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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: Engineering knowledge: Apply knowledge of mathema cs, science, engineering fundamentals

and an engineering specializa on to the solu on of complex engineering problems.
PO 2: Problem analysis: Iden fy, formulate, research literature and analyze complex engineering problems
reaching substan ated conclusions using ﬁrst principles of mathema cs, natural sciences and engineering
sciences.

PO 3: Design & Development of Solu ons: Design solu ons for complex engineering problems and design

system components or processes that meet speciﬁed needs with appropriate considera on for
public health and safety, cultural, societal and environmental considera ons.
Po4: Inves ga on of Complex Problem: using research-based knowledge and research methods
including design of experiments, analysis and interpreta on of data and synthesis of informa on to
provide valid conclusions.
PO5: Modern tool usage: Create, select and apply appropriate techniques, resources and modern
engineering and IT tools including predic on and modelling to complex engineering ac vi es with an
under- standing of the limita ons.
PO6: Engineer and society: Apply reasoning informed by contextual knowledge to assess societal, health,
safety, legal and cultural issues and the consequent responsibili es relevant to professional
engineering prac ce.
Po7: Environment & sustainability: Understand the impact of professional engineering solu ons in
societal and environmental contexts and demonstrate knowledge of and need for sustainable
development.
PO8: Ethics: Apply ethical principles and commit to professional ethics and responsibili es and norms of
engineering prac ce.
PO9: Individual & team work: Func on eﬀec vely as an individual, and as a member or leader in diverse
teams and in mul disciplinary se ngs.
PO10: Communica on: Communicate eﬀec vely on complex engineering ac vi es with the engineering
com- munity and with society at large, such as being able to comprehend and write eﬀec ve reports
and design documenta on, make eﬀec ve presenta ons and give and receive clear instruc ons.
PO11: Lifelong learning: Recognize the need for and have the prepara on and ability to engage in
independent and life- long learning in the broadest context of technological change.
Po12: Project management & ﬁnance: Demonstrate knowledge and understanding of engineering and
management principles and apply these to one’s own work, as a member and leader in a team, to
manage projects and in mul disciplinary environments.
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Dean’s Message
I am proud to announce the release of NIMBUS magazine’s fourth issue. Nimbus has been
inexorable in proving out to be one of the best platforms for TCET-CMPN Department students
to showcase their knowledge with the help of words. The magazine signiﬁes the writer’s
penmanship and also allows them to share their ideas about the ﬁeld of computer sciences and
technology.
This initiative was undertaken by the institute to promote writing and publishing skills of
students. This helps the students to share and express their ideas in an articulate manner. Glad to
say that we’ve avachieved our aim of turning this into reality.
I would like to congratulate all the students, teachers, alumni and everyone involved in bringing
out it’s 4th edition.
Wishing everyone loads of success and bright future.

Dr. R. R. Sedamkar

HOD’s Message
NIMBUS, the departmental magazine has the prime objective of providing aspiring engineers a
wide platform to showcase their technical knowledge and to pen down their most innovative
ideas. Their contribution in the form of articles helps them develop their linguistic and technical
skills. We are providing the readers with information; captivating and worthy of note.
Through this edition, we are sharing with you insights about the most recent advancements in
Data Sciences along with a few inputs on managerial skills. To all the readers of Nimbus 4.0, we
hope that you’ll be able to absorb all that we wish to transmit while we’ve compiled this
magazine, considering the hard work and eﬀorts put in by the magazine committee and the
faculty in charge.
Congratulations to the committee and the writers for their commendable contribution. Thank
you for your precious time and noteworthy eﬀorts.

Dr. Rekha Sharma

Faculty Incharge’s
message
Nimbus, in all its three editions, has proven to be not only informative but also inspiring. We try
to touch upon topics that have huge impacts on the current technological trends. Today, the
world runs on data ! We, thus, take this step of enlightening you, through our fourth edition, on
‘The Emerging trends in Data Science’
I believe that this edition, like all the previous ones, will prove to be a success. I express my
heartfelt gratitude towards the authorities of CMPN dept , faculty colleagues for their support,
editorial committee for their relentless eﬀorts, the young writers for their valuable articles and
all those who have been a part of Nimbus-0100.
Best wishes to all.

Ms. Harshala Yadav

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 the 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 implementation, thus
developing insights in those areas that 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.

Pratiksha Singh, Suyash Awasthi & Jheel Khetan
Co-Editors
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FACULTY

Big Data Enabled
Machine Learning

The annual study of Interna onal Data Corpora on divulges that by next 4 years, the volume of data on
earth will reach to 44 ze abytes. It means the data volumes in 2020 is ten mes the data volumes in 2013.
Although, the businesses over the world engendering huge volumes of data, most of the data is not u lized
in terms of Data Analy cs. The tradi onal techniques and tools used for data analy cs are not sa sfactory to
get the desired knowledge. The era of Machine Learning dig into hidden wealth of Big Data and provided the
great opportunity to discover the knowledge useful for decision makers.
The Machine Learning provides the systems, which are trained using past and current data. The trainable
capabili es of ML systems get the learning from available data. Hence, the eﬃciency and realiza on of the
ML systems depend on the obtainability of high-variety, high-volume and high-speed data, and that
obliga on will be fulﬁlled by Big Data. ML systems trained with Big Data can be used for decision making and
future predic ons in diﬀerent ﬁelds. The ML and Big Data together guarantee accurate and mely results.
The ML prac oners and data scien sts are experimen ng with Big Data and exploi ng the untapped data
to extract valuable informa on. More data helps to get more accurate results in case of ML. The Big Data
provides opportunity to ML prac oners to apply the science of ML to extract knowledge from huge amount
of data.
Some enterprises and ins tu ons are making use of Machine Learning in Big Data Analy cs. Following are
the examples:
Ÿ IBM Watson's open-source, API Library
Ÿ Microso 's Azure pla orm
Ÿ Google's Deepmind
Ÿ Stanford University and DARPA's Deepdive
Ÿ MIT's ConceptNet5
While working with the big data and ML algorithms, the data prac oners are facing challenges in various
aspects. The exis ng ML techniques and tools are less capable to achieve the desired results. One of the
major problem is to select appropriate tools to fulﬁl the projects requirements, as there is lack of availability
of single development framework. The ML prac oners have to always compare their compare the available
techniques based on usability and performance. According to Gartner survey more than 75% of companies
are currently inves ng or planning to invest in Big Data ini a ves over the next two years. ML is capable of
combining the immense power of real- me data with automated process models, thus perfectly primed to
handle the complex, disparate, and high volume Big Data.
The quote from Arthur C. Clark's HAL 9000 “Modern Machine Learning is devoted to deriving value from
data, not jamming the airlocks.” depicts vision about Big Data enabled Machine Learning (ML). The future
Machine Learning models should be established with the business users in mind and not just the Data
Scien sts. Future achievement will lie in bringing the Big Data enabled Machine Learning solu ons to the
mainstream business users.

Mrs. Ashwini Pa l
AP-CMPN

FACULTY

Search Engines
In the current scenario we all are too too dependent on “search engines” to get answers to our queries may it
be in any ﬁeld technical, nontechnical, etc. From searching recipies to peeping into some celebri es' life to
learning, the list is endless. The only answer that comes in mind to our inquisi veness is the World Wide Web.
We as Computer engineering prospec ve graduates should not only be the users of these but also the
thinkers which can bring change. Hence pu ng forward various Search Engines of the past and currently the
leaders in Market to the readers. Also emphasizing on the research aspects in Search Engine Op miza on
ﬁeld.
Altavista: An early web search engine established in 1995, later lost to Google and was purchased by Yahoo.
Archie: First Internet search Engine in 1990. It allows people to ﬁnd speciﬁc ﬁles.
Baidu: Is used in China and was developed in 2000.
nd
Bing: Currently the 2 largest in U.S. with a query volume 20.9%. It was developed by Microso under the
name MSN in 1998, renamed as Windows Live in 1996 and Live in 1997. It is Seman c based search engine
developed in ASP.NET. It can search the web, videos, images and map.
Google: Currently the largest in U.S. with a query volume of 63.9%, handling about 3b searches per day. It
was developed in 1997 and works on PageRank algorithm. It has features to provide Boolean operators and
wildcard characters. There is feature of Google voice search and Knowledge Graph Seman c Search also
available. GoogleDoodle feature allows the Google Logo to be changed on speciﬁc occasions.
Yahoo: used in Japan with a query volume of 12.5%. It owned AltaVista in 2003, uses Bing since 2009 and
empowered Inktomi in 2001. The background image on Yahoo homepage changes daily. There is Video
Homepage for HTML5 enabled browsers. Since 2014 Yahoo became the default search engine for Firefox
browsers in U.S. Yahoo also has Search BOSS feature.
th
Yandex: Currently the 4 largest, used in Russia, developed in 1997 and answers user's queries.

Metasearch Engines
A metasearch engine (or aggregator) is a search tool that uses another search engine's data to produce their
own results from the Internet. Metasearch engines take input from a user and simultaneously send out
queries to third party search engines for results.
HotBot: Developed in 1996 and used Inktomi S/W.
Metacrawler: It blends the results from Google, Yahoo, Bing, Ask.com, About.com, etc. It was developed in
1994.
SWOOGLE: It is used for Seman c Web Ontologies, Documents, terms and data.
WebMetacrawler: It blends the results from Google and Yahoo. It was developed in 1994.
References:
Searchenginewatch.com
Searchengineland.com

Mrs. Shiwani Gupta
AP-CMPN
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MarkLogic- Best Database for Data
Integration

MarkLogic is an opera onal and transac onal Enterprise NoSQL database that is designed to integrate,
store, manage, and search more data than ever before. It is scalable and elas c, and has enterprise security
and ACID transac ons. It is a new genera on database that addresses today’s problems with complex everchanging data and content—providing be er access to your data and enabling faster development of
mission-cri cal applica ons without sacriﬁcing reliability or security. MarkLogic is considered a mul model NoSQL database for its ability to store, manage, and search JSON (Java Script Object
Nota on) and XML documents and seman c data.
MarkLogic Server merges together database internals, search-style indexing, and applica on server
behaviors into a uniﬁed system. It uses XML documents as its data model, and stores the documents within a
transac onal repository. It indexes the words and values from each of the loaded documents, as well as the
document structure. And, because of its unique Universal Index, MarkLogic doesn&#39;t require advance
knowledge of the document structure (its &quot;schema&quot;) nor complete adherence to a par cular
schema. Through its applica on server capabili es, it&#39;s programmable and extensible.
Why use Marklogic?
Organiza ons want all their data to be turned into valuable and ac onable informa on. In this case, data
should be uniﬁed. Usually, data is spread across disconnected databases and data integra on lags the speed
of business. MarkLogic is the only Enterprise NoSQL database, bringing all the features you need into one
uniﬁed system. It is a database with built-in search and a full suite of applica on services.

Features of MarkLogic
Modern day data integra on requires a new set of advanced features that push the limits ofwhat is expected
of a database. MarkLogic incorporate these features which are as follows:

1) Scalability: Quickly scale up and down without over-provisioning or over-spending
2) Tiered Storage: Move data around to help minimize the cost of storage as your database expands
3) Seman cs: A built-in enterprise triple store to enhance search and deﬁne data rela onships
4) Bitemporal: Time-based audit trail to know “what you knew” and “when you knew it”
5) Geospa al: Integrate search with loca on and geospa al coordinates
MarkLogic NoSQL DBMS oﬀerings
There are four edi ons of MarkLogic Server:
Ÿ Global Enterprise, which is designed for large, globally distributed applica ons.
Ÿ Essen al Enterprise, which is for use with typical, informa on-rich enterprise deployments. Thisedi on

doesn&#39;t include XA (eXtended Architecture) transac ons, geospa al support or ered storage
op ons.
Ÿ Essen al Enterprise: AWS, which is the cloud op on of Essen al Enterprise edi on on Amazon Web
Services.
Ÿ Developer, which is the free edi on of MarkLogic Server for applica on development use.
Supported Pla orms
MarkLogic Server is supported on the following pla orms:
Ÿ Microso Windows Server 2012 (x64), Microso Windows Server 2008 (x64), Windows 7 and 8 64-bit
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

(x64)
Sun Solaris 10 (x64)
Red Hat Enterprise Linux 7 (x64)
Red Hat Enterprise Linux 6 (x64)
SUSE Linux Enterprise Server 11 (x64)
CentOS 6 (x64)
Amazon Linux 2013.03 (x64)
Mac OS X 10.8 or 10.9

Ge ng MarkLogic Server
Under the Developer License, individual developers can use a free copy of MarkLogic Server for
development purposes. A big bu on would be found on the front page of the developer site, which points
to “h p://developer.marklogic.com/download/”. The informa on on that page can be checked for details
of the license and speciﬁc system requirements. There’s one binary download for each pla orm. For all
pla orms, there is a single shared installa on guide, which can be found on the Documenta on page and
which is highly recommend for reading.
Mrs. Lydia Suganya
AP-CMPN

INDUSTRY
Big Data Product Reviews:Data Warehouse
infrastructures to
emerging Big Data solutions
Introduc on:
Big data and analy cs have brought an en rely new era of data-driven insights to companies in all industries.
Tradi onal business intelligence (BI) and data warehousing (DW) infrastructure are a perfect founda on to
harness this new genera on of technologies and reap these beneﬁts for business.
A er the success of infrastructure for storing and retrieving data eﬃciently, organiza ons u lized data
warehouse technologies to manage growing volume of data and generate insights from aggregated data to
help decision making. But recent growth in volume, veracity, velocity of data has led organiza ons to require
data management solu ons for analy cs that are capable of managing and processing internal and external
data of diverse types in diverse formats.
Many tradi onal database and data warehouse providers are morphing their architectures to ingest big data
and deliver analy cal capabili es. There is a need to explore this upheaval in the data market and categorize
big data pure play players from the established power horses. This has led to data products gradua ng from
simple transac onal querying machines to big data analy cal solu ons.
Database Management Systems and the evolu on of Data Warehouse:
The tradi onal data storage and managementhas beendominated by the rela onal SQL paradigm. Oracle
and IBM have products based on the rela onal model and are clear leaders in this domain.A er
theestablishment of a data management solu on there was a need for repor ng and analyzing the historical
data and this resulted into the emergence of the data warehouse and business intelligence market. Thus,
database management solu ons evolved into data warehouses. A data warehouse is an architecture,
providing an integrated and a consolidated view of data. Data warehouse vendors such as Teradata have
parallel database products adop ng the shared-nothing architecture [1] .Structured data and its u liza on
through SQL remained the conven on of a data warehouse as with a database management
system.Teradata, IBM and Oracleshowcased dominance on the data warehouse pla orm.
Advent of Big data systems and NoSQL databases:
While tradi onal rela onal databases management systems provide a robust founda on and ease of
accessibility for structured data, they tend no o accommodate a new rising class of data – unstructured
data.Also, due to increase in the size of data, many RDBMS implementa ons started facing opera onal
issues in terms of performance, scaling and high availability.

Ver cal scaling resulted to high costs, horizontal scaling involved complexity and high expenses and fault
tolerance led to standby-by systems which again mul plied the cost. There was also a need to handle the
extreme growth of data in terms of the three V’s – volume, velocity and variety. This strategy of “one size ﬁts all”
failed to comprehend the volume, velocity and variety of data, as men oned by Stone braker in his research [2] .
This led to a rise to unconven onal databases called NoSQL (now interpreted as Not Only SQL) databases. NoSQL
databases use a variety of storage mechanisms solu ons in contrast to RDBMS - key-value, columnar, document,
graph, and XML.One of the major advantages of a NoSQL databases were that they could scale horizontally by
adding commodity servers which led to overall lower costs.At around the same me, implementa on of
MapReduce over the Google File System by Sanjay Ghemawat made the big data movement to gather
momentum. Thus,Apache Hadoop entered the data market and bought contemporary players as well as forced
tradi onal power players to adapt their databases system implementa ons to accommodate this change and to
keep pace with the emerging solu ons. Below is a list of the new entrants and established data warehouses
based on key capabili es.
Tradi onal Data Warehouse Power Players: IBM, Oracle, Teradata
Big Data Pure Play Vendors: Cloudera, Hortonworks
Core Capabili es:
Now we will take a look at the core capabili es which are the deﬁning factors for the progress of database
systems. Scalability: We see a theme here,that many of the tradi onal RDBMS products added capabili es like
scalability using parallel architecture (shared memory, shared disk or shared nothing). This allowed products to
scale horizontally instead of adding more compu ng power but to a certain limit. But this was at the cost of
consistency issues, availability or was simply expensive [5] . Tradi onal data warehouses were bounded by this
limita on.But Apache Hadoop distribu ons like Cloudera and Hortonworks are extremely scalable because of
sharding and the fact that Hadoop can run over commodity machines having diﬀerent opera ng systems unlike
tradi onal data warehouses which have mul ple nodes with a common layer of so ware.
Par

oning or Sharding:

Rela onal databases have a limited scope for horizontal scaling as all the nodes need to be consistent with each
other.Mirroring or replica on ensures availability and some performancebut it has very high costs. Teradata has
an RDBMS system whichrelies on hashing for horizontal par on and scaling. It is based on the concept of having
a primary index as one of its columns which is hashed to determine which module on a par cular node it
willreside. Thus, fetching of data can be done in parallel which improves query performance. Horizontal
par oning is a synonym forsharding. Modern No SQL databases have a columnar based storage and are apt
candidates to leverage the advantages oﬀered by sharding. Sharding ensures par oning in the CAP
methodology.
In-memory capability:
Conven onal database systems store data in hard disk and only retrieve it in the main memory for computa on
purpose.On the other hand, in-memory databases rely on data stored in the RAM or main memory for
computa on. This saves seek me, and IO and thus results into huge performance beneﬁts in terms of me and
CPU cycles.There are two primary reasons for in-memory computa on. One is to increase the performance of
low latency systems and to do computa ons in-memory in the case of working with a large data set. Tradi onal
RDMBS like Oracle have added in-memory capabili es in their Oracle 12c database [6] . Key features include inmemory columnar storage and in-memory aggrega on for faster data retrieval for analy cal purposes and
eﬃcient joining strategies respec vely. Teradata on the other hand oﬀers ‘Intelligent Memory’ for all of its data
oﬀerings which uses algorithms whichmeasure and manage movement of data based on its temperatures thus
ensuring automa c in-memory processing capabili es.

Big data distributors like Cloudera and Hortonworks include Apache Spark for in-memory computa on capabili es.
An open source technology, Apache Spark oﬀers in-memory computa on using Resilient Distributed databases.
Therefore, it enables faster processing of large data in comparison to a standard distribu on of Apache Hadoop.
Data Schema support:
Tradi onal data warehouses supported only rela onal and object oriented data.RDBMS ensures the ACID
proper es and do provide consistency and availability.And although data is par oned using MPP system or
clustering the system is not par oned in a true sense as in the case of Apache Hadoop.SQL databases are used for
structured schemas or data which can represented in a rela onal way. NoSQL databases on the other hand are
designed to handle unstructured data. NoSQL databases like Hbase, MongoDB and Cassandra are column based
storage solu ons op mized for scalability and parallel processing, and importantly at lower costs. Big data
dominants like Cloudera and Hortonworks have distribu ons which are best op mized for NoSQL
databases.Recently, established players have also launched their own NoSQL databases. Oracle released its own
NoSQL database in 2011. It is a distributed, ACID compliant key-value database providing sharding on a sharednothing architecture.IBM has forayed into the NoSQL domain with its Informix product which has the ability to
analyze unstructured data. On the other hand IBM has also added NoSQL support for graph, XML, and JSON
databases to its ﬂagship DB2 product. Teradata handles unstructured data analy cal capabili es with its Aster
system.
CAP (Consistency, Availability and Par

oning):

Rela onal databases typically oﬀer Consistency and Availability compromising par oning. Low latency OLTP
systems require high availability and consistent data and therefore rela onal databases are best suited for the task.
OLAP or data warehouses tolerate high latency and therefore, achieve consistency and availability with best eﬀort
par oning of data through parallel processing. NoSQL databases on the other hand provide best eﬀort consistency
in order to achieve availability and par oning. This resulted into BASE proper es (Basically, Available, So -state,
and Eventual Consistency). They are designed for eventual consistency.
Conclusion:
If structured data is to be analyzed, the organiza on has a focus on business, has a good capital and needs an
enterprise level support it should go for a conven onal data warehouse solu on. On the other hand if the data that
needs to be analyzed is unstructured, cost is the main drive, and the organiza on has a good user skill set it may go
opt an open source based big data solu on. Although leading database and data warehouse vendors are adding
capabili es to their exis ng data products for the big data market, it is worth to note that they s ll serve products
designed for OLTP and OLAP ac vi es. On the other hand, big data distribu ons portrays their product as an
extension to the data warehouse capabili es. This clearly assures the fact that choosing a big data solu on or a data
warehouse implementa on depends on the type of data an organiza on wants to analyze .
REFERENCES
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STUDENT
Data science in healthcare and
medicine
Big data is genera ng lots of buzz these days in every walk of human life
including ﬁnance, marke ng, logis cs, public u li es and perhaps most
importantly healthcare. To give you a slight insight of how big is it consider all
the informa on that we have gathered since the beginning of me ll 2005,
more than this data is now generated every two days. The huge volume of
healthcare data has already exceeded 150 Exabyte in 2011 and is expected to
reach 2k Exabyte by 2020. These huge heaps of informa on is crea ng new
opportuni es to not only save money through more eﬃcient use of
informa on but also to analyze broad popula on health data to understand
new trends which can lead to inform clinical decisions and improved
outcomes.
How is data science eﬀec ve in healthcare services?
John Wanamaker once said, “I know half of my adver sing doesn’t works. The
problem is I don’t know which half”. Same is true with healthcare industry. In
2013, USA spent more than $2.6 trillion in healthcare services of which $600
billion was either wasted or made the condi on worse. Such ineﬃciency and
accelera ng costs in healthcare industry has led to urgency of targeted
medicine and treatment forcing data scien sts into prime posi on. For a long
me, pa ents were prescribed medicine that worked for most based on
double blind studies which rarely took into account the diﬀerences among
pa ents. For example, Tamoxifen was eﬀec ve for 80% breast cancer pa ents
and ineﬀec ve for rest and so we cannot tell whether this medicine will work
for a given pa ent un l we have tested on him. However, with the data we
have today we can go much further. We can now use gene c marker to tell
whether the given drug is likely to be eﬀec ve for a given pa ent or not. A drug
is valuable even if it is eﬀec ve in 1% people but we know who those 1% are.
This is something that data allows us to do that we cannot do before.

How are these data
generated?
Clinical data is a staple
resource for most health
related analysis which is
collected either during the
course of pa ental care or as
a part of ongoing clinical trial
program.

Use of computer based electronic health record
(EHR) has led to exponen al growth in
informa on systems. In 2005, nearly 30%
physicians and hospitals were using basic EHRs. In
2011, this ﬁgure rose to 50% for physicians and 75
% for hospitals.
Pharmaceu cals R&amp;D data that describes
drugs their mechanism, target, beneﬁt, side
eﬀects and class of pa ents who can use these
drugs.
Government organiza ons keeps track on health
related events through surveys, census etc.
Social network giants like Facebook &amp;
Twi er generate lots of pa ent’s behavior data
both inside and outside the health context. Health
social networks like Pa entsLikeMe, ACOR &amp;
23andMe along with thousands of smaller
co m m u n i e s ge n e rate d ata w h i c h t h ey
voluntarily share with each other and the world.
Personal ﬁtness devices like Fitbit and
applica ons like BeWell have made it possible to
keep a track on pa ents even outside hospital.
How can we use these data to shape our future?
Consumer sector has been using data science to
proﬁle data and target customers with resounding
success. Healthcare industry can learn from this
by leveraging health related raw data to
understand public health trends, improve health
outcome and provide personalized &amp;
preven ve healthcare services. Tradi onally
physician used to approach treatments based on
personal experience and judgment. Big data can
now enable them to review millions of similar
cases with more sophis cated data. This allows
them to use targeted preven ve treatment and
thus slashing down costs dras cally. It is
es mated that eﬀec ve use of big data in
healthcare services could result in $300 billion of
savings annually. Poor or rich, nobody likes
ineﬀec ve treatment. As we have now reached
the verge of new system with all the tools required
to make eﬀec ve use of big data in healthcare
system, it’s all up to us how we use it.

NILESH JHA
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Emerging Trends in Data
Sciences

The term “DATA” is referred to as a set of values of qualita ve or quan ta ve variables. Data as a general
concept refers to the fact that some exis ng informa on or knowledge is represented or coded in some form
suitable for be er usage or processing it to obtain some valuable informa on. Hence Data science is the
study of where informa on comes from, what it represents and how it can be turned into a valuable
resource in the crea on of business and IT strategies. Mining large amounts of structured and unstructured
data to iden fy pa erns can help an organiza on rein in costs, increase eﬃciencies, recognize new market
opportuni es and increase the organiza on&#39;s compe ve advantage.
Thus this ar cle describes about what trends or changes would be coming in the world of data in this
year, i.e., 2016. Following are the trends/changes to be looked out for:
Ÿ Big Data Strategy beyond Hadoop: A er years of rapid technology-focused adop on of Hadoop and

related alterna ves to conven onal databases, we will see a shi toward more business-focused data
strategies. These carefully cra ed strategies will involve chief data oﬃcers (CDOs) and other business
leaders, and will be guided by innova on opportuni es and the crea on of business value from data. The
latest genera on of exci ng advances in data science and data engineering techniques will spark crea ve
business opportuni es and the data infrastructure will play a suppor ng role.
Ÿ

Apache Spark over MapReduce: In memory data processing, Apache Spark burst on the scene in 2014 as
a Top-Level Apache Project and was the dominate buzz in 2015 as being enterprise ready, and saw
signiﬁcant early adop on. Expect that 2016 will see an explosion of Spark adop on by fast followers and
organiza ons who are seeking to replace legacy data management pla orms.

Ÿ Deep Learning and Open Machine Learning: In late 2015, Google open-sourced TensorFlow, its machine

learning pla orm. Just a few weeks later IBM released its machine learning technology, SystemML, into
the open source community. These latest projects join a growing surplus of exis ng open source machine
learning pla orms such as DL4J (for implemen ng deep learning in Java). Data scien sts and
technologists now have, at their ﬁnger ps, the world’s leading algorithms for advanced predic ve
analy cs.
Ÿ World Enabled by AI: Out of favor since the 1970s, ar ﬁcial intelligence (AI) is becoming hot again.

Examples like autonomous vehicles, facial recogni on, stock trading, and medical diagnosis are exci ng
the imagina ons of the current genera on of technologists. Moreover, the power of distributed, parallel
compu ng is more accessible than ever before, making it possible to experiment with many novel ideas.
At the same me the rich data needed to feed machine learning algorithms ismore proliﬁc, diverse, and
readily available than ever before.

Ÿ IoT Matures: As far back as 1999 Kevin Ashton coined the phrase “Internet of Things” (IoT), and the world has

seen interes ng advances in the use of sensors and interconnected devices. The IoT phenomenon has rapidly
been gathering steam in recent years with companies like GE, Cisco Systems, and Ericsson contribu ng.
According to Gartner, IoT will include 26 billion opera onal units by 2020, and IoT product and service
providers will generate over $300 billion in incremental revenue as a result. We can expect in 2016 to see the
embracing of open standards that improve device monitoring, data acquisi on and analysis, and overall
informa on sharing. All the sensors and devices produce large volumes of data about many things, some of
which have never before been monitored. The combina on of ever cheaper sensors and devices and the ease
with which the collected data can be analyzed will generate an explosion of innova ve new products

and concepts in 2016.
Ÿ

Analysis of “Unstructured” Content Becomes Rou ne: The analysis of free text, audio, video,
images, spam, emoji, and other non-tabular data has been a specialty area within the data science
world for some years now. The convergence of more accessible seman c analysis techniques, the
explosion of free text content, and libraries such as word2vec and doc2vec (in DL4J) lead to more
mainstream use of text mining techniques. Googles FaceNet system showes facial recogni on
accuracy of 99.96% and hence such more techniques are uprising with higher accuracy rates.

Ÿ

General Purpose GPUs for Distributed Compu ng: Unlike mul ple core CPUs, which have a dozen or
so cores, GPUs (Graphics Processing Units) integrate hundreds to thousands of compu ng cores.
GPUs were originally developed to accelerate computa onally expensive graphics func ons.
Recently, however, General Purpose GPU (GP-GPU) adapta ons have stretched this technology to
handle parallel and distributed tasks. The supercomputer segment has embraced GPU technology as
an integral part of computa onal advancement. Nvidia’s CUDA is a parallel compu ng pla orm and
programming model, however, that provides an API that abstracts the underlying hardware from the
program. Addi onally, Khronos Group’s Open Compu ng Language (OpenCL) is a framework for
wri ng programs that execute across heterogeneous pla orms consis ng of CPUs, GPUs, as well as
digital signal processors (DSPs), ﬁeld-programmable gate arrays (FPGAs) and other processors or
hardware accelerators. With these programming abstrac ons comes the realis c ability for many
organiza ons to consider GPU infrastructure rather than (or in addi on to) CPU compute clusters.

Ÿ

Hybrid Transac on/Analy c Processing Adop on: The past three decades of analy cal compu ng
has emphasized the separa on between opera onal and analy cal concerns. Data warehouse
architectures integrate copies of data from opera onal source systems and remodel those for
analy cal purposes. The problem with these models is that they require the duplica on of data. In
2014 Gartner coined the acronym HTAP (Hybrid Transac on/Analy c Processing) to describe a new
type of technology that supports both opera onal and analy cal use cases without any addi onal
data management infrastructure. HTAP enables the real- me detec on of trends and signals that
enables rapid and immediate response. HTAP can enable retailers to quickly iden fy items that are
trending as best-sellers within the past hour and immediately create customized oﬀers for that item.

Ÿ

Data Security, Privacy, and Encryp on: The ongoing whack-a- mole ﬁght against cybercrime will
con nue to escalate in 2016 as cybercriminals and hack vists con nue to become more
sophis cated. Consumers are growing increasingly aware that their personal data has value and that
their data privacy is at risk. Likewise, corpora ons are increasingly concerned about the the of
sensi ve data, the cost of recovery, and the corresponding reputa onal damage. Meanwhile,
technology users are evermore hyper-connected thereby increasing the vulnerability of data. These
factors mean that advanced data security strategies will con nue to be a high priority for IT
organiza ons worldwide.
Mayank Thanvi
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CREATION<DESTRUCTION
Man’s crea ons are vast and is increasing rapidly. Although these crea ons are making our life easier
on one side. To other side these crea ons are now also leading to many issues. One of its impact is
‘SPACE POLLUTION ’. Surprisingly the ‘SPACE’, which is far away from us is not spared from such impact.
Space pollu on refers to the gathering of debris in orbit around the Earth, made up of
discarded rocket boosters, broken satellites, etc. These pieces of debris collide with satellite and cause
them to break into many more pieces of debris, ul mately, leading to increase in trashes in the space.
These trashes or debris may disperse and eventually may enter the Earth’s atmosphere, where they
may burn up due to fric on with air and hit the surface of Earth. Thus, endangering the life of
inhabitant on Earth. The development of these belts of debris may have signiﬁcant consequences,
beginning with damage to exis ng satellites, as more and more debris are pelted with sharp objects
travelling at high speed. This could eventually disrupt satellites tasked with communica on and
weather observa on func ons, causing a no ceable impact to peoples on Earth. Even worse, any
future space explora on missions or even service missions to repair exis ng objects in orbits would
become far more dangerous.
NASA’s Orbital Debris Program oﬃce is monitoring about Nineteen Thousand pieces of space debris
larger than 10 cm. More than 500,000 pieces of debris, or “space junk,” are tracked as they orbit the
Earth. They all travel at speeds up to 17,500 mph, fast enough for a rela vely small piece of orbital
debris to damage a satellite or a spacecra . Thus, they pose great risk to Earth. Experts cau on that
the mass of space pollu on could become so great that future space launchers would be at a great risk.
Golden Balloon, Celes al Dodge Ball, etc. are some of the remedies to get rid of these issues. However
as space pollu ons are increasing at higher rate there is need of more and more solu ons.
There is a big need of ﬁxing a proper law and order bounding every na on for launching the satellites.
Which must also impose a responsibility of bringing back the useless satellites which are of no further
use.

Aishwarya Gupta
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DATA→INSIGHTS→ACTION
What is data?
Google says that it is the collec on of facts and sta s cs learnt together for reference or analysis. Data for me for
me is both good and bad. Good data is the data that I have in my phone and bad data is the “data” in Data
Structures. But when I had ﬁrst heard the word “Data” in 8 th grade, I never knew that it would turn out to become
the most important topic of the 21 st century. The advancements in the ﬁeld of Computer Sciences and Technology
have led in the development of a new ﬁeld in the sciences of the world, DATA SCIENCE.
Data is the new oil. - Ann Winblad.
Following from the words of Winblad, we understand that data has to be ﬁrst extracted. In this process, we may
encounter meaningless and useless data. A er one reﬁnes the ﬁrstly collected data, it becomes informa on.
Informa on is something that helps us take decisions that make measurable impacts in the world around us. Data
Sciences deals with the conversion of this informa on in to insights and further into ac ons in a fast and a
repe ve manner. Success of an organiza on, in recent mes depends a lot on the eﬃciency of conversion of data
into ac ons. Data Scien sts around the world have formulated a theory called the “Insights Factory Approach”
that enables companies to si through massive amounts of data quickly, run the right analy cs, and provide
relevant insights so people can take meaningful ac on.
THE INSIGHTS FACTORY
Imagine that you are the owner of a factory that produces insights, its raw material being the raw data you collect
by diﬀerent means. The chain further extends supposing the front-line operators as consumers or people who are
in need of the products, Now, with all these hypotheses let us have a look at the Four-Step Approach that the
Insights Factory works according to…
First: Foresee
Before work starts in the insights factory, the owner must have a clear idea of the kind of products he wants to
deliver to the consumer. The type of products he wants to build depends upon the trends followed or expected to
be followed by the consumers. Decide what discrete ques ons your business needs to answer and the ac ons you
want those answers to enable. Priori ze ques ons that address the largest economic opportuni es and that lead
to prac cal ac ons. Then conﬁgure your factory to produce just those insights.
Second: Start
The right me to start is now, quite literally NOW. One must start their business with all the immediately available
resources. Because wai ng for the perfect “data -set” is nothing, but just a waste of me o en fruitless and it also
reduces the ability to act quickly to the circumstances then-made. Start with the small packages of data available
to you instead of looking for the complex data that you expect.

One can always add to the currently exis ng resources, thus not making it necessary to start with complex data
packages. For example, a retailer starts his business and observes the trend of his consumers’ behavior and further
makes changes in the types of product he sells, the ways in which he sells them, advantages he oﬀers to the
consumers and what not.
Third: Speed up
Researches have shown that when it comes to analy cs, produc ve ac on is mainly achieved as a result of speed.
The main focus of the developer must not only be on making quick decisions but also execu ng them up to par,
which reduces the series of long and o en fu le discussions. This step eventually leads the developer to the
insights the front line consumer can actually use. This can be achieved but pu ng ﬁnite me limits on your insights
factory to pressurize short produc on mes and rapid bursts of structured output based on repeatable analy cal
models and automa on. This step can be achieved by the START-UP mind set. A start-up doesn’t look for the
“perfect” data-set, but they tend to start their work with the “good enough” data-set available to them. This
reduces the me to be invested in the project, but increases the risk factor, which the start-up owners don’t much
see as a big problem as they have a let’s-give- it-a- try mentality. This mentality helps them speed up their business
with all the resources they have available to them.
Fourth: Act
“Good enough” data available NOW must be used to convert the speciﬁc insights into ac on NOW. If the owner
learns from the data that a speciﬁc change is required in the process of manufacturing or the in the product itself,
he must not think twice but go ahead and make the changes. Data doesn’t lie and if handled in an eﬃcient manner,
the resul ng insights can be trusted blindly. Making sure that insights drive ac on, requires a clear understanding
of what front-line consumers can actually use. Owners can best know about it by analyzing it with the involvement
of the consumers themselves. For an insight factory to work, think of the sales and marke ng people who use the
insights as their customers. They need to be part of a process that gives them simple ways to use the insights, such
as interac ve frontline tools.
This is the “Insights Factory Approach” that many of the business analysts suggest so as to widen their clients’
businesses. This approach along with the technical assistance of either human brain or so wares as simple as MS
Excel or the complex ones like ELKI, Waﬄes, Tanagra, etc. has indeed proven to be a success to many people
around the world.
Data has become such an important part of today’s world that Winblad compared it to oil. And London based datajournalist David McCandless has taken a step ahead of Winblad and expressed importance of data by saying, “Data
is the new oil? No; Data is the new soil.”(THAT’S THE IMPACT DATA HAS!).

TEJAS M. GUPTA
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What’s new in Data ?
Introduc on
Data science is an emerging domain in the ﬁeld of computer science. Words
like Big Data, Data Mining and Sen ment Analysis are being used with
increasing regularity. This ar cle aims to understand the origin and
importance of the data science domain and also understand the emerging
trends in the same.
Importance of Data Science:
“Data is the next intel-inside” - Tim O&#39;Reilly
No one could have summed up the importance of data be er than O’Reilly
in the quote above. But what does this statement mean and why do we
suddenly care so much about the data? Well, data is all around us. Every
piece of informa on in the world is data. There are lots of data driven apps
currently in use. Most of the websites have several interlinked databases.
For example, when we transact through an E-commerce website, the
website has several databases for its front end, back end and it also
communicates with the database of the credit card companies. So in this
era of highly sophis cated database connec vity and data availability, if we
do not harness the power of data it will an inexcusable blunder.
Data the Avalanche:
“90 percent of the data in the world today has been created in the past two
years.” - IBM
Data is increasingly cheap and ubiquitous. We are now digi zing physical
content that was created over centuries and collec ng myriad new types of
data from web logs, mobile devices, sensors, instruments, and
transac ons.
At the same me, new technologies are emerging to organize and make
sense of this avalanche of data. We can now iden fy pa erns and
regulari es in data of all sorts that allow us to advance scholarship, improve
the human condi on, and create commercial and social value.

The rise of &quot;big
data&quot; has the
poten al to deepen
our understanding of
phenomena ranging
f ro m p hys i ca l a n d
biological systems to
the social and
economic behaviour
of human beings.

Advantages of Data Analy cs
“Without big data analy cs, companies are blind and deaf, wandering out onto the Web like deer on a
freeway.” Geoﬀrey Moore
Data analy cs helps a company collect data from all its services (within legally permissible limits) and
then the analysis of this data gives the company invaluable insights which can be used for the
following ends:
1. Op mising its products and services
2. Understanding user demands and crea ng suitable services
3. Gauging the mood of the consumers/employees
4.Staying ahead of the learning curve by predic ng a change before it occurs.
Storage spaces have become very inexpensive. With the advent of the cloud, companies no longer
need to maintain data at physical loca ons and worry about their interconnec vity. They can store all
the data in the cloud and leave its maintenance to a third party for a very nominal fees. This frees up
company capital for be er analysis of the data it has gathered.
Several top companies in the world are now data driven. Following in the list of companies which are
solely data driven for their proﬁts and existence:
1. GOOGLE
2. FACEBOOK
3. LINKEDIN
4. TWITTER
5. QUORA
6. REDDIT
7. STACK EXCHANGE
In fact, come to think of it, the en re world wide web, is driven by adver sements. Most of the web
pages and services, including those of Google and Facebook are free because they are ad- supported
and users are shown adver sements relevant to their interest. Ever wondered how does Google in
USA know your interest in India? The answer is data. Google has harnessed all the data it has about
you (which it collected under its legally enforceable privacy policy) and run it through a very complex
algorithm, and as a result you see only the adver sements which are relevant to you whenever you
use any of their services.
Deep Learning
Deep learning is an emerging data science trend. Here the algorithm si s through tonnes of data
within a frac on of a second, and learns the pa erns and recurring rela ons amongst the seemingly
unconnected mass of data. In some cases, it is even superior than machine learning because it has a
self-learning algorithm which needs no programming. In one case, a deep learning machine was able
to traverse through the en re database of Wikipedia and conclude that Texas and California both are
states in the United States of America.
Rishabh Prakash
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Data Sciences as a tool to curb
corruption
‘In 2010, this industry was worth more than $100 billion and was growing at almost 10 percent a year:
about twice as fast as the so ware business as a whole.’ Yes, that’s the speed at which Data Science is
growing over me. As found out in the 2001 research report by analyst Doug Laney that data growth
challenges and opportuni es were going up in three dimensions (3Vs): increasing volume (amount of
data), velocity (speed of data in and out), and variety (range of data types and sources). Data science has
mostly been regarded as ﬁnding trends in ‘big data’ but it is much more than that. Coming to the uses of
data sciences, we have already seen its wide usage in health care, internet, ﬁnance, travel and
transporta on, telecom, etc. Using data science (by companies like EA Sports, Nintendo, etc.) to
improve gaming experience has become very common prac ce but can data science can be used to ﬁght
corrup on? And if so, how?
Firstly let me enlighten you as to where Data Science has been used by the government and basically in
poli cs as well. Analyzing big data has been a huge help to the government. Yes, government has been
successful in minimizing wastage of resources so that they can be allocated more eﬃciently, be it in
terms of cost, output or research itself.
How about saying that Data Science actually helped Obama win the 2012 elec ons? As the Chief
Analy cs Oﬃcer of Obama&#39;s 2012 campaign, Dan Wagner and his team are the ones who used
data science to construct the most accurate voter targe ng models and increase voter par cipa on.
These predicted the elec on in real- me more accurately than any other polls so that Mr. Obama could
make daily decisions on where to invest more me and money.
The pace at which it is increasing makes me believe that we need to ‘Educate people about Data
science.’ Of course it’s diﬃcult to teach every detail about it, we can make it compulsory in colleges to
teach the very basics, or conduc ng seminars so that people are aware of this growing ﬁeld and its vast
uses.
Data science’s poten al to spot inadequacies in processes involving elected authori es and public
money can be taken even further. ‘Need for transparency’ or ‘Open Contrac ng’. It details the way
money is spent, including speciﬁc informa on on contracts, payments, revenues and budget reports.
Governments need to make all their ﬁnancial data public for people, par cularly ac vists, to monitor
and analyze that data using Big Data techniques. This would narrow the room for corrup on and help us
reducing it. ‘Data mining can also be used to detect tax fraud and improve taxpayer

compliance.’ It can iden fy people who do similar businesses but some who do not pay tax and end up
with more disposable income.
‘Unbarred aids’ Interna onal aids have of course been for a good cause. There have been rules and
organiza ons who have s ll failed to prevent corrup on and force me tointroduce ‘Unbarred aids’.
Moreover, there are more than 200 aiding companies. Here, we will make Big Data techniques to keep an
eye on and monitor them as well.
Apps like iPaidABribe allow ci zens to report their encounters with corrupt oﬃcials, genera ng ‘data set’
for corrupt oﬃcials, corrup on and people’s experiences. Apps like these also need to be promoted on a
bigger pla orm in India so that people share their experiences, we can take ac ons and get over
corrup on even quicker.
One of the prime reasons why eﬀorts to curb corrup on using Data science have failed is the fact that we
have been unable to s ck on to the rules made for long periods of me and hence, people have been able
to ﬁnd loop holes quite easily. ‘Proac ve monitoring’ is one of the most important things we need to do.
Therefore, the inspec on processes need to be carried on a daily basis because frauds and corrup on is
being done each and every day.
However, in spite being such great help, there are few limita ons of Data Science.
The need of a skilled workforce. As I men oned earlier that basic educa on to everyone will help. Basic
analysis by them will be possible. However, seeing the trends and actually analyzing the Big data will
require professionals. Hence, we will require an investment in the educa on of people. Corrup on can
begin at the lowest level i.e. people who would collect all the data which would be part of the Big Data.
Hence, data science fails to provide us a method to curb corrup on in that area. As for checking whether
common people are corrupted or not, we would need to ﬁnd ways to keep the data conﬁden al. Exposing
someone’s income and other details could hurt their privacy.
However, data science is s ll a growing ﬁeld. It may take some me for us to implement it even more
accurately and eﬃciently. The points that I men oned above will deﬁnitely help us reduce corrup on.
Research is going on as to how we could improve the usage of data science to curb corrup on. Even we as
people could think of more ways in which this could be done.
Ayush Agarwal
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The Higgs and Madala
Boson

Back in 2013, substan al amount of informa on
obtained from the Large Hadron Colider (LHC) near
Geneva, helped physicist obtain observa ons and
data which proved the existence of the Higgs boson.
The existence of this par cle, also dubbed as the “god
par cle”, explained the mechanism for ma er
par cles to have mass.
THE HIGGS MECHANISM
The Higgs mechanism adds a quantum ﬁeld, known
as the Higgs ﬁeld which is present throughout the
universe. Below some high temperatures,
spontaneous symmetry breaking takes place, i.e. a
symmetrical system is spontaneously broken down
into an asymmetrical system, which triggers the
Higgs mechanism and causes the interac ng bosons
to have mass. Par cles are dis ncted according to
their spin. The precence of a spin 0 par cle(a par cle
which is neither ma er not force) explains this
mechanism. Thus the higgs boson is a spin 0 par cle.
This mechanism explain how ma er par cles obtain
their mass.
DARK MATTER
The universe consists of rela vely less amount of
“ma er” than expected. Only 15% of the universe
consists of ma er. The rest 85% is something which is
non-detectable and non-observable directly. It
doesnot emit or reﬂect light or any other
electromagne c waves, nor does it interact with any
par cles. It does however, have mass which leads to

gravita onal eﬀects on ma er present in the
universe. Therefore, this mysterious ma er, known
as dark ma er, causes eﬀects like gravita onal
lensing, which bends light due to its gravita onal
eﬀects. The proper es of dark ma er is s ll unknown
and is looked into. The Higgs mechanism vividly
explains how ma er par cles obtain their mass, but
it does not explain anything about dark ma er.
THE MADALA BOSON
The Madala Par cle is the dark ma er counterpart of
the Higgs par cle. Madala is a Zulu word which
means “the old one”. Like Higgs this is also a spin 0
par cle.
There were certain anamolies in the 75 petabytes
data obtained from the LHC during the runs done for
the Higgs boson. These anamolies can be explained
by the precense of another spin 0 par cle which gives
mass to Dark Ma er. More studies are beign
conducted by Sweden, Indian and South African
scien sts on the Madala paricle. Recently, only a few
papers are published on the same and the chances of
the madala par cle to be disproved is substan al.
The Large Hadron Collider cannot be operated at all
mes. It goes into phases of opera on and repair,
once up and running, more data and informa on can
be extracted by colliding photons in an a empt to
ﬁnd more answers.

Aniket Lal
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Digital India is an ini a ve of the Government of India to ensure that
government services are made available to ci zens electronically by
improving online infrastructure and by increasing internet connec vity. It was
launched in July 2015 by Prime Minister Narendra Modi. The ini a ve marks
on connec ng rural areas with high speed internet and improving digital
literacy.
Jio also known as Reliance Jio, a Mumbai based service provider providing 4G
internet, broadband services, mobile telephony and data services is a tribute
to this very mission.
Why Jio?
Jio oﬀers extremely cheap tariﬀ rates for voice calls and data. It assures high
speed internet (4G) depending on your handset can give speeds over 20 Mbps.
It claims to oﬀer data on prices as low as Rs.50 per GB. Only 4G network (unlike
the other service providers who in the name of 4G provide 2G or some mes
3G and once in while 4G). They oﬀer addi onal 25% data for students and a
free 1-year subscrip on for Jio services (valid ll 31 December 2017). There
will be added beneﬁts to Pla num Customers. Jio even states that in coming
days one will be able to walk out of the Jio Store with an ac ve working
connec on in 15 mins. Jio has been expanding coverage across mul ple states
of the country. As it uses VoLTE (Voice Over-Long Term Evolu on) roaming
charges won't apply (it uses mobile data to place calls). It will even promote
the concept of having Interna onal numbers (meaning to say using the same
SIM throughout the globe).

Why not Jio?
The claim of providing a GB of internet at Rs.50 is
not actually true. However, none of the plans that
are available show that such is the case. In the
tariﬀ plans submi ed to TRAI, Jio has revealed
that the ₹50/GB rate would only be applicable for
JioNet Wi-Fi service, a er the user exhausts the
data on the plan. Jio users have to pay 0.25p/10KB
which means Rs 250/GB for accessing the internet
a er they exhaust their ini al data limit of the
plan voucher. Pay as you go customers who do not
recharge with any of the plan vouchers would be
charged 0.5p/10KB for accessing data. It uses
VoLTE which uses your mobile data (even when
your mobile data is turned oﬀ). Unlimited night
data is available only for 3 hours (2 AM to 5 AM).
Jio can't be used in areas not having 4G coverage.
It is an only-4G network hence devices not
suppor ng 4G can't be used.

What happened to reliance 3g?
Reliance 3G s ll does exist so does Reliance 4G. As
Reliance Jio is only 4G network, it couldn't be
con nued with Reliance 3G. Also, Jio is a totally
new IP based network over the conven onal
Public Switched Telephone Network(PSTN). Jio is
a new product all in all and shows prospects of
being the table topper in coming years.
Why didn't the other big brains think about it?
The other big brains such as Airtel, Vodafone and
Idea would have thought about it but never could
have implemented it as they don't have so much
money to invest. Inves ng Rs.150000 crores is no
joke…!!! (2.3 Billion USD). The net worth of Airtel
is around 5 Billion USD, so it would be like the
company is inves ng half of its total value in a
completely new start-up. It has been possible for
Mukesh Ambani just because he is Mukesh
Ambani.

Why such a big hype? Is it jus ﬁed?
What grabbed the a en on of masses is the
statement 'Unlimited voice calls and Unlimited
night data'. This statement itself has compelled
users to download the 'MyJio' applica on,
Register to generate the SIM Coupon, go to their
nearby stores, stand in long queues to get the
token and then again wait for days to ﬁnally get
their Jio SIM cards. Now comes the ques on, is
this hype really jus ﬁed? Calls made will actually
consume data (for which you've already paid
hence it isn't free and unlimited). Unlimited night
data is available only between 2 AM and 5 AM
which doesn't actually make sense (nobody
would like being awake so late just to use the
internet).

How will they earn?
Even though the ini al welcome oﬀer of Jio gives it
users unlimited data and voice calls but that is
valid only ll 31st December 2016. The company
will eventually make up for all of this in the coming
year in the form of use of Jio services and apps.
The MyJio app on the Play Store and the apple
AppStore, in its logo itself showcases its nine apps
which would use data, thus paving a way for their
income.

Future?
Reliance Jio is future proof. As it is an all IP based
network it can be easily upgraded to 5G. Jio has
laid more than 2.5 lakh kilometres of ﬁbre-op c
cables, covering 18,000 ci es and over one lakh
villages, with the aim of covering 100% of the
na on's popula on by 2018.

To use or not to use, is the ques on?
Well, we Indians are just fond of things which we
get for free and also I am quite sure that most of
you are already enjoying the “free” data provided
by them. To use or not to use is a personal choice
depending upon the pocket friendliness and need
of data for every individual user.
UNTIL THEN, INDIA… JIO DIGITAL LIFE.

Deven Mistry
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GATE
(General Aptitude Test for
Engineering)

Overview:
· Pan-India tests for admission to various postgraduate programs (ME /
M.Tech & PhD) in higher educa on ins tutes, including premier
ins tutes such as IISc, IITs, NIITs etc.
· Conducted jointly by the Indian Ins tute of Science and seven IITs.
· Tests the comprehensive understanding of various undergraduate
subjects for engineering and science.
· It is also used as an admission criterion for postgraduate programs in
NUS & NTU, Singapore.
Exam Pa ern:
· Gate is a 3 hrs exam (taken online) having Objec ve type & Numerical
type ques ons.
· Consists of 65 ques ons with a minimum of 100 marks of the test.
· There is nega ve marking (1/3rd nega ve marks) for each wrong
answer.
· Exam is conducted around end-Jan and the results are declared in
March.
· GATE score is valid for 3 years.
The GATE Challenge:
· Syllabus covers the en re spectrum of engineering subjects with
numerical & verbal ability topics.
· Thorough test on conceptual understanding and applica on of
engineering fundamentals.
· In recent years, only about 15% students have been qualifying.
· And the most important point is that it has nega ve marking.
· From around # lakhs aspirants in 2011 to nearly 9 lakhs aspirants in
2016, GATE has become one of the most sought a er avenues for
securing admissions to higher educa on in engineering and also PSU
jobs.

Financial Assistances:
Every GATE qualiﬁers is given Rs. 12,400/as a s pend by Ministry of Human Resource and
Development, Government of India during their
master programs.
Diﬃculty Level:
·

There are almost no complaints of
“lengthy" problems as of now.

·

But as per the vast syllabus of GATE it has
been the toughest examina on in India.

·

H i g h p e rc e n l e s ( m o re t h a n 9 9 t h
percen le, in some cases) are required to
get admission in M.Tech. or M.E. degree
programs in Indian Ins tute of Technology
and Indian Ins tute of Sciences, or get
shortlisted for job interviews in Indian
public sector undertakings.

·

GATE papers are been set in a Smart way.

Subjects/Por on for CS Gate 2017:
·

From 2009 onwards the entrance test for
the two courses i.e Computer Engineering
and Informa on Technology is been
combined and the subjects are applicable
for them as well.

Syllabus for CS-GATE:
1. Engineering Mathema cs
2. Programming and Data Structures
3. Opera ng Systems
4. Discrete Mathema cs
5. Algorithms
6. Database Management Systems
7. Digital Logic
8. Theory of Computa on
9. Computer Networks
10. Computer Organiza on and Architecture
11. Compiler Design
12. General Ability
Numerical and Verbal Ability is common for all the
streams.

Post GATE:
The post GATE process is quite complicated
and without proper guidance, it is easy for an
aspirant to miss out on his program choice. The
below informa on will serve as quick guide.
Can aim for IISc Bangalore:
· ME course: Those with AIR < 100
· M Tech course: AIR < 600
· MS course: AIR < 1500
Can aim for IIT Delhi:
· Direct Admission up to AIR 145.
· Interview/ Test- up to AIR 1200.
Can aim for IIT Bombay:
· Students with GATE score more than 500.
· AIR < 150 get direct call under 1000 can
directly apply.
Can aim for IIT Kharagpur:
· AIR < 1200
Can aim for IIT Madras:
· For Mtech – up to AIR 500
· For MS – up to AIR 2000
Can aim for IIT Roorkee:
· AIR < 1400
Can aim for IIT Kanpur:
· AIR < 650
Can aim for IIT Guwaha :
· AIR < 1400
Best Time to prepare for GATE prepara on:
As early as possible or a er Second Year of B.E.

Shubham Vishwakarma
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Even in today's world freedom of being themselves and doing whatever they
want, for some people is s ll a talk of the future. Also, the ones who enjoy some
extent of freedom would wish themselves to live in a democra c na on. Rightly
jus ﬁed by Lincoln's saying, "Democracy is the government, Of the people, For the
people and By the people". For democracy to be more eﬀec ve, it is important that
people are educated enough to elect the government and also to understand its
func oning. It is also important to communicate with the elected representa ves on
the needs of the people. Digi za on helps in both the processes- Providing equal
access to educa on and communica on.
From the mid-90s the governments in India have been trying to inculcate egovernance in the governing system of the country but due to some or the other
reasons the projects could only make less than the desired impact on the lives of the
people and also didn't much add to increasing the eﬃciency of governance in the
country. It has been felt that a lot more thrust is required to ensure eﬃcient eGovernance in the country. In order to transform the en re ecosystem of public
services through the use of informa on technology, the Government of India on the
2nd of July, 2015 has launched the Digital India programme with the vision to
transform India into a digitally empowered society and knowledge economy. So the
main focus of Digital India project is to improve online infrastructure by making the
country digitally empowered in the ﬁeld of technology. Digi za on targets to create a
digital infrastructure as a u lity to every Indian ci zen. This includes providing highspeed internet, mobile phone and bank account enabling par cipa on in digital and
ﬁnancial space, sharable private space on a public cloud and crea ng a safe and
secure cyber space.
Digital India project can be realized by building the developing all the possible
sectors of Informa on and Communica on Technology in the country. This is planned
to be achieved with the help of Nine Pillars of Digital India, which are listed below
with each of their signiﬁcance;

imagine data ﬂowing out of
light, is it possible? Yes. The
answer is another avatar of
Wi-Fi known as Li-Fi. Li-Fi is
expected to go big by
overcoming the potholes in
Wi-Fi technology.

B r o a d b a n d H i g h w a y s
Plans to provide broadband in the regions (in
the urban areas as well as the rural areas), by
implemen ng the Na onal Op cal Fibre
Network (NOFN). It also contains the
Na onal Informa on Infrastructure (NII)
which would integrate the network and
cloud infrastructure in the country to provide
high speed connec vity and cloud pla orm
to various government departments up to
the panchayat level.
Universal Access to Mobile Connec vity
This ini a ve focuses on network
p e n e t ra o n a n d ﬁ l l i n g t h e ga p s i n
connec vity in the country. Mobile coverage
to remaining uncovered villages would be
provided in a phased manner.
P u b l i c I nte r n et A c c e s s P ro g ra m m e
The two sub components of Public Internet
Access Programme are Common Services
Centres (CSCs) and Post Oﬃces as mul service centres. Some of the services covered
under this project are Aadhaar card,
MGNREGA job card, Exam results, and Land
records.
e-Governance – Reforming Government
t h r o u g h
Te c h n o l o g y
Government Process Re-engineering using IT
to simplify and make the government
processes more eﬃcient is cri cal for
transforma on to make the delivery of
government services more eﬀec ve across
various government domains and therefore
needs to be implemented by all Ministries/
Departments.
eKran - Electronic delivery of services
This ini a ve plans to make all Government
services accessible to the common man in his
locality, through common service delivery
outlets, and ensure eﬃciency, transparency,
and reliability of such services at aﬀordable
costs to realise the basic needs of the
common man.

I n f o r m a
o n
f o r
A l l
Open Data pla orm facilitates proac ve
release of datasets in an open format by the
ministries/departments for use, reuse and
redistribu on. Online hos ng of informa on
& documents would facilitate open and easy
access to informa on for ci zens. Under this
ini a ve, www.mygov.in has been designed
as a pla orm for the exchange of ideas
between the government and ci zens.
Electronics Manufacturing
This pillar focuses on promo ng electronics
manufacturing in the country with the target
of NET ZERO Imports by 2020 as a striking
demonstra on of intent. This ambi ous goal
requires coordinated ac on on many fronts,
such as: Taxa on, Incen ves, Incubators,
Clusters and others.
D i g i ta l o r I T fo r J o b s
This pillar focuses on providing training to the
youth in the skills required for availing
employment opportuni es in the IT/ITES
sector. Along with providing training in the
already good infra areas, special emphasis is
given on training at the lesser developed
areas.
Early Harvest Programmes
Early Harvest Programme basically consists
of those projects which are to be
implemented within short meline. Some of
the projects under the Early Harvest
Programme are Biometric a endance, Public
Wi-Fi hotspots and School Books to be
eBooks.

This will help in decreasing crime if applied on whole. It will help in ge ng things done easily. This
reduces paperwork which in fact eliminates various illegal happenings in the government. With e-health care,
e-commerce, e- cke ng etc. coming in handy beneﬁts people of every age, gender and region to easily
communicate and make their lives comfortable bringing everything to one's doorstep. Digital India is a project
which really improves the quality of lives of many people. It bridges the gaps between the digital haves and
digital have nots. It helps buyers to meet sellers. It ensures that people are served appropriately. A er all, we
must ensure a technology that is accessible, aﬀordable and adds value.
In conclusion I would like to quote the main mo va on behind this project,
“We want to have One Mission and Target: Take the na on forward; both Digitally and Economically.”
- PM Shri. Narendra Modi

Prachi Nagne
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Version Control
with Git

Git is a distributed version control system (DVCS). Authors wri ng books and
manuscripts needed logical ways to keep track of the various edits they made
throughout the wri ng process. Version control systems like Git, SVN, Mercurial
or CVS allow the users to save diﬀerent versions of their ﬁles and revert to those
earlier versions when necessary. The most modern of these four systems are Git
and Mercurial. Each of these has many features designed to facilitate working in
large groups and keeping track of many versions of ﬁles.
It clearly means that every user can have a complete copy of the repository on
their machine with Git. It is essen al, since the user does not need an internet
connec on to check out diﬀerent versions each code or save a new version.
Mul ple users s ll do need some way to share ﬁles. In this case, Git can be used
along with the website GitHub.
GitHub:
GitHub provides the user with a clone of the local repository that is accessible
via internet. Thus, when a par cular ﬁle is changed or modiﬁed, those changes
will be pushed to GitHub and then the user's teammates will pull those changes
down to their local machines.
Se ng Up:
· For macs, download from mac.github.com
· For Linux, type sudo apt-get install git.
A er installa on, get an account at www.github.com. Then, in the home
directory, create a ﬁle (or edit if it already exists) called .gitconﬁg.
Now, when a user is in a repository, he or she can see the project structure
by typing git lola.

Git!
That’s the vcs that I have
to look at Google to use.
-Josef Perktold

Basic Git Concepts:
The beginners normally face diﬃculty with Git
in understanding that as they are working on a
ﬁle, there are at least four diﬀerent versions of
it.
1. The working-copy that is saved in the
computer's ﬁle system of user.
2. The saved version in Git's index (staging
area). This is where Git keeps the ﬁles that
will be commi ed.
3. The commit current at user's HEAD. Once
he or she commits a ﬁle, it (and the other
ﬁles commi ed with it) are saved forever.
The commit can be iden ﬁed by a SHA1
hashtag. The last commit in the current
checked out branch is called HEAD.
4. The commit in user's remote repository.
Once the user has pulled down changes
from the remote repository, and pushed
changes to it, the repository is iden cal to
the remote.
Online Materials:
Lots of materials are available online. A few of
them are listed below. It is advised that these
tutorials are usually wri en for experienced
developers who are migra ng from the other
systems to Git.
h p://git-scm.com/book
- It has complete documenta on with
examples.
h p://osteele.com/posts/2008/05/commitpolicies
- It is a visualiza on of how to transport data
over the mul ple layers of Git.
h p://marklodato.github.com/visual-gitguide/index-en.html
- It provides a more complete visual
reference.
h p://www.kernel.org/pub/so ware/scm/gi
t/docs/user-manual.html
- It is a reference for commands.

Tanvi Sanzgiri
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Human voice consists of sound made by humans using vocal folds for talking, singing, laughing, crying,
screaming etc. Voice is biometric. So, every individual’s voice is as unique as his ﬁngerprints. But what if
someone doesn’t have their own voice? Voice ID technology is an amazing leap in this ﬁeld.
RUPAL PATEL - person who has done something incredible.
People relying on synthe c speech use the voice which they are given, but not their own. Professor Rupal
Patel looks for ways to give voice to the voiceless people. As the Founder and Director of the
Communica on Analysis and Design Laboratory (CadLab), she developed a technology that combines real
human voices with the characteris cs of individual speech pa erns. The result is VocaliD, an innova on
that gives people who can’t speak the ability to communicate in a voice all their own.
“There’s nothing be er than seeing the person who’s actually going to use voice ID technology, seeing their
reac on, seeing their smile”, says Patel with joy.
She introduced the audience to VocaliD project that aims at designing personalized synthe c voices so
that people with severe speech impairments can use a voice that ﬁts their body and personality. This is the
project that she has been working on for several years along with her students and her collaborator, Dr.
Tim.
Oﬃcially, as a company, VocaliD project started in May, 2016 and she has been working on the technology
through her laboratory over at least 5-6 years.
HUMAN VOICE BANK INITIATIVES
Voice banking is the recording of one&#39;s natural voice for the possible eventuality of losing one’s voice.
So ware then uses these recordings in a speech genera ng device or using so ware on a computer so that
the user may communicate using a facsimile of their voice. Human voice bank is basically a voice storage
strategy.
This bank provides suitable voice to severe impediment. To meet the demand, they were working hard to
raise funds and build the infrastructure to gather and store all the donor voices. This eﬀort is known as The
Human Voicebank Ini a ve. The goal is to collect one million voice samples by 2020 to create the world’s
largest repository of voices. This corpus would allow us to generate unique vocal iden es for hundreds of
recipients for whom we do not yet have matching donors. Many recipients have got their desired voice and
many others

PROCESS TO BE FOLLOWED TO DONATE VOICE
You need to be able to read or repeat short sentences that, together, cover all the combina ons of sounds that
occur in our language. The more of your speech, the be er a voice can be created.
This procedure takes about 2-3 hours of speech from each donor. (Though even an hour of speech can go a long
way) You don’t have to do this all at once. You can take your me and break it up into small sessions of around 15-20
minutes, so that you can record your best voice. That’s why this process need a simple website or app — so voice
bank can record whenever they want. But we have to record in a quiet place. The be er we record, the be er the
voice we can created. Each person has a unique voice, which can help this project in its own way. Voice bank should
have all kinds of voices like screaming, crying, shou ng, weeping etc.
WHY DO WE NEED TO DONATE OUR VOICE?
There are so many reasons! First of all, you can help give someone a voice — that’s powerful. But in the process,
you can also learn something about your own voice just by banking it. Most of us rarely give our voice much
thought, but the process of recording can be made educa onal and reﬂec ve. In fact, for K-12 donors, they hope to
develop a curriculum that will supplement the voice dona on process.
But really, there are more reasons than this. If you bank your voice, it may be possible to re-create it should you
ever lose it in the future. And your voice may help researchers learn more about the human voice in general.
Finally, it could not only help us determine be er ways to design synthe c voices, but also ways to apply our
knowledge to improve health diagnos cs, bioengineering and other related ﬁelds.

SANDESH GADE
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What colleges
Don’t Tell You

It's too bad to always study. Right? Or is it par ally wrong? How
many of us really knew that we wanted to be Engineers? Doctors?
Architects? Did we know what we would be a er our gradua on? Do we
even know what or where we would stand 5 years from now? It's
strange, when we don't know the answers for such simple ques ons,
how could we know that we would be best as engineers, or doctors or
whatever the society drives us to. To beat all this, these are the main
ques ons towards one's life; He or she has to give a thought towards it
on a serious note.
This is not an ar cle which informs you about something new, or a
technology that has recently changed the shape of the world. I would like
to get down to the very basic! The basic ques on that everyone needs to
answer before ge ng anything done. “WHAT DO I WANT IN MY LIFE??”.
We are taught all the diﬀeren al calculus we are supposed to know, but
where do we use it. We are taught all the algorithms to do something
complicated, but how do we implement them. We are taught all about
the diﬀerent anatomy in our body, but we s ll harm them by not
respec ng our bodies. What's the point of all this knowledge, when all
we can do is sit and get marks for it?
There are numerous jobs out there. It's really really easy to get a
job. A erall you work for money, so that money can feed you, give you
shelter and give you a status in the society you are living in. But is money
really the one which people should strive towards? The concept of
money dates long back to the “Barter System”.
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