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Message from the Chairman

Dear IEEE Indian Members,

First of all, | would like to thank all the IEEEdia members for showing the trust on me to serve as
IEEE India Council (IC) Chair for 2019. It is a gtehonour with big responsibility for me. | willytr

my best to meet the expectations of IEEE membetadia. | am extremely happy to have a very
strong and energetic team including office beaagrd ExeCom members to take forward to various
activities of IEEE IC. My appreciation and heattféhanks to all of them for shouldering such
responsibility. As we all know that IEEE India Cailn(IC) works in total synchronism and harmony
of actions and thoughts of its members. | am fatipfident that we will work even better manner dgr2019.

As you may be aware that Mr. H.R. Mohan has onegnatgiken up the challenging task of the Newsldfditor (He was
the editor during 2013 & 2017-2018). | thank thet®m leaders for their support & cooperation ioyding the inputs to
the newsletter. The flagship program of IEEE 1CG. MNDICON 2019, will be held in Marwadi UniversjtyrRajkot in

collaboration with IEEE Gujarat Section in Dec 201%ereby appeal to all members to make this INDINCanother
success story, as in the previous years. All I&dislent, Young Professional, Women in Engineeriogdtess (AISYWC)
2019 will be hosted by Hyderabad Section. Vice-@hatudent Activities (Dr Rajashree Jain), YP Yfamshikrishna J)
and WIE (Dr Rachana Garg) are working in consutatvith Hyderabad Section Chair. The details wélldnmmunicated
soon.

IEEE Kerala Section is hosting TENCON-2019, thespigious conference of IEEE R10 at Kochi during27©Oct 2019
on the theme “Sustainable and Innovative Techgieto For A Brighter Tomorrow”. IEEE Kolkata Sectiavill be

hosting TENSYMP-2019, another flagship conferen€dEkEE R10 at Kolkata during June 7-9, 2019 on theme
“Technological Innovation for Humanity”. Both theseents will be great opportunities for our memtersubmit papers,
network, enhance their domain expertise and exffaidknowledge base.

Being the IC Chair Elect during 2017-2018, | fouhdt IC has moved rightly far ahead with leavinglbthe differences.
There are few concerns about the INDICON, AISYWCichneed to be stream-lined. New Technically Co+Spoed
conference fee imposed by IEEE should be implendemtithout hampering the number of events. In theosd IC
ExCom meeting held in Melbourne on March 3, 2019as decided to close the IC chapter due to vargmmplaints and
sustainability, and merge them to the sections. gaidelines for IC Awards and eNotice are formuatend few more
issues need to looked into are

« Reach and regular broadcast of IC Newsletter tmdreased.

« More information on IC Website can be posted fardfi¢ of the members.

« Organisation of Leadership programs for women, erfce organisers, students, YP can be made.

« Membership retention, growth and their elevatiohitgher grade should be increased.

« Creation of Joint Secretary, advisors and inclusibsub-sections chairs in IC ExCom can be explored

| am sure that with the help of active IEEE volantein India, we will be able to make one of thethmuncils of IEEE.
Please do look for regular newsletters and othdatgs.

With warm fraternal greetings
Prof. Sri Niwas SingtfIEEE, FIET, FNAEFIETE, FIE(l)

IEEE IC Chair 2019
snsingh@iitk.ac.in
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Message from Editor
H.R. Mohanhrmohan.ieee @gmail.com

Dear readers,

At the outset, let me wish all our readers a Hagpw Year 2019. We are presenting the first quarter
issue of India Council Newsletter (ICNL) for theaye2019. This current issue of ICNL in 160 pages

features a record number of 25 articles, few itemisiue to the 1st issue of the year such as India
Council Execom members details for the year 201&feiRnce to the Section Reports for the year
2018 submitted to R10 and a report on the recef@itrRdeting held in Mar 2019 at Melbourne.

ICNL thanks the chairs of the Bangalore, KeralaMiptlyderabad, Madras, UP Sections for sending¢perts of their
Section activities as per guidelines, Dr. B. Sagyagana, convener of the IEEE Foundation suppavedt “Celebrating
Sir Jagadish Chandra Bose” and IEEE OES India @hafor the report on the “Conference on Technoledier
Renewable Energy and Water” and IC Chair and Sagrdor their coordination. We look forward to redeg matter
from all the organizers of events at the newsleatteail idieee.icni@gmail.comas per the guidelines published in the
newsletter and also available &ttps://goo.gl/DcVPmx

ICNL thanks the authors who have positively resgahtb our request and contributed the followingpinfative and
interesting articles which are included in thisiss

e The Cybersecurity Renaissance: Security ThreasksRand Safeguards by Dr. San Murugesan

e Solar Energy Harvesting Through Photovoltaics ahodt&catalysis by Dr. Somnath C Roy

e A step towards integrated environment of technologsed learning and quality assessment framewoEk biy.
Sarat Chandra Babu and Mr. N. Satyanarayana

« Dew Computing: A New Era of Computing Implying Minization Over Internetwork Backhaul by Mr. Partha
Pratim Ray

* The Convergence of 10T, Al and Blockchain Techn@sedy Mr. T.A. Balasubramanian

* Electronic Nose- An epitome of perfect sensor systby Dr. Saakshi Dhanekar

* Design of Renewable Energy Powered Car by Dr. &dtivan

e Prayagraj Smart City by Mr. R. Srinivasan

e loT Edge Systems with IEEE 21451 Standards A Petsfgeof Experiential Learning by Mr. P. V. S. N
Rao

e Attificial Intelligence’s Journey from a “Value Gptizer” to a “Value Creator” by Mr. Sojan Georgedar.
Rajeev Mullakkara Azhuvath

e Sensor Hub Environment for Autonomous Cars by MrPVSampath

» Elliptic Curve Cryptography based Certification Aatity by Mr. Kunal Abhishek

e The Smart Grid Computing: A Comprehensive View tavBr Grid Systems by Sanjeevikumar Padmanabani,
Robin Singh Bhadoria, Frede Blaabjerg

«  Driving disruption through innovation: The new messs reality by Mr. Dinanath Kholkar

* Investigate the relationship between Lean and lingdsO Technologies by Sanjiv Narula, Dr. Vishalwar, Dr.
Maheshwar Dwivedy, Dr. Suya Prakash, Mr. SarawjigB

e Making Innovation work for your company by Prof.cat Desai Narasimhalu

« How To Win Customers And Influence Sales In Co-atiee Banks Using Digital transformation by Mridbrar
Pandurangiah and Mr. Ganesh Chandrasekaran

e Machine Learning, the Next Milestone in Human Etiola by Dr. Subburaj Ramasamy

e Seasons of Code by Mr. Shakthi Kannan

e Techniques for efficient ETL Jobs using Apache &fyrMr. M.G. Thiruvalluvan

» DeepVoice & DeepFakes: Exploiting Al-Generated AugliVideo— Boon & Bane by Ms. K. Visalini

« Social Listening through Sentiment Analysis by Mkni Ulanat

*  The Neoskilling Imperative for Fostering Innovatioy Prof. L. Prasad (Retd.) and Mr. S. Ramachamdr

» Jobs and Careers in the New Era by Mr. GopalaswRamesh

e Inclusion begins at Home by Dr Saundarya Rajesh

ICNL wishes to add that the above articles publishethis issue are not peer reviewed and are rdéachecked for
plagiarism/copyright/accuracy for which the authars responsible. Further, the views expresseléset articles are that
of the authors and ICNL is not responsible for angsequences of using the information providethé@sé articles.
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We are happy to have published the following extseirom books with the permission of the authorpublishers.

* “Project Guidelines” Chapter 4 of the book, “i wanhtlo project. tell me wat 2 do” by Shakthi Kannan

e ‘“Self-Learner” Excerpts from the Chapter 1 of theok “ShapelT: A Perfect Gift for Budding Enginedms
Become Industry Ready” by R. Subramani & S. \fajahi

Chairman Dr. S.N. Singh in his message has higtddyhbout the forthcoming major events and alsbneut few issues to
be addressed and the guidelines formulated at @’ What's hot in IT - An Indian Perspective” festu by Prof. S.

Sadagopan, Director, IlIT Bangalore provides a trogerview on various important happenings in fheahd Telecom

sectors in India during Jan-Feb 2019. We are suateréaders will find the information and the rethtinks provided in the
column “Information Resources” compiled by the editir. H.R. Mohan useful. We wish to add that 8rgsting Reads”,
a regular blog post published once in 5 days by iy also be of interest to our readers The arshifehese blog posts
can be accessed dtttps://goo.gl/VGXizdA note from Mr. Deepak Mathur, IEEE Region 10daior-Elect 2019-2020
provides a brief on the incentive R10 scheme tostions and highlights the ‘Conference Leaderstiggram’ being

planned in Aug 2019.

We have also included briefs on nine books -- Wilapovation Black Book on Exponential Technologi2319;
ARTIFICIAL INTELLIGENCE: Reshaping Life and Busingsi want 2 do project. tell me wat 2 do; InteroéfThings;
Business Analytics with Management Science Model$ slethods; Failing to Succeed: The Story of Irgligirst E-
Commerce Company; Future Proof Your Business: Atiia Guide to protect your Business — Now & itihe Future;
The Power of 360 Degree Feedback: The India Waidadership Effectiveness; and YD - Year Down.

We request the readers to make note of the annmarts relating to various prestigious events sechEENSYMP-2019,
TENCON-2019 and INDICON-2019 etc., and submit paard register early and get benefited.

We wish to remind our readers to encourage new reesmio join IEEE at 50% of the annual subscripaowl enjoy the
membership benefits till Dec 2019.

ICNL thanks the various Internet sources and irtshpttps://www.inshorts.cojnfor the information nuggets. ICNL also
thank Mr. Sunil Agarwal and Mr Ajit Ninan for theepmission to use their thought provoking cartogmseared in Times
of India.

Note from IEEE R10 Director Elect — 2019-2010

Region 10 had devised new incentive scheme to mtetigections for the doing activities. Active

sections, who submit the activity reports, are wared for the incentives from Region 10 under this
scheme. The scheme was started by 2017-2018 R&gibirector Prof Kukjin Chun and same has to
continue in 2019. Region 10 recommends that théi@®eChairs to utilize this incentive grants for

new IEEE membership support.

Nine sections out of eleven sections from Indiatpetincentives from Region 10 under this scheme.
It is great to note that top 6 sections in the dist from India and Kerala Section secured top most
position. With such an exemplary performance byidndSections, we still struggle with issues likenmber retention,
inactive chapters, inactive student branches amfecence quality. There is need to brainstorm teisgemechanism to
curb this condition. Our sections, student brancimes volunteers are continuously receiving awanmt$ accolades at
Region and MGA levels. | am sure with some planrang efforts, we’ll be able to improve the healttOdJs in India. In

my view, we should have thorough discussion in &badranches, Sections, Chapters and Council aetissues and let
us come out with some action plans. | am sure olunteer leaders will be able to rejuvenate ailigs.

IEEE organizes approximately 2000 conferences dlynaad 50% conferences are Technically CosponsdRegion 10
organizes more than 700 conferences every year6@ft of conferences are Technically Cosponsoredecentes.
Whereas India organizes 150+ conferences and 75%eremces are Technically Cosponsored. We needhéokcthe
quality of our conferences as per IEEE standartderd is a need to have more trained volunteergdgtions who could
guide conference organizers to run conferenceseaslfEE Standards and follow the process to omgamjuality
conferences. With this objective, Region 10 is piag to have a ‘Conference Leadership Programiamtvolunteers. |
am sure sections will take advantage of this progra

Deepak Mathur
IEEE Region 10 Director-Elect 2019-2020
IEEE India Council Chair 2015-2016
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IC ExeCom 2019

Sl. No | Name Role Membership No | Section
1 Dr. Sri Niwas Singh Chair F 41398439 upP
2 Mr. Puneet K Mishra Secretary SM 80451724| Bangalore
3 Dr. R.B. Jadeja Treasurer SM 90525637 Guijarat
4 Dr. Sivaji Chakravorti Immediate Past Chair SM 00226 Kolkata
5 Dr. Suresh Nair Chair Elect SM 03757648 Kerala
6 Mr. Deepak Mathur Advisor SM 40324184 Guijarat
7 Mr. RK Asthana Ombudsman LSM 08056459 Delhi
8 Mr. H R Mohan Newsletter Editor SM 04142691 Madra
9 Dr. Chankya Jha Webmaster SM92310626 Bombay
10 Mr. Vamsikrishna J Vice Chair Young Professional | M 92210741 Hyderabad
11 Dr. Sujit K Biswas Vice Chair - Technical Activise | SM 8264129 Kolkata
12 Dr. Rajashree Jain Vice Chair - Student Activities SM 90384280 Pune
13 Dr. Preeti Bajaj Vice Chair - Awards SM 40286317| Bombay
14 Dr. Rachana Garg Vice Chair - WIE SM 90384280 elhD

Dr. Kumar Vaibhav
15 Srivasnata Vice Chair - Educational Activities ShBE48252 upP
16 Ms.Sarada Jayakrishnan Vice Chair-Professionaiviigts | SM 90746441 | Kerala
17 Mr. Girish Khilari Vice Chair-Chapter Co-ordinatior) SM 92533680 | Pune
18 Dr. Sudeendra Kaushik Vice chair - Industry Relations SM91134687 Bangalore
19 Dr. Amit Kumar Vice Chair - Conferences SM90732008 Hyderabad
20 Dr. T. Michael N. Kumar Vice Chair - Branding SM452564 Madras

Vice Chair - Membership

21 Mr. Ashok Jagatia Development SM 151373 Bombay
22 Dr. P A Manoharan Vice Chair-HTA SM 90307049 Iveesd
23 Mr. Harish Mysore India Office M 92523596 Baluye
Section Chairs
1 Mr. Keshav Bapat Section Chair SM 92221422 | Bangalore
2 Dr. Prerna Gaur Section Chair SM 41359245 Delhi
3 Prof. Maniklal Das Section Chair SM 80608714 Gatja
4 Mr. N Venktesh Section Chair SM 41506407 | Hyderabad
5 Dr. SK Varshney Section Chair SM 41406211 Khanagp
6 Mr. Sanjay Kar Chaudhary | Section Chair SM 40301940 | Kolkata
7 Dr. P A Manoharan Section Chair SM 90307049 | Madras
8 Mr. Dinanath Kholkar Section Chair SM 41238762 Pune
9 Dr Asheesh K Singh Section Chair SM 90349548 | UP
10 Dr. Sameer S. M. Section Chair SM 80401549  akeer
11 Mr. Abhay Phansikar Section Chair SM 91160918 omBay
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IEEE R10 Meeting

- s IEEE Reglon 10 Annual Genaral Mesting 2019 @
] 10 A 2 -3 Masch 2019, Melbouwrne, Ausisatin IEEE

All the 11 Sections of India along with IEEE Ind@ouncil attended the IEEE R10 Annual General Megetield at
Melbourne, Australia during March 2-3, 2019. Mukipresentations on various IEEE initiatives anagpams were given
by IEEE President, IEEE R10 Director, IEEE R10 Diog-Elect, IEEE R10 ExeCom Members. Awards distidn was
held during Gala Dinner on March 2, 2019. Followiagiards were received by various Sections and Mekns from
India during the award ceremony.

Sl. No. | Name of Award Recipient
1 2018 R10 Outstanding Large Section Award Hydeata&ection
2 2018 R10 Educational Activities Group Award UV@Eangalore Section
3 2018 R10 Education Activities Outstanding Volarte Ms. Shabana Urooj, Delhi Section
Award
4 2017 MGA Achievement Award Mr. Puneet Kumar MaihiBangalore
Section

Mr. Deepak Mathur attended the meeting as 2019-2020
IEEE R10 Director-Elect. India Council wishes him a
successful tenure in IEEE R10. He has announced tha
first Region 10 Conference Leadership Program hal
held in Goa, India during Aug 24-25, 2019. Aim bfst
program is to train volunteers to organize and guiEEE
conferences efficiently and effectively ensuring tjuality

as per IEEE standards.

A Q&A session with 2020 IEEE President-Elect
Candidates were also organized which was attenged b
both the President Elect Candidates.

2018 R10 Councils & Sections Reports are availabfetps://www.ieeer10.org/2018-r10-councils-sectioggerts/
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IEEE Bangalore Section Events

IEEE Bangalore Section Annual General Meeting

AGM 2015

The IEEE Bangalore Section Annual General Meetirith 50 participants was held off 8anuary2019at Dayanand
Sagar College of Engineeringhe event brought together the entire studentdbrahapters across Bangalore under one
roof. The AGM was an opportunity to interact witther members, enrich our professional lives dtagepromote your
career interests, enhance our understanding oSéintion and its activities. The various awards wmiteg the Bangalore
Section encouraged the student chapters to work anwd get benefited from IEEE. Mr Sudeendra, Ckaimmarized the
year 2018 initiatives and challenges. Mr S. RajkBhg Secretary presented the activities repo2@i8 and Ms Sadhana,
Treasurer presented the finance report, which wppeoved by members. A cultural program was cotedbin the second
half.

WIE Summit at National Institute of Technology, Karnataka

NITK IEEE Student Branch organized the Women inhnedogy Summit, a national level three day evenirgu21-23
Dec 2018 under the aegis of IEEE Bangalore Sediicfti: Computer Society, IEEE IAS and IEEE Mangalsubsection.
The event was a huge success with 140+ delegategadrom eight different IEEE Sections in Indiahel event
comprised of workshops and talks by professionalmfleading companies such as Texas InstrumenthaGFoundries,
Intel, SAP, DELL, TCS under three different tracknmputing, Electronics and Automation and Entrepteship. Over
70+ volunteers worked tirelessly and contributedtti@ success of this event.

Embedathon at National Institute of Technology, Kanataka

In the month of January 2019, NITK IEEE conductdd s first hardware hackathon, named Embedatho84 &our

night-long event. The event had 180+ registratifmsthe preliminary round which involved a writtéest comprising
guestions from electronics and basic programmimg I0 teams were selected for the final hackathioiclwhad to come
up with a solution for the problem posed. Thereenmultiple stages and checkpoints to cross and letento finish the
hackathon. Over 10+ volunteers stayed up all dwemight to ensure successful completion of thexevihe winners and
runners bagged cash prize as a reward.
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Workshop on Basic Electrical Engineering at Sambhran Institute of Technology, Bengaluru

IEEE SB of SalT organized a one day workshop onidas
Electrical Engineering on'3Jan 2019. Dr. S. Sridhar, Prof &
Head, Dept of EEE, CiTech, Bengaluru was the resoperson at
the workshop. The event was presided by Dr. H.Gindhrakanth,
Principal, SalT and Dr C.V. Ravishankar, HeoD, Higtics and
Communication, The event was conducted successfutly the
participation of 164 students. The workshop hadorimfative
presentations covering KVL, KCL, Single phase, &g motors
induction motors, transformers, domestic wiring.heTsessions
were informative with ideas to solve the problenonir the

examination point of view.

Program on Career Opportunities in Armed Forces & Drug Free India Awareness Program at Sambhram Institite
of Technology, Bengaluru

IEEE SB of SalT organized a one day programme caré€& Opportunities in Armed Forces for Techniceddbiates”
with Col. K A Ramachandra as the resource persha.évent, attended by around 400 students proddemverview on
career opportunities in armed forces for engineehe speaker enlightened the students on decidirtgeir 12" grade
itself to join the armed forces. During the day tharticipants also supported the event “Drug Fnedéa Live program,”
organized by Art of Living to bring awareness amdmote Drug free India movement.

SDP on “Recent Trends in Network Security & Cryptogaphy” at Sambhram Institute of Technology, Bengaluu

IEEE SB of SalT organized a SDP on “Recent Trends in Network Security & Cryptography” during 22-23 Feb
2019 with Dr. C. D. Jaidhar, Dept. of IT, NITK, Suratkal as resource person.. The event was attended by around
50 students. The technical presentations sessions on network security and cryptography were very informative
and interactive. The participants also had hands-on sessions on these topics.

Workshop on “OFDM LTE Wireless Technology” at Sambhram Institute of Technology, Bengaluru

IEEE SB of SalT organized a two-days” workshop on “OFDM LTE Wireless
Technology” with A T Kishore , Principal Consultant, Telecom, UTL
Technologies as the resource person during 25-26 Feb 2019. 189 students
participated in this workshop and benefited. The workshop sessions covered
the advantages, channel equalization techniques, low symbol rate transmission,
and its future advances.

Workshop on Introduction to Python Programming and Profile Building on LinkedIn at KLS'’s GIT, Belagavi

About 50 students of'4and ' semester ECE participated in one day workshopntmduction to Python Programming
and Profile Building on LinkedLn on 92Feb 2019. The morning session was dedicated toHON PROGRAMMING
where introduction and few basic codes were exedcithe session included hands-on activity. Inatternoon, hands-on
session was conducted on how to build an effe@na attractive LinkedIn Profile. The participanténessed the detailed
demonstration using a dummy profile, learnt how $kills, academic strengths, networks and othenaee of a strong
bio-data can be prepared.

Hackers Richard Zhu and Amat Cama won a Tesla Model 3 by Elon Musk-led electric carmaker and X25 lakh after they

successfully hacked the car through its browser at hacking contest Pwn2Own'. They used a JIT, or justin-time bug, in the
browser renderer process to execute code on the car's firmware. Tesla will release an update to fix the vulnerability.
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ICEECCOT-2018: Third IEEE INTERNATIONAL CONFERENCE on Electrical, Electronics, Communication,
Computer and Optimization Techniques at GSSS Institte of Engineering & Technology for Women, Mysore

-

T —

CoMPECTRICAL, H.Ema:n:. COMMUNICATION
TECHNOLOGIES aND N TECHNMIOUES
(ICEECC 42018

- '-%‘"lm""'g|.1
i

GSSS Institute of Engineering & Technology for Wamé&lysore organized an International ConferenceEtattrical,
Electronics, Communication, Computer and OptimamatTechniques (ICEECCOT-2018) on™and 1% Dec 2018 in
association with IEEE Bangalore Section.

ICEECCOT-2018wvas inaugurated by thehief Guest Dr. Shubhalaxmi Kher, Director & AssdeiProfessor, Department
of Electrical Engineering Arkansas State Universith\sA and Guest of Honor Dr. K.N. Bhanu PrakashuprLeader,
Signal &lmage Processing Group, Agency for Sciefieehnology and Research (A*STAR), Singapore.

Dr. Shubhalaxmi Kher appreciated GSSSIETW forafsutation as the first women'’s engineering collieg€arnataka and
motivated the engineers to contribute towards tuéesy by supporting our eco-system. In her keyraatdress on “Smart
Grid and Cyber Security”, she highlighted the scégeresearch in the fields of sustainable powethim future with an
objective of creating a carbon free world. Dr. KBhanu Prakash said that conferences are the ptatfto know about of
disruptive technologies and to gain the knowledgé¢he required skills to cope up with these techgiohl changes. In his
keynote address on “Al in Healthcare”, he said thate is a need to handle lot of data and addadittitan be done
through good research.

The keynote speaker on®ec was Dr. Teo Yong Meng, Professor, Dept. of N8tional University of Singapore,

Singapore. The conferenceceived scholarly papers and good participatiomfauthors across the world including from
India, USA, South Korea, Italy, Brazil, Columbiahi@a, Malasiya, Taiwan & United Arab Emirates.

Reports compiled and presented by: Mr. S. Rajasdrelajashekhar.S@ge.com

iToons Sunil Agarwal & Ajit Ninan

You can’t park
in the Handicap Zone just because
you've lost your phone.

The Timas of India Dpp. adit page, Mon bo Sat
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IEEE Hyderabad Section Events

AHCSSC-2019: The All Hyderabad Section Computer Saety Student Congress

The All Hyderabad Section Computer Society Studemmgress (IEEE AHCSSC 2019) is the yearly congfesa the
IEEE Computer Society Chapter of Hyderabad Seciibis flagship event of IEEE CS Chapter was orahiduring 3-5
Jan 2019 at Vardhaman College of Engineering, Hajubet.

AHCSSC 2019 highlights include: Three key noteradses ; Nine plenary talks; Robotic Expo; 30@leghates. The
theme of this 2019 congress was “Atrtificial Intgdihce and Robotics”. This congress attracted stuskembers from
different student branches across the country tamarate on new ideas and get awareness aboutténgt trends in
computing technologies.

Dr M.A. Jabbar, Convener and Vice Chair, IEEE C&itar, Hyderabad advised the students to learndwdttskills and
hard skills to be competent in the dynamic changimgld. He had also thanked Vardhaman College djifi&rering
thankful for hosting the Congress.

Some of the prominent speakers addressed at thgr&minclude:

* S Venkatraman Amazon

» Sanjeev Reddy Bora, CTO e Biz Solutions

» Madhav Negi, DXC Technologies

* Dr Atul Negi ,HCU

» PSV Kisshaan, CEO HBots

e Gopal Krishna Kuppa, IEEE Hyderabad Section

* Ravi Bulusu, CEO Enmovil

 Venkat Ramana P, Principle Engineer and Associathifect Samsung
* Rajnikanth aluvalu, Head of CIE, Vardhaman colle§&ngg

e Senthil Kumar Vijaykumar , TCS

* Amarender Katkam, Founder and CEO Smart Brdige &ihrtal Services Pvt Ltd.

This Congress helped the students to learn abtfitiaf intelligence and get insights into thedat development in Al and
Robotics Domain which will help in their research.

The organizing committee of the Congress includ&dincipal of Vardhaman College of Engineering Dr S
Saisatyanarayana Reddy, EXECOM members of IEEE G&t€r, Hyderabad Section Mr Bala Prasad Pedd{fast
Chair and Secretary, Hyd Section), Chair IEEE C&pfér T Vidyasagar , Vice Chair Dr M.A Jabbar, &ty Dr
Rajanikanth Aluvalu and Treasurer Ramesh Chandeadbsl of ECE, CSE, EEE, IT, Mech, Civil, H and $ garticipated

in the Congress sessions.

Report by: Dr. M.A. JABBARKhiljabbar@ieee.org

Speaking at the launch of Stanford Institute for Human-Centered Artificial Intelligence, Bill Gates compared Al with nuclear
technology. "The world hasn't had that many technologies that are both promising and dangerous. We had nuclear weapons
and nuclear energy, and so far so good," Gates said. He added his foundation is experimenting with Al to identify causes of
malnutrition in Africa.

SoftBank Founder and CEO Masayoshi Son revealed he missed out on buying 30% stake in Amazon in its early years as he
didn't have $30 million. Son offered $100 million, but Amazon Founder Jeff Bezos insisted on $130 million for the stake
worth about $260 billion now.
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IEEE Kerala Section: Kochi Sub Section Events

ISED-2018 International Symposium on Embedded Comping & System Design (ISED 2018)

The 8th International Symposium on Embedded Compuwi System Design (ISED 2018) was organised duti®.5
Dec 2018 in co-sponsorship with KSCSTE and CSIRTewhnical Sponsorship by IEEE Kerala Section & ldgub
Section. The conf. was inaugurated by Sri. Mohamhtadish IAS, MD of Kochi Metro Rail Limited on 13fbec 2019.
Dr. R Sasidharan, VC of CUSAT presided over thetiom.

Professor Dr. Supriya M.H., of the Department dilonics welcomed the gathering. Dr. Bijoy, Progmee Chair, ISED
2018 provided an overview of the conf. and itevahce. The Proceedings of ISED 2018 was releag®&ddi. Sandeep
Shukla, General Chair, ISED 2018 and HoD/CSE, I@npur. Prof. Gerhard W. Dueck, Professor of Comp8tgence,
University of New Brunswick offered felicitation.h€ inaugural session concluded with the Vote ofrikkay Dr. Tripti S
Warrior. Assistant Professor, Department of Eleutrs, CUSAT.

ISED 2018 had six keynote addresses as given below:

e “Cyber-Physical System Security: Convergence ottleal Engineering and Computer Science” by P&aideep K.
Shukla, IIT was about cyber attacks and the neeiirfproving security in our fast growing world.

» “Scalable and secure deployment of IoT devices"Myy Arvind Raju, Senior Architect, Intel CorporatipIndia
explained about the different projects and devekmrprocess happening in Intel.

* “Prospects and Challenges of Reversible ComputimgProf. Gerhard W. Dueck, University of New Brurisky
Canada highlighted the research ongoing in hisasgity and country.

» “Revamping Industrial Processes with Block chaigDr. V. Ramakrishna, Researcher, IBM Researctaledplained
in detail about the block chain management andptbeess flow and control as well the role of IBMthe field of
block chain management.

e “System Level Design Tool Set and RTOS for SoC FP®H Dr. Shinya Honda, Associate Professor, Graguat
School of Informatics, Nagoya University addresselRTOS design tools and its importance in chiglldesigning.

e “loT and Embedded systems” by Dr. Lenin Gopal, Asste Professor, Curtin University, Miri, Malay®aplained in
detail about embedded technology trends and iesarel scope.

The day one of the conf had technical sessions achiie learning; VLSI System and Signal Processing Embedded
Challenge in Industry.

After the end of day one sessions, a conferencgugdnwas organised at RECCA club, Co-located withOWA and
Kerala Start-up Mission.

On day 2 of the conf, the programme had parallginial sessions in Communication Systems, PoweardvBystems,
System Design and Security, Embedded System DeSigmal Processing and VLSI System.

At the valedictory function Dr. Bijoy A. Jose, Pragn Chair of ISED 2018 addressed and thanked ttreeigag for the
smooth conduct of ISED 2018. Certificates for lpegier presentations was awarded to Sree RanjapnnRAmrita School
of Engineering, Coimbatore, India on the paper “évll Logical Locking Technique against Key-guesdgitiacks” and
Purvi Patel from DA-IICT, Gandhinagar, India on thaper Low Power Management Unit with Load Regaiatiising
DC-DC Switched Capacitor Converters in 0.18um CMOS.
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Workshop on “Machine Learning”

A three-day workshop on “Machine Learning” was coctéd in colocation with the IEEE Co-Sponsored |8thrnational
Symposium on Embedded Computing and System De@igBD 2018) during 13-15 Dec 2018. This workshopPRibas
organized by Department of Electronics, CUSAT anda&on Corporation in association with IEEE COMSO&da
Chapter.

A total of 62 participants from all over India attked the workshop. On the first day, the ISED 20iduded paper
presentations in Machine Learning track. The pigdiats got a brief idea on current areas of resemrthe field of ML.
Eight papers were presented during the technicai®e and academicians from institutes like [IT§TNand different
Central and State Universities presented theirgape

On 13th Dec, software installation session was dioated where the participants were directed ttaihsiecessary
software required for the ML Workshop in their Lot

On 14th Dec, the first session was on familiaraatof Amazon Web Services (AWS) by Mr. Sriram Kuré8olutions
Architect-Cloud & IoT. He explained all the sendc@rovided over AWS and how to do projects ovemthd& he
participants got the insight of the real-time aggtions like Cloud Computing services over AWS Waazon Sagemaker
Ground Truth, Amazon Recognition, Amazon Comprehémdazon Comprehend, Amazon Polly, Amazon Lex, Aomaz
Transcribe and Amazon Translate. The next sessientdd by Mr. Sachin Rout, Research Associate ffanazon was an
introduction to Artificial Learning, Machine Learmg and Deep Learning. It was an informative sessiod the
participants learned regarding the various paramméteMachine Learning and the difference betweeeLearning and
Machine Many real-time applications and the colfation of Al, ML with the Internet of Things (loTWas discussed. It
was followed by a detailed explanation of Artificléeural Network and the architecture of the same.

In the next session, Mr. Arzan Amaria, Sr. Soluidwrchitect-cloud & 10T, explained the mathematiepproach of an
Artificial Neural Network and the mathematics amatistics behind it. Mr. Sachin Rout, Research Agge, took a session
on Deep Learning and Shallow Learning. It was fo#d by a hands-on session where all the particspantively
participated and the basic code for prediction @adsification problem was carried on. Participamse explained about
various platforms for Machine Learning applicationbBe QA sessions followed was very informative andractive.

On the last day, 15th Dec, the
participants had the first introduction of
perceptron and Artificial Neural Network
by Mithun Sir, Assitant Professor,
Department of Electronics, CUSAT. He
had explained the similarity of a
biological neuron and Artificial Neuron,
a perceptron. He further explained about
working of a perceptron and different
types of Neural Network. In the next
session directed by Dilip Thomas was an
interactive session on Computer Vision

: : and Deep Learning in which various real-
time appllcat|0ns of Computer Vision usmg Deepnm!aag like real-time object detection, Image segtagon, a decision
based on the classification of the image were dised. He had shown the implementation of Deep lmgrim the
Computer Vision and the applications. He later axp@d the basics of Convolutional Neural NetworlNKG and its
working. He explained the various operations inediin a Convolutional Neural Network like convobrij pooling, noisy
image data cancellation, striding. In the handsession participants were explained the workinthefcode of a binary
image classification problem, the challenges in-tie@e applications and how to solve them. At timgl ®f the workshop
participation certificates were distributed.
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ISSC - Intelligent Embedded Systems Challenge

An “Intelligent Embedded Systems Challenge (IES@¥5 organised as a co-located event of the IEEBSmisored 8th
International Symposium on Embedded computing &t&wsDesign (ISED 2018) in December 2018. This @it
competition for both academia and industry IESC lsasched on 1st November 2018 to encourage inivaviateas from

the participants. Identifying ideas in Intellige&inmbedded and Software/App controlled systemsdhathelp people and
society was the aim of this challenge.

Initially, the registered teams were requestedutonst an abstract and report with its implementatiapplications and
future scope. Over 40 submissions from various ecdd institutions in the southern part of India &veeceived. From
these submissions, 30 teams were shortlisted togkephase in which 15 minutes Skype interview e@sducted with
the team members.

Over a period of two weeks, a two-member paneldratteractive discussion with all the selectedangshrough Skype.
Most of the teams were prepared for a demonstratidheir project proposals. The coordinators wereTripti Warrier of

DOE CUSAT and Thomas Sabu of IEEE. Based on thep&lavaluation, six teams were shortlisted for timalf
presentation and demonstration on 13th Decembe8 20the ISED 2018 conf. held at CUSAT. The Listtloé teams
shortlisted for the academic track are:

Zone Adaptive Response System from Muthoot IngtiaitTechnology and Science, Varikoli, Kerala.

Smart Transport Supervise System from KLE TechriodddJniversity, Hubli, Karnataka.

Web-Based Automated Farm Irrigation Control Systesing 10T from Multimedia University, Malaysia.

Real Time Garbage Monitoring Network form DeparttngfElectronics, CUSAT, Kerala.

“l See It All” Implementation of Face RecognitiomurSeillance System Using FaceNet and MTCNN on Jetso
TX2 from Department of Electronics, CUSAT, Kerala.

6. Driver Assistance Device from KLE Technological Uisity, Hubli, Karnataka.

agrwNPE

For the finals round, four out of the six teamsritated and had demonstration booths at the ISEBug which got a lot
of attention from students and professionals. Biselevel evaluation consisted of a three-meml@nte Sri Arvind Raju
of Intel Corporation, Dr. Babita Jose of SOE, CUSKId Dr. Deepti Das of DOE, CUSAT. The evaluaticaswased on
demonstration, presentation and on criteria sudhramation, implementation and toughness of tligeet proposal

The team with the project proposal titled “Driveissistance Device” from KLE Technological Universitgubli,
Karnataka was chosen as the winner of IESC acadiauk. The prize money of Rs 25,000 sponsoredB®BE! Circuits
and Systems Society was presented to winners bysMien Sagunan, organizer of the Entrepreneushgmt by Kerala
Startup Mission.

The industry track was won by “Basic Utility LowEkoskeleton” from Astrex Innovations, Cochin.

Reports by: Dr. Bijoy A. Josdiijoyjose@cusat.ac.in

Eighty-two years old Pope Francis has become the first Pope of the Vatican City State to write a line of code. In
Vatican City, Pope Francis with three young women aged between 11-16 years, contributed a line of code to an
app aimed at promoting United Nations Sustainable Development Goals. Pope Francis wrote the last line of code.
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IEEE Madras Section Events

Annual Meet

The IEEE Madras Section Annual Meet was held Biréb 2019 at the Koodal Hall, Anna University. Ohein About
125 members attended the Annual Meeting.

Dr. P.A. Manoharan, Section Chair, welcomed théngi@ing and provided an overview and the highligiftshe section
activities during the year 2018. He thanked all thembers for extending their support for successfulduct of the
section activities.

Dr. T. Micheal N. Kumar, Secretary, presented teer&ary’s Report for the year 2018, explaining dltvities of the
section, societies, affinity groups, student brascand the membership status and developmenialives etc. The report
was approved by the members.

Dr. V. Jayaprakash, Treasurer, presented the uitealuithancial report for the year 2018 which wiésoaapproved by the
general body. The members were informed that tliitesdi accounts will be finalized as at March 31812 and will be
presented to the members during the Annual GeBady Meeting subsequently.

Mr. C.R. Sasi, Chief Guest, Dr. P.A. Manoharan, i€@han, IEEE Madras Section and Dr. S. Salivaha@mbudsman,
IEEE Madras Section presented the cash awards enificate of appreciation to the best activity fpeming student
branches and the student branches with largest ensnatb members and to the student branches hdbtingections events
like FDPs, technical activities and best perfornsegtion society chapters and affinity groups.

Dr. P.A. Manoharan, Chairman, IEEE Madras Secfitnpduced the new Execom Members to the membedteaknnual
Mee. The Secretary, Dr. T. Micheal Kumar proposedvote of thanks.

The Annual Meet photos are shared in the out webhsips://www.ieeemadras.org/ieee-agm/

Cluster Meetings

IEEE MAS formed clusters with IEEE Society Chaptarmsl organised technical talks. Three such clustgtings were
organised and brief reports are presented below:

Cluster |

e oo s S The IEEE Madras Section organized Symposium Cluagd® in
’--, - ; association with societie chapters of EMBS, RAS @nd EDS

T

[EEE S ‘ on 24.01.2019 & 25.01.2019. The symposium was ineaigd by

5 ; Dr. Vijay K Varadhan, Distinguished Professor, \brsity of
Arkansas, US. Dr. P.A. Manoharan, Chairman, IEEEdfda
Section, presided and delivered the presidentidfexs. Dr .N .R.
Alamelu, Principal, Sri Ramakrishna Engineering |€g¢,
Coimbatore welcomed the gathering.

Dr. Vijay K Varadhan, spoke about Wearable Devioe Ifleart
Health monitoring. The session was very interactiver
Thyagarajan R, [IT Madras, delivered a presentatiofiUnderwater Robotics -- Challenges in desigth emntrol”. Dr. B.
Banu Rekha, Assistant Professor (Sr.), DepartmiBiamedical Engg., PSG College of Technology, Coatore, gave a
talk on “Introduction to Health Care Analytics. .R. Ganeshkumar, Associate Prof., University @ellef Engineering,
Coimbatore, talked on “Bio-Inspired Algorithms f&ngineering Optimization”. Dr. S. Balamurugan, Adate Prof.,

201:9/0.1424
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Amirtha University, Coimbatore, gave a lecture ¢mélligent Control for Power System Operation"wias followed by a
talk on “Solid State Semi-Conductor Devices Receér@nds” by Dr. D. Nirmal, Associate Professor, Depft ECE,
Karunya Institute of Technology and sciences, Caitoie. :.

The two day session was very interesting and indtitra to the students, faculties and research achol The event was
ended with the Vote of Thanks by Mr. K. BalamurugdeEE SB Counsellor, Sri Ramakrishna Engineerirglege,
Coimbatore.

Cluster Il

The IEEE Madras Section MASSYMP-CL-2 was organiped
07.02.19 at Alumni Center, College of Engineering\nna
University) Guindy, Chennai. Mr. S. Sunderash,e/hairman,
IEEE Madras Section welcomed the gathering. Theti@ec
Chairman, Dr. P. A. Manoharan introduced the Cldekst, Mr.
C.R. Sasi, Former Chairman, IEEE Madras Section who
inaugurated the MASSYMP-CL-2 and addressed thecgiaiin

Students, Research Scholars, Faculties of varioakeges
participated in this program. There were aroundpdg&icipants.
The first session was on Carbon Nanotubes And R=tuc
Graphene Oxide Composites for Energy ApplicatiopsProf. Sundara Ramaprabhu, Professor, Departofephysics,
IIT Madras, Chennai. The second session presentatas by Ms. M. Akila, SSN College of EngineerinBr. Uday K.
Khankhoje, Assistant Professor, Dept. of EE, |ITdwes, Chennai delivered a talk on “Signal Proceseirets Maxwell's
Equations: Microwave based breast cancer imaging”

IEEE-PELS, Madras Section organized a session Dasifjn and Fabrication of Electric Vehicle usinguéirless DC
Motor Drive”.by Dr. A. Bharathi Sankar, Post Doeb Fellow, Centre for Nano materials, InternatioAalvanced

Research Centre for Powder Metallurgy and New Mage(ARCI),, Hyderabad. This session focused anlibsics of
electric vehicle and the application of solar egetg power up the electric vehicle. The fabricatiminelectric vehicle
employing BLDC motor was discussed in detail. Takk focused on the design, simulation and impleat@n of the

various components of the solar based electricclehiamely: solar panel, charge controller, bajtety-dc boost
converter, dc-ac power converter (Inverter Circaitd BLDC motor. It also gave a thorough understandf batteries
employed for EV. A glimpse of lead acid and lithivom battery was put forth to the participants. Ardcal specifications
of prototypes of electric bicycle, tricycle and feuheeler were exposed to the student participdritis was followed by
an interactive session with respect to the seleatibbatteries, electric motors and controllers Edf were discussed
enthusiastically by the student and research shola

The last session talks were delivered by Dr. N. BeRrofessor, English, Rajalakshmi, and Dr. S.aRAjssociate
Professor, CSE, Vel Tech University on “ Careerdeses & Recognition, Professional Communicatidtrofessional
Practices and Managing a Professional Network” @fent ended with a valedictory session..

Cluster llI

IEEE Madras Section Event of Cluster — 3 (MASSYMP-§)
was held at Thiagarajar College of Engineering (Y @Bong
various |IEEE Societies (Such as MTT, IT, ComSoc) &th
March 2019 as a part of IEEE SB activities in TGBamized by
IEEE Madras Section. The goal of this program igiisure the
growth of skills and knowledge among professionatsl to
foster individual commitment to continuing educatimmong the
IEEE members, the Engineering and Scientific Cormitguend

Eﬂ, = the general public.
@] 1€

s The participants of this one day event were thdesits, student
members of IEEE, Research Scholars and faculty reesriipom various colleges numbering about 50. Atitraugural
session, Chief Guest Dr. V. Abhaikumar, Principethiagarajar College of Engineering and Chair, IEEiErowave

Theory and Techniques Society, Madras deliveregthsidential address.

Mr. Rajendran Venkataramasubbu, CEO, Adroit SadidrPrivate Ltd, Chennai took part in the inaugwedsion along
with Prof D Vijendra Babu, Vice Principal, Aarupadseedu Institute of Technology, Chennai. The firsspirational
session on Blockchain Architecture was deliveredvry Rajendran Venkataramasubbu. The next sessamom Cloud
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based repository for snapping document taken byPRdmavathi. The session was very detailed ondingtdrom the
basics (what are data centres, cloud etc.,). Meedémonstration by the staff was interesting.

In a presentation session on 5G communications,Vijendra Babu, was the speaker and gave additioriatmation
about 5G. The next interactive session was hanbiedr. Mrs. Raju who had discussed about antennas@, the
advantages and real live problems in the desigh gfaantenna in 5G. The last session on “Wirelesdios for loT
applications” was handled by Dr. Deepak Rampragsétie President R&D, Thiagarajar Telecom Solutiodsdurai. He
had stimulated the students by arising many questiowards them. He explained the concept of loth weal life
applications. Finally, the symposium ended up watialedictory address by Dr. B. Manimegalai, Predes Member,
IEEE Antennas and Propagation Society. Overallstimeposium was informative.

Report by Dr. S. Joseph Gladwjasephgladwins@gmail.com

The 10 business phrases most likely to make you scream

. Touch base offline (let's meet and talk)

. Blue-sky thinking (creative ideas free from praaticonstraints)

. Punch a puppy (do something detestable but gooithéobusiness)
. Thought shower (to come up with several ideas)

. Thinking outside the box (thinking creatively amshovatively)

. It's on my radar (I'm aware of it)

. Close of play (the end of the day)

. Singing from the same hymn sheet (all in agreement)

. Peel the onion (to examine a problem in detail)

. To wash its own face (to justify or pay for itself)

Did You Know These Things Had Names?

» The space between your eyebrows is called a dgabel

» The way it smells after the rain is called petoich

e The plastic or metallic coating at the end of yshioelaces is called an aglet.

e The rumbling of stomach is actually called a wamble

* The cry of a new born baby is called a vagitus.

» The prongs on a fork are called tines.

e The sheen or light that you see when you close gges and press your hands on them is called pbosph
e The tiny plastic table placed in the middle of azai box is called a box tent.

» The day after tomorrow is called overmorrow.

* Your tiny toe or finger is called minimus.

» The wired cage that holds the cork in a bottler@fropagne is called an agraffe.

« The'nanana'and 'lalala’, which don't reatlyehany meaning in the lyrics of any song, areedalbcables.
* When you combine an exclamation mark with a quastiark (like this ?!), it is referred to as areimbbang.
* The space between your nostrils is called colunmeli.

* The armhole in clothes, where the sleeves are sewalled armscye.

e The condition of finding it difficult to get out dhe bed in the morning is called dysania.

e Unreadable hand -writing is called griffonage.

» The dot over an “i" or a “|" is called tittle.

» That utterly sick feeling you get after eating oinking too much is called crapulence.

» The metallic device used to measure your feeteaskioe store is called Bannock device.
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IEEE UP Section Events

CONFLUENCE 2019

The CSE Dept, Amity School of Engineering and Tetbgy with the technical co-sponsorship of IEEE BEction
organized the '9 International Conference CONFLUENCE-2019 during11Q Jan 2019 on the theme of “Cloud
Computing, Data Science and Engineering” at Amigympus, Noida.

The 2019 Summit witnessed 10 international speafikers across the globe including University of fdiar, USA, NTU,
Singapore, Middlesex University, London, Universitfy South Albama, USA, University of Aizu, Japamilkrsity of
Limerick, Ireland, University of Newfoundland, Catza Dortmund University, Germany, Waseda Univeysitgpan,
Weizmann Institute, Israel, and Israel Academyoidrsce and humanities.

126 papers were accepted for presentation out dfré6earch paper submissions from across the ghdbéhe papers
registered and presented will be sent to IEEE Xporgital Library for publication and all publishgzhpers would be
indexed in SCOPUS.

The conference inaugural session dignitaries iredudProf. (Dr.) Manuel E. Bermudez, University dbiiida, USA; Prof.
(Dr.) Glenford Mapp, Middlesex University, Londorof. (Dr.) Hiroshi G Okuna, Waseda University, aajpProf. (Dr.)
Bernhard Steffen, TU Dortmund University, GermaRyof. (Dr.) Tizinia Margaria, University of Limetic Ireland; Prof.
(Dr.) Subhash Bhalla, University of Aizu, JapamfP(Dr.) David Peleg, Weizmann Institute, Isratpf. (Dr.) Balvinder
Shukla, Vice Chancellor, AUUP & Patron, Confluer&¥ 8, Prof. (Dr.) Abhay Bansal, Jt. Head, ASET &MHGSE; Dr.
M.K. Pandey, Jt. Head, ASET; and Dr. Abhishek Saigbeputy HoD(CSE), ASET.

Embracing the distinguished forum, Prof. (Dr.) Batler Shukla, Vice Chancellor, AUUP & Patron, Coefice 2019,
shared her thoughts upon how the 9th InternatiGoaifluence provides a manifesto for the researchneonity, industrial
experts, scientists, participants and studentsolieatively exchange innovative ideas and enablgrdumutions to novel
research and developments in the field of Cloud Q@ing, Data Science and Engineering. Prof. (Dbha@y Bansal, Jt.
Head, ASET & HoD CSE as a mentor, motivated thelesits to ace for opportunities whilst their intdi@es with the
renowned Academicians.

Through a range of 20+ keynote speeches, spedaisioss like CXO Forum and Plenary session, audianttessed new
ways to deal with the challenges faced in areaSlofid computing, data science and engineering. ergage of India
was also showcased through an exceptionally welbpeed series of cultural events on the evenindayf one.

“Cyber Cup” was organized as Pre Conference Everitb & 9th of January, 2019. The fest was a cudtidm of skKill

and prowess. All competitions under the Cup wetécstest the intellectual, oratory and creativiélskf participants. The
fest served as a platform for talents to competeranrcollege fraternities while basking in the dpof conviviality.

Over 700 students from various schools under “Cy®ep-Junior” and Colleges and Universities undeybd€ Cup”

participated in this fest. Also five Pre Conferetelés by International experts were organized.

Valedictory Session was graced by Mr. Manav Sehdald of Solutions, Architect, Amazon Internet $=s Pvt. Ltd.,
Prof. (Dr.) Shyi-Ming Chen, National Taiwan Univitysof ~ Science and Technology, Taiwan, Prof.J[BPlarlod Pardue,
University of South Alabama Graduate School, US#fRDr.) David Harel, Vice President of Israelgklemy of Science
and Humanities, Israel, Prof. (Dr.) Naveen ChilanikiLa Trobe University, Australia, Prof. (Dr.) Alnrew Keong Ng,
Singapore Institute of Technology, Singapore, P(8ft.) Mahardhika Pratama, Nanyang Technologicalvehsity,
Singapore and Prof. (Dr.) Manfred Broy, Technicahivérsity of Munich, Germany. Founder President, BRB&
Chairman AKC Group of Companies, Dr. Ashok K.Chauh#so graced the dais. Top officials of variouduistries like
Honeywell Automation India Limited, Spicejet, PimuTime DigiPlex Pvt Ltd, Goods and Services Taxwek, Hanu
Software, Bravura Solutions, HCL Healthcare, Quadoo Ventures, Flipkart, IBM India Pvt Ltd, InterraysSems and
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Collins Aerospace were welcomed and honoured. Alsuty Researcher Awards were conferred upon tantjsished
researchers and academicians for their significantribution in their respective fields. Amity Umeissity also conferred
Honorary Professorships to eminent scientists addstrialists.

Showcasing its hospitality, Amity also organizettip to Taj Mahal, Agra for the foreign delegateshielp them explore
the diverse culture of India.

Workshop on RC Aircraft and Sensor Guided Autonomos Robot

- —_— = e
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On the occasion of National Science Day, IEEE SBR&C Mainpuri in association with Sky-fi Labs onjgged a
workshop on RC Aircraft and Sensor Guided AutonosnBobot during Feb 28 — Mar 2, 2019. The 3-day slok was
inaugurated by the Director. Dean Academics, Deadeht Welfare and HODs of various departmentsgpated in the
inaugural.

The introduction to the topics, the important teiansl the basics of robotics is what started thetiob classes. In aircraft,
aerodynamics starts the lecture. On the first &mffj Software Coding of Arduino Board and the ggrfor Aircraft made
everyone excited. The students enthusiasticaliyvsld keen interest and were delighted to learn tath@unew concepts
and technical aspects like coding, mechanical aspéthe RC airplane and much more.
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On the second day, students of various departnuatisctively were asked to think, analyse and saggelutions The
third day focused on testing. Self-made Airplanging in the sky, Robots working as desired creatieel aura of
satisfaction and proud. Various Competitions weganised for both workshops and winners were avthodesh prizes
worth Rs. 4000.

The event ended with the prize distribution cereynfor the top performers, mementos to the trairzerd motivational
words by the Convener Professional Activity ComesttEEE UP Section Dr. Aseem Chandel. He encourdmgestudents
to actively participate in such events to grabttatise opportunities. He further demonstrated tmatéam works like this
enhances the cooperation among the students antlulds up the confidence and leadership quality.

SPIN 2019: 6th International Conference on Signal ldcessing and Integrated Networks

The 6th International Conference on Signal Proogsand Integrated Networks, SPIN-2019 was organizeDepartment
of ECE, Amity School of Engineering & Technologymity University during 7-8 March, 2019. This cordace was
technically co-sponsored by IEEE UP Section. Okergast few years, SPIN has emerged as a well-nesgfjconference
in the country and overseas because of its highitguaeer-reviewed research articles, invited tafkem renowned
academic and industry leaders, showcasing lataevations and networking opportunities.

qFL’ﬂHN[JL{HS‘f

" INTERMATIONAL CONFERENCE

SIGRAL PROCESSING AND |NTEGRATED HETWORKS

The conference had a very high quality technicapm consisting of 38 invited talks and 227 cdmiiory papers. The
invited talks were delivered by renowned reseaxchieroughout the world from countries: USA, UK, Key, Taiwan,
Sweden, Spain, South Korea, Singapore, Portuga&njdtaly, Indonesia, Greece, Egypt, Czech Rehuwdit. SPIN-2019
attracted contributions from several countries saslapan, USA, Sweden, Portugal, China, Southaid&gypt Spain,
UK, Costa Rica, Czech Republik, UAEand many prera@demic institutions and organizations of Inike IITs, NITs,
DRDO, NPL, ISRO, CSIR-CSIO Delhi, BEL, BITS Pilam;TU, NSIT, Jamia Milia Islamia, and JNU etc. Se\&pecial
Technical Sessions and 19 Poster Presentationsalererganized during these two days.

Additionally, the following activities had been ahucted.

e A Gamified workshop for data driven innovation “bwators Marketplace on Data Jackets” by
Dr. Teruaki Hayashi and Mr. Masahiro Senda, Thevensity of Tokyo, Japan.

e Session on Plagiarism and Ethical Issues Relatesti@ntific Research Paper Writing a®tlident Conclave to
Promote IEEE Membership and Leadership Skills.

« Design Thinking Workshop on “Engineering Design &MProduct Development”.

e Asession on “IEEE Women in Engineering (WIE)” tmfote Women Engineers and Scientists.

* A session on “Recent Research & Innovation Trends”.

e Special Session on funding opportunity and chabenig research and innovations conducted by disished
panellist from DRDO, DoT and DST, Govt. of India.

* Industry Interaction session with more than 25 BiduExperts including Airtel, Samsung, and Havetrs

In SPIN 2019 conference, the Chief Guest Prof.)([Raj Mittra, University of Central Florida, USA dGuests of
Honour Dr. Kazuya Kobayashi, Chuo University, Jg@dn Arun Malik, Director, Quality, Airtel, Dr. Kashik Saha,
CTO, Samsung, and Mr. Anil Bhasin, President, Haviidia Ltd had shared their thoughts and knowdedgth the
researchers, faculties, students and participants.

Prof. (Dr.) Manoj Kumar Pandey, General Chair, PR#j Kamal Kapur, Conference Chair, Dr Pradeep &uamd Dr.
Ashwani Kumar Dubey were the Organizing ChairSBfN 2019.
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ICSC-2019: International Conference on Signal Procesing and Communication

The Dept of ECE, Jaypee Institute of Information Aredogy, Noida with the technical sponsorship cEEEUP Section
and IEEE UP Section Signal Processing and Comg&derety Joint Chapter successfully organized tfie &dition of

International Conference on Signal Processing amahr@unication (ICSC 2019) from March 7 - 9, 201%heTevent was
inaugurated by the Vice Chancell@rof. S. C. Saxena.

Furthermore, ICSC team had brought together a@essi Women In Engineering and also . and put tegestudent
project exposition. The conference witnessed pletalks by world renowned academicians and legdimas industry as
listed below:

e Dr. Gurtej Sandhu, IEEE Fellow is Director Microrechnologies Inc., lIdaho, USA and has around 1350 US
patents. He hasthe honour of having more patdr@e Thomas Edison. He has pioneered several proces
technologies currently employed in mainstream CM§@&iconductor chip manufacturing that enables DRAM
and NAND memory chip scaling.

«  Prof. Mohamed-Slim Alouini, IEEE Fellow, Professord Assoc. Dean KAUST, with Google Citations ofiard
45,000. He is IEEE Distinguished Lecturer of IEEBn@nunication Society. He is currently Editor of EEE
Transactions on Wireless Communications.

« Prof. George K. Karagiannidis, IEEE Fellow, Aris¢otUniversity of Thessaloniki, Greece with Googliéa@on of
around 15,000. He has served as Editor-In-ChidE&E Communication Letters and is highly cited exsher
continuously from year 2015 onwards. He is IEEEiDgIished Lecturer of IEEE Communication Society.

e Prof. Dipankar Dasgupta, IEEE Fellow and ACM Digtirshed Speaker, Professor at University of Memphis
USA with Google Citations around 16,000.

e Prof. S. N. Singh, IEEE Fellow is Vice ChancelloMMIUT Gorakhpur and Chairman of IEEE India CounEie
is also IEEE Distinguished Lecturer has googleticites around 10,000.

e Dr. Ashok Chandra, International Telecommunicatibhmson (ITU) Expert, has served as Wireless Advisor
GOI, Ministry of Comm. & IT and helped establishwnéiT's and [IM's and IlIT's, he is currently semgi as
Adjunct Professor in [IT Bombay.

< Dr. Panagiotis D. Diamantoulakis, Aristotle Univgrsof Thessaloniki, Greece is researcher in thklfiof
Wireless Communication and Editor of IEEE Wirel€snmunication Letters.

68 papers were accepted for presentation in ICS@ 20t of around 160 submissions from across thédwd here were a
total of seven technical sessions covering diffeeard all possible aspects Wfireless Communication Systems, Signal
Processing for System Analysis, VLSI Circuits andt8ms, Embedded Systems, Machine Learning in BRyeessing,
Internet Of Things in Communication, Machine Leamiin Communication, Image Processing, etc. Thezeewhree
poster sessions covering many posters in all abwm@ioned fields of Electronics Engineering.

Reports compiled and presented by: Dr. Danish Atti@nishather@gmail.com

A "high-severity" Android bug that exposed user data for over five years and could let hackers spy on them was fixed only for
newer phones. Google will provide automatic update to users of Android 7 or above, while Android 5 or 6 will need a
manual update through Play Store. However, Google said it won't be fixed on 'Android 4.4".
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Celebrating Sir Jagadish Chandra Bose

Sir Jagadish Chandra Bose, one of the fathers afioRBhysics, demonstrated in Calcutta, India, tle@egation,
transmission and reception of electromagnetic waate60 GHz frequency over a distance of 23 metersugh two
intervening walls by ringing a bell and detonatmghpowder in 1895. He developed several comporsmts as a spark-
gap transmitter, coherer, horn antenna, dieletgris, polarizer, and cylindrical diffraction grajinSome of his concepts
and components, in a further refined form, contitmée used today in space communications. His ugdonsidered to
be at least 50 years ahead of his time. In faéiElBamed Sir J.C Bose as one of the fathers of dénces.

IEEE celebrated the 180anniversary of Sir Jagadish Chandra Bose on Fepiiig 2019 by reflecting on his life and
works through eminent speakers compassionatelggting his work to 150 plus aspirant IEEE membeid engineers on
a Sunday morning in Bengaluru, INDIA. This worksheghich was inaugurated by Dr. S.N.Singh (ChaifzEEIndia
Council), showcased the innovations of Sir J C Barsa its relevance and contribution to the modeahnology. While
Prof. B S Sonde (ASM Technologies), Prof. D P Setag(NIAS) and Dr. Surendra Pal (DRDO) reflectedtomlife of Sir
Jagadish Chandra Bose, Mr. C S Rao (Quadgen Wire&edutions) and Dr. Yashwant Gupta (TIFR) presfrites
application of Sir J C Bose’s work in unlicensed 5&hd for communication networks and Radio Astropom

IEEE 47
IEEEX"Y shualERE

IEEE %52
IEEES™" siliealEEE

Celebrating Sir Jaggdish Chandra Bose

Celebrating Sir Jagadish Chandra Bose
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ebrating Sir Jagadish Chandra Bose

The highlight of the workshop was the demonstratidnthe working replica model of JC Bose’s millimeetwave
experiment by Dr. Dr. K.A.Shaik (MJCET) and Dr. .Blbhiuddin (MJCET) as well as demonstration of roigave

apparatus by Mr. Sudhir Phakatkar (TIFR).

IEEE Foundation as part of the “Furthering Indiardeption of IEEE” project sponsored this workslooganized by the
IEEE India Council, IEEE Bombay Section, IEEE Bdoga Section and supported by IEEE SPS Bombay @hagtd
IEEE APS-MTTS Bangalore Joint Chapter. The workshhegtd at the landmark World Trade Center Auditoriinm
Bengaluru was sponsored by the World Trade CeBtemgaluru for this noble cause. The Organising catamfor this
event comprised of B. Satyanarayana, Harish Mysdumir Mohammed, Puneet Mishra and Sri Chandra.

Articles based on the presentations and demorwigably the distinguished speakers will be brougtitsoon as a special
section of the Newsletter.

Report by: Dr. B.Satyanarayanbsn@tifr.res.in

unced the development of a "iron-mercury-iron coherer with
detector” in a paper presented at the Royal Society, London.

fi"ntil:ipated the existence of P-type and N-type semiconductors.

. : igﬁ';lgmby g..‘q':ha'.uu, Busgfls.éfiﬁ;rimentaqufk in millimeter-band radio
was 'zéd:?s'énIEEE Milestone in Electrical and Computer

.

—
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IEEE OES India Council Chapter Event

Conference on Technologies for Renewable Energy atdater (TREW)

National Institute of Ocean Technology (NIOT), Ihdge of Electrical and Electronics Engineers —IEEEeanic

Engineering Society India Council Chapter (IEEE-QHBdian Desalination Association South Zone (In[B¥)) and the

SRM Institute of Science and Technology joined Isamad organized a three day conference frito @ March, 2019 at
NIOT, Chennai 600100. The unique conference onviie topics of water and energy was conspicuouthbypresence of
high profile technology thought leaders and theratance of aspiring and ambitious young science tacknology

students with the active intervention by industxperts and corporate C-suite CEOs.

Dr Purnima Jalihal welcomed the gathering. Dr SbRakar mentioned the role of Indian Desalinati@sdgiation in the
arena of water and renewable energy. Dr M.A. Atmdisaremarks included the activities of NIOT duritige past 25
years and the importance of renewable energy ater war. Rajeevan Secretary, Ministry of Earth &cis expressed that
the growth of renewable energy in the country heenbsatisfactory with its"4rank in global solar power production and
with an ambitious futuristic program on the antle added that water could be a vexatious issuessiraéeldressed
expeditiously and energetically, this merits imnageliattention of water technologists and profesdson

Dr. V.K. Saraswat, Member NITI Aayog was the Chiefest and delivered the keynote address. In alkding discourse

covering the whole spectrum of water and energyjdraonstrated the power of technology as the attiefoluble and
also as the art of the possible. The Smart EnerggrBm envisions smart cities, smart, transpomatsonart grids, smart
water supply and smart living. He lamented thedhious’ misuse and abuse of water in a five stiimggefor a bath, which

could quench the thirst of a whole population ®Raasthan village. He emphasized that energyiefiity and resource
recovery are the twin critical variables of sustdile development.

The two million liters per day capacity low temptewra thermal desalination plant using condensectdjeat at Tuticorin
Thermal Power station was flagged off. A coffeddatook which chronicles the 25 year journey of NI@ the area of
ocean energy and water was also released.

Dr. V.K. Saraswat also presented the coveted Makdndia
Awards of InDA South Zone to the recipients. The akd/ for
Energy sector was conferred on Professor ChetaghSSolanki of
IIT Bombay and that for Water sector was conferwadDr. Asim
Kumar Ghosh of Bhabha Atomic Research Centre. H® al
inaugurated the exhibition section participated bgrious
industries related to the field of renewable eneng water

Dr. M.A. Atmanand delivered the openiptenary session talk on
“Technology Developments for Blue Economic Growthindia”.
Recalling the fact that India is havmg a coastlof around 7600 km long and an exclusive econaome of 2.3 million
square kilometers, he reiterated the need foregfimtechnology developments for the harvestintivafg and non-living
blue economic resources and for protecting theracescosystems.
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Dr. K. Balaraman, Director General, National Ingstof Wind Energy provided an overview of Wind RoWevelopment
in India. He informed that the governmental tarfigetwind power is 60 GW by 2020 and India’s rankag is 4" in the
world.

Dr. G.V. Reddy of DST presented an outline of tregex technology initiatives undertaken by the depant to address
the water challenges and capacity building of neteprofessionals and water managers.

Dr. N. Vedachalam of NIOT focused attention on tlieans as a strategic frontier with reference ® lyalrates. It is
estimated that 1894 trillion cubic metre of methgas as gas hydrates below the Indian sea floareleet 800 to 3000 m
depth. A reservoir with 90% hydrate saturation pasduce 8 billion cubic metres of methane and 7ianicubic metre

of water over a period of 3.6 years.

Many delegates participated from various Governmamanizations, Research Institutes, Academia ardlditries
participated and stressed about the importancecbfiblogy for renewable energy and water

In the Oral and Poster Sessions, young scien@sgineers and research students presented a wed&wsp of research
findings pertaining to water and energy and exgditheir work to the delegates.

SRMIST, as part of the conference conducted anbéidn of working models which had wide particiati from the
students of various schools across Tamil Nadu

The conference concluded with a valedictory furnrctigith

remarks by Dr. G A Ramadass, Chairman, IEEE-OE$iesG
of Honour Dr. M. Vairamani, Dean, School of Bio Emegring,

SRMIST and the Chief Guest Dr. M.A. Atmanand, Diogc
NIOT. Prize distribution to school and college dgnts for
model competition and paper and poster presengatias the
highlight of the valedictory function.

The conference highlights include:

No. of Participants: 300
No. of Exhibitors: 6

No. of invited talks: 37
No. of Student Papers & Posters received: 28
No. of Papers presented: 8

No. of Posters presented: 12

An Organizing Committee of 10 distinguished PatramsConference Advisory Committee of 11 Desalimatibought
leaders and a National Organizing Committee of 3peds powered the high quality and high densitpfeence.
Coherent synergy was brought into action betweademia and industry. On the whole, the conferemoadht together
academia, industry and researchers for the commasecof renewable energy and water.

Report by: Dr Purnima Jalihal

iToons Sunil Agarwal & Ajit Minan
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What'’s hot in IT - An Indian Perspective (Jan-Feb 2019)

(3\-__"

Prof. S. Sadagopan
Director, 1lIT-Bangalore

ss@iiitb.ac.in
February 2019
Universities, Science & Technology and Policy

e lIT-Delhi announce$00 PhD Fellowships for International studentdrom the academic year 2019-20, a game
changer initiative of the Indian higher educatigatem

e Prime Minister dedicatesIT-Dharwad andllIT-Dharwad to the Nation on February 10, 2019

* German auto components big@ieschfunds anAl Research Center in IIT Madraswith planned investments of
Rs 20 Crores on February 6, 2019

¢ ISRO unveils ‘Human Space Flight Centet in Bangalore on February 1, 2019; 31st commuriacesatellite
GSAT 31 launched from France on February 6, 2019

e Considering the fact that Government&igel Tax’ continued to bothestart-upcommunity in India, the tax
exemption cap was hiked to Rs 25 Crores and tleetafé time was increased to 10 years, in FebrRai®

e The newpolicy one-Commercefor firms kicks in from February 1, 2019

e TRAI norms forbroadcast TV channel pricingcomes into effect from February 1, 2019; expetbeshve
money for hundreds of millions of TV consumers

« Union Governmentpresents it¥ote on Accounton February 1, 2019; actifidinance Minister Piyush
Goyal (Finance Minister Arun Jaitley is away in USA oedital grounds) creates history — the first finance
minister who is a formally trained accountant @ectfthe national topper in his batch) - does alfimlance
between fiscal discipline and populism

Products

e MWC 2019 (February 25 - 28)had many products particularly smartphones thdtd*fisom LG (Dual Screen)
andHuawei (Mate X) - in addition t@amsung“Fold” - 5G was the dominant theme

e Samsunglaunched its revolutionary phone with foldable thyfSamsung Galaxy Folcon February 20, 2019 at
Bill Graham Civic Auditorium in San Francisco, thiace where Steve Jobs launched Apple Il way badei7

Indian IT Companies
e TCS posts good results on January 10, 2019, with igieelst-evequarterly profit Rs 8,105 Crores
MNC IT Companies in India

* In February 2019, Frenchajor Thaleslaunches its R & D Center in Bangalore

» Hero Chip Design facility was launched in Bangalore on February 20, 2019

e SamsungR & D Institute signs up for another 4,00,000 $gsppace in Bangalore on February 16, 2019

* Amazon & Wal-Mart lose $ 50 Billion in market-capitalization in gafebruary 2019, partly impacted by the
Indian e-Commerce rule kicking in on February 1120Amazon license gets restored on February 6 201

* Prime MinisteModi receivesSeoul Peace Prizen February 23, 2019

e |IT-KGP Alumnus and IITB faculty D6ubasis ChaudhurynamedIT - Bombay Director ; to take charge on
April 15, 2019

e February 2019 sa®riram Raghavan of IBM Research (India)moving to USA to lead Al Research in NYC

IEEE India Info. Vol. 14 No. 1 Jan - Mar 2019 Page 24




Start-up

Interesti

General

India-educated BITS-Pilani alumnus RRgvathi Advaiti was named Ek (earlier FlextronicSsCEO on February
11, 2019

CTS CEO Francisco D'Souzasteps down after 12 years of glorious innings (C&\&nue saw top-line growing
from $ 1.42 Billion in 2006 to $ 16.1 Billion in 28); settles a long-pending dispute with US Regul8ecurities
& Exchange Commission for $ 25 Million on Februa#; 2019

Mukesh Ambani (with $ 54 Billion) in globalTop 10 in Global Richlist of Hurun (February 27, 2019), for the
first time; Bill Gates is No 2with $ 96 Billion andBezos of Amazortops the list with $ 147 Billion.
Interestingly, 2470 individuals account for 12%gtdbal GDP, demonstrating the concentration of theaiong
the top

Scene

Intel acquires Hyderabad-based starthugda — a silicon and platform services provider in ¢inaphics arena for
GPU - on February 18, 2019

India’s hotel room aggregator start-Qyo enters US market in February 2019

Swiggy (food delivery company) acquired Al-startdmt.io on February 4, 2019

ng numbers

India’s IP Index rank moved from 44 to 36 in the year 2018, as per UBabtenent of Commerce Report; the
largest jump in the year across all countries

GST collectionsin February 2019 sees a marginal drop (Rs 97,24veSy

India’s Central BanlRBI cuts “repo rate” by 25 basis points on Februgrg2019

Akshaya Patramid-day meal program among School students iralfiin by ISKCON) touches 3 Billion mark
on February 11, 2019; starting with 1,500 childire@000, it crossed the 1 Billion milestone in 2@ the 2
Billion milestone on 2016

Government of India increase®A by 3% (from 9% to 12%) effective January 1, 2019 on Fabyd9, 2019
Tata Motors posts a record loss of Rs 27,000 Crores for theligct— December 2018 quarter; the largest ever
loss for any Indian company in the corporate histdrindia!

India’s National War Memorial (built over 2017 to 2019) was launched in New Dabar India Gate on
February 25, 2019

Indian Railways’ Integral Coach Factory (ICF), Chennai bidnde Bharat Express train commissioned on
Delhi — Varanasi route on February 17, 2019; ittsta new era in high-speed train travel in India

Bangalore Airport commissions its 3.4 M\§olar plant on February 6, 2019

In early February 201%irbus decides to stop production of its iconic jumbaft “Airbus 380" from 2021
US President Trumpdeclaredocal emergencyto press through his demand for billions of dallfor the
planned Mexico Wall on February 15, 2019

A major forest fire destroys 6,000 acres of fotastl in Bandipur, Karnataka during February 22 -Z®19; 300
cars gutted during Bangalore Aero Show on Febr2ar2019

Terrorists with Pakistan support kill 40 CentrakBi/e Police personnel Rulwamain Kashmir on February 14,
2019; India conductSurgical Strike 2.0and kill 300 terrorists in a terror camp by flyiptanes 70 Km into
Pakistan territory in a sophisticated and swiftrtitrute operation in the wee hours of February 2892in turn,
it leads to loss of Indian Air Force Pilot AbhinamdVarthaman; luckily, Pakistan released him antiddndan
reaches India back on March 1, 2019 after 60 holcaptivity

January 2019

Universities, Science & Technology and Policy

JEE Mains 2019held in January 2019 by National Testing Agencgritine mode spread over January 9, 10,
11 & 12; results declared on January 19, 2019 &43 dhead of time); nearly 10 Lakhs took the exame; more
attempt available for students in April 2019

Drone Policy 2.0enters Draft stage and ready for comments on Jaiga 2019

Doordarshan Science channdhunched on January 15, 2019 by DST Secretary & S#nister

Micro-satellite ‘KalamSat” weighing little over 1 Kg (designed by studentishaguidance from NGO SpaceKidz
India) was put in orbit bjSRO on January 24, 2019
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e PhD students’ stipendamounts increased from Rs 25,000 to Rs 31,000dwe@ment of India on January 31,
2019

» AICTE cuts 40,000 engineering seats and decides not¢opgirmission for new engineering colleges for &gge
on January 31, 2019

* 600Indian students “trapped” in USA by fake university created by INS in Jary2019

Products
* CES 2019 (Jan 7 - 10had many products show-cased, but nothing speetacul
Markets

e Byju's, Bangalore-based learning solutions company aegiiS-based learning games comp@syno for $ 20
million on January 16, 2019

» Bangalore-based analytics fiffnactal gets $ 200 Million capital infusion froMpax on January 16, 2019

» Bain Capital acquires majority stake Brillio (Bangalore-based and Santa Clara headquarteraly}ies /
digital company on January 15, 2019

» Apple revises quarterly revenue target downward from 8@ibn to $ 84 Billion on January 2, 2019, thesfi
ever in 15 years, and its stock price falls by #ite very first day of trading in 2019

* Indian start-ups raise $ 38.3 Billion in 2018.iveMint January 3, 2019)

Indian IT Companies

» TCS posts good results on January 10, 2019, with idfieelst-evequarterly profit Rs 8,105 Crores, its Brand
value takes it to global No 3 (next only to Accest& IBM) as per Brand Finance Report of JanuaryZZ3.9;
makes 30,000 offers in 2018-19 season (up from®B;0ast year)

» Infosys posts good quarterly results on January 11, 20d@rtant, considering the fact that thew CEO Salil
Parekh just completed a year on January 2, 2019; bags 2. Crores Income Tax order on January 16, 2019;
its Verizon contract value goes up from $ 750 Million to 1lBih in January 2019

*  Wipro quarterly (Oct — Dec) profits jump 30%; quarterdyyenue crosses $ 2 Billion

MNC IT Companies in India

» With 9,100patentsin 2018 (with more than 4,000 patents in ABM continues its record of holding the No 1
position for 26 years; interestingly, 800 of themrevfrom IBM India, the largest for IBM outside USA

* Volkswagenstarts India Tech Centre in Pune on January 189 20

* SAP Indiato see 4004ayoffs (part of 4,400 planned layoff globally) in Janu@2619

» Computer scientiddr Subhash Kak, ISROscientist (who was wrongly punished accused obtétrlink)
Dr Nambi Narayan, Cisco Chairmaniohn Chambers AdobeCEO Santanu Narainand L&T ChairmarAM
Naik are part of Padma awards 2019

* Vinod Kumar Yadav is the newRailway Board Chairman (effective January 1, 2019), heading the
organization with nearly 1.5 Million staff

* Intel names Interim CE@ob Swanaspermanent CEO on January 31, 2019

Start-up Scene

« MilkBasket starts Bangalore operations on January 15, 2019

e Byju’s, Bangalore-based learning solutions company aeguiS-based learning games comp@syno for $ 120
million on January 16, 2019

* Bangalore-based analytics fifmactal gets $ 200 Million capital infusion fromipax on January 16, 2019

< Bain Capital acquires majority stake Brillio (Bangalore-based and Santa Clara headquarteraly}ias /
digital company on January 15, 2019

* Online car trading start-uparDekho raises $ 110 Million on January 3, 2019
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Interesting Application & Apps

e Finance Ministry’s ITR Filing 2.0” order of Rs 4,241 Crores goesltdosys on January 16, 2019
» Finance Ministry starts an interestinBudget Serieson Twitter (January 15 to February 1

Interesting numbers

* RIL posts Rs 10,251 Crores profit for October — Decer@bé8 quarter, the first private enterprise tessrBs
10,000 quarterly profit; for the same perid@;S posts Rs. 8,105 Crores profit, the highest ever
* ModiCare (Aayushman Bhara) treats 6,85,000 patients free of cost in the fi0 days

General

e Tata brand reaches the globEbp 100(the only entry from India) in January 2019
« UK Prime Minister loses “Brexit poll” but narrowly wins “confidena®te” in January 2019
e JLL Survey putBangalore as No 1in the list of “Most Dynamic Cities” (2019 Editiasf City Momentum)

e GST doubled the exemption limits for MSME's (from R8 Rakhs to Rs 40 Lakhs per year) on January 109 201
e Kumbh Mela in Prayagraj (erstwhile Allahabad) stat4 AM on January 15, 2019; 150 million visitespected
over 2 months (Jan 15 (Sankranti) to March 6 (Mhaivaatri); 800 special trains, 50,000-strong setguorce,

220 KM of road, thousands of doctors, hundredsfs, 4000 Wi-Fi hotspots and 1,20,000 toilets Karktela
2019 is spectacular in every respect

e US Government shut-down that started on Decembe2@IB continued for the longest time till Janu2by 2019

e CES 2019January 8 — 11, 2019) at Las Vegas show-caseg maniting products; however, most of them
including LG foldable TV’s were incremental, ratliban breakthrough innovations

e 620 Km long human chainfrom Kasrgod to Thiruvanathapuram with 3.5 Milliparticipants create history in
Kerala on January 1, 2019

« Government introduces Constitutional Amendment (AG&ndment 2019)duota for economically backward
peopl€’ on January 9, 2019; it is passed in both the ldeParliament & Rajya Sabha) and with Presidentdl
on January 12, 2019 becomes a law, one of thestdstgislation in Indian Parliamentary history

e CBI Chief Alok Varma is reinstated and transferred; but, he decidesti; all within days, unfortunate
developments for the country

About the author: Professor Sowmyanarayanan Sadagopan (ss@iiith).@s.the Director of IlIT-Bangalore. These are
his personal views. He has been writing on “Whhitd in IT” from an Indian perspective continuouslgm 1997; Times
of India, Financial Express, IT Magazine carried thonthly (and yearly columns) till 2016; IEEE ladias been carrying
the quarterly columns since 2017
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Compiled by
Mr. H.R. Mohan
Editor, IEEE India Info — The Newsletter of IEEE]Ia Council
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hrmohan.ieee@gmail.com

A Dozen Times Artificial Intelligence Startled TheWorld: Generative Adversarial Networks (GANs) are soméhef

most fascinating ways to “teach” computers to danano tasks. We've always heard that competition banst

performance, but now GANs are taking “learning fr@@ompetition” to an industrial scale. Generativevéisarial

Networks are defined by Al entities (Neural Netws)rkhat compete with each other to get bettereit tespective tasks.
This post highlights some of the coolest GAN agilans in actionEull Post

38 Ways Drones Will Impact Society: From Fighting War To Forecasting Weather, UAVs Change Everything:

UAVs are tackling everything from disease contmivacuuming up ocean waste to delivering pizza, mode. Drone

technology has been used by defense organizatimh$eah-savvy consumers for quite some time. Howetie benefits

of this technology extends well beyond just thesetars. With the rising accessibility of drones,nmadf the most

dangerous and high-paying jobs within the commeésgator are ripe for displacement by drone teabgyl The use cases
for safe, cost-effective solutions range from datdlection to delivery. And as autonomy and cadllisiavoidance

technologies improve, so too will drones’ ability perform increasingly complex tasks. Accordingfooecasts, the

emerging global market for business services udimges is valued at over $127B. As more companiels fo capitalize

on these commercial opportunities, investment ihéodrone space continues to grow.A drone or a Jé\manned aerial

vehicle) typically refers to a pilotless aircraftat operates through a combination of technologresuding computer

vision, artificial intelligence, object avoidanaech, and others. But drones can also be groundaovehicles that operate
autonomously.Below, check out the ways companiesharnessing drone technology for commercial p@pa@ross

industriesFull Post

The Future Of Data Centers:With over 175 zettabytes of data expected by 2838 centers will continue to play a vital
role in the ingestion, computation, storage, anshagament of information. Often hidden in plain sigtata centers are
the backbone of our internet. They store, commu@jcand transport the information we produce ewngle day. The
more data we create, the more vital our data cefttecome. But many of today’s data centers arekglunefficient, and
outdated. To keep them running, data center opstaimm FAMGA to colocation providers, are working upgrading
them to fit our ever-changing world. In this reposie take a deep dive into the many aspects of catéers and how
they’re evolving, from where and how they’re buiti,the energy they're using, to the hardware tpatrates inside them.
Full Post

A Visual Summary: 32 Learning Theories Every TeacheShould Know: Learning theory—and the research that goes
into it—is a topic seen frequently in universiti?sd teaching programs, then less frequently aftee deachers begin
practicing in the classroom. Why this is true isnpticated. (If you're teaching, you may have moresging concerns than
being able to define obscure learning theories whizn't seem to have a place or role in what yotésehing tomorrow.)

| thought it might be useful to have a brief ovemwiof many of the most important learning theoteschers should know

in a single graphic, which is why | was excitedital Richard Millwood's excellent graphi€ull Post

Looking Back at Google’s Research Efforts in 20182018 was an exciting year for Google's researcmseavith our
work advancing technology in many ways, includingdamental computer science research results dritations, the
application of our research to emerging areas revsdogle (such as healthcare and robotics), oparcecsoftware
contributions and strong collaborations with Goggleduct teams, all aimed at providing useful ta@old services. Below,
we highlight just some of our efforts from 2018dame look forward to what will come in the new ydaull Post

Kojo Yakei — Industrial Sightseeing after Dark: Do you think that ‘industrial’ isn’t the most apmate word for
promoting a tourist destination? Are ammonia plams oil refineries places you'd rather avoid omrybolidays? Japan’s
urbanites used to go out of their way to avoid tloeintry’s sprawling petrochemical zones, but nowythe been
reinvented as tourist attractions due to their uajgptherworldly beauty. The ‘kojo yakei’ (meaniffgctory night view’)
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phenomenon kicked off a few years ago, and nowdtsuare signing up en masse for bus trips and ¢croédes of Japan’'s
industrial complexes, so they can admire the asthef these chemical bakeri¢sill Post

3D metal printing cheat sheet: Printers, print mettods, materials, use case&dvances in 3D metal printing technology
that allow for micrometer-scale precision make tapidly-maturing field compelling for a wide vanebf industries.
Businesses in various sectors increasingly relyadditive manufacturing technology for rapid profotg, as well as
production-ready parts and reducing warehousingh®aa with just-in-time order fulfilment. Likewisenaterials costs
can be reduced with additive manufacturing, asatm®unt of waste produced is less.This Tech Repsltizeat sheet
about 3D metal printing is an introduction to thllgléive manufacturing technologiyull Post

27 Amazing Data Science Books Every Data ScientiShould Read:Learning Data Science on your own can be a very
daunting task! There are numerous ways to learaytedMOOCSs, workshops, degrees, diplomas, artieled,so on. But
putting them in a structure and focusing on a $tined path to become a data scientist is of paramiooportance. But
there are hundreds of books out there about d&acs How do you choose where to start? Which baok ideal for
learning a certain technique or domain? While tlsene one-shoe-fits-all answer to this, the autbiothis post has done
his best to cut down the list to these 27 bo&kdl. Post

110 Best Science Fiction Movies of All TimeCue the theremin, summon some extraterrestriats,irssert that social
commentary: It's Rotten Tomatoes’ list of the 1Jstsci-fi movies of all time, ranked by adjusteshi&tometer from at
least 40 reviewsFull List

Building an Al World: Report on National and RegidnAl StrategiesiIn March 2017, the Government of Canada
announced the launch of the Pan-Canadian Al SyafBlge first fully-funded strategy of its kind, Gada’s Al strategy
was followed by announcements of a variety of foohal strategies by 18 countries, including Frandexico, the UAE,
and ChinaEull Post

HQ 2.0: The Next-Generation Corporate Center:The corporate center in many companies is not Wwheged to be. It
will change even more over the next five yearssTdhange is not just a matter of the look and éée¢he building. It
concerns the size of headquarters (HQ), its lopafts mix of talent, and its ways of working: eyiing to do with the
role of leadership in your enterprise. As an exgeubr an aspiring functional leader, you have aesim-a-lifetime
opportunity — and frankly, an obligation — to retkiyour function in order to better fit the needsyour business
moving forward. Full Post

Embedding ethics in computer science curriculunBarbara Grosz has a fantasy that every time a ctampaientist logs
on to write an algorithm or build a system, a mgesaill flash across the screen that asks, “Have thought about the
ethical implications of what you're doing?” Untidt day arrives, Grosz, the Higgins Professor dfif Sciences at the
Harvard John A. Paulson School of Engineering apglidd Sciences (SEAS), is working to instill irethext generation
of computer scientists a mindset that considers gheietal impact of their work, and the ethical s@@ng and

communications skills to do so.“Ethics permeatesdésign of almost every computer system or algorithat’s going out
in the world,” Grosz said. “We want to educate students to think not only about what systems ttwyld build, but

whether they should build those systems and howsheuld design those systemBUll Post

Smart Farming: The Future of Agriculture: "Smart farming" is an emerging concept that refermanaging farms using
technologies like 10T, robotics, drones and Alnorease the quantity and quality of products wbpémizing the human
labor required by productiofull Story

5G Radiation Dangers — 11 Reasons To Be Concernddke it or not we're rapidly moving into the worlf 5G, or 5th
generation cellular telecommunications. Why? Beedhbe frequency bandwidths used currently by dedines and similar
technologies are becoming saturated. And also Isecas live in a world where people want more. 5@, the Internet of
Things (loT) that goes with it, promises to givernsre. But more what? The USA is currently leadimg way on 5G. At
the June 2016 press conference where the FedenainGoications Commission’s (FCC) head Tom Wheeleoanced
the opening up of low, mid and high spectrum’s. rfeheas no mention of health effects whatsoever.tBaitdangers are

real. Full Story

The Third Law: The future of computing is analog: The history of computing can be divided into an O&btament and
a New Testament: before and after electronic digiwmputers and the codes they spawned proliferatedss the earth.
The Old Testament prophets, who delivered the Uyidgrlogic, included Thomas Hobbes and Gottfriedh&m Leibniz.
The New Testament prophets included Alan TurindgynJeon Neumann, Claude Shannon, and Norbert Wiertezy
delivered the machines. The next revolution in cotimg will be signaled by the rise of analog systemer which digital
programming no longer has contrblll Post

More information resources are at the archivesitresting Reads blog posts by the authdntgis://goo.gl/VGXizd
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Wiley Innovation Black Book on Exponential Technolgies 2019
Wiley Innovation Advisory Council
v 2019/ 352 Pages / Hardcover / Rs. 999 ( On Amazadia Rs. 909)

INNOVATION

ISBN: 9788126578177 / Wiley

Technology is evolving at an exponential rate, 4farming the world and our lives
more rapidly than we can ever imagine. Undoubtethig, business landscape is
changing drastically as well, with new strategicd abusiness models and
disruptions leading to new challenges and oppdiamilndustry 4.0 is expected to
transform the future of work, learning and researcithe coming years. In this
VUCA world, the agility and relevance of businessttansform, innovate and
disrupt, leveraged by al and exponential technelogyiill decide the course of winners. Adapt or sferFor the first time,
15 top industry leaders and technology innovataitaloorate to author the first edition of the Wilaynovation Black
Book on exponential technologies is an annual ptaten by Wiley, bringing together the collectiwésdom in form of
possibility and future scenarios of how today’suistlies are expected to transform in the comingsydéhe chapters of the
book include: The New Age Marketing; DisruptionNtedia and Technology Industry; The InsureTech Ratiah; From
Physical Retail to e-commerce with Exponential Tedtbgies Telecom Disrupted; Future of Retail andaB8n$tore;
Factory of the Future; Impact of Al on Life Scierdadustry; Impact on Transportation and MobiliBgtomation &
Transformation — Ethical issues; Fintech for Growatid Customer Experience; Al in the Forefront ofGC8torefront;
Governance, Ethics and Compliance of Al; Being Aé#Iimpact of Al on Travel and Hospitality; andahsforming the
Learning Ecosystem. A must read for those who wakeep track of technology landscape.

IYSTIOITE ARTIFICIAL INTELLIGENCE: Reshaping Life and Busines s
Prabhat Kumar

LA HE 5019/ 298 Pages / Paperback/ Rs. 445

~ S |SpN: 9789388511070 / BPB Publications

Our world of personal life and work is set to chartyamatically over the next decade as Artificial
Intelligence (Al) strikes deeper roots with new gwots and services; robots take charge of
manufacturing and warehouses, and drones reacbime comes to deliver orders to customers. Al
= will raise the productivity of the economy and pidevlot more convenience, though there is bound
e to be short-term pain in the transformational pssceThis book explains the concepts of Al witts lot
of real-life examples. While the big tech comparilkes Alphabet, Amazon, Apple, Facebook, IBM, Misadt (3AFIM) of

the US and Alibaba, Baidu, JD.com, Tencent (JTCbina are busy re-fashioning their businesses tegrating Al into

all products and services they deliver, startuptherother hand are disrupting the traditional bess models in finance, e-
commerce, healthcare, HR management, fashion, telnesen agriculture. Al-driven smart cities wouldyide a richer
quality of living to their residents. This book @lprovides an insight into various social and ethissues, such as
monopoly of the big tech, ownership of data, peatgrivacy, job losses and autonomy of technologytipularly in
military warfare, which poses an existential thieamankind. Future of Al is also discussed talang60-degree approach.
Al offers a huge economic opportunity, but a thafighapproach for democratization of technologydgquired to provide
benefits to all sections of the society. Nationsl @emmunities need to come together to evolve nsottet will be
sustainable in the long run.

i want 2 do project. tell me wat 2 do
Shakthi Kannan

2014 / 135 Pages / Paperback / Rs. 399
ISBN: 9789351741879 / Self Published

This book is written to help students and professi® of computer science work on free and open
source software projects. The software projectstimeed in the book are released under a freely
distributable license, which enables the userstgaropy, make changes and distribute the software.
Proprietary software, unlike open software, coméh & restrictive license and the source code is
not provided to the users. The book provides aisive look into the different projects and teaches
the readers the methods that need to be followelk wiorking with F/OSS projects and similar progeanihis book will

be useful for computer science engineers and sudtweofessionals and help to become a valuableribatdr to open
source projects and get wider recognition. The emastof the book include: Mailing List Guidelingsttention Details (of
the projects); Project Communication; Project Glinds; Development Guidelines; Methodology of Workgols;
Reading and Writing; Art of Making Presentationsdé&ustenance. The author is a Free Software eashasd blogs at
http://shakthimaan.cohand advocating the use of F/OSS across India.

SHAKTHI KANNAN
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Internet of Things

Shriram K Vasudevan, Abhishek S Nagarajan, RMD Sundram
2019/ 332 Pages / Paperback / Rs. 479 (on Amaiodia Rs. $54)
SBN: 9788126578375 / Wiley

This book written by professionals with consideealeixperience in embedded systems, service
engineering and software architecture presentssthgect in seven chapters. Starting with the
introduction to 10T for beginners covering the @weristics and enabling technologies of 10T the
authors move on to detail the sensors and othatecthardware units which form the core part of
any loT application in the next chapter. Multipiotocols are followed in 10T domain and they are
detailed in chapters 3 and 4. Cloud is another namponent as they help to control things fromanplaces, process
and feedback data, etc. The chapter 5 is an irhd#iptussion on cloud technology from 10T perspectData analytics is
another associated field of 10T discussed in Chiggtevhich looks into different machine learninga@lithms and real-time
data analytics. The last chapter deals with appicabuilding with I0T. The annexures which dealtlwiGetting
Familiarized with Arduino IDE, Raspberry Pi, Analysand Study of 10T Security: Case Study Examplaterview
Questions from 10T, and Objective Type Questions quite useful. This book will meet the requirensenf both
beginners and professionals.

Business Analytics with Management Science Modela@ Methods
Asllani Arben

2017 / 400 Pages / Paperback / Rs. 529 (on Amazadia Rs. 387)
ISBN: 9789352861743 / Pearson Education

This book is aimed to help students and practitionese business analytics to improve decision-
making systems. It sets itself apart from the cditipe by emphasizing the application of practical
management science techniques in business analsgit®r than the theoretical. Drawing on 20+
years of teaching and consulting experience, DbeArAsllani introduces decision analytics through
realistic examples and intuitive explanations — oomplex formulae and theoretical definitions.
Throughout, Asllani helps practitioners focus more the crucial input-output aspects of decision
making — and less upon internal model complexitied can usually be "delegated” to software. Thigkbwhich serves
as practical, managerial guide to decision modgkind analytics presents success stories showiwgehoh chapter's key
concepts can be applied to improve decision-makimd) provides Excel templates, heuristics, algovithtips and user-
friendly interfaces that make "big data" decisiood®ls easier to create and use.

FAILINB TD Failing to Succeed: The Story of India’s First E-Conmerce Company
K. Vaitheeswaran
SUEEEE[I 2017/ 224 Pages/ Hardcover / Rs. 595 (on Amzaadia Rs. 331)
“The story ISBN: 9788129148025 / Rupa Publications India
sl

In 1999, when hardly anyone in India transactedtlan Internet, K. Vaitheeswaran co-founded
India’s first e-commerce company. Yet, years latenen e-commerce was exploding in India—
despite enjoying first-mover advantage—Indiaplanat slown. What went wrong? Lack of funding?
Wrong strategies? Or was it ‘something else’? Rerfirst time ever, Vaitheeswaran reveals that it
was indeed something else—a set of inexplicablentevthat destroyed what could have been a
profitable business (an extreme rarity among teldgyostart-ups). He bares his extraordinary trials
and tribulations while dealing with business fatliand the impossible pressures that can threatespegneurs in India.
Coming at the back of stories of young start-upsing billions of dollars in funding and creatingicorns in just a few
years, as well as the recent setbacks in the e-emoenindustry, Failing to Succeed delves deep timwodark side of
starting up and its myriad pitfalls. Filled withtémesting anecdotes, tongue-in-cheek observat@mszing customer
insights, hard-hitting predictions and behind-therses industry happenings, this book is an extiaargl unravelling of
the challenges facing technology start-ups in Indiais a must-read for aspiring entrepreneurse@ors, industry
professionals or business school students and ariparested in India’s start-up ecosystem. A péwerarration, Failing
to Succeed is eventually about finding ways to moverard and succeed despite failures.
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Future Proof Your Business: A Practical Guide to potect your Business — Now & into the
NESS Future

S. Prakash

2016 / 184 Pages / Paperback / Rs. 295

ISBN: 978-8193248706 / See Change Consulting

FrTuRE RoOOF

This book, according to the author, is a resulhisfresearch and hands-on experience in turning
around 100s of small, medium and large organizatisapresenting a cross section of business
verticals. The book written in workbook style piges broad insights to various aspects relevant to
running an organization successfully. The “Self-éssnent Questionnaire” is the unique feature of
this book. Each chapter of the book is standalontdoes not necessitate sequential reading. The
book covers: Cash/Funds Flow; Inventory Controlnafice; Marketing and Sales; Human Resources andnfTal
Optimization; Core Competencies and Utilization;stuner Service & Retention; Change Management; ISuppain
Automation / Management, R&D; Business Expansio@@hsolidation; Revenue, Risk; Investor’'s Confidendgusiness
Owner’s Perspective; Business Optimization; Busin@entinuity & Succession Planning; Cost of Notdwating; This
book is recommended as a must read by businessrewnd senior management and even startups shelyatan protect
their business and make it future proof.

E— The Power of 360 Degree Feedback: The India Way fdreadership Effectiveness
T.V.Rao & Raju Rao

THE P R 2014 / 292 Pages / Paperback / Rs. 525 (on Amazodia Rs. 385)
d ISBN: 9788132119692 / SAGE Response

Sél-) 360 Degree Feedback, or multi-rater feedback, iseatablished HR methodology used in
FEEDBACK’ organizations across the world. This book presentiepth details about the process of developing
managers into leaders and outlines methodologieddsigning and using a 360 Degree Programme
for managers at all levels. This second editiowdraxtensively from the authors' own experiences
in the last decade since the first edition. Thekbalgo includes research done using over 8,000 top-
level managers whose leadership roles and qualitezs profiled using the authors' Roles, Styles,
Delegation and Qualities (RSDQ) model. Lessons fibair stories and practices of some of the HR dwawinning
organizations are presented in this edition. Futtiés book also presents a section on the varioaks of 360 Degree
Feedback for a variety of groups. It is hoped that edition will give an update of the 360 DegFeedback the Indian
way. The contents of the book include: How to BeEdfiective Person? What Makes Managers Effectivdialiakes a
Good Leader? Managerial and Leadership Roles Maiahged Leadership Styles 360 Degree FeedbackPbeer Tool
Competence Building through 360 Degree Feedbackl@og in 360 Degree Feedback Myths and Realiti€366f Degree
Feedback Conditions for Successful 360 Degree FekdB60 Degree Feedback: Indian Experience Lifer &80 Degree
Feedback: Lessons for Future Getting ROI on 360r&ed-eedback Lessons from 100 Impact-making Masager
Experiences from Other Countries 360 Degree Feédbaols for School Principals 360 Degree Feedbaokld for
Teachers, Students and Parents 360 Degree Feetibalskfor Non-governmental Organizations. The aplpelists the
organizations using 360 degree feedback.

YD - Year Down

Parag Kulkarni

2017 / 192 Pages / Paperback / Rs. 250 (on Amzaadih Rs. 175)
ISBN: 978-9385665905 / Vishwakarma Publications

YD (Year Down) is a touching story of a bright Engéring student. Probably of every engineering
student, every professional who has spent sleepligges chasing grades and deriving meaning
from heaps of meaningless facts from syllabus..s 4 istory of every student who has withstood
long monotonous lectures without sleeping due & & punishment and defaulter list. It is a story
of youthful exuberance, long tiring preparationvieanights and innocent dreamy eyes. It is a story
of students with sleepy days and sleepless nidfhis!a story of every YOU who fought all hurdles
for love. Sameer a.k.a Square Root is one suchgystudent who is full of dreams of becoming an
Engineer and getting the girl of his dreams. Duéitopast professors and present, Sameer begiesliee how tough a
time he has cracking the most detested subjecingfnéering — M3! He loses everything to this hdeiBubject — his
grades, his girlfriend, his years and worst; hisspan for Engineering. Read Sameer's full storyriderstand how he
comes back stronger from the depressing clutch@43oénd takes control of his life. This book is@mpelling story in
which every moment of childhood and college lifep@rtrayed with perfection. A must read book foemvstudent, all
parent.

IEEE India Info. Vol. 14 No. 1 Jan - Mar 2019 Page 32




The Cybersecurity Renaissance: Security Threats, Risks, and Safeguards

Dr. San Murugesan
Adjunct Professor, Western Sydney University
san@computer.org

We're entering a new digital era driven by sigrfit technological advances and widespread adopmtfodigital
technologies and applications by business, indugttyernment and individuals. While the new digéed offers us several
benefits and presents new opportunities, it faneseased and sophisticated cybersecurity threatscames with risks.
Phishing, ransomware, and other forms of cyberadtace growing, exposing the personal data of onidliof people and
costing the economy huge sums of money (billionslafars) every year. These threats and risks ampounded with
newer threats and concerns as we begin to embrtfieia intelligence (Al), machine learning (ML)ypbo-advisors, and
the Internet of Things (loT) and adopt autonomoystesns for a range of tasks that can make and exeecisions with
little human intervention.

The cybersecurity landscape continues to changefisantly posing major challenges to IT professits and businesses.
Cybersecurity attacks have increased in numbesr#ggvand sophistication, and some of them arenotteordinated.
Increasing number of cybercriminals and state-spaubsactors target organizations to steal valudate and disrupt their
working and try to sabotage operation of nationdfical infrastructure. Cyberattackers also morettheir threats.
Cyberattacks can be devastating to the affectednimgtions and individuals. The biggest threat tankind is
cyberthreats, even more so than nuclear weaposatthicautions multi-billionaire investor Warrenfigtt.

There is now growing concern and renewed interassexurity of digital systems and their numeroupliegtions on
which we highly rely on. It is important that wenstantly improve our understanding of how we matecte respond,
learn from security breaches, and develop and im@f¢ new security measures. Despite significaneares and
development, availability of established securitggiices and techniques, reports on security imtgdand failures and
information on common known vulnerabilities, seturbreaches continues occur and securing digitatesys and
applications remains a key challenge for securitgfgssionals and organizations. Besides hardwark software
vulnerabilities, human vulnerabilities remain theakest link in cybersecurity and are hard to mitiga

To comprehensively and holistically address cylmmty issues and provide secure and safe apmlitatiow and in the
future, we need to address several questions such a

* What can we expect on the cybersecurity front reowd in the near future?

* What are the trends and activities most likelyffea organizations, governments, and individuals?

» Can we secure our growing vast digital landscape hew? Will our digital assets be safe and seand,data
and information be free from cyberbreaches? Whghtnve need to do safeguard our cybersystems?

* How might we effectively address emerging cybeedts that automation systems might encounter,divedu
obscure, new, and unknown (future) threats thaldce serious or even catastrophic?

e Ifdon’t or can’t secure them adequately, how miggtturity incidents impact us?

» Are the traditional techniques adequate to addrespotential new security threats? If not, whaghmhbe new
approaches and techniques that we could adopt?

This article examines the looming cyberthreat, éras new cyberthreats and presents a glimpse oérsgburity
renaissance. It also emphasizes that IT profedsionoeganizations and governments must take adecgiaps to bolster
security of digital systems and applications thatrely on.

SECURITY THREATS: AN OVERVIEW

Cybercriminals target and attack different typegligital assets — data, infrastructure, and apiitinoa and people like IT
administrators and users — by several ways. Tahbeesents a brief summary of various threats digyatems and
applications face. For detailed account of potential threats digital egst face, refer to the recent European Union
Agency for Network and Information Security (ENISAhreat Landscape Report 2018 [1]. Security psifesls and
organisations should examine potential threat timight face, assess impact of those threats andemgsit adequate
measures to address the critical ones.
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Table-1: A brief outline of security threats anatols

Asset Threats Controls
» Data breach e Data protection (encryption)
Data * Misuse or manipulation of information| « Boundary defense
»  Corruption of data » Data-recovery capability
» Denial of service e Secure configuration
*  Manipulation of hardware/software e Network controls (configuration,
e Botnets ports)
Infrastructure * Malware . . e Continuous vulnerability
*  Network intrusion assessment
e Continuous monitoring of emerging
attacks.
e Control of privileged access
e Manipulation of software e Application software security
» Unauthorised installation of software | « Continuous vulnerability
Applications . Misgse of datz?l or applications assegsment o .
» Denial of service e Continuous monitoring of emerging
attacks.
* Email/browser protection
* |dentity theft e Controlled access
* Abuse of authorisation e Account monitoring
People e Man-in-the-middle e Background screening
e Social engineering e Security awareness and security
skills training
Others * Ransomware
(organisation,
individuals)

Source: McKinsey & Co, The SANS Institute, and BNIS
Threat Agents

Based on their motives, activities and other factmmd on the threats faced in 2018, ENISA classtig threat creators,
also called threat agents, as [ENISA 2019]:

e Cybercriminals

« Malicious and negligent insiders — users, priviltgeers and service providers or contractors
* Nation States

» Corporations that try to obtain competitive knovgedrom competitors.

» Hacktivists

» Cyberfighters or cyberterrorists

»  Script kiddies

Now a days attackers are not just amateurs, treprfessionals with high degree of expertise &iltss They are also
innovative in advancing threats and use sophistit&dols for launching attackislajor threats presented by each of these
threat agents are highlighted in Table 2, and dised in detail in [1].

Attack Vectors

An attack vectolis a “path or means by which a threat agent can gacess to a computer or network server, abuse
weaknesses or vulnerability on assets (includingdn) in order to achieve a specific outcome.” fegia structured way
for threat analysts to describe a threat agenttseieur and defenders to implement appropriaterdefe, following a
“Course of Action.” To understand various tactiexhniques and procedures (TTP) used by threatggdescription of

an attack vector is essential. Table 3 providestagorization of the most predominant and notdwodttack vectors
(observed by ENISA).
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Table 2: Top threats and their creators

Threat creators

Threat Cybercri | Insiders | Nation Corporati | Hacktivists | Cyber- Script
-minals states -ons terrorists kiddies
Malware v v Vv Vv Vv
Web-based
attacks

Web application
attacks
Denial of
Service
Botnets
Phishing
Spam
Ransomware
Insider threat
Physical
manipulation,
damage, theft,
loss

Exploit kits
Data breaches
Identity theft
Information
leakage
Cyber espionage
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Source:ENISA Threat Landscape Report 2018
Security Attacks and Failures Are Real and Severe

Cyberattacks and security failures are real. Desplivances in security measures, significant highijersecurity attacks
and data breaches continue to occur causing majwceens.For example, there were several major securityifed -
breaches, data exposures, ransomware attackssptatsored campaigns, and general hdeks,year. The following are
few of the major failures [2]:

* One of the largest data breaches in history isMagriot incident in which 500 million travellers whmade a
reservation at a Starwood hotel since 2014 had tfe#a compromised. Reports say state-sponsorate&hihackers
were behind the attack, this attribution, howehas not been officially confirmed.

» Facebook encountered a data breach in which ated@ned access to 30 million accounts by stealusgr
authorization tokens" — essentially stealing access

A ransomware attack locked down the City of Atlatdigital systems, destabilizing municipal openasi. The
recovery took months and costed millions of dollarke worldwide WannaCry ransomware cyberattacR0a7
targeted computers running the Microsoft Windowgraging system by encrypting data and demandingoran
payments in the Bitcoin cryptocurrency. There warseries of successful follow-up ransomware attaakgeting
high-profile victims.

» Before the 2018 Winter Olympics opening ceremonysdfan hackers orchestrated a hack that crippee@vbnt's IT
infrastructure, knocking out Wi-Fi, the Olympics lvgite, and network devices in the process as atitaii for the
country's doping ban from the games.

A major data breach impacted British Airways reaion system. Names, addresses, email addressksgeasitive
payment card details of 380,000 reservations matieden August 21 and September 5 of this year steten in the
breach. Airline data is a particularly valuablegetrfor hackers, because they hold both persomkfiaancial data, as
well as travel data and passport numbers.

e Google discovered a bug in its social network Ge#ddhat had exposed 500,000 users' data for abhimé years.

e Hackers didn't spare even small and medium entpriSMEs are not only just as vulnerable to achrethe
consequences of an event can be catastrophic. dingoto data gathered by the Ponemon Institute0ih7, 61%
percent of small businesses have experienced aratidek. Verizon's 2018 Data Breach Investigati®teport
categorises 58% of malware attack victims to srbainesses. A representative 2018 survey of 40rs&ME
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business and IT leaders in Australia revealed 60%MESs have experienced a cyber incident over 1athsoand
30% didn’t know which data files are affected a#idsreach [3]. Worryingly, 28% of SMEs took no aatfollowing a
cyber incident.

» Accordingto the FBI, Russian persistent threat actor Sofmoyp, infected more than 500,000 home office msutad
network attached to storage devices worldwide taote control them.

Table 3: Common Attack Vectors
Attacking the human element
e Social engineering
» Phishing/spear-phishing/business email compromiE€(Bvhaling/spam through email/social media/onkeevices
- Malicious attachments in emails; Malicious URLsmails and social media; Microsoft office attacktoes
(macros etc)
» Social media messaging services
* Scams
- Customer/tech support scams; Phone scams (VishBig)S scams (Smishing)

Web and browser based attack vectors
»  Drive-by downloads

»  Drive-by mining (cryptojacking)

* Malicious scripts/URLs

Exploit-kits

* Malvertising

* Web application attacks (SQL injection)
» Browser based attacks

« Malicious browser add-ons (updates)

e Watering hole attacks

* Mouse hovering

Internet exposed assets

» Unprotected assets exposed on the internet
» Default/weak service credentials

» Password reuse

Exploitation of vulnerabilities/misconfigurations and cryptographic/network/security protocol flaws
Supply-chain attacks

»  Software manipulation or third-party API/software

e Hardware manipulation

Network propagation/lateral movement
Active network attacks

» DNS attacks (DNS hijacking/poisoning)

Privilege or user credentials misuse/escalation
e Access token manipulation

e  Sticky-keys

e Account manipulation —

Fileless or memory-based attacks
e Malicious PowerShell and XSL scripts

Misinformation/Disinformation

*  Online trolling

» Spread of fake news online

» Abuse of social media and search engines algorijthimgitimate use of social bots

What's Ahead?

What can we expect on the cybersecurity front ih®8nd in the near future? Cyberthreats will beemampant — several
threats will be deployed more aggressively on nfovats. “Target zone” of cyber attacks or threatdscape will be
bigger than what is now, as companies increasipghgue digitization to drive efficiency, reduce tsoand build data-
driven businesses, and more people use onlinecesrvRansomware attacks will increase. Compountliage is new
threats posed by the use cyberphysical systemmakhine learning, and autonomous systems. Hackiremploy
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advanced tools to generate sophisticated secutigks that are new and evade detection, and thifrée significant
increase in nation-state attacks.

NEWER CYBERTHREATS

The already complex cybersecurity landscape noesfaeveral new threats: those emerging from the dgier-physical
systems and Al and machine learning systems, gagiimg, formjacking, software update supply chaitacks, rogue
robots, and attacks on small clouds and managestiVices. Cyber-defenders should be paying atterit new and
known older cyber threats.

The IoT and Cyber Physical Systems

loT devices have become indispensable, bringingaggulented levels of convenience and making oes Ieasier and
more enjoyable. In the future it's likely that alst every device in our homes could be equippedi s&nsors and
connected to the internet. Driven by ongoing adeario sensors, the 10T, cloud, fog and edge comgutiata storage,
(big) data analytics and communications, cyberptajssystems (CPSs) are growing in number and chfesbiand are
being deployed in several domains offering convwacgeand several benefits. Within the next thresgg,e30 billion to 50
billion new loT devices are estimated to be pathese systems. But CPSs are a major securitgndlchallenge.

The security landscape of CPSs is vast and momexalble to malicious attacks and hacks as thegsensysuse cheap
unsecure sensing and communication devices. loTceeare notorious for their lack of security, isavthese devices
exposed to attacks from the outside. Most 0T mactufers neglect security aspect in the rush tdhgat products to the
market or find implementing strong security featuexpensive and time-consuming and choose not pteiment them.
Within the next three years, 30 billion to 50 lifii new 0T devices are estimated to be part ofetlsystems. As the
number of IoT devices increases, so does the nuwbeyberattacks directed at them. As communicatietworks,

computing platforms and mobile devices are reléfibetter protected, cybercriminals are targetiofjes targets, like 1oT
devices.

The IoT is vulnerable to distributed denial-of-seev(DDoS) attacks [4]. In 2016, the Mirai attastlowed the destructive
potential of a botnet on 10T devices and how damgeiunsecured 10T devices can be. In this mostgtie DDoS attack
in history, hackers gained control of over 100,p@0rly secured loT devices and used them to laanstistained assault
on the leading DNS provider Dyn, taking down nunasramportant websites such as Twitter, Netflix, Ama and CNN.
According to the Nokia's Threat Intelligence Rep@fl9, in 2018 IoT, botnet caused 78% of malwadants in
communication service provider (CSP) networks it&0

Hackers are also increasingly using IOT to attamiksamers directly and steal their personal datasertheir systems to
mine cryptocurrencies. Safety- and mission—crit€RISs raise heightened security and privacy coacasrattackers can
compromise or take over portions of the entire esystExploiting billions of poorly secured loT desfc nation-states
attacks will increase.

A new set of approaches, tools, and techniquesséxied to secure CPSs that continue to influencsigimsficantly.
Governments are considering regulatory measureadtiress 0T security risks. California recently seak an 1oT
cybersecurity bill, which will require manufactusen equip all connected devices with reasonalderig features.

Software Update Supply Chain Attacks

‘Software update supply chain attack’ implants ecpiof malware into an otherwise legitimate sofemgackage. This can
occur during production at the software vendog #tird-party storage location, or through redimttThis is subversion of
software development process. For further infoiomabn some recent attacks and how you can mahage tefer to [5].

There has been surge in supply chain attacks idaftetwo years and this trend will continue asythee attractive to
cybercriminals since [5]:

» They allow cyber criminals to infiltrate well-pratied organizations by exploiting an already trusteahnnel.
*  The number of infections can grow quickly due ttoanatic updates.

* They can allow attackers to target specific regionsectors—as was the case with the well-known Petya/NotPetya
attacks. An accounting software that is primargd in Ukraine was compromised to gain accessctons’ machines.

» They can target specific isolated targets, sudh@se in industrial environments.

e They can also make it more difficult for victimsfigure out how attackers got onto their system#'@sted processes
are abused.

Cyber-defenders need to anticipate and addressiatidy) software update supply chain attacks.
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Al and ML: Solution or Threat?

Artificial intelligence and machine learning aretib@ saviour and a threat to cybersecurity. Theylma used to defend
security attacks as well as to create new kinddtatks and aid cybercriminals and hackers.

A significant feature of a ML algorithm is their iity to quickly find normal patterns across lardata sets and detect
anomalies or abnormal patterns if any. In its s@splform, it can create a baseline model of whad'snal in an
environment and then flag and investigate anomadigbat baseline, which could potentially be a#tr This feature can
be used in various environments, from individuaidence (smart home) with a few 10T devices torgddusiness. Thus,
ML algorithms can be used to learn about poteotibkrattacks, and to anticipate and identify themeal time.

They can also be employed to detect fake or editejes and videos as two start-ups have recenthodstrated. A
machine learning algorithm uses tweets to spotriggdiaws [6]. In the coming years, defenders wdépend increasingly
on Al to counter attacks and identify vulneralgigi

The Dawn of Adversarial Al

Like defendersattackers will also exploit Al and ML and use thémaid assaults and create more sophisticatedkattac
We are seeing the emergence of a class of attauksrkas ‘Deep Attacks’, which use Al-generated enonto evade Al
security detection and control$:or example, consideogue Al-driven chatbot. Cybercriminals and haskeain create a
malicious chatbot that tries to socially engineietims into clicking links, downloading files or ating private information.
Attackers are also likely to leverage web applaafiaws in legitimate websites to insert a malisichatbot into a site that
doesn’t have one.

Consider another example of deep fake. With a &lgersonal computer and a good graphics cardndtis possible to
easily create a fake video or audio message thatiisdibly difficult to distinguish from the re#hing. Hackers are now
able to use a highly realistic fake video and audither to reinforce instructions in a phishingnail or as a standalone
phishing video. Cybercriminals could also use #ehhology to manipulate stock prices by, say, pgsti fake video of a
CEO of company announcing that a company is faaiffigancial problem or some other crisis, or hagehgrowth and
profits. There’s also the danger that deepfakesddoel used to spread false news in elections.drfuture, we’ll see deep
attacks deployed more commonly in an attempt talevth human detection and smart defences.

Still worse, cybercriminals could target data seftsd to train learning models and poison them —irfigstance, by
switching labels on samples of malicious code thiciate that they are safe rather than suspect [7].

Attacks on Small Cloud Computing Vendors

While big cloud service providers like Amazon, Misoft and Google can afford to invest heavily ibengsecurity defense
and employ some of the best talent in the fieldalken cloud vendors and IT service providers caiffford to implement

high security and are vulnerable to security breaclt’'s more likely that hackers will target theln.a recent incident,
hackers sneaked into the computer systems of aamyrihat managed IT for other firms and were atiégable to gain

access to the computers of 45 companies aroundldhd, in industries from aviation to oil and gagkoration.

Attacks on Robots

While industrial robots boost productivity and ei@incy, they're vulnerable to hacks and the rislelg are rising as more
robots move from being offline and isolated to lgeinternet-connected machines, often working alofegfiumans.
Factories, hospitals and other robot users oftek dafficient levels of defense against a digitéhek, and damage that a
hacked robot can cause could be huge and everiroatas.

Cryptojacking

Cryptojacking is a quiet, more insidious methodstdal resources from unsuspecting victims for mangetbenefits, and
we're likely to see surge in incidences of thisetyttack.

Formjacking

Formjacking is essentially virtual ATM skimming. Formjacking cyber criminals inject malicious coidéo retailers’
websites to steal shoppers’ payment card detailsa@rage, more than 4,800 unique websites are rooniged with
formjacking code every month globally. Symantecckkd more than 3.7 million formjacking attacks ardgoints in
2018, with nearly a third of all detections occngriduring the busiest online shopping period ofytbar — November and
December [8]. Formjacking is simple and will becomere frequent.
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Human Error and Human Factors in Cybersecurity

Most organizations tend to focus on external tlsdait insider threats are increasingly taking @estage. Insider threats
come not only from the malicious insider, but diwon infiltrators and unintentional insiders as kel

According to a research study, the majority of infation security attacks stem frdraman error not from malicious
intent. It's imperative that organizations put tibge a training plan for new employees who areumto speed on cyber
security basics. Employee education and trainidgh&ip mitigate attacks caused by human error. &l@w, most security
awareness training, often conducted by IT, is fedusn information security as a topic and doesnjiteasize the human
element of theisk sufficiently. Effective training includes contetitat addresses the threat's psychological, behaatjou
and economic aspects, with practical advice on twospot scams and protect data.

Employee education and applying common sense pegctieeds to be a priority at companies.
CYBERSECURITY STRATEGY

Organisations should develop and successfully imphg an appropriate cybersecurity strategy, whighai good
foundational step for obtaining the level of cylsetgity necessary to protect their business, enggleycustomers and
reputation. When done well, it's one of the mosirtiwvhile investments of time, effort and moneyaaganization can
make. As the threats will only grow in size, scahel sophistication, with a proactive cybersecisitategy, businesses can
stay one step ahead of attacks.

Cyber resilienceis the ability to prepare for, respond to, andoxee from cyber security incidents. A cyber-resitie
organisation gets protected from cyber risks, di#desgainst and limits the severity of attacks, ensures that business
operations continue to function in the event ofsaiugption.

In developing a cybersecurity strategy to be cybsilient, 1) set out clear objectives, 2) idengifyur assets to establish
cybersecurity priorities, 3) determine where yowtgnerable, 4) examine and plan to put right tetbgy and systems in
place, 5) employ right personnel to look after migation’s security needs, and 6) assess the dwengénization’s
cybersecurity awareness and implement requisiteemgas and training programs, and periodicallysess and update
your cybersecurity strategy. Also consider cybaunance, if required.

CYBER-INSURANCE

To protect themselves from financial effects of atack, businesses can invest in cyber-insurangbersurance
providers require that companies demonstrate stoybgrsecurity to attain cyber-insurance coverageisinesses use
insurance to control risk, and insurers limit thexposure to risk by imposing standards and canssral hough cyber-
insurance has been available since the 1990ss inditayet taken off and faces some challenges.

As outlined by Nir Kshetri in a recent article [9Cyber-insurance provides coverage for the thefoss of first-party and
third-party data, as well as support services.tReross or theft of first-party data, an insurexyncover expenses related
to notifying clients regarding the data breachogidn, and launching a public relations campamnesstore the company’s
reputation following a cyberattack-led negative Imity. Third-party cyber-insurance protects a fifrom being accused
in case of a breach. Third-party coverage includaisns related to unlawful disclosure of a thirdtgas information and
infringement of intellectual property rights. It ynalso protect if an insurance holder's weak cybeusity practices result
in passing malware or virus to another user. SupgEwices can help limit losses after a cyberkttdbey cover expenses
such as those related to public relations, IT fsies) and hiring experts in crisis management.”

Actuarially estimating the likelihood of cyberatkscand the total anticipated costs of such attemk®sins a challenge. The
lack of relevant data results in an inaccuratessssent of cyber risks and higher premiums, antsstdbption and growth
of cyber-insurance.

The Way Forward For Secured Future

Cybersecurity will continue to be an ever-growirttallenge for professionals, IT industry, businessed government.
Cybercriminals will continue to launch more sopieeted attacks, and cybersecurity incidents anddbres can seriously
damage a company. Individuals and enterprises twdx@d more proactive in their security practiced aecurity risk

management must be integral to corporate governdinatso requires constant evaluation and forwhndking solutions

development to advanced solutions.

Security is also a concern for governments thatimvesting in smart city infrastructure. Withouteaghate security,
innocuous items which generally pose no threatbeatransformed into something far more sinisterorefxample, traffic
lights that tell cars and pedestrians to go astmae time or changing tracks to put a commuten traithe wrong course.
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A survey of Australia SMEs reveals significant mgtion gap for cyber awareness and preparednebsnast are not well
prepared to navigate and manage cyber risks.

Cybersecurity Education

There is global shortage of skilled cybersecurityf@ssionals, and, the number of vacancies jugpkegeowing. To take
advantage of the opportunities, interested peojpdaild upskill in relevant areas. This can be adietsy undertaking
certification program, specialised educational paogs at colleges and universities or self-learning.

Cybersecurity Research

Cybersecurity is an active area of research andldpment. In addition to traditional and new tdchh areas of
investigation and development,ewneed more research into psychology and criminativations of hackers and
cybercriminals. We need to broaden our research.

The new reality of the digital world is all businesses — from small and medium busgseds big business and
corporations, industries of all types and goveminagencies must place a higher priority on impleting cybersecurity
measures to address not only today’s threats mar@w's as well.
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Introduction

The rise in global population is driving the demdadenergy every day. However, the depleting fdssl reserves and
greenhouse emissions have thrown the challengmdih§ alternative energy sources that are botarcknd renewable.
The solar energy, with a power output of 3 x 4Q)/year has the capability of fulfilling the Eaghénergy demand.
However, the sunlight needs to be properly hardeist®rder to generate alternative energy sourtis. article presents a
brief overview of the solar photovoltaic (PV) (sighit to electricity) and solar photocatalysis (sginf to chemical/fuel)
materials and current technologies. [1] Under thledBmain, only basic categories of solar cells hbeen discussed. The
advanced categories such as tandem, multijunctidmybrid configurations have not been mentionednil@rly, a brief
discussion on photocatalysis centres around thie pasciples and various materials under studye @etails of reactor
designs, product profiles and efficiency valuesehaet been discussed. Such details can be foutiek inited papers and
references therein.

Solar Photovoltaic Technologies

The photovoltaic effect was discovered by Henrydgexel in 1839. However, it took more than 100 geardevelop first
solar cell with Silicon having 6% efficiency [2]ir8e the initial years of development, till todaylicon solar cells remain
the backbone of PV technology. The developmentiofaelectronics industry also contributed a lobitite progress of Si
based solar cells since its discovery. The rapikeld@ment over the past fifty years has also beaderpossible by
increasing awareness about global warming and tilepléossil fuel reserves, which has triggered éasgale research on
PV technologies. As a result of which, the conttitru of PV to gross electricity production has growom 0.01 % in
1990 to about 1.7% in the recent times. Globalg) &W of total installation has been targeted ffar year 2017. [3] At
the fundamental scale, the solar cell materialsilshsatisfy two conditions: (i) Efficient light abption and charge carrier
generation (ii) separation of charges to minimesgombination. All materials development revolvesuad the challenge
of finding the suitable materials and their comkiomas that can satisfy the above two requiremdits. 1 shows the basic
classification of solar PV devices.

PV
Technology
Crystalline Amarphous Bulk Hetero- ' Sensitized
Silicon Solar Call Silicon & Thin Junction Polymer Solar Cell
Films Solar Cell Solar Cell
Dye Sensitized ﬂuantt:m Dot Perovakite :
Solar Cell Solar Cell Solar Cell

Fig. 1 Broad classification of existing solar cell (PV) technologies

Crystalline Silicon solar cells

Since the first silicom-n junction solar cell was demonstrated by the Balbdratories in 1954, over 60 years of research
in both academics and industrial research labsdwasgted reaching efficiencies of more than 25 %herecent times. The
crystalline silicon has been the primary matergal golar cells, however, amorphous and polycrysg&lsilicon have also
been used extensively. Solar cells based on sang#al Si wafers have undergone much improvemettie recent times
due to light trapping by texturing, nano-structgripassivating layers, efficient charge collectoumtacts and annealing
technologies. At present, there are few differgiraaches to fabricate high efficiency solar ceMbjch are discussed
below.
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PERC solar cellsThe Passivated Emitter Rear Cell was proposeilasteen Green of the University of New South
Wales, Australia, through which they had obtaineciciency of 22.8 %. [4] One of the main featuie the engineering
of the back contact by passivation for minimizirgcembination, which is great drawback for convardlocrystalline
silicon collar cells. Further, it is designed iway that the optical losses arising from the Aluionim back contacts were
also reduced. Additionally, the front side of thedl can also be modified using the existing PV texhgies resulting in a
higher efficiency. The rear side is coated with@Q\ISIN layer, which helps to passivate the danglingds and reduce
recombination. Fig. 2 shows a schematic representaf a PERC solar cell.

Soreen-printed-Ag-paste

Anti Reflective Coating
" Ermitier

Silicon water

PassivaionLayer L0 0 L &) (3 LocalBack Surface Field
SiN, Capping Layer Scresn-printed-Al-paste

Fig. 2 Schematic representation of an PERC (Passivated Emitter - Rear Contact) solar cell
Adapted from https:f/www.pv-tech.orgtechnical-papers/the-road-to-industrializing-perc-solar-cells

Tunnel Oxide Passivated Contact (TOPCon) solarscelThe PERC solar cells described above suffer frefatively
complicated fabrication protocol. This has beenpdified using an ultrathin SiQlayer (1 — 2 nm), followed by a layer of
doped silicon. The presence of the extremely thilde layer ensures uniformity while the charges @aw through
tunnelling process. This was developed by Fraunmhid@d& and resulted in an improved efficiency congghato that of
PERC cells. The full metallization at the back emttsimplified the fabrication process and also ghssivation led to
minimization of the recombination. [5]

HIT solar cells Heterojunction with Intrinsic Thin (HIT) layer pye configurations are based on the silicon hetaoijon
design, but a very thin intrinsic amorphous Si {(gk8yer helps in charge separation. Further, arbyenated a-Si layer
ensures the passivation by reducing the interfatiatge density. [6].

Thin Film Solar Cells

Although crystalline silicon solar cells, fabricdten single crystal Si wafers, have dominated kbt research and
commercial worlds, the inherent limitations suchhagher recombination, thermal degradation andré@adiband gap of Si
had motivated research on alternative compoundcseriictors such as CdTe for solar cell applicatiGisther, it was
realised that, these materials have high visilglkt labsorption and hence a thin coating/layer wéficgent to achieve PV
effect, leading to substantial savings in termmaferials cost.

Amorphous Silicon (a-Si) solar celldn this context, amorphous silicon solar cefidyricated on a layer of silicon grown
by CVD process, was in fact the first type of tfilm solar cells. The a-Si layers show direct bgag and therefore higher
absorption of light even in a smaller quantity aiterial. However, though the toxicity is far lessnpared to the Cd or Te
based materials, the a-Si technology employed estpenexplosive and highly toxic gaseous precursach as silane and
phosphene. Further, the dangling bonds leads teehiggcombination which resulted in hydrogen pag&in approach (a-

Si: H). The discovery of a-Si and a-Si: H happeimeldte 1970s and early 1980s and it was preditttatithe technology

had the potential to achieve about 15 % efficieri¢dsing textured surfaces for light trapping and tijwiction design, a

stabilised efficiency of 13.6 % has recently beelmeved.

CIGS and CZTS Solar cellhe Cu(In,Ga)Seand Cu(Zn,Sn)Sare the quaternary compound semiconductor material
which have been extensively investigated for sotdr applications. Due to suitable band gap to gbsarge part of the
solar radiation and ease of chemical synthesisethmaterials have been the dominant players in ftmimsolar cell
technology. Although its challenging to maintair ttomposition/stoichiometry; however, one main atkge is that the
band gap can be tuned to a desired value by chatiggrrelative composition of the constituents. &wating on the type of
conductivity of the prepared materiatsdr p type), anothep or n type material is usually employed to design tHarscell
device in g-n junction configuration. Fig. 3 presents a scheoapresentation of a CIGS thin film solar cell.
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Fig. 3 Representative description of a Cu(ln,Ga)Se; thin film solar cell
Adapted from https://www.nrel. gov/pyfeopper-indium-gallium-dizselenide-solar-cells.html

CdTe solar cells CdTe is a compound semiconductor with a directdbgap and one of the first ‘non- silicon’ matetia
be explored for solar cell designs. In spite ofiditx and environmental concerns, a lot of resedrat been carried out in
fabrication of CdTe thin films and solar cell deasc One of the advantages has been that simpleicdigimocessing can
be done using aqueous precursors to obtain Cdhefithis. However, high vacuum and high temperatdeposition
processes for Cd and Te has been widely employeth&fabrication of high quality CdTe thin filmblsually ap-n
junction is formed with an-type material such as CdS to achieve a soladesign. The developments in the field of thin
film solar cells have been nicely reviewed in te&erences [7, 8].

Dye Sensitized solar cell

In 1991, O’'Regan and Michael Gratzel proposed altonary new concept in solar cells called Dys$Ssed Solar
cells (DSSC), which paved the way to fabricatetinaddy low- cost PV devices.[9] The basic composeaf DSSC are
conductive glasses (as electrodes), ,Té® similar chemically stabla-type conductor, an electrolyte redox reaction (and
hole conduction) and a dye for absorbing the saldiation. [1]

Transparent conducting electrodéshe purpose of the TC electrodes is to colledttaansport electrons generated by light
irradiation to and from the outer circuit of thevite. Since sunlight has to enter through the sdelets, the basic design
involves a glass substrate coated with F doped, SRDO) layer. On the other hand, very thin and searsparent
coatings of highly conductive metals such as Rlatiror Gold are also employed on the glass substratee FTO coated
glass substrates are widely commercially available serve as the backbone of DSSCs.

Nanostructured semiconductor§iO, (Titanium dioxide) was the first and foremost nmatieto be used in the DSSC
design. In particular, materials in nanostructui@un is highly desirable, which possesses highefasa to volume ratio
for anchoring the dye (or sensitizer) moleculese Themical stability of the metal-oxide based semlictors is one of
the most important characteristics for the fabisabf DSSCs.

Light absorbing dyeThe light absorbing dyes lie at the centre of BS®ncept. Gratzel's group invested a class of
Ruthenium based dyes for use in DSSCs. One of thelipHgeNsOsRUS, popularly known as N-719 dye. These class of
materials have high absorption capability partidylan the visible region of the solar spectra; lewer, almost 30 years of
research have produced many highly functional dyiéls suitably engineered HOMO and LUMO levels adlvas with
tailored energy gaps for achieving desired absomgtf light.

Redox electrolytes'he redox electrolyte is another integral compreg DSSC, which work in conjunction with the dye.
When the dye absorbs light and the photogenerdg¢etiens are transferred to the conduction banth@femiconductor,
the holes are taken away by the electrolyte ancengues a simultaneous oxidation and reduction gemse This also
helps to regenerate the dye. A detail descriptioth@® operation of DSSCs can be found in referengéficient operation

of a DSSC requires that the electrolyte shouldthble in contact with the dye, should not absoghtlby itself and must
have long red-ox cycle life. A typical example ot@ammon electrolyte is a mixture of iodine/tri-iddi solution, which
cycles between/I® states to take care of the photogenerated hotb&eep the dye protected from degradation. Although
liquid based electrolytes have been used extensinghe initial stages of the development of DSS&sential problems
with leakage and stability resulted in the inventad solid and quasi-solid-state electrolytes. Aesnatic description of a
DSSC is presented in Fig. 4.
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Fig. 4 Schematic representation (left) and energy level diagram (right) of a polymer based Bulk
Heterojunction (BHJ) solar cell

Polymer Solar cells

The polymer solar cells owe their existence todiseovery of conducting and light absorbing polysnby Alan Heeger
and group. [10] In generic terms, however, polyeen find application in any part of the solar ca8, flexible substrate,
hole or electron conducting layers and light absaylactive medium. The central concept of polynwaiscells is the bulk
heterojunction (BHJ) formed between interpenetptayers of an electron donor and an acceptor,oori®oth of which
can be polymers. In case of polymeric BHJ, thedfiemof photogenerated electrons takes place inlaafast manner
giving rise to charge separation upon irradiatiblight. In contrast with inorganic materials, thelymeric materials have
Highest Occupied Molecular Orbitals (HOMO), which equivalent to valence band maxima and Lowest tlpued
Molecular Orbitals (LUMO), equivalent to the contioa band minima. The light absorption takes placeording to the
difference between these two energy levels. OnbeMmost promising ways to achieve higher efficiemcpolymer solar
cells is to have a BHJ formed between an electronod and an electron acceptor. [6,6]-phenyl-lalityric acid
methylester (PCBM) is a fullerene derivative, whitims an efficient BHJ with poly(3-hexylthiophen@)3HT). The
P3HT(donor)-PCBM (acceptor) combination has yielgmdymer solar cells with efficiencies higher th&%. Use of
conductive polymers as hole conduction layer ie aldopted for solar cells. poly(3,4-ethylenedioigpiene) polystyrene
sulfonate (PEDOT:PSS) is such a conjugated polymieich is coated onto FTO or ITO coated glass bela extraction
layer before depositing the active layer. [11] Anesentative diagram of a polymer solar cell issghn Fig. 5.

Quantum Dot Solar cells

The concept of QD solar cells is similar to that @ESCs, where the quantum dots of suitable lightogition
characteristics are used for the functionalizatbthe active layer (for eg. TR The QDs of suitable band gaps not only
modify the overall absorption features of the salelts but also helps to separate the electron-haits generated by light.
In general, for active layers with higher band g@ps of lower band gap are chosen so that higheuatof visible light

is absorbed. Chalcogenide based semiconductors bega widely used for QD fabrication because of sind
composition dependent optical absorption behavidormally, the dimensions of QDs are controlledhivita few nm to
few 10s of nm to achieve effective quantum confiaatrand modification of optical properties withpest to their bulk
counterparts. Both binary semiconductor systemS(@iHTe, CdSe, Zn&qg and ternary semiconductors such as CulnS
have been employed. In order to sensitize the maderial (such as TiK), a number of different strategies have been
implemented. These include functionalization (dttaent of the QD to the surface of the bigger Jp@rticles), alloying or
composite formation, core-shell structuring andidgpnto the host material. The choice of the diration protocol
depends on the availability of the suitable procasd precursor materials as well the targeted le¥elsensitization
required. The QDs are fabricated in-situ by singilemical techniques such as chemical bath depositiol successive
ionic layer adsorption and reaction (SILAR). In ghetechniques, the QD particles are directly gramto the host
materials leading to better interfacial propertg aesultant charge transfer mechanism. Howevespine cases, the host
material may not withstand chemical processingtlier growth of QDs and hence the QDs are grown texasid then
deposited onto the host material by dip or spintingatechniques. In spite of great advancemenhe fabrication of
guantum dots with superior light absorption captidd, the photovoltaic device performance has imgiroved much
beyond 10 % efficiency. Much of the limitation oDFensitized solar cells can be attributed to duk of stability of the
QD systems and hence the devices need to be opénasritable redox couple electrolytes (hole sogiugg medium),
which ensures chemical stability of the materidlse innovation in solid state hole transporting enats may lead to
better flexibility in the deployment and operati@ihQD sensitized solar cells.[12]
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Fig. 5 Schematic representation of a Dye Sensitised Solar Cell

ladaoted from Parisi et of. Renewable and Sustainable Enerev Reviews. 39. 2014}

Metal Halide Perovskite based solar cells

Metal halide based perovskites (for eg. Methylamitnonlead trihalide, CENH3PbXs) have attracted a lot of attention in
the recent times as a solar cell light absorbingenads since its discovery in 2009 with an initificiency of 3.8 %.[13]
A hybrid material consisting of both organic andrigmanic components, such perovskites show excegljohigh light
absorption and hence even a 500 nm film (layesufficient to absorb a significant part of the blsi spectrum. Further,
the material can be solution processed / screeneprion different types of substrates (including flexible materials),
which, therefore has potential of wide-scale deplemt and lowering of fabrication costs. In aboutyg@rs since the first
report, the perovskite based solar cells have eshabout 25 % efficiency and has emerged as ottedéading solar cell
technologies. Initial research and development wemktred around Lead based perovskites; howeveicecos about
toxicity soon led to search of lead-free perovskit®ne of the promising alternatives is Tin (Sn)tenms of power
conversion efficiencies and a lot of research reenlrarried out in the recent times to achieveilgyabf the devices. It
has been shown that the lone pdiekctrons of divalent metal ions and the symmefrgtructure lead to high optical
absorption in such perovskites. Further, the diparof the valence band caused by the interactiGf orbitals of metal
ions and p orbitals of the halogen ions resulta small effective mass of the holes, which alsatrdmuntes towards the
photovoltaic activity. Alternatively, Sn based peskites show high carrier mobility and long diffosilengths, which are
essential for solar cell applications. Furthermdie, optical band gap of Sn based perovskites &lsnthan that of Pb
based counterparts, leading to the absorption démpart of the solar spectrum. [14]

Solar Energy Harvesting through Photocatalysis

Although solar photovoltaic (PV) technology is tinest efficient way to harness solar energy, butgdaialysis offers an
alternative pathway to utilize solar power for dhty chemical reactions. At the fundamental scaleg manner similar to
solar cells, a photoactive material absorbs sunbgid produces electron hole pairs. In this caseieler, both electrons
and holes are utilised to carry out oxidation agdliction processes to achieve certain chemicalioeac Fig. 6 depicts the
schematic representation of a photocatalysis psoc@&en a semiconductor of suitable band gap (lFapl energy
equivalent to the energy of the incoming lightjrisdiated with light, electrons from the valencant are excited to the
conduction band, leaving vacancies (or positivéigrges holesh”) at the VB. As the Figure Y shows, an example of
photocatalytic water decomposition, thelescan initiate a chemical reaction (oxidation) byigmg water and the ionized
radical can takelectrons(reduction) from the conduction band of the phatatyst to form hydrogen. The research in
photocatalysis practically originated with the 197@port from Fujishima and Honda on photoelectrodiel
decomposition of water to produce hydrogen. [15{hiese initial stages, however, the photocatalyaternal was used as
an electrode and the water splitting was causesublight with assistance from applied bias (whiefpkd to separate the
electron-hole pairs by providing additional energiyf)e concept of solar energy driven water spiittivas then extended to
water purification (such as photocatalytic dye dégtion and pollutant removal) and £@duction (conversion of GO
into carbon containing fuel/useful materials).[14,1
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The central concept of a photocatalysis proceasssmiconductor material with suitable band gagfficiently absorb the
solar radiation. However, the band-gap energy aisresufficient to drive efficient photocatalygisocess. The electrons
and holes should have sufficient energy requireddorying out the desired chemical reaction. Timglies, in addition to
a suitable band gap energy, the positions of tihenea and conduction band edges also have highrienpe. There are
various semiconducting materials that have beeiboeegh for photocatalysis. As discussed under tive fihm solar cells
subtopic, the compound semiconductor materials ssc8dTe, CdS, ZnS, CdSe have direct band gapbkuiiar visible
light absorption and the band edges are also $aifab photocatalytic water decomposition. Howevack of stability in
agueous ambience is a serious drawback of thegss tyjpmaterials. The metal oxides, such as,SAGO, TiQ, SrTiO;
are highly stable but possess larger band gapel#) 3 which results in the absorption of only U\ttpaf the solar spectra (
< 5 % of sunlight). On the other hand, there afeva stable oxide materials such as hematite@ke BiFeG;,, BiVO, ,
which show excellent visible light absorption besawf lower band gaps ( 2 — 3 eV); however, thelaotion or valence
band positions are not always suitable for a ddsaolkemical reaction. Extensive research is cuiyentiderway on
improving the photocatalyst materials to achievitdnestability, and to tailor the band gap for ahle energy and position
of the band edges. Such approaches include dopamgposite formation, functionalization, Z-schemegass etc. Details
of these can be found in the listed references.

Conclusions More than half a century of research in solarteshnologies, in particular on Silicon solar ceflas resulted
in fully commercialised products. However, drawbaekd limitations of Silicon has also provided matiion to explore
other types of solar cell devices. In one of suatkedt developments, organic halide based perogskdge shown high
potential in solar cell efficiencies, reaching mdhan in less than 10 years since discovery. OnSitieon front,

multijunction, tandem and hybrid technologies aanimg momentum to achieve higher efficiencies. ta other hand,
photocatalysis has largely remained at the resdaxei because of inherent thermodynamic limitagiodowever, new
materials combinations, configurations and readesign along with higher temperature operation miajd higher

efficiency.

Acknowledgement: The author (SCR) thanks Dr. Be&apdey (DST Women Scientist A) for preparing tbleesnatic
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The Architecture of Open Source Applications

Carpentry is an exacting craft, and people can dyikeir entire lives learning how to do it well. Bearpentry is not
architecture: if we step back from pitch boards aniigr joints, buildings as a whole must be desig@ad doing that is as
much an art as it is a craft or science.

Programming is also an exacting craft, and peoptespend their entire lives learning how to doetlwBut programming

is not software architecture. Many programmers g@pears thinking about (or wrestling with) largersyn issues: Should
this application be extensible? If so, should thatdone by providing a scripting interface, throsgime sort of plugin

mechanism, or in some other way entirely? What khbe done by the client, what should be left te server, and is
“client-server" even a useful way to think abous thpplication? These are not programming questiang more than

where to put the stairs is a question of carpentry.

Building architecture and software architectureehavot in common, but there is one crucial diffese While architects
study thousands of buildings in their training ahding their careers, most software developers embr get to know a
handful of large programs well. And more often timax, those are programs they wrote themselvesy maeer get to see
the great programs of history, or read critiquethobe programs' designs written by experiencedtitiomers. As a result,
they repeat one another's mistakes rather thadibgibn one another's successes.

This book is our attempt to change that. Each @na¢scribes the architecture of an open sourckcappn: how it is
structured, how its parts interact, why it's bthlit way, and what lessons have been learnedadhate applied to other big
design problems. The descriptions are written eygbople who know the software best, people witirgyer decades of
experience designing and re-designing complex egjidins. The applications themselves range in stal® simple
drawing programs and web-based spreadsheets taleotoplkits and multi-million line visualizatiopackages. Some are
only a few years old, while others are approachhmgr thirtieth anniversary. What they have in coomris that their
creators have thought long and hard about theigdeand are willing to share those thoughts witlu.y\WWe hope you
enjoy what they have written.

If you are a junior developer, and want to learvh@ur more experienced colleagues think, these R®0oks are the
place to start. If you are an intermediate or sed®veloper, and want to see how your peers halweddard design
problems, these FOUR books can help you too.

The Architecture of Open Source Applications Vol. 1
The Architecture of Open Source Applications Vol. 2
The Performance of Open Source Applications

500 Lines or Less

Access these books onlineldtp://aosabook.org/en/index.html
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l. Introduction

Using computer resources and Internet technoldgieeducational purposes, is being seen as E-Lmgiini present day
scenario. Initiatives such as developing eContants setting up of infrastructure at school or higbducation level are
already started in India long back. Referring e€ot# and online courses for national level entragxa@minations is
growing day by day. Some of the courses are aveilfao free and others on some price. Open UnitiessiGovernment
Organizations and other academic institutions Enelg adopting online training as means for impagtrequisite skills to
their students and as a supplement method toitraditphysical class room environment. There igloabt this initiative

of online learning has potential to reach millimisisers when compared to traditional training rodthogies.

At the same time there is a concern about requinemiea quality framework for online learning eroriments. This will
ensure long term sustainability of eLearning argb denefit the end users in getting quality edocathrough online
mode. There are several proposals made towardglitieistion by different researchers in the past astachdard bodies.
However, when the eLearning quality models becamtegral part of online learning environment itsusabr impact can
be realized. To do this several factors need toonsidered. A move towards this direction is theufoof this article.

The quality frameworks usually emerge from the camiy used best practices that solve a particulapgse in a defined
way. In order to arrive at a quality assessmemhéaork in eLearning, we need to look at currentfica of instructional
delivery process and how effectively it can be icgiéd or improvised by adopting technology. At saene time we also
need to look at the associated technological ahgdls.

Usually a learner is said to have learned the stibjen his ability in accomplishing the task cepending to the subject
is judged. To assess this factor the only instruntieat is available is assessment of student’s kedge level. Student’s
knowledge level will improve when he is given scifint details about the subject matter. Sufficiethils are nothing but
information about what the student is expected tmvkperform after completion of the course, acteahtent
supplemented with illustrations/demonstrations whier required, additional information about theidtspbackground or
advanced details and a self-assessment.

If these details are designed using technologyai & manner that would help students in engadgiegselves in learning
actively, having curiosity about a topic, probdiceil thinking skills and allow them to interacttivithe content in a variety
of ways (which can be regarded as necessary elsrteejuidge one’s motivational level) then the cahie expected to be
used by many and thus can be regarded as qualiterto This can be addressed by effective utilimaf text and
multimedia coupled with little programming skillsrfevent generation, notification and handling amtent development
process.

Developing content using multimedia technology assidered as a collaborative effort of instructiotesigner, subject
matter expert, multimedia expert, videographer dtc.this situation, a uniform comprehensive set gufidelines
corresponding to each role in their efforts of emmtdevelopment will be the first step towards dindy a quality
assessment framework.

This exercise will eventually help in defining gitzalcriteria that the online course contents ansting platform will need

to meet in order to be of sufficient quality to dféered to its users will be the next step. One@edhality criteria consisting
of measurable quality dimensions are prepared dpwent of corresponding measurement methods withbaext step.
Finally, development of tools to assess the conformanceadbty criteria based on the methods developediategration

of the same with online course hosting platformdl & the right direction towards facilitating qitgl conformance
verification of online coursedhis exercise helps in moving towards a nationall@olicy on quality assessment practices
of eLearning technology and courseware which ndy barmonize the elLearning quality assessment ipescbut also
provides an effective mechanism for monitoring authptation of necessary changes to meet the prasenfuture
challenges in online learning.
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Il. An Initiative towards Quality Assessment Frameworkfor online courses and hosting platform

Centre for Development of Advanced Computing, Hgtdexd has taken an initiative in defining and buaidda quality
model with appropriate measurement approachesnioreocourse contents development and hostinggtatf A detailed
research study done and a proposal towards qaalggssment of eContents by Satyanarayana, et Bedaund here [2]
and for online hosting platform by Sarat Chandrauwat. al can be found here [1].

Based on the work carried out in the above papgaity criteria for development of online coursmtents is proposed as
“A set of individual course contents suitable fdflioe and online reading which are organized inatacourse with
objectives or expected learning outcome associaféil each of them, visual and auditory legible enaperable with
course delivery platform, understandable to readedshaving sufficient coverage of information”.

Majority of the online courses are being offeredottyh web platform. Web has become a defacto metood
dissemination of information. Hence, quality cridefor web based applications are equally appliedblonline courses
hosting platform when Web is used as a medium fi@riag courses. Its quality criteria is proposed‘A platform which
can support delivery of online courses accordinthéinstructional strategy, meets the minimum eigx® performance in
terms of its access through Internet, secured framst common web vulnerabilities, accessible amh#gy to use”.

The online course contents quality dimensions aseth on factors concerned with (a) Technology (bntéht.
Technology factors deals with assessing impaataifriological errors that creep in to the contemeligpment and content
factors deals with assessing usefulness of theenbbtised on predefined rubrics.

As a whole the quality framework for assessing renicourse contents and its hosting platform is ale@i through a
pictorial representation below.

eContent Assessmeant

Accessibility Understandability

juasy

Portabllity Course Completeness

Multimedia Quality Content Quality
Legibility

Fig 1: eContent Quality Criteria
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Fig 2: Hosting Platform Quality Criteria
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[l Online Course Contents Quality Dimensions:

(A) Accessibility (WCAG Guidelines) is one of tmost widely supported guidelines in almost all #ard processors
and web page editors. This support will enable feepth physical disabilities to use assistive tealbgies in using
content effectively.

(B) No reference metrics for impairment analysismfitimedia content such as audio or video elemesdaces the video
guality assessment time as the subject matter erped not focus on technical errors that credp the video at the time
of its recording.

(C) Legibility of the content has direct impact osadability of the material. In the empirical studgnducted by
Satyanarayana et. al [1] students have expresaeddhsistency in font style, size and color ejaglity of images used in
the material and color contrast are the domindtietprs in influencing text content legibility.

(D) Readability of the text is most important afdis direct impact on understandability. Readghiitgenerally affected
by length of sentences, vocabulary and legibil@pntent is considered to be easily understandahknvits readability
value is high.

(E) Sharable content object reference model (SCORNB@ standard for content aggregation and runtimér@mment.
The events generated within the content due to’susation such as clicking a button, drag and dedp, can be
communicated to course hosting environment thro&PORM’s runtime environment. Thus SCORM'’s runtime
environment will act as a bridge between coursdeazdrand tracking & analysis module of course Imgsgnvironment.
This is useful in understanding student’s motivatievel.

(F) Whether the course is complete in all aspectwbis another important aspect that needs todged. To accomplish
this we need to verify whether the course is deigwith sufficient details or not. This can be eratd by looking at
whether the content is prepared for both online @fffithe reading in different formats viz., pdf/htfor running text and
ppt/video for presentation, contains objectiveséeted learning outcomes for each topic in the aguvghether any
reference material or assessment is attached twtitent etc.

When the course is designed with conformance tthalbbove quality dimensions it can be regardezuigisble for online
learning.

V. Hosting Platform Quality Dimensions:

(A) Performance refers to the extent which ther@nliourse contents hosting platform can suppontilsmeous requests
while meeting minimum response time constraintss Hifficult to define the minimum recommendedpasse times due
to various factors such as application’s functidpahetwork bandwidth etc. Usability studies bykdb Nielsen reported
that 0.1sec as the limit for having the user feelgystem is reacting instantaneously, 1 sec ibrtitefor the user’s flow of

thought to stay uninterrupted and 10sec as thé fonikeeping the user’s attention focused on tladodue. In the present
scenario of Internet based applications meetingethéne limits depends on network latency espsaciathen the web

content is hosted at remote places. Hence, an agprio find out the percentage of deviation fronrmimum expected

response time and determining its grade level @p@sed in [2]. The minimum expected response tias to be

determined by the hosting service provider to knelether the hosting site is reachable as expectédeil network

conditions after performing few trial runs from reta places through Internet.

Using observed average response time and expexgpdise time of an URL, percentage of deviationsmsdciated scale
has been proposed as below.

Deviation %

<26 VERY GOOD

>25 GOOD

>50 AVERAGE

>75 NOT SUITABLE FOR ONLINE LEARNING

This approach can be used during internal audistaad serves as a benchmark during future uptoadaof the hosting
platform. A deviation of 25% corresponds to 250an%4 of a second if the minimum expected respoinse determined
as 1000ms and observed response time is 1250mbubimress oriented applications a delay of 250msltein losing of
site traffic to some extent which may not be theecaith the online learning platforms.

(B) Apart from the performance of the hosting matif it is also important to check whether the aggtion is prone to
exploitation of any critical web application setyririsks as an end-user will try to upload variodscuments
corresponding to course work. The Open Web AppbcatSecurity Project (OWASP) releases list of tap eb
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application vulnerabilities every year and the ®@lmost remain consistent with minor changes & ahder of their
impact in a particular year.

(C) User satisfaction in terms of degree to whiwh application is easy to operate, a user is satigiith their perceived
achievement of pragmatic goals, confident in usigapplication again is required to be judged.

The final score of the Usability test reflects theability score of an individual. Based on belowding mechanism the
score obtained can be categorized in to one of gooups.A. Bangor et. al, [3] given detailed report on himdividual
Simple Usability Scale scores can be mapped talpatiive scale.

>85 VERY GOOD;

<=85 GOOD;

<73 AVERAGE;

<70 NOT SUITABLE FOR ONLINE LEARNING;

Then mode/median (as the case may be) of the drdiita will determine the usability of the onlinesting platform as
one of the above categories. However, the end wsensld be given a task to be performed concerndd wgage of the
system so that individual score can be obtained.

(D) Accessibility refers to the extent to which teplication supports people with the differentataifities can access the
hosting platform. W3C has given recommendationacmessibility guidelines for web pages.

V. Use Case Scenario

With the above quality assessment framework ingiawill be useful to the academic and trainingtitutes in making the
course contents free from technical and non-teehmeicors before publishing them online and vewfyether their hosting
platform is meeting the specified quality critesi@a that any necessary corrective steps can batéadti Like how a book
gets its reputation gradually after it is read byesal readers same would be the case with thgratesd environment of
quality assessment framework and online learnimrenment.

Integration of this framework with Learning Managarh Systems will provide a first-hand report onlijyaf the online
course initiative of academic institutes as thersewffering starts only after preliminary checktethnical and non-
technical errors as described in this article.
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eLEARNING 101: CONCEPTS, TRENDS, APPLICATIONS

While the term “e-learning” has been thrown arogode a lot in recent years, many are still unavednehat it actually
means and how it can help them achieve successtlirtlieir professional and personal lives. This t@access short e-
book aims to provide an introductory level overviefithe e-learning field for those people.

01. Introduction

02. What is e-learning? Is it important in eduaa®io

03. The history of e-learning

04. The benefits and drawbacks of online learning

05. Can we learn online by utilizing e-learningl#fo

06. Best practices of online training

07. Learning vs. Training, what is the difference?

08. Corporate E-learning vs. E-learning in the atioa sector
09. What is the future of e-learning?

Learning platforms

10. What is a LMS?

11. What are the types of learning managementspste

12. What are content authoring tools and how canseethem?

13. Synchronous e-learning vs. asynchronous eifgataols and technologies
14. What is SCORM & Tin Can API?

15. E-learning tools and technologies used in eniaining

Online courses

16. The important elements of online learning cesirs

17. The importance of tests & quizzes for studentd_earning

18. How to make e-learning effective and tips wéase its effectiveness
19. What are the best tools to help us create hmeocourse?

E-learning trends

20. What is Blended learning and how can it be Bsed

21. The advantages of social and collaborative arling

22. Gamification in online training and learningmagement systems
23. Micro-learning and its advantages for amazih@arning

24. How to best utilize video in e-Learning

25. Rapid e-Learning development process and ressur

26. How Personalization in eLearning works

27. Continuous learning

Applications of online training

28. Giving the best Customer service training bipgiglLearning
29. Benefits of using e-Learning tools in Salesiray

30. Effective online Customer training

31. e-Learning solutions for Safety training

32. Why IT training is a perfect fit for e-Learning

33. New product customer training

34. Utilizing e-Learning tools in Healthcare traigi

Access this online book attps://www.talentims.com/elearning
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Abstract

Grid Computing, Cloud Computing, and Fog Computargd Edge Computing have catered various serviogartb

digitization of ICT-based aspects. Although, thésehnologies are still in very good shape they davily rely on

connectivity issue i.e. internet. To cover up tthisllenge, Dew Computing (DC) paradigm is propo$¥d.relies over the
Dew-Cloud architecture that brings the power ofu@dl@omputing together with the Dew Computing. Qradly, the Dew-

Cloud architecture is an extension of existing &@h8erver architecture where two servers are platdmbth ends of the
communication link. With help of Dew Server, uselds more control and flexibility to access his/lpersonal data in
absence of internet connection. Primarily, the datatored at Dew Server as a local copy which uipstantiation of

internet, is synchronized with the master copyhat®loud-side. User can browse, read, write, oeagmata on the local
Dew Site which is a local web form of an actual veite. The aim of the DC are as follows: (i) mirmation of internet-

backhaul dependent services, (ii) provide extremegilfility to the Dew users in terms of web-datacess and
visualization, and (iii) leverage an internet-freeosystem toward achieving green-computing thrdegk use of data
center and middle-tiers of communication-infrastinwe of existing network.

Keywords:Dew Computing, Dew Site, Dew Server, Dew System.

A. Dew Computing as Post-Cloud Computing Paradigthin a stage of computing the following two cdthghs
hold, this stage of computing could be called mbstid computing era [1][2]:

(i) Cloud computing is not dominant.
(ii) The relative importance of cloud computingnist increasing.

Cloud computing obtained widely acceptance in thst glecade; its usage was increasing quickly. Butelieve that
cloud computing has never dominated the computingdw With the quick development of Internet of igs$, wireless
devices, and artificial intelligence, the relatimgportance of cloud computing is increasing sloatynot increasing at all.
Thus, we believe that post-cloud computing eracisiiog or has already come. Post-cloud computingotsa specific
computing paradigm; instead, it covers a few coimgumodels that are related to cloud computing rmiedial to cloud
computing in the post-cloud computing era. Majoistprdoud computing models include CDEF, i.e. CletdDew

computing, Edge computing, and Fog computing.

Since cloud computing has been widely acceptedyrpss in research and development enriched thedapd of this area.
Such progress can be summarized in the following: Weom cloud to CDEF, where C represents Clouddetepresents
Dew Computing, E represents Edge Computing, anepFesents Fog Computing. CDEF starts with C alqulié® that
these four models all started from Cloud Computing.

The cloudlet model promotes to put small-scaledldata centers at locations where they are closasdrs [3][4].

The key features of dew computing are that on-pesmcomputers provide functionality independerdiadd services and
they also collaborate with cloud services. Dew cotimg promotes that all on-premises computer apptios get support
from cloud services, if possible. With dew compgtinloud computing can reach its greatest popylabiew computing is
complementary to cloud computing [5][6][7].

Edge computing pushes applications, data, andcesnaway from central servers (core) to the edga étwork; it is
based on the core-edge topology. Edge Computingrsetb the enabling technologies allowing compaotatio be
performed at the edge of the network, on downstréata on behalf of cloud services and upstream aataehalf of 10T
services [8][9][10][11].

Fog computing is a scenario where a huge numbleetefogeneous devices communicate and potent@diyerate among
them and with the network to perform storage amt@ssing tasks without the intervention of thirdties.

Fog computing extends cloud computing and serticekevices such as routers, routing switches, piaekers, and so on
[12][13][14].

All these computing models share a common feathey all perform computing tasks at devices that@doser to users
[15].
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CDEF (Cloudlet, Dew computing, Edge computing, &t computing) appeared after cloud computing wakehy
accepted; they could be callpdst-cloud computing modelSDEF is an unofficial, easy-to-remember way ter¢o these
models. CDEF starts with C also implies that theselels all started from cloud computing.

CDEF originated from different background, proposeéd solve different problems, related to different
disciplines/industries, involved different devicesyd have different methodologies. The relatiorstapong CEDF are
similar to the relationships among different pragnaing languages: although each programming langurege full
computing power of a Turing Machine, each languiage its own style, strength, and characteristicghé similar way,
although the definitions of each of these CDEF cating models may be expanded to cover wider apjicareas, each
of these models are more suitable to be used ire spacific areas. From cloud to CDEF, the landsadp®ost-cloud
computing is more versatile and prosperous.

B. Definition of Dew Computing The definition of dew computing may be preseragsdollows: “Dew Computing
is a programming model for enabling ubiquitous,vpsive, and convenient ready-to-go, plug-in facimpowered
personal network that includes Single-Super-Hylfagr P2P communication link. Its main goal is toeas a pool of raw
data equipped with meta-data that can be rapideated, edited, stored, and deleted with minimaérivgtwork
management effort (i.e. offline mode). It may bedally tailored for efficient usage, installatiaand consumption of local
computing (i.e. on-premises) resources like PCtampTablet, high end Smart Phone. This computingehis composed
of six essential characteristics such as. Ruleeba®ata Collection, Synchronization, Scalability, -&&gination,
Transparency, and Any Time Any How Accessibilityrete service models such as Software-as-a-DewcgerSpftware-
as-a-Dew Product, Infrastructure-as-a-Dew; and ithemtity models (e.g. Open, Closed). All such afahall be made
towards running of applications in a purely-distitded and hierarchical manner without requiring oardus intervention
from remotely located central communication poigt eloud server etc.” [16].

C. Objectives of Dew Computingpew computing brings the centralized core cloewises nearest to the user. The
objectives of bringing complex computational paonf the remote cloud platform to end-user via D€ as follows [17]:

a. Internet access minimization:Dew computing is envisaged to minimize the usabdit internetworking facility
such that user specific instantaneous supple secaald be provided.

b. Personal service provisioning: Unlink other computing paradigms, dew computingndias the higher
expectation of user services at user’s end. Witbouinimal use of internetwork facilitates usefanm of a true
personal digital assistant.

c. User flexibility maximization: Existing computing solutions provides pre-defireed of services to user. Dew
computing benefits user with unlimited amount ofrawilled performances.

d. Backhaul traffic reduction: In reality, the overloading minimization effort ¢ime network backhaul depends on
data-traffic in average duration. A dew user religion localized services that requires minimum oetw
intervention. Moreover, the dew computing paradigmeourages its user to stay with the user’s pizedt data
pre-saved as dew copy in local dew database. I ofidke cases dew user utilizes personalized Wasarf over
dew sites rather on real web sites. If a requirgd & not present in the dew computer, the devesdrst fetches
from nearby dew cluster upon a dew permission meal network communication protocols. Only whedada is
not present in the dew machine as well as dewerudgt may require access to remote cloud for wiaictual
internetwork backhaul will be responsible. Thushimium usage of internetworking is needed in reatiégulting
optimal access over existing network traffic.

e. Bandwidth saving: As dew computers impose over self-system self-serviotion, hence communication
bandwidth is minimally utilized.

f. Carbon footprint minimization: Less implications over current network assets Iswd#wwn dependency over
physical establishments such as base stationgpestefog, big-data centers etc. Indirect reductid power
consumption is thus evitable which may proportignaélp to minimize the carbon foot print.

g. Utility maximization: The Quality of User Experience (QoX) can be impohvBew computers can fetch and
provide the information from low-end network hieslay. Cloud and fog services can be effectively use
dynamically with the requirement of information lieal-time. The overall difference between other potimg
paradigms and DC is presented in Table | [17].
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TABLE |

DIFFERENCEAMONG CLOUD, FOG, EDGE AND DEW COMPUTING

Parameters Cloud Computing Fog Computing Edge Computing Dew Computing

Service location Within the Internet Within thedmet In edge network In edge network
Distance (number of loops) Multiple loops Multipt®ps Single loop No loop

Latency Very high High Low Negligible

Jitter Very high High Low Negligible

Location awareness No No Yes Yes

Geo-distribution Centralized Semi centralized Distred Highly distributed
Mobility support Very limited Limited Semi suppode Highly supported

Data reroute attacks Very high probability Highlpability Low probability Very low probability
Target users General internet user: General intesees | Semi mobile users Purely mobile users
Service scope Global Semi global Semi limited Bulietited

Hardware Scalable capabilities Scalable capalslitie Limited capabilities Very limited capabilities
User experience Very normal Normal Good Highlysfatitory
Internet dependency Every access time Every ativess Every access time Not essential
Client-Server connectivity Yes Yes Yes No

Synchronization feature Not essential Not essential Not essential Always essential

Green energy compliant Very Low Very Low Low High

Delay tolerant No No No Yes

Computational offloading Very Less Less High Verglt

Deployment scenario Large enterprises SME Rougtevepy PC, laptop, smart phone

D.

Key Enabling Technologies of Dew Computinghe assimilation of dew computing may be attridute the

recently proposed key enablers as presented follbvils

a.

Dew Site: It is a localized copy of actual web site that bamplete read, write, append and delete accesdsvio
user. Every frequently visited or prompted web sieuld have a corresponding dew site at on-prenissy
computer. For example, fww.abc.conis the actual web site then its dew site may l®gdedwid.abc.com
Here,wid resembles to theww protocol, but in on-premises dew devices.

Dew Script: It is a scripting tool available to dew user fospible modifications in the dew site placed atdbes
device. For instance, user can change the forngatfimstagrampersonal profile which is only visible to the dew
user at the dew computewi@l.instagram.comn Upon access rights from user, the same couldybehronized
with the actual web template for global visibility.partha has user prfile fomstagram then a remote shadow
copy of local dew site could be positioned atittetagramcloud i.e.partha.wid.instagram.com

Dew Analyzer: This is a software package meant to coordinate @rdrol over all task and assignments
performed by dew script on a specific dew site. Wheuser does any changes in a file of a dew tsikedew
client program activates the dew analyzer to credeétete or append the local dew script file narliles
filel.dewscriptin absence of internet. When internet resumes,ntbdifications offilel.dewscriptcould be
interleaved with thepartha.wid.instagram.conT he authorization related issues could be solweth@orporating

a master mapping table between dew site and actlakite.

Dew DBMS: As an original web site needs to have a set ddlese for storing and logging of activity records,
the same is essential for the dew site. The deabdat management system is essentially a persamhalipy of
personal database to provide personal dew sitengukperience in reality.

Dew DNS: It is assumed that a dew server will host multidlew sites in one dew computer. Hence, a
sophisticated and unique page naming mechanisnitébie. Dew domain naming service shall providehsan-
device dew site searching and access featuresahdie achieved by the host-to-IP mapping. For elanf wid

is mapped td27.0.0.1then other dew sites could be mapped WRf.0.0.1i.e. All local URLs could be mapped
to localhost e.gwid.abcl.com, wid.abc2.com,..., wid.abcl10.donfocalhost -127.0.0.1Dew domain naming
redirection (Dew DNR) could be another techniquenbych such redirection could be possible.

Dewlets: It is an extended dew service to a dew computewligh associated dew supported equipment could
receive “let services”. In this context, multipkrtgs of Internet of Things (IoT) could be assaaibtvith one or
more dew computers. Self-explanatory dew compuiahitecture is presented in Fig. 1 [16].
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Fig. 1. Hierarchical dew computing architecture.

E. IEEE DewCom STCin 2018, IEEE has constituted a Special Techf@cahmittee i.e. STC under the purview of the
IEEE Computer Society to cultivate and dissemitia¢enovel opportunities and research inclusivebgsacorporating

the Dew Computing i.e. DewCom STC. It is a new waitle Open Community on Dew Computing within IEEEw
Computing is an emerging research/application #raais the complementary piece of cloud compufirige goal of dew
computing is to fully realize the potentials of premises computers and cloud services. The viditimeoDew Computing
Special Technical Community is that its effortsisfailitate dew-computing research and dew corimguapplication, for
the benefit of all users and providers of the fetgiobal cloud-dew computing environment [18].
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The traditional ways of data processing and stoksged on data centers have been changing rapidheilast decade.
Isolated data centers maintained by elaborate pamdents in corporate offices have given way singple subscription
model where companies access cloud computing ssrtiat are managed by cloud vendors such as AmbHorosoft,
Google and IBM to serve hundreds of businesS&sud computinghas evolved as a remote centralized solution teage
the surge of information. The cloud gives IT usefsall kinds (corporations, small businesses ardividuals) cost-
effective access to processing, storage and netwgpfécilities.

However, with the percolation of digital technoloigyo every stream of human activity and the ragiowth of telecom
infrastructure and smart mobile personal devicEservices are grappling with new demands in adeiéigsand security.
With the explosive acceleration of consumer-drii@gractions, devices and data flows, cloud cormgutaces a new era
of challenges in servicing the extended digitabgmtise of today.

Edge computing: Clouds are, by design, remote processing andggaesources. To bring processing and storagerclose
to the devices generating data, the concegdge computindpas evolved in recent years. Edge computing (siroalled

‘the edge’) is performed directly on (or very clpse the device, which is typically a programmadaigomation controller
(PAC). It an IT architecture that minimizes or dlates the need to use remote centralized clougregsfor processing.

In many situations, on-device computing on the ethye dramatically improve the performance and msiog speeds of
the 10T simply by removing the distance and timedieaps associated with the cloud.

Fog computing: To maintain the integrity of edge computing, s@atendards have evolved in parallel. One such stdnda
proposed by Cisco (and available freely to uses$dd computing Fog computing is typically more scalable thanesdg
computing. It specifies standards for data flowpgaissing and storage on local area network nodesée the cloud and
edge devices dispersed across distant locations.

loT — the Internet of Things: Corporate boundaries and interactions between peoq industries are no longer confined
to a few secure business locations. Easy accefetinternet and mobile technology has driven casmpuoetworking
devices into the domain of customers, distribugorg virtually anyone who deals with a businessmfating devices are
proliferating in millions of forms as nodes (oriftgs’ in general) on an extended Internet that exxds wireless stations
and smartphones, as well as a variety of electroroducts such as notepads and music systems.eAsothulation of the
Internet of ThingqloT, or small, embedded computing devices) widdistributed in remote places continues to grow
exponentially, performance issues and processilayslare also multiplying.

Artificial Intelligence: Atrtificial Intelligence (Al) is the generic term that describes a classndependent software
‘agents’ or ‘bots’ built with the ability to learand improve their skill to achieve a specific gagithout (or with partial)
human intervention. Al programs are typically aifons that are capable of learning from data, andifying their own
patterns of behavior.

Blockchain: As digital storage costs have come down, and mésvaave become more distributed, security andlviiiy
concerns are increasingly being addressed by theepd of blockchains. These are open (but secuséjldited ledgers
that provide a reliable way to protect IT assetalbkinds. With blockchain encryption, users ceamsfer or exchange all
kinds of critical digital information securely, \winho fear of attacks by hackers or inexplicable dagses.

In the past decade, we have seen how consumendustiial products and services have been chamgpidly because of
evolution in communication and networking technodsg Let's look at some paired possibilities of hoanvergence
between 10T, Al, blockchain and the underlying @&structural technologies of the cloud, big data @shge computing will
most likely evolve to create a “whole” greater thhe “sum of the parts.”

Internet of Things Artifizial Intelligence Blockehain
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Convergence of Al and loT

Almost every sector of business has moved fronmikes assembly of isolated products and servicélset@reation of a
network of products and services that are colletfivncluded in the I0T. With increasing focus agithl distribution of
resources, the IoT itself is evolving, and thera imovement towards adding more intelligence tq dser to the device.
This is where parallel developments in artificiatielligence (Al) are providing a fertile ground faonvergence.

Al's impact on loT

By nature, artificial intelligence systems are itledeployed to make sense of big data (the vastets of data being
produced in the physical world by human-to-maclind machine-to-machine interactions). They arentisdlg software
modules built to take human-independent decisinmeachine-to-machine or man-machine environmeritprégrams are
increasingly being invoked to work in tandem witiT Idata flows to make sense of it all. Specificatigre are some ways
this convergence might work.

Economies of operation:While collecting data in vast streams, an IoT devnust make an intelligent decision as to when
and where a collection of data is sufficient foe thrediction of a result. This is where an Al altfon might kick in
smartly to prevent any excess or wasteful spillowethe store of data. This intelligence will pr@dueconomies of
operation by reducing loads on storage, serverscantputational cycles. Consequently, there is angaw energy and
costs. Another possible point of convergence igriedictive maintenance. In a network which includesmdreds of
equipment, Al algorithms embedded alongside loTiasvcan produce early warning signals to pinplikety points of
failure, and in some cases, take corrective stefmratically.

Computing on the device: In business critical applications, users neechithe data in central storage and for performing
high intensity computations. In such applicatiotie cloud is still needed to provide the extraetagf security and to
prevent a possible network collapse. Edge or fagpging enables on-device (or close-to-the-devimehputation. This
proximity reduces problems of latency due to slesponse time on a cloud and curtails exposuretafaaa network. Al
can place edge computing algorithms directly oewa to perform most of the routine operationdwid latency.

Security: Al algorithms might be used to add preventive &l aws predictive intelligence to identify possildecurity
threats to an 10T system and prevent breachesekample, the startup AnChaimyw.anchain.3di offers transaction
protection using Al as well as blockchain concepts.

I0T’s impact on Al

While Al will boost the efficiency of 10T networkshe reverse effect is also possible — the muligiyyumber and spread
of 10T devices will be a bonanza for Al innovatienvhere more intelligence can be added in spesitiimtions. Let’s look
at some ways in which the convergence of IoT ang &lolving.

Sense-making:In terms of numbers, it is estimated that, by year 2020, there will be over 30 billion connected
devices, and users will spend around $250 billiodaX networks. Presently, 10T nets are pickingower 2.5 quintillion
bytes of data every single day. All this data needse processed and analyzed by intelligent sexaéng programs and
fed to systems that can do something useful in liéalapplications — which is one point of convange where Al
algorithms come in.

Higher efficiency levels:In both products, as well as services, 10T dat@asts can be processed with higher efficiency
(than presently possible) with the use of Al intartions. For example, applications in healthcaesgntly use remote
monitoring to send signals or critical data abcatignts to doctors. 10T devices can provide speatid more intelligent
levels of healthcare — for example, an Al-enabkrddrt’ bed can detect when a patient’s positiordsée be adjusted and
perform the task without the need for human intetios.

Design modifications: Miniature 10T devices are easy to embed or integrate intalyrts and services in a limitless
number of ways. The design of any product — such amtor vehicle — can be improved in various waysadding Al
capabilities to 10T devices. For example, an automas vehicle might be equipped with motion sensmidecide whether
an obstacle is in its travel path. By adding analjorithm to the design, the sensors can be diverismart’ ability to
analyze whether the object is a person or anottlgcle.

Convergence of Blockchain and loT
Blockchains are increasingly being used in autothateud and edge transactions. With the proliferatf loT and Al,

there are numerous innovative products and sendwed/ing with blockchain features to provide adayf security.
Blockchain technologies are typically built in aTInetwork design where each participant computeterice is a node,
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to provide a means of authentication in the stagedata capture and validation. Here are some gahtconvergence
between blockchain and IoT networks.

Distributed networks: The blockchain concept has become feasible beceamsputer networks on the Internet are
deployed as linked nodes across vast distancesidble= a distribution of workloads. In new apprazctio high-
performance computing applications, a dedicateddypdiem would include common computer nodes lirdgaamically
for parallel processing. In such a decentralizegh{gerformance system, blockchain schemes can itteifrbweadily to
validate and authenticate data exchanges betweemnttes. Several companies are working on projectsake the power
of such decentralized heterogeneous networks abtess customers anywhere.

Secure data storageWhile the blockchain protocol itself is based edder designs that do not rely on voluminous data,
blockchain nodes can act as reliable guardiansdteqt large databases (databanks and data ldlasfiotm an essential
component of 10T networks in big data applicatiofbey can be deployed at strategic control poiatvdlidate and
authenticate access points.

Facilitating data sharing: While the technology for connectivity of IoT degi& between all kinds of industries is easily
available, there is reluctance to share 10T geedralata across different industries (for exampktwben retail and
banking businesses) because of reliability, secuauiid integrity concerns. The use of traceableKaloain protocols can
facilitate cross-functional and cross-business datxing because it can be based on a commonwautty system of
token validation and authentication.

I0T’s effect on Blockchain

As decentralized systems with millions of 10T nogesliferate, a major challenge is to build systahet are economical
as well as easy to manage. Let’'s consider some imaykich I0T design can have an impact on blocktha

Reducing data load and bandwidth:Research and experiments are under way to pragliedle convergent models of
loT-blockchain architectures that might also bepsuted by Al protocols for intelligent managemeifitdata streams.

Data loads in IoT network systems can be extrerhe.ifitelligence of handling data for the blockchimletermined by

the structure of the loT-blockchain interfaces. Mé&dn by built-for-the-task Al algorithms will eage that only the

relevant data is used. The appropriate design teflient 10T nodes will help reduce data loads dhne bandwidth

requirements.

Upgrading nodes: In distributed 10T systems used in blockchaing simpler (or lightweight) node devices are often
passive links on a chain, passing on data to th@dwer nodes where the actual storage and vadidditinctions to create
new blocks are performed. With improved architeztand support from Al, the next generation of I@Vides will be able
to upgrade lightweight nodes into full power nodes.

Lower energy requirements: High energy usage is presently a major concert Wil -blockchain networks. With
improvements in 10T architecture, the energy corsion patterns of blockchain devices will changept@duce a
‘greener’ network.

Convergence of Blockchain and Al

Al algorithms are becoming common in a wide randeindustries, ranging from healthcare and manufaoguto
consumer goods and aerospace. In many cases,stermeed to bring in layers of authenticationeuze the fidelity of
operations or even the value of the product ofdbwvice. This is the niche where blockchain carveoge with Al to
create new levels of security or transparency.

Traceability: Blockchains are models of transparency. They cargmplete and perfect record of historic datahdadn
an immutable form, and they cannot be altered tgydtackers. Al algorithms, however, are typicéllgck boxes. They
don’t make the process of decision-making visiteeduse of numerous levels of complexity embeddebterdesign. So
it's possible to envisage a convergence of thetegbnologies in the area of transparency and at¢ability. For example,
in applications such as machine-to-machine comnatioics, where no human intervention is possible,iticlusion of a
blockchain audit trail will provide a layer of treability that might help in tuning up performanaeto create a rigorous
system of preventive maintenance.

Boosting Al efficiency: Al algorithms are typically ‘trained’ on an enorosvariety of simulated data sets before they can
become ‘intelligent’ enough to be moved into reakld situations. Blockchain protocols can ensui the training data
sets are ‘cleanly validated’ or otherwise purposadlligently for the task. In a network, blockchaican draw upon
hundreds of 10T nodes to simulate the necessaninigadata feed for an Al algorithm to sharperfitsctional efficiency.
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Democratic data accessMany companies are working on the creation of kdbain-enabled secure access to tap big data
marketplaces. These access services will enable gwvall companies to create and refine economitglréducts and
services by opening up and democratizing data ¢ind large corporations are currently able to tRpr example,
companies such as Ocean Protogoifv.oceanprotocol.cojroffer what they call ‘tokenized’ service layelat act as an
intelligent blockchain agent between ‘data provétland ‘data consumers’ in an open market. In &alpse case, a small
market research company may be a data consumereagenany large telecom service corporations mayldia
providers. In this scenario, a secondary benefthoproviders is that their big data assets casasfly monetized with
blockchain tracking.

De-risking operations: a blockchain layer will act as a security lock Ahprograms that run on data access objects
(DAOs) that act as interfaces in client network&.DAO is a mechanism that acts as an abstract Iltharprotects a
database from direct interactions with clients @hhinay affect the integrity of data sets).

Al's effect on blockchain

While blockchain protocols are virtually tamper-pfothere are limitations and some areas of contethe usability of
the technology universally. Al is being appliedstive some of these issues.

Energy management:Blockchain operations consume vast amounts ofggnas the processing and verification steps in
transactions increase in complexity and blocksnaaetained indefinitely. Al algorithms are alreadyuse for optimizing
energy usage in many networks. It is natural, floeeeto expect that future developers will continaeefine and use Al-
based protocols to solve blockchain’'s energy mamage issues. These initiatives may be directly $ecuon energy
savings, or they may be indirect results produbedgh performance improvements or design innovation

Computing: Typically, blockchain uses a brute force approacidéntify every possible solution and checkingath of
them meets a problem specification before any &etien is validated. Al algorithms could be trair@dsuitable problem
solving sets to learn and evolve intelligent waybandle this bottleneck.

Speed and performanceBlockchains are notoriously slow. For exampleyg@dal cryptocurrency blockchain works at a
speed between 3 to 15 transactions per secondofapaced to normal legacy computers which procesastinds of
transactions per second). This is because bloakshge rigorous and extensive consensus mechatosathieve total
authentication. Al developers are working on newsemsus protocols that could help boost blockchahiggish speeds
and thereby improve performance. For example, oethoa, called ‘sharding’ uses parallel processicr@ss blockchain
nodes to speed up consensus.

Boosting efficiency: Blockchain sizes are growing at a phenomenal fate. example, it is estimated that every 10
minutes, 1MB of data is being added to the exisitagk of the Bitcoin blockchain, which has reachedut 197 GB in
January 2019. Al designers are exploring ways todmrding or new types of decentralized learniogets to improve
the efficiency of blockchain handling.

Summing Up

As the digital economy evolves, legacy data prangsis being transformed into an open source mdulincludes data
processing and storage in clouds, and extendsge edmputing and a distributed intelligence inidils of 10T devices
and embedded interfaces. Computing power is noviladka at the level of miniature and mobile devicasd it is

economical enough to reach even the lowest stfadaaety. Computer processing power has becomentist accessible
democratic asset for people, available to anyomgyhere, at any time.

In tandem with these developments, we are witngsgimeater intelligence and autonomy being addedormputing
infrastructures everywhere. The convergence of WTand blockchain technologies is creating a wa@ew business
opportunities and innovations. It is also openimy unlimited possibilities for penetrating the cuoituand lifestyles of
individual consumers in myriad ways. With digit@rgices becoming more predominant than traditigrralducts and
markets, we will continue to see the evolution efvrbusiness models that combine 10T, Al and bloakttunctions to
deliver value to consumers, supply and distributibains, corporations, and even entire ‘smartitie
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10 Blockchain Implementation Risks in International Development

One of the most discussed technologies today ishilited ledger technology, a decentralized sydtamecording
transactions with mechanisms for processing, véitigaand authorizing transactions that are theondsd on an
immutable ledger.

Distributed ledger technology exploits a set oflvestablished principles, including public key ciygraphy, peer-to-peer
(P2P) networking, and consensus algorithms (ergafpf-work (PoW), proof-of-stake (PoS), FederaBydantine
Agreement).

Blockchain is one implementation of distributeddedtechnology (DLT), and other new technologieshsas Directed
Acyclic Graph (DAG) are emerging. IOTA and Hashdrape examples of DAG-based DLTSs.

Distributed ledger technology hasn't yet reachetunity therefore it brings in certain implementatiosks that are
important to comprehend and wherever possible tgate before deployment.

A good understanding of the risks would assistaaiding whether DLT or a centralized database wbeldnore
appropriate, and further choosing the appropridt€ for a given scenario as the risks vary with tyy@e of deployment,
i.e. permissioned (private) or permissionless (igibl

* Is software code mature enough to replace the law?
» Standards are underdeveloped and not mature yet
» Energy requirement can be high

e Trusting the blockchain developers and managers

* Increased responsibility on the user

» Implementing data privacy legislation

e Policy and regulatory risks

» Speed of transactions

» Malicious users

» ldentity and security

Read the full post atww.ictworks.org/blockchain-implementation-risks/
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Electronic Nose- An epitome of perfect sensor systems
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An old saying, “United we stand, divided we falBynonymously, if an array of sensors is used igstdaa single one,

then a high degree of specificity can be achieVéuis, there is a great advantage of using multiplesors, training these
and performing artificial intelligence. These amrwclosely related and together the system iedalk ‘Electronic Nose’

or ‘E-nose’. An E-nose is an artificial nose whinfimics the human olfaction system, uses the igitice to make

decisions and identify specific analytes from a mixanalytes [1]. Traditionally, an E-nose systeas lan array of

electronic sensors, pattern recognition ability dedision making capability. In simple words, itaignachine, intelligent

enough to recognize flavours and odors. It staatedind 1980s when scientists were making effortmamufacture an

intelligent device for recognizing odors. This digk still being explored and continuously expagdimmense attempts
are evidenced in the literature which talk abonbse [2-6]. Various application areas of E-noseagréculture, cosmetics,
biomedical, food, environmental, pharmaceutical @adous other scientific research fields.

Fig. 1. Electronic nose schematic [1]

The most primary section of the E-nose is a seasayy. The array comprises of individual sensoricligive different
response to analytes. The parameters which sebghehmark of the quality of a sensor are: spetificensitivity,
response- and recovery-time, ageing, stability mmtoducibility. Many reports have shown the parfance of sensors
based on these parameters [7-9]. And of coursepdhemeters are highly dependent on the make sétkensors which
includes the material, mechanism, interconnectspmukaging. Several materials and their types heen explored till
date, examples include porous, metal oxides, semdigtiors, nanowires, nanorods, thin films, nancutte. Also, many
mechanisms like electrical, optical, chemical, #lmhemical and physical are continuously beingeaeshed. These
building blocks of a sensor effect not just thefgenance but also the viability of the sensor. Biggest challenge with
the individual sensors is specificity especiallyemht is exposed to a combination of analytes wfilar type. Here, the
sensor needs to be intelligent to decide whichyamat is exposed to. Also, then it is required foto apply learning
patterns, think, decide, quantify and convey. Timgssensor array passes on the information torektgnditioning circuit
which extracts the information from the signal asshds it to the decision making (neural networlgtay. This uses
graphical analysis, multivariate data analysis aevork analysis to make decisions. In the endgtiantified information
is converted to a user friendly interface for dagpl

Artificial intelligence (Al) is an area of computecience and electronics where the intelligent nmagisystems are
endowed with the intellectual processes of humamattieristics or machines just behave like hum@his. similarity with

human brain makes the operation of such systemmeregty challenging. These not have to just be lfesthumans but
also accurate and should have a good memory cygacstave the necessary information. Efforts aiedeade to have
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Al in applications like medical diagnostics, spacel communications and voice or handwriting recogmsé. There are
three main aspects of Al, (1) main Al (a machinéndowvork like human would do), (2) Machine Learnifaycomputer
learning how to perform a function) and (3) Deejieng (technique or algorithm for learning a pattg10].

4% +
-:-"\a @Maﬁhimi_eaming

Fig. 2. Artificial Intelligence and its aspects [10

One of our work on an E-nose system was publisheBEE Transactions on Electron Devices in 2018re/tiee concept
of E-nose with 3 sensors was discussed [11]. Ttyges of devices viz. porous silicon (PS), Ti@h PS and TiQon
crystalline silicon (c-Si) were fabricated, chaeited and tested for sensing applications. Theme fabricated using
scalable processes and wire bonded to the headeadéiaging. Sensing tests were performed in thegmce of VOCs
(volatile organic compounds) and the data from esmhsor was combined for signal processing appitait Ethanol
(alcohol) was distinctively separated from the ot#®Cs using Principal Component analysis (PCA).

The fabrication process involved a 2" silicon wafenich was turned into porous silicon (PS) usingctbchemical
etching. A very thin layer of TiPpwas then deposited on this PS. Cr/Au electrodes ¥eemed using metal mask and RF
sputtering technique (Fig. 3(a)-(e)). The model #tredschematic of the device is shown in Fig, &M 3(g) respectively.

The characterization of the device shows an unthgrlgorous layer and a top porous Ti@yer. Further XRD and Raman
spectroscopy results confirmed the structural feioneof the materials. Sensing tests were performguesence of VOCs
and the concentration of these were controlledumyng their vapor pressures. The real time data acagiired using
Keithley electrometer and labview program. The Bensesponse is shown in fig, 4. The optimized oese of the
TiO,/PS sensor was obtained at around 100 deg C whashgwite close to the one obtained at the roomeesyre (Fig.
4(a)). As the temperature was increased, a drépeimesponse was noticed. This sensor had showimmuaxresponse to
ethanol and lesser to other VOCs. In comparisathity its single layer counterparts have eithemshmore response to
acetone or less to ethanol. PS alone had showmehajfinity to acetone in comparison to other VQ€sted (Fig. 4(b)).
The sensor response was measured as a changéstames of the device upon exposure to differemtiydes. It can be

formulated as in the following equation

S@) = (R.— R))/R,x 100% (1)
whereR, andR; are the resistance change in presence and abdesmalyte, respectively.

Sensitivity is calculated as slope obtained fromsse response % versus ppm graph. For/RS, it was calculated as 8.5
unit/ppm (Fig. 4(c)). Dynamic response for HRS sensor measured at 100 deg C is shown in (}). Response time is
defined as the interval between the time when mespdo analyte starts from 10%) ¢o 90% (90) of the response value

and is given byso— ts. Recovery time is defined as the interval between
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Fig. 3. (a)-(e) Fabrication process flow for makifi@,/PS devices, (f) model and (g) schematic of theagev

the time (st) when response to analyte stops or saturates to(tsp®f its response value and is giventky- ts (Fig. 4(e)).

It can be inferred from Fig. 4(f) that the valudge@sponse time and recovery time are very higtsérsor tested at room
temperature, however, as the temperature rose@d@Qthe values were much lesser and almost aonatehigher ppm.
Repeatability and ageing studies were performedifamdensor was found to be quite stable. Alscs@snwere picked up
from various locations of the wafer and their samitesponse is a proof of scalability of the precasd uniformity of the
film.

The data from each of the sensor was combinedirntagt the vapour concentration using regressioneggen in the
following equation:

PPMyes = a1x +a2x? +. . . +anX.. (2)

Whereai s are the coefficients ands the sensor output. These coefficients are obthirsing least-squares approximation
[12].

The fourth-order and third-order polynomial regiessmodels were found to be fit best to estimatenpyd ethanol and
acetone vapors, respectively (Fig. 5(a)). PCA wsesdufor overall view of the data by giving an apgpiate visual
representation with fewer dimensions in the forntlobters. Fig. 5(b) shows the clear separationinbtl from the sensor
outputs of all the sensors which directly discriategs between acetone and ethanol vapors. Furtiderxiene, and
benzene can also be separated with clear demardadiondaries. Inset of Fig. 5(b) depicts the fifsdricated sensor
bonded on ceramic IC header for interfacing witheotcircuits. Likewise, a sensor array will havBadent sensors giving
response to various vapour differently. Their dzta be combined and estimation of their conceotmeadind separation of
a particular vapour from a mix of vapours can beedo

Thus, an E-nose system can easily and accuratetyifigd an analyte from a group of analytes using signal processing
and machine learning techniques.
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Fig. 5. (a) Estimated and actual ppm for ethandl acetone. (b) 2-D PCA map showing ethanol vapsichination by
the sensor, inset shows packaged sensor. (c) loabtype of TiQ/PS sensor

References:
1. https://len.wikipedia.org/wiki/Electronic_nose

A. D. Wilson, M. Baietto, Sensors, vol. 9, pp. 56238, 2009

https://phys.org/news/2018-05-electronic-nose-tgseents.html

W. Lu et al., 2015 International Conference on lligent Transportation, Big Data and Smart City:2® Dec.

2015, Halong Bay, Vietham

M. M. Macias et al., Sensors, vol. 13, 5528-554011,3

A. Berna, Sensors, vol. 10, 3882-3910, 2010

P Dwivedi et al., Sensors and Actuators B: Chemigal 249, pp. 602-610, 2017

P. Dwivedi, S. Dhanekar, S. Das, Semiconductorrisei@nd Technology, vol. 31, pp. 115010, 2016

P Dwivedi, S Dhanekar, S Das, S Chandra, JourndMatiErials Science & Technology, vol. 33, pp. 55

2017

10. https://lwww.thetambellinigroup.com/artificial-intiglence-transforming-the-nature-of-work-learningdan
learning-to-work/

11. P Dwivedi, S Dhanekar, M Agrawal, S Das, IEEE Teati®ns on Electron Devices, vol. 65, pp. 1127-12818

12. D. G. Manolakis, K. V. Ingle, and M. S. Kogd8tatistical and Adaptive Signal Processing: Spédistimation,
Signal Modeling,Adaptive Filtering and Array Prosew, 1st ed. Boston, MA, USA: Arctech House, 2000, pp.
97-105.

PN

© N U

About the author:

Dr. Saakshi Dhanekar is working as SERB Resear@ntst at Centre for Biomedical Engineering,
IIT Delhi since February 2019. She was earlier wagkat Center for Applied Research in
Electronics, IIT Delhi, as an INSPIRE Faculty fro2013-18. Prior to this, she has worked as
Assistant Professor at Amity Institute of Nanotembgy, Amity University from 2011-12. She
received the Ph.D. degree in Electronics from Rganfl Engineering and Technology, Jamia Millia
Islamia (Central University), New Delhi, India, #012. She is passionately working in the area of
gas- and bio-sensors using nanomaterials, MEMSrofhiidics and fabrication to prototype
development of devices for social causes. She itets 5 patents and has several publications in
reputed journals to her credit. She is a membelE&E, Execom member of IEEE Delhi Section 2019 afmiling
Professional Committee Chair of IEEE Sensors CouP@i9. She has been actively involved in promotimung
Professional activities and Women in Sensors inaurside the IEEE community.

iToons Sunil Agarwal & Ajit Ninan

Your subjects have
got allocated based
on your browsing

The Times of India

IEEE India Info. Vol. 14 No. 1 Jan - Mar 2019 Page 67




Design of Renewable Energy Powered Car

Dr. S. Elangovan
Prof. & Head, Dept. of EEE, Jansons Institute offirelogy
elangoprt@gmail.com

Abstract

Based on the research and other findings, the dhyletiicle will become popular and people will biemested on this. Our
country can become independent of oil import. $®rssearch is more important when consideringtheent investments
by both government and the auto industry. It giglesr energy and no harm to the environment andmissions. This
hybrid vehicles technology will play an importaole in future as they are the vehicles of tomorrblew we are more
depending on Japanese or Korean models. Onceetifiadlogy is developed and HEV sales will grow amate people
will adopt this technology. Marketing and salesl wibt require more investment as they are eco-fitieand better than
current existing models.

This article aims at the design of wind-solar hgbenergy systems. It highlights the economic ditraness of hybrid
vehicles and need for this in the future auto Ihgus

Key words: Wind energy, Solar energy, Shock absorber, Hybeiticle, Battery & DC Motor.
. Introduction
1.1. Solar Energy

Sun has enormous potential of renewable energye Warldwide power demand is *fOV. But, the Earth’s surface is
receiving almost 1§ W of energy at an average sunny day. So, we reamisre than sufficient power from Sun. So,
technical utilization of solar energy is provedb very useful. Utilization of solar energy is aégt importance to India
since it lies in a temperature climate of the ragié the world where sunlight is abundant for aongjart of the year. The
recent applications of solar energy in India, Areénergisation of pump sets for irrigation, dnivtkivater supply and rural
electrification covering street lights, community T

sets, medical refrigerators.

1.2. Wind Energy

The potential of wind energy as a source of powdalige. The energy available in the winds overeheh is surface is
estimated to be 1.6x1W which is of the same order of magnitude as prteseergy consumption on the earth. In India,
high wind speeds, are obtainable in coastal are&sorashtra, western Rajasthan and some padsntfal India. They
are non-polluting and it has no adverse influencéhe environment.

The first power source is photo-voltaic solar cdlhese cells convert sun light directly into DC mowvithout any
emissions. The second power source is wind eneggythe kinetic energy of air in motion. The thinge is shock absorber
which is connected to suspension. It converts kirertergy into another form of energy.

II. Methodology
2.1. Hybrid Solar Energy

On-Grid solar PV system is used for usage of qubaver in house and factory utilities. Stand alokeslystem is including
photovoltaic panels. It depends on the necessitysef and the number may vary. This stand alonesy®em is not
connected with grid. It can be called as off-gnzkmation. It is charged during day time and powestored in battery. This
stored energy is used as per our requirements.fdlaiced on the top of the car or automobile appéa. In the system,
batteries charge controller, one or more PV pamddstrical switches and off-grid inerter is us€lis charge controller is
also called as charge regulator. This arrangenfecitarge controller helps the battery to avoid olarge and discharge
but helps to control output voltage from solar palmben inverter is arranged to modify DC powepas our requirement.

2.2. Hybrid Solar PV System
Hybrid solar PV system means solar PV system isb@osa with other power source for utilities.

1. Photo voltaic diesel hybrid system.
2. Solar - wind hybrid system (PV-wind hybrid system).
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In this article, we discuss about PV-wind hybridgtgyn. In this solar PV system and wind power gdimerare combined.
Both differ in a day at different timings. Solareegy is available in day time and wind energy delseon the wind speed
at different occasions. But we get power continlyotesrun the car or utilities.

In this combined system, fluctuation is very ledsew compared to separate system. The load is as® imthe combined
system.

The disadvantage is, it is difficult and instaltettiis tedious, compared to normal design. It gyeddipends on the nature
and power generation varies to some extent.

The advantages are it is less costly, economialnanpollution at all. The developed countries liké, implemented a
policy to go petrol less car by the year 2030. Tagearch will greatly help our country to adojis thew technology as we
are one of the major producers of automobiles apdré to various countries.

When we use wind energy the average speed musirti@um 20 km in one hou(20 kmph).
[ll. Shock absorbers

Generally the hybrid car gets power from both sesi@nd runs efficiently. When we drive uneven roadscan get power
using shock absorbers also. Shock absorbers avapdoas a part of the suspension system of matbicles. If we drive
uneven roads, they will continue to vibrate for sotime even after the bump has passed, when theleavheel strikes a
bump, the spring is compressed enough and onlytacaleupward motion is transferred to the framehad' the wheel
comes down from the bump, the spring expands \agpidly, to control this vibration; the shock absanlis used in the
suspension system. When the wheel falls over a ttodespring expands and is unable to take thevélicle load. The
shocks absorber takes a part of this load.

It is the difficult to predict and control the outpof the wind generation, So the potential impamtsthe electric grid
varies. It is essential to manage the uncertaintg, an approach is needed to make wind power, a netiable source.
The wind power generation system becomes reliablenwve combine with other energy store system eadafluctuation

of wind power. The wind generation is dependingrugfe geographical condition and location. The wspded is high in
hilly areas and can produce more energy and thesrgies stored in batteries.

The hybrid energy system consists of two or moer@nsources, a power conditioning equipment, darotber and energy
storage system that is battery. The hybrid caizasl wind and solar energy and power generatechbgksabsorber to
move. The power is generated by these sourcessastdried in the battery and the battery suppliestet power to the DC
motor. The DC motor is responsible for rotatiorited wheels.

I\VV. Components used:
4.1. Photovoltaic solar cell

To use solar energy we use photo-voltaic solar Bélbto voltaic energy is the energy obtained f&um by conversion of
electromagnetic energy into electric energy in a@all. These cells convert sunlight directly int€ power. In general,
silicon is used as semiconductor material.

4.2. Basic principle of wind energy source

Wind power is used to produce electric power wtik help of multi blade turbine alternator combioas. It is the
cheapest of all energies. But it requires high wimda longer period in the same direction. It @stssof stand, turbine,
generator assembly, gear box, control system awihgesystem. Turbines have generally three blaties.blades convert
wind energy into mechanical energy. This mechargcergy is converted into electrical energy by rnseaingenerator.
The blades are made of low weight and have highutesdof elasticity. Yawing is done for keeping necémetal box) to
face the wind direction. The various advantage®Vofd energy sources are: the initial and runniogte are very low,
Wind power is free from pollution, It is quick aedsy to control

V. Advantages & Disadvantages of Hybrid Car
5.1. Advantages
e Operating costs are low
e Saving costs (Purchasing electricity and fuel)

e ltis pollution free and completely clean
* Wind and solar are freely available
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« It generates electricity without polluting the emaviment
« It does not require more skilled operator

5.2. Disadvantages

e ltis purely dependent on weather conditions
e Space required for installation

e Initial cost is high

e It must be maintained carefully

e Solar PV modules require more care

VI. Mechanical Modelling:

VII. Conclusion

Renewable energy is an indigeneous resource alailalzonsiderable quantities to India. It is hayen significant local,
regional or national economic impact. The use aéveable energy could help to conserve foreign exghand generate
local employment if these technologies are desigmethufactured, assembled and installed locallyv&ays the costs of
transmitting electrical power or transporting comt@nal fuels are high. Renewable energy is cheapleest and can be
produced as per our needs.
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Prayagraj Smart City

Mr. R. Srinivasan
EVP & Head - Smart World & Communication
Larsen & Toubro Ltd.
rs@Intecc.com

Prayagraj Smart City is an Integrated Smart Citjgmt, which leverages technology to ensure enlthseeurity & safety,
facilitate city administrators to seamlessly mandgemega religious convergence, the largest crgatdering of its kind
across the world (Approx. 23 crore representingc88ntries) held at the Kumbh Mela event at Prayagra

Strategic objectives

The geographical coverage and strategic focuseoptbject has been divided in two perspectivesagioned below:
1. ICCC for Pan City Area from Smart City perspective

ICCC for Pan City area to enable collation of imfiation and collaborative monitoring, thus helpinghie analysis of data
for quicker decision making. Intelligent operatioeapability shall ensure integrated data visuabmat real-time
collaboration and deep analytics that can helpedifit stakeholders prepare for exigencies, codeliaad manage
response efforts, and enhance the ongoing effigieficity operations. The interface at ICCC givagal-time and unified
view of the operations.

2. City Surveillance for areas impacting from Kumbh Mda 2019 perspective

ICCC for Kumbh Area has been set up to implemeflistio and integrated video surveillance systemKombh Mela
2019 in Prayagraj City. The major objectives of ¢slgetems are: -

= Support Traffic Police to maintain peaceful Law #&ndier 24X7

= Actas an aid to investigation

= Improve Crowd Gathering at Triveni Sangam areaARBificial Intelligence-video Analytics)

= Help in deterring, detecting and thus dealing witiminal activities

= Monitor select vital public places of Kumbh Melal20in Prayagraj City for keeping Birds Eye on Vaso
activities

= Regular monitoring and Incident data/IOT data sjerat disaster management

Project Highlights

Process Efficiency

= Prayagraj Smart City features 24x7 City Operati@asiter with Integrated dashboard to give a Birde Ey
view of various activities at Kumbh area and thgyGenabling real-time, Data-Driven Decision makamy
actionable insights.

= Multi-domain analytics through Artificial Intelligeee & Machine Learning-Video Analytics and firstitd-
kind implemented crowd management solution thatagtieely interprets crowd dynamics and provides
timely alerts by taking into account head count pedple density at mega events.

= State-of-the-art Integrated Command and Controlt@sn(ICCC), at the Kumbh Mela specific area and
another viewing centre at Police Lines (Modern @riRoom) for the overall city surveillance.

Scope of the Project

= 743 Fixed box and 292 PTZ cameras

Surveillance Cameras = 188 existing CCTV cameras to be integrated

= ANPR - 18 Junctions

Variable Message Board = Variable message sign - 40 junctions
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Data Center & Disaster
Recovery centre = Network & Compute infrastructure

= On premises DC and DR at Cloud

Integrated Command and

= Primary and secondary CCC with displays of 55” LiB[10*2 and 8*2

Control Center (ICCC) arrangement respectively
Last Mile Network = 350 km of the Optical Fiber Cable network connettiv
Connectivity

Smart Elements

= Solid Waste Management - 500 Bins

= Aadhar based biometric devices — 100 nos.

Contact Centre

= 24*7 operating contact centre with 90 operator&iwéthnical trainers

Training, Helpdesk & Management)
FMS

= Traffic Police personnel training (Functional/Adnsitnative/Sr.

= 24/7 Helpdesk system and Maintenance of IT/Nonriffalfor 5 Years

Implementation of Prayagraj Smart City

Prayagraj Smart City is one of India’s fully Intaggd Command and Control Centre which involves jgshyand digital
convergence —

Command and Control Centres

State-of-the-art Command and Control Centers, @kihmbh Mela specific area and another for the all/eity
surveillance Viewing centre serve as centralizeditoang decision making hubs with state-of-the-gdashboards
that provide an integrated overview of the varimmart features highlighting key performance indicsit
situational awareness, incident management, intsdjsystems monitoring, facilitating generatiorusér centric
charts and data drill downs.

ICCC integrated with DIAL 100 and HELP DESK solutjcomplement each other while taking crucial dens
Data Analytics across multiple government systeorsahalysis to understand activity patterns andoghal
events, provide timely alerts, Actionable Insightth configurable Standard Operating ProceduresR§0O

KPI Monitoring, Event / Incident management througffiective visualization for Decision support & qki
response

Without any interruption, the traffic Police momial the live video feeds 24 x 7, and critical diecis were made
real time.

Crowd Management

Taking support from the emergigtificial Intelligence (Al) technology, L&T has developed a first-of-its-kind
global crowd management system that proactivelrprets crowd dynamics and provides timely aleytsaliing
into account head count and people density at reegats like Kumbh Mela.

Deep Learning based Alert Generationfor identifying crowd gatherings and warn city adistrators for
effective decision making.

Al based Solid Waste Management Systerfor routing collection vehicles dynamically based waste bin
sensor data and traffic data to achieve route apdition and cost reduction for the municipality

4 viewing centresat Kumbh Area for better monitoring and faster cese

Infrastructure

Prayagraj Smart City features Tier Il Data cerinel a Disaster Recovery Centre on Cloud.

The culmination of more than 1100+ CCTV Camerasaltaions spread across 268 locations using 3500Km
Optical Fiber Cable network backbone which suppthiésPolice to deter, detect and deal with crimaetlvities
to ensure citizens’ safety, 23 Adaptive Traffic @oh Signals to facilitate alignment of traffic fhobased on
prevailing situations, 40 Variable Message Disgdagrds for communicating key notices or messagtsregard
to any emergency or disaster apart from the routpaates, 500 GPS devices for implementation atiSblaste
Management.
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e« To quote an example on the benefits of these sgstamincident where the Police nabbed a seri@rkivho had
committed 10 murders in the past, with the hel@GfTV footages at Kumbh Mela, is noteworthy.

Current state of implementation

One of North India’s Fully Integrated Smart Citylimdia’s Smart Cities Mission to be fully commissénl & Operational

= Fully operationalized Data Center and two Commaadtérs.

= Fully operationalized 24x7 Emergency and Civic tyContact Center.

=  Fully functional Dashboards and Analytics.

= 100 % Commissioned — Secondary Command Center ad D

= 100 % Commissioned — CCTV, SWM, ANPR, RLVD, E-chaland VMD.

The Command and Control Center at Prayagraj waggiumrated by Honourable Prime Minister Shri. Naraniliodi and
was also recently visited by Prime Minister of Méus Mr. Pravind Jugnauth accompanied by his wifes. Kobita
Jugnauth, and a 25-member delegation from Mauritius

The project will be extended to the rest of thg aind integrated to the ICCC in subsequent phasesring IOT, sensors,
traffic, e-challan, smart parking, CCTV with 23 B&sed special video analytics and other application

Inauguration Pictures

=

. e Traffic Management ¢ ¥4 '3 ) '& CCTV-Cumarns-
23 Traffic Junctions i ‘;’_A_ 268 Strategic Locations
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e Kumbh Command & Centrol Cal,nrru

—

5 Based Vehicle 'Fracking_l_. yst
500 Sanitation Vehicles
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loT Edge Systems with IEEE 21451 Standards
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Mr. P. V. S. Maruthi Rao

Director, Vidcentum R&D
Past Chair, IEEE Hyderabad Section (2018)
maruthi@vidcentum.corfpvsmaruthi@ieee.org

Overview of loT

Internet of Things (IoT) and applications is an egirgg field for both business and technology adeament. I0T is a new
class of applications that require integration @fesal technologies. Industry is taking advantafjeo® to improve the

bottom line as well as top line. Rolling out of l@pplications are quite challenging (integratiorse¥eral technologies)
and time consuming (finding appropriate technolagy applications), resource intensive (R&D statff) & this technical

report, we focus on loT Edge Systems with IEEE A1f8nily of standards.

What Customers are looking for at the 10T Edge (Buisiess Opportunities)

From our study, we find rolling out a generic lodlgion is not advisable. Also, it is difficult forovide a full solution
from a single vendor or technology. loT demand®gration of products and services from differenhdars and
harmonizing business services, scaling of the gepémts and securing the 10T deployments and maeEI21451 family
of standards enable IoT systems with a focus @raperability and harmonization of services.

| would like to present a brief summary of sevémédractions with the customers and their requirgséhat influence the
systems architecture and design of 10T systems.

#1 New Technology Adaptation

Understanding the new loT technologies with a fomughe problem they are facing. Customers ares@ot interested to
see a generic loT solution in project proposals. &ample, customer who are looking for loT appiaas for CNC

machines, want to see their problems in the prqjegposal. So, 10T Engineers have to study theoowst domain and
propose business viable solution.

#2 10T Edge Software Infrastructure

Customer are looking for Software stack for themgleering staff to develop 10T applications. Thioudeveloping a
software stack for loT Edge is not impossiblesinbdt easy though. Engaging right engineering staéfevelop 10T Edge
software is becoming expensive as it it not theusfomers’) focus. Customers are looking for sonitgal lead on using
loT Edge Software stack.

#3 Firmware and BSP for Smart Transducers
Customer are looking for Firmware, Board Suppoxtkdges stack for their Engineering staff to devép applications.
Though developing a Firmware stack for 10T Edgeasimpossible, it is not easy though. Customeeda@oking for some
initial lead on using loT Edge Firmware stack.

#4 Dataflow Design at the 0T Edge

Designing the data collection from ‘Things’, straaghthe data to service gatewaydGAP of IEEE 21451)land
performing certain operations on the data at thgeHuweds ‘Design Thinking’ approach. Every 10T dgpient is unique -
as far as Dataflows are concerned. Customer akénigpdor Dataflow designs at the Edge however thesy be some
exceptions and/or similarities.

#5 Mix in of Automation and loT

Customer often mix Automation and loT applicatioliss quite natural to have excursions betweenofgtion and 10T,
however, 10T is predominantly information relat€ilistomers often looking for some consultative apgpinain rolling out
Digital technologies. 10T uses automation technigego deliversmart factory applicationdt should be noted that 10T is
not a ‘replacement’ for Automation technologiesilufatl roll of Industry 4.0.

#6 0T Station for Edge Data Processing

In practice, there are Engineering Stations, Oper&tations in a factory environment. Deploying teeffective data
centric applications (data processing, visualizatidataflows etc., ) is quite challenging at theg&d An loT Station
(Information Processing Station) is something thastomers are envisioning in addition to Enginagrémd Operator
stations.

#7 Information Audit Applications
IoT application are new and emerging with a focasimformation processing and data driven decisidnfrmation
auditing at the IoT Edge is increasingly in demaRdr example, applications such as quality audihgi$doT, smart
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inventory, smart feedback, real-time profit controhscade of operations performance loops, asfiatibn, asset
availability etc.

#8 Network Capable Applications at the 10T Edge

Customers are looking for network based applicatitvat integrate with other systems eadilgr(nonization of servicgs
Such applications require lot of effort even toléhai PoC. Customers prefer piloting a smaller sealsion before rolling
out a sizeable IoT deployment.

#9 Scaling of loT Edge Devices and Networks

loT is emerging field and require careful planntogscale the 10T applications. Customers are lapkim PoC with scale
as objective - at least with simulations. For exkmpize of 10T nodes, network reliability, poweistdbution, remote
servicing of 10T nodes etc. A careful design of leyBtems should address the scale issues.

#10 DevOps of the loT Edge
Managing the lIoT devices is quite challenging; ueidor every loT deployment. Customers are looKorgsolutions to
manage loT DevOps.

#11 User Experience at the lIoT Edge

The current HMI of Automation was built with a facon controllability of equipment whereas HMI offlgs information
centric; the HMI of 0T needs a fresh approachetivér user experience (UX).

#12 Cyber-Physical Models, Rule Engines at the IoEdge

IoT is mainly for building connected applicationghe outcome of connected applications depends erintflormation
models that the Edge devices process.

The following diagram depicts mapping of the abeguirements to an implementation model.

Unified loT Edge Technology and Process Model

Turnkey / Domain / Value Addition Services
Industry / 51 Projects at — (Cloud, Edge)
the loT Edge B '

Developing customer
specific, industry specific
projects using the base loT
Edge Technologies.

loT Edge Technologies and Processes

* Mew Technology Adaptation

Innavation Handoffs

Edge Software infrastructure

Firmware and BSP for Smart Transducers
Dataflow Designs at the loT Edge

Mix in of Automatien and loT Applications
" loT Station for Edge Data Processing

+ information Audit Applications

=  loT Edge Network Capable Applications

+«  Scaling of loT Edge Devices and Networks
* Devlps of loT Edge Devices and Networks
s UIJUX of the loT Edge (HMI of Things)

+  [oT Edge Models and Rule Engines

What to identify as “Things” in loT? “Assets” are “ Things”

What do qualify as things at least in a businesgecd? This is a question we often encounter indésign of an IoT
Gateway while working on a reference implementatiérihe ISO/IEC/IEEE 21450:2010(E) TEDS and ISOUMEEE
21451-1:2010(E) NCAP. loT is applicable to all mgsis wheredssets are interconnected and interoperated with energy,
material andnformation. The assets vary from business to business ot etrin a business itself. So, arasset that
creates a business value is the primary candiddiedome ahing'.
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The above diagram simplifies the overall conceptrafsforming 'assets' to 'things'. The Edge GatefNBEE 21451
NCAP) plays an important roles in enabling 'Thirage] transacting with the assets in real-time.

Implementation Notes of IEEE 21451 NCAP as loT Gateay

Reference implementation of ISO/NEC/EEE 21450:2010(E) TEDS
and ISONECNEEE 21451-1:2010(E) NCAP

P 22 _\‘}f—'—\\
Smart Assets | Decision
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\ Applications.
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‘ | IEEE 21450,21451 ; “
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Smart Transducers (IEEE 21450)
loT, Real-Time Edge Analytics Models, AL/ML,
Models, AL/ML, Safety and Security Connected Applications

loT Gateway (IEEE 21451 NCAP) consists of @Edge,l@@ parts. @Cloud deals Digital Twins, User intéi@ns,
Visualization etc. 10T Edge Gateway is an ‘intahgagent' that provides smart asset data to @Glpplications. Here is
a list of open standards, open source softwararids to implement loT Edge Gateway.

Edge Hardware Platform:
e Single Board Computers such as Raspberry Pi, Beaigdeor any Linux supported platforms.

Edge Architecture Standards and Specifications:
e ISO/IEC/IEEE 21450:2010(E) TEDS

e [SO/IEC/IEEE 21451-1:2010(E) NCAP (Gateway Architee)
o ANSI/ISA-95 <- For interfacing with industry contso

Edge Communication Standards and Specifications:
Websockets (RFC 6455)

XMPP (open standard for messaging and presence)

RESTful Web services with HTTP/1.1 and HTTP /2

Open SSL/TLS

Dynamic DNS (DDNS or DynDNS) (for discovering / assing loT Edge Gateway nodes).
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e OSGi <- For Service life cycle management
e AMQP
e ZeroMQ (though it is not a full standard but widelsed messaging framework)

Edge Smart Device Connectivity Standards and Speations:
e |2C <- To connect smart transducers

e SPI <- To connect smart transducers and interfaeeds (Smart Assets)
e Modbus TCP and Modbus RTU

e RS-485 <- For multi-drop serial communication

e CAN

Edge Device Storage Standards and Specifications:
e HDFS5 - Hierarchical Data Format (HDF) is a setit&f formats (HDF4, HDF5) designed to store and pizga

large amounts of data.

Edge Data Security and Cryptography

e Libsodium - easy-to-use software library for entiyp, decryption, signatures, password hashingraok
Edge Programming Languages

e C,C++11/14

Edge Open Source Software Libraries
e libmicrohttpd (Embedded webserver)

libwebsockets (Websockets)

cURL

zmg (ZeroMQ messaging library)

libsodium (Crypto library)

hdf5 (https://www.hdfgroup.org)

POCO C++ (Useful set of C++ libraries)

GSL (GNU Statistical Library) for edge statistics

BLAS for linear algebra and low level matrix opévas.

LAPACK - (a standard software library for numeritiakar algebra)
Silicon - A high performance, middleware orienteet@4 http web frameworkttp://siliconframework.org
uriparser REC 3986)

jsonl11 (for handing JSON data)

Vue.js (for web front-end interface)

yaml-cpp (YAML for defining TEDS)

Swagger (for APl documentation and specification)

Edge Open Source Software IDEs
e Codelite(https://codelite.org/)

Conclusion
IEEE 21451 family of standards provide interopegalind service harmonization framework and pattdmglementing
the full standards may not be required; good pzfrtee standard can be used designing loT systems.
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Microsoft will release a software update for "Windows 7' operating system with a warning, "After 10 years, support for
Windows 7 is nearing the end." Microsoft had earlier said users can still use Windows 7 but PCs "will become more

vulnerable to security risks" after all support ends on January 14, 2020. Windows 7 was first released in October 2009.
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Artificial Intelligence’s Journey from a “Value Optimizer” to a “Value Creator”

Mr. Sojan George
Business Development Manager, Al Lab, TCS, Kochi
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The abundance of data, improved computing powdowér cost & the revival of interest in the Al fielamong the

technology community has brought the spotlight bagkAl in the last few years. Having worked in tfiedd, one aspect
that appears common is that most use cases are gplimizers and are not value creators. By vaheators we are
referring to those use cases that generates astlitievenue to an enterprise via new customersnawamarket segment
all together. On the other hand, by value optinsizee are referring to those uses cases that opgtializady existing

processes by augmenting the capabilities of ressutbereby reducing complexity, time & FTE. It do¢ create any new
market/revenue but rather aims to optimize alreadsting processes to reduce cost and increasegsavi

The figure below (Figure 1) highlights our perspextof this point, where most of today’'s common gases (in the Al
space) represented by bubbles are falling on tihdnddf of the value created parameter, leavingugehvoid on the right
side.

Technology Maturity -

Valus Created ->

Figure 1: Perspective of Value Creation Use Cases

Why is Al consolidating as a Value Optimizer?

There may be many reasons why Al still predominyargmains a value optimizer in enterprises. In #rigcle, we bring
the spotlight to some of these reasons.

Hype v/s reality: Artificial intelligence is a buzz word today. Adday is often seen as a mysterious wand that caneve
its magic to solve problems that other technolopiege failed in. The truth, however, is that Ahist a magic wand and
has its limitations. We are far away from a gen@&iadolution that can think, learn & feel like arhan being and mimic all
cognitive behavior.

Natural language-based solutions often leverageoftepts like ontology, NLP, NLG, summarization aednatic search.
Just to highlight the gaps in these areas, we paveéided some perspective through a few figureswehat show our
estimates of where the Al maturity stands todath@se areas and where it will in a few years. Rleate, we believe that
as we move toward higher levels of maturity, theptexity increase exponentially, rather than lilgas depicted below.
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Figure 2: Al maturity for key Al concepts

The Al community needs to understand and manag®rmes expectations during this critical phase ofeti Failure in
over exuberant projects could send the wrong mestsathe business community thereby slowing dowestments in Al
and raising skepticism in the Al potential.

Need for standardization The interest in Al has sparked off a race amotigsimajor global technology power houses in
order to gain market share. This has resulted itiiptei platforms and frameworks being availablehe Al community to
adopt and use. While having a plethora of optienadt a bad thing, the lack of standardization imedmpatibility of
different framework certainly is. There arises adhéo have a standards global body to ensure thatowsolidate & bring
global standards that would enable Al communitghoose the strengths of all frameworks and haveltflgy to switch
from one framework to another with minimum effofthe need for standardization holds good from baofiware and
hardware perspectives.

Enough of white papers, time to executeThe pace at which an idea originates in a campasumiversity and becomes
an industrial use case is at its fastest ever. &\ffapers often provide theoretical evidence thaiesbing can be achieved
with a given technology. However, not all whitepapfndings are easily reproducible in the realiemment.

Scarce Al resources:Al resources are one of the most sought-afteruress in the IT industry. As such, building a team
and more importantly retaining a team is a chaketigit IT companies face today. True transformatjoralue creating Al
projects often requires a strategic shift and néedisiduals that share that vision to work onUnfortunately, there is a
scarcity of such talent today

Availability of data remains a challenge:One of the first requirements for proving Al teology in the real world is
getting access to real data. However, this remaibig) challenge even today especially in the infileases of the project
where stakeholder commitment is relatively low. &limation of data in major countries has furthexated a challenge for
global enterprises. Moreover, with more and mostrigions being put into place, on the handling ase of enterprise
data, this challenge is expected to get even taughe

Slower adoption from PoC to Implementation: The amount of time it takes to move from completadna proof of

concept to actual implementation is often large mvhiecomes to Al related projects. The reasonsnaaay. Firstly, very
often machine learning / deep learning solutiorseaspected to take decisions that were otherwise 8§ human beings.
For most processes in enterprises, there needs torbason attached to decisions taken, espeéialigompliance and
audit purposes. However, in most Al solutions, ey, those linked to deep learning, such reasgmight not be
possible. Secondly, there seems to be a growingecorof privacy and users are circumspect to stiaie information.

Similarly, tighter data protection laws like GDPRcieases the barrier for implementation of Al's ptete potential.

Finally, Al is often seen as an alternative to hamwork force, rather than a solution to augment &oiroapabilities,
leading to resistance from existing workforce.

Transformational Shifts To Power Artificial Intelli gence’s Next Move

Despite these challenges, Artificial intelligenaseds to move from the role of a value optimizethtd of a value creator.
The Al journey from value optimizers to value coratmight be a challenging one but what awaitshaténd of the
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journey, will certainly be rewarding. Al is far fio reaching its potential by any measures. The nsodeknowledge
processing automation have matured and is nearaimlisy. Now we need to look forward to a world ere Al creates
value for enterprises and society as a whole. Hewethere are certain cultural & technological leag that Al
community faces in its journey. This is a critigdlase in the journey and transformational shiftéeded to overcome
these challenges. By transformational shifts, we r@ferring to changes that disrupt the underly@sgumptions and
principles of today’s processes and status quo.

Al Transformation Matrix

Today Al has achieved narrow intelligence basedhentraditional outlook and technology concepts. Abto attain its
full potential, it is imperative for Al to undertaktransformational shifts in both cultural outloakd technology. As
depicted in the Al Transformational matrix, attaigitransformational shifts in either one alone woubt power Al to its
true potential. Technology transformation withouttaral evolution will lead to Al rejection similao the Al winters
already witnessed. Cultural transformation withtheé accompanying technology advancement would ptase with a
data overload which would at best be a handicappesion of true AGI.
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Figure 3: Al Transformation Matrix

In this article we highlight 4 transformational #ineeded culturally & technologically for Al telaieve its ideal AGI
state. Given below (Figure 4) highlights the chadles that Al needs to overcome, its current stateteansformed state.
We believe that if the Al community is restrictiiigelf to today’s assumptions and fundamentalswilifind it difficult to
reach its true potential. As such, beyond a pantransformational shift is needed to trigger tlextnsequence of
advancements.
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Figure 4: Transformational shift to trigger next phase of advancements
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Technological Transformation:

Technology shift rather than advancement:There is no denying the fact that technology tisaced at a rapid pace
over the last couple of decades. The increasingating power at lower costs and architectural etmhs has enabled us
to increase our processing capacity multifold. Hesve newer technologies like neuromorphic computghgjuantum
computing would provide a technology shift that wbfurther augment the capabilities of current tealbgies. A break-
through in these technologies would essentiallyrigebf most, if not all, of our computing worrieé/e might be a few
years away from making a commercially viable bréakugh in either, however, it has the potentiatisdnging the way
we look at problems and how we build solutions.

Quality over quantity: Deep Learning and other advanced Al technolodgmfihms of today, requires a huge amount of
data and lots of compute power to identify inhergatterns. Lack of labelled data, segregation ddenrom data and time
correlations are challenges that algorithms of yookeed to overcome. The current methods of dateeseptation in the
digital world is not how we humans store informatids such, if Al needs to mimic humans, it needwdepresentation
closer to the real-life scenario. This is whereloak forward to future advancements in task agoadtjorithms and better
data representation in digital world, that wouldtdhe focus away from solving problems via brigece (compute power)
to smarter techniques that's relies more on quaditlyer than quantity.

Cultural Transformation:

Data Sharing by Default: Today, people are very circumspect of the interstiohenterprises when they collect data from
their customers. Currently, the questions that [geapk is, “How is my data used” or “Can it be nsisd” or “Is my life
made easier by sharing my data?”. The lack of pamshcy amongst enterprises have made it moreuliffior people to
trust them. However, a future is not far where trassparency will be provided and sharing dataldvbe the norm. With
tighter data protection laws (like GDPR), which gaws both the ethical and privacy issues of entbousrs, people will
begin to see value for sharing the data. The comérgrations would provide data without a blinlanfeye, because they
would have been born into a data-driven world, Whgbased on trust and where reaping benefitata dnalysis is the
norm.

From deterministic to stochastic way of thinking: People tend to favor decisions that they understarttican derive.
One of the major limitations of Al techniques tlsatve complex problems is that the derivation i often part of the
solution and it leaves human to trust the decisiaude by machines. Humans inherently are skeptfdaliradly believing
and trusting. However, a time is not far when tiégk of trust” barrier will be broken. People witlegin to accept and
trust heuristic approaches based on probabilityta#istics. The advancement of Al in life scienci Ithe use of Al
powered machines for surgical operation and théesrent around autonomous car is a clear indicatiahis direction,
as people are beginning to consider non-perfeatisols in even critical applications.

Conclusion:

Many believe Al is only a hype and will need margcades to reach it potential. This prediction istiyobased on the
pivotal assumption that the status quo is mainthitigat is, technology, algorithms, culture and bginess environment
will continue to grow linearly in future. Howevesg believe that transformational shifts are indolga A transformational

shift has the potential to change the underlyirmpagptions and the rules of the game. The impastiol a shift can make
existing Al methods obsolete and fasten Al's m&uriThe utopian Al future may be a few years away b
transformational changes can enable AGI to becorealdy much earlier than expected.
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SensorHub is designed around a generic bus thradngth transits all events coming from and goingtie connected
sensors and processes. SensorHub drivers conaedastl or proprietary sensor/actuators protocothddSWE common
format so that the data can be communicated thrthegbus and made available to all other Sensoddutponents.

All data sent through the bus is described usiegIWE Common Data Model so that each messageasdastribing and
can be decoded by any sub-function connected Tdé.persistence engine is also connected to thara can archive the
desired messages (data, commands, status info).®@leb services that use real-time data are aeoected to the bus and
can distribute any data through standard web exted such as the Sensor Observation Service fro& OG

Sensors

Bus

S0 SPE Processing
Senvice(s) Service(s) Module

Figurel.Sensors with modules

Sensor Drivers

Drivers are responsible for converting data goim@gahd from the sensors into SWE Common messagesglass for
building a SensorML description of the connectelsse. The sensor is then always represented byl#sisription in the
system. Whenever possible, this description is/fall partially generated automatically from infotina stored in the
sensor device (i.e serial number, calibration gbddc.). If the sensor does not contain any sofdrmation, the driver
generates a very simple document containing ordysdnsor ID, type and measurement output strudiui@y case, this
SensorML description can be further completed ke uker when installing the sensor (the user willehe input the
sensor location for instance).

Sensor drivers can be programmed to send data touh in various manners. In '‘push' mode, the sésagoogrammed to

make measurements at regular intervals or wheninarbnditions are met. In this case, the user doesequest a reading
explicitely.In 'poll' mode, the user requests adieg from the sensor everytime. If no requestsmaagle, no data is read.
Both modes can be mixed.

Persistence/Storage Modules

The persistence engine is able to store any datatrdnsits on the bus in a persistent storagemfle APl and several
storage implementations are provided as part ofStaesor Hub software The PERST based storage upasealava
embedded object database which allows very efficgtrage of data with a very small footprint (tgdly for embedded
devices). The PostgreSQL/PostGIS storage allowingtef SWE Common data in a robust SQL databasedquires
more powerful hardware and a database server tinrbath cases, the database schema used is gandrizan be used to
store any data structure described in SWE Commdrailows indexes on the specified fields. The adstiation console
allows the user to select what messages are ttterisand how (i.e. table name, what indexes shioglldreated, etc.).

Web Service Modules
Web services can be developed and connected to S#resorHub modules to provide remote access tdifferent
functions.
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Sensor Hub software already contains useful OG@cesr designed to communicate bi-directionnallyhwitte connected
Sensors:

* The Sensor Observation Service (SOS) is conneot#tbtbus and to the persistent storage and alietnsval of
historical data as well as real-time data measunésne

* The Sensor Planning Service (SPS) is connectdeetbus and allows to send commands to the connsetesbr.

« A simple Web Feature Service (WFS) is connectethé sensor registry and allows one to retrieve ftiie
SensorML descriptions of all connected sensors el$ ag simplified features containing only the naara
location of the sensors for display on a map.

All web services are configurable through the adstiation web interface but most of the configwatiis extracted
automatically from the SensorML description of thensors. The user mainly selects what sensor sughduld be
exposed through SOS and/or what sensor paramétauiiide able to receive commands from SPS.

Processing Modules

The processing module is connected to the bus lamgérsistent storage and allows deployment ofrabyeocessing

instances that can either process data transitintpe bus (aka event-based or streaming processingocess data from
the storage on-demand (aka on-demand processiogg$d chains can be configured using the Sensaaltjubge so that
new algorithms can be easily created without wgitimy code simply by connecting basic functionthandiagram editor
(not currently available). However, the use of ®eld. is not required and one can also write a pld@va plugin

compliant with the processing API for implementagarticular algorithm.

The diagram below shows an example OSH instancégooad with one sensor, one processing module, siomge
module, SOS and SPS web services:
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Figure 2.Deployment

e The sensor is connected via a proper sensor ditarpushes data to the bus as soon as it's aeailabll
description of the data structure is made availtbleher module via the sensor API.

e The processing module instance listens to new saf&a and processes it as soon as it's avail@bieresult is
pushed back to the bus. Inputs and outputs anedecribed in SensorML.

e The storage module instance listens to both rawmesnd processed data and archives it all ireaofildatabase.
The archived data is then indexed and made availahlthe persistence API.

* The SOS service can subscribe to and stream realgénsor data when a user requests direct cooméotit. It
can also fetch data from archive storage on demantlis case, data can be filtered by time, lasatéetc.

* The SPS service is used to send commands to tBersench as turning the sensor on/off, changiag#mpling
rate, programming measurement triggers, etc.
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Of course, this is just an example and there amgymaore ways of configuring SensorHub. In particuiteis possible to:

» Connect several instances of SensorHub via star@d&@@ services so that one can create a larger rietwo
« Implement feedback loops so that one sensor caisdxtto trigger different behavior of another senso
* Implement complex processing flows that fuse daienfmany different sensors

In SensorHub, sensor descriptions (or sensor mietadee in the SensorML 2.0 format, an internatia@en standard
from the Open Geospatial Consortium (OGC). They @ften generated (at least partly) from code udimg java
SensorML bindings included in lib-sensorml. Thesadbigs are automatically generated from the 2.0 Xd¢hemas and
thus are a direct reflection of the types and priigethat are defined by it.

The general rule is that each XML Schema ComplepeTfexcept OGC Property Types) becomes a Javdaotewith
appropriate methods to handle each property (gétSet/unSet, getNum/add for multiplicity > 1, .¢tc

There is one subtle difference compared to othetibgs that could be generated with commonly usets tsuch as JAXB

or XML Beans: OGC Property Types are not generagedeparate objects thus removing many unnecessang in the
generated object tree. Instead, properties areldédiad a generi©gcPropertyobject, containing all info carried by the
property such as name, xlink attributes, etc., armbssible viggetProperty'methods. This means that calls to regular get
methods would return the property value directlyiokhmakes constructing the object much more sttdigiward. This
design allows for handling the entire content mdd@ih many OGC schemas without making the resuldibjgct tree too
complex.
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Among his publications are technical articles arabgrs on FPGA and Embedded systems and
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Abstract

Elliptic Curve Cryptography (ECC) was proposed bgaNKoblitz and Victor Miller in 1985. The benefif using ECC is
that unlike RSA it gives a competitive security lwéd much shorter key size. ECC-based applications@pposed to be
more efficient and faster than other asymmetribniggues like Elgamal and RSA. This article presengdimpse on how a
Certification Authority (CA) is designed and implented using ECC.

1. Introduction

A Certification Authority (CA) is a trusted thirdapty whose primary job is to issue digital cerafies which is used for
signing, authenticating, encrypting and non-repiimiia purposes. A certification authority also gertes a certificate
revocation list (CRL) which contains a list of réeeal certificates. A CA is a part of Public Key laftructure, popularly
called PKI to enable secure, convenient, and efiicacquisition of public keys while ensuring séweidata security,
authenticating users and controlling the systerarfgrcing various policies to create, manage, stlistribute and revoke
digital certificates [RFC 2822] [5].

Issues in ECC-based CA design

Design and realization of ECC-based applicatiomsPiidl services is an intricate task. Survey showarge number of
RSA-based CAs practicing in the market as compsoeal very few ECC-based CAs. Companies like Thawegisign,
Global Sign, Comodo etc. are few names which pexielCC-based CA services. In case of India, neflediged ECC-
based CA except for eSign services has been conathgraimplemented till date [1]. The root cause sfarce
implementation of ECC-based CA is the interopeigbitsues. These issues are normally there dwmnaplex elliptic
curve mathematics as the basic operation involneithé product design as well as the issues dueCto §andards and
schemes associated with the applications.

About Standards on Elliptic Curve Cryptography

Some of the ECC-based applications could be EC@astgrd dongle for user authentication, E-mail dbefor E-mail facility
with ECC support, ECC based Certification Authority PKI services and a lot more. These applicatioppgart some standards
and protocols due to elliptic curve. But mismatéhhese standards in two applications taking placeommunication leads to
non-interoperability within the system. These stadgl@iven by different groups or bodies (refer €abj may not be compatible
to work with each other. For say, the Public Key Gogpaphy Standards [9], PKCS#13, defined by RSAatooy for ECC is
not complete and is still under development. Appidres usually do not support this standard at preard it often creatason-
interoperability problem. In case of IEEE P1363ndtd, it is fundamentally different from ANSI amdPS 186-2
standards in the view that it does not mandaterminm security requirements. The IEEE P1363 standisalgives plenty
of options to implement the public key cryptogragthemes which definitely leads to interoperabilisues. This is the
reason to choose standards for particular schentbatahe system as a whole can be communicatiagilsssly and
reliably. Table 1 shows some of well-known standastommended by standard bodies for elliptic caryptography.

Table 1 Standards Bodies and Working Groups [6]

Standard Body or | Standards Abbreviated Title
Working Group
ANSI ANSI X9:62 ECDSA
ANSI X9:63 Key Agreement and Key Transport. Covers
ECDH, ECMQV and ECIES.
IEEE P1363 In particular, it covers ECDSA, ECDH,
ECIES and ECMQV
ISO/IEC 1594-1 Techniques based on elliptic curves — Part 1
ISO General
ISO/IEC 15946-2 Part 2: Digital Signatures
ISO/IEC 15946-3 Part 3: Key Establishment
ISO/IEC 15946-4 (draft)| part 4: Digital Signature giving message
recovery
ISO/IEC 18033-2 (draft)| Encryption Algorithm — Part 2: Asymmetric
Ciphers
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NIST FIPS 18(-2 DSA, ECDSA

FIPS 186-3 Allows the generation of alternative curves

using methods specified in ANSI X9:62

SECG SECI ECDSA, ECDH, ECIES and ECMQV

SEC2 Elliptic Curve listed
NESSIE - ECDSA, PSEC-KEM, ACE-KEM
IPA - ECDSA, ECDH, ECIES and PSEC-KEM
RSA Lab PKCS#1. Elliptic Curve Cryptography

2. Overview of Elliptic Curve Cryptography

Neal Koblitz and Victor Miller in the year 1985 intluced elliptic curve mathematics to be used yptagraphy. Elliptic
Curve Cryptography (ECC) is considered one of thestmsecure mathematical crypto methods till datee ©f the
interesting aspects of Elliptic Curve Cryptograpghythe inability of mathematicians to solve theiflt Curve based
Discrete Logarithm Problem [7].

2.1 Whatis an Elliptic curve?

Definition [3]. An Elliptic Curve over a field K wibh is either the field R of real numbers, thedi€ of rational numbers,
the field C of complex numbers or the finite fifg of g = pr elements, is the set of points (X, y) with Y& K which
satisfy the equation, o

yz=xd+ax+b, 1)

together with a single element denoted O and cdfied?oint at Infinity. Here we assume K as a figaharacteristie:2,

3. Let x3 + ax + b (where a, ®K) be a cubic polynomial with no multiple roots. i§hs the short form of Weierstrass
Equation with field characteristi€ 2, 3.

2.2 Point at Infinity [3]

An elliptic curve E is given by (1).
We have its homogeneous form as,

y2*Z = x>+ axZ + b2 , (2)

The point (X, y) in (1) corresponds to (X, y, 1)tire projective coordinates form. To see the poiitih lie on curve E at
the infinity, we set Z as zero.

Now, (2) becomes

0= x3 implies that x=0

But y# 0 as (0, 0, 0) is not allowed.

Rescaling by y, we find that (0, y, 0) = (0, 1,i9}he onlyPoint at Infinityon E. The homogeneous formulation gives a
clear interpretation of the Point at Infinity alomgth the finite points in a uniform manner. Singe 1, 0) lies on every

vertical line, therefore, they intersect E at tlgnPat Infinity. Point at Infinity is the identitgf the group law.

2.3 Determining Order of the Group on an Elliptic Qurve [3]

Hasse's Theorem. Let N be the numberppoints on an Elliptic Curve defined ovieg. Then

N-(a+1) | < 2q ®)

Example: Counting number of points on an Elliptieres.

Let E be the elliptic curve2y= x3 + 7x + 1 ovelF101.
It can be shown that the point (0, 1) has an otdér soN1g1 = #E(F101) is a multiple of 116.

Hasses theorem says that
101 + 1 - 2101 <N101 < 101+ 1 + £101,

which means that 82 < N101 < 122.
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The only multiple of 116 in this range is 116, sgohi= 106.
Theorem: Let E be an elliptic curve defined b32/ ¥ x3 +ax + b oveFq. Then

E(Fo) = g + 1 +Xyepq (XC+ax+bF) (4)

Proof: For a given, there are two points (X, y) withoeodinate yif =7 + ax + b is a nonzero squaireFq, one such point
if it is zero, and no points if it is not a squafeherefore, the number of points with x — coordingtequals 1 + (1+
x3+a>q)+bﬂ:q) Summing over all = Fq, and including 1 for the poing, yields

#E(Fg) = 0 + 1 +2xerq (1+(C+ax+bFy))

Collecting the term 1 from each of the g summaridisly the desired formula.
Example: Let E be the curvezyr x3 + X + 1 over k. The nonzero squares mod 5 are 1 and 4. Therefore

#E(F5) =5+ 1 +Xi_, (C+ax+16) = 6+1/5+2/5+1/5+1/5 +4/5=9

2.4 Order of a Point[3]
Let point PE E(Fg). The order of P is the smallest positive integesuch that

k*P=0 (5)

where O is the identity element of the group, calmint at Infinity. The order of a point is deténed by point doubling
and point addition till the point at infinity (O% echieved.

2.5 Points Addition and Point Doubling[3]
Let (x1, Y1), (X2, y2) and (»g, y3) denote the coordinates of P, Q and P+Q respégtibeen »g and g is given by,

X3 = [(Y2 - Y1 )/(X2 - Xl)]2 - X1- X2
Y3 = - Y1+ [(Y2 - YD/(X2 - X1)] (X1-X3)

IfP=QthenP + Q=P + P =2P and therefarand ¥ is given by,

X3 = [(3)(21 + a)/ZM_]Z - 2%
Ya=- Y1+ [(3¢ + a)/2y] (X1 - %)

2.6 Elliptic Curve Discrete Logarithm Problem (ECDLP) [3]

The security of an elliptic curve cryptography lieghe ECDLP. It is stated as below:
Given an elliptic curve E defined over a finiteldié&,, a pointP & E(F,) of order n, and a point & (P), find the integer k
€ [0, n - 1] such that

Q=k*P, (6)
foracertainkinks 0,1, 2, ....,n-1:
The integer k is called Discrete Logarithm of Qtie base P, denoted by

k =10gsQ
- . . (7)
The elliptic curve parameters should be carefutigsen in order to resist index calculus attacktherE CDLP.
When E and P are properly chosen, the ECDLP isgttioie be mathematically infeasible to solve.

2.7 Security of Elliptic Curve Cryptography

The security of any elliptic curve cryptosystenslia selection of those elliptic curves whose disedogarithm problem
(ECDLP) is thought to be mathematically infeasibbesolve [4]. For suitably chosen curves, key atlvwgm of EC

Cryptosystems is that, only exponential attackskamwn that breaks the system. NIST, Certicom, igraol etc. are some
agencies who have published a set of standardieliprves with cryptographic key sizes in the pultlomain. ECC

however, provides a competitive security with serakey sizes and therefore, it is considered akeaper, faster, low
bandwidth consuming, less memory and low power waisg technique than traditional Elgamal or RSA.
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The running time [7] to crack RSA is estimated as

Timersa ~ exp(Vlog(N)) (8)

where N is the product of two large primes p andligs is a sub-exponential time that RSA execuwtesack the scheme.
However, the running time [7] of an elliptic curigeroughly estimated as

Timesiipiccurve ~ EXP(CYN) 9

where N is the cardinality of the elliptic curve gl being a large prime number.

Elliptic curve creates discrete logarithm problddiP) known as ECDLP that allows competitively syasecurity with

smaller key and certificate sizes. Due to smalley kised in ECC, less EEPROM is required to stoeekitys and
certificates. Also, less data needs to be pas$mdiay shorter transmission time.

Note that ECDLP is solvable in exponential time(8)yand therefore it provides much more security\ai given key size
than that of RSA as they have sub-exponential sofetion by (8).

3. Performance Analysis of RSA and ECC

Asymmetric cryptosystems based on RSA have usggaltysub-exponential time complexities by (8) foyptanalysis.
RSA is quite expensive in case we use large kessgizfer Table 2). Since ECC gives same leveéotisty with a much
smaller key size, it may be a viable candidateasymmetric cryptography. Table 3 gives a perforreaanalysis of
execution time for RSA and ECC. Clearly ECC-basédviduld be much efficient in terms of security witiuch shorter
key sizes, computational time & cost and less ptoneryptanalyst or hackers when high key size$ (&%) is taken into
considerations.

Table 2 Security Comparison for ECC & RSA [8]

Symmetric Security Lev [ECC|RSA [Protects to Yei
80 16C | 1024 201(
112 224 | 204¢ 203(
12¢ 25¢€ [ 307z 204(
197 384 | 768( 208(
25¢€ 512 [1536( 212(

Table 3. Performance Comparison ECC-256 and RSA 3072 [Reerticom]

Operation |ECC-25€[RSA-3072

Key Generatio| 166m:¢ [Too Long
Encrypt/Verify| 150m: 52ms
Decrypt/Sigt | 168m: 8¢

Table 4. Operational Speed-up Comparison by Certicom divtl R

Operation Operation Time (in Seconc [Speedup (ECC: RS,

RSA 102: 10.9¢ 1
ECC 16( 0.81 13.¢
RSA 204¢ 83.2¢ 1
ECC 22 2.1¢ 38

Most of the Certification Authorities uses RSA wit@48 bits key size which requires a lot of compatel time (refer
Table 4) in various cryptographic operations whieh still be achieved by ECC using 224 bits keg.siz

ECC 521 bits key size gives security that is edaivato the security given by 15360 bit of RSA Igize (refer Table 2).
To execute 15360 bits long keys in computation iregua dedicated hardware called a crypto co-psaceshich is very
expensive to use. This is the reason why RSA-30#&2HKey is used normally. However, ECC can be imeted in
available ROM and there is no need of additionabaaessor to perform strong and fast authentind@zrticom, 1998].
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4. Interoperability Issues due to Elliptic Curve Sandards

Implementation of elliptic curve cryptography (EC) never been a simple task due to ECC interofiyalnd
compatibility issues associated with different &ilons. These issues are generally caused duivéose standards
available in ECC for the same purpose/schemesr (ta&lfite 1). Applications are usually developed kegmdherence to
different set of standards and very often they eawsn-interoperability while communicating with ethapplications.
Some of the ECC standards do not mandate minimenrisgrequirements and other is incomplete. THeGE standards
are suggested by NIST, IEEE P1363, FIPS, ANSIligte.well accredited institutions (refer Table We discuss some of
the interoperability issues of ECC-based CA esjfigcwith the mail client and browsers like Thundiedband Firefox
from Mozilla company here.

ECC Interoperability Issues. Following are the issues that encountered dudAgimplementation especially in the CA
interaction with the mail client and during genematof the X.509v3 digital certificates with implemtation of suitable
ECC schemes:

1. Incomplete Standard PKCS#13 RSA laboratory has designed Public Key Cryptogyaptandards i.e. PKCS#13 for
Elliptic Curve Cryptography. The PKCS#13 standardtill under development [9] that means it carm®iwidely used
and may lead to the interoperability problems.

2. |EEE P1363 The IEEE P1363 standard supports ECC but onlyeiss that it does not mandate minimum security
requirements like ANSI and FIPS 186-4 [10] standatd.

3. Selection of elliptic curve Most of the web browsers and mail clients donfiport all the curves recommended by
different agencies like NIST, Certicom, SECG, Bpaial etc.

4. Key agreement and key storagePKCS#13 is not a good choice for storing the Eg@skas it is not supported by mail
clients and web browsers in general. The mail tldso does not support all the ECC-based key aggpeschemes.

5. Selection of hashing algorithm The X.509v3 digital certificate doesn't suppdirhashing algorithm.

6. Selection of signing algorithm The X.509v3 digital certificate doesn't suppdirE2CC-based signing algorithm.

7. Selection of encryption schemeThe X.509v3 digital certificate doesn't suppdirEacryption algorithm.

8. Selection of key sizesMost of the web browsers and mail clients donfiport all the curves over different prime
sizes.

9. Selection of certificate format The mail client does not support all the cerdifecformats.

Solution to the above issuesTo address the issues given above, following meuendations are suggested to be
considered for a hassle-free fully interoperabldifagation authority implementation as given inettollowing sub-
sections.

4.1 Avoid PKCS#13 Standard.

Avoid PKCS#13 standard due to the fact that PKCS8E3new and incomplete standard and most of ppécations do
not adhere to this. Use PKCS#12 to store keys. RHEShinds keys into the X.509v3 certificate andalde to
communicate with mail client without any compatilyilproblem.

4.2 Taking FIPS Security Recommendations along withEEE P1363

The minimum security requirement in CA design ascéed under table 2 and use 256-bit ECC-key az@ minimum
recommended key size for use. This 256-bit ECC4iey is supported by almost all the web browsets raail clients
with ECC-enabled feature.

4.3 Selection of Elliptic Curve

The CA should have support for the set of ellimicves of different cryptographic sizes to achi@vweroperability for
seamless functioning of the system. These curvesttaught to be having very hard ECDLP and recond®érfor
cryptographic uses. The minimum prime size of theve given by NIST and SECG is 256 which is safeide by 2040
(refer Table 5). The choice of the ECC curve fa @A certificate public-key should be based onfttlewing criteria, in
order of preference: interoperability, performanaed strength. The curve that achieves maximumdpgzability with
browsers/mail clients is of 256 bits key sizes. B62bits curve may offer a better balance of featuféor best
interoperability, elliptic curves with prime siz&& bit is suggested for use with browsers and of@hts. Table 5 shows
the available curves, their prime sizes and valiftit safe use as given below:

Table 5. Selection of Elliptic Curve for CA Implementation

Elliptic CurveRecommended t|Prime/Key Siz [Validity

secp256r SECC 25€ 204(C
secp384r SECC 384 208(
secp521r SECC 521 218(

P-25€ NIST 25€ 204C
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4.4 Suggested Standard for Key Agreement and Key @age

Use PKCS#12 for packaging private key along with09v3 certificate. The protocols and standardsrgasper Table 6.
Table 6. Suggested Key Agreement and Private Key Storage

Schem Protocol/Forme Standar
Key Agreemer ECDH, ECMQV [ANSI X9.65
Key Generation & Stora PKCS#12 file PKCS#1.

4.5 Suggested Hash Function

Use SHA-256 or SHA-512 with Elliptic Curve Digit8ignature Algorithm (ECDSA) for signing certificatevith different
key sizes.

4.6 Suggested Signing Algorithm

Use Elliptic Curve Digital Signature Algorithm (E@3) as the only signing algorithm for interoperapilvith the mail
client and OpenSSL.

4.7 Suggested Encryption Algorithm

Elliptic Curve Integrated Encryption Scheme (ECIES)the only well supported encryption scheme thiexe
interoperability.

4.8 Suggested Key Sizes

As per FIPS recommendation [8], key sizes includBg-bit, 384-bit and 521-bit are only used. EC@i#ed mail clients
and web browsers usually support 256-bit key sizelyin general. With key sizes 256-bit is reconmehed for safe use
(refer Table 5).

4.9 Suggested Standards for CSR, Digital Certificat

Table 7 gives the Suggested standards for CSRigitdl aertificate.

Table 7. Suggested Standards for CSR, Digital Certificate

Schem: Protocol/Forme Standard/Referen
CSF - PKCS#1I
Digital Certificate X.509v3[PKIX] PKCS#12, RFC 32¢
Digital Certificate Form¢| PEM, CER, [ER, CRT, PFX/P1 -
Private Ke! - PKCS#1.

5. ECC-based Certification Authority Design
5.1 Design Requirements

Cryptosystem The CA uses elliptic curve cryptography (ECCjtagpublic-key cryptosystem. The only signatureesnh
to be supported is the Elliptic Curve Digital SiggiAlgorithm (ECDSA).

Public Key Infrastructure . The CA generates X.509v3 ECC-based digital ¢eatiés with conformance to PKIX [2] [5].
The certificates are usable in PKI-enabled Intepmetocols such as SSL/TLS, S/IMIME etc.

CA Certificate. The elliptic curves defined over 256 bits prinield are most suitable for the CA certificate tamiav
interoperability issues with mail clients and brevss The certificate should be in X.509v3 formateTCA certificates
should be downloadable and should also be availalfl=R, PEM, binary (DER), CRT and P12 or PFX fatm

User Registration User registers himself/herself with the CA seiimesrder to request for a digital certificate.
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User Information. CA includes a request page which will act as kemeat front-end and which will gather some basic
information (and allow a legal click-through pagejor to taking the CSR upload or collecting céctife data. The data
collected should include the requesters name anthcbinformation.

Generation of Key Pair. CA gives a software to the user to generate tkejrpair. User keeps private key safely at his
machine and sends public key binded with the CStRadCA by uploading it to the CA server.

Requesting Certificate A user requests CA for issuing him a certifichte uploading a PKCS#10 Certificate Signing
Request (CSR) to the CA server.

PKCS#10 Certificate Signing Request (CSR)User sends his public key along with the reqtiestugh the Certificate
Signing Request (CSR) by uploading it to the CAvBerA user generates his CSR using OpenSSL in REKC$ormat
with public-keys and signatures using the NIST @sgticom specified elliptic curves. The CA is imtperable with CSR
generated by the user. The CSR must contain thees¢grs name to be used as the Common Name (QNg iBubject
Distinguished Name (DN) of the certificate and maisio contain the public key to be placed in theiftzate. The CA
supports CSRs that contain the Email Address attib

End-User Certificates X.509v3 digital certificate format is best forténoperability. CA generates its key pair and a
certificate to sign user’s digital certificates rimothe user supplied information. CA provides a liokthe Certificate
Directory where it publishes users' certificateset$ can download their certificates as PKCS##&2hfil clicking the link
and downloading it to their machine.

CA Certificate Signing Type. It can be root CA signed, self-signed or ano®arsigned under root CA.

End User Certificate Signing Type Only CA-signed certificates should be permittedoe used by the user to ensure
trusted third-party assurance.

Certificate Validation. The CA checks if the CSR, keys and Certificatesperfect for use.
View Certificate. User can view its X.509v3 certificate in textrigat too.

Certificate Revocation List (CRL). The CA generates a full CRL daily and makes dilable at the location pointed to
by the primary CRL Distribution Point extensiontttize CA populates in all end-user certificates.

5.2 CA Design Policies

Open Source based Certification Authority Open source crypto library like OpenSSL can bedus CA design for
generating ECC-based X.509v3 digital certificates.

Root CA. The CA to be designed here would be a Root CAopy of the CA Root certificate should be storedhia
Trusted Root Certificate Store for users to trust i

Certificate Class Class 1, Class 2 or Class 3 certificates carsbd based on the user requirements.

Support for NIST and SECG Prime Elliptic Curves. CA supports both the NIST as well as SECG Prirnev€s to
avoid interoperability problems with Mozilla Thunté&d Mail Client and OpenSSL.

No Point Compression There is no any point compression technique lee us CA implementation so as to avoid patent
issues.

Keys Generation and StorageKeys should be generated on the user's machideshould be kept inside a Hardware
Secured Module (HSM) like secured ash or smart oahn be kept in .p12 certificate file and novehelse.

Minimum Key Sizes. The minimum ECC-key sizes are 256 bits. It carstaable up to 521 bits depending upon the
compatibility with the mail client/web browsers agvironment in which the digital certificate woulds to be used.

Web-based User Interface There should be a secure CA server and usersntamact with CA through web-based
interface.

5.3 CA Architecture Model

CA incorporates a certificate directory where itblighes certificates for users to retrieve it fameu CA has also a
Certificate Revocation List (CRL) server where iitbpishes revoked certificates and user retrievek @formation from
CRL server. The CA architecture model is showniguFe 1.
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Figure 1: Certification Authority Architecture Molde

6. ECC-Based X.509v3 Digital Certificate Generation

The X.509v3 digital certificate generation involvlgee steps: (i) key pair generation (i) CSR gatien and, (iii)
certificate generation.

6.1 CA Certificate Generation

Keys Generation CA generates its key pair using OpenSSL with 521bit gze. The elliptic curve secp256rl is
recommended by SECG for certificate purposes.

CSR Generation CAgenerates its certificate signing request (CSREh(self-sign certificate option) using its pubkey
recently generated.

Certificate Generation Self signed root certificate is generated usindRG& the Root CA. This Root CA certificate is
published in the certificate directory for the wsstr retrieve.

6.2 User Certificate Generation:User can have CA signed certificate for use. Fdlowsteps can be taken to get the
user certificate.

Keys GenerationUser downloads a software from the CA to genettadd key pair using OpenSSL crypto library with
521 bits key size.

CSR GenerationUser generates their certificate signing requeStR) using his/her public key recently generated.

Certificate Generation CA takes CSR as input and generates certificateahi®ruser as output and publishes it in the
certificate directory.

Conclusion

This article covered the design and implementatspects of a Certification Authority based on HEkipCurve

Cryptography. We discussed interoperability issae€CC-based CA due to various ECC standards ahdnses in
general. As an implementation research, we belibae this work will motivate and inspire organizais to design and
implement a fully interoperable ECC-based Certtfaa Authority for trust based secure communication
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Cryptography | Introduction to Crypto-terminologies

Cryptography is an important aspect when we detll métwork security. ‘Crypto’ means secret or hitldéryptography
is the science of secret writing with the intentafrkeeping the data secret. Cryptanalysis, orother hand, is the science
or sometimes the art of breaking cryptosystemssé feth terms are a subset of what is called gst@logy.

Classification —
The flowchart depicts that cryptology is only orfdéhe factors involved in securing networks. Cryptyy refers to study

of codes, which involves both writing (cryptograplayd solving (cryptanalysis) them. Below is a sifisation of the
crypto-terminologies and their various types.

Read more dtttps://www.geeksforgeeks.org/cryptography-intrdeércto-crypto-terminologies/

Cryptography is typically bypassed, not penetrated.
Cryptography products may be declared illegal tbetinformation will never be.
Cryptography is the ultimate form of non-violentedit action.
Without strong encryption, you will be spied ontgysatically by lots of people.
Privacy and encryption work, but it's too easy tkema mistake that exposes you.
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Abstract

The development and integration of smart grid teédgy in current scenario is very crucial and ukefiovolving the

Smart Grid computing into electricity supply, yield huge amount of monetary benefits which includss emissions,
better storage and high efficiency. Such grid basedem is proving to be highly lucrative for custers using it. The
Governments are highly investing in such technolagychieve independence especially into poweroseEteploying

Smart Grid technology has been a priority for gomegnts all around the world. It is having a reviohising effects on
existing conventional power grid systems. SmartdQ@rés at the confluence or intersection where Qaens and
Electronics intersect. Both these things have beeheir prime and have had far-reaching effectgheninnovations off
late. Smart Grid is the very new innovation possilith the contribution of former and latter angbisving to be boon not
only for developing but developed countries too.

Introduction

The smart grid is an electricity supply system whfanctions under two-way communication channeltHis channel
customer receives the electricity and also retarfesedback. This feedback is vital in cutting dave wastage of power
and extra expenditure. It has also been breakthréeighnology in reducing the effect of global wargi Consumers,
using the smart grid devices, transmit informatioatt is used to customise the supply accordingdmeeds as seen in this
information[1]. The presence of internet connecti®ivery much needed to make the presence of gnidrtechnology
possible.

Blackouts and brownouts were a severe headactanfocountry in its electrical grid system [2]. Naingrid systems are
not equipped to handle additional load given thmaled is high. It seriously affected the industeat services sectors.
These factors alone account for the need of ammytat can handle all the failures effectivelychme the Smart Grid.

Smart grid technology became known in 1990s aftawbacks of its predecessors became prevalent. Walats smart
grid smart, is its ability to track the power usalgean very well identify the amount of power v@gd over a varying time
period of a given day. This was not possible invignes available arrangements. Smart grid can dfsnently detect the
location and cause of fault. This detection waspussible previously. Smart Grid technology haseaed path breaking
results in area of fraud detection. This drawbatkrevious systems is very well covered by the $r@ard. The most
advantageous and vital aspect of Smart Grid isithatdominantly customer-driven. This featurefgsethe beneficiary to
manage their consumption and expenditure.

What makes a smartphone smart? It is the in-baitbguter which makes the phone smart. Similarlys ithe computer
which smartens our existing grids to make it Sm@arid. Some very obvious computer technologies el in
implementation of Smart Grid involves Database Mgmaent, Cloud Computing, Distributed Computing ebince
customer preferences are constantly tracked, theystared in database which are further very musdfull to make
prediction and track the behaviour. This databaseery useful for the distributing company to cateithe needs their
customers. Techniques of distributed computingseduat the distribution centre. This helps in shiftg between different
sources of energy available. Smart Grid is equippi¢d a lot of sensors which are inter-connected metwork. Computer
scientists invest huge fraction of their time segftup the sensors in a network.

Basic Elements of Smart Grid

Architecture is very important to manage the comipfeand easily manages to achieve goals[4]. Aeddtitre helps
visualising the challenges which lie in implemeiatat Taking precautions prior to implementationpgseteducing risks.
Building infrastructure of Smart grid is pretty niusophisticated and complex. This also is verylgast compared to
conventional electricity distribution systems ashble. The architecture of Smart Grid as depictegufe 1 is majorly
composed of following: -

« Transmission Stations Transmission stations is where electric powerasegated by different means. The power
generated is sent to the distribution centres dothér supply. They too make use of smart devibas make supply
automatic and need-based.

» Distribution Centres This is the pace where majority of work takes elaDistribution centres receive power from
transmission stations and redirect them to the woess. Important tasks like fraud detection, loadhbcing and
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distribution according to the need and switchingMeen various transmitting stations of thermalalidydro-electric
power plants.

» |oT Devices Smart Grid, simply put, is not possible withouT Idevices. These devices are installed at eacleasgy
step and part possible in the complete setup. [Bs\ike sensors, actuators, smart meters etc. Teagees are used in
process of transmission, metering and distributivris these devices through which the needs arthweur of
consumption is reflected. The data collected indbeices is precious for future pattern predictiand customisation
of supply.

Why do we need Smart Grid?

Smart grid is the utmost need of the currentlytexgsout-of-date and obsolete electrical supplyeyswhich vulnerable to
frauds and wastage of power. Building Smart Grithes need of the hour not only because is almasidfiproof but also
cost efficient and eco-friendly. Bringing custonieto the picture is what is the most prominentidea of Smart Grid.
This technology also deploys renewable sourcesnefgy like wind, tidal, solar etc. and blends itviith other non-
renewable sources of energy like thermal. The systesmart enough to switch according to the denssmtautomatically
lowers the load, hence saving money. Smart Grige baen found to save 30% more energy than comretgrids.

Figure 1: Different Elements of Smart Grid Architee

Fault detection still remains one the grave areacfmventional energy gridsbecause, to the debecptace and kind of
fault is a very tedious task which is made pretigyeby Smart Grid. Smart Grid automatically detéltsfault and itself
tries to handle it with pre-defined measures. O#ttBfantages of Smart grid are as follows [5]: -

. Reduced Costs and Expenditur®anaging and providing the load and power acewydd the demands lowers the
cost and cuts expenditures.

. Eco-Friendly: Since Smart Grid makes use of both renewable andrenewable sources, it lowers the harmful
emissions and reduces the risk of global warming.

. RobustnessSmart Grids being more robust means that theyeaseprone to attacks and can manage themselves. It
is also blackout and brownout proof.

. Smart Storage If in case, somehow, the power generated is nfae what was demanded; it also provides smart
facilities, which can be utilised as and when reegli

. Interoperability: The fact that Smart Grid utilises various smarvices and other technologies proves this
technology is interoperable [6].

. Load Balancing Balancing the load [5] with techniques like swimtnfiguration [7] and tie-line addition helps
save power by storing it when not needed.

The technological revolution, started almost awgnago, has been a bang and is still has greatemtum. The number of
innovations coming up would never have been passibithout electricity. These inventions when conelinwith the

Smart Grid technology would completely revolutiantbe way we see the world. As the large citiegyao@ving larger, the
challenges which lie ahead are too are becominchrbigger. Integrating the infrastructure accordinghe digital age is
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where the major benefits of Smart Grid lie. Thisht@ology can be used to lay foundation of Smary (&}, whose other
layers contain remote light monitoring, public s$gfevater and gas supply, traffic control. Nothiisgpossible until and
unless the electricity distribution system is eéfit and robust.

Deploying Smart Grid: From the perspective of Devalping Nations

Developing countries like India, Iran, Brazil, Ukva etc. find satisfaction in the fact that usiegtnologies like Smart
Grid would lead them to a path of development aghtlly so. Developed countries like United Staté#\merica, China,

South Korea, Japan and some European giants havedothat Smart Grid is the way to development. ¥élialeveloping

countries have in common is their productive exjtengl. Their expenditure in the right directiorpiaying off. Smart grid

is one such area where they must invest to boiits fim future. Here are some of the techniques eygal by some
countries to integrate Smart Grid:

» Smart Grid in China:lt is estimated that China may have 233% growtéléttricity demands by 2050 [9]. Since its
introduction in 2006, the Chinese have very muatu$ed on this technology so much so that, theyirasesting
around RMB 17 billion. They have also laid downagpe ministry for power grid technology in Twelffive Year
Plan. This will help create around 15 million jobsduction and realisation of the power of thishieglogy has
completely boosted the growth rate of China.

e Smart Grid in India Smart Grid is a must inclusion in the Indian dfetly system because India tops the list in
terms of percentage of production lost to thefouad 26% [10]. India is bereft of poverty and thigain is good
reason to introduce Smart Grid Technology in Indimlian markets would benefit with this technolodpgcause
present distribution systems are weak and fraditee energy planning and investment would definitebpst the
Indian economy [11].

* Smart Grid in Brazil: Seeing the potential of growing economy, Siemeassihvested around $1 billion USD [12].
Brazil is big hydro-electricity producer and makiage of it through Smart Grid technology would proel fruitful
results. Brazil makes great use of pilot projeatmtiuce this technology in their existing disttiba system.

Conclusion

This article provides the broad view towards beeefif smart grid technology which is investing han power
enhancement for any country’s development. It leenhinitiated with the efforts related to changeniplementing the
concept of smart grid computing and would haverggiteresults for the coming future generations.
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Driving disruption through innovation: The new business reality

Mr. Dinanath Kholkar
Vice President and Global Head, TCS Analytics argights, Pune
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It's easy to see that digitization is upending itiadal operations, blurring the lines between istiies and creating new
business models. Take, for instance, eCommercdsggurch as Amazon and Google that offer paymemntices: Or
consider companies like Uber, AirBnB, and Netflrat are flourishing - not because they offer retiohary products —
but because of their unique business models. Athe$e companies have become disruptors by invaatthanging the
basic building blocks of their business models d@pi@lize on key lacunae in otherwise saturatedketar Clearly, the
source of competitive advantage has shifted froatpets and services to how organizations crealejetleand capture
value through rapid innovation.

The growing focus on innovation

Previously, organizations relied on innovationriuse fresh ideas into product and service devedopnToday, rapidly
changing demand patterns and market structures inethtwith fierce competition is pushing organizaido leverage
innovation in order to capitalize on transformatoygportunities. The focus has changed from ‘breakidph’ innovation
that happens - say once or twice in a year toasusd’ innovation that happens continuously, emgpliusinesses to adapt
and respond in real time. Fostering a culturenabvation will lay the foundation for an organizatis success. Hence,
organizations are also embracing a new trend — ap®vation - that focuses on a collaborative apphoto reduce the
cost and speed of innovation.

Let's take a look at how Tata Consultancy Servi@&sS), an innovation pioneer, is capitalizing ondwation to deliver
better outcomes for all stakeholders.

TCS’ approach to innovation

TCS believes that in today’s post-digital world wdeervitization is gaining momentum across indestibusinesses must
leverage innovation as a fulcrum to evolve fromduat-oriented to service-oriented models that ptheecustomer front
and center.

From a services-centric business model, we needdlve platforms and products that address clibots$ness challenges.
These need considerable amount of investments igherisk appetite. As we move into the digital ecoty, we have to
drive a considerable innovation on our services pndlently leverage new-age cutting edge technologpeat the
competition and stay ahead of the curve.

At TCS, we believe innovation begins with the custo. Even fresh exploration of ideas is often dpmietly with our
customers; at other times, we develop our ideagamdhese past our closest customers, to getfémitback and to help
in tweaking these for the real world. These initia¢ are designed to identify opportunities forohg superior efficiency,
competitive advantage, and growth. The companyadapted a 'two-tier research and innovation' atrectdriven by a
corporate team in conjunction with corresponding-lavel teams. The goal is to embed research andvation in each
business unit and customer account.

Our Research and Innovation labs engage in jogg#areh and incubation with clients to identify ofipoities for business
advantage, enhanced efficiency and growth. Thesasithen go through a period of prototyping andnexging to ensure
we have the best architecture for scalability ami@mprise integration, after which they are pickgdby industry-specific
business units. These business units prepareawutr client deployment and functional enhancei&necessary.

Take for instance, the impact of Digitization ore ti industry. TCS has seized the opportunity piedi by this new
channel to increase the share of our digital regeraver the years. We have now put forth our tholegiding 'Machine
First' philosophy that places digital front and tegrof all our client initiatives. This is an 'Agdé Abundance’, where we
observe that organizations have more data thanagbeir disposal today. Organizations are heockihg at formal ways
of assessing their maturity on data, embracingyéinaland Al, and using them as a key differentiatodriving their
growth and transformation journey. Organizatioret thspire to design an intelligent, data-focusesbgstem triggering
real-time insights for decision making are liketyibvest in this technology space. Also, the dateeth digital economy
will propel organizations to create interesting ®iimation models that would further fuel these stugents. For example,
Tata Steel Europe (TSE), a leading European stemduper, is currently on a digital transformatiaruiney with
innovation, customer focus, and value chain exoe#leat its core. TCS is helping TSE in this journsing its Machine-
First™ approach and cognitive automation software iH§im transform the underlying technology operatiand deliver
improve user support levels, enhance productigity] reduce operational risks. With ighfo TSE is empowered to build
a Digital Twin of its IT landscape to maximize cdégre automation, which should result in higher ggi®nal efficiencies
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and improved service levels. However, the ultimgtal in this partnership is to use ighfoto automate end-to-end
business operations.

Digital Re-imagination leverages digital technokgjto create game-changing ways of executing bssioetting across
business models, products/services, customer segnagstribution channels, business processesywarkplaces.

TCS’ new thought leadership framework Business"4.@esigned for the Industry 4.0 era, focuses on key levers of
intelligence, automation, cloud, and agile to drivganizations’ growth and transformation journelise Business 4t}
framework is essentially about enhancing customxpegence through mass personalization, bolsteiringvation and
growth. This is made possible by connecting coltabee ecosystems, fueling growth strategies byrawgibg risk, and
redefining business models to create exponentlakvd CS’ Research and Innovation services covtcalrareas such as:
behavioral, business, and social sciences, congatiatems, cybersecurity and privacy, data andsaecsciences, deep
learning and Al, embedded systems and roboticssipalysciences, and embedded systems and robotics.

Late last year, Newcrest Mining, one of the worltiisgest gold mining companies, partnered with Ti€Sreate an
Innovation and Digital Operations Centre in Indi#ewcrest will work with TCS’ experts in engineerjmgsearch and
development, data analytics and loT, industriatpes control and asset management to explore opjt@s to innovate
and transform various core business areas suchegsracessing, predictive targeting, productionrojation, and safer
operations.

On a similar note, it is worth mentioning that Tlotaad TCS have signed a partnership agreemente@atecra digital
innovation center in India. The partnership wiitially focus on refining. Real-time data analytitise 10T, automation, Al
and agile methodology will be used to improve indakefficiency, energy performance and availdpiliates. With the
help of digital technology, such as mobile appsnds and robots, Total can optimize the way opesatork and improve
its safety. Applications have been developed taidecertain tasks, including field check reportgintenance requests
and the consolidation of shift team reports, armhds and robots are now used to carry out inspectioplaces that are
difficult to access, such as at height or insideigment. From analytics perspective, humerous sensere installed
throughout its production sites (on pumps, turbiaed compressors, for example), so that Total cdicipate operating
incidents before they occur. Such initiatives cotlelp Total achieve lower maintenance costs, greatgiipment
availability and a safer environment for everyone.

Fostering innovation at the grass roots level

Fostering innovation at the grass roots level s gotential to not only deliver better outcomes asinesses and
consumers but also to the society at large. IntlgtnBCS conducts programs such as Innovation Feruaeathons and
Hackathons, Innovation Days, and Custom CHIKCo-Innovation) to build a culture of continuonsidvation.

Within TCS, we group innovation into time-based ihons, with H1 being immediate-term innovation @erivative
innovation) that is largely driven by industry husss units. H2 (platform) innovations tend to belimn@-term that are
generally led by our Business and Transformatiowi€es unit, that focuses on core technologiest#rest to our global
customers. H3 (disruptive) innovations are almastusively managed by our

corporate research and innovation teams, in caiilom with leading academic and other researcimgeaorldwide. For
both H1 and H2 innovations, we also extensivelyine our COIN™ teams that have deep connects with emerging-tech
firms. Post incubation and prototyping, dependingtlte relevance to customers, these innovationsaeterted to TCS
offerings — that could be products or solutionframeworks — which will directly impact TCS' topdin

To foster the culture of innovation, TCS has anAt@$6 Innovista contest, where the best innovatgeighe opportunity
to benchmark them self. Through a series of objecind thorough evaluation, the winners of eacagoay are declared.
Some of the key categories include focus on innomain new products and services, innovations Hrat yet to be
commercialized and best platforms. We also recegtiinse innovators who have tried but not beenesstal with our

“dare to try” category.

TCS Innovista is designed and run much like Tatau@'s namesake event. The best of TCS Innovist&'iee often find
their entries to Tata Innovista. Over the yearsSTas won multiple awards in the Tata Innovista.

Recently, TCS inaugurated Pace Port™ to drive el collaboration with customers through new uigive ideas,
digital technologies, solutions, processes, toat&l business models. The global network of TCS Paxts will ignite
collaborative experimentation, research, rapid pobghrototyping, and continuous learning alongsidstomers, partners,
academia, and analysts — pushing current boundaridsdriving business transformations through tpplieation of
cutting-edge digital technologies.

In FY18 alone, TCS invested over INR 1500 croresegearch and innovation, and currently works witbre than 500
researchers across more than 30 innovation labS: ¥&ious research initiatives include:
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e TCS IT Wiz: School-level initiative aimed at conducting infortina technology quiz competitions for students
in class 8-12 across India.
» Digital Impact Square (DiSQ) at Nashik: Mentorship program for students to help them grote isuccessful

entrepreneurs.
 TCS Academic Interface: Designed to make engineering students ‘job redtig,program has benefited over
700 institutions covering more than 12,000 facatigmbers, and 1.4 lakh students across the country

Aligned to the changes in the industry, TCS progas@&ew undergrad BE curriculum on Computer Sciemuk
Business systems that is being piloted in threéeges, BVP COE at Pune being one of them. AICTE has
approved this new curriculum for use.

e TCS Innovator Program: Promotes collaboration with premier technical ediocecenters such as IITs and NITs
to draw top talent for research and innovationg@eross major industry domains.

Propelling organizations into the future

Research and innovation plays an important roleréating competitive differentiation for businesseday. IT has — and
will continue to — digitally transform the way weveé, interact, and do business. As technology esland becomes
increasingly complex, businesses that explore emgrtechnologies with a spirit of scientific enquiwill devise
innovative solutions and emerge as winners.

About the author

Dinanath (Dina) is the Vice President and Globahéi®f the Analytics & Insights business unit,
which is part of the TCS Business and TechnologyiSes. This unit enables businesses to realize the
power of data and drive deep analytics-led, rea¢ tdecision-making opportunities for global leaders
With more than 28 years of experience, Dina hasagat and amplified business services, including
the Business Intelligence practice. As a champamdiversity and inclusion, he has led TCS' All
Women Centre in Riyadh and supports the Avasaraléwg, which aims at developing leadership
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What is innovation? 15 experts share their innovation definition
Innovation is truly a confusing buzzword which magople love to hate.

Every business leader agrees that it is imporButtnobody can quite seem to agree on what it dgtiseor what it
means. If you ask Google for an innovation defamitiit is less than helpful, coming up with ove03dillion results with
thousands of definitions. Its own definition is hyemuch useless: “the action or process of inriagit Using the
traditional sources for a definition such as théadk dictionary also doesn’t help much, with thanrswer being “Make
changes in something established, especially bgdnoting new methods, ideas, or products”

So | contacted a selection of my fellow innovatéxperts to see how they talk about innovation wi#hr clients, and
compiled the results for you here. | asked them all

* What is your definition of “innovation”?
*  What mistake do companies often make when theyatadkit innovation?
» What simple thing can a company do to change timgiversation / perspective about innovation?

The results surprised me. Even amongst the groupdastry insiders here who teach and author boakisnovation
methodologies, case studies and thought leadetbieie was a huge variety between the responses.tBe last section
of this article, I've analysed what everyone saidirnd the most common themes, to try and sedsfossible to use the
common threads to determine the most effectivendiefh you can use.

Read the full post at
https://www.ideatovalue.com/inno/nickskillicorn/Z003/innovation-15-experts-share-innovation-deifomit
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Investigate the relationship between Lean and Industry 4.0 Technologies
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Purpose: Lean manufacturing is a comprehensive worldwidet Ipeactice methodology for continuous improvement
focused on minimizing all kinds of waste with thgjexctive to maximize customer perceived value ef phoduct and its
connected services. Industry 4.0 (14.0) technolgiasily mesh into standardized lean manufactypingesses and have
the potential to achieve quantum leaps in breaktimoimprovement; drastically reducing the cost obmpquality and
chronic waste inherent in processes. The objectivthis investigative study is to establish thekéiges amongst current
Lean tools-techniques and 14.0 technologies.

Methodology: This work is centered on a critical review of thdamt literature and a qualitative questionnaireeuh
survey of industry leaders, policy makers, traineosisultants and academicians

Findings: This study provides a linkage amongst the leanstamid 14.0 technologies by a relation diagram based
feedback given by experts.

Research limitations/implications: Limited experience at present with the applicatiéri4.0 know-hows in engineering
comes in the way of doing meaningful quantitatigsearch. Considering this, our present reseamghailitative in nature.
This work does lead to in-depth hypothesis buildiSgbsequent research will help test hypothesislead to theory
building.

Practical implications: The relations between Industry 4.0 technologieslaath techniques identified in this paper will
support policymakers, researchers, academiciars, paactitioner's to design and develop Industry dr@bled lean
factories.

Originality/value: The work done in Lean 4.0 is still conceptual aidnow very few studies have been done to
investigate the relationship between lean and 14.8is qualitative study is primarily an attemptrn@ap experts’ feedback
to establish the relationship between these twoaiiosn

Key Words: Industry 4.0, Lean
1. Introduction

Lean manufacturing methodology achieves operatieraéllence through waste reduction, standardizagioprocesses,
instilling the ethos of constant improvement (Pdwelal., 2012). Nevertheless, with the ever-insieg complexity of the
business environment, numerous corporations agnfinthat lean manufacturing tools by themselvesrart sufficient to
overcome many operational challenges (Simpson ametR 2005; De Treville and Antonakis 2006)

Global manufacturing industries are experiencing #i Industrial revolution, regarded as Industry 4.8.@). This is
giving birth to smart factories, many of which aleeady producing smart products (Kagermann, 2Qig et al., 2017;
Almada, 2016). The future will be dominated bynmanies which quickly transform current business&s 14.0 smart
manufacturing which will supply smart products aedvices across the world markets. (Liao, et atL,72 Li, 2018)

Lean Production techniques are retaining their ingyee since they enable adding value by continyaesiucing all
kinds of waste. On the other side, 14.0 technolfideus on creating low latency; digitized artiiity intelligence enabled
real-time processes. To enable this requires theobtiflexible and adaptable autonomous machinesegpibment plus
collaborating shop floor workers and top floor mgers; all working together to produce smart progluicr smart
customers. Organizations are looking for optimaatf their processes by the deployment of 14.@retogies to improve
productivity, quality and reduce risks across thstam. This study endeavors to establish the ogistiip between lean
tools and 14.0 technologies.

2 Literature Review
2.1 Overview of Industry 4.0

“Industry 4.0 is digitalization of manufacturing Biuaround cyber-physical systems and has the piatieof the radical
transformation of the manufacturing sector”’(Chigh&ating Officer of an Indian Manufacturing orgaation)
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“14.0 is the fourth industrial revolution”, made ggible by disruptive internet technologies thatdyneamically redefining
the way organizations create, shape, deliver andceeproducts (Liao et al., 2017) These systemsitopand augment
practically all existing processes across the ceteqife cycle of products, Processes and deviags become inseparable
in 14.0. The citation table of 14.0 technologiegigen in table 1

Table 1: Summary of 14.0 technologies

Industry 4.0 (14.0) | Overview Citation
technology
Advanced Advanced industrial robots are designed to Bahrin et al., 2016; Almada,2016;
Robotics collaborate with supplementary systems and Bloss 2016; Oesterreich
humans in real time. They have embedded &Teuteberg, 2016; Liao et al., 201;
electronic software, integrated sensors, actuators Lu, 2017; Jones & Pimdee, 2017
and standardized interfaces that enable them to
wirelessly connect with the internet and interact i
real time with other equipment and establish human
collaboration
Additive 3D Printing used for rapid prototyping and Bahrin et al., 2016; Almada,2016;

Manufacturing

production components. The focus is on creating
situ 3D centers to produce components so as to
minimize transportation, inventory and other learn
manufacturing defined waste.

i@esterreich &Teuteberg, 2016;
Park, 2016; Hofmann &Riisch,
2017; Jones&Pimdee, 2017; Li,
2018

Augmented Interactive representation of the real-world Almada,2016; Bloss 2016;
Reality environment. This is enlarged and improved by | Oesterreich &Teuteberg, 2016 ;
computer-generated interpretation of required Liao et al., 2017; Lu, 2017;Jones &
information. Augmented reality is now possible | Pimdee, 2017;
across sensory perceptions, including auditory,
visual, touch, smell, heat/cold and pressure.
Innumerable applications are possible, including
customer co-creation, remote maintenance,
predictive maintenance, virtually guided self-
service, and remote monitoring and control.
Simulation Rapid experimentation and simulation Almada,2016; Bloss 2016; Bahrin
methodologies are modeling tools that are used tcet al., 2016; Jones & Pimdee, 2017;
predict and evaluate the potential of complex Li, 2018
systems and give unique empowerment and
autonomy to operators, machines and processes.
Vertical and Horizontal Integration is a modular system that | Almada,2016; Park, 2016;
Horizontal connects the data, information across entire valueOesterreich &Teuteberg, 2016;
Integration chain. Vertical Integration pulls together Jones & Pimdee, 2017;Liao et al.,

information from across all verticals and levels of
the organization and seamlessly exchanges this
across all levels of the organization. It covers al
activities of the Manufacturing Execution System
(MES).It links through Wi-Fi, in real time, all sie
in the firm's internal processes using sensor-
generated data which has been converted into
decision-focused information.

2017

Internet of Things
(10T)

loT establishes inter-connections across objeats
humans using internet technologies. Industrial 10
enables networking of machines, manufacturing
operations, managers, engineers, plant workers,
suppliers, products and customers. Real-time
communication between all networked entities is
essential requirement.

akagermann, 2015; Bahrin et al.,
T2016; Almada,2016; Park, 2016;
Hofmann & Risch, 2017; Jones &
Pimdee, 2017; Lu, 2017

an
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Cloud Computing

Industrial cloud computing involves real-time

computing and management of a very large amqudiafu et al., 2016; Jones & Pimdee,

of data using an open network for instantaneous
availability of data through value chain.

Bahrin et al., 2016; Almada,2016;

2017;Liao et al., 2017; Li, 2018

Cybersecurity

Ensuring secure operations within connected
networks and open systems is a challenging
requirement of digitized industries and their sypp
chain operations.

Adam et al., 2016; Bahrin et al.,
2016; Hofmann & Riisch, 2017;

I Jones & Pimdee, 2017; De Sousa
et al., 2018

Big Data and Big
Data Analytics

This involves storing and retrieving unstructured
raw data which is being continuously generated

Almada,2016; Liao et al., 2017;
nHofmann & Risch, 2017; Jones &

diverse formats and in huge quantities Pimdee, 2017; Liao et al., 2017

Big data analytics uses qualitative and quantiatiy
techniques to make sense of raw big data and
convert it into information which is used for

arriving at autonomous as well as guided business
decisions across all product development and
manufacturing processes and other decision poin

—

S.

2.2 Lean Manufacturing

“Lean manufacturing is all about optimization ofetlprocess by reducing the wastages by better mamagieof
workplaces, just in time production by value streaapping and pull production” (Head Operational edence of an
Indian manufacturing organization)

Lean manufacturing technologies have an objectiveelentlessly curtailing unwanted wastages in ¢néire value
chain and maximizing flow (Seth and Gupta, 2005/ealet al. 2012). This philosophy focuses on satigfcustomer
needs, leading to a competitive advantage for thaufacturer (Storch and Lim, 1999). The objectivadal-time
optimization of products, services, internal preessand all the process steps across the supply. dias enables
matching supply and demand across all sub-proceskesue and Moore, 2004; Simpson and Power, 2QGgn
comprises use a set of tools, such as Hoshin Kearitwo lean pillars Jidoka and Just in Time, &8 ¥isual Factory,
Line Balancing, Continuous flow, Gemba, Single M&xchange of Die (SMED), Kaizen, Kanban, 3M (Muda
Mura, Muri), Total Productive Maintenance (TPM), kdeYoke, PDCA, Work Standardization, Value Stream
Mapping, and Continuous Flow. (Mohanty et al., 20@@well et al., 2012)

2.3 Integrating Lean tools with 14.0 technologies

“14.0 is a subdivision of lean methods, the whalelhdustry 4.0 can be perceived as the slice @f¢an approach”
(Director of a German organization)

“The smart industrial technologies of 14.0 focusat@hive the same effects like lean i.e. wasteirdition, continual
improvements, value for customers”
(Chief Operating Officer of a Taiwan company lzhselndia)

“Lean tools and Industry 4.0 technologies worketiger to recognize the unexploited possibilitiemenufacturing”
(Director Minister of Industrial Promotion, Goverrant of India)

“Industry 4.0 technologies are a stimulating concp a new level of automation to improve efficigim the lean plants”

(V.P of an Indian manufacturing organization)

The authors have summarised the feedback recaiopd5 experts of Industry 4.0 and Lean to esthlilie relationship

between these two concepts, given in figure 1
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Figure 1: Relation between Industry 4.0 technolegied Lean tools

3 Conclusion

This study carried out a comprehensive literatergemw. This was followed by a qualitative surveyeaperts in the field
of 14.0 and Lean. The objective of the survey waggtablish a relationship between 14.0 technotogied lean tools. We
found that both 14.0 and Lean in tandem to achisv@mon goals i.e. focus on process simplificateliminating waste
across the supply chain, optimizing customer veaduéck product redesign and productionizing to nesaerging customer
needs, and achieving mass customization at minicash

Relationship diagram, as in Figure 1, is designedsdrve as a ready reckoner for policymakers, inidlists and
researchers in Asia to develop strategies for gffe¢ransformation of current lean plants intouatty 4.0 smart factories
that will innovatively develop and supply smart guots and services.

Going forward, validation of the relationship diagr by quantitative research is seen as a poteatés for future
research work.
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Making Innovation work for your company
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Several companies have invested significant regsurc innovation related programs with very pootcomes. This has
made such companies walk away from further investriméo innovation. It is important that they rieal “doing the right
things” has to be matched by “doing them right”.hiW¥ innovation is the right thing to be pursuedany company it is
important that they align their innovation relatgagrams for realizing harmonious and stellar omtes. Getting the
Innovation Culture right, pursuing the innovatiommgrams to realize the mission and vision of thmgany, engineering
the Innovation DNA required to generate successfobvation outcomes and monitoring and managingovation
Efficiencies are some of the aspects of “doinggdhiright.”

Innovation Culture

Several companies have rushed into innovation pi®j@ithout attempting to institutionalize an inatien culture. Any
culture is often defined by shared vision and valbyg its community. The components of innovatioffture include
policies, programs, management and the InnovatidA.D

Key Innovation related factors

There are six key factors that any company shoeldlear about before they set out on their innovajurney and these
are - Innovation Strategy, Innovation type, Vatiigcipline, Innovation Leadership Style, Growthatgy and Innovation

Focus.

Innovation Strategy is a plan that a company can use for creatingvations. There are three popular types of innowati
strategy — Market reader, Need seeker and Techy@lager. These are defined below.

Innovation Strategy Type Objective

Market Reader Create products customized to loeakets and geographies
Need Seeker Consult external sources to createbsssd innovations
Technology Driver Use technology innovations toelep low cost innovations

All three of the above out together aim to deliseperior performance and quality

A company can define a portfolio of innovations wéie different innovation efforts can deploy anytleé four innovation
strategies.

Innovation Leadership Style: This is the emphasis that a company places wheatiog innovations. There are four
possible leadership styles for a company to chdmsa. These are listed in the table below. A campcan choose
different leadership styles for different innovatiprojects. For example a new product or servidé wse growth
orientation whereas service innovations that hdnetdifespan will choose agile leadership. A comga offering that is
in a sunset stage may focus on profit maximizatibereas a company focused on lowering its busicests could choose
to adopt Asset Utilization approach

Innovation Leadership Style Key Principle

Agile Always ready to respond to changes in market

Asset Utilization No new purchases until all assat fully utilized

Growth Orientation Delegated decision making idesrto increase revenues

Profit Maximization ?Cchriee%seir:ﬁisg);gf is the main management goaliamovations to

Value Discipline: This defines what is considered to be importandeneloping and delivering innovations. There are
four value disciplines as shown in the table below. contract manufacturing company might focus qerational
excellence as the value discipline whereas a fasting consumer goods company may choose custorieray as its
value discipline.
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Value Discipline Characteristics

Customer Intimacy Focus on life time value of cosos

Operational Excellence Standardization of operagpiragedures

Product / Service Leadership Emphasize on constaatvation

Sustainability Focus on environmental and reusglithnsiderations

Innovation Types: There are four basic types of innovation, as mgive the table below. A company with low risk apteet
might choose use process and incremental innovawamereas startups, in general pursue disruptimevations to
upstage the industry leaders. Some companies mayse modify or replace their business models demoto deliver
superior value to their customers.

Innovation Type Main focus

Business Model New ways of delivering value and imglporofits
Disruptive Birth of new generation of products aedvices
Process Improving quality and efficiency

Sustaining / incremental Incremental improvememtsoist, quality or function

Growth Strategy: Companies have four options for designing theaiowgh strategies. They could enhance the
functionality of their current offerings, or addwefferings to expand their product portfolio. Sdimees companies
choose to extend their product offerings by entgdnnew line of business. Exit can be used aswatbrstrategy by
redirecting resources used for maintaining an offein a sunset industry to innovations that ararirevolving market.

Growth Strategy Description

Enhance Add functionality or features to curreiférings

Exit Drop an existing business or market — redirec
Expand Add new offerings / enter new geographicketa
Extend Enter a new line of business / add newnagsi models

Innovation Focus Companies can create innovations to improve #éropmance, safety and security of their custoroers
they could focus on creating innovations that ntketemotional needs of their customers. Genesalaking enterprises
would be keen to purchase innovations that imptbea own performance whereas consumers are nma@ly tio look for
innovations that satisfy their emotional needs.e®aéind security will be of interest to both entesgs and consumers
albeit at different levels of granularity.

Innovation Focus Description

Performance Innovations that deliver significaritigher performance

Emotion Innovations that meet the emotional requérts of consumers
Security Innovations that improves the securitgfindividual or enterprise
Safety Innovations that improves the safety ofratividual or enterprise

Innovation DNA and Business Transformation

A company’s Innovation DNA is made up of six elertsen three internal and three external. The thregnal elements
are the business organization, business goal amthdss strategy. The three external elements ar&emmaturity,
technology innovation deployed and the type of @umstr.
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Business organization refers to decision makingabiein and archetypes in a company. Businessrgéals to whether a
company is focused on topline growth or bottom health. Business strategy refers to whether gpaomprefers to be a
pioneer or a fast follower with regard to innovatiopportunities. Markets can be either well devetbpr in early stage
without a market leader. Customers can be eitbasumers or enterprises. Technologies used cauldidsuptive in
nature or mature / incremental improvements.

Given three internal and three external factorstealtan be sixty four innovation DNAs. The sixtyif innovation DNAS
or Innograms are discussed in detail in the Kirgdieok titled | Ching of Innovation [1]. The firstep for any company is
to clearly understand its current Innovation DNA.

Each Innovation DNA defines and to some extent traims the type of innovation, leadership style a&atlie discipline
that can be pursued by a company. It also defimesvation strategy, growth strategy and Innovafmeus. It is futile for
a company to create innovations that are not atigmiéh its Innovation DNA. Such attempts are likéb result in wasted
resources with no significant impact on a comparngfs and bottom lines. The following tables prészm Innovation
DNA and the corresponding six factors.

Innovation DNA 1
Business Goal Increase profits through increasing revenue
Business organization Hierarchical Management
Business Strategy Fast Follower
Type of Technology Disruptive
Type of Markets Well Developed
Type of Customers Enterprises

Six factors defined by Innovation DNA 1

Innovation Strategy Market Reader

Innovation Type Business Model Innovation
Value Discipline Operational Excellence
Leadership Principle Growth

Growth Strategy Extend

Innovation Focus Performance

Every company ought to critically assess wheth&citrrent Innovation DNA will help achieve its wsi If a company
feels the need to change its Innovation DNA it tbeght to examine which of the remaining sixty ¢éhtenovation DNA
best suited for achieving its vision. Once thgéainnovation DNA is clearly identified a compacgn take the steps to
transform itself from its current state to the dedistate.

A company can have teams that each work with @m@ifft Innovation DNA although that company miglit &ave an
overarching Innovation DNA.

Mission, Vision, Values and Innovation DNA

It is critical for every company to reexamine theiission and vision statements periodically to emdhat they are
relevant with respect to progresses in technologiyraarkets. Once their mission and vision statésnare reviewed and
revised, it is very important for companies to cs®ahe right Innovation DNA that can help them aghitheir vision.
That company should align its core values to th@seh Innovation DNA.

The goals of a company should be derived fromeétsirdd vision. Each of the goals ought to be deos®ad into sets of
SMART (Specific, Measurable, Achievable, Relevamd &ime definedObjectives These SMARTObjectivesshould be
the basis for defining the innovation policies, gnammes, portfolios and projects of the companylART Objectivesof
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a company should be aligned with its Innovation DNFRor example if a company’s Innovation DNA sudgesbusiness
model innovation then abjectiveshould be driven by business model innovations.

The SMART Objectives of different parts of a companay require different facets of Innovation. F@ample, an
Objectiveto create next generation products will demandseugtive innovation, while a secor@bjectiveto expand a
company’s current product line will require an adjat innovation, whereas a thi@bjectivesuch as Offline to Online
sales will require a business model innovationrs®ng a disruptive innovation is the riskiest. islimportant to assess
whether the elements required to create a dismiptmovation are available and aligned. The Kind®ook on
Discovering Disruptions [2] describes a methodoltwt can be used to ensure that a disruptive sy project is ready
to take off. The Kindle eBook titled Adjacent Inradion Methods [3] describes how to go about idgimg adjacent
innovation opportunities. A means for constructandusiness model innovation can be found in theokBBusiness
Model Buffet [4].

Innovation Efficiencies

Innovation Efficiency can be defined as how weltkampany is able to define, design, develop, maaket service its
innovations. It is measured in terms of the resesiexpended on each of the innovation projectsorpany with high
Innovation Efficiency will be able to create its)ovations with minimal resources.

What is not measured cannot be managed. Henceacvespshould get their innovation offices to tréok performances
of their innovation projects. It is easy when anpany practices Stage-Gate method to develop nisvations. The

resources deployed at each stage gate pair antithBer of revisions or iterations at a stage gateqan be measured to
better manage Innovation Efficiencies. More infatimn on Information Efficiencies can be found 5. [

Summary
Companies can get better results from their investnnto innovation related programmes if they chnose the right

Innovation DNA required to realize their Vision,rggate SMARTODbjectivesfrom their vision and monitor and improve
their innovation efficiencies.
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Over the last few years the transformative effécarhnology has touched every sector especialhkBg and Financial
Services, however though large institutions migaveh benefited from this, smaller banks especidilys¢ in the co-
operative sector and those engaged in achievinglthastic motto of financial inclusion, have bdeft far behind.

Powerful trends have been restructuring the bankimdpustry since the 90's, Banking Automation ha®nsdhe
implementation of Core Banking Systems (CBS), Autted Teller machines (ATM), followed by Phone Baugki Net
Banking in early 2000 and then revolutionised bybil Banking in the last decade. While it has beany for Private
Banks and Public Sector Banks to implement thedeast been several years of trials and tribulatfonsCo-operative
banks trying to keep up with the evolution of teslogy. Just when we thought that Innovation haslgtateau, Banks are
faced with newer technologies like Analytics, Acial Intelligence, Big Data, Blockchain, BusindBeocess Management,
Customer Relationship Management, Robotic Procegerfation and several competing technologies inRhgments
Space like the NPCI, PayTM etc.

Technology has not only improved the efficiencyopkrations but in certain cases has changed thkirRatandscape by
redefining the business model. Take the examptedzy’'s payment systems like PayTM that has dravallyireduced the
cost of transactions involving small amounts emaplocal grocers and tuck shop owners to accephpats without the
need for exchanging cash. Technologies like thesmatically reduce the cost of doing business &idldg adopted by co-
operative banks to keep their Operating costs Iitlvowmt even a slight deterioration in customer v

Competing in an environment dominated by large guigays difficult unless you provide a value propiosi that can be
unsurpassed in the short term. With the right agginaco-operative Banks can harness the very teotiesl that are used
by the big players to provide value and win custen@nd influence sales. To begin with Co-operdbiaeks have to take
three key decisions

1. What is the role they want to play in the society?
2. Which business’ they want to transform.
3. How to digitise these business’

It's very important that the key stakeholders of tGo-operative Banks are involved when elicitingvegers to these
guestions. Having the answers to these questidagtse direction for Digital Transformation. In ocase the focus is on
customer engagement platforms to increase sales.

Bank customers can be very demanding and servipeests can pour in at the Branches and stretchhiflies of your
staff. Delays in servicing these requests can chusiger strain in your relationships with the Garser. Its important that,
no matter how big or small the customer is, yoaffstill need to

e Tackle customer complaints quickly
e Speed up transaction Processing

This is possible by implementing a Customer Cemriacess to help your staff improve their CustoEmgagement skills.

Begin with a lofty ideal of End to End digitisatiothis will ensure that you will not have to changrir platforms mid-
way through the transformation journey. All sub aadellite systems should feed into this platfofimis ensures that you
have established standard semantics for informagiariange. To achieve this you could evaluate qriat$ with BPM
(Business Process Management) and Messaging Céipabiike Appiyo BPM, IBM WebSphere, Pega and TBC

Then proceed to create highly decoupled systemstfar customer functions like Customer Originati®m boarding, etc
in the Bank. These systems should communicateet@ltform using RESTful API's. You could take t#wtomation one
notch higher by creating a reusable rule repositioay can be used for automatic credit UnderwrjtRigk Assessment and
other function that include a lot of processing dmat which can be prone to human errors. The intedew depicts the
BPM workflow and rules for a Field Investigation.
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Next automate routine activities like EOD jobs, Ghe Book Issuing etc using Robotic Process Autamnatiis will free
up Human resources for the other projects in yoigitél transformation journey. The tools mentiorezbve have some
RPA capabilities However you might want to evaluatiditional tools like Ul Path and Blue Prism famef grained
functionality and control.

Then look at Analytics and Big Data to deliver gigis into your customer’s exposure and relationghip the bank. This
will give you sufficient information to Cross Sedfoducts and achieve Customer delight. D3 Chartsahdch palette of
visualisations that you might want to evaluatetfis purpose.

You can then evaluate Artificial Intelligence, Batsd Complex Machine Learning algorithms that paevine first level of
customer support or predict the behaviour of acgust as you traverse through your Digital Transfition journey.

While relentlessly pursuing automation in your thyiransformation journey do remember to introdsafeguards in your
automation tools that trigger when certain critetia met. For example create alerts and notifinatishen you see a large
number of loans being approved by a single pensa@nspan of a few days.

Technology is an enabler not an inhibiter so issantial that the fear of technology is removednifthe minds of the bank
staff. Train your staff to be comfortable with thew Technology. Enlist the support of local edwrai institutions to help
you in your Digital Transformation journey. Techogy does not just raise the bar, it is a game akrang
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Digital transformation: online guide to digital business transformation

Digital transformation is the profound transformatiof business and organizational activities, pgses, competencies and
models to fully leverage the changes and opporasdf a mix of digital technologies and their decating impact across
society in a strategic and prioritized wayith present and future shifts in mind.

While digital transformation is predominantly usadh business context, it also impacts other omgdiuns such as
governments, public sector agencies and organimtidiich are involved in tackling societal challeaguch as pollution
and aging populations by leveraging one or morth@$e existing and emerging technologies.

In some countries, such as Japan, digital trangfthom even aims to impact all aspects of life whté country’s Society
5.0 initiative, which goes far beyond the limitelustry 4.0 vision in other countries.

This online guide explores the essence of digitaldformation

. Digital business transformation — a holistic apgtoa

. Digital transformation and the usual suspects —dvewwf hype

. Digital transformation happens everywhere

. Digital transformation myths and realities

. The evolution of digital transformation: toward®X economy

. Pro-sponsiveness and pro-daptation: focus on fatndeoutcomes
. Digital transformation, digitization and essengments

. Digital transformation: getting strategic

. Digital transformation and the customer experience

. Digital transformation and marketing

. Digital transformation and hyper-connected optirticaa

. Digital transformation and the key role of data afdrmation

. Digital transformation across various industries

. Digital transformation beyond technology: the hundéferentiator
. Digital transformation and linear management thigki

. Digital transformation — the inevitable definitioiscussions

Access the guide attps://www.i-scoop.eu/digital-transformation/
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The day by day developments pertaining to mactgaening (which also includes deep learning) foiifiral Intelligence
(Al is keenly watched by Professionals, bureastap management of Fortune 500 companies andr@oeats all over
the world since it is strategically important notrhiss this new technology and to catch up earlgssto reap the benefits
of this determining technology of the future. Thidicle addresses the various milestones in théuten of Machine
Learning and Al, Major Types of Machine Learningy@ithms, widely used programming languages, sonmeent
applications, and future directions.

PREAMBLE

Human civilizations have been witnessing many fa#eking inventions since the Industrial Revolutiohthe 18'
Century. Artificial Intelligence (Al) through Maché Learning is expected to be the next major nufestn Science and
Technology. According to a Forbes report, worldders in Information Technology including, GoogMicrosoft,
Spotify, IBM, Apple, Uber, Skype, Salesforce, Testhell, Netflix, Facebook, Amazon, Intel, and eBag planning to
invest US$ 203 billion just for Al research [1].

During the past five decades, the lives of ordifamnan beings have been undergoing continual inggnewnts and quality
of life has improved manifold. The IBM PC spearhedthe Information Technology bubble in the eafyds. It enabled
computer communications, chiseled by the DARPA gubjn the US, by many persons and organizatiorsdHeld

mobile phones and later smart phones really tooknelogy to each individual whether it is a streehdor or a multi-

billionaire, thus giving a practical demonstratiminnclusiveness at one go, which National leaderdd not achieve fully
for centuries, but mobile technology achieved itishort timeframe. Today, the total number of d@phones in use is
far greater than the human population in the world.

HISTORY

A century ago cognitive function comprising of tie&ir steps namely perception, reasoning, learnimymoblem solving
was the prerogative of human minds. Artificial Iigence (Al) is a discipline created to mimic cdtiye functions of the
human mind in machines. Some of the technologiesved to enable Al to solve business problems apbofics,
autonomous vehicle, and machine learning.

Machine learning is the technique by which one pagdict the future with the past data. Amazing! rEhare many
contributors to the emergence of Machine Learnm@ @ractical technique with a large number of iapfibns. Machine
Learning algorithms were proposed decades agofictati Neural Networks (ANN) was also proposed dées before.

Then if we ponder over the question as to why Maetéarning was not in the limelight much earlied avhy suddenly
everyone from students to Prime Ministers of cdaestiare concerned about it? It is because the segesomputing

power was not available ever before at affordabktsc For instance, when India entered supercongp®Research in the
late 1980s the target was to build a supercompuitgr peak computing speed of 1 Giga floating paperations per
second (GFLOPS) at a cost of crores of Indian Ru¢R). Today the Graphical Processing Units ablated as GPU
with a speed of 16312.32 GFLOPs for single prenisiod 509.76 GFLOPS for double precision floatingnpnumbers [2]

are available off-the-shelf in thousands of INR faot, the availability of such enormous computpayver at affordable
costs is one of the drivers for accelerated grathrtificial Intelligence through machine learning

The next important reason for the current inteiredachine Learning (ML) is the explosion of thedmet and later social
media. Social media produces exabytes of data eleyy What is an exabyte? It is 10718 bytes. Trgxpress this in
decimal number format and see the number of zeftes 4. (It is 1 followed by 18 zeros.). Since timeeption of

computers and till the year 2005, 130 Exabyte dadeere created by human beings; by the year 20Was 1200

Exabyte, by the year 2015 it was 7900 Exabyte anithd end of the year 2020, it will be 40900 Exalgt data that would
have been created. Don't underestimate this phenalnggowth of data creation. An intelligent Datae®tist can derive
innumerable hypotheses with this data and eariomdlof dollar profit. This can determine the fwtwf peoples and
Nations. Essentially the growth of speed of commutnd generation of the phenomenally high voluidata are the
prime movers of Machine Learning.
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It is interesting to view the timeline in the eviddun of Al and Machine Learning [3].

e 1805: French Mathematician Adrien-Marie Legendrédlishes the least square method for regression. The
method is still used popularly in supervised ML &uftware Reliability Engineering.

e 1958: French Mathematician Frank Rosenblatt d@elihe Perceptron algorithm, an early type of iarif
neural network (ANN).

* 1959: American computer scientist Arthur Samué@hgsdhe term “machine learning”.

» 1965: Birth of Deep Learning - Ukrainian mathemiatic Alexey Grigorevich Ivakhnenko develops the tfirs
learning algorithms for supervised multilayer actdl neural networks (ANNS).

» 1989 French computer scientist Yann LeCun, now directoAl research for Facebook, and others publish a
paper describing how a type of artificial neuratwezk called a convolutional neural network (CNIS)well
suited for shape-recognition tasks.

e 1991 The European Organization for Nuclear Research (QEfpens up the World Wide Web to the public.

e 1997: Recurrent Neural Networks were used to nmtakeovements in the conversion of speech to text.

e 2002 Amazon launches its cloud-based storage and congpptiwer to users.

e 2004: Facebook launched

e 2004: Computer scientist Jeff Dean (current headGobgle Brain) and Google software engineer Sanjay
Ghemawat develop MapReduce to deal with immenseiate®f data by parallelizing processes acros ldega
sets using a substantial number of computers.

e 2005: YouTube launched

* 2006: Inspired by Google’s MapReduce, computerngisiis Doug Cutting and Mike Cafarella develop the
Hadoop software to store and process very largge sts.

e« 2006: Geoffrey Hinton proposes a methodology toebwrate backpropagation algorithm in Deep Neural
Networks

e 2007: Apple launches the smart phone

e 2017: Google announced an upgraded version ofetlgot processing unit (TPU) with 180 million teoaf of
computing power.

The above [3] gives not only the evolution of MLtlmomputers in general. ML already finds its apgtiiens in smart
mobile phones and it is not far off when ML becorh&gly pervasive even among non-programmer prafaats.

ML TYPES

The major categories of ML are listed below:
¢ Supervised Learning

¢ Unsupervised Learning
¢ Reinforcement Learning

We briefly discuss the salient points about themv.no
Supervised Learning (SL)

The goal in SL is to learn a mapping from inputgoXoutputs y, given a labeled set of input-outpaitgas expressed
below [4]:

D={(Xi,yi)}; i=1 to N.

= Here D is called the training set and
= N is the number of training examples.

Each training input Xi is a D - dimensional vectdmumbers, representing, say, the height and igeperson. These are
called features, attributes or covariates. In ganéowever, Xi could be a complex structured objsach as an image, a
sentence, an email message, a time series, a rfalsbape, a graph, etc.

The form of the output or response variable yi ddwg a categorical or nominal variable from somédiset, y&{1,..., C}
(such as male or female), or a real-valued scalach(as the height of a person). When vyi is relhledh the problem is
known as regression. When vyi is categorical, theblem is known as Classification or pattern rectigni Another
variant, known as ordinal regression, occurs wharel space yi has some natural ordering, suchaateg A—F.
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Some common regression problems are given below:
. Weather prediction
. Estimating the selling price of a house

Linear regression, Polynomial regression and diaasibn and regression trees (CART) are widelyduSe algorithms.

Some examples of Classification follow:
. Facial Recognition System

. Handwriting Recognition System

The popular classification algorithms are giverobel

. Logistic Regression

. K Nearest Neighbour

. Naive Bayes

. Support Vector Machines

. Random Forest

. Artificial Neural Networks

. Convolutional Neural Network

Unsupervised Learning

Unsupervised learning algorithms analyze the featwithout being given an explicit response vadalbhe Unsupervised
ML algorithms identify groups of data that exhibimilar behavior. For instance, there are a calecof children. The
features known are their age, their height and tleight at birth. If we plot the three featuresaiscatter plot we will get
distinct patterns. We may find three clusters. Wagy identify the clusters as obese children, averdgidren, and thin
children. We do this labeling after we plot thetéeas whereas in classification the labels are gisxthined. This is an
example of Unsupervised Learning. Some examplessiipervised learning are given below:

e E-commerce User Groups
» Biological cells or specimen clustering
e URLs clustering

The popular clustering algorithms include the fadiing [5]:

. K means clustering
. Hierarchical clustering
. K Medoids clustering

Reinforcement learning

These algorithms are used when there is insuffidata. So the learning in Reinforcement algoriterhy trial and error.
The goal is to maximize rewards it receives foraitsions. The only way to learn about the enviromimod the business
problem is to interact with it. For instance, invadcing loans to customers in a financial institmtcalls for Reinforcement
Learning. This is the area of the future. Googlefeind uses Reinforcement Learning to play games.

PROGRAMMING LANGUAGES FOR MACHINE LEARNING

Python and R languages are preferred for ML apfpdina. It may be noted that both these language®pen source i.e.
they are available free for download from the Wadlide Web (www). Brief notes on these two languaghgh contain
rich libraries to carry out complex tasks are gibefow.

Python

Python is a powerful, flexible, object oriented antkrpreted language that is easy to learn, easgé, and has powerful
libraries for carrying out complex machine languéagks in concise codes. Estimating parametersegghis of machine
learning model is critical, challenging and intéireg task. The following 2 lines of Python code daused to train an
Artificial Neural Network (ANN) to find the weightsf already specified ANN. The total number of wegyof the ANN
could be as large as needed and the code is indepeof the same.
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classifier.compile(optimizer="adam’, loss='binampssentropy', metrics=['accuracy'])
classifier.fit(X_train, y_train, batch_size=10, @poch=100)

The reader need not try to understand the codewBat is intended to be conveyed is that becausigeodpen source
libraries available in Python compact code can hittem.

Its simple syntax is very accessible to programnmagices and will look familiar to anyone with exjgmce in C/C++ or

Java. For over a decade, Python has been usetntific computing and highly quantitative domaswch as finance, oll
and gas, physics, and signal processing. It has ised to improve Space Shuttle mission desigrgsimages from the
Hubble Space Telescope, and was instrumental imestating the physics experiments which led todiseovery of the

Higgs Boson (the so-called "God particle").

The R language

R is one of the statistical packages such as SB&S, and NCSS. Like Python, it is compatible witindéws, Macintosh,
UNIX, and Linux platforms and offers extensible eapsource libraries and computing environment. Rhenvironment
provides similar functions as Python offers. libalssults in compact code due to its large numbBbmaries. There are no
license requirements both for R and Python. Atdhme time, they provide a large number of librafigsdata analytics
and machine learning. Therefore the Machine Legrairthitects can convert their algorithms to maehinde with ease
and with no surprises by using any of the two laugps.

APPLICATIONS

There are many applications of Machine Learning Antficial Intelligence. For instance, a machireaining powered
computer could defeat the world chess champioranother instance, Machine Learning negated thendiig of the
world's leading doctors of malignant cancer in #igpd Driverless cars are going to be seen onrtlael soon. The
Business to Customer (B to C) segment is witnesfisg growth with Amazon and NetFlix generating éugcome

through their eCommerce worldwide. As a corollanythis, independent Recommendation systems sectxpected to
catch up. Recommending what books or TelevisioreRec consumers may buy based on preferences ef otlstomers
with similar attributes is what Recommender Systhras [6]. The disciplines of Software Reliabilitpdineering and ML
are both branches of Statistical Learning and M& hlaeady been applied to Software Reliability Gtowmodeling [7].

Some applications where Al has already made inraeglgiven below:

= Facial Recognition

=  Speech Recognition

= Speech to text and vice versa
= Recommendation Systems

= Medical Diagnostics
= Selection of most attractive advertisement, givamyvariants of the same with Reinforcement Learnin

There are many other applications where Al wilitereasingly used:

» Healthcare

» Retall business

=  Travel

= Transport and logistics

» Media and Entertainment
» Education

= Agriculture
The list is neither complete nor exhaustive anéhgailligent mind can identify many innovative amglfions of Machine
Learning and Al.
SUMMARY AND CONCLUSION

The gainful usage of machine learning for Artificiatelligence has been facilitated by growing camipg power and
explosion of data. It will gain further momentumthlvincreasing computing power and development @f akyorithms.
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Reinforcement Learning is an area to be watchedtddurther stride and penetration in new secsuch as aerospace and
defense. The concern at the moment is the accigaels achieved by various machine learning algor# and therefore it
will attract more research in this area. Machinarding discipline has grown very large with mangciplines and
aggressive research programs by business leadddsigte. It is going to change our way of thinkiagd make life more
and more productive and efficient thereby improvipglity of life.
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Introduction
“There are two parts to learning craftsmanship:videdge and work.” ~ Robert C. Martin

Free (Libre) and Open Source Software (FLOSS) desvithe users the freedom to execute, study, llistriand make
modifications to the software source code. Itdstised software, and the license permits thesereeioms as mentioned
in the definition of Free Software [1]. The expede of working in a FLOSS project will open up youninds to endless
possibilities. Apart from improving your technicahd non-technical skills, it gives you an opportyitd work with team
members from different parts of the world. There arnumber of “Seasons of Code” programs for FL@&fects that
students can participate for free to enrich tharlknexperience. This is more than an internshipoojeity that one gets
from working in a company. In this article, we wilkplore some of these programs that are held gldhie Summer or
Winter months in a calendar year.

Google Summer of Code

The Google Summer of Code, or GSoC [2], is the rpogiular program in the community that began in5200is held

annually, worldwide, between the months of Apridaday. A number of FLOSS projects participate ia firogram, and
the software artifacts are released under a FL@®%atible license. The “Help” link [3] in their wedite provides useful
resources for both students and mentors aboutrtigrgm. A timeline exists from the announcementhef program to
selection of participating organizations, submissad student application and accepting the stugeoposals. Project
evaluations are done periodically, and the resefitthe pass/fail status are announced at the erttieoprogram. The
student participant is given a stipend on succéssfnpletion of the project. Over 14,000+ studeindsn 109 different

countries have participated in the program overydas.

Dgplug Summer Training

The Linux Users’ Group of Durgapur (Dgplug) [4] lfok the “learn and teach others” principle, and meeline at
#dgplug on irc.freenode.net (Freenode server)T[Bgy organize a summer training program [6], ewegr, starting in the
month of June. Unlike other training programs, téver ends, and the participants continue toaotewith the Dgplug
members even after a three month period. The t@iis conducted through Internet Relay Chat (IRQ) gnd thus
requires a basic Internet connection. Using a GNuk distribution for hands-on exercises is highbqgommended. A
number of topics ranging from communication guidedi, shell commands, editors, documentation, lingnand FLOSS
tools are taught as part of the foundation trainisfger the three month time frame, students aneimzed to work on
FLOSS projects. This program has been running erdince 2008.

Kharagpur Winter of Code

The Kharagpur Open Source Society at the Indiatituites of Technology, Kharagpur organizes the Kbpra Winter of

Code, or KWoC [8], every year in November. It ifivee week long program for students to contributd=t OSS projects.
Mentors can register their projects and interestedents can engage with them. The prime audiereéreshmen and
sophomore students who need one-to-one mentorshipriking with FLOSS projects. A Mentor's Manua] |9 available

on their web site for reference. The actual projentelopment starts in the first week of Decemibbe final reports are
submitted by the first week of January for evaluatiProgram managers oversee the communicatiorebatihe mentors
and the particpating students. This program wagestan 2016.

Rails Girls Summer of Code

The Rails Girls Summer of Code [10] program is tza@irage women to participate in Free (Libre) ami®Source
Software projects. It is a not-for-profit organipat that relies upon donations from sponsors amdctmmunity. The
participants work in two-person teams along with uidance of a mentor. The program is suitabletfose who are
interested in taking up programming as a full-timmfession, and also to improve their knowledge ahills. The

participants get a stipend for the three-monthgmtoyvork. This program runs between the monthsubf dnd September,
annually and worldwide. You can engage with thegpam as a student, sponsor, coach, mentor, ornggsperThe program
has been running since 2013.

Outreachy

Outreachy [11] program is a three-month, paid imghip program, which was formerly known as the Faad Open
Source Software Outreach Program for Women. Thegrpro is not just limited to students and developkut also for
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people interested in changing careers or who dteniag from a break or a long leave of absencstigend of $5,500
USD is given to the participant and remote workliswed. Interns are also provided $500 USD foeratting conferences
or events. A detailed Call for Outreachy Commuiiyticipation guideline document is available oairtlweb site [12].

The program runs between May and August, every gadrworldwide. It first began in 2006, and is tpaaganized by

the Software Freedom Conservancy [13] and fundeth&yGNOME Foundation [14], Google, participatimganizations

and other software companies.

Conclusion

“Never stop learning because life never stops teach

Learning is a continous process, and in our fi¢lésiimportant to keep reading and studying to iower ourselves
periodically. The different Season of Code progragnge participants an opportunity to gain knowledged work
experience that can greatly broaden their horiztins. also important that students continue toagegwith the FLOSS
project after the end of the program, for not thsttime that they have spent, but also a way htirwge to give back to the
community. In the long run, the experience gairsedaluable to help the participants grow professiignand it also helps
the sustenance of FLOSS projects.
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Introduction

Apache Spark offers a rich programming platform iy data processing. The platform is highly scialamd resilient
against failures. The programming interface is labé as an extension of high level languages 4aSeathon and Java.
The programming is modeled after traditional idioohshose languages plus on Structured Query Laggy(@QL).

One of the important class of applications for tpiatform is what is known in Data warehousing Isity as Extract,
Transform and Load or ETL. In this article we pras¢éhree unconventional techniques that enhancetrtiditional
methods of ETL, under certain circumstances. Thedeniques individually improve the efficiency of E but since they
are complementary they offer even more benefitswapplied together.

Traditional techniques and their limitations

Traditional ETL methods require the programmer pecify as a code snippet what should happen on dath row.

Occasionally one would want to drop the row becatis#gpes not meet certain criteria. Otherwise ii®ne-to-one
mapping of input row to an output row. This worksrlfy well in most situations. But problems ariseem one or more of
the following situations are encountered:

e The input files are not partitioned in the rightesior partitioned in a non-uniform fashion. Wheis thappens the
output is also organized in the same pattern ad iepving the output also in a suboptimal way. 8iga systems
work well when the files are organized as a snwalnedium number of fairly large files (256 MB ipigal). A
“large number of small files” kills the system parhance.

e It is true that Spark allows to coalesce any data desired number of partitions. This operatiomelgtively
cheap, but it does not allow the programmer to shadbe size of the partition but rather the nundfethem.
Unless the input size is fairly predictable, itdifficult to achieve correct partition size acrgeb runs. Typical
workloads generate data that varies with the tirhghe day and/or day of the week and, in generat, n
predictable.

» The other method to “repartition” using “partitiopey” is even less performant and less predictablerms of
resource needs.

e Sometimes, one needs to produce ETL outputs in mhame one format. For example, in a data lake ooeldv
like to keep data sets in both Apache Avro and Apdearquet format. Apache Avro is a row-orientedagie and
optimized for bulk processing of data in the date. On the other hand Apache Parquet is a colufionanat
optimized for ad-hoc querying using SQL using pigduike Impala or Presto. In traditional ETL medkp if
more than on format needs to be produced, therhasdo scan the entire data sets as many timée asimber
of output formats. If there is not enough memoryhtdd the entire data set, they the data is seedlinto
temporary persistent store and deserialized whedet

» Spark has excellent support for writing differeifg formats such as Apache Avro and Apache Pardgtthe
code is optimized for generality rather than perfance. So there are several layers of data tnanafmn
between the in-memory representations and on-dipkesentation. This in turn consumes more memody an
CPU.

e Spark, like many other big data platforms, requittes user to specify ahead of time the number drel of
executors. Getting these two numbers is not stifaighard. One has to essentially guess somethiagwiould
work. If the guess is too small, the job may failetxecute stating “OutOfMemoryException”. If theegs is too
large, the resources will go unused. In today'sidloomputing environments, unused compute resoudticestly
translate to money left on the table.

e The above problem is even more challenging if the sf data changes from one job execution to aroth

Our techniques
As mentioned earlier, our techniques consist ddhideas. They are:

e Use custom low-level serialization routines
e Produce output as side effect rather than as abtgderation
» Use block-level file merge for file size optimizati

We describe these ideas in detail in the followsagtions. These ideas are fairly independent df etteer and hence can
be employed either individually or collectively a@apling on your taste, your team’s expertise andraaif your workload.
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Low-level serialization

Spark offers excellent support for serializing datto several popular formats. However, it involvesme form of
“generalization” before serialization. By generatinn, we mean conversion of data objects intanglsigeneric form so
that the serialization libraries can handle thefm &lternative to this approach is to use reflectichich is worse in terms
of performance). Since the primary language of BpgarScala and the underlying runtime environmentVM, this

generalization step typically mean converting istane combination of maps and lists and conversfqrimitive types

into their corresponding wrapper classes. Bothettog®rations increase memory footprint and prongdsine. It also puts
pressure on JVM’s garbage collector.

All these problems can be solved by writing oneis\a@ustom serialization code which converts Schjadais directly into

serialized byte streams. (All modern file formatfeopretty good support for low-level operationstheir libraries). Such
code is extremely efficient. But here we are trgdimogrammer time execution time, which is a cordreial decision.

Often, critics point out that the cost of mainteceof this custom code is prohibitive. In our casdid not prove to be so.
The output schema for the ETL jobs has been ropatible and we didn’t need to spend a lot of &ffomaintaining this

code. But that is a valid concern for many orgaitzra

One option to overcome this criticism is to useecgenerators which generate the custom code basttk schema. But
then, the skills required to write code generai®rsot commonplace.

Output as side-effect

This is perhaps the most important idea of theethirfere, first, instead of handling each input edva time, we look at one
partition at a time. Typically a single input pddn corresponds to either a single input file drtige file is block
structured) a block. We then use the low-level d0Otines mentioned above (or generic routines pemlioly serialization
libraries) to save the records in the partitiorie s output file. If multiple output formats arejeared, all those formats can
be written at once. By this we ensure that the saoerd need not ever be seen more than once.

So when a single input partition has been processedend up writing one file per output format amthing is left in
memory. That is why we call this technique “prodhgcoutput as side effect”. Thus we can processalaege amount of
data without using a large amount of memory — agtrooe partition is kept in memory at a time. Aylramount of input
data means more time to process it — there is sty @utOfMemoryException.

There could be two objections to this method:

* We end up having one file per input partition petpout format. There are a lot of them and Big Disdites a
“large number of small files”. So this is an ansitfern. The answer to this objection is the negtidescribed
below.

» Side effects are harmful in functional and/or dlstted programming because, when a portion of vaedds to be
rerun because of runtime errors, side effects ceabe atomic. So if a portion of task is rerurerthbyou end up
having more than one output file per input pantitmer output format. The output thus may not everdarect. A
simple way to overcome this problem is to ensuag the file produced for each input partition andpot format
is deterministically and uniquely chosen so thatadfk is repeated for the same input partition,dbgput files are
also the same. When writing such output files, westhnensure that we overwrite any existing file wike same
name. This ensures that exactly one file is prodye input partition per output format.

File merge

Spark’s default way to combine large number of $ifilak into small number of large files is to lo#lte data into a data
frame or data set and repartition (or coalesce) ithe desired number of partitions and save it b&tkviously this is

resource intensive as each row is deserializetbtiullest detail and reserialized. As mentionediera there is no simple
way to decide the number of partitions even thowghknow approximate size of output partition.

Fortunately for us all popular file formats — Apachvro, Apache Parquet and Apache ORC are orgarazeblocks
internally. CSV can be split into block cheaply.mressed CSV could be troublesome. Fortunately$oETLs do not
produce CSVs as often as other file formats. Exbrravise, CSV (compressed or otherwise) entire filen be treated as
blocks, provided there are no header rows. ComedeGSYV files with header rows is hard-luck.

Typical block sizes are in the order of a few mageb to tens of megabytes. For example, for Parypétal block size is
2 to 3 MB and for Avro it is 64 MB. Also in all tee file formats, one can deconstruct files intackséoand reconstruct files
again from the blocks without ever looking into thiecks themselves. The algorithm to pack sucts fitethe standard
distributed bin-packing algorithms which are weflekvn. This method is three to four orders of magtet faster than
naive Spark technique. Since the bin-packing algorican take the size of the “bin” instead of thenber of bins, we end
up having relatively uniform sized output files.| Athese file formats compress the contents indidetiocks and never
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across the blocks. So the files size extremelyiptaile given the sizes of blocks inside them. A®aus we don't have to
un-compress or recompress the blocks.

All these files are generated in a temporary lacainstead of their final location in order to peav potential consumers of
these “work in progress” files. When the final versis ready they are moved into the final outpattion.

Performance improvements

With successive implementation of the above tealsg we could achieve up to six-fold improvemenpénformance
when saving data into two format. Of the three méghes, low-level serialization provided up to 2grfermance
improvement and saving output as side effect impdgperformance by about 3x and hence 6x improvemeaniall. We
have been using these methods over 3 years in @rodwvith no significant problems.

Pitfalls

No set of techniques will work in all situationsettd are some potential problems of these techniginggossible ways to
work around them:

» Fragmentation. If the input partitions are too droalif the output is partitioned on keys whosediaality is big,
we end up having output files each with a singlalsbiiock. Because we do not merge more than omekbhto a
larger block, we may end up with output files witHarge number of small blocks. Even though thgasibn is
not as bad as large “number of small files”, thieafis not zero. The of fragmentation is variedoas file
formats:

o Almost all file formats do poor compression wheodid size is small and hence will need more storage
and more processing

o Performance improvement seen when using colummaage is diminished when the blocks are too
small. Pruning is a technique used by query systerskip blocks altogether when it can be provext th
the blocks are not going to contribute to the quBryning is less effective during query executfche
blocks are small or numerous.

» One way to avoid fragmentation is to detect whemgrimentation happens and then use the standard Ispalrk
and-repartition method to remove it. If we do thag may discover that certain jobs are not suitdbtethe
improvements described in this article and simplgrradon them.

* Not easy to implement. These ideas are neat artlipecexcellent results, but most Spark teams mahawe the
required sill set to write low-level serializatiaode or block level file merge operations. Everihié teams
produce such code, maintaining them may be expeng€if’course this drawback can be alleviated byighihg
open source code for file merge and code generfdocaistom serialization. If we do that, the usafrthese need
not spend a lot of time developing or maintainingVe never found time to open source our work.

Note: We presented the technique in Strata Datde@amce in New York in Sep 2017:
https://conferences.oreilly.com/strata/strata-ng72public/schedule/detail/60729
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US FDA has helped develop a free-to-play horroesidame in a bid to curb smoking among youth a@tb 7. Part of
FDA's "The Real Cost" youth tobacco prevention caigp, only one out of four players can escape ttregg 'One Leaves'
is inspired by statistics depicting three out afrfbigh school smokers continue on to adulthood.

Swedish luxury automaker Volvo announced vehictagiag 2021 will come with a "Care Key" that letsers set speed

limits on vehicles when powered on with it. Thisidas the automaker's recent announcement thaitlitimit top-speed

of all vehicles starting 2020 to 180 kmph. Volvalteso announced a camera monitoring system tatddtienk or
distracted driving.

IEEE India Info. Vol. 14 No. 1 Jan - Mar 2019 Page 125
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Introduction:

We all are aware of the fast-pace that Al is expigivarious domains. All of those can never benegrated in a single
article yet; the most trending advancement is dised in this article in a bipolar view point. Ardéoilowers of Atrtificial
Intelligence & Machine Learning will be well awacd the raising upswing in the technology in thelye&018 — Al
generated audio and video. It enthrals many asdinge time, intimidates most. Let us discuss thisih the viewpoints.

It was bone-chilling shock catered by the Chineshnology giant Baidu in mid-March 2018. They rekxha white-paper
in Arxiv[1], where they claimed that they can claie voice of any Homo-Sapien with a training audfidess than five
seconds, with implications for both trust and sigurAccording to the article published, the Al atghm developed
named “Deep Voice” was capable of cloning the vadeany individual to believable extent such thaany human
subjects as a part of study experiment conducteidglthe beta test considered it truthful.

Deep Voice - Evolution:

Almost a year ago, the system required about makfaur of audio input to generate, a fake audip. 8ut, now after much
effort of the developers, the technology is novweabl create much better results with training ingfytist 3.7 seconds that
accounts for shorter than a whole sentence, edlygaist one sample to learn from.

Baidu did not stop this interesting evil insideitHabs; they uploaded an array of code and systemos into Github[2],
demonstrating the capabilities of Deep Voice (theple demos, range from hilarious to creepy). Theskide voice
cloning and various manipulations, such as chantfiag/oice from male to female or even British tméican.

Soon, it stimulated many artistic Machine Learnémghusiasts to fork on their versions. Deep Spé&}ctifat asks to you
to speak less and makes you speechless. It waskaofvMozilla, of about 1400 commits and 63 contititrs in GitHub,
based on Baidu’s work.

One of the most notable work, is of Lyrebird.aiVlantreal-based start-up that kick-started in 204ith a team of four

individuals (including an Indian guy), in a smathtal room in the other side of a coffee shop milke you stunned with
their artefact. The growing start-up asks the tsemder a three step process: First, the useqigined to provide a voice
clip for just a minute; then, processes it in teatrminute; finally, the user can type all thatwents the Al to speak. Their
awesomeness upraised them to feature in Bloomiégrg [

Negative Outlook:
While Baidu writes that ‘Voice cloning is expectexlhave significant applications in the directiohpersonalisation in
human-machine interfaces', but there arises natoraderns about identity theft and privacy.

Tom Harwood, CPO and co-founder at voice secumyt®ns provider Aeriandi, said: "This technology poised to
transform personalisation in human-machine integadut it raises serious concerns about voice dtidensecurity
systems. Soon, criminals will need just a few sdsooff someone's voice to cheat a voice recogn#t@murity system -
voice biometric authentication will be rendered lese. Organisations need to be thinking now abawt they can
implement new technologies to ensure they stay daleéathe curve. Voice fraud detection technologyhe primary
candidate, as it looks at far more than the userte print; it considers hundreds, if not thousaraf other parameters. For
example, is the phone number being used legitimet&® it been used fraudulently before? Increasjnghone fraud
attacks come from overseas. Voice fraud technot@gybeen proven to protect against this as welbatestic threats."

Positive Usages:

But where can we implement Deep Voice, where itiltesn no harm to either the society or an indivtP It can be used
to create the best experience of late actors, 38 dave want them to play any role in future mavi@s, we know, their
visual imagery can be generate with motion captime Al concocted voice of the dead actor can pl@the most realistic
experience to the audience, if and only if, we ptdeat it hits badly at the daily bread of mimienyd voice actors.

DeepFakes — Real fake face of Al:

The development of Deep Voice to require only malinraining speech could further raise distrustniternet media -
mimicking the ‘deepfakes' fake celebrity porn viddgbat began popping up earlier this year. Moregosarlier in April
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2018, Barack Obama called President Trump a “tal complete dipshit?”. Okay, that was an Al geteeraideo, that
exacted the former President of the United Stdtesas enacted by Jordan Peele, with BuzzFeedvaaraing to us all
about how deep fakes could be used to distorttyealnd it has been a constant topic around palitod societal stability,
how we can all protect ourselves against being diuped the potential consequences if we can't.[5]

Fake videos can now be created using a machineiteatechnique called a “generative adversarialvogt”, or a GAN.
A graduate student, lan Goodfellow, invented GAN2014 as a way to algorithmically generate nevesypf data out of
existing data sets. For instance, a GAN can lodkaisands of photos of Barack Obama, and thernupeod new photo
that approximates those photos without being aetec@y of any one of them, as if it has come ughwain entirely new
portrait of the former president not yet taken.

The use of this machine learning technique was Ignbistited to the Al research community until 182817, when a Reddit
user who went by the moniker “Deepfakes” — a porti@au of “deep learning” and “fake” — started pugtdigitally
altered pornographic videos. He was building GAN#:g TensorFlow, Google's free open source mackéaening
software, to superimpose celebrities’ faces orbtigies of women in pornographic movies.

A number of media outlets reported on the pornasggdevhich became known as “deep fakes”. In respdReddit banned
them for violating the site’s content policy agaimsvoluntary pornography. By this stage, howeubg creator of the
videos had released FakeApp, an easy-to-use pfatfior making forged media. The free software effety
democratized the power of GANs. Suddenly, anyorih access to the internet and pictures of a pesstate could
generate their own deep fake.

Negative Concerns:
“The marketplace of ideas already suffers fromhtrdécay as our networked information environmetdracts in toxic
ways with our cognitive biases,” a report readseép fakes will exacerbate this problem significantl

In August, an international team of researcherifisaffd with Germany’s Max Planck Institute for émiatics unveiled a
technique for producing what they called “deep wig@rtraits”, a sort of facial ventriloquism, whesae person can take
control of another person’s face and make it sagoothings at will. A video accompanying the resbapaper depicted a
researcher opening his mouth and a correspondiMnmamage of Barack Obama opening his mouth; dsearcher then
moves his head to the side, and so does synthbm@.

Positive Perspective:

Christian Theobalt, a researcher involved in thelt told that he imagines deep video portraitd v used most
effectively for accurate dubbing in foreign filmegvanced face editing techniques for post-prodndtidiilm, and special
effects. In a press release that accompanied tig;alr paper, the researchers acknowledged potemiguse of their
technology, but emphasized how their approach -aldapof synthesizing faces that look “nearly indigtishable from
ground truth” — could make “a real difference te thisual entertainment industry”.

Hany Farid, professor of computer science at thavéysity of California, Berkeley, believes thathadigh the machine
learning-powered breakthroughs in computer grapduiesmpressive, researchers should be more cogrozghe broader
social and political ramifications of what they'mreating. “The special effects community will lowbese new
technologies,” Farid told[6].

New Problem to face for Cyber Security Specialists:

Farid, who has spent the past 20 years developmggns$ic technology to identify digital forgeries,durrently working on
new detection methods to counteract the spreagep dakes. One of Farid’s recent breakthroughsbkas focusing on
subtle changes of color that occur in the facelasdbis pumped in and out. The signal is so mirtbt the machine
learning software is unable to pick it up — at tdasnow.

Isn’t this new opening, in cyber security a postperspective? It really is, for passionate cykeusty enthusiasts.

Conclusion:

It is not the first time, the world encounters ferg it has been there for eras. Every technolayyits own pros and cons.
Though in this concern, the negativity outweighs plositive aspects, if people are enlightened &ptbper solutions are
attained such that, if another Al could possiblffedentiate a legitimate video and fake one, theat should be called a
true development.
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Abstract

Sentiment analysis, otherwise known as opinion mgiis a much quoted but often misunderstood tementi®ent is a
feeling or emotion, an attitude or opinion conwtyeln this article we are looking are methods amdcedures to
understand the sentiment with special referenceotial media. The challenges and the commonly tseld are also
discussed.

Sentiment Analysis — An introduction

The exponential growth of World Wide Web and soai@dia is generating massive volume of unstructdegd through
social interactions. This has increased the needrialysing the content shared over the medias dimannel opened up
new areas to explore by addressing the core quesiiosocial sciences with the ability to collentigprocess data. Social
media channels like Twitter and FaceBook engagesused influencers and this interactions have becampart of our
daily life routine.

Sentiment analysis, otherwise known as opinion mgngé a much quoted but often misunderstood tets iE the process
of understanding the emotional tone beneath anesspm, for understanding of the the attitudespiops and emotions
expressed. Sentiment analysis is extremely usefstb¢ial media monitoring as it allows us to gairuaderstanding of the
wider public opinion behind the topics. The apilib understand insights from social data is fohetpful and is being
widely adopted by organisations world wide.

Social Sentiment analysis use natural languageepsitg (NLP) techniques to analyse social conversainline and
determine deeper context as they apply to a tpénd or theme. This computational task of autaradyi determining the
feelings behind the expression can be a simpléndigin (positive vs. negative), or can also be enfine-grained by
identifying the emotion like fear, joy or angempeassed. Our net sentiment score and brand passiex show how users
feel about your brand and compares across your etions.

Like all the other fields, advances in machinend@ay and Deep learning in particular, has brouggniicant advances in
the area of Sentiment Analysis also. The natwagliage processing methods including statisticdhods and text
analysis are used to extract the general sentinmaotpositive, negative or neutral sentiments.

Users share posts, photos, videos, comments, limet® etc. through social media. Companies anchiggtions use this
channel to promote products and engage with custrBecial sentiment analysis accept these conligatposts, tweets,
status updates etc. , analyse the sentences aaddrfind the sentiment to a given set of documehe comments and
reviews can be categorised as positive, negativeatral.

Sentiment Analysis Methods

The sentiment analysis system can classified undieiof these three mentioned below:

1) Rule-based systems
2) Machine learning techniques
3) Hybrid systems that combine both rule basednaachine learning approaches.

Rule Based Systems

The rule based system uses a dictionary of wotnsled by sentiment to determine the sentiment sdrgence. To make
it better sentiment scores will be combined witldiddnal rules to mitigate sentences containingatiegs, sarcasm, or
dependent clauses. The rules-based sentiment @nafgsvery simple, hence makes it a good optioésic document-
level sentiment scoring of predictable text docursen

The rules are made using inputs like:

« NLP techniques likstemmingtokenizationpart of speech taggingndparsing
« Dictionary resources like lexicons (i.e. lists afnds and expressions).
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A simple rule-based implementation is as follows:

* The list of defenite polarised words are defined.(regative words likbad, worst ugly, etc and positive words
like good best beautiful etc).

* Inadocument, the number of positive words awedjative words that appear in the text are counted.

e The sentiment is calculated based on the coutttel€ount of positive word appearances is grehtar the
number of negative word appearances, it is treasqubsitive sentiment, or else it is treated asgative
sentiment. Otherwise, return neutral.

This system is very naive as the combination ofde@re not considered in a sequence. But théedigal is that a rules-
based system must contain a rule for every wordbiation in library which needs manual interventioif he advanced
processing will make this system get very complaickly. It is difficult to maintain due to additioof new rules to
support new expressions and vocabulary.

Machine Learning Models

It is practically not possible to create a sentimamalysis rule set to account for every potenti@aning. Hence to
overcome the above said difficulties, machine le@rrtechniques are used to automate the low-lemel &nalytics
functions including Part of Speech tagging. Maehiearning models are trained to identify nounddmsding it a large
volume of text documents containing pre-tagged gtasa The model learns using supervised and ungspd machine
learning techniques. This is a data driven apprasthg labelled corpus of their text and their seants to predict.
Machine learning models create model by traininth\warge amount of data

The classification step usually involves a statédtmodel like Naive Bayes, Regression, SuppoctdfeMachines, or
Neural Networks like Deep Learning methods:

Hybrid Models
A combination of machine learning with traditiomales to make up for the deficiencies of each agaginas Hybrid model.

Rules-based sentiment analysis is an effective t@apuild a basis for PoS tagging and sentimentyaisal But the
disadvantage is that these rule sets quickly iseréa size to become unmanageable. This is whaohime learning can
step in to shoulder the load of complex naturagjleage processing tasks, such as understandingedmealnings.

Most hybrid sentiment analysis systems combine maclearning with software rules across the enind analytics
function stack, from low-level tokenization and smanalysis all the way up to the highest-levélsamtiment analysis.

Sentiment Analysis- procedure

Information Extraction, the basic step in the pesieg of textual information for extracting mainnggonents and
relationship. Each document is tokenised and ateuhtd hese processed words are basic lexical andsdenoted as tags.
A configurable stop word list and syntactic filisrapplied to to refine the selection to most rateMexical unit. A graph
of tag co-occurrences are created.

The steps involved can be describes as shown below:
Data Collection and Pre-processing

Users express their opinions at various social odtwites, blogs, review sites etc. in differesinfiat.. The large temporal
data is generated through social conversationsséltiata are from different sources and hence &dggneous in nature.
This need to be cleaned and should be convertsttuotured format from unstructured format. Ddtansing includes
reformatting, de-duplication, merging and filtering

The text undergoes pre-processing task where ttteigeprepared for processing with the help of Uiisgic tools like
tokenisation, sentence spitting, morphological gsialetc. The text document is broken down int@dsponent parts like
sentences, phrases, tokens and parts of speettof Bpeech tagging is the process of identifyimg $tructural elements
of a text document, such as verbs, nouns, adjectarel adverbs.

Sentiment Detection and Classification

Sentiment analysis, an NLP task, can be modelled @sssification problem by subjectivity classiion and polarity
classification. A sentence may be classified agestiie or objective. Subjective sentences expiafmation as
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opinions, judgement or speculation. Objective serde are factual, hence may be ignored in thisesbnPolarity
classification is the process of classifying a eeoé expression as positive, negative or neutrimiap The scope of
Sentiment analysis can be at different levels -udwmnt level, sentence level or aspect level.

Challenges

The human language is complex. People express dipaiions in multiple ways, which are complex amhds. The
challenge of Sentiment Analysis is the languagértelogies. It is extremely difficult to teach a rhawe to analyse the
grammatical nuances, cultural variations, slang mrsspellings that occur in online mentions. A hiae understanding
the context, while analysing is also needed mangd. The main challenges are :

e Sarcasm, irony and implications Expressions where negative comments using pesitords could be wrongly
interpreted as a very positive expression

* Anaphora resolution- referencing back, resolving what a pronoun arnphase is referring to eg - It is his
product.

* Negation Handling— eg- Fuel consumption is slightly high (doublgaiion)

« Abbrevations and Emojis new social media expressions os short ungramahatiterances like Lol etc.

«  Word ambiguity- the word sentiment changes with context. Egt #tas not a comedy

Sentiment Analysis Tools

Sentiment analysis used the combination of natpratessing tools, text analytics, computationaliaosciences to
understand the feelings as already mentioned. Therea variety of open source text analytic todeduin NLP for
information extraction and classification which daa applied to Sentiment Analysis. Some of theupapopen source
tools are :

« Stanford’s CoreNLP - in a cohesive library which provides a partspkech (POS) tagger, a named entity
recognizer (NER), a parser, a coreference resolgystem, sentiment analysis, and bootstrappedrpd#arning
tools.

e Python’s NLTK — Natural Language Toolkit - is a platform dahle for Python which is capable of doing
textual tokenisation, parsing, classification, st@ng, tagging, semantic reasoning and other corntiput
linguistics.

R packages- The RSentiment package helps in analyzingséiment of a sentence and assign a score to it.
The function calculate_sentiment predicts the ssett of sentences which may be classified intccabegories:
positive, negative, very positive, very negativacasm and neutral.

*  Weka— An open source software, which is a collectibmachine learning algorithms for data mining tasks

Applications

The business applications of sentiment analysivemng broad and extremely powerful. The abilityetdract insights from
social data and giving feedback is currently & phcustomer service.

Sentiment Analysis or opinion mining is becomingessential part of the market research and custeargice. This
gives an insight into opinion of the products awsms and a comparison with competitors too. @it analysis reveals
the overall customer experience and get into rgoaaular level responsed.

This helps in understanding your brand, productasnpany as viewed by your customers and staketsol@emmercial
organisations can also use sentiment analysis &sune the impact of a new product, ad campaigooesumer’s response
to recent company news on social media.

Simple examples of usage can be:

« Movie review: Is this review positive or negative?

e Product review: What do people think about the pesduct?

e Politics: How do people view about an issue? VWhitie opinion about this candidate?
« Prediction: Predict stock markets or election onotes or market trends

Future and Way forward

Sentiment Analysis is hot trending topic in theldi of Natural Language Processing (NLP) and MaxHirarning.
Sentiment analysis has come a long way from tmeplsi keyword matching to interpret its tone.ifditimplementation
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was simple logic-based algorithms to identify woms either positive or negative. The current autethasystems
understand the context and attribute true mearig@rning and getting smarter over time.

It is understood that in the "next-generation'seftiment analysis, along with emotions in thetemi content, voice and
facial expressions are also measurable. This caoh te personalisation based on facial recognitigth ¥he image of
customer.

Despite all the challenges and potential probléhres application of artificial intelligence in semint analysis is helping
in improving communication which provides busiressvith more intelligence to act proactively. Soofighe current
problems faced in Sentiment analysis can be ovezddmy improved accuracy and consistency in textngitechniques.

In conclusion, sentiment analysis matters a lobusiness as it makes your communication smarterngore efficient,
helps to make better decisions and measure thectnepatomer communication. Sentiment analysiseva$ved from a
simple naive technology to a mainstay in custonegvise, with more business adding sentiment déta timeir routine
processes.

Reference:

1) B. Pang and L. Lee, “Opinion Mining and Sentimemnialysis,” Foundations and Trends in InformationrReal,
vol. 2, nos. 1-2, 2008, pp. 1-135.

2) B. Liu, “Sentiment Analysis and Opinion Mining”, Mgan and Claypool, 2012.

3) M.Q.Hu and B.Liu, “Mining and Summarizing Custom&eviews,” Proceedings of the ACM SIGKDD
International Conference on Knowledge Discovery &@®Mining (KDD-2004), Seattle, 22-25 August 2004,
168-177.

4) B. Pang, L. Lee, and S. Vaithyanathan, “Thumbs @ehtiment Classification Us-ing Machine Learning
Techniques,” Proc. Ann. Conf. Empirical MethodsNatural Language Processing, Assoc. for Computstatio
Linguistics, 2002, pp. 79-86.

5) E Cambria, B Schuller, Y Xia, C Havas “New avenimespinion mhing and sentiment analysis”

- IEEE Intelligent Systems, 2013

About the author

Ms. Mini Ulanat is a technology evangelist witbareer spanning about three decades in software &
infrastructural development, implementation and aggment of enterprise IT projects. She is a
recipient of several awards and accolades includimge prestigious international fellowships --
Chevening Fellowship (UK) , Fulbright ScholarskipSA) and CICC Scholarship (Japan). Active
in Professional organizations, she has held lehgepositions in the local and national committees.
She is currently the chair of Women in EngineeiWJE), IEEE Kerala Section. Prior to that she
was the chair- IEEE Kochi Sub section, IEEE Corapuociety, Kerala Section and National
Student Coordinator of Computer Society of India.

Her off the job activities involve driving divergiof leadership in technology by promoting and emaging women in
technology to aspire and reach greater heightaigfiromany voluntary activities. She is also a pamither communities
and initiatives like Women Techmakers, GDG. Shehidanthropically engaged by supporting organmativorking
towards making positive difference in the life e$$ privileged girls as a mentor and teacher. Shespeaker, moderator,
sessions chair for numerous forums and has beeimgen various program committees for national amtgrnational
conferences, workshops and seminars. Ms. Mini Uld@s been actively involved in organizing and oordinating
conferences. She is a resource person at all l&wsfscommunity development programmes at grasstmthe scientist
of national institutions, involved in reshaping aswhtinuing education programmes to train and iretatside traditional
channels using innovative techniques.

Microsoft and Washington University scientists haleveloped the first fully automated DNA data steraystem that
codes digital information into manufactured DNA.eT$10,000 prototype encoded "hello" into DNA inuiidj form and
translated it back into digital information in 2@urs. Microsoft said that natural DNA found in dddnes preserved
information for several thousands of years.

A 'robot watchman' is being tested in a residerd@@hmunity in Beijing since December 2018 to repl&ciman night
patrol. The ‘first-of-its-kind' robot "Meibao" irgeates facial recognition, man-machine communicatimd infrared
thermal imagery to monitor illegal activities arldaprovides useful information like weather updatéhinese media
reported the robot was welcomed by watchmen.
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"And you? When will you begin that long journey ingmurself?" (Rumi)
The Diagnosis

For decades, the buzzword in Indian companies anergment has beeimnovation Unfortunately, nothing much
emerges from these futile efforts to foster develept of indigenous technology. Why?

The Cure

What should Indian companies do to become innogatifthe answer: Double and Triple-loop learning, nKkimg
Obliquely!, and making a Mental Metamorphosis.

Introduction

The rate at which emerging technologies are bropgibout sweeping changes in the business scesamioprecedented.
Digital technologies are a key driver for innovatimday, in the corporate world and for the ovesatiiety. No innovation
today is complete without looking at the digitakgmective. It is not feasible for the formal edimatsector to catch up
with this pace in making the graduating studendsigtry-ready.

In an interaction with media on the steps take®YTE (All India Council for Technical Education;hairman Prof Anil
Sahasrabudhe spoke about transformation in theadncsector and steps taken for periodic revisibthe curriculum to
suit industry needs. According to him, 60% of gaes from technical institutions were not industeady, pushing
AICTE to revise the curriculum at regular intervalaitonomy is provided to educational institutioBsit it will continue
to be a game of catching up.

Industry-academia collaboration becomes vital tdd® this gap between demand and supply. Learnifp€elopment is
a vital function in this fast paced industrial whrloffering a competitive edge to organizationst thie proactive in
identifying skills and imparting them. We call thgkill identification and training of employees &deoskilling’.
Neoskilling is not just the classroom based impariof digital skills such as programming. It alswalves several soft
skills such as critical thinking, negotiation, worlg coherently as a team, with humans and sometimashines,
algorithms and bots, and most importantly innovatio

The corporate world is relatively more nimble amileawhen compared to the academia when it comesatzhing the
pace of disruption due to technologies or ‘digttahsformation’. Although much of the content amdesal channels of
delivery are made available, the rate at which Kélowy reaches the masses is found wanting.

Neoskilling in the skill development continuum

Neoskilling is all encompassing for the trainingodegment and forward looking. It is at the apexttie continuum of
different skill development initiatives, as showm Fig 1. Skilling is the basic imparting of traigirvhere the new
workforce is taught practical skills it will needrftheir day-to-day work and employability. Upskitj is incremental
improvement in what one does — a conventional nmechdol operator learning to operate a numericatintrolled

machine for example. Reskilling is a complete shifbne’s domain of work by picking up new subjeeitter knowledge
along with the tools required for it. In the autdive industry, the replacement of Internal Comharst{IC) engine driven
vehicles with Electric Vehicles (EV) would mean ass shift in the type of skill sets required fohiete design and
manufacturing, making several traditional compegnobsolete. General Motors recently shifted 75%sopower train

engineers to EV development. For organizations tltahot focus on Neoskilling, the demand-supply gagmerging

areas will become a roadblock for innovation.

At a macro level, Neoskilling will be required fatata scientists’ to manage and make sense ofatige lamounts of data
that flows in from multiple products and systenmstHe automotive industry, its manifestation wolkdfor connected and
autonomous driving to guide a vehicle and its penénce using inputs from sensors and radars. lithicege, this would
mean the diagnosis of human conditions from x-eayd scans.

For Neoskilling to be successful, leaders planr@ng implementing it should keep sound incentiveaplim place before
starting the journey. One of the strong motivatiogce in the work place for the young working pagiidn today is not
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just pay or designations but the opportunity tarleand more importantly apply what is learnt inlrkfe, impactful
projects. Neoskilling should not stop with impagtithe training but go ahead to give opportunit@priactice and excel in
what is taught. That is the best incentive forlglélvelopment in emerging areas.

Neoskilling instills higher-order thinking, incluaj the usage of technology and tools and workinth wiarious
combinations of digitally driven workforces of théure — robots, collaborative robots, algorithimsts, virtual colleagues
and bosses. It brings about a mental metamorpbtsitng from belief in life-long learning to worlg as coherent teams.
It makes a cultural transformation to happen inaaigations where the individuals are self-motivategicking up new
skills and putting them to use.

Fig 1. The Neoskilling continuum

.Neoskrlllng

.Fleskji]mg

.Upskiliing
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According to recent media reports, the Governmémndia is planning to issue skill vouchers insteddsubsidies for its
skill development initiatives. These vouchers canebcashed with approved service providers to pclspecific skills
ultimately leading to an employment opportunity thdividual is aspiring for. Neoskilling is drivindemocratization of
education and employment. Diverse channels of camgation from MOOCs, TVs, smart phones, hand heldaks and
large scale class rooms are used to deliver theenbto the masses. No prior experience is requogrick up these skills,
attitude to learn being the only requirement.

Recently, a KPMG study found that in 60% of Indizmmpanies, organizational culture was the top éato digital
transformation. This is not surprising, since insncompanies, both managers and employees donit kow to work in
organic, matrix structureshat emphasize aimnovative problem-solving orientatipmnd not aroperations orientation
The result igisk-aversesheep and donkeys, but no thorough-bred stallions.

Changing such a mindset calls for fundamental m&thg on the part of both employees and manageriémie creativity
is the conversion of money into ideas, innovat®ihie conversion of ideas into money. Unless theseactivities coexist
harmoniously and work together seamlessly, comganik not be able to create value, capture vak deliver value. It
helps to understand how and where our companiefiéing, and how to rectify this.

Double/Triple-loop Learning

The need of the hour is to eschew the reflexiveekjerk, fire-fighting, operations orientation thabst managers and
administrators excel in, where the emphasis is twrtdermsatisficingto find a course of action that meets minimal
requirements to attain a goal. What is neededisi@ deliberative, optimized approach.

Single loop is the most commonly used way of leagrin which the system works according to set riies closed-loop
fashion with ongoing feedback, root-cause analysesssues, solutions, and continuous improvemenbperations.

Double-loop learning questions the rules, assumptiand beliefs based on which a system is designach. Triple-loop

learning questions the very learning process i@etf how it happens — learning how to learn, iretiective manner, as
shown in Fig 2.

What is lacking in today’s organizations is Doubled Triple-loop learning, where the feedback gasghd just day-to-
day operations to question the rules and regulattbat play a role in the operations. Whistleblowelicy will be an
example of Double-loop learning. Employees showdylven an opportunity to question the policieaimorganization.
Unfortunately, most of the issues reported in eXempf whistleblowing in India are related to firal irregularities and
improper conduct in the workplace. They are reactafter the incident has happened. What is redjuseproactive
reporting of the health of the business in a bostarm manner — how well are new products perforrmrifpe market, what
customers think about them, how relevant are nawipduced policies, how effective are newly sigrogdpartners?
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Good organizations should have employee friendlicigs that encourage whistleblowing, not justifoegularities but for
the performance of the organization, as an oppiyttm question the rules. There should be no édaetaliation.

Fig 2 Double and Triple-loop learning
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Another example of Double-loop learning is the Bakd Scorecard approach, proactive in nature, ai860 degree
perspective of a business. It does a roll-dowrhefdtrategic objectives of the organization deciakeithe top most level to
metrics at the bottom most level in an organizatiorthat all employees can contribute. It compleménancial measures
with operational measures

Madurai based Aravind Eye Care Systems (AECS) wtabbshed with the mission oPfeventing Needless Blindnéss!
Around 12 million people in India are blind; 80% which is needless and could be cured by a singtigract operation.
After a few years, its founder, Dr. G Venkataswaang his team of Opthalmologists pondered: “Why dopte become
blind?”

The answer: inadequate nutrition, particularly dgrchildhood. So they established a program of idhog nutrition
schemes in villages, hoping to obviate the probtdrblindness. Aravind is a good example of movingnf curative -
cataract operations (Single-loop) pi@ventivecare - nutrition program (Double-loop).

Padma Shree awardee and winner of the Right LivetihAward, widely known as the 'Alternative Nobeize', Dr H
Sudarshan’s integrated approach to tribal developmégth health, education, livelihood, and biodsity conservation as
means to sustainable development and empowernseafy iexample for Double and Triple-loop learningspired by
Swami Vivekananda (“...they alone live who live fdhers, the rest are more dead than alive.”), asitidg to emulate
Dr. Albert Schweitzer, who went from Germany toié, Dr. Sudarshan decided on “Reaching the UnesHthin order
to ensure dust Society

The community service he wanted to offer the Salifripals in BR Hills near Mysore, was met withisgsnce initially.
He had to win their trust to start offering headthe services that transformed into preventive dareventive healthcare
later matured into education and means of livelthtiat were skill based. These programs evolvedause it gradually
dawned on him that: “...1 have no pills to cure paygr

Dr Sudarshan’s experience in practicing communiggitine revealed that the root cause for most@ftbues was lack of
education. He also realized that merely delivepngventive and curative health care alone was ulfficent to help the
impoverished people. So, he started diversifying tcommunity-building and vocational training fdilsdevelopment, to
empower tribals. His underlying philosophy was tpatverty should be removed to eliminate diseasés.virhy of
removing poverty was to organize people for thigints, and by fostering self-reliance, as showhi3.
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Fig 3. Making communities self-organizing for atl8sciety
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A few years ago, an Indian was given the Noble @dize for his efforts at combating child labowhile this is
laudable, the laurate did little to address thd mauses. Dr. Sudarshan had the intellectual whtrawo transcend such
tunnel vision, and did so through the Vivekananddjgaha Kalayana Kendra (VGKK) that focused on sulingg tribal
children, and the Karuna Trust that provides printegalthcare in rural India.

Then Dr. Sudarshan asked the logical question: Whye Government unable to provide education agalthcare to
alleviate poverty. Practically every effort, excépt a few notable exceptions, is vitiated and sedrby vested interests
and bureaucratic inertia. The primary read@arvasive Corruptionas crooked politicians and venal bureaucratsosiph
off the allocated funds. (See Fig. 4)

Fig 4. Ensuring proper flow of funds to alleviatavprty
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Corruption in Government, at both Central and Statels is not just pervasive, but very deep roofaen a former Prime
Minister ruefully noted that not more than 15% bk tmoney allocated goes to the actual recipientsniended
beneficiaries.

Dr. Sudarshan therefore became a member of thet&lemé okayukta. As the Vigilance Director, he cocted regular

visits to government hospitals to take stock of lbey were performing and was appreciated for &.félind that the rot
started right at the top, and permeated througtimudepartment. He reported Corruption as the toptrmoncern in his

report on Health and Family welfare. He also sutggkseforms for good governance and people’s moué@e a way of

preventing corruption (in the form of citizen clad, forums, networking of people with integrityalwe based education,
using Right to Information Act for transparencyabral reforms).

In IT, a number of Indian companies like TCS antbsgs, and Cognizant, have made a mark in the (Ti@8rmation
Technology enabled Services) space. They were tbleverage time shift advantage due to the lonatd the
subcontinent, and utilization and deployment ofualified, low cost, English speaking work forcer fmsite or offshore
assignments. Now in the face of numerous non-théffiers, like H-1B and H4 visa restrictions, theywe to re-examine
their Theory of Busine§s- the assumptions based on which a businesslisdriving its behavior, decisions and results.

They have to be capable of “Providing comprehensalations, not just products & services.” For tiisy must strive to:
** Become a “one-stop shop” or full services praaig

** Eschew price-based competition;
** Differentiate themselves using the “value offdtgroposition.
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In other words, this calls for Triple-loop thinkinghe industry can no longer be limited to workiefficiently as per
standard operating procedures. What is expectaccalaborative way of working, encouraging two-wammunication
with customers, decision makers and technologyitais, brainstorming for the best possible sohjtiguestioning the
rational and finally deciding the best possible rapph to a business challenge or opportunity leyiegasoftware and
hardware.

Thinking Obliquely

Thinking Obliquely! is best captured in the bo@bliquity: Why our goals are best achieved indilg¢c by John Kay
(published by Profile, 2010, as reviewed in the hivspaper The Independent).

“Obliquity is the idea that complex goals are oftezst pursued indirectly. In general, oblique apphes
recognise that complex objectives tend to be inipede defined. These objectives contain many elémen
that aren't necessarily or obviously compatiblehweiach other. Furthermore, we learn about the eatithe
objectives and the means of achieving them duripgaess of experiment and discovery.

“Obliquity recognises that there are no predictatilanections between intentions and outcomes. @mobl
solvers cannot evaluate all available alternatithey make successive choices from a narrow rarfige o
options. Problem solving is iterative and adaptiather than direct. Good decision-makers are lalgn
incompatible and incommensurable objectives. Theyealectic and tend to regard consistency as & ok
stubbornness, or ideological blindness, rather thaintue.

“Effective decision makers are distinguished, rmthsuch by the superior extent of their knowledgebg
their recognition of the limitations of that knowfge. Rationality is not defined by good processes,
irrationality lies in persisting with methods anctians that plainly do not work — including the imeds and
actions that commonly masquerade as rationality.”

In its heydays before independence, Presidencye@allMadras, had a unique approach of selectirdests for the
coveted Honours program. When the candidates wafkedan airy interview room, cooled by an open ddaw to let in
the sea breeze, one of the things that caught alteintion was a large map of the Indian subcontin&fter being grilled
on the usual and expected subjects, the head aitdr@iew panel bowled the googly: “Where is they®f Bengal?”

If the candidates pointed to the map, they wereiteldninto the regular stream; if they pointed he tazure blue waters
framed by the window, they were admitted to the ¢loa stream.

Aravind Eye Care Systems has its own way of selgatandidates with a “service orientation” for thesing cadre. Since
empathyis critical in its industry, AECS hires young womiom villages only, as those from cities canredate to those
poor and impoverished individuals from rural are&® are the majority of the patients.

The short-listed candidates are usually accompabjedultiple family members, often parents, a comnpoactice in
India. They are first asked to come into the inmmwroom individually, with their relatives. If thgoung woman was
dressed grandly, like a minor film star for thisjal occasion, while her parents are rather plainéssed, she is likely a
spoilt child, a narcissist who won't fit into theganization’s work ethos.

On the other hand, if the candidate was dresseplgirim keeping with her socioeconomic status, lshs the maturity to
know how to live within the constraints of her féynincome. The parents were thanked and askedateléhe room so
that their daughter could be interviewed.

After questions to test subject matter expertisayithe end the young woman is asked: “How muchth@$bus/train fare
to come from the village to the city for the intienw?”

Those who don’t know, because their parents otivels purchased the tickets, are excused. Thosegieothe correct
answer (Rs. XX), are more likely to be given appuoint letters. This was because of their awareoks®ridly realities
and they would appreciate the opportunity costs éfree” patients may incur.

The founder of the TVS empire, hit upon a novehide distinguish his bus company, TVS Motors, fritencompetitors.
In the Kaveri delta and other southern regions mdoMadurai, a major rival was TST. The rib-ticklijake percolating
within the company and the general public was, Té$ stood for Thalla vaendam, sat!(No need to push [the bus],
sirl), while TST meantThallunga sar, thallungd!(Please push [the bus] sir, please push!) dueliteakdown.

The message to employees was clBam’t inconvenience customersSince the omnibus is a complex mechanical and
electrical contraption, no one could guaranteeguéidn. Therefore, when the vehicle leaves the dépmust do so in the
best condition possible so as not to breakdown peetedly, especially on a scorching summer afternoo a desolate
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rural road, miles from the nearest village or towrereby unnecessarily inconveniencing paying pagss and giving
them a harrowing time.

This slogan became such a part of TVS’s DNA thatdemtors would often stop the bus some distanaa fiee regular
stops, so elderly passengers found it easier ¢htatind walk home. Because of such a customerdisienttitude of the
staff, many passengers would rather wait for a BUS they knew was coming shortly, rather than takearlier one by a
competitor.

In his book “Shoe Dog”, Phil “Buck” Knight, the foder of Nike tells about arazy ideahe had while doing graduate
studies at Stanford. If the Japanese could prodigte quality, inexpensive cameras and make deemdw into the US

market once dominated by Germans, why couldn't th@yhe same thing in athletic and running shoes?hdn went to

Japan and found a shoe company that went alonghigtrazy idea. He convinced a group of Japanasaéssmen to

export their popular Tiger sneakers to the Unitetes and grant him exclusivity in selling themeTrest, as they say, is
history.

Making a Mental Metamorphosis

To work inorganic, matrix structurgswhere the emphasis is on beingovative problem-solving orientatechlls for new
ways of thinking and behaving. Fig 5 shows the esdagf going through the mental metamorphosis freifrcentric
individuals with strong points of view to becomiag integrated part of a well-meshed team or a clan.

An analogy is the transformation a caterpillar ugdes to become a butterfly, as explained in TRaalis’ fable “Hope
for the Flowers”. Individuals believe one could aaplish anything worthwhile only by just workingoaly. Gradually, as
they begin to realize their limitations, a senseanfst grips them. Some shrug off any doubts and go lactheir

preconceived notion that only individual effortsceeed. Others, realizing the importance of workivith colleagues,
succumb to reluctant membership of Pseudo Mutuali@s. As the futility of working in such groups betes obvious,
some revert to their “dog-eat-dog”, zero sum viedvthe world, and seek refuge in Ruthless Indivicina

Others experience the “Road to Damascus!” reveladad it dawns on them that unless one undergbesdamental shift
in their view of the world — an attitudinal transfmation, it is not possible to work in well-mesh@dms of clans, so
essential for Neoskilling in this era of digitahtrisformation and the accompanying Al revolution.

Fig. 5 The stages of metamorphosis — from individoato a team player
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Bridging the Chasm

However, not everyone is capable of being proactivieking holistically and going to the root causfethe issue. Most
tend to be reactive, have a piecemeal approacldahess the symptoms rather than the underlyingeshu

How does one know what it takes to be the formenuRately, there are a number of litmus tests. KHowld trundling
plebeians shed their blinkers and become transtarna patricians?
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There are some steps:
- First, read the Apple “Graphing calculator” casaly.
- Second, read Leo Lionnihildren’s classié¢-rederick
- Finally, by watching the video “Infinite Vision,ekrn from Dr. G Venkataswamy of AECS, how to manzaradoxes
and imbibe the wisdom to:
* Visualize,
e Organize, and
e Energize people.

Then you will begin to understand why it took Caognilnc, USA, decades to find a market and appboatifor its
“Gorilla” glass technology developed nearly fiftggrs agd(when there were no MBAs around to micromanagersisits
and Engineers), in today’s touch-screen tabletgldys and high-end TVs, as well as a protectiyerlaver the screens of
millions of cell phones and other mobile devices.

Concluding comments

When IBM realized that its performance managemgsatesn was traditional in approdglit had to be reimagined to
favour speed, innovation and high-performance celtunnovation and speed were becoming importanth& new
business model over and beyond efficiency. The system emphasized beyond project management td thasas done
including the application of new skills and ongqirgntinuous feedback, not the annual style ofirgptip goals and
measuring progress against them at the end of ¢lae. YSuch an approach stressed upon the importnoet just
innovation and agility but on reskilling and liferlg learning.

As lifelong learning becomes the economic impeeativthe digital world, making it a part of our lyawork is what the
authors refer to as “learning in the flow of work”. It Bn approach where learning is integrated as paregflar work,
invisible and aligned to our corporate lives bydging technology.

Technologies and business models which leverage #ve changing at a rapid pace for any individuedwen a team to
keep track of. Large enterprises can think of tin@es to manage this pace of change — Gardeneusdd on today’s
needs for training new employees in skill sets iegutoday, Farmers focused on the medium ternpabming skills and

Foresters who have the big picture and long termiid for futuristic skills and roles, some of whimay not be apparent
today.

Beyond all these management ideas, it takes arslfsated work force aware of what Neoskilling rdgoracticing it day
in and day out, believing in and practicing lifexplearning. This work-force of the future is keemlatching emerging
trends, knows where and whom to reach out to leam areas and then put them to good use for therbent of their
own professional career, the parent organizatiahthe overall ecosystem.

Deep down in all of us are two opposing persomaliti a Steve Jobs or Dilbert's pointy-haired b&spending on who
triumphs, the nation either has a vibrant futurésatestined to wallow in the cess pool of perpetuediocrity!

To ensure the former, one must heed the claridrot#the great sage, Swami Vivekanand@ofne on, O lions, shake off
the delusion that you are sheep...
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ICT Quiz —ICNL19q1

This ICT Quiz has 10 questions. Select the comastver from one of the two the options or provitednswer depending
on the question statement.

1. The brand ambassador of PhonePe, a mobile pagamiice is Sharuk/Aamir Khan
2. Google : Stadia = Apple : -----------

3. 178 is a valid Octal number True/False

4. The most popular 4Vs of Big Data are -- VoluMariety, Velocity and -----------

5. IBM : Red Hat = Microsoft : --------------

6. "Invent” was the old tagline of the IT major HRhat is its new tagline?

7. Both Yahoo and Google had their roots at Staiiftarvard University. True / False
8. In COD, D stands for Demand/Delivery/Despatchiélo

9. Amazon/Apple is the first company to be valugdrds one trillion

10. QR Code was first designed for Retail/Auto Istdy

Participate in this quiz and win a book. If many qualify with all correct answers, a draw will selectthe winner.

Send your answers by emailigze.icnl@gmail.com

Pl. keep the subject of email as “ICT Quiz — ICNH19 Mails with any other subject may miss our @adtgon.
Enter the question no and the related answer (h kae)

After answering all the questions, pl. provide your

* Name,

» Affiliation (Designation if employed / mention asuBient is studying)
e Company / Institution Name

*  Full postal address

* Mobile no

Responses without these info will not be considered
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Jobs and Careers in the New Era

Mr. Gopalaswamy Ramesh
Author and Consultant
Gopalaswamy Ramesh@Yahoo.com

In this article, we look at the changing job scaénand the hiring process that we have witnessett the past few years.
We then look at the major drivers of the new jolesand the skill sets required for success in sbenario. We conclude
with what an aspiring candidate can do to increas#her chances of success. This article is tst fir a series where we
look at how facets of life — jobs, education andridéng, communication and social life — have chahdkanks to
innovations in technology.

In the last decade, the job scenario has underg@ea change. The hiring process, job roles atidssks needed have all
undergone significant changes. Convergence of canwations and computers, Artificial Intelligenceabhine Learning,

Social Media, Cloud Computing and Big Data and Aties has changed not only the profile of jobs, &lsb the process
of hiring. Let us look at each of these in details.

Changing hiring processes

Use of “RPQO”: Recruitment is becoming a specialized activityt tiskaalso extremely time consuming. With rapidly
decreasing product life cycles and the pressumeathing the product faster, organizations findifficult to devote the
amount of quality time that recruitment needs aesedves. Hence the move towards “Recruitment PsdOessourcing”
(RPO) is becoming increasingly common. This enatllesorganization to focus on its core activitigthaut diluting the
quality of people coming on board by outsourcing kiey recruitment activities to people who spez@in recruitment.
The organization to which the recruitment processutsourced does all the preliminary work — ressereening, the
preliminary rounds of interviews before shortligtithe candidates to be sent to organization thedtigally recruiting. This
would not be the same as interviewing directly vtit organization that is actually recruiting bessathe candidate may
not get as much direct information about the natdie job.

Inclusion_and Increasing diversity in work place: Diversity and Inclusion in the workplace are beammextremely
important. While gender diversity and racial divigrdiave been well understood and implemented ftong time, the
importance of inclusion of differently abled or sf@ needs people into the workplace has seenngetrdous rise in the
past decade. Inclusion of differently abled is andger considered as a “CSR activity”. Rather, #ients of the special
needs people have been found to be a very compedlason to include them in the workplace. Indé@edertain cases, the
“disability” or “difference” can make them even reoproductive than “normal” candidates. Just to bite examples:
People with autism have tremendous patience aredsped don't get “bored” with routine work. Theogductivity and
attention to detail in these types of activitiesually work in their favor. As a second exampleafiieg impaired people
can be a great asset in noisy environments wherpdhbple without such impairment would find difficar impossible to
work. Diversity and inclusion are also been demdrulelegislative frameworks making it no longeraptional, “nice to
do” thing.

Social Media inputs: Organizations find a lot of valuable and very velet information in social media platforms like
LinkedIn, Facebook, Twitter, etc. Tools are avdiaio aggregate information from these multiplersea and construct a
very accurate profile of the candidate even betbhey see the resume. As this information is pravide less restrictive
conditions, weightage is given to these. A candéi@atesume and credentials are compared with fhenmation available.
Hence the organization is better armed in evalgdtie candidate’s resume when the candidate gdasadhe interview.

More objective candidate — job matching at first l&el: Following through on the point above about somiabdia inputs,
today there is a much better preliminary work denenore often by automated tools using artificiakliigence and
machine learning — to short list the right candédafor the next stage of recruitment. So, whennaidate clears this level
and gets through to the next stage, he/she shaplkecean even more focused assessment of the mhtdk / her skill
sets and experience to the organization’s needs.

Problem solving vs. “programming” assessmenttntil a few years ago, purely programming assestsn@ere part of
the selection process. The trend now is to havesassents that evaluate generic problem solvingsskihd the problem
to be solved need not necessarily be a programprioglem. In some cases, even “take home problemesused. The
purpose of such assessments is to evaluate thef'th box” thinking and analytical capabilitiektbe candidate.

Emerging job profiles

Changing job profiles are reflected by the charigethe computing environment. Social — Mobile — Atias — Cloud
technologies $MAC for short) has revolutionized how computing is €cend consequently what is required of job
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applicants. This has resulted in some of the fiadit job functions being lost or rewritten. Foraexple, as the computing
resources move from “in house resources” to regsuhosted on the cloud and managed by a servicédprpthe job
function of an in house administrator is either rexjuired or has changed value dramatically. Sitgildhe job of “GUI
Designers” has changed substantially owing to #he imterfaces brought up by mobile phones and tsialed the need for
these devices to work over potentially low bandtisiignals. Also, with the increased emphasis onractodating people
with special needs, user interfaces that are udableeople with vision, hearing or mobility impaiemts have become a
necessity. With all these changes in the environyeew job functions are emerging. Some of these jods and the
demands that these jobs place on aspirants are gelew:

Social Media: As discussed earlier, social media such as Fag&elhdtkedIn are important for job fitting. They asdso
important as means of revenue increase and targeieketing for an organization. Social media prsi@sals try to make
the social media presence of an organization mooditgble. Their job would entail designing advseinents and
campaigns with the right text and images with appete tagging by the right keywords and hashtagshat the page
appears on top of user's searches (Search Engitieni@gtion), appealing to the right set of audienagho would
eventually end up buying the organization’s produgteir job would require being good at custonadations and data
analysis. Also, it requires drawing the right sétirderences about customer behavior. Thus socedianrelated jobs
would require skills in language, graphics desigser interface design, knowledge of how to gethtést out of Search
Engine Optimization and the ability to draw thehtigonclusions from all the results that can enbaant organization’s
revenue. These jobs would also require good aatiicud of the findings to the top rungs of the oligation, who are
typically the decision makers on marketing campsigind responsible for sales and profits.

Mobile app development: Before the advent of SMAC, we had different useeiifaces. Web interfaces, native GUI
interface for each of the platforms and so on. Jpdaobile app interface is essential for marketcess of a product. The
first aspect of a good mobile app developer is ¢oable to design a “good” user interface. Somehefaspects that
constitute a “good user interface” are having eleisiéke activity indicators, unified color schemed providing for quick
loading of the pages and being responsive. Thidsld¢a the second aspect of mobile app developméithwis the
increased focus on performance. Given that molpifes dave to operate over networks where bandwidiy e limited,
performance optimization and minimizing networkffimwould become very crucial. This is indeed a&dplized skill.
The third aspect of mobile app user interface ibaacross platform. The app has to work on at ldase of the major
platforms — iPhone, Android and Windows phonesorder to be successful, an App Developer has tabbe to create
apps that run on all these platforms with minintemges.

Analytics: For a long time, information technology is used“structured data” (like tables in relational deabs).
Knowing the structure made it relatively easy teess the information. Today, with data generateanbpiles, mouse
clicks in web sites, etc., data is essentially westired. But this unstructured data, if mined andlyzed can lead to a
wealth of useful information that no structuredadaan produce. Analytics is the art of mining thesge volumes of
unstructured data and gleaning some inferenceslugians and predictions from them. This includest (ot restricted
to) the role of data scientists. While tools likeSsare available for analytics, success in thedicalline requires a good
grasp of statistics and mathematics fundamentalgpaetite for curiosity and being able to lookléfterent perspectives,
with a thorough understanding of the domain. Atiesyrequires working with large volumes of dat&nide it is important
to deep dive into details with a toothcomb. Numhbet present themselves would not mean anythitessrihe person is
able to interpret the numbers and the relationshipeng them in a way that makes business senseeHwamhile being
detail oriented, the person at the same time rsa& &ight of the big picture of the business andgbees involved in the
business as a whole. This leads to another impostalh required for analytics: That of presentati@communication and
team work. All the relationships conjectured acrdata have to be discussed with people from diffigj@b functions and
presented and communicated to people at diffesmid in an organization. Indeed, the “hard skii§’mathematics and
analytical methods have to be effectively combingtth “soft skills” of presentation, communicationchiteam work! Such
a combination is a rare gift!

Cloud: In organizations using the traditional “in house$ources model, the hardware and software reqtoredinning
the applications of the organization had to bedilest and managed in house by a set of system &trabors. Their hands
were full to upgrade all the software to supportedsions, handle all the compatibility across tlaious pieces of
software and hardware and to ensure optimum pediocm of the various systems. This job was highbcsized and
often not directly related to the organization’secbusiness. Thus the move towards cloud compuotieg the past decade,
With Infrastructure as a Service (laaS), PlatfosnaaService (PaaS) and Software as a Service (Saa®yganization
would not have to worry about acquiring and instgllthe various components of hardware and softwaik ensuring
their interoperability. All that is done by the albhosting specialists organization.

In addition to the above, Artificial Intelligence&@ Machine Learning are getting intertwined intonmaf the functions.
As Internet of Things (IoT) becomes more and maeasive, it is to be expected that there will leHfer convergence of
all these domains, thus blurring the line sepagdtiese various job functions.
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Changes in skill sets

Increased emphasis on soft skillsAs we saw earlier, every one of the SMAC compamamtd Artificial Intelligence
involves both “hard skills” and “soft skills”. Indgial Media work, one needs to know and harnesscBeBngine
Optimization methods. This will be possible onlyeshhe or she has a good command over languageraadsthetic
sense to design pages advertisements and markatmgaigns effectively. Then, upon getting the lissbie or she should
be able to present to the appropriate levels ofagement to achieve the desired impact. Similarly &nalytics
component too requires a good balance of hard afickills — to be able to creatively do the anaysnd to be able to
present the results of the analysis in an effectia@ner. In all these cases, communication has tiobe to various levels
of management, thus requiring proper audience aisand tailored presentation. Also, all these jalmuld require
working with different sets of people with variddls, so teamwork becomes vital to success.

Increased focus on mathematics and statistics knoedge: Analytics, machine learning and artificial intgkince all
require a strong foundation in statistics and mathtecal modeling. For a long time, when the focw@swn programming,
skills in mathematics and statistics were not esalefor success. But the current trends have redrthe need for basic
mathematics and statistics skills.

New programming languages:Many of the conventional general purpose programgmanguages like C are being
rapidly replaced by new, specialized programminmgisges like Python and R. Also, with the incregsiomplexity and
diversity of systems, automated testing and tegitstg languages are becoming more common.

Tips to cope up with the changes

Keep your social media profiles current:Profiles in sites such as LinkedIn are becomirdfittst point of check for many
organizations. Hence this has to be kept currerikévisure that all the academic qualifications,ifieations you have
earned, job positions you have held, all the resjbiities and accomplishments and the correspantime frames are
kept up to date. If you have any publications ooksoto your credit, make sure you give relevanbrimiation on the site
and provide pointers to get more information. Alsg,to get as many testimonials and referencesvsham your profile.

This will substantially enhance the chances of yming called in for an interview.

Be careful about what you put on social mediaSometimes we go under the belief that what weoputfriendly” social
media like Facebook are our “personal views” angehzothing to do with our job search. Unfortunatelig is not always
true. A lot of information about you can be gleariedn your posts — your stand on various socialess your political
views, your travel preferences, your friends , pjashame a few. Some of these could have a bearingpur chances of
getting through to the next stage.

Do some research about the organization where youeapplying: Getting a job is as much about the match between
your skills and the organization’s needs as ithisut your skills and experience per se. Hencegrtize information you
have about the organization, what they do and vghtéie job position they are looking at you for thetter you can project
about how you are best suited to fulfil the orgation’s need.

Have a brief, punchy resume:The resume that you prepare has to be short anchguand highlighting right up front
what is relevant to the organization to which yae applying. It is a good idea to customize theume for the
organization to fine tune the content and ordemédrmation in your resume, especially if you haaeguired multiple
skills or have a very diverse background of skilhel experience

Make sure you constantly upgrade your skills (and @rrespondingly update your resume): Thanks to changes in
technology and innovation in processes, what yoartbhow you do it are constantly undergoing rapianges. Hence it
becomes very important —more important than evénérpast — to keep your skills and knowledge curadl the time. The
availability of so many online resources in thenfasf MOOC (Massively Open Online Courses) brings ¢hrrent courses
taught by the most eminent professionals and aciagems right to your door step, giving you subsiniexibility and
power to embark on a journey of lifelong learning

Sensitize _yourself in_working with a diverse set opeople: As mentioned earlier, diversity and inclusion isryw
important these days. As a result, a job aspirargtmeorient himself or herself to succeed in dhianging environment.
They will have to develop a propattitude and mindset about respecting diversity. For examphe should develop and
express empathy when working with people with sdetéeds. This correct attitude would have toupperted by proper
communicationFor example, racist and gender-specific jokesiefvare very common in colleges — are absolutemat
work place. It would be useful to learn skills li@gn language to facilitate communication with pleowith hearing
difficulties. Communication skills have to be fihenes and sharpened wightiquetteto integrate well into the workplace.
Some of the etiquette issues include understantiegulture and customs of the location where youkvand adapting
yourself to that, without sacrificing your basidiniduality, customs and beliefs.
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Conclusions:

Technology has brought about significant changeasoinonly job profiles, but also in the way the jpbsitions are filled
and the skill sets needed. But what is discusséhisrarticle is just the tip of the iceberg. Aselmet of Things (I0T) picks
up speed and artificial intelligence gets moreenthed in the day to day life, it is quite possiibigt even more changes
are on the anvil. It is important that one keepsent with all the developments and innovationsisTdspect — namely,
training and learning — is the topic for the netticée in this series.
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Inclusion begins at Home
It is important to unlearn as much as it is important to learn to be truly inclusive.

Dr Saundarya Rajesh
Social Entrepreneur, Founder-President, AVTAR Group

md@avtarcc.com

Often during childhood, parents or adults at honité their well-meaning intentions set biases indrigns’ minds. They
could be as simple as adhering to be non-commuwdcatith a particular community, religion or a sedthese
conditioning statements or “biases” get set in mimds as if they were carved on stone and becoruelgues by which
we lead our lives.

As we grow older, these biases become rules. Wgejathers basis these rules and sometimes evavédiiat they are
our value systems. Even when the so-called familjcted biases are no longer relevant, we unconsty base our
opinions on the pre-determined judgements that pavmeated in our minds early.

Unintentionally and unknowingly, we human beings atired with unconscious biases right from the dayWe tend to
see what is different among each other and not seslkmonalities. As humans we forget or rather nakena conscious
effort in accepting the fact that different peopéa have different perspectives. And, it is impairta accept differences to
be more inclusive. In fact, while in the corporatena, leaders, managers and decision makers kaum lbo realize the
importance of de-biasing and creating an inclusmeekplace, it is at homes that most biases aregeat.

It is no surprise that families disintegrate beeatlere is no inclusion at home. There are diffetgpes of biases. Let us
begin with understanding what a bias is and tak®k at the different types of biases that havergated in our society.

Bias is an inclination towards or against one thipgrson, or a group compared with another, usirallyway considered
to be unfair. Unconscious bias happens when oundraake some incredibly quick judgments and assests of people
and situations without us realizing it. Sometimedgle in their personal or professional lives, témdean towards a
certain direction influenced by the unconsciousés often leading to one-sided approach and iegbalecisions. Our
biases are influenced by our background, culturairenment and personal experiences. In fact,stid that if you have a
brain, you will have biases. So all of us have mscmus biases and it happens automatically.

Given below are some of the common types of bitssve unconsciously deal with in our day to dagd:

1. Affinity Bias- Affinity Bias refers to the predisposition to umstiously prefer, advocate for, or help people ah®
like us, i.e. with whom we have commonalities oarglil experienceg:or example, Tendency to take decisions to hire
people from one’s same college or same city.

2. Anchoring Bias- Anchoring Biasrefers to the common human tendency to rely tooiihean the first piece of
information offered (the "anchor") while making d&ons. For example, the initial price offered for a useal sets the
standard for the rest of the negotiations, so firétes lower than the initial price seem more razsule for a buyer even if
they are still higher than what the car is reallpnth.

3. Availability bias- Availability bias refers to the tendency to unsciously make decisions, judgements or assumptions
based on the data/information that is most memerabimost easily accessible or availalfler example, after you see a
movie about a nuclear disaster, you might beconm&inced that a nuclear war or accident is highkelyy.

4. Confirmation bias- Confirmation bias refers to the inclination toconsciously filter evidence to support one’s algead
held points of view and ignore or overlook new mnfiation or evidence that disproves thdmor example, when in a

relationship, we usually tend to undermine thirtggst tve want to ignore, and overstate the thingstviwe tend to see or

form a conclusion.

5. Framing bias- Framing bias refers to the tendency to behaveerdifitly depending on how a situation/choice is
presented to usor example, during the elections, politicians nesgphasize on the positive developments carriedbyput
them to attract more votes. They may try to matlgg opposing party, to put the opposition in a riagaframe in the
minds of the citizens.

6. Halo bias- Halo bias refers to the tendency to unconsciougijuate someone based on a single positive traitwie
like in that person and overlook their shortcomirtgs example, sales people who are able to achieeetmbers/targets
are often loved by managers for their ability tchewe tough targets. But behind the scenes, thiogme might not be
great team player or might not respect co-workarsnight not be organized. But because they are goazhe thing all
other shortcomings are overlooked.
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7.Horn Bias- Horn Bias refers to the tendency to unconscioasBluate someone based on a single negativehsaitve
dislike and disregard their strengths and poterfiiat example, the administrative assistant who msagjiat everything but
filing. It piles up because he puts it off — resgtin the company hiring a temp to get the filceught up. In all other
areas, he/she might be a great performer. But Hieise person might be evaluated on a single negataie and his/her
potential might be overlooked.

8. Negativity Bias- Negativity Biasrefers to the notion that, even when of equal isitgnthings of a more negative nature,
such as unpleasant thoughts, emotions, or sodafactions have a greater effect on one's psyclwbgtate and
processes than do neutral or positive thirgm. example, when it comes to client feedback, seally give a lot of
importance to the negative feedback that we getté to overanalyse and ruminate over it.

9. Projection bias- Projection bias involves overestimating the dedoe@hich other people agree with &r example,
one thing that we have all encountered is whengnobopping on an empty stomach we buy more fomul e need, we
incorrectly anticipate our future hunger prefereadssed on the preferences we held while makinghpse decisions.

10. Recency bias Recency bias is the tendency to focus on "what teppened lately/recently” when evaluating or
judging somethingFor example, sometimes in performance reviews tmdyrecent performance of an employee is
considered during his/her appraisal.

11. Social comparisonbias- Social comparison bias is having feelings of desl#nd competitiveness with someone that is
seen physically, or mentally better than yourdetft example, when siblings compare themselves ¢b ether or when
colleagues compare each other’s performance.

12. Status quo-Status quo bias is evident when people prefegthio stay the same by doing nothing or by stickirtd
a decision made previouslyor example, most of us prefer a particular brandarious daily essentials, like cosmetics,
food and drinks, clothing, etc. Even though therplénty of choice, people tend to demand a spewifiduct, for years.

To a large extent, all of us are all guilty of unsoious biases in our daily lives. The antidotéits is awareness. A
greater awareness coupled with practical approachhelp individuals to overcome biases and creat®ie inclusive
home and thereby society as a whole!
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US has said its first exascale supercomputer welfunctional by 2021 that will be capable of camgyiminimum one
'exaFLOPS' or a billion-billion calculations percead. 'Aurora’ supercomputer, combined with aitifilntelligence-based
abilities, is aimed to be seven times faster thastrpowerful system built to date. China is expa&dte unveil its first
exascale supercomputer in 2020.

A Karnataka boy failed his first-year pre-univeyséxam after he wrote only about 'how to play PUB&ne' in the
Economics answer sheet. He had secured distinictibis SSLC exam last year but lost track of higlis this year after
getting addicted to the game. He now has a chanappear in the exam scheduled for June.
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Project Guidelines

Excerpts from the Chapter 4 of the book

i want 2 do project. tell me wat 2 do
by Shakthi Kannan
2014 / 135 pages / Paperback / Rs. 398 (at Amazadia) / Self Published

Adding manpower to a late software project makéestdtr.

SHAKTHI KANNAN

~ Brook's Law

Write abstract, code, documentation and presentatias

If you really want to do something, you'll find a
way. If you don't, you'll find an excuse.
~ Jim Rohn

A student approached me for help in creating atratisfor a project. After an initial discussion bis idea, | provided him
a brief write up. Few weeks later, he pinged ménenbn Internet Relay Chat (IRC) for help in codihg project. | had

worked out a proof of concept (POC) implementafmmhim. Later, the faculty wanted him to write semlocumentation
for the project and he approached me again for. helpote a page explaining the idea and citingsoea for the design
and implementation. After a month, the studentragaime back to me asking for a presentation! Meraog there only to
guide you in your project. They cannot write abstraode, documentation and make presentationgofdrEven if you are

time bound, you need to learn to plan your works kery important to be clear on what you musadd what mentors can
do for you. The effort has to come from you, andlt tls when you actually learn. Self-motivation hisig very important

when working with free and open source softwargeuts.

Small tasks before handling big tasks

Little drops of water make the mighty ocean.
~ Julia A. Fletcher Carney

Newbies with little practical experience can fealdted by any task given to them. Handling compl@blems or making
an assessment can be hard. It is thus importantetak a task into smaller sub-tasks and work omtimelividually. You
can also request the project team members for begiasks to be worked upon stating that you ave toethe project.
This approach can get you started on a projectkifgion smaller problems can also help you undedsthe tools used in
the project and the workflow. It is also conveniéot the team members to take time to review andecd smaller
mistakes rather than having to go through a langmdification. Correcting smaller mistakes at arlyestage is easier than
to undo or redo a lot of changes before a projelively. The scope of smaller tasks also helpstgdocus and understand
a module, its design and implementation withoutifigito worry about the larger pieces of a project.

Last minute work

The early bird catcheth the worm.
~ John Ray

| always ask a question in my lecture sessionsntmkhow many students study just a few days bedorexamination.
Most of them raise their hands. Some of them asknfiportant questions that may appear in an examimaand study
only those relevant topics. Some students study tinbbtain a pass mark and hence feel that whaisvsufficient to

study can be done just days before the examinaliois.approach doesn't work in real life though.manage your work--
life balance, you need to plan early and work systéally. Only this will help you manage both tiraad resources. If
you work every day, sharing the workload over dqukof time, you will reap the benefits before adkne. You will also

not feel the burden of it. Any last minute work éainder pressure will not be a whole-hearted effordl that will reflect
on your work. It will be very obvious. The humandychas a biological cycle and rhythm. If you aliobe every day for
your tasks, you will automatically fall into the adg of doing work regularly. Study every day and ydmr homework

daily. Avoid any last minute work!

Steep learning curve

The students should be reaching up to it because
success in life demands the use of intellect
under pressure.

~ Bill Cosby
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The methodology, tools and approach in free anch gpeirce software can be entirely new or diffefesrh what you are
used to. You may not understand everything whenayeustarting. You will feel frustrated at timessisl very important to
be patient, and reason why things do not work thg you expect them to. When you learn to ride gdbé; you will fall
and hurt yourself. Only when you fall, you will methrough your mistakes. The learning curve iy \steep. But, learning
indeed is hard. It is thus important to perseverd anderstand if you wish to receive the benefitBe®e and open source
software. If it becomes overwhelming, take a braa#t do some other work. You can return to the wigk a fresh mind,
and you may be able to see the problem from a npaempective. Persist and survive. Everyone has goough the same
steep learning curve, and you are no different.

No blunt info

If you can't explain it simply, you don't
understand it well enough.
~ Albert Einstein

The free and open source software mailing listauatelly run by volunteers. If you have a problenyour work and need
assistance, you must give as much information ersttme, stating what you are trying to solve. i yoe working on a
specific feature request or bug, provide a linkhe same. You should give a context to the probksme background
information on the task that you are working, ampprelevant communication with the project teanembers, the
approach you have taken and any errors or outitythu have observed. This can serve as documamtiti you and
others involved in the project. If people face mikir issue in future, a search in the mailing Vit return these relevant
discussions. Try to give detailed technical infatiorwhen posting a question related to your work.

Journal or log of activities

The errors in our own history make us open to new
ideas, open to unusual ways of doing things.
~ Neil Lewis

Contributors to free and open source software ptejmay have a day job and they may be able to wortheir projects
only during weekends. Their job may require thenbé¢oonline during weekdays, but that does not rseciéyg mean they
are available for a discussion. Depending on theraaf work, they may or may not be able to ansyearr queries during
weekdays. It is thus very important for you to keejpurnal of your activities. You can create apdate your journal as
and when you complete your tasks. Even if you duekswith a problem, you can write about it in tlkarious
communication channels and people might give ydutisms. Mentors who are busy during weekdays @nyour blog
post when they have time and know about your pssgyié there aren't any frequent updates, thenatsign that there is a
problem. Also, the blog acts as a tool to showgase work. You will need to have accomplished saask before you
can write something. Search and archives of théspgerve as documentation for you and others. Adatgpomust be
provided at least once every week.

Never make your own decisions

We promise according to our hopes and perform
according to our fears.
~ Francois de la Rochefoucauld

When you are young and energetic, you have a lentiusiasm and interest. But, you have to be @masitabout being
over-confident. People with experience have immémsaviedge that they can guide you well. It is vanportant to see
different points of view before making a decisiblever commit to something without thoroughly anadgshe scope and
impact of your changes. Always try to seek a seawrttlird opinion. If you have made a decision, youst be 100% sure
that you can defend yourself no matter what questare asked. Research well and do your homewarkeSprojects
have maintainers for specific modules and theyr@esponsible for it. You will need to get their apyal before the project
can accept your changes. It is thus very impotiaiiave a good rapport with your team members.mbee you deviate
from the goals of the project and make your owrigiees, the more you will feel left out. Always it others when you
are new to a project. It takes years of experi¢ndecome a master and commander of a project.

Forget to CC members

Everybody knows everybody, and there is a very high
degree of transparency.
~ Yossi Vardi

Free and open source software development is aletediged sword. The openness in the communicatiols provides
transparency for any dispute that may arise. this very important to have all the project disauss in the respective
project mailing lists. You can use private discassionly if you wish to discuss personal mattdra.project team is small
and they prefer to use e-mails for communicatibis important to CC every one in the discussiasrgEtting to include
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members in the discussions will cause confusionranibe team members. It is very important for esageyto be on the
same page. If your development module affects gitgects or consumers of your software, it is inb@ot to inform them
about any upcoming changes. Always keep everydpemed!

Repeat same mistakes

Go ahead and do what you think is right. If you
make a mistake, you will learn from it. Just
don't make the same mistake twice.

~ Akio Morita

Working with free and open source software doesireg/ou to be a self-starter. The methodology ofkns not suitable
for everyone. Some people like to be given tasksdrk on, and they will follow that strictly. Theig nothing wrong with
that. But, you should know what your strengths amdkenesses are. Only by accepting your mistakeyaa start to
think of a solution for the same. You can write @tbithem in your journal or blog so you remember tootepeat them in
future. If you do keep committing the same mistaiegeatedly, then the task may not be suitablgdar style of work. It
is perfectly fine to move on to other tasks or eaddifferent project after informing the respectpreject team members. It
is very normal for people to change projects anualas if they feel there is a need to do so. Repg#te same mistakes
is a concern for you and the project.

Can friends also join the project?

"Me and my friend studied in the same school. We
went to the same tuition centre. We joined the
same college and department. Can we work on the
same project?”

The friends circle vary in numbers in an institatidt is very common for a group of friends in ass to decide to work
together on a project. They usually decide amoegelves as to who will work on which part of thieject. It might also
be the case where only one person actually doesvthik, and the other team members just supportcthese. The
transparency in free and open source software ¢igojdoesn't encourage the above behaviour. Evesjeqirteam
member's contributions are visible. Each individimas his own clone of the project repository inegahtralized version
control system. The individual commits made by tream be observed. The pull requests will let usnkmdhose changes
were absorbed, if the work is a contribution tamyér project. While it is fine with friends to Wotogether on a project, it
is important to learn to work with people outsidriy comfort zone. The free and open source softpanjects enable you
to network and work with people from different bgobunds and countries. You need to make the bestofighis
opportunity. This experience will teach you howbtdgld relationships with newer people in a projécts acceptable for a
group of friends to work together, but, make shed everybody learns and contributes to the project

Commit early, commit often

"Code, code, code your way,
Gently down the screen,
Commit early, commit often,
And life is but a dream."

One of the main principles of working in free argko source software development is to commit ety commit often.
It is easier to correct mistakes at an early stageer than having to complete the project andegures to users, only to
realize that it is not what they had asked for jéutoteam members who are voluntarily contributioghe project will be
able to take time to review smaller changes. Ifgqet has test suites, then the small changesricgier invocation of test
runs and you can detect any failures immediateliielvyou return from vacation, it takes time for youecollect what
you have been working on the project. If you madmmits often, then it will be easy for you to revi¢he changes. If
there are dependency modules in a project, thenmitimg often and checking the test runs early hatp detect any
issues. The concerned users of the project wilhlide to review the changes and provide any feedbEulk also helps
avoid doing any last minute work. Being able toedéproblems at an early stage also gives you aortmity to rectify

them, and helps you plan your time and projectvdedibles.

Never make assumptions

Question your own assumptions and the assumptions
of others.
~ Alan Kelly

It is very important to do your homework and praviflistification wherever necessary. You should bk @0 give
sufficient arguments in case of a dispute. Whetdmg a solution, you must review the steps to emshat you have all
the corner cases addressed. It is also importané toonest, and say "no" if you are not sure. if gecide to work on a
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new feature request, first attempt a proof of cph¢PoC) implementation. Research on the availapfgoaches and do a
feasibility study. Learning from others' experiemeesomething which does not work can save you &imkeffort. In free
and open source software development, you are esged to use open standards since the specifisatioa freely
available. What works in one proprietary systemy mamay not work in other systems. It is thus vienportant to run
tests before you provide a solution. Proofs aretin@tsame as tests though. Review your work to rsake you haven't
made any assumptions. If you have, note them dewastraints for the specific implementation.

Never hesitate to ask questions

The scientist is not a person who gives the right
answers, he's one who asks the right questions.
~ Claude Lévi-Strauss

There is no question as a stupid question. The peestions you ask yourself, the more you will tedut, free and open
source software project team members may be worlghgntarily in a project. It will be wise to do yphomework before
you ask questions. You can mention the variouscesuand links that you had referred to, and whatdidn't understand
in them. It gives an indication that you are sesiabout solving the problem and are eager to sesgkexs. You should
avoid making direct requests in a mailing list agkfor an immediate answer. The list members havebiigation to

answer them. They may refer you to an appropriatece of information, or provided you useful linksis also good to
think in terms of the Five Ws and one H (Who, Whathen, Where, Why, and How) when researching onvang
problem. Always reason, and never hesitate to asktpns.

Priorities

The most important and basic thing is to learn and
understand the needs of a customer.
~ Vinod Gupta

Developers working on free and open source softyaogects work with a lot of passion and interdgtey are more
concerned about doing things right even if it taliese. A project may have release schedules whseesumay expect
certain features. In such scenarios, it is necgdsanote the priorities of the tasks. Measuringnptexity is indeed very
hard. Every individual will have a different opimi@n the time it will take to complete a task. Bl is a customer-facing
project, understanding the priorities helps in plag your work. You can also assign priorities $ab-tasks that you work
on, on a daily or weekly basis. Understanding teers, project requirements, and their importance eglp set your
priorities right.

GTD

A bitzui'ist is someone who just gets things done.
~ Dan Senor and Saul Singer

It is very important to do what it takes to get therk done. You should have, of course, done yesearch and home
work before starting on your work. Planning andetimanagement are crucial to keep track of youregtojork. Doing
things in the last minute will reflect poorly. A Wéhought and planned work can be showcased terstas an example.
The following are good books that | recommend omaggng your time and work:

. Stephen R. Covey. "The 7 Habits of Highly EffectReople.” [1]

. Fergus O'Connell. "How to Get More Done: Seven Oayschieving More." [2]

. Chad Fowler. "The Passionate Programmer." [3]

. Andrew Hunt, and David Thomas. "The Pragmatic Paogner: From Journeyman to Master." [4]
. Kevlin Henney. "97 Things Every Programmer Shoutt." [5]

As much as you can do advocacy for a project, youwlsl equally work on the project tasks and getghidone.
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Self Learner

Excerpts from the Chapter 1 of the book

ShapelT: A Perfect Gift for Budding Engineers to Beome Industry Ready
By Subramani R &, Vaijayanthi S

2017 240 pages / Softcover / Rs. 250

ISBN: 978-1946869166 / Notion Press

Sep 2016 — The campus placement events had justdstecross India. Unlike Europe
and US, where there are two intakes in a yearHeradmission process (Summer/Winter or
Spring/Fall), in India, there is only one intakesen. The academic calendar begins typically in
the month of June, and the graduation happen®imtinth of May.

A A The campus placement events are something tha¢alliters, students, parents and
campuses eagerly look forward to. Each year, teesats create a lot of buzz, and the local
newspapers are filled with articles about placemmeabrds of corporates, campuses, highest pay gaabiiered and so
on.

The campus placement events generally start wjilegplacement talk. In this pre-placement talle, tacruiter
talks about their organization and the career dppdres that they offer. The pre-placement talkhisn followed by the
selection process — which includes a whole gamuésts — analytical and quantitative aptitude testal and/or written
communication, group discussion, hands-on apptinathallenges, hackathons and many more.

In one such campus event, after our pre-placenadigtwe opened the session for questions. In teessions, the
typical questions would be centered around compiemsavork-location, nature of work, company’s wasiand the like.
We had well-prepared and rehearsed answers foe.tlBeg one of the questions caught us off-guardé dhestion was,
“How much of what you learnt in college are you sti using today at work?”

Well, that set us thinking. We had done our Baatseio engineering about twenty years ago and coatdecall
exactly how much of our college education we appéiework.

It was a difficult thing to quantify, but the lamgguestion in front of us wasVhat skills are being taught today
that will have little or no value in the future? There is a risk of usefulness of a college edanatiearing out even before
the educational loan repayments end.

We managed to give an answer to the student, luastnot convincing to us. As we left the eveng, dgluestion
raised by the student was still bothering us aiyhéred us to explore further, and the result istwlou see, th€HAPE
IT book.

Half-life of Knowledge

In 1962, Fritz Machlup, an economist, coined thpression half-life of knowledge’ to describe the amount of
time that has to elapse before half of the knowdeithga particular area is superseded or shown tonbree. The various
articles in IEEE (Institute of Electrical and Elewtics Engineers) journals over the last few desasteow a steady
dropping of the ‘half-life of knowledge’. The hdife of an engineering degree in the late 1920’s ahout 35 years; for a
degree from 1960, it was thought to be about adkca

According to aninternational Labor Organization report, the ‘half-life” of an engineer’s technical skillsas
estimated to vary from 7.5 years for mechanicalire®ys and 5 years for electrical engineers, toy2ds for software
engineers.

Russ LeFevre, President, IEEE-USA (2008) atidéhen thehalf-life of an engineeris five years it's quite clear
that the days when an engineer could spend higocareer shepherding a specific computer prograenlang goneYou
must be able to move from one discipline to anadiggipline, and you must be able to do it qui¢kly.

The depth of the question, which the student asiseid the pre-placement talk was sinking in, andhezight the
‘half-life of knowledge’ partly answered the questi

“The half-life of an engineer, software or hardwaig only a few years.”
Craig Barrett,
President, Co-Founder, Intel Corporation (1996)
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Many of the basic skills and much of the knowledigat people acquire while they are at school, geller
university are becoming ‘out of date’ at an alargniate. This means one has to be a ‘life-long ke@rio succeed in the
industry. We started calculating the amount of tome should spend on acquiring new knowledge.

UNPER 6RAPUATE ENGINEERING PROGRAM

LECTURE/LAB HOLR PER WEEK
40 HOURS/WEEK

LECTURE/LAE HOURS IN A SEM
YO HOURS/WEEK ¥ 15 WEEKS/SEM = 800 HOURS

TOTAL HOURS IN o YEAR ENGINEERING PROGRAM
600 HOURS/SEM X 8 SEM = ¥,800 HOLRS

Well, this is for the IT profession, and for othemgineering disciplines, time to be spent on aduginew
knowledge may be lower; nevertheless,engineer MUST spend 1-2 hours learning every dagp stay current.

Now, we had two more questions:
1. How long should one keep learning?
2. How does this learning happen?

The end of the three-stage life
We continued our search on how long one shouldmaathis learning. There is good news and bad news

The good news first. In the last two centuries, ltfeeexpectancy has increased at the rate of rii@e two years
every decade. And if this trend continues, a chiddn today has more than a 50% chance of livingj06 years. On an
average, most of these extra years of life wilhbalthy ones. It is as if the arc of life has beriended.

And the bad news. One has to keep learning thahrdaunger.

With longevity extending, the way we work is gegtitransformed, a new work-life model is replacimg t
traditional career path of the past. Those 55 tydi-old employees, currently part of the industolowed a typical
three-stage path: get educated, work and retirgnd& Gratton, professor at London School of Busineelieves this
pattern is about to be smashed to pieces.

"The life structure that emerged in the 20th ceptuia three-stage life of education, work and thetitement — is
unlikely to survive the life elongation.

How can you maintain and build productive assetemmost education takes place in your 20s? Howndzat
you have learned remain relevant over the nexte&s/against a backdrop of technological upheaval a
industrial transformation?”
Lynda Gratton and Andrew Scaott,
The 100 Year Life : Living and Working in an Agé.ofigevity

The three-stage life of educate, work and retirelmalikened to the traditional, sequential apphaacthe ‘water-
fall’ model in the software development parlance.

The half-life of knowledge necessitates taking agile’ approach to life, and drawing a parallelhw8crum (an
iterative and incremental agile software developnfirimework). One has to plan for multiple ‘sprinycles ofeducate>
work 2 educate work 2educate=> workand the iteration continues till one can sprintn(tended) in life.
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EPUCATE
WORK
RETIRE

Well, it's getting tougher now. Based on half-Igé knowledge and expected longevity of life, oned®to plan
for spending 1-2 hours/day for at least forty yearsl this is after the formal education.

Sounds tough and grueling, huh?

But wait, let’'s see if there is some good news, amrdstill haven’t answered the second question abow this
learning happens. Is it going to be formal classr®and grades?

“Life-long learning of engineering is possible ordy
disciplined life-long study and thought.”
Thomas Jones,
Former President, University of South Carolina

The life-long learning, if it takes place, will halittle or no resemblance to the formal collegeaadion that you have
gone through. Based on our experience, adult legmiodels adopted in the industry suggests thdiféhkong learning
will be:

* Less formal and more experiential
e Less classroom-centric and more pervasive

70:20:10 Model

70:20:10 is a learning and development framewaithich sets out a rationale for how employees ledihe
framework is attributed to Morgan McCall, Michaedrhbardo and Robert Eichinger at the Center for {Bred eadership
in North Carolina. This is based on the resultseskarch they conducted with senior business exesutbout the factors
they felt made them successful. In their publicatibhe Career Architect Development Planndrey presented the
70:20:10 model, which sets out the ways in whicbpbe learn.

They found that over the course of their carers,most successful executives had gained theit wadgable
learning in the following ways:

e 70% from challenging assignments and on-the-joleggpces
e 20% from other people (mainly their manager), neks@nd the feedback received
e 10% from formal training, such as courses and wags

ﬂﬂﬂﬂﬂﬂﬂ?Wﬁ?

7 O / ON-THE-JOB 2ox |lox
EXPE,?IENC’E INFORMAL FOJ?MAL

LEARNING LEARNING
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At its heart, 70:20:10 highlights that people getstof the skills and knowledge they need to ddr flob from on-the-job
learning experiences, rather than from classrooooarse-based learning.

3:33 Model

Dan Pontefract, in his bodklat Army, talks about how learning happens in an organizatibis all about a
collaborative culture, which will engage, empowed &ncourage all employees.

ELEARMING RO ARSHOWS

BLO5s SANME—-BASEDR LEARMNING

CRIENDING PERFORMAMNCE REVIEWS

WEBTAMS e COMNFEREMNCES F:o R m A L

HSER GEMERATER CONTENT PHYSICAL

ROTATION
S O C' A L VIRTUAL CLASSROOMS
PERVASIVE
LEARNING

RATINGS VIPEDS

COMMENTS

MICRO-BLOGGING CASE STUDIES

TAGBING WER CONFERENCING
DISCLISSIONS WEBSITES WEBCASTS COACHING

roersts INFORMAL

SHADOWING ARTICLES BOOKS

WORKSHOPS WERINARS

“70% of all learning projects are planned by thataer himself.”

Prof. Allen Tough,
The Adults Learning Projects (1971)

Pontefract’'s 3:33 model of pervasive learning pnese perspective on the reality of how we leard haw
leadership is formed. It suggests that:

» 33% of learning happens by formal means (e.g. piysical or virtual classroom, at conferences aatishows
and via e-learning)

* 33% is informal (e.g. via mentoring, coaching, wilss, reading books and case studies, listenipgdoasts and
role shadowing)

 33% is social (e.g. via user-generated contentiswidogs, videos, discussions, comments, ratimgbkiastant
messaging tools)

The concept of 70:20:10 and 3:33 learning was séfrey, and we thought we had answers for the aqurestiaised in the
pre-placement talk.
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HOW MUCH OF WHAT YOU LEARNT IN COLLEGE

ARE YOU STILL USING TOPAY AT WORK?Z

WHY IS OUR LEARNING AND RAPID TECHNOLOGY ADVANCEMENT

2 15 LEAPING TO CONTINUOLIS REPUCTION
KORMLEDGE BECONING REMIGANT: IN THE HALF- LIFE OF OUR KNOWLEPSE

z LIFE-LONG. BE PREPARED TO BE A
HOW LONG SHOULD ONE KEEP LEARNING? LIFE-LONG LEARNER.

LESS THROUBH FORMAL MEANS
HOW POES THIS LEARNING HAPPENZ AND MORE OF IT THROUGH

INFORMAL AND SOCIAL MEANS

“Learning is Pervasive, which is the switch frontraining is an event’ fixed mindset, to ‘learnifmga collaborative,
continuous, connected and community-based’ miridset.
Pontefract, D.
Flat Army: Creating a Connected and Engaged Orgatiin (2013)

Learning in the Corporate World

Gone are the days when individuals were trainednvithey joined the organization, and the trainingilddast
them their whole careers. The technology and pemseare changing, and job roles are becoming dimaitési, and there
are full-fledged learning and development departsevithin the organizations that are tasked with tbsponsibility to
keep workforce knowledgeable, skilled and up-teedaBut the world is changing so fast that even niegr and
development departments are not able to keep patersure that every employee is trained for ctiaed future jobs.

According to the Deloitte’§&lobal Human Capital Trends 201@eport,employees at all levels expect dynamic,
self-directed, continuous learning opportunitie3he report is based on more than 7,000 responses fiver 130
countries. As per the survey, eight in ten exeestimention learning as important, while four in tegard learning as a
very important issue.

Advances in technology, shifts in demographicg] #re constant competitive necessity to upgradekfoare
skills are the major disruptive drivers in corperétarning. These forces are pushing companies\elop new ways to
put employees in charge of the learnin@nd foster a culture of self-directed learningtiyhout the organizatiomhe
mobile devices make anytime anywhere learning ptesskFrom content-centric ‘push’ approach, the daay is moving
towards a learner-centric ‘pull’ approach.

Companies are adopting new technologies and nemwifeg models, for e.g., 43 per cent of companiggseyed
feel comfortable incorporating massive open ontioerses (MOOCS) into their learning platforms comepgao 30 percent
the previous year.

Corporates stress the importance of employeeasarm Icontinuously and keep abreast of the latetbteiin field of
work — and this is through Self Learning, completadrwith a social approach of collaborative leagniith peers, teams
and professional networks.

‘I am a lifelong learner’, Satya Nadella says

It is refreshing to hear Satya Nadella, CEO, Miofo€orporation speak about his passion for andriiment to
continuous learning.

“I think the thing that | realized is, what excite® is that I'm learning something. | can learn stinmg about some area.
| can learn something from people. | can learn sitning from doing things differently. And | admiteat in other people,
too. | fundamentally believe that if you are nairt@ng new things ... you stop doing great and usiinigs. So family,
curiosity and hunger for knowledge all define me.”

Satya Nadella started his career as a membereofetthnology staff at Sun Microsystems. In 1992 jdieed
Microsoft. He was on his way to get a master’s dedn business when the Microsoft job offer cantee Tompany was
building an operating system that ultimately wobi known as Windows NT and needed team membersuntierstood
UNIX and 32-bit operating systems. Nadella wanadamplete his master's degree and take the Miftrgsio. He did
both.
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“I used to fly to Chicago Friday nights, attendssas Saturdays and come back to Redmond to woirkgdilne week.” It
took him two-and-a-half years, but he finishedmisster’'s degree.

“What defines me ... I'm a lifelong learner. Iybonore books than | read or finish."
Satya Nadella, CEO Microsoft

THINK 40: Self-Initiated Learning Program at IBM

To foster the link between IBMer engagement anentlexperience, IBM launched a broad range ofidalct
activities, and one of the flagship learning progrhas been THINK40, a self-initiated learning peogrof at least 40
hours of professional development that every IBMedergoes each year. According2013 Corporate Responsibility
Reportof IBM, IBMers completed more than 25 million learg hours in 2013, and this number only keeps grgwvery
year.

IBM’s Think Academy is a new method of sharing dedrning that the entire company does togetheis Th
online, easy-to-digest approach to learning allewgployees to gain insight in areas critical to blisiness where new
knowledge is being rapidly created. This allows Eypes to become experts in and advocates of saphiinging areas
such as cloud, Big Data and analytics, mobile aihs computing. Courses called Think Friday sessioegin on the first
Friday of each month, but employees can choose whdrow they access content. IBM CEO Ginni Ronietiyins each
Think Friday session by framing a given topic,iitgoortance and key concepts to explore. She algolady interviews
clients to gain insight into how a topic affectgithbusiness and what they are learning abouthinklr Academy curates
and houses each new topic in an interactive legranvironment.

We looked at IBM and Microsoft, as the softwareieagring field experiences a half-life knowledgewd and a
half years.

It is becoming increasingly evident that employees working in a volatile, uncertain, complex amdbiguous
environment (VUCA). Organizations are trying toateea learning culture that

» Focuses on self-directed learning, i.e., encoutagimployees to develop themselves
» Blending the learning environment with the work irorment

All the above discussion leads us to conclude'thelf-Learning’ is a trait every budding engineer must cultivate
and nurture to survive and succeed in their career

Now, as students and budding engineers, the quegtio may have in your mind:
What is Self-Learning?
What are the opportunities available for you tcsdb-learning?

"Learning never exhausts timaind" — Leonardo Da Vinci
All of you may recall Ekalavya, probably, the easli Self-Learner recorded in the history of mankind
Ekalavya — the story of an early self-learner fronindia

Ekalavya was a young prince of the Nishadha, aemerition of jungle tribes in ancient India. Ekgaspired
to study archery from Guru Dronacharya. Guru Driwaaga, Guru to the royal family, imparted varioddls to the
Kauravas and Pandavas. Ekalavya approached Drayacheho was very impressed by his sincerity. Ugoiguiring
about his lineage, Drona rejected him on the grewidribal parentage.

Deeply hurt by Drona's rejection, Ekalavya did give up on his resolute will to master archery.d#ee stayed
hidden in the forest while Guru Drona was teachimg Kaurava and Pandava brothers. After they tefthe ashram,
Ekalavya collected the mud on which his Guru walksda symbolic gesture of his want to follow hi©ktedge and
footsteps. He later went into the forest and mad&tue of Drona. He began a disciplined prograrsetiflearning over
many years. Eventually, Ekalavya became an archexeeptional prowess, greater than Drona's besil,pArjuna. He
accepted the statue as his guru and practicedn &f it every single day.

After many months, Drona, along with the Pandavabkthe Kauravas, camped in the very forest whemdaa
resided. At night, their sleep was disturbed byitleessant barking of one of their own hunter dégsit was a new moon
night and pitch dark, none of the royal pupils weetl out to drive the dog away. All of a suddee, blarking stopped. The
royal pupils came out and saw the dog was unablbatk due to an amazing construction of arrowsnieh all around his
mouth. This construction was harmless to the dagphkevented the dog from barking.

IEEE India Info. Vol. 14 No. 1 Jan - Mar 2019 Page 156




Drona was amazed, but also distressed: he had gedmirjuna that he would make him the greatestearichthe
world. Drona and his students investigated, andecapon Ekalavya. Upon seeing Drona, Ekalavya camdebawed to
him. Drona asked Ekalavya where he had learnt aycligkalavya replied "Under you, Guruji", and shaw@rona his
statue while explaining what he had done.

Well, that's how self-learning happened thousanflyears ago. As we set out on our conversation With
millennials on how they do their learning, we savpaitern emerging. The students, today, have at féae distinct
opportunities to pursue self-learning:

5 - WAYS OF SELF LEARNING

TECHNICAL PAPER PRESENTATIONSS SYMPOSIUMSS TECH FESTS

PEER LEARNING CROWPSOURCING

ONLINE MOOC, YOUTUBE I , . SEMESTER ABROAP PROSGRAM

1. Online Learning — Leverage MOOCs, YouTube videos and tons of riztavailable on the net to pursue topics of
your interestMalvika Joshi andTanmay Bakshi stand out as great examples of self-learning,theg made it to the
headlines.

2. Peer Learning — Forming special interest learning groups is la@otvay by which students motivate and learn from
each other. The stories tshita Joshi, who acquired new skills through peer learning aedured a job-role of her
choice, orMohammad Anwar and his team who realized their dream of desigaingraft, are fascinating stories of
what one can achieve in a peer group.

3. Technical Paper Presentation- Technical Paper Presentation refers to presegting research work in an invited
conference/workshop/symposium. In addition to hegghe students gain an in-depth knowledge, tisis hélps them
to improve their communication skills, share tHaiowledge and encourage them to read existing bbénowledge
and make incremental original contributions. Almaktmajor engineering colleges host technical sysiyms, and it
was refreshing for us in our field work to listemAnjali Mishra, Aphurvika Mani andDebayan Mandalon how
they derived their inspiration to seek knowledgd aent about publishing papers in internationalfemnces.

4. Crowdsourcing refers to the practice of obtaining informationirgput into a task or project by enlisting the seeg
of a large number of people, either paid or unpégijcally via the Internet. There are many porttiat offer
opportunities for students to bid and work in rifal-industry projects. The learning one gets froarowdsourcing
projects are immense, and it was exciting to see Juseph Chackostarted with freelancing and gained experience in
mobile-app development, that landed him with agbthe Apple Garage at IBM.

5. Cross-cultural Learning Opportunities — Travel is a great teacher, and there are campliaesffer opportunities to
students to pursue a semester or their project-worknternship in a university outside the countialavika
Sureslhis story makes an interesting read of how spendisgmester abroad helped her to hone her teclskitdaland
how the cross-cultural exposure made her a moisticahdividual.

Less than a decade after directing workers to comicate in English at work, billionaire CEO of Japae IT giant
Rakuten, Hiroshi Mikitani, has now asked his 17,@d@loyees to learn basic coding. "If you're wogkfar Toyota, you
know how the automobile works...So if you work &t IT company, you need to know what's in the caspuMikitani
said.

The International Olympic Committee has unveilebats designed to help workers and attendees, gglsifwheelchair
users, at the 2020 Tokyo Olympics. Made by Toythe, 'Human Support Robot' and 'Delivery Support dRowill
perform tasks like carrying food, and guiding atlees to seats. Further, Panasonic-made 'Powert Aasts' will help
workers lift heavy objects with less strain.
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Announcements

Call for Volunteers for IEEE India Council Student Coordination Team

The Student Coordination Team will comprise of stutg & young professionals who give their committriervolunteer
for next one year.

The team will mainly focus on
e Industry Relations
e Wehinar & Online Training
e Social Media Coordination
e Editorial & Newsletter Coordination
e SB Networking Coordination
e Graphic Design Coordination
e Young Professionals Coordination
e WIE Coordination

Link for Nomination:bit.ly/ICSCTCFV

The deadline for nominations would be till: 31strigta 2019 For any queries, they can be routed
to vamshikrishnaj@ieee.org

Workshop on Connecting World through Electromagnetics at llITakdgpur during 28-28 Apr 2019

The workshop being organized by IEEE AP-MTTS Stadgmanch Chapter, [IT Kharagpur will introduce tbarticipants
to the cutting edge technologies like Millimeter WgaCommunication, RADAR Communication, Plasmoni©gtical
Metamaterials etc. Some important modules of astraiver system will also be presented in detal, from concept to
simulation, fabrication, and packaging. Simulatingrious electromagnetic scenarios using HFSS, ARMBTLAB,
Python etc. will also be covered. Apart from thekere will be talks from IIT Kharagpur facultiesdhinteractive sessions
with technical experts from DRDO and other defemrgmnizations. More dtttp://ewh.ieee.org/sb/kharagpur/iitkgp-mtt/

IEEE TENSYMP-2019 at Kolkata during 7-9 Jun 2019

The IEEE Kolkata Section will host the IEEE TENSYMBP19 on the theme “Technological Innovation fomtéunity”
during 7-9 Jun 2019 at Biswa Bangla Convention feeMewtown, Kolkata.

The Early Bird Registration Deadline is"™.8pr 2019. More ahttp://ewh.ieee.org/r10/calcutta/tensymp2019/inkem|

‘IEEE Region 10 Conference Leadership Program at Ga during 17-18 Aug 2019

This program aims to train volunteers from the isest of Region 10 to organize and guide IEEE canrfees efficiently
and effectively ensuring the quality as per IEE&hdard in their respective sections. The topidsetaovered will include:
IEEE Conference History and Context Setting, Whyn RuConference? Benefits and Value of Conferenga@zing,
Measurement and Success Criteria for Events, @e8tarted: Creating a Plan of Action, Sponsorshigfinitions, Roles
and Accountability (Including MoUs and MGA Sponduaps Approval Process), Organizing Committee: Rotesl
Formation, Technical Program, Peer Review and Genfe Quality, Conference Publications Start toishinIEEE
Conference Publications Program, IEEEXplore, Pligia Checking, eCopyright, etc.), Financial Managatof Your
Conference: What You Need to Know, Event Planniriguhning the Event, Closing Your Conference, Besictice
Discussions / Case Studies, |IEEE Meetings, Condexer& Events Overview. All Sections requested tocoerage
participation and nominate one delegate (maximum) tihom your section by 6th April 2019. For additad info, pl.
contact Mr. Deepak Mathur, Director - Elect 201220 IEEE Region 10 (Asia Pacifiddeepakmathur@ieee.org

ILS-19 WIE International Leadership Summit at Bangalore during 30-31 Aug 2019

IEEE Bangalore Section and WIE AG Bangalore Sectidlh conduct the WIE International Leadershipnguit (ILS19)
during 30-31 Aug 2019 at Hotel Sterlings Mac Bdaga WIE ILS19 will provide regional opportunitiés foster
networking, mentorship, and possible collaboratifinis program is part of the portfolio of globaitiatives that focus on
Empowerment, Entrepreneurship, Leadership, and&dtechnology. The theme of the Summit will be “Biéting the
Defined” More atwie-ils2019.0rg
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IEEE TENCON-2019 at Kochi during 17-19 Oct 2019

TENCON is the flagship premier international teclahiconference of IEEE Region 10. The Theme for TEWI-2019 is
"Technology, Knowledge, and Society". It will beldheluring 17 — 20 Oct 2019 at Hotel Grand Hyattldgatty, Kochi,
Kerala.

Paper submission deadline: 29th Apr 2019. Moratgt://www.tencon2019.0org

IEEE INDICON-2019 at Marwadi University, Rajkot, Gu jarat during 13-15 Dec 2019

IEEE INDICON-2019, the flagship conference of tBEE India Council will be held at Marwadi Univesi Rajkot,
Guijarat from December 13 to 15, 2019.

Paper submission deadline:".7un 2019. More ahttp://indicon2019.in/

Acknowledgements:ICNL wishes to acknowledge various internet sourfoeghe information presented in this issue of
the newsletter. Our exclusive thanks to inshottdpé://www.inshorts.cojn— a content discovery and distribution
application, which aggregates the news across thie\and presents them in a concise manner. Véetladsk Mr. Sunil
Agarwal and Mr Ajit Ninan for the permission to ubeir thought provoking cartoons appeared in Tiofdadia. .

Guidelines for IEEE India Council Newsletter Article
Please follow the general guidelines given belomttie articles sent to IEEE India Council Newslette

Article content: The article should be of genergéiest, explaining the concepts, using casesorilldistrating
technological trends or other areas of intereHEEE.

Length: 4-5 pages in about 2500 words. (longecladiwill also be considered)

Format:

. Word document file format.

. Single Column

. Single Spacing

. Times Roman Font in size 10 Point.

Please keep minimum level of indentations whilerfaiting the article. Aligning to the left is alway®lcome.

Pictures: Apart from embedding the pictures in appate places in the article, please send theriiadally as individual
jpg files.

References: To be listed at the end of the arfaase do not include in individual pages)

Please provide also, the following for inclusiorthie article.

1. Full affiliation of the author(s) with email id.
2. Author(s) picture(s) in jpg.
3. Author(s) profiles (as running text), a briekedn about 150-200 words.

Please note the articles provided are re-formattestlit the newsletter page layout.

The articles are not peer reviewed and also natkattbfor plagiarism from our end. Hence pleasefyéhie facts
presented and check your material for potential/dghts and intellectual property rights violation.

To get an idea of the type/nature of articles duedpiblishing style, please refer to past issu¢seohewsletter at
http://sites.ieee.org/india council/newsletter/

If further clarifications are required, pl. contdlce editor HR Mohan by email iee.icnl@gmail.com

Please send the article along with the requesfedoynemail toieee.icnl@gmail.conthe exclusive email id for the
newsletter.

The Editor’s decision is final
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Guidelines for submitting reports to get published in the IEEE INDIA INFO, the India Council
Newsletter (ICNL)

* Please submit the event reports within TWO monthsdappening. Older events reported may be igghor

* The matter may be in doc / rtf / txt format. Pleaseid other formats such as pdf, jpg as they ndtl be
considered.

* Please use SINGLE column format (while the repoprepared).

» Please avoid embedding the photos in the docuretating to event reports. However, images refeimeatticles
alone may be embedded at appropriate places @rticte document in addition to sending them separa

» Please send the event photos (typically one/twt) beparately (even in they are included in thergp

» Preferred format for photos is “jpg”. Please avagading the photos in “bmp”, “png” formats.

» Photographs in digital form should not to excee84lpixels in width. You may use any photo editinffware
(MS Office Picture Manager is quite useful) to-siee the image. This will reduce the file sizahed images
considerably. Pl. avoid sending large size phdimsr{etimes we get files even up to 6 MB size). Weegaly
recommend file sizes less than 500K.

» Provide your name, full affiliation, membership amd email id at the end of the document.

» Send the matter by email with the subject: Frddection / College Name in short forrm=Reporton <Event
Name (short name is OK) & Dateyg: “From Madras Section / SSNCE -- Report on Gon¥Vireless
Networking dt. 10-11, Feb 2017”

» Please send the matter by email to ieee.icnl@ groail.

» Please note that the matter sent to other emaihaisget ignored and may not be considered.

» Please submit the matter for publication latesBtinof the publication month (currently Mar, JuepSDec as
ICNL is a quarterly) to facilitate inclusion in thguarter’'s issue of IC Newsletter.

* Pleae note that while all efforts will be made foiblishing, due to certain practical constrairtig, actual
publishing may be delayed.

* We will be constrained to ignore the submitted malg, if they do not follow the above guidelines.

» Please co-operate with us by adhering to the goielekpecified.

IEEE India Council Website

The website of the IEEE India Council (IC) has beetlesigned using the Wordpress content managesyst@m and is
hosted on the IEEE webserverhdtp://sites.ieee.org/indiacounciWith the efforts of the web master Dr. Suryanarayan
Doolla of IIT Bombay. The readers may find the doling links of the IC useful.

Home:http://sites.ieee.org/indiacouncil/

Executive Committeenttp://sites.ieee.org/indiacouncil/about-ieee/exi@edscommittee/
Sectionshttp://sites.ieee.org/indiacouncil/about-ieee/sei
Chaptershttp://sites.ieee.org/indiacouncil/about-ieee/chegit
Announcementshttp://sites.ieee.org/indiacouncil/category/ann@aments/

Events http://sites.ieee.org/indiacouncil/events/

Newsletter Archiveshttp://sites.ieee.org/indiacouncil/newsletter/neiisr-archives/
Conference Normsttp://sites.ieee.org/indiacouncil/conference-ndrms

INDICON: http://sites.ieee.org/indiacouncil/indicon/

Student Activities — Awardsttp://sites.ieee.org/indiacouncil/student-actestawards/
M V Chauhan Student Paper Contdstp:/sites.ieee.org/indiacouncil/student-actasfmvc/
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