovery of the
gravitational waves, the Higgs Boson Particle, which are expected to change the perception of
the world towards our Universe, of which we are such a tiny part. There cannot be a better
platform than Nimbus to spread the word of some of the greatest works happening around the
globe. But one may ask, how do the pursuits of Astrophysicists and cosmologists are relevant to
us engineers? I would say how is not relevant! After all we are the ones that breathe life into
theories that lie in pallid pages of journals and text-books through the meticulous use of
technology. Engineers share the spot-light with these Scientists in the appraisal of these
achievements. And this why the theme of this issue is titled “In pursuit of knowledge, Inﬁnity and
beyond”.
This issue is aimed at educating engineers about the work that is happening in the ﬁelds of space
research and applied physics, and how technology is being used for its implantation, thus
developing insights in the areas seldom go un-ignored in pursuit of becoming equipped with
skills demanded by the growing industries. On a closing note I would give special thanks to the
faculty in-charge of this issue Mrs. Ruta Pathak for her easy-going support and motivation and
my team of editors for their motivated and eager attitude to their work and in making sure, that
Nimbus maintains its standard it has set through the previous issues, by bringing in phenomenal
content. Without them, this issue would have remained what I dreamt it to be.

Aditya Munot & Bhalchandra Naik
Co-Editors

FACULTY

Biometriics:

Some Things You Should Know
Ÿ 17 countries are applying biometrics.
Ÿ Eyeprint ID authen ca on technology for First Internet Bank to use in its personal mobile banking
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applica on.
iPhone 5S of Apple (IOS), its latest model, grants users access to the phone by virtually scanning a
ﬁngerprint.
Face and iris authen ca on will be available ini ally in PCs with RealSense 3D of Intel camera.
Biometrics for ﬁnance applica ons revenue to reach $2.2B by 2024.
Microso aims to install Windows 10 into 1 billion devices by 2017.
Australia to launch na onal facial recogni on system in 2016.
Samsung looks forward to inculcate ﬁngerprint sensors in all its budget smartphone models. (Nov '15)
Personal informa on on around 15 million TMobile (3rd biggest) US customers and applicants have been
stolen by hackers. (Oct'15).
Lumia 950 and Lumia 950 XL may sport biometric authen ca on in the form of an infrared iris scanner.
(Jul '15)
LG's next smartphone, LG G5, would have iris recogni on capabili es. (Jul'15)
JP Morgan says data belonging to 83M customers stolen of which 88% stolen data used within minutes
(Mar'15).
Microso (Windows) wants to kill passwords with biometric authen ca on in Windows 10. (Mar '15)
Google wants to replace passwords and use biometrics (Dec'14).
India's biometrics market might touch $2 billion by 2018 driven by rapid and large-scale deployment of
Aadhaar (Apr '14).
Interpol has data on 40M lost/stolen documents (Mar'14).
Data has been stolen by hackers from around 40 million credit and debit cards of shoppers visi ng their
stores, as said by Target Corp 0(Dec '13).
A woman has sued LinkedIn for $5 million over data breach (Jun'12).
Es mated annual no. of unauthorized transac ons in 2012 was 31.1 million with value of $6.1 billion.
Counterfeit-card fraud in U.S. amounted to $5.3B in 2012 alone.
Spanish police arrested 7 men tasked with stealing 40 passports per month in 2010.
The above stated facts and many more compel researchers to explore in this area.

Mrs. Shiwani Gupta
AP-CMPN

FACULTY

Softwares to Organize
Research

Acrobat Pro and reader
It lets one make a ﬁle that is smart to display fonts and formats just the way one wants it to be. One can view,
create, print and manage ﬁles.
Citavi
A reference management program for Microso . Citavi's core features are reference management,
knowledge organiza on, and task planning. It is Free and limited to 100 references per project
Docear
It is free, open source, available for Windows, Linux, and Mac OS X, and combines several tools, i.e. pdf
management, reference management, mind mapping, etc in a single applica on. With Docear, one can sort
documents into categories; sort annota ons (comments, bookmarks, and highlighted text from PDFs) into
categories; sort annota ons within PDFs; and one can view mul ple annota ons of mul ple documents, in
mul ple categories at once. Docear recommends papers which are free, in full-text, instantly to download,
and tailored to your informa on needs
EndNote
More than just a reference manager. It automa cally downloads and a aches free, online full-text PDFs to
your saved references. You can organize, rename, annotate, search and open your PDFs directly within
EndNote.
EverNote
A cross pla orm freemium app. It is used to share, collaborates, and discuss in real me with the people who
help you get your work done without switching apps or leaving your workspace. It instantly syncs across any
computer or phone you use
Goodreader
GoodReader® is the super-robust PDF reader for iPad, iPhone and iPod touch
LaTeX word processor
LaTeX is used for the communica on and publica on of scien ﬁc documents in many ﬁelds. The

typese ng system oﬀers programmable desktop publishing features and extensive facili es for
automa ng most aspects of typese ng and desktop publishing including numbering and cross-

referencing of tables and ﬁgures, chapter and sec on headings, the inclusion of graphics, page
layout, indexing and bibliographies.
Mendeley
A free reference manager and academic social network, available for Mac, Windows, and Linux. It is
securely stored and accessible across devices, one can search and sort references, documents and
notes in one place. It is compa ble with Microso Word, LibreOﬃce and BibTeX
PDF Expert 5
Best choice for iPad or iPhone, even to ﬁll out PDF forms. It allows you to mark up documents with
highlights and handwri ng, insert text and stamps, sign and even merge PDFs
Qiqqa
It is a freeware and freemium . Automa c iden ﬁca on, tagging and categoriza on of your PDFs. It
also lets you ﬁnd what next to read by following cita ons, authors and keywords
ReadCube
The ul mate researcher toolkit. It provides op mized PDF viewing, supplements and related
materials, clickable inline references, full reference list, ﬁgure browser, 1-click author searches,
related ar cles, inline notes and highligh ng tools, full screen viewer, customizable interface, etc
Zotero
Free open source research tool. One can add PDFs, images, audio and video ﬁles, snapshots of web
pages, and really anything else. It automa cally indexes the full-text content of your library,
enabling you to ﬁnd exactly what you're looking for with just a few keystrokes
Mrs. Shiwani Gupta
AP-CMPN

iNDUSTRY

Hadoop with
Cassandra
Hadoop is a tool which is used to process huge amount of data. It is
based on Master slave architecture. Generally, it process data which is
from terabytes to petabytes. This large amount of data cannot ﬁt on
single system. So, hadoop includes a distributed ﬁle system which
divides data and sends it to several machines in hadoop cluster. A er
processing, collect the result from all these machines and gives the
output. With hadoop cluster data is processed in parallel and generate
result eﬃciently. On the other hand Apache Cassandra is used to handle
huge amount of data with high availability and no single point of failure.
Cassandra is an in-house project of Facebook used to make the inbox
search more eﬃcient. It was released as an open source in 2008 and
a er that become a top-level project at the Apache So ware founda on
since 2010.The researcher at University of Toronto performing study on
NoSQL database system and states that in term of scalability, availability
and maximum throughput, Cassandra is best op on. Cassandra can
handle both structured and unstructured data. Hadoop uses HDFS
(Hadoop Distributed File System) as a database to store data. HDFS can
store large amount of unstructured data-sets. It can do many things with
help of MapReduce framework. However, the HDFS ﬁle system is
complex to set up and has single points of failure. According to many
major businesses, hadoop is not just ready to do thing which they want
to do. Cassandra on the other hand provides high availability and
scalability without compromising performance. It is being used for
storing mission cri cal data as its feature of fault tolerant. In Cassandra,
data is automa cally replicated among diﬀerent node in Cassandra
cluster. Failure node can be replaced with no down me. Similar like
hadoop new node can be added in Cassandra cluster without any

interrup on. It also support low latency real me
applica ons. It can be connect with hadoop to
remove the single point of failure and increases
eﬃciency. DataStax is a leading commercial
provider for Cassandra which combined
Cassandra with Hadoop and named it as Brisk. In
the Brisk, HDFS whichis used as database for
hadoop is replaced by Cassandra File System. In
diﬀerent version of hadoop from apache can also
be connect with Cassandra by changing some
directory path, xml ﬁles and MapReduce code.
Cassandra removes single point of failure which
occurs with HDFS. Many industry organiza ons
are trying to achieve various objec ves with the
help of Cassandra. Some of them are as follows:
Ne lix – It uses Cassandra as their back-end
database for the streaming services.
Cisco's WebEx – It uses Cassandra to store user
feed and ac vity in near real me.
Sound Cloud – It uses Cassandra to store the
dashboard of their users
IBM- It Has done research in building a scalable
email system based on Cassandra.
Many other organiza ons such as Twi er, HP,
Rackspace, Cisco and Reddit use Cassandra as
database for the diﬀerent project. So, the idea is
to combine Cassandra Which is a real me NoSQL
database with hadoop which is a tool used for
processing of huge amount of data to get high
performance with more eﬃciency.
Sanket Thakare
So ware Developer
ebuild So wares and Solu ons
Pvt. Ltd.

ALUMNI

What do you aspire to
become?
This ques on seems really big, given that you haven't even graduated. You will see people around
yourself preparing for various MBA, MS, GATE exams and Job Interviews. And you will ﬁnd yourself
wondering whether you have made the right decision for yourself.

The easiest way out would be to sit for Campus Recruitments and get in a respectable company.
People with more determina on and enthusiasm would start preparing for MS. And the few with
that head-on a tude would say, “Let's ﬁnish it in one go” and work towards MBA and GATE.
But what's most important is to understand where you ﬁt in!

It's okay if you don't have a plan; plans have an annoying way of not working out. Take it from
someone who gave GRE and TOEFL, and s ll didn't apply for an MS, didn't have a job ll a er the 7th
SEM.

You have just spent four very important years of your life, trying to ﬁnd yourself, four years of
amazing friends, the usual drama associated with founda on years, endless vivas, last minute
prepara ons, end-of-term-tests celebra ons. College will come to an end, friends will leave the city,
and each one of us will begin something. And it's a guarantee that it'll be an exci ng and fun ride.

So the idea behind this ar cle was to share some wisdom, but I'm just 22 so what do I know?
All I can say is that your hard work will pay oﬀ, possibly in the most surprising way. Make friends, take
inspira on from your mentors, and ﬁnd your calling. And most importantly take your me!

Chanchal RK
Ex-TCETian

STUDENT
Payment Gateways
Transac ons have been a part of human history since a very long me. It all started with barter exchange and then
gradually people moved to the current system of money-based transac ons. Just like many other things, even this
idea of monetary transac ons could not escape from moderniza on and more importantly digitaliza on.
The concept of payment gateways was popularized by Elon Musk a er he founded PayPal in December 1998.So
what exactly is a payment gateway? A payment gateway is quite literally a gateway. It is a gateway between the
bank or the merchant to which the payment is made and the applica on/device/website through which the
payment is made. So how does a payment gateway exactly work? You go to an online shopping website and place
your order. On the payment page you enter certain credit card details such as the card number, date of expira on
and your CVV code. This informa on is then sent to the "payment gateway" via a secure and encrypted connec on.
Then the payment gateway or the processor forwards the request to the card issuer which it turn sends it to the
bank. The bank takes about three days to process this payment.
This mechanism reduces the load regarding payment mechanism on the merchant and also eases the life of
consumer. But yet, credit cards have o en found social acceptance issues around the world and more so in India.
The major reason for this, worldwide, has been security concerns. People feel insecure handing over their card
details to a third party and also, there have been cases of hacking due to lapse in security measures. With banks
opening their own payment gateways people are more readily using this method of transac on and also now that
there are newer 32 bit and 64 bit SSL encryp ons people feel more secure. The other problem that this technology
is facing in India speciﬁca ons is taxa on. The service tax on card payments is between 8-14% depending on the
products and on the top of that the gateway charges a service charge. To counter that, there are various
government schemes being discussed such as 0% service tax on online transac on and also star ng a government
payment gateway. Let's hope that this is more widely accepted and plays a crucial role in reducing cash
transac ons and in turn black money.

Divij Shah
FE CMPN B

STUDENT

Freedom 251:
World's Cheapest Smartphone
Insights:
What are the needs of an average smartphone user in 2016? For many of us,
it'd include games, applica ons like WhatsApp, YouTube, hike, etc. It should
have a great front and back camera to take pictures. A front camera is a
requirement if you are ac ve on Instagram. Apart from the standard calling
and messaging facili es. The list is never ending. Now what if I tell you that
there exist a Phone(smartphone) out there that oﬀers you most of these
features for a price of just Rs. 251 would you believe me?Yes, you understood
that right. Rs. 251.
Just some me a er the “Net Neutrality” debate, India was yet again the
center of a en on for Tech enthusiasts when “RingingBells”, a Noida-based
smartphone maker unveiled the “Freedom-251”. A Rs. 251 smartphone! A
pizza costs more than that. It is good to see that technology is ge ng cheaper
day by day. However, the speciﬁca ons of the device along with the price
quoted were downright shocking and unreal.
To give you a li le insight, the smartphone has a 4.0 inch display of 540×960
pixels with a 1.3Ghz processor and 1GB of RAM and 8GB of internal
storage(Expandable). It boasts a 1450mAh ba ery. The rear camera is of 3.2
megapixels and the front camera is 0.3 megapixels. The device runs of Android
5.1 lollipop. It also has a few apps which were already installed like “Women
Safety”, “Swachh Bharat”, WhatsApp, etc. All that for a price less than the Auto
Rickshaw fare from Mira Road to college and back. Sounds too good to be true,
right?
The emergence of the world's cheapest smartphone was hyped and a mad
rush to book the device causes the ﬁrm's website to crash within few hours of
opening. The company's Noida oﬃce was full of chaos as well. The

smartphone was available via the oﬃcial website
freedom251.com. However, the booking was later
closed due to the sheer number of pre orders. The
company said it has received 37 million
registra ons on Day 1 and 24.7 million on Day 2
(as of 19.49 hours). The pre ordered smartphones
are scheduled to receive their respec ve
customers in June.

We were unaware to ﬁnd a sustainable revenue
model for the company that would explain the
price tag. However, if the Ringing Bells pulls this
oﬀ, I'm pre y sure it'll give Micromax a run for its
money. This would replace others as the new
budget smartphone. The company says this
smartphone is targeted towards students and
poor people.

Controversy:
It'd be hard to make such bold claims and escape
any sort of controversy whatsoever. Marketed as
the world's cheapest smartphone, the Freedom
251 has been in news globally for several reasons.
There were allega ons and ques ons that the
company had showcased a rival company,
Adcom's handset, as its own with the logo poorly
hidden by pu ng white paint over it. Also, the
icons on the device looked similar to those of
Apple's iPhone.

A Micromax representa ve said that it takes more
than 50 crores and atleast 6 months to set up a
factory for making mobile phones. Personally
speaking, it seems that the phone is a hoax. I
believed it was a money-making strategy (Check
out the Facebook proﬁles of the Companies'
board of directors, they look far from being
formal). What one could do is that take the money
from everyone and then put it in bank as a ﬁxed
deposit for 5-6 months and just return the money
a er the me period. The interest gained would
be in crores considering the amount that they
gained through pre orders. However, due to the
sheer number of claims made by people that it
was all a hoax, the company as responded by
returning the pre order money to all the users. It is
just a big amount of confusion. There website is
poorly built, I could pre order a Freedom 251 for
just Rs.1. Not kidding. Also, the company that
made the prototype of the phone, Adcom says
that they are going to sue Ringing Bells.

Ringing Bells President Ashok Chaddha stated that
it "Wanted to show them a sample of what the
handsets will look like later. This is not the ﬁnal
piece or the piece which is going to be ﬁnalised. In
view of the shortage of me and given that these
were to serve only as prototypes to a limited list of
persons, we went ahead. We would clearly
men on that the ﬁnal Freedom 251
manufactured/assembled in India would be to
iden cal specs – i.e. no change," he added further.
According to the sources, the IT Department was
looking into the ﬁnancial structure of the Noidabased company and had obtained documents,
including those from the Registrar of Companies
(RoC), in this regard. “Yes, there was a visit from
excise department and IT Department. Since we
are planning to achieve milestones under Make in
India, Skill India and Startup India. They issued us
some guidelines for future and extended full
support and co-opera on,” Ashok Chaddha said in
a statement to PTI.
To Buy/ Not to Buy?
We have quite a good number of few of budget
smartphones like Lava, Micromax, Karbonn, etc.
However, none of these companies have a
smartphone with these features for the price tag
of Rs. 251.

Despite the controversy, the smartphone is really
promising and somewhat a dream come true for
tech enthusiasts and poor who want to stay up
with the latest trends. It will help them to stay
connected. I'm surprised that the device has
Android 5.1 Lollipop even though quite a few
smartphones in the market (that cost 100-200
mes more than the Freedom 251) ship with
android 4.4 Kitkat and below. However, I suggest
the readers to wait ll there are more insights and
reports on the genuineness of the device and of
the company.
Anay Awasthi
FE CMPN A

STUDENT

Future Scope of
Quantum Computing

The laws of classical physics are only applicable to macroscopic objects.
At microscopic level, the par cles behave a lot diﬀerently or just 'wildly',
they do not follow the laws of classical physics. The laws which govern
these microscopic par cles are known as the laws of quantum
mechanics. These laws of quantum mechanics when brought to use in
compu ng, can create quantum computers which have tremendous
poten al to take the world by storm. Quantum Compu ng is an ac ve
research ﬁeld which combines disciplines of physics, mathema cs and
computer science. It u lizes the concepts of quantum mechanics for
improving the eﬃciency of computa on. Quantum compu ng deals
with study of theore cal computa on systems i.e. by making direct
applica on of quantum mechanical phenomena. The conven onal
digital computers require data to be encoded into binary digits (bits),
each of bit is always in one of the two ﬁxed states i.e. 0 or 1. Whereas,
quantum computa on uses quantum bits, which is also known as qubits.
How Qubits are be er than classical bits?
A classical system comprising of n bits at any instant is in one of 2n states.
Quantum mechanics suggests that however, that quantum system of n
qubits has a dis nct probability of “being in” (that is, “being found in
when measured”) each of the 2n classical states at any given me. The
system is thus, known to be in a “superposi on” of all states which have a
non-zero probability. Since each qubit is in superposi on of 0 and 1, the
number of combina ons of all dis nct states of N qubits is 2N. As a result,
the amount of classical informa on contained by N qubits is equivalent
to that contained by 2N classical bits. By a phenomenon called

T h e co nve n o n a l
digital computers
require data to be
encoded into binary
digits (bits), each of bit
is always in one of the
two ﬁxed states i.e. 0
or 1.

quantum parallelism a quantum computer is able
to perform mul ple computa ons
simultaneously. Thus, the number of opera ons
required to reach the solu on is exponen ally
smaller. However, it should be noted that the
improvement is not in the speed of the individual
opera on but it is in the total number of
opera ons needed to arrive at the result.
SUPERPOSITION PRINCIPLE
Superposi on principle states that, if an object can
be in any conﬁgura on and if it could also be in
another conﬁgura on, then it can also be in a
superposi on of the two states. Let's take a look at
Schrödinger's thought experiment which explains
the concept of Quantum Superposi on: Pu ng a
living cat, a device which contains a vial of acid and
a small amount of radioac ve substance of which
even if a single atom decays during the test period,
a relay mechanism will trip a hammer, and kill the
cat. It is impossible for the observer to know
exactly whether the cat is dead or alive. But,
according to quantum law of Superposi on, the
cat is both dead and alive. It is only a er we break
open the box we learn the condi on of the
cat.Similarly, qubits are in superposi on of both
states 0 and 1 and it is only at the me of
measurement when they are found in a ﬁxedstate
0 or 1.
ENTANGLEMENT
One of the strangest predic ons of the quantum
t h e o r y i s a p h e n o m e n o n t h at i s ca l l e d
entanglement. Qubits can be linked in such a way
as to share the same des ny. Now, this seems
mysterious.This has been experimentally proven
by the famous EPR experiment, and the entangled
pairs are commonly called EPR pairs.Albert
Einstein, Boris Podolsky and Nathan Rosen
suggesteda thought experiment (which is known
as “EPR”, a er the authors' ini als) in 1935.The
argument is as follows:the laws of quantum
mechanics which allows the forma on of pairs of
“entangled” par cles, which interacted in the past
before becoming separated, and for which
measuring the proper es of one par cle makes it
possible to know the proper es of the other one

instantly, irrespec ve of how far apart they may
be. When a measurement is carried out on one of
the entangled par cles, it is as if its twin
immediately felt this and adopted a physical state
corresponding to that of its partner.
But how does a Quantum Computer work?
The working of quantum computer involves
applica on of quantum gates on the qubits. The
exact procedure varies diﬀerently in quantum
computer depending upon the designs. Quantum
gates usually involve the manipula on of one/two
(or many) qubits at an instant; a quantum
computa on is merely a sequence of these
quantum gates operated in a par cular order. For
example, manipula ng the atoms by shining laser
light on them, here 'shining laser light' is the
Quantum Gate and 'atoms' are Qubits. This
sequence is known as a quantum algorithm; it
plays the same role as a program for a
conven onal computer .A quantum algorithm is
operated by pu ng the Quantum system into a
known ini al state, subjec ng it to a sequence of
gates, and then reading that is measuring the ﬁnal
state of the system.
So what is the future scope?
1. Cryptography and Peter Shor's Algorithm : In
1994 Peter Shor found out the ﬁrst quantum
algorithm that can perform a factoriza on very
eﬃciently which is one of the most important
problems in cryptography. For example, the
security of electronic banking security, which
depends upon the factoring of large numbers.
2. Encryp on Technology: Encryp on schemes
that may take millions of years to guess and check
are now vulnerable to quantum computers that
may reach a solu on within one year. Many
governments use such encryp on schemes for
na onal security
3. Ar ﬁcial Intelligence: Increasing the speed of
opera on will also help computers to learn faster
even using the one of the simplest methods of
learning - mistake bound model for learning.
4. Molecular Simula ons-Unlike the classical
computers, quantum computers are able to
simulate physical processes which are based on

laws of quantum mechanics in real me.
Molecular simula ons would help us in
understanding the chemical and biological
interac ons
5. True Randomness: Unlike classical computers,
q u a nt u m co m p u te rs ca n ge n e rate t r u e
randomness, and thus give more reality to
programs that need true randomness in their
processing. Randomness plays an important role
in applica ons which heavily rely on sta s cal
approaches, randomized algorithms for problems
solving, and for stock market predic ons, etc.
Quantum Compu ng could provide a radical
change in way computa on is performed andis
growing rapidly as many of today's leading
ins tutes are researching in this ﬁeld. This pace is
expected to increase as more research is turned
into prac cal applica ons. No one can predict
when we will build the ﬁrst quantum computer; it
could be this year, perhaps in the next 10 years or
centuries from now. This mind-boggling level of
computa onal power has enormous number of
commercial, industrial and scien ﬁc applica ons.
Quantum computers will revolu onize many
diﬀerent aspects of our lives from medicine to
transporta on and successfully take humans to
the next level of computer age.
Sagar Pathare
FE CMPN B
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Brain Gate Technology
Brain gate technology has been allowing a quadriplegic (arms and legs paralyzed)
man to live life using computer control system .
Brain Gate was originally developed by researchers in the Department of
Neuroscience at Brown University in conjunc on with bio-tech Company named
Cyber kine cs. It is based on technology to sense, analyze, transmit and apply the
language of neurons.
Here technology generates brain signals even though they can't be sent to
paralyzed limbs, These signals are then interpreted and are sent to external
devices for implementa on of ac on thought by paralyzed man.
This provide the user an alterna ve brain gate pathway to control a computer
through thoughts.
The Brain Gate contains ny spikes that will extend down about one millimeter
into the brain a er being implanted beneath the skull. A small group of neurons
monitor the ac vity.
It makes possible for the user to move paralyzed limbs with help of signals sent to
implanted sensors which is then the output as electronic impulses to external
devices connected to brain gate pathway for appropriate ac on to be performed.
Ma hew Nagle, a 25 year old man from Massachuse s with severe spinal cord
injury,has been paralyzed from the neck down since 2001. He has checked emails, switched TV channels and also turned on lights right a er taking in clinical
trial of this system. He even moved a robo c hand from his wheelchair.
Technology has brought us too far, hasn't it?
Shaheen Sayyed
SE CMPN B
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The Future of
Smart-phone Industry
The smartphone industry has come along way since the days of
Symbian OS .1-2 GB of RAM are now more common than crows in India.
With the hardware being improved in every years ﬂagship, is there
room for real innova on anymore?
I mean sure, you could just have an improved camera, be er display,
larger ba ery, newer OS but isn't everyone craving for something new.
Well today I am here to talk about what you can actually expect to see in
smartphones in the next 5 years. Truth be told, we have already seen
evidence of what is going to be the "next big thing" for smartphones.
Modular smartphones
Customisability in terms of so ware has been available for a while now,
at least for android users. Android users can alter small things in their UI
like say home launchers or apps adding func onality like gestures etc
but with proper knowledge of what to do, there is nothing an Android
user can't achieve. From Xposed Framework (Root access required) to
custom kernels (grants more control over the OS- Bootloader needs to
be unlocked) to Custom ROMs to changing the whole OS (ﬂashing
Ubuntu) there is really a lot that can be achieved but in terms of
hardware, customizability has always been limited up un l now.
Enter Project Ara.
Project Ara was originally a motorola undertaking which Google took
over when it bought Motorola. Project ara allows for hardware
"modules". This gives the user to select the size of the screen, camera,
ram, processor, ba ery and other such modules. Project Ara is s ll work
in progress and will come with a customised version of the latest ﬂavour
of android.

This can be considered similar to modern day
desktops where we are free to change whatever
hardware we want, or choose what hardware we
want to build the CPU with.
The major diﬀerence being these modules are hot
swappable, meaning one can replace a module
without having to reboot the device.
But what even project ara lacks is the
customisablilty in terms of OS. Sure you may be
able to ﬂash custom ROMs based on android but
what if someone wants to run iOS ( honestly i
don't see why they would want to run iOS) or
Windows Phone OS on their device.
Manufacturers have tried to sell devices that dual
boot android and windows, showing us that
hardware compa bility isn't an issue anymore but
Google and Microso have collec vely shut such
projects down. Does this mean there is no hope?
No it doesn't.
This brings us to Microso 's today's
announcement. Apart from announcing when
Windows 10 can be expect( this summer) they
have also announced something that took most of
us by surprise.
Windows 10 is being tested on the mi4, yes this is
the Xiaomi mi4 that has gained huge popularity
due to its powerful hardware and midrange price
tag. It is said to be just like installing a custom ROM
that gives the user a "close to windows"
experience. Microso probably hopes that users
make the switch to Windows a er experiencing it.
They also hope to bring windows 10 to other such
android devices.
Personally I hope Microso brings Windows 10 to
the OnePlus One, well not just because I own one
and it is my current favourite phone, but I'd also
like to see how the camera and ba ery life is
handled. The ba ery life on Windows devices at
least Nokia ones , I have found to be excep onal
and also Nokia made some real magic with their
camera app on windows Phone 8 , giving the
power of manual control to even entry level
devices. These two features of Windows Phone
OS have always dazzled me, just not enough to

make the switch, but I'd sure like to give them a
try.
I hope OSes become more portable. I'd like to
have a choice, as to which OS I want to install on
my phone . Or maybe even switch between OSes
just to see the pros and cons. While this ability is
already available for PCs , the smartphone
industry has yet to get there.
I believe the future of smartphones is in more
Open hardware and so ware and not bendable
displays or race of power. Smartphones are as
powerful as they should get right now. As of the
me of wri ng this ar cle, my PC has an intel C2D
with 2 GB of RAM and my phone has a quad core
snapdragon with 3 GB of RAM so I don't see the
need for more RAM or processing power on
smartphones.
Other OEMs
Apart from Xiaomi, another manufacturer, Oppo
is really popular among the Indian masses. The
Oppo smartphones are slightly more costly when
compared to other smartphone manufacturers
but they come with some amazing tech in terms of
so ware. The camera allows for installa on of
plugins, one of which enables a 13MP camera to
capture a 50MP image. Belive me, I'm as surprised
as you are , but having tried it ﬁrst hand, I can
assure you about it legi macy and eﬀec veness.
Some plugins allow for manual camera controls
like ISO, shu er speed, focus etc. This can be very
useful for someone used to the manual camera on
WP8 and wants to run Android OS.
IUNI earned itself some serious fame when it
announced the specs of its latest model, the U3.
The U3 comes with a 5.5inch Quad HD display,
Sanpdragon 801 SoC, 13MP back camera, a
mammoth 3GB of RAM but that's not even the
best part, it comes with a 4MP ultra pixel camera
in the front for all you selﬁe kings and queens out
there. Yes, this is the same one HTC used one their
ONE(m7) as a back camera and all this a price tag
of only $325!!
But of course the most famous of them all is the
child of Cyanogenmod and Oppo, a rela vely new
Chinese manufacturer OnePlus, that has made
every geek in the world go gaga about their ﬁrst
phone, the One. But this company deserves a

special post all for itself, so I look forward to
pos ng my take on one of my personal favourite
OEMs some me soon.
Un l then, keep an eye out for these Chinese
OEMs and let them dazzle you with their specc'd
out phones at mid range prices.
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GRAVITATIONAL WAVES

What is all the ado about gravita onal waves? What are they?
“Gravita onal waves are ripples in the fabric of space- me caused by
some of the most violent and energe c processes in the universe, that
contract and expand the space- me around them always.” Sounds
complicated? Let's try to simplify this a li le.
Here, 'ripples in the fabric of space- me' is analogous to ripples formed
in a pond when a stone is thrown inside it. Let's take an example. Imagine
that the space is a giant sheet of rubber, things having mass cause that
rubber sheet (space) to bend like a heavy ball on a trampoline.
You may ask, “Are gravita onal waves and gravity waves the same
thing?”
The simple answer to this is a big No. Gravity waves are created by
interac ons between atmosphere and gravity. Disturbances in the air
like severe thunderstorms can also give rise to gravity waves. It actually
turns out to be a usual phenomenon unlike gravita onal waves.
When and how were the phenomenal gravita onal waves ﬁrst
detected?
These waves were detected by scien sts on September 14, 2015 using
the advanced Laser Interferometer Gravita onal-Wave Observatory
(LIGO) when one of these waves passed through Earth. The world could
know about these waves through a research paper published by the
scien sts on February 11, 2016.
It was an astounding technological and scien ﬁc feat, decades in the
making. Gravita onal waves were ﬁrst predicted by Albert Einstein 100
years ago. It's taken that long for our technology to catch up to his
brilliance and conﬁrm the theory. The irony is even he didn't think we
could make a device that could be so sensi ve and precise.

Now that we know what these waves are, we will
move forward on how they are created. The
accelera on of mass will generate gravita onal
ﬁelds which are me-dependent and are capable
of transpor ng energy (as gravita onal radia on)
from their source at the speed of light.
When two black holes (whose masses are many
mes that of the sun!) move towards each other
in an orbit, nearly at the speed of light to merge
into a bigger black hole, distor ons are formed
that leads to gravita onal waves. The fact is that
they are not just created when black holes move,
but it can be any two cosmos in space, but here is
the catch, these waves are so sensi ve that it is
possible to detect them only when massive
cosmos like two black holes, two neutron stars or
a black hole and a neutron star collide.
According to scien sts, more energy is emi ed by
two merging black holes in the last few minutes
before they collide than a single star emits over
billions of years!
Has any of you wondered what would happen if a
gravita onal waves would hit humans?
A gravita onal wave did hit us on September 14,
2015, i.e, the day when it was detected.
When this happened, we compressed a li le in a
par cular direc on and stretched a li le in
perpendicular direc on. We didn't feel it as its
eﬀect was less than the size of the nucleus. Fancy
how distorted and inhuman we would have
looked if the eﬀect was signiﬁcant! It would be so
hilarious indeed.
India's Ini a ve Our beloved country, India has
also taken an ini a ve called IndIGO (Indian
Ini a ve in Gravita onal wave Observa ons).
IndiGO is the Indian partner planning the LIGOIndia project. Its main purpose is to enhance the
gravita onal wave detector across the globe. This
proposal has been granted 'in-principal' approval
by our government. We Indians have also
contributed a lot in the ﬁrst detec on of
gravita onal waves.
Wondering what is the signiﬁcance of these
waves? You must be thinking, “Okay, so we have

discovered something new, but how is it going to
help us in any way?” Up un l now, we've been
able to observe the universe with light and with
certain kinds of cosmic par cles. But this is
fundamentally diﬀerent. We're looking at spaceme itself. Un l we had detected gravita onal
waves, we had no idea if two black holes could
merge. This discovery not only conﬁrmed
Einstein's predic on but also revealed a brand
new behavior in the cosmos that we never knew
existed before. We can also predict events that
cause major changes in star systems and galaxies.
The discovery could even allow scien sts
to build a me machine to look into the earliest
and darkest parts of the universe! A er all, it
seems like just yesterday when wireless
communica on was something restricted to the
minds of people. Our space is so massive,
enigma c and intriguing. Demys fying space is a
work in progress. Expect the unexpected and
embrace the unpredictabili es. Who knows what
we might discover next!
ISHITA GUPTA
(FE CMPN A)
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Li-Fi
From underwater communica on to op cal ﬁbre, from loca on based
services to defence and security, we have been using visible light to
communicate for a long me. But imagine data ﬂowing out of light, is it
possible? Yes. The answer is another avatar of Wi-Fi known as Li-Fi.
The term Li-Fi was tossed up by German Physicist Harald Haas who
claims to be the inventor of this technology. Li-Fi i.e. Light Fidelity uses
LEDs for providing the internet service, so as light is concentrated in an
area it will provide high speed internet as compared to Wi-Fi. Although
being thought in the last decade, the proofs of concept to test its
commercial u liza on were undertaken in 2015. Li-Fi is expected to go
big by overcoming the potholes in Wi-Fi technology.
WORKING:
Li-Fi uses visible light of frequency ranging between 400 and 800 THz.
The data can be encoded in the light by making varia ons in the ﬂickering
rate of the LEDs to generate series of 1s and 0s as required. These
altera ons in the amplitude of light are so rapid that the human eye is
unable to detect them. A controller is also connected at the backside of
these LEDs to code data to these LEDs. The lamp driver is fed all the data
on the internet, when the LED is turned ON; the microchip converts the
electronic (digital) data in form of photonic (light) data. Now this was the
working of the transmi er side, moving on to the receiver. The receiver
basically consists of a photo detector. When the LED is ON; the photo
detector registers a binary one and a binary zero if the LED is oﬀ. It
receives the signal and converts it back into original data. When these
rapid pulses of light are used to transmit informa on wirelessly, the
methodology is technically referred as Visible Light Communica on
ADVANTAGES:
The radio waves spectrum is limited so the increasing transfer of data
endangers its availability, but the spectrum of visible light is about
10,000 me s more as compared to radio waves.

Security is another issue in which LiFi beats Wi-Fi.
As radio waves can surpass walls they are
subjected to hacking and illegal usage on the
contrary as light is conﬁned to a par cular area it
secures our work.
LiFi is approximately 100 mes faster than Wi-Fi.
Where Wi-Fi speed revolves around some mbps,
LiFi has reached the maximum speed of 1 GB per
second.
Availability of LiFi can be far more than a Wi-Fi as
there billions of light sources on earth but some of
them would get replaced by LEDs.
DISADVANTAGES:
Although ensuring security, the incapability of LiFi
to penetrate the walls leads to mobility issue.
So due to less area coverage w.r.t households, the
cost could be a ma er of concern.
MYTHS:
The lights ﬂicker: Yes, the lights ﬂicker, but faster
than the human eye.
The lights cannot be dimmed:
The lights can be dimmed to quite a great extent
but it won't lead to any compromise in high data
rates.
There will be interference from sunlight:
The receiver ﬁlters all the natural or ar ﬁcial lights
to get hold of the LED's brightness.
Lights need to be on so it is ineﬃcient:
Considering the industrial and commercial sites,
the lights are on when the area is occupied.
Assuming that the lights are ON, VLC transmission
power comes free, as it is already being used, this
makes this technology highly eﬃcient. In
domes c environment the lights can be dimmed
for minimal power usage.
Li-Fi can be of great use in traﬃc
management system, nuclear plants where use of
Wi-Fi is averted, underwater-> another area
where Wi-Fi is a complete failure and also in
aircra s. Although it is not expected that LiFi
completely replaces WiFi but of them can be used
for carving a greener future.
Pulkit Kedia
SE CMPN A
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SIXTH SENSE
TECHNOLOGY
PRANAV MISTRY- THE INVENTOR OF SIXTH SENSE TECHNOLOGY Hi friends,
Have you heard of The Sixth Sense Technology? Does it sound interes ng to
you? Well, we all must have grown up, interac ng with many Physical objects
around us, including bat, ball, dice, etc. But today's children have engrossed
themselves completely into the electronic devices i.e. the Technical world.
Games are played by them on the computers and mobiles instead of playing
outdoor games. They are not even living with the physical objects. Don't you
think that they are ruining their lives? WE are the human beings, NOT the
machines. Someone can argue that, the Digital world's existence is equally
important in today's lifestyle. Yes, that is absolutely right.
So, what should we do now? Is there a way that can actually connect these two
worlds seamlessly? Yes, there is a technology that has been evolved, which is
the Sixth Sense Technology. Pranav Mistry is a computer scien st as also an
inventor. At present, he is the Global Vice President of Research at 'Samsung'
and the Head of 'Think Tank Team'.
He is best known for his work on The Sixth Sense Technology, Samsung Galaxy
Gear and Project Beyond. He is the Inventor of SIXTH SENSE TECHNOLOGY that
comprises of a wearable device that enables new interac ons between the
REAL world and the world of DATA. He started his explora on and made a
device in the year 2000, with the help of four rollers which were being used in
the computer mouse in earlier days.
Using some string and pulleys, a GESTURE-INTERFACE DEVICE that could
actually act as a MOTION-SENSING DEVICE was made by him. So, whatever
movements he was doing in physical world were actually replicated inside the

For instance, to convey a
message to someone, he
made the use of STICKY
NOTES, using which the
message which was
handwri en on the s cky note
could be sent via SMS. Also, a
google map was made by him
in which an individual can
actually do searching just by
keeping the related objects on
its surface. There is no need of
typing the words on a
keyboard e.g.

digital world, just by using the small device. He has
also made certain devices in another explora on,
which can actually interact with our physical
world.
Ÿ If a coﬀee cup is placed on the Google map, it
will show where you can ﬁnd more coﬀee, or
where you can trash the cup. Later on, he
thought that, WE, humans, are not actually
interested in compu ng. What we are
interested in is INFORMATION. We are eager to
know about the things. We want to know the
dynamic things going around. Hence today, we
need to learn a new language for interac ng
with the digital world, which will accomplish
our desires.
Ÿ So, he thought about taking the digital world

and pain ng the physical world with that
digital informa on. He thought of pu ng a bigsize projector on his head, he tried it; but it was
prac cally impossible to carry it everywhere.
So, he ﬁxed a li le projector in a bike helmet by
pu ng a cut in it. Now, he could augment the
world around him with the digital informa on.
Ÿ He also put a camera over there that acts as a

digital eye. He could easily carry the digital
world with him wherever he went, using this
par cular technology. In the other words, for
example, he could do pain ng on a nearby wall,
with the help of color markers. There wasn't a
need for him to take out his camera to take a
photo now… He just had to do the gesture of
hands, of clicking the photo and the photo was
clicked.
Ÿ He also thought of ge

ng rid of digital devices
by making use of The Sixth Sense Technology.
Instead of using a wall as a surface, he started
using his palm for simple opera ons. He could
easily dial a phone number just using his
palm…!!! Here, the camera was not only
understanding the hand movements, but was
also able to understand what objects he was
holding in his hand. / He used the same
technology to improve the lifestyle of human
beings.

Ÿ He could play car-racing games on the same

sheet of paper on which he could also do oﬃce
work with the great ease. / He thinks that, The
Sixth Sense Technology, if is acquired all over
the world, will not only help us to get rid of the
digital devices, the gap between these two
worlds, but also will prove helpful, in some way,
TO STAY HUMAN and to stay connected to our
physical world.
Ÿ It will certainly help us, the human beings, not

to end up being the machines, being
completely into the world which has been
digitalised and forget their existence in physical
world.
Mr.Tanvi Sanzgiri
SE CMPN B
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Make In INDIA
MAKE IN INDIA is an ini a ve of the Government of India to encourage mul -na onal,
as well as domes c, companies to manufacture their products in India. It was launched
by Prime Minister Shri. Narendra Modi on the 25th of September, 2014 at the Vigyan
Bhavan. On 29th December, 2014, a workshop was organized by the Department of
Industrial Policy and Promo on which was a ended by PM Modi, his cabinet ministers
and chief secretaries of states as well as various industry leaders with a view to prepare
Ac on Plans for the Make in India project. To create awareness and promote the
ini a ve Make in India Week was held from 13th -18th February, 2016 at Mumbai.
The major objec ve behind the ini a ve is to focus on job crea on and skill
enhancement in 25 sectors of the economy. It also aims at high quality standards and
minimizing the impact on the environment and hopes to a ract capital and
technological investment in India
.Make in India focuses on the following 25 sectors of the economy:
Ÿ
Automobiles
Ÿ
Automobile Components
Ÿ
Avia on
Ÿ
Biotechnology
Ÿ
Chemicals
Ÿ
Construc on
Ÿ
Defence manufacturing
Ÿ
Electrical Machinery
Ÿ
Electronic systems
Ÿ
Food Processing
Ÿ
Informa on Technology and Business process management
Ÿ
Leather
Ÿ
Media and Entertainment
Ÿ
Mining

Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

Oil and Gas
Pharmaceu cals
Ports and Shipping
Railways
Renewable Energy
Roads and Highways
space

THE INDIAN AUTOMOBILE INDUSTRY is expected
to be the third largest automo ve market by
volume in the world by the end of 2016. Tractor
sales in the country are expected to grow at CAGR
of 8-9% in the next ﬁve years, upping India's
market poten al for interna onal brands. Twowheeler produc on has grown from 8.5 Million
units annually to 15.9 Million units in the last
seven years. Substan al opportuni es exist in
rural markets. India's car market has the poten al
to grow to six Million-plus units annually by 2020.
The investment opportuni es are:
Ÿ Passenger vehicles: passenger cars, u lity

vehicles, mul -purpose vehicles.
Ÿ Two - w h e e l e rs : m o p e d s , s co o te rs ,

motorcycles.
Ÿ Three-wheelers: passenger carriers, goods

carriers.
Ÿ Commercial vehicles: light commercial
vehicles, medium and heavy commercial
vehicles.
The foreign investors are:
Suzuki(Japan)
Nissan (Japan)
Piaggio (Italy)
Volkswagen (Germany)
Renault (France)
Hyundai (South Korea)
General Motors (USA)
BMW (Germany)
Ford (USA)
Toyota (Japan)

Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

THE INDIAN AVIATION INDUSTRY is the ninth
largest civil avia on market with 163 Million
passengers in 2013, 60 Million interna onal
passengers by 2017, 85 interna onal airlines
connec ng over 40 countries, third largest
avia on market by 2020 and 800 aircra s by 2020.
In addi on to the current ﬂeet, 300 businessjets,
300 small aircra s and 250 helicopters are
expected to be func oning in the next ﬁve years.
Growth in avia on is accentua ng demand for

MRO facili es. Greenﬁeld airports under PPP at
Navi Mumbai and Mopa (Goa). The development
of new airports – the AAI aims to bring around 250
airports under opera on across the country by
2020. The North-east region – the AAI plans to
develop Guwaha as an inter-regional hub and
Agartala, Imphal and Dibrugarh as intra-regional
hubs. The AAI has es mated USD 1.3 Billion on
non-metro projects between 2013 and 2017,
focusing on the moderniza on and up-grada on
of airports. Indian airports are emula ng the SEZ
Aerotropolis model to enhance revenues, focus
on revenues from retail, adver sing and vehicle
parking, security equipment and services.
The foreign investors are:
Airbus (France)
Boeing Interna onal Corpora on (USA)
AirAsia (Malaysia)
Rolls Royce (UK)
Frankfurt Airport Services Worldwide
(Germany)
Ÿ Honeywell Aerospace (USA)
Ÿ Malaysia Airports Holdings Berhad (Malaysia)
Ÿ GE Avia on (USA)
Ÿ Airports Company South Africa Global (South
Africa)
Ÿ Alcoa Fastening Systems Aerospace (USA)
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

THE INDIAN RAILWAY INDUSTRY is fourth largest
rail freight carrier in the world. Indian Railways
envisages an investment of INR 8.5 lakh crores in
the next ﬁve years. 1.3 Million Strong workforce.
The reasons to invest are : 100% Foreign Direct
Investment (FDI) in the railway infrastructure
segment has been allowed recently which has
opened up opportuni es for par cipa on in
infrastructure projects such as high-speed
railways, railway lines to and from coal mines and
ports, projects rela ng to electriﬁca on, highspeed tracks and suburban corridors.
Ÿ The investment opportuni es are:
Ÿ Manufacture of components
Ÿ Infrastructure projects:
Ÿ High speed train projects.
Ÿ Railway lines to and from coal mines and ports.
Ÿ Projects rela ng to electriﬁca on, high-speed
tracks and suburban corridors.
Ÿ Dedicated freight corridors.
Ÿ The re-development of railway sta ons.
Ÿ Power genera on and energy-saving projects.
Ÿ Freight terminals opera ons.
Ÿ Se ng up of wagon, coaches and locomo ve
units.
Ÿ

Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

Gauge conversion.
Network expansion.
The foreign investors are:
EMD (USA)
Bombardier Transporta on (Canada)
GE (USA)
Siemens (Germany)
Alstom (France)

THE INDIAN OIL & GAS SECTOR has 96 Trillion
Cubic Feet of es mated shale gas reserves, 47
Trillion Cubic Feet of proven natural gas reserves,
740 MMT of proven oil reserves, fourth largest
consumer of crude oil and petroleum products in
the world and second largest reﬁner in Asia.
The foreign investors are:
Ÿ Bri sh Petroleum (UK)
Ÿ Cairn Energy (India)
Ÿ Shell (UK)
Ÿ BG Group (Scotland)
Ÿ Niko Resources (Canada)
THE INDIAN PHARMACEUTICAL INDUSTRY
promises to be the third largest pharmaceu cals
market by 2020 in terms of incremental growth
and 20% of global exports in generics, making it
the largest provider of generic medicines
globally.
The investors are:
Ÿ Teva Pharmaceu cals (Israel)
Ÿ Nipro Corpora on (Japan)
Ÿ Procter & Gamble (USA)
Ÿ Pﬁzer (USA)
Ÿ Glaxo Smith Kline (UK)
Ÿ Johnson & Johnson (USA)
Ÿ Otsuka Pharmaceu cal (Japan)
Ÿ AstraZeneca (Sweden-UK)
T HE TO UR I SM AND HO SPITAL IT Y s ecto r
accounted 6.88% of India's GDP during 2012-13.
During 2014, 1281.95 million Domes c Tourist
Visits and 7.7 Million Foreign Tourist Arrivals
(FTAs) helped India earn USD 20.236 Billion in
Foreign Exchange Earnings (FEEs). India has 32
World Heritage Sites, 21 Central ins tutes of hotel
management, 25 bio-geographical zones. The
tourism industry generates 78 jobs with every
USD 1 Million invested.
The investors are:
Ÿ Accor (France)
Ÿ The Four Seasons Group (Canada)
Ÿ Starwood Hotels (USA)

Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

Thomas Cook (UK)
Marrio Hotels (USA)
Expedia (USA)
Premier Travel Inn (UK)
Cox & Kings (UK)
Mandarin Oriental (Hong Kong)
Jumeirah (UAE)

Like the above men oned, there are many other
industries and sectors for the development of
which, discussions and mee ngs were conducted
with various foreign investors by the Indian
Ministry.
A bullet train project has also been introduced by
PM Modi connec ng Mumbai and Ahmedabad.
But the project involves lot of cost analysis and lot
of investment a er that. The government cannot
bear the total investment. In this case
priva za on is required. So many private ﬁrms
approached Make in India for the consignment as
they would have lot of proﬁts if the project is
successful. Obviously it will be successful because
the working class and today's genera on needs
comfort and luxury as their main priority. Also if
this project starts it would give lot of employment
opportuni es to all classes of society
. So, Make in India a racted wide range of
companies and industries from various sectors
across the globe that it was very successful for the
Indian government. Now, the Indian economy
would increase slowly we would very soon be
called developed na on.
From last many years the amount of
manufacturing industries in India have decreased
dras cally as service industries have ﬂourished
due to globaliza on. This has aﬀected a few
sectors like mechanical, electrical and civil but the
main reason behind this is it is the core sector and
needs lot of manpower and labour which
nowadays no one wishes to do.
So it has become necessity that to grow these
industries again we need to introduce innova ons
in these sectors. No doubt man power will
decrease due to technology advancement but
some work would s ll be there. So there would be
growth in employment. Also if more industries
come to India and do business then our socioeconomic status would deﬁnitely increase. So in a

nutshell for the development and prosperous
growth of the country this Make in India concept
is introduced by PM Narendra Modi and by this
plan of innova on it would not only beneﬁt the
country but also arise a feeling of pride to all the
ci zens of India.
Slowly and steadily we will get to know the
outcomes of Make in India. So let's hope that our
industry shall grow and progress in the coming
years.
For more details about Make in India please visit
h p://www.makeinindia.com/.
Mr. Sagnik Chakraborty
TE CMPN A

STUDENT
The SKA Project
Space explora on has been one of the greatest challenges in the astrophysics and
astronomy communi es, ever since man has a empted to understand the celes al
spheres; the Indians divided the sky by founding the Nakshatras, a set of 27 discrete
constella ons, the Babylonians divided the eclip c into 12 Zodiac signs. But these
doctrines from the an quity are deﬁcient in teaching us about how the universe
actually works.
Hans Lippershey, a Dutch op cian from the renaissance age, is credited for the
inven on of that instrument without which modern day space explora on would s ll
be a dream and our understanding of the universe would be much diﬀerent from what
it is today, the Telescope. More than 400 extrasolar planets having the poten al of
inhabi ng alien life have been discovered by many observatories over the globe, the
Hubble telescope has helped in construc ng the largest 3-D map to show the
distribu on of dark ma er in space. Today, humanity is in the phase of making a great
leap in the ﬁeld of space explora on with the Square Kilometre Array (SKA) Project, a
radio telescope that shall have the collec ng area of One Square kilometre, which is a
lot bigger than what current day astronomers use. A device so powerful that could
detect an Airport RADAR located on a planet 10 Light Years away. The primary reason
for the development of this project is to answer many of fundamental ques ons of the
universe. Given below are some noteworthy abili es of the would be project:
Ÿ The SKA shall be so powerful that it can detect an airport RADAR located on a planet
10 light years away from earth
Ÿ The SKA central computer shall have the compu ng power of about a hundred
million computers
Ÿ The dishes that shall be used in the SKA shall produce 10 mes the global internet
traﬃc

Ÿ An I-pod shall require 1 million years to

playback the massive amounts of data
collected By the SKA in just 1 day
Ÿ The ﬁbre-op c cables used in the SKA are
capable wrapping the earth around its equator
twice
Ÿ The aperture array is going to produce 100
mes that of the global internet traﬃc
It can be inferred from the above facts that the
project places a huge demand to engineers in
spheres of data analysis and processing. This
increase of demand for distributed data storage
across organiza onal boundaries and
ameliora on of the throughput of data
genera on, by the physical sciences is irrevocable
and irreducible. The SKA shall produce about 100
Tb of data every second. Which is why one
shouldn't wonder why the SKA project has a
project meline so long as that of 30 years.
The idea of making the SKA project was conceived
in the year 1991 and by 2006 a er exhaus ve
study of diﬀerent loca ons across the globe, a list
of suitable sites for the project was ﬁnalised.
Australia and South Africa were the countries
ﬁnalised for the establishment of the SKA project
bases. The core sta on of the Australia base shall
be at the Murchinson radio-Astronomy
Obeservatory at Mileura in western Australia with
several sta ons built in New Zealand and the core
sta on of the South Africa base shall be at the
30°43ʹ16.068ʺS21°24ʹ40.06ʺE at an eleva on of
about 1000 metres in the Karoo area of the arid
Northern Cape Province, with distant sta ons in
Botswana, Ghana, Kenya, Madagascar, Mauri us,
Mozambique, Namibia and Zambia.
The construc on the core site in Australia is
expected to commence in 2018 a er 2-year long
tes ng of the prototypes that will be developed
this year. Some of the key-projects that shall
address a wide spectrum of ques on in the ﬁelds
of dark ma er, cosmology, cosmic magne sm,
epoch of re-ioniza on and search for extraterrestrial life shall be implemented

by many of the world's most talented scien sts
with a support staﬀ of highly skilled engineers and
technicians.
Despite the highly impressive explora on
prospects put forth by the SKA project, in giving a
solu on to many of the many of the universes
mysteries, the scien ﬁc community s ll ponders
in doubt whether this is all we would need to ﬁnd
answers, a radio satellite with a collec ng area of
a square of a kilometre! Who has known and seen
or shall know and see, the truths of this cosmos
and existence, for in the Indian mythology, Varuna
has but a thousand eyes, Indra has a hundred, you
and me only two.
Mr. Bhalchandra Naik
TE CMPN A

STUDENT
Teemporal Paradoxes
We live in a world of inﬁnite possibili es. And these inﬁnite possibili es create various
probabili es, which, in turn have quite a few paradoxes. One such possibility of the
current scien ﬁc world, which have been explored a lot in Sci-ﬁ as well as fantasy ﬁlms,
and which holds a special place in all our hearts, is “Time Travel”.
Now, there is nothing in Einstein's theory of general rela vity that rules out the
possibility of me travel, but the very no on violates the most fundamental law of
physics, that is the one of causality.
Below given are a few of paradoxes that might result due to me travel:
Grandfather Paradox:
Warning! This paradox consists of deaths. Not for the faint hearted. Jokes apart,
consider a situa on where you create a me machine, and go back in me to your
grandparents' era before your parents were conceived. Now, you go and kill your
grandfather (you murderer!). Now, if your grandfather never conceived any children,
me will wipe out your existence (saved from murder), and if you never existed, who
killed your grandfather in the ﬁrst place? And if he's not dead, you'll be conceived as his
grandchild and go on to kill him thereby crea ng an inﬁnite loop of paradox.
Bootstrap Paradox:
This paradox results in a person, an object, or a piece of informa on to have no
discernible source of origin, and it exists without even being created. It is also known as
'Ontological Paradox'. Consider that you're a huge fan of Mozart and know all of his
symphonies and crea ons. You create a me machine for the sole purpose of mee ng
your role model (Mozart obviously). But when you go back in to his me era, you come

to know that there is nobody named Mozart who
exists here (major fanboy heartbreak). Now what
you do is, you create all the symphonies and other
works of Mozart by his name, and make him
famous. Thus, there is not par cular origin of the
works of Mozart as you were the one who created
it a er being inspired from it. Takes the proverb
“Be our own role model” to a whole new level,
doesn't it?
Predes na on Paradox:
This paradox occurs when you yourself create the
events that you went back in me to prevent,
thereby ge ng trapped in an 'inﬁnite causality
loop' in which Event 1 in past inﬂuences Event 2 in
future thereby crea ng the Event 1 in the ﬁrst
place. In simpler terms, an a empt to stop
something from happening in the past results in
its occurrence in the ﬁrst place. Imagine you kill
someone in an accident while driving your car. You
can't have the guilt of murder on your conscience
and create a me machine and go back in me to
save that person, which in turns results him to get
in front of your car and get hit and die. (Congrats!
You killed the same person twice). This paradox
was further explored in the movie
“Predes na on”.
Let's Kill Hitler Paradox:
This is a paradox in which you yourself erase the
reason for you to go back in me, thus breaking
the fundamental law of nature of 'cause and
eﬀect'. Now people assume that me is a strict
progression of cause to eﬀect. But actually from a
non-linear, non-subjec ve viewpoint it's more like
a big ball of wibbly-wobbly mey-wimey… stuﬀ
(That is, if you have a me machine that's bigger
on the inside). You know Hitler, right? Who
doesn't? The big bad guy who was the reason for
the 2nd World War, and all those torture in
concentra on camps. So you go on and decide to
kill him with the inten on of saving the mankind
from the disaster that was the world war. Now,
you go on and kill him. But, if he doesn't exist,
you'd never learn about him in your boring history
textbooks and create a me machine to kill him in

the ﬁrst place, thereby allowing his existence,
and, as you might've already guessed, crea ng an
'inﬁnite causality loop'. So, are you a murderer, or
are you not?
Now even if you overcome all these paradoxes
and create a me machine and travel in me
without imploding and destroying the whole
universe as we know it, there is something known
as bacterial evolu on, which is that, that the
bacteria around you and clinging to you evolves
con nuously thereby con nuously evolving you
immunity system to protect you from it. So, if you
travel back in me, you'd kill humanity by the
bacterial friends you take along with you due to
their under-evolved immunity system, and if you
travel forward in me, you'd die by the bacterial
enemies of the future due to your under-evolved
immunity system.
Rohan Gandhi
TE CMPN A

STUDENT
Theory Of Universe
Is our universe inside a BLACK HOLE? What if a new universe emanates from each
and every black hole? What if scien sts travel within a black hole? What if they
meet their twin? Or encounter a new milky way? And what if the people we call
aliens, are in fact those who travelled through a black hole millions of years ago
and were successful in discovering our planet earth? Well yes, maybe all of this is
true and probably the best explana on to most of our so called unanswerable
ques ons. One answer to everything.
A black hole is a place in space where gravity drags to a very large extent. Even
light fails to get out. Gravity is this ardent because ma er has been compressed
into a very ny space. People can't see black holes. Many enormous stars
collapse into black holes. Every black hole would reproduce a new, baby universe
inside.
That being true, ﬁrst ma er in our universe came from the unknown. So our own
universe could be inside a black hole which exists in another universe. Just like we
cannot see what is going on inside black holes in the cosmos, any observers in the
parent universe could not see what is going on in ours. Who knows if me travel is
possible or not?
What exactly is in space? Dark energy, Vacuum energy or Dark ma er– it is
an unrevealed background energy that exists in space throughout the en re
Universe. One contribu on to the vacuum energy may be from par cles which
are thought to be par cle pairs that ﬂu er into existence and then annihilate in a
mespan too short to observe.They are expected to do this everywhere,
throughout the Universe. About 23% of the Universe is made up of puzzling dark
ma er, invisible material only detected through its gravita onal inﬂuence on its
surroundings. The Universe lumps of dark ma er are thought to have cap vated
gas, which then coalesce stars that eventually congregate the galaxies we see

today. In their eﬀorts to comprehend galaxy
forma on and evolu on, astronomers have spent
a good deal of me a emp ng to replicate the
build- up of dark ma er in these objects. So this is
probably what might be happening within a black
hole.
Pyramids of Egypt, Easter Island, George
Guildstone, Nazca Lines etc., all this places and
ancient structures are s ll a ma er of doubt. Who
built them? And how?
For eg, Nazca lines –Nazca Lines were created by
the Nazca culture between 500 BCE and 500 CE.
includes hundreds of ﬁgures range in complexity
from basic lines to stylized hummingbirds,
spiders, monkeys, ﬁsh, sharks, orcas, and lizards.
These ﬁgures are too huge. They can be seen only
with the aid of ﬂight. The largest are over 200 m
(660 ) across.
But why were they created at the ﬁrst place? And
who created them? And how were they created
when it is nearly impossible to do so without any
guidance from someone watching it from above,
even when back then these people had no
technology to ﬂy or see fromabove . Is it possible
that people unlike us or may be like us (aliens) that
exist in space in another galaxy, might have found
a way to travel through this black hole and reach
us? Probably yes, they might have built these
ancient sculptures. All the ancient mysterious
monuments.
No one can deny the very possibility that
life exists outside our planet. Our universe is so
huge and so unfathomable. Many of its
func oning is s ll unknown and undiscovered.
None of us know about what exactly is happening
in our solar system. Yet we do have many theories
about it. We can't deny the possibility of our
universe exis ng within a black hole. And that
me travel can't happen. A wormhole might be
able to connect extreme distances such as a
billion light years or even more, very short
distances such as a few meters, diﬀerent
universes, and dis nct points in me. It is much

like a tunnel with two ends, each at separate
points in space me. This might be the mystery
within the black hole.
We might just enter a new universe. In the
end whatever is, it is in our solar system. Quite
similar to the things that are inside a black hole.
Hence, it is possible. We might be within a black
hole, we never know but it's totally worth
pondering upon.
Mrs. Ayushi Mankar.
SE-CMPN A

PARENT
Mindful Computing
The standard model of compu ng has been around since before I was a twinkle in my fathers eye. It was
actually developed before anyone alive today was a twinkle in their fathers eye.
This model is, in a very rough manner, quite modular. You have a central processing unit. A memory
storage unit and input and output units. The central processing unit retrieves from memory some data,
does calcula ons on this data and then saves the result back to memory.
While this model works very well it does have a limita on. The speed at which it can work and the types of
problems which can be solved are restricted by the separa on of processing and memory. As more
processing power is needed and larger memory is needed the power requirements rise dras cally,
perhaps exponen ally.
There is another type of compu ng model which is very successful. It is also very ﬂexible and very low
power. In this model both the processing unit and the memory unit is one and the same. There is no need
to waste me retrieving and saving memory as it is already right there. This model of compu ng is so
successful that there are more ac ve units working right now than all the computers in the whole world.
Not only that, certain models of this compu ng style are able to and do solve problems faster and with
less power requirements than any silicone based computer can do. It can even solve problems which the
separate processor / memory module model cannot.
In case you haven't guessed I am talking about brains. Arguably the most advanced model is the one in our
own heads. Compared to the silicone counterparts we use much less power and operate much faster with
greater capacity. We can solve problems with ease that computers cannot easily do. For example we do
not even think about the controlled falling we do when we are walking yet computers in robots s ll cannot
match our skill.
There is however, research going on in crea ng computers modelled on the brain method. These are
called memputers and a working prototype has been built. It s ll has a long way to go but the results look
promising right now. I just wonder what opera ng system it will use? :)
What do you think? Will memputers be the future of compu ng? What happens when a memputer
reaches the complexity of the human brain? Will it be the birth of the singularity?
Rajvir Karo a
(Guardian - BE CMPN-30)

PARENT
INSPIRATIONAL NOTE
Inspira on is a restora ve feeling that we seek to propel us, pushing away all
the hardships to understand the power of posi vity. As a Doctor, I understand
Inspira on to be the most important quo ent, as it brings ample amount of
oxygen to one's lungs and exhala on throws out equal amounts of carbon
dioxide. Well, similar is the Truth of Life.
One needs to inhale posi ve energy (learning a tude, enthusiasm and
knowledge) and exhale nega ve energy (lethargy, non-interest, etc). People
pray to God for their well-being but I would ask for the way to well- being
because there are no- frills without hard work. Haven't all of us seen too many
students in a queue at the temples just before exams? Well, good! But you
could have done it for a rou ne. Now, you might think of me as a God fearing
person. If so, who else do I have to be afraid of? Shouldn't I be answerable to
someone in this world? My parents are God to me, my source of inspira on.
In this ever-pacing world to be inspired really means a lot of guts to be fought
with. And of course the very ﬁrst ba le you have to win is, with yourself. If you
are sa sﬁed with being no one in a bunch of grapes (similar thinking groups)
then you don't really need to read further but if you want to be an example for
others believe me, the next few minutes are going to help you. As all journeys
start with a single step, you have to take yours forward too. Now, it is
completely up to you as to which direc on you would like to step ahead and
pursue your dreams. What if the ﬁeld you opted for is not your cup of tea?
Suddenly you feel like you weren't meant to do this. Well, how did you know it
in the ﬁrst place? Do you possess a special vision that helps you to look at
yourself 10 years from today? The answer is a big No! Please accept with grace
whatever is put in your life's plate. But this surely can't stop you from wan ng
more, who doesn't want more?
You have to accept it one ﬁne day, so why shouldn't you? Pu ng things into
prac ce is way more diﬃcult than just wri ng about it, But I could quote a

number of examples which you will probably not
like as you don't wish to be compared with
anyone. I could guide you but you have to choose
your way. First of it all whatever you do, do it with
passion. Involve yourself thoroughly in it. Try to
communicate and express your thoughts. Be
friendly, surround yourself with like-minded
people and avoid the nega vity.
Only you have the right to decide as to who stays
and who leaves. Surrounding yourself with
posi vity, boosts your conﬁdence and helps you
iden fy yourself as a person even be er. Would
you like to spend 8-10 hours of your day with all
the nega vity? Then if you have a choice, why not
to use it right? Selec on of peers you be around is
t h e o n e m o s t i m p o r t a n t p a ra m e t e r a t
college/work. The next big thing to be successful
in studies or even later in life is a habit, a habit of
dropping by your past and marching towards your
goal. If you master this habit, no one can stop you
from a aining your goal.
But to reach your goal you need to be very speciﬁc
about it and need to make strategies to reach it.
This takes us to planning- To reach a goal, your way
out is only a er 4 years of studies ll then you
need to plan small steps that take you towards
your goal. Start with each day, every hour. Let all
be u lized, plan them well. Make a to-do list and
work it out. Just try and test it, I'll be proven right
then.
An ocean did not appear from nowhere, every
single drop of water made it. So, please
understand that every day in your life is
important. U lize your energy today to make your
tomorrow even be er. Heard of the best day in
your life? It is tomorrow! Run as fast as you can
today so you can rest a li le tomorrow but
keeping running. Everything is possible if you try
to make it well. All you need is an unbiased
mindset with a clear goal.
Don't try to have mul ple goals at a me, you
aren't a Super Human. Don't try to be one. You are
a human, one thing at a me and things sort out. If
you s ll think that you have the capacity to

employ others and look a er your mul ple goals
then go ahead and do it. Do everything that makes
you feel sa sﬁed. Once you achieve your goal, go
for another one. You have this one life, do what
you love before you are forced to love what you
do.
A day will come that makes you feel good
and proud of yourself. That day remind yourself
about all the hard work and the smart work that
took you far. You have 'n' number of things to do
and places to see but don't forget to express your
gra tude and thank the people that helped you
prosper, the society that helped you grow and the
country that you owe so much to. This is the
theory of Conservance, change the world for
be er. If my thoughts have provoked you to think
ahead and helped you to picture your goals, I
know that my task has been accomplished. So,
keep GOALing! None can stop the power within
YOU, u lize it to achieve your goal.
Dr. Prabhudas S. Gangdev.
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