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Message from the Chairman

Dear IEEE Indian Members,

| am happy to see that fourth and final issue df%06f India Council (IC) newsletter is
being released. The newsletter is having infornmatad India Council, Sections,
Chapters, Affinity Groups etc., interesting art&clen diverse fields of interest to our
members along with few regular informative columhsongratulate and thank the
efforts taken by Mr. H.R. Mohan, Newsletter Editbwould also like to put on record
and thank the Section leaders who have extended dbeperation in providing the
inputs to the newsletter.

The flagship technical conference of India Coun®IDICON-2019, was held in Marwadi University, Rajk
Guijarat in collaboration with IEEE Gujarat Sectduring December 13-15, 2019. Our of 502 papersived

, 241 papers were accepted after at least 3 teadmeiciews by the reviewers. INDICON was inaugedaby
Toshio Fukuda, IEEE President 2020, Professorjrigelpstitute of Technology/ Meijo University (Cldp 15
invited talks, 2 tutorials, 2 workshops, 2 focusedsions, start-up-innovation session, YP-WIE eas$ilVC
paper contest and 241 paper and poster presenthtimngh multiple parallel sessions were the hgiits of
INDICON-2019. Mallikarjun Kompella and Riteshkumé&r Shubham Saxena (jointly) were awarded MVC
paper contest winner under UG and PG category ctgply.

This year India Council has constituted IC Leadgrgkwards. Sri RK Asthana, Delhi Section was corddr
with IEEE India Council Chair Lifetime Achievemefwtvard 2019. Prof Sivaji Chakraborti, Kolkata Senti&r
TS Rangarajan, Madras Section, Er NV Rao, Hyder&msation, Prof Anil Roy, Gujarat Section, Prof KVS
Hari, Bangalore Section, and Prof D Doke, Punei@ed¢tave been conferred with IEEE India Councilt®ec
Chair Lifetime Achievement Award 2019. During INDDDI-2019 Awards function, these awards were
presented to them.

IC AGM and EXCOM were held on 14th December at MatinUniversity Rajkot, Gujrat. Secretary’s report,
Finance report, Status of INDICON-2020 and AISYWRQ20 were presented. Council is happy to shate tha
under IEEE R10 Incentive Scheme, IC has scoredebigpoint and secured first rank among all theethre
councils of IEEE R10. An incentive of US $2000 vii# received from IEEE R10 for IC’s activities amcerall
performance.

New guidelines for IC Awards and e-notice were folaed. Now any IEEE event information can be sent
through e-notice to all the Indian IEEE membersplying INR 5000/ per e-notice, to IC account. Secti
chairs should endorse the e-notice for the same.

I am sure that with the help of active IEEE volamtein India, we will be able to make IC as onehaf best
councils of IEEE.

Prof. Sri Niwas Singh, FIEEE, FIET, FNAE, FIETBER)
IEEE IC Chair 2019
snsingh@iitk.ac.in
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Message from Editor
H.R. Mohanhrmohan.ieee @gmail.com

Dear readers,

We are presenting the fourh quarter issue of I@iancil Newsletter (ICNL) for the year 2019. This
current issue of ICNL is of 136 pages and feati@&srticles. To facilitate easy downloading, the
issue is presented in two parts — Part 1, havigglae items such as messages, activity reportslusu
columns such as IT Happenings, Information ResaurBeoks, Book Excerpts and Announcement and Péatiring
contributed articles by professionals and academiemunity.

ICNL extends hearty congratulations to India Colyngarious Sections for receiving the incentivenird&R10 for their
performance in 2019. Our congratulations to allalard winners during the INDICON-2019 held at MadivUniversity
Rajkot, Gujrat. (The entire list is published i tBecretary’s report in this issue). We are rgaibud of our winners.

ICNL thanks the organisers/ & chairs of the Bangal&erala, Madras, Hyderabad, UP Sections forisgnttheir section
related activity reports as per guidelines. We #tiemk Vice Chair, IC SAC for the report 8dSYWC-2019. Our thanks
to Mr Puneet Mishra, IC Secretary for the exceli@nd comprehensive report on India Council atigigifor the year
2019. and Dr. S.N. Singh, IC Chairman for the suppn facilitating these reports. We note thatyofdw activities are
reported out of numerous events conducted acresSéhtions. We will be happy to publish the repoftall activities if
received from the organizers/sections directly het hewsletter email ideee.icnl@gmail.com as per the guidelines
published in the newsletter elsewhere and alsdablaiat https://goo.gl/DcVPmx

ICNL thanks the authors who have enthusiastica§ponded to our request and contributed the fatigwiformative and
interesting articles included in this issue in Part

1. Importance of Lithium-Based Energy Storage in Atlng India’s Climate Goals by N. Vedachalam, G. A.

Ramadass & M. A. Atmanand

Norbert Wiener and his Impact on India by Prof. Todpal & Prof. Greg Adamson

Use of IOT in Container and Shipping Industryd &s impact on Global Trade by Mr. Sunil David

Deep Learning meets Coding Theory by Dr. Sreerammia & Dr. Himanshu Asnani

Disrupting Primary Healthcare Industry with Artifit Intelligence, Computer Vision, and 0T Enabledgine by

Mr. Mayur Ramgir

Digital Transformation: The New Oil: Refineries aktgines to Tap into this Source of Power by Mrnkéa

Krishna

7. Enterprise Master Data Strategy: Deprived MastdaBaRemedies by Mr. Subbaiah Bala

8. Best practices for testing Al solutions by Mr. Sofaeorge & Mr. Rajeev Mullakkara Azhuvath

9. Using Al on loT Sensor Data - for predicting healfhman and machine by Dr. Arpan Pal

10. State of Telecom: A journey to 5G in India y AkR8ubramanian

11. Cognitive Radio Technology for Sub-6 GHz 5G Commaations by Dr. Raghvendra Kumar Chaudhary

12. What are Micro Frontends by Mr. Santhosh Krishnahyur

13. Mining the Powers of Open Source: A Case-StudyJeage of Open Source in Institutions by Dr. Srdye
Shalinie & Ms. Nagarathna Ravi

14. Why India must amend its Information Technology Aict the age of Artificial Intelligence by Dr. Chdrika
Subramaniyan

15. A note on Interesting Facts on Information Retrie8gstems by Dr. S. Sridhar & Dr. S. Padmakala

16. Blowing the Whistle on Data Breaches and Cybersgcataws by Ms. Hamsa Mahendranathan & Mr. Chris
McLamb

17. Get your TNA (Training Needs Analysis) done — Wiwy?Mr. M. K. Anand

18. Holistic Digital Empowerment for Unleashing Humixrcellence by Mr. Lakshman Pillai

arwN

o

ICNL wishes to reiterate that these articles piiglis in this issue are not peer reviewed and are rads checked for
plagiarism for which the authors are responsiblettter, the views expressed in these articlestaeadf the authors and
ICNL is not responsible for any consequences afgutiie information provided in them.

We are happy to have published briefs on the fatigibooks and thank the publishers for providingies of the books.

» Achieving Lifetime Employability

* Technical Communication

e Career Development All-in-One For Dummies
» Blockchain For Beginners

» Engineering Economy and Management

» Information Systems Security
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» Virtual & Augmented Reality For Dummies

» Enriching Your English

* Moral Fiber: A Practical Guide to Living Our Values
» 21 Difficult Conversations

» Information Technology - Law and Practice

e Law Relating to Intellectual Property Rights

e From Start-Up to Global Success: The Zensar Story

We are also happy to have included excerpts franbtok “Achieving Lifetime Employability” with thpermission of the
author.

Chairman Dr. S.N. Singh has provided a comprehensigssage highlighting the flagship event of IONBICON-2019,
the IC awards etc., The” What's hot in IT - An ladiPerspective” a regular column by Prof. S. SagagoDirector, [[IT
Bangalore provides a broad overview on various mawd happenings in the IT and Telecom sectorsidtal during Sep-
Nov 2019. We are sure that readers will find thi@rimation and the related links provided in théuom “Information
Resources” compiled by the editor Mr. H.R. Mohatl & of interest to ICNL readers. We wish to aldt “Interesting
Reads”, a regular blog post published once a wgékirh (the source from which the matter for theohnfiation Resources
is compiled) may also be of interest to our readéte archives of these blog posts can be accested 3
https://goo.gl/VGXizd We have added some reference information at deoé few articles and effectively utilised the
white space. To provide relief from the seriousterafew cartoons, tithits, quotations, news bits also included which
we are sure will interest the readers.

We wish to remind our readers to renew their mesitiprfor the year 2020 n time and continue to handisturbed
service from IEEE and enjoy the membership benéfite request the members to encourage new mempeasiong
their contacts.

ICNL wishes to acknowledge various internet sourfoesthe information presented in this issue of teavsletter. Our
exclusive thanks to inshortit{ps://www.inshorts.cojrand Mr. Sunil Agarwal & Mr Ajit Ninan for thegumission to use
their thought provoking cartoons appeared in Tiofdadia.

ICNL wishes all its readers advance happy and prosperous New Year 2020

Conference Announcements

EMPRA 2020 is a workshop and doctoral symposium"Blectromagnetics and Microwave Engineering: Pedsigo
Research Trends and Applications" being held atSBPilani, Hyderabad Campus during Jan 2-4, 2020reMat
http://sites.bits-hyderabad.ac.infempra/empra/

AISP'20 - International Conference on Artificiakéfligence and Signal Processing is organized byvllore Institute of
Technology-Andhra Pradesh and IEEE Guntur subaedtom 10-12th January 2020 with Technical Co-spoship by
IEEE Hyderabad Section, India. Moretditp://www.aisp2020.in/

First International Conference on Urban Data S@efitieme: Smart Cities is being held at IIT Madfasng 20-21, Jan
2020. This event is supported by IEEE Computer&gdvladras Chapter, IEEE Smart Cities, |IEEE Staasl&ssn, IEEE
TEMS, SETS, CloudMOOL CIl, IT Madras Research Pamkd ACM Chennai Chapter, ACM India. More at
http://dos.iitm.ac.in/lUDS2020/

An International Conference on Electrical and Himtics Engineering (ICEEE 2020) is being jointlganized by Madan
Mohan Malaviya University of Technology (MMMUT), Gakhpur (Uttar Pradesh), India and North DakotateSta
University, Fargo, USA in collaboration with IEEBPUSection, at MMMUT Gorakhpur (UP), India duringbFeary 14-
15, 2020. More atttp://www.mmmut.ac.in/iceee2020/

2nd International Conference on Data Science, Mechiearning & Applications is being held during 3Abr 2020 at
Pune. More afttps://www.icdsmla.com/

The 3rd 21st Century Norbert Wiener Conferencelieduled at the CEG Campus, Anna University betvia3en 26 July
2020.More ahttp://21stcenturywiener.org/

IEEEHYDCON-2020 is the biennial signature confereraf IEEE Hyderabad Section. For the first timdsitbeing
organised on 11-12 September 2020 at Hyderabadia loeh the theme  “Industry 4.0".. More details at
http://www.ieeehydcon.org/about/#hydcon-2020
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IEEE Bangalore Section Events

Siddaganga Institute of Technology, Tumakuru
Paper Presentation Workshop

Paper Presentation is an important event in anneegs life. Keeping that in mind IEEE SIT SB orgad a paper
presentation event o’@ctober on account of celebration of IEEE day. afdthalata, Assistant Professor, ECE Dept, SIT
graciously accepted our invitation and delivered tips and other necessary things that need toepe during paper
presentation.

In this event, the IdEEEas 2k19 poster and welgite APP was also launched during the time by D Kuresh, Branch
Counselor and delivered a small talk on idEEEas®KIr. Sunitha N R, WIE counselor delivered a srapélech about the
WIE CODE that was about to be conducted in the mieg week.

WIE CODE.

First time ever in the history of IEEE SIT SB, WIEODE, a national level 12-hour hackathon was cotedlién
Siddaganga Institute of Technology, Tumakuru ofi @2tober 2019 by WIE affinity group of the SB. lasvexclusively
organized to encourage women in the field of tetdmyo A total of 170 abstracts was received outvbich 39 teams
consisting totally 148 participants were selecfeat. the involvement of more girls, with zero regisibn fee, with a group
of 4, 2 minimum girls and a compulsory girl leadthis event was a great success. Cash prizes wbrtbk for the
winners, 10k for the runner up and 5k for the hestmen team and also a consolation prize was gi@entificate of
participation was given to all the participants.tital of 8 mentors from reputed companies likeagia, Amazon, J P
Morgan, Analog devices, Nuclei and zscalar werétéavto mentor the participants. Two judges fromLHGdged WIE
CODE. Event was a huge success with 148 partigpant

IDEEEAS 2K19

IEEE SIT SB conducted its annual flagship eventBHRERSs 2k19, a national level technical symposiume Elent
comprises of 10 sub events with majority of techh&nd couple of non-technical. Dr. T Srinivas, fBssor, ECE, IISC
was the chief guest of IdEEEas 2k19. IEEE Photosicsety was inaugurated in the institute follovilsdkeynote talk on
optical communication and networking by the chieé¢st.
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Participants from various institutes across theniitaka participated in the various events in IdEER&19. With a grand
total of 1011 participants, the event became thstmsiaccessful IdEEEas till the date. The sub ewér C-Nario (coding
contest), Rectifier(Hardware debugging), Cerebfiacfinical quiz), Aavishkar (hobby project), Robstid®resentario
(paper presentation), Android Zone(App buildindgEEas idol (special event), Trademark(logo desig) Photographia
(photogenic event) gave the participants a wayxfoee themselves technically. The response froenpirticipants was
overwhelming and it made the event a grand sut¢bassany other technical events in the institute.

Irha o

dEEEas 2k158

A TIOALE (ELE RHOTORIES SOLIETY.

iToons Sunil Agarwal & Ajit Ninan

My mother-in-law is in town. Can |
work late in office this month?

tieélﬁliﬁonﬁ.ih
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IEEE Kerala Section Events

IEEE TENCON-2019

IEEE TENCON 2019, the Flagship conference of IEEE Region 10 wad deking 17th to 20th October 2019 at Grand
Hyatt Kochi Bolgatti, Kerala, India. The Theme fGENCON 2019 wasTechnology, Knowledge, and Society
TENCON 2019 at God's Own Country brought togetlesearchers, educators, students, practitionersndecats and
policymakers from across academia, government,sinduand non- governmental organizations to discekare and
promote current works and recent accomplishmemtssa@ll aspects of its theme.

Tutorial

The four day TENCON 2019 started with 5 pre confeestutorials on 17th Oct 2019. Of this, three wacademic
tutorials and two were industry sponsored tutorifile topics varied from machine learning to handwsecurity to system
design.

1. Physically Unclonable Functions: Design, Applicao& Threats by Dr. Rajat Subhra Chakraborthy (IIT
Kharagpur), Dr. Jimson Mathew (IIT Patna), Pran@sahtikellur (IIT Kharagpur)

2. Preparing Students for 21st Century System Desigrllénges & Solutions using NI Platform kysweswaran
Jagadeesan and Nilutpal Choudhury (National Ingnis)

3. When loT Meets Machine Learning: Opportunities @lithllenges bySanjay Srivastava (Dhirubhai Ambani
Institute of Information and Communication Techrgyp and Manish Chaturvedi (Pandit Deendayal Pairole
University (PDPU), Gandhinagar)

4. Deep Learning with MATLAB by Amit Kamath (Mathworks

5. Malware Analysis by Hemant Rathoiiifa Institute of Technology and Science, PildtiK Birla Goa Campus)
andAshu sharma (Mindtree)

Each tutorial was a three hour session with somed$iaon exercises. Tutorial speakers engaged therened and
entertained questions post tutorial session as. \E@lth tutorial session ended with a thanking ef speakers and a
memento presentation for their invaluable contidouto TENCON 2019.

Inauguration - TENCON 2019

%3]
.E —— COLDSPONSORS ——
- \
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IEEE TENCON 2019, the 4-day International conference of IEEE Regl®) was inaugurated by Hon Governor of
KeralaShri. Arif Mohammed Khan on Friday, 18th October at 10am. Dr.Akinori Nisdni&, Director, IEEE Region 10
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presided the function. Dr. Suresh Nair, GeneraliCA&ENCON, welcomed the gatherinQr Suresh Nair, emphasized
the work of IEEE Kerala Section volunteers dutng Kerala Floods 2018 .

-
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Kerala Governor Arif Mohammed Khan in his inauguealdress called upon technocrats and scientistdet@lop

environment and people friendly technologies thatavailable and affordable to the common man. e technologies
must be in synergy with the goal of sustainablesttgyment and clean and healthy future. Underlinhegprofound effect
of technology in all aspects of human life, he sdudt development and use of technology has toobéed in moral

commitment. From the social point of view, techgyldas to be guided by a level of moral and engnegurial thinking.

He also added that such moral commitment is eviftemh the theme of the conference, ‘Technology, Kiedge and

Society’. Dr. Nishihara applauded the efforts oEEEKerala Section and congratulated for the awéndg received as
token of appreciation. Stephen Welby, ExecutiveeEtior and COO, IEEE, offered his felicitation. . Bameer S M, Chair
Kerala Section proposed the vote of thanks foiirthagural function.

Technical Program committee under Prof. Lillykulgcob reviewed a total of 1402 papers from 25n@a@s, for the 10
regular tracks and 25 special sessions. After ttoarads of blind review process, track chairs dreddpecial session chairs
selected 687 papers. The acceptance ratio was BB%n the accepted papers, we got 504 registsation 502 oral
presentations. The papers were presented dimieg tays distributed under the following tracks:

e Track 1: Data Science & Engineering

e Track 2: Computing Technologies

e Track 3: Computational Intelligence

e Track 4: Communication & Networking

e Track 5: Signal & Image Processing

e Track 6: RF Circuits, Systems and Antennas

e Track 7: Devices, Circuits, Materials and Procegsin

e Track 8: Power, Energy and Power Electronics

e Track 9: Robotics, Control, Instrumentation anddxoéation

e Track 10: Biomedical Engineering and Healthcarehfietogies

Mr. Tony Thomas, CVP and CIO Nissan Motor CorpanmatiDejan Milojicic, distinguished technologist fnoHewlette
Packard, John-Hwan Kim, Professor, School of ElsltEngineering, KAIST, Vinod A Prasad, ProfesdoF, Palakkad,
V John Mathews, Professor, School of ElectricaliBegring and Computer Science , Oregon State WsityetUSA and
Bruno Grippay, Regional Director, Connected Cars kelligent Mobility-Nissan delivered Keynote addses. The five
topics of Keynote address are Deep learning, Ma&chitelligence learning for Agent-embedded RobBtsin Machine
Interface System, Neural Prosthesis for AmputeésSpinal injury Patients and Connected Cars in MyghbRevolution.

The conference brought together Researchers, Faddung software developers, Students, profestspmechnocrats,
policy makers, Government departments, industt&gligovernmental and nongovernmental organizationsliscussions
and facilitated learning of the most advancednetdgies applied in various fields of activities.
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SPECIAL INDUSTRIES TRACK

The Special Industries Track started with the sesshaired by Dr. Chris Gwo Giun Lee, the chairRif0 Industry
Relations Committee. The First Key-note Speakehefday was Mr. Jaswinder Ahuja, the Managing Daeof Cadence
India, who spoke on the Intelligent System Desighis was followed by another Keynote by Dr. Gopaigali Vice

President of IBM India.

The Second Session was chaired by Dr. Nirmal Meisociate Professor, University of Auckland. Thistfspeaker, Dr.
Amit Kumar, the CEO of BioAxis spoke on the dangefsa possible Bio-Hacking, where criminals cankhato the
DNA, producing unknown misery to humans, includgmpofing, and bio-identity threats! The next speakas Dr. Kush
Agarwal from Singapore who examined the approadmed for evaluating and testing structures usirgpraand
millimeter wave technologies.

The Afternoon Session was chaired by Mr. Harish ddgghe head of IEEE India Office. This session szamy aspects of
the progress in e-Mobility. The first speaker Milahaksh Naikodi, who is heading the pioneers iacElc Vehicles in

India, Mahindra Electric. The next speaker, Dr Via@drasekar, CDAC and Dr. Ananth Krishna spokeherctirrent and
future directions of Electric Batteries.

After this was the much-awaited session run by &fisBigital on Cyber Security. The panel was moastdily Tarun
Kumar, the Chief Information Security Officer of§dian Digital India. Atul Gupta from KPMG, Rohit Amfrom Tanisi
and Vikas Kapoor from Vodaphone participated inlthely panel discussion on Cyber Threat facedhsyworld.

The last session was a panel discussion on Indasémd entrepreneurship moderated by Sarada Jeyadn, DGM
Terumo Penpol and Vice-Chairperson, IEEE Keralai&ecParticipants of this interesting panel weife & John, CEO
Calpine Group, Infopark Kochi, Kush Agarwal, CEO aVéscan, Singapore and Shalini James, Mantra, Kédhthe
panellists successfully running their own businesgerprises in India and Singapore shared theierpces and
challenges of starting an industry unit and sudo#ggunning it. Many young participants in theddeince had interesting
queries which also led to some good discussiorse@my constantly innovative in providing solutidnscustomers, taking
calculated risks and being agile to handle the gimgnmarket conditions

For the participants of Special Industries Trackow to the Maker village was organized on Sundastober 20. Around
25 people including Dr.Takako Hashimoto, Dr. Nirrh&lir, Dr. Kush Agarwal and a set of student delegdrom Japan
were part of the visit. Mr. Prasad BalakrishnanQC&f Maker Village gave a detailed presentationutlboe facilities and
services provided for electronics start-ups fordoatising their ideas. Around 30 participating camigs were also present
to demonstrate their products to the IEEE delegatio

HAC ( Humanitarian Activity Committee) Track

IEEE TENCON 2019 provided a special platform, thantdnitarian Activities Track, for discussing Huntanian
Activities within the context of IEEE. The trackpansored by IEEE Humanitarian Activities Commit{deEE HAC) and
TENCON 2019, provided opportunities for expertsqbitioners, IEEE members, Students, Young Prajesss, NGOs
and community representatives to share their egpeeis and discuss the challenges and opportuimitit® domain of
humanitarian activities. This one-day track, schedifior 20 October, was open to all registeredigipants of TENCON
2019 and it was also possible to separately ragastd attend this track. The track organizers ihetl officials from
SIGHT Kerala Section and present and past memiiéEEeE HAC committee.

The track was scheduled in two sessions with Idvifalks and Panel Discussions, in addition to pregens of

shortlisted papers that were short-listed. Therfoo& session on ‘Making Science Accessible to Sitsdeith Disabilities’

started with a keynote talk by Prof Volker Sorgetttd University of Birmingham, who covered the topf “Accessible

Science in the age of the open web”. He discussedhances offered by employing open standardsasamell as open-
source tools to make STEM content accessible fervileb. He illustrated his points with particularamples from

Mathematics and Data Science, concentrating orsaitde equations and data visualisations.

After the talk, Prof VK Damodaran led a panel di&sian on Science Accessible to Students with Disialsi The
panelists were Prof Volker Sorge, Mr Ramkamal fr@makshumathi and Dr KG Satheesh Kumar from thedNati
Institute of Speech and Hearing (NISH). After thenél, there was a Paper Session with four papédws.Session was
Chaired by Dr. Akila Surendran and had papersingldab ‘User-Centric Assistive Technologies’.

The afternoon session started with a presentatioth® Social Return on Investment and a Projeachfio Unati, which
was one of the initial places that IEEE HAC wagitgsit out. The session was chaired by Satish Badmlithe speakers
included Prof. VK Damodaran a life member from Har&ection along with Dr. Mini Ulanat and Dr. Bijalose of
CUSAT
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The second session in the afternoon was a pamaisdi®n on “The role of Technology in Disaster Mgeraent”. The
panel was moderated by Satish Babu and had vesbleoparticipants in the Disaster Management Se€tor Sekhar
Lukose Kuriakose from the Kerala State Disaster ag@ment Association led the panellists and deattiloev the Kerala
Government was managing the recent disasters gtlpplication of the best technology availablee ®thers who spoke
included Ms. Annie George, Dr. Joe John Georgen filee UNDP, Mr. Viekanandan from FishMARC, Vincdatn from
SIFFS, Sajith Sukumaran from Kudumbashree NROARIn Timalsina from TU Nepal and Mr. KG Girish Babu

After the session on Disaster Management, we hgdaal session from Dr. Hussain Mehdi, IEEE Malayesa Dr.
Chanakya Kumar, Pune Section IEEE, who outlinedaitbek of HAC and SIGHT and spoke of how to partatiin the
activities and the sources of funding for the sahte Session was chaired by Amarnath Raja.

The final session was a paper presentation sesgiah was chaired by Dr. KG Satheesh Kumar of Netidnstitute of
Speech and Hearing (NISH) with the Theme of “Hurtaidn Technologies for Sustainable Development”.

WIE (Women in Engineering) Track

The WIE Track showcased the capabilities of two waonsteering the wheel of technology in two différesays. WIE

track on 19th was planned with two sessions. Mary Ellen Randal, Fellow, IEEE took us throughr lvareer

advancement and IEEE role progression. She gaetafladl picture on the challenges faced and howosbecame it. She
started with her early influences, took us throhgh IEEE life and how MOVE was conceptualised. 8tecluded with a
famous quote of Maya Angelou th#ive learned that people will forget what you saideople will forget what you did,
but people will never forget how you made them feel

Ms. Prema Sankar, an Engineer by education turredithess expert took a workshop on "Meet Your Fatelf" . She is
a self taught healer who helps in finding clariytain inner peace and increase one’s well béihg. participants felt
energized, fresh and motivated. She made thingggale, light and fun.

2019 IEEE Recent Advances in Geoscience and Remo®ensing: Technologies Standards and Applications
(TENGARSS 2019)

In Association with the IEEE Geoscience and Rensaesing Society, IEEE Antennas and Propagatiore§oand IEEE
Kerala Section organised 2019 IEEE Geoscience Rawiote Sensing Conference (TENGARSS 2019), a premi
Geoscience and Remote Sensing Conference as atmaloevent during October 17th through 20th Ogat@6¢h 2019 at
the Hotel Grand Hyatt, Kochi, Kerala India. The mtieme of the conference was advancing Technap§tandards and
Applications in Geoscience and Remote Sensing. TR8&2019 was an unique intiative of IEEE GRSS $p@aad
IEEE APS Kerala chapter to bring the academicrahrasearchers working in the area of GeoscienddR@mote Sensing
to bring under a common platform. The conferencas $ubmissions and presentations in all areas ob¢nce and
Remote Sensing pertaining to Earth System includiaig analytics, Big data, Technologies, CalibrgtiBtandards and
Applications.

Conference Banquet

The conference banquet was organised on the evenirith October 2019. The banquet was organisednjunction
with a cultural event on stage where various traid art forms of India, including Bharatanatyalfuchipudi, Kerala
Natanam, much to the delight of the visiting guestere was music fusion jugalbandhi also arrangéé. banquet menu
received glowing feedback from the guests

Conclusion

After the four hectic days of conference activitifeere was a very informal concluding valedictéugiction. Dr. Suresh
Nair , the General chair and Dr. Sameer, the @raxpressed their gratitude and satisfactioroimdacting such a mega
event in a befitting manner without any flaws framy side. The volunteers and all the stake holdene gratefully
remembered and appreciated for their efforts. Baekiremarks from the participants gave rave reviwathe organisers
and volunteers appreciating the smooth functiordiiogn registration onwards and the excellent hospitaf the event.
The organisers thanked the gracious support afsspe for making this event a success to this ldéwetlia also supported
very well with good coverage in both National dzslias well as local media
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Team TENCON-2019 with guests

For more photos of the TENCON-2019, pl. visit
https://drive.google.com/drive/folders/1IXSTOxJFeZ KNnPUBzOpm-VDQ-AmM6M

Report compiled by Dr. Minininicusat@yahoo.in& Dr Sameer,sameer@nitc.ac.in
with inputs from chairs of respective tracks.

Top Ten Energy Leaks

10. Alcohol. Alcohol is an extreme carbohydrate and containst @fl calories. It's also a depressant, a diuréticieases
appetite, slows metabolism, and can damage thasrga

9. Caffeine.Don’t panic; you can still have your coffee as I@sgyou limit yourself to a cup or two per day. fegte is a
diuretic. It also stimulates the pancreas to predaosulin, a hormone that regulates blood sugaremtbo much insulin is
released at once, the body’s blood-sugar levelgdamapidly, resulting in cravings.

8. Irregular sleep,whether too much or too little. Aim for between eevand nine and a half hours of quality sleep each
night. Go to bed and wake up at consistent timek day.

7. Ineffective exercis@\Vhether you exercise inconsistently or not atyall’'re not giving your body the workout it needs
Another pitfall for some people is overexercisimglaindereating. Find the right balance.

6. Eating just three times per dayorget the old paradigm of three large meals. Gaimaller amounts five or six times a
day prevents binging, stabilizes blood sugar, aadks up your metabolism.

5. Skipping breakfasBreakfast is the most strategic meal of the dagl, sipping it is devastating to your energy for the
rest of the day. From an energy standpoint, yomatrecover if you blow off breakfast.

4. Boredom.This is the opposite of passion and can occur wenfeel in a rut in your career, your marriage your
faith. If you're felling bored, look for a creativeew approach.

3. OvereatingLarge meals overburden your digestive system,istpahergy from goal-directed activity. Even oveireg
healthy foods causes excess insulin productiorgueaging fat storage and leaving you feeling slslygi

2. Dehydration.Your body is more than two-thirds water, and youaim is 85 percent water. Even if you're just one
percent dehydrated, your energy level drops off.

1. Negativity.Harboring unhealthy emotions like fear, anger, woand guilt—or any sort of “stinking thinking"—Wil
drain your energy. If you're going to plug any bése leaks, plug this one first. Before you caengfthen your body, you
must strengthen your mind. Every thought and feetias an energy consequence.

And, of course, smoking, which is outrageously olrgiand offensive to your energy goals.
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IEEE Madras Section Events

IEEE ADSF SIGHT

Preliminary Level Consultation on Serve the Underseved with Special Reference to the Tribal People dsirumalai

The IEEE Smart Village organized a consultatiomglavith IEEE ADSF SIGHT, ARVI Trust, IEEE YP, IEEEB of
SASTRA University and Minniyal Lights PVT Ltd on &€Bve the Underserved with Special Reference tdthml People
of Sirumalai”. It was a preliminary level consuitat to explore the interested stakeholders whoct@ih us to serve the
tribal people of Sirumalai. It was held at a guestise in Dindigul on 16 November 2019 at 02.00 PM to 04.PM. The
schedule and time of the programme was changetidazonvenience of the participants.

On 18" Nov 2019, Mr Farid Khan, Chair, IEEE Smart Villaggouth Asia Working Group, joined with the tearadeEr.
Eugene Kingsley and visited Thenmalai, one of th&k settlements. Mr. Farid could see the conditd the broken road,
poor harvest, wandering of youth without any waik e

On 16" November 2019, the team visited Ponnaruvi, andthetlet in Sirumalai. This place was difficult tccass as there
were no road or transport facilities. The team teaictach the place in a tempo truck.

They gave away honey beehives, books, torch lighess, cloths, sweats etc. The team had als@giteraction with the
tribal community to understand their difficultiesdarequirements.

The Consultation

Most of the tribal people in the two places that team visited live under strong superstitions faise beliefs which
include negative beliefs on using chairs, hairetat This is an area of sentiments and hence, cagful intervention is
needed. The people have never come out from tbenehvillage and never had opportunities to mingi whe public in
the mainland. The consultation recommended tHeviiidg as an immediate action plan.

1. Organize an exposure programme for the selectedoeiesnfrom the villages

2. Provide them small training like stitching theireds, making small lights to use in their house elydmee hive
making, soap making, cooking etc

3. Organize exchange visit

4. Emphasise on children’s education

Frequent visits and close monitoring is neededafoleast one year for proposing projects to thepfgoA strong and
sustainable IEEE team with the combination of stideolunteers, NGO volunteers, Government represess,
representatives from the tribal people etc are egéar carrying out activities successfully.

Report by:Hepziba Lizziehepzibalizzie @gmail.com
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IEEE Computer Society

Symposium cum Technical Meet on ICT Trends

With rapid developments taking place in the Infotiota and Communication Technologies (ICT), thera isompelling

need to keep updating oneself to be relevant inctirepetitive environment. In an attempt to provétene inputs and
create awareness in few select areas such as l@vdtions, Smart Cities, Cyber Security, Comput@erge Curriculum
2020 etc, a Symposium cum Technical Meeting waardegd on 18 Oct 2019. In this Meet, along with presentatibys
experts, an interactive session with Mr. HBierkowitz, Membership Direction of IEEE Computerciedy, USA, brief

presentations on activities & opportunities proddey IEEE CS, ACM, CSI & IEEE TEMS and Chennai Catep

Museum were also included. .

Mr. H.R Mohan, Chair-Spl. Events and Imm. Past €hHEtEE CS and Chair, ACM welcomed the gatheringl an
highlighted the sessions planned in this meet.sEssions of the symposium jointly organized by |IEEEnputer Society,
Madras Chapter; ACM Chennai Professional Chaptem@uter Society of India Chennai Chapter; and |HEEhnology
and Engineering Management Society, Madras Chaptlrded the following:

* Innovation Ecosystems in ICT and Opportunities M. Murali, Technology Consultant

»  Cyber Security -- National Initiatives — Dr. N. 8aChandra Babu, Executive Director, Society farcilonic
Transactions and Security (SETS)

»  Computer Science Curriculum 2020 -- Joint Initiataf IEEE CS & ACM — Prof. Janakiram, Dept. of CHE,
Madras

e Technologies & Opportunities in Smart Cities — RrSrinivasan, EVP & Head, Smart World & Communicafi
L&T

e Innovations at TCS — Mr. Sundar Vinayakam, Heaafketing, Corporate Research & Innovation, TCS

e Presentation on Chennai Computer Museum -- D&d/indarajalu , President, Computer Museum Society

e Address by Mr. Eric Berkowitz, Membership DirecttEEE Computer Society, USA

» Presentations on IEEE CS, ACM, CSI, IEEE TEMS Witigs & Opportunities

After the presentations, Mr. Eric Berkowitz, Memdl@p Direction of
IEEE Computer Society, USA felicitated the IEEE Ri8hard Merwin
Scholars with the certificates and mementos.

The symposium attracted about 120 participants.

Dr. P. Sakthivel, Chair, IEEE CS proposed the aft¢hanks and the
meet concluded with Dinner

The PPTs of all presentations made at the symposisiored in a shareable folder in the google drate
http://bit.ly/2spYiQe

For photos taken at the symposium pl. vigip://bit.ly/2L SUYnF
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AISYWC-2019 (Host Section: IEEE Hyderabad)

All India Student —Young Professionals —-Women in Engineering Congress

AISYWC, the annual hallmark event of IEEE India @oil was organized most vibrantly and fruitfullyder the roof of
CMR Group of Institutions, Hyderabad from 28 to S€ptember. The All India Student —Young Profesdmona®/omen in
Engineering Congress founded in 2000 has grown thestyears from All India Student Congress to AISEWurning
itself to be one of the biggest events in calerfdadEEE members. It is an amalgamation of invesitqarofessionals,
entrepreneurs, visionaries and some of the greaiesis of the country. By bringing together thes#isint minds from all
walks of life, the AISYWC envisions to provide it®embers a platform with dynamic career opportusiitgath to connect
with academicians, scholars and entrepreneurs fiwversified field along with a reward for blendirg cultures. The
Congress provides three days of connection, inspiramotivation, effective networking, personalvdmpment and skill
building for hundreds of students/young professmnBxpert speakers lead workshops, seminars @antre¢echnologies,
including businesses and entrepreneurship, woekbi#lance and more. The Congress offers incrediyb®rtunities for
business networking, professional development ardgmal growth. Every year the AISYWC is held dfedent venues
which gives a glimpse of what the host section thasffer along with the opportunity for each andegvdelegate to re-
evaluate their capabilities.

In its successful history of 10 years, the congtess been organized wonderfully at different sestizvhich include
Guijarat, Bangalore, Madras, Kerala, Delhi and URiges, most recently being hosted again by IEEBgafore Section at
Vidya Vikas Institute of Engineering and Technolpllysore during the time span 28-30 September 2018.

This year AISYWC was hosted by IEEE Hyderabad ®ectit CMR Group of Institutions, Hyderabad front"28 30"
September.

THEME : The theme of AISYWC 2019 was to acquire knowleddeate to innovate, Strengthen skillset, Youngste a
learning spree, weaving networks to nurture, Coltate to change the world.

VISION: To envision the delegates to develop into enginetus are an asset to the society both technicaltlyscially
catering to the needs of the people.

MISSION : To provide its members a platform with dynamic earepportunities, path to connect with academigians
scholars and entrepreneurs from diversified fieldd a rewarding experience of blending culturesroff an entry to all
domains of technology, social activism and entrepueship.

OBJECTIVES:

e All Career Opportunities under one Umbrella: A platform that envisions in creating new oppaities
amalgamated with exquisite IEEE resources for cateeelopment of budding engineers.

e Channel to Connect, collaborate and createTo help young minds to find the right path amidséttlze tracks
and channelize their ideas for the betterment gf-generation technology.

e Member grade oriented session trackstEEE members are the building blocks of this mageift society. Tis
AISYWC we aim to provide sessions that could assisimbers in utilizing plethora of IEEE resourcestfeir
career and skills enhancement.

AISYWC Events
Day 1

The Flagship event of IEEE India Council broughtiith the conjoined effort from the IEEE Hyderal®elction bore fruit
as the phase 2 registrations closed within thé fieek of September. Enormous number of particgpéoim all of the 11
sections registered owing to nearly 700+ regigirsti The meet as scheduled saw the accommodatieiegfates from far
and near at Grand Lotus Hotel and Sri Simran Patelbn 27 of September. There was a completely unexpeciedielr
but both the organizers along with the participaatssidered that as a welcome note to the “Cityexrls”. The success of
a versatile congress is condemned by the intebéagathering and delivery of knowledge. The onliegistrations
conducted in 2 phases closed soon as the expeatédigant rate and the delivered one differed ugé numbers. The
Registration desk opened up as soon as the detagate transported to the venue which is a 45 miride from the place
of stay. The registrations began from 8 AM IST &arly 5 PM IST. The participants were provided vethID card, food
coupons and a Kit consisting of the schedule, epast along with a pen and some notes regarding@ming session on
DSP.
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The 19th edition of IEEE’s hallmark annual evenl, ladia Students, Young professionals and Womengineering
Congress (AISYWC) was inaugurated with much fanfare€MR Group of Institutions, Hyderabad on 28tipt8mber
2019. The event saw a host of distinguished gupstspinent among which were Sri C H Malla Reddynigtier of Labor,
Employment, Women and Child Development from 2019 ¢langana, Mr. M Janga Reddy, Director of CMRiid ®r.

CH. Gopal Reddy, Secretary and Correspondent CMR(@Im the IEEE gallery of stalwarts, there was M Singh,
Chair of IEEE India Council, Dr. Rajashree Jainc&/iChair of IEEE Student Activities, Sri N. Venkstte Chair of
Hyderabad Section and Senior Vice President, Ads@riezchnologies and Dr. Y. Vijayalata, Chair of ©engress, Dr.
Amit Kumar, Vice Chair of IEEE Hyderabad Sectiorda®ri Vamsi Krishna J, Vice Chair of IEEE Young fessionals
and Organizing Secretary of AISYWC 2019.

The program was given an auspicious start withcdremonial lighting of the lamp. This was followegl an overview of
the Congress delivered by Dr. Vijayalata in theadty of Congress Chair. After she walked them dlgtothe Congress
itinerary, Sri. N Venkatesh addressed the gatheiSupsequently, Dr. S. N. Singh appreciated thertsffput in by the
volunteers and participants alike in making thisshy@ossible and hoped for its grand success. &ri.Gbpal Reddy then
warmly welcomed all the delegates to the City offRe and wished them a comfortable and enlighterstay in
Hyderabad. Also the Director of IEEE India Operasidvir. Harish Mysore graced the occasion and wistiedbe a grand
success.
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The distinguished guest of honor for the evening ®a C. H. Malla Reddy, currently Minister of Lab&mployment,
Women and Child Development for the state of Tedanagwho gave a ferocious speech in encouragingatiih to utilize
ample opportunities by hard work which is destite8ear fruit in the long run.

Shot on ©nePlus
By (S

The inaugural ceremony concluded with a Vote offiisaby Dr. Amit Kumar, Vice Chair of IEEE Hyderab&ection.

IEEE Tell-a-Tale, a first of its kind initiative waalso launched on the first day of AISYWC 2019-&eTale is a project
that aims to share the unique and inspiring expeee of volunteers who have worked hard to orgasizents and
conferences of IEEE. It aims to motivate the neabhegation of volunteers and provides a platform dopport and
experience sharing. The logo was unveiled by th& bb IEEE India Council dignitaries which includ®s.SN Singh,
Chair, IEEE India Council, Dr. Harish Mysore, Diteg IEEE India Operations, Mr.Puneet Mishra, Sexre IEEE India
Council, Dr. Rajashree Jain, Vice Chair of IEEEd®&tt Activities and by the congress organizing caibee.

After inauguration the meet was progressed by itis¢ Keynote Address on DSP through Digital Filbgriby Dr. GVV

Sharma, an eminent scholar who received his Ph.Blactrical Engineering from IIT Bombay and dic IM.Sc. (Engg)
from IISC Bangalore and Btech from IIT Guwahati. Heinly works on wireless technologies but has ssioa for

developmental engineering. The address primariguded on the programming language Python whichldcalso be
implemented using an android phone by using Termathich is an app in playstore.The session wasyreaaleractive

which involved students raising questions and feg down all of them with his quick wit. The mostiday point of the
session which the delegates felt or themselvessiséying that “Science is the beginning then Akebvers”. So he
indirectly told the students to widen their horigand to look for brighter dimensions.

Nextly we had an Ice Breaking Session which wasblgdr.Jeet Dagha who also happens to be the RidDfler IEEE
Day Celebrations 2019.The session started withtnigfing on what to be done and then finally toakioto all the special
discounts that the newbies could use to avail IEEEMbership. Finally with a bang Ms. Dimple Khilwaain India
Council Volunteer took over to an unexpected quizgpam in which the right answers were given IEE®Bdjes. There
was also another round of goodie giving that pradatetworking among different sections and the gégs who had
made connections nearly to 5 were again given d hadh

After the fun round, the congress dispersed foctiuwhich had in it the aroma of the ethnic cuisinele just for all the
delegates to have their tummies along with thedrtsecontent.

After the break, the session was on IEEE Microwakieory & Techniques- Initiative & Opportunities f¥loung Minds
by Dr.N Srinivasa Rao, a Ph.D. holder in BioElentemnetics from JNTUH who is also a life memberBAE, ISTE, ISI
and so on. Throughout his career, he had manygaiighs and has attended a lot of internationafezences. He began
with the history of how JC Bose demonstrated tliBorgheory. His presentation also focused on hosvstudents could
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avail the MIC & Antennae trainer kits to performpeximents and get an insight into the same. Nowatlas/ scenario has
completed changed with the advent of software’siamduch simpler by all means. He also emphasizetth® IEEE MTT
Society which focuses on the same domain and wisiwé students would utilize the same opportunity.

The next session was by Dr.Sulakshana ChilukurTle@ Importance of research in RF and Microwave &@wjiing. An
apt speaker for the same, she holds a Ph.D. fromWarangal and even worked as a Postdoc ResealidwFa the
University of West of Scotland, UK. She is presgitle Head of Vardhaman Student Satellite Misseading students
working on VSAT.She primarily focused her talkstoow her field still remains untouched to the largart of the group.
Her growth every time she was placed in an entidéfgrent strata and her evolution to who sheogaly. Her talk would
motivate anyone who is the least interested t@astipeek in to what's new in the domain. Finallg svished for more
students to opt for the same topic and wished esteigent present there to have a bright futurecahea

Entrepreneurship is kind of the new “Buzz” in totsaworld.AISYWC wasn’t short on that too. The nesession was on
Entrepreneurship in Global Perspective by Mr. MuBidikkapatnam who is also an entrepreneur himself{/aksy
Technologies who provides an executive leadersbipuding on growth strategy, finances, risk managenand
compliance. His words would have rang a bell inth# delegates’ hearts to at least try for somgthimich is as
demanding and exploring at the same time. To leatrepreneurship one should not go far but starhfour own homes,
the best example being our own Moms who never By to any of the demands we ever make. The anatofrgn
entrepreneur consists of the Mind frame, Heart &aand the Guts Frame. All of these frames can itieffinmold in
oneself a true entrepreneur. The session endedawitlye crowd waiting to enter the corporate world.

The next session was on Failures, Learning and ri#rpats: Achieving Something Meaningful by Mr. Peh& Mishra
who has been with ISRO Satellite Centre since 28 is presently heading Satellite Antenna Charizet@on, Test &
Design Section. He has a rich experience of RFadhearization of 31 satellites operating from UHFKa Band. The
recent launch of Chandrayaan 2 triggered a veentséudience for Puneet Sir. He started by statitifp experience in
which he messed up in one of the situations butneagr punished because he was honest about iddtsldhat life is all
about taking risks, it's not for the faint heart@ts for those who are willing to make mistakeslahen rectify it in the
long run. Most of the Q&A revolved around the misbdhat happened with Chandrayaan but he was happgswer
them all.

After a full on Tech Session, the delegates wevergthe opportunity to laugh to their heart's cohterough a standup
comedy by Mr.Sudeendra Koushik which revolved adbhis native place Bangalore. The road of comeditcdted from
Mysore Pak to silk saree to becoming a millionaiyebeing a billionaire first and getting marriedeafthat.

The Host Institution didn’'t seem to get contentathuhe hospitality given to delegates that thesfqrened a cultural night
starting from traditional dances including folkhgp-hop and beat boxing. The stage also witnessledts from different
sections whose beatboxing could be termed as “phenal’. Several Dance groups from CMR College na@bdious &
llluminators rocked the whole stage and left thiegiates in realm of ecstasy.

There was also an Award Ceremony that took placeeimembrance of the founder of Hope Foundation Mitlad P
Chabaria to women who have showed notable conimifigitto the society in terms of their work. The BEgmale
Professional Award went to Dr.Rajalakshmi for hecedlence in technology and her area of experiiée Best Female
Outgoing Student Award went to Ms.Shubhi Serin dtsoher efforts to equalize opportunities in prgming for both
males and females. Both received a medal and apcacshworth 1.25L for their amount less contribus.

After the ceremony, all the participants movedtfar Banquet Dinner and after a hearty meal procktéaléhe bus depots
that drove them back to their hotels with new ambg for the next 2 days of the congress.

Day 2

The second day of the Congress started with aipesitbe of turning an obstacle into an opportunikhis positive vibe
was spread by Dr. Sandhya Kode Director, Training ®evelopment, IlIT Hyderabad. She began the sesbiy
explaining how to turn obstacles into opportunitidbility to learn and life long journey, collabdi@n, communication
skills, integrity leveraging the technology anddeaging strength were some of the points shareldebyShe insisted on
some important points such as the right way ta twéeer people is how you want to be treated amsimg the right thing
in difficult situations is the real life. She condkd her speech by motivating the gathering tongtteen the core, exercise,
build resilience especially adversity quotientumtobstacles into opportunities.

Mr. Anil Rachamall Social Activist and Founder Ehtbw Foundation gave a talk on Digital wellbeing uilding a
positive digital footprint session. He started $gssion by saying that social media is an ententih and he insisted the
young minds to create new things rather than wadiine in social media. He discussed the pros and of social media
and said that social media makes us antisociakhtdeed more information on the Gallup, social mesthdistics, screenage
world and shared some facts about dopamine andtdigsecome social. He finally ended the sessiorh witquote
‘Disconnect to reconnect'.
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The second day noon started with the TEMS panelud&on with 5 eminent speakers. The panelistDar&Sudeendra
Koushik, Mr. K Gopalakrishna, Mr. J Krishnaswamyt.Mala Prasad and Mr.Abhishek Appaji was the maiderfor the
panel discussion. The discussion was based on rifgofee vs Entrepreneur vs consultant and the herdf joining

TEMS. Mr. Bala Prasad gave more information on3@etechnology and on bringing the technology togeth the form
of a chip.Dr. Sudeendra Koushik discussed abouthtitlife of education and the Four E’s i.e. edima experience,
expertise and exposure. Information on collaboyateork was given by Mr. K Gopalakrishna. Followey foim Mr. J

Krishnaswamy discussed more on technology, emp]a@@esultant, entrepreneurship and intrapreneurship

Mr. Atul Negi Professor Ph.D., University of Hydbeal, was the next speaker of the day. His sessanbased on the
future science artificial intelligence and Al favcsal good. He detailed about the Algorithm 802IEEE standards, hype
cycle and shared more information on deep learaing its applications , machine learning and thegpai@ameters for
sustainable. Al in prediction that includes theecatudy in agriculture using microboys and agrabéisd added that
technology can increase the yield. He mentioned lihdia is one of the few countries in the worldigth made Al
policies.

Followed by that Mr. N Venkatesh Chair. , IEEE Hsalead Section, handled a session on Wi-Fi conrigcfor remote
sensing drones. He started by briefing about dras@snlink, uplink battery life and radio link coection of the drone.
He explained about rate vs range, LoRa, and STRIancluded by adding more points to geoscience@mdte sensing
society.

The Most awaited enthusiastic cultural night sthitéth the Rock Band by the host institution CMRThe delegates from
different sections were dressed in their traditi@ifires and showcased their talents. The seg@formance started with
Ganesh vandhana and the traditional Kathak darue participants from various Zones made the nightfilled and the

gathering enjoyed to their core. The cultural nightled with the celebration of the traditional B&#imma festival of

Telangana.

LM Track
The Life Members (LM) track was organized on Dagf AISYWC 2019.

Prof Sankaran explained how the LM track matemalithis AISYWC, explaining how Region 10 organizZdSYWLC
(includes all three affinity groups) and narratthg story of how he and other LMs pushed for haxdng-M track at the
All India Congress on the lines of the Region 10@ess.

The proceedings began by celebrating the birthdagne of the LMs present, Dr. Vidyasagar with tteeemonial cake
cutting. This was followed by a round of brief mdiluctions before beginning the sessions. Mr. N d&zsh, Chair, IEEE
Hyderabad Section, welcomed all the Life Membeedates and thanked them for taking efforts to Wsitlerabad. He
also invited them to the cultural evening and dirthat would follow the LM sessions.

Mr. V. Prasad Kodali delivered the first talk olEEE Life Members- a 130 Year History of PhilanthyopMr. Kodali is
an IEEE member since 1963, a Life Member since 2@0@ has conducted extensive research on thenhistd.ife
Members in IEEE worldwide. Who better than him tnduct a session explaining the growth of LMs i He
explained the timeline of how the predecessor drgdion of the IEEE, namely the American Instit Electrical
Engineers (AIEE) introduced a Life Membership osésiate Membership in 1884. In that time, a onestpayment was
sufficient to become an associate member. In 18RI introduced Life Membership. When the IRE andEBImerged to
form IEEE, a formal Life Membership was createdlB63. The bylaws for the same (Bylaw 102.2) wemmmitted to
paper in 1971 and there has been no change infarléd1s thereafter. Prof. Kodali explained thattive early days, LMs
majorly contributed towards philanthropy, and thegin focus was on funding education for studdresthen elaborated
upon the IEEE Life Member Fund and how the LM Fuhdsge been put to use so far in myriad applicatianging from
History Centers and Museums, to the IEEE Globaltdfys Network. He tried to hit home the point thatretired
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professional has a lot of time at his/her disp@sal yet there are very few Life Members (citing Bidyasagar as an
example) who contribute so much or win prestigitRISE tech awards.

Day 3

The first session of the final day congress whsridy Mr. Vamsi Krishna J & Mr. Abishek Appaji ¢ime topic “Crossing
the chasm from Student to Studentpreneur”.Mr. Valrsshna J shared his experience working with sturaad Mr.
Abishek Appaji shared his experience in MIT. Thayght what innovation is and the difference betwbemeed vs want.
This session motivated the audience and inspireh tivith much more confidence to go ahead and aehfeir goals.

The next session was handled by prof. ML Sai KuRast Dean of Academics, Institute of Public Enisgoabout the
Make a Difference (MAD). He interacted with the elgltes by asking questions and motivated themrgaiie videos of
real time examples of people who really made adifice. He advised the gathering to think beyoadtoks and make a
difference to someone’s life. This was followedthg launch of Skill Connect Program website by Amith Kumar, Mr.
Bala Subramanyam and Mr. Ravishankar. Mr. Dev Jutilefed the benefits, takeaways and the varioaseh of the skill
connect program.

The flagship event of IEEE India Council AISYWC @Tame to an end with valedictory session and fiet
distribution followed by group photo with CongreBsshirt. The vote of thanks was given by Mr.J.Vamdgishna. The
biggest event on the calendar for IEEE membersdial was a remarkable one by achieving the misaiwh vision of
AISYWC 2019 successfully. The Congress ended withdh & Wrap up from event place to Hotel.

More photos of the event are availablehditps://photos.app.qoo.gl/CRicU|T4QtKFCQD7

Report by: IEEE Hyderabad Section & IEEE AISYWC kivigp Committeeljr Vijayalata Reddy Congress Chair -
AISYWC &N VenkateshChair - IEEE Hyderabad Section)
Coordinated byDr Amit Kumar, VC-Conferencedr. Vamsi Krishna J VC-Young Professionals & SCT &
Dr Rajashree Jain VC - Student Activities

A cryptocurrency-mining botnet is infecting computes with an image of American singer Taylor Swift tospread its
malware. The operators of botnet MyKingz are usingsteganography, a technique that enables them to hed
malicious files inside the genuine ones, according UK cybersecurity firm Sophos. They are hiding amalicious

EXE file inside a genuine JPEG image of Taylor St
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IEEE UP Section Events

KIET Group of Institutions: 2nd International Conference on Issues and Challergs in Intelligent Computing
Techniques (ICICT-2019)
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KIET Group of Institutions, Ghaziabad in associatwith IEEE UP Section organised a two days IEHBternational
Conference on "Issues and Challenges in Intelligamhputing Techniques" (ICICT-2019) on 27-28 Sefitem2019The
main objective of the Conference is to stimulatd &acilitate active exchange, interaction and comspa of approaches,
methods and ideas related to specific topics, Hutbretical and applied, in the general arease@ltd the networking,
intelligent techniques, computing technologies.e fimin aim of this International Conference isdatdbute to academic
arena, business world, and industrial communityiandrn to the society.

Chief Guest of the conference was Dr. M P PoonieeMChairman, All India Council for Technical educat He
addressed on the role and importance the contemypisgaes like High Performance Computing, Bio-iregh Computing,
Green Computing, and Information Security. Dr. $1ARizvi from Jamia Milia Islamia University was gst of honor and
discussed on the need fostering the exchange aeptsm and ideas in latest technologies i.e. Machaaning, Al and
Quantum Computing. Dr. Vineet Sharma, Head of C&dE@hair of conference shared that more than 28€areh papers
were received from six different countries and amall the states of India. Dr. A. Garg, DirectdrkdET Group of
Institutions shared success story of KIET Group aadtribution towards research and other developraetivities in
institution. Dr. Manoj Goyal, Joint director of KIEgroup shared that conducive infrastructure aradtine environment of
KIET is providing opportunity for research and ination further he shared that TBI of institutiorféstering the students
and faculties to use new research and to be eatrepr. Dr. Deepak Garg from Bennett Universityivieed a keynote
lecture on Artificial Intelligence and Machine Learg and Dr. Grace Eden delivered the keynote fectn Human-
Centred Robotics. Dr. Adesh Pandey, Dr. Ajay Staszes, Prof. Dayanand, Dr. Sanjeev Kumar, Dr. AlRuk# and admin
officer Mr. Umesh Sharma were present in conference

89 accepted papers were presented in 6 differackgreach chaired headed by eminent persons. Whaarkful to IEEE
Observer Dr. Asim Chandel for his visit and guidena second day of conference i.&' &&p 2019.

Report by: Dr. Vineet Sharmgineet.sharma@kiet.edu

A 19-year-old woman in the US tracked and recoveretier stolen car using the 'Find my' app available n iPhones.
The car was stolen after Victoria O'Connor left hercar keys, iPhone and wallet inside the vehicle wihki visiting a
convenience store. After discerning the iPhone's dation with the app, the police recovered her carrdbm a nearby
apartment complex.

Ryan, an eight-year-old American boy who reviews tgs, topped Forbes' list of highest-earning YouTubstars after
making $26 million (X184 crore) in a year. Ryan had topped the list lastear as well at $22 million. He was followed
this year by channel 'Dude Perfect' at $20 millionand Russian-born five-year-old Anastasia Radzinskay at $18
million.
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IEEE India Council

Secretary’s Report Presented at the Annual General Meeting

During INDICON-2019 on 14 December 2019 at Marwddiversity Rajkot
This report summarizes activities and initiativelsen by IEEE India Council during the year 2019

India Council Core Committee

Prof. S N Singh, Chair Mr. Deepak Mathur, Advisor

Dr. Sivaji Chakravarti Dr. Suresh Nair, Chair Elect
Imm. Past Chair

Mr. Puneet K. Mishra, Secretary Dr. R B Jadeja, Treasurer

1.0 Executive Summary

2019 was the year of many unique initiatives ar@lght many achievements to IEEE India Council. Bgitbeginning of
the year, Chairman of IEEE India Council outlinediatives, plans and goals for the Council. Witk help of active and
dynamic volunteers, council has been able to debivemany of its plans and conducted several dietsvivith the help of
constituents sections.

Council successfully hosted IEEE President’s, EXeeDirector’s and Public Policy Chair’s Visit. Gocil was successful
in conducting 168 Birthday Celebrations of Sir J C Bose, Public 8plvorkshop, mini POCO workshop, All India
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Students-YP-WIE Congress, 4 Industry Webinar, 3Wébinar, 2 Industry visits and 1 Hands-on workshidpese events
were a true success for the relentless effortohinteers.

Professional activities garnered speed with théseel collaboration (MoU) with IEI. This collaborati effort is for
member benefits as it opens up new horizons ifighe of technology and management.

On technical front, Council along with Gujrat Sectiis organizing it's flagship conference INDICON Marwadi
University. 502 papers were received and 241 papers accepted after 3 technical reviews.

To recognize the efforts the volunteers council ¢asstituted several new awards. As part of Inguistitiative council

has constituted 3 new awards. To recognize sulbsectand to provide opportunity to host and organeehnical

conference of International level an New seriesafference is conceived, Eol to host this confezdéadloated. The first
IC Subsections conference is planned to be orgdmimeng June/July 2020.

With advancements to social media, Council hasstegetime and resources to keep its website updatddracebook
feeds active. This has enabled many of our menbestay connected.

Council has taken some strong steps and dissoli&teachapters and merged them with respectivimecto stream line
their activities. is happy to share that two iritia of section viz. Internship Portal and Insumar&cheme for member
benefits have been appreciated a lot and will newriplemented at India level.

NEW INITIATIVES: This year Council has started following new initias:

IEEE IC — Nokia Industry Visits on Experimental lceing

IEEE IC-Anritsu Hand on Workshop

LM Track in All India Student-YP-WIE Congress

Regulation of IC eNotice

Industry Awards namely: Technologist of the yedar®ip of the year and Women Technologist of tharYe
India Council Leadership Awards: a. India Coundfetime Achievement Awards for IC Chairs, b. Indauncil
Leadership Awards for Section/Subsection Chairs

IEEE IC Subsections Conference

Revision of IC By laws for improved and efficieninictioning

oukwnE

© N

2.0 India Council Executive Committee (IC-EXECOM)

The India Council Executive Committee — 2019 cosgsithe following Members along with all the Settizhairs as its
ex- officio members.

S.No. Name Role Section
1 Dr. Sri Niwas Singh Chair upP
2 Mr. Puneet K Mishra Secretary Bangalore
3 Dr. R.B. Jadeja Treasurer Guijarat
4 Dr. Sivaji Chakravorti Immediate Past Chair Kolkata
5 Dr. Suresh Nair Chair Elect Kerala
6 Mr. Deepak Mathur Advisor Guijarat
7 Mr. RK Asthana Ombudsman Delhi
8 Mr. H R Mohan Newsletter Editor Madras
9 Dr. Chankya Jha VC-ECIM Bombay
10 Mr. Vamsikrishna J VC-YP Hyderabad
11 Dr. Sujit K Biswas VC - Technical Activities Kolkat
12 Dr Rajashree Jain VC - Student Activities Pune
13 Dr. Preeti Bajaj VC - Awards Bombay
14 Dr. Rachana Garg VC - WIE Delhi
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15 Prof. Kumar Vaibhav Srivasnata  VC - Educatidhetivities upP

16 Ms.Sarada Jayakrishnan VC-Professional Activities Kerala

17 Mr. Girish Khilari VC-Section and Subsection cooralion | Pune

18 Dr. Sudeendra Kaushik VC - Industry Relations Bangalore

19 Dr. Amit Kumar VC - Conferences Hyderabad

20 Dr. T. Michael N. Kumar VC - Branding Madras

21 Mr. Ashok Jagatia VC - Membership Development mBay

22 Mr. Harish Mysore India Office Bangalore
Section Chairs

1 Mr. Keshav Bapat Section Chair Bangalore

2 Mr. Abhay Phansikar Section Chair Bombay

3 Dr. Prerna Gaur Section Chair Delhi

4 Prof. Maniklal Das Section Chair Guijarat

5 Mr. N Venktesh Section Chair Hyderabad

6 Dr SK Varshney Section Chair Kharagpur

7 Mr. Sanjay Kar Chaudhary Section Chair Kolkata

8 Dr. Sameer S. M. Section Chair Kerala

9 Dr. P A Manoharan Section Chair Madras

10 Mr Dinanath Kholkar Section Chair Pune

11 Dr Asheesh K Singh Section Chair upP

3.0 IC-EXECOM/Core Committee Meetings & EGM

Total six EXECOM meetings, one Core Committee nmeetind EGM was conducted for smooth operation ohcib

activities.
SNo. Date Meeting Description
1 17/02/2019 EXECOM Meeting GIEEE India Office, Balore
2 03/03/2019 EXECOM Meeting Melbourne, Australia
3 30/03/2019 EXECOM Meeting Aerocity Aloft HotelgM Delhi
4 04/05/2018 Core Committee Meeting GIEEE IndiaceffBangalore
5 08/06/2019 EXECOM Meeting Biswa Bangla Conventantre, Kolkata
6 27/07/2019 EGM 2019 WTC-Brigade Gateway, Bangalor
7 27/07/2019 EXECOM Meeting GIEEE India Office, Balore
8 28/09/2019 EXECOM Meeting CMR Group of Institutjidyderabad
9 14/12/2019 EXECOM Meeting Marwadi University, @]
10 14/12/2019 AGM 2019 Marwadi University, Gujrat
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4.0 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 wate60 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, dielelernis, polarizer, and cylindrical diffraction gragin

IEEE celebrated the 160th anniversary of Sir Jaga@handra Bose by reflecting on his life and wdhksugh eminent
speakers compassionately projecting his work todl6® aspirant IEEE members and engineers on drebruary 2019 at
WTC, Bangalore. This workshop showcased the inmoratof Sir J C Bose and its relevance & contrithutio the modern
technology. While Prof. B S Sonde (ASM Technolopidarof. D P Sengupta (NIAS) and Dr. Surendra BRDO)
reflected on the life of Sir Jagadish Chandra Bd4e,C S Rao (Quadgen Wireless Solutions) and rshévant Gupta
(NCRA) presented the application of Sir J C Bosedsk in unlicensed 5G band for communication nekgcand Radio
Astronomy. The highlight of the workshop was thendastration of the working replica model of JC Besmillimetre
wave experiment by Dr. Kareem (MJCET) and demotistraof microwave apparatus by Dr. Sudhir Phaka(ksZRA).

IEEE Foundation as part of the “Furthering Indiandeption of IEEE” project sponsored the J C Bos&shop organized
by IEEE India Council, IEEE Bangalore Section, IEBEmbay Section and supported by IEEE APS-MTTS Bang
Joint Chapter and IEEE SPS Bombay Chapter. The shogk held at the landmark World Trade Center Auitito in
Bengaluru was sponsored by World Trade Center, 8angfor this noble cause.

Attendees of the Celebration Prof. S N Singh, Chair, IC Inaugurating the celéibres
5.0 IEEE President Visit

IEEE President & CEO, Dr. Jose F Moura visited Bdoge and met India Council EXECOM on July 27, 20A%rief
presentation on IEEE India Council was made befgiE President and Executive Director to familiarthem about
India Council activities and initiatives. It wadanmed to the IEEE President that Membership grawtimdia was 7% and
12% in the year 2017 and 2018 respectively. If 8% growth rate is maintained, by 2026 (when IClWwié celebrating
its Golden Jubilee year) India Council will havemathan1.35L Members (Equal to 2018 membershifeBH R10). Even
at 7% YoY growth rate by 2031, India Council wihve more than 1.35L members. It was informed tciBest and
Executive director that IC is facing following majchallenges

a. Membership
i. Retention and Addition
ii. Transformation of Student member to Regular member
iii. Higher membership Fee
iv. Limited Value to IEEE Members
v. Outlook
b. Collaboration with Govt & Industry
c. Volunteers
i. Deficit
ii. Motivation

A request to provide a dedicated secretarial asgisd India Council, who can also assist otherdr&kctions if required
was made in front of IEEE President and Executiredor.
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IEEE President with IC EXECOM

IEEE India office has arranged a dinner meetindn widia Council volunteers, IEEE President, IEEEeE&xive Director
and few industry leaders in Bangalore on July 23,92

IEEE President with IC EXECOM during Dinner Meeting
6.0 Workshop on Public Policy Imperatives

A workshop on IEEE Public Policy was organized lmndia Council. Dr. Gordan Day, Chair, IEEE Publicli®o
Committee gave detailed information about IEEE Rupblicy program and requested India Council tketdead in
participating with Govt of India in formulation dfublic Policy. He informed the India Council ExeCanembers that
NITI Ayog, Gol is looking for IEEE support in sidéntified areas.

IC EXECOM attending workshop on Public Policy Imatéres
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7.0 Extra Ordinary General body Meeting (EGM 2019)

The 2019 Extraordinary General body Meeting (EGM)EEE India Council (IC) was held under the chairmhip of
Prof. S N Singh, IC Chair, at WTC Brigade Gatewdangalore on July 27, 2019 from 9.30 AM to 10.3@.Miscussion
and Adoption of amendments to Article I, 1V, V, \dnd VIII of IC Bylaws in respect of objective, nsgement,
nomination and election of officers, eligibilityimrion and finances were taken up and approvedimmusly by general
assembly. Updated Bylaws are posted on IC websitgtps://site.ieee.org/indiacouncil/about-ieeddins/

EGM 2019 Attendees

8.0 All India Student —Young Professionals ~-Women in Engineering Congress (AISYWC-2019)

The annual flagship event of IEEE India Council waganized by IEEE Hyderabad section at CMR Grdupstitutions,
Hyderabad from 28 to 30 September 2019. AISYWC risamalgamation of inventors, professionals, enémepurs,
visionaries and some of greatest minds of the epuBly bringing together these brilliant minds arfr all walks of life,
the AISYWC envisions to provide its members a platf with dynamic career opportunities, path to @mnwith
academicians, scholars and entrepreneurs fromgifieer field along with a reward for blending inlzwres. Every year the
AISYWC is held at different venues which gives angise of what the host section has to offer aloith the opportunity
for each and every delegate to re-evaluate thealméaties. The theme of AISYWC 2019 was to acqkinewledge, Ideate
to innovate, Strengthen skillset, Youngsters opariing spree, weaving networks to nurture, CoHateoto change the
world.

AISYWC was inaugurated with much fanfare at CMR @raf Institutions, Hyderabad on 28th Septembero2dhe

event saw a host of distinguished guests, promiaembng which were Sri C H Malla Reddy, Minister lodibor,

Employment, Women and Child Development from 2019 ¢langana, Mr. M Janga Reddy, Director of CMRHH ®r.

CH. Gopal Reddy, Secretary and Correspondent CMR(@Im the IEEE gallery of stalwarts, there was M Singh,
Chair of IEEE India Council, Mr. Puneet Kumar MiahSecretary, IEEE India Council, Dr. Rajashree,Jice Chair of
IEEE Student Activities, Sri N. Venkatesh, Chaittbfderabad Section, Dr. Y. Vijayalata, Chair of bengress, Dr. Amit
Kumar, Vice Chair of IEEE Hyderabad Section and\&imsi Krishna J, Vice Chair of IEEE Young Professils and
Organizing Secretary of AISYWC 2019

e

Prof. S N Singh, Chair IC Dignitaries on the dais during Inaugural SessioAI&YWC 2019

IEEE Tell-a-Tale, a first of its kind initiativehat aims to share the unique and inspiring expeegf volunteers was also
launched on the first day of AISYWC 2019.

First Keynote Address on DSP through Digital Filtgrwas given by Dr. GVV Sharma, IIT Hyderbad. Sdpsently, an
Ice Breaking Session was led by Mr.Jeet Dagha asdVnple Khilwani. Next session was on IEEE Micex® Theory
& Techniques- Initiative & Opportunities for Youmdinds by Dr.N Srinivasa Rao. Dr.Sulakshana Chilikiave a talk on
The Importance of research in RF and Microwave Bgwgjiing. Session on Entrepreneurship in Globalgeetwve was
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taken by Mr. Murali Bukkapatnam. Last Technicabsen was on Failures, Learning and Experimentshieding
Something Meaningful by Mr. Puneet K Mishra Hea&\CIDS/ISRO. Before cultural program a standup coynby
Mr.Sudeendra Koushik was performed. Host Institutiperformed a cultural night starting from tradii@d dances
including folk to hip-hop and beat boxing

IEEE Day Celebrations during AISYWC

The second day of the Congress started with adialkHow to turn obstacles into opportunities” by. andhya Kode,
IIIT Hyderabad. Mr. Anil Rachamall Founder End N&wundation gave a talk on Digital wellbeing - biilgl a positive
digital footprint. For TEMS panel discussion, thbanelists were Dr. Sudeendra Koushik, Mr. K Gopédhaka, Mr. J
Krishnaswamy, Mr. Bala Prasad and Mr.Abhishek Apfrapderator). Prof. Atul Negi University of Hyddrad, took a
session on the future science artificial intelligerand Al for social good. Mr. N Venkatesh ChaEEE Hyderabad
Section, handled a session on Wi-Fi connectivityrémnote sensing drones.

The Most awaited enthusiastic cultural night sthitéth the Rock Band by the host institution CMRThe delegates from
different sections showcased their talents. Théopmance started with Ganesh vandhana and theitnaali Kathak dance.
The participants from various sections participatedhe cultural night. Program ended with the bed¢ion of the
traditional Bathukamma festival of Telangana.

Cultural Program during AISYWC 2019

Third day first session of the final day congressvwaken by Mr. Vamsi Krishna J & Mr. Abishek Appaip the topic
“Crossing the chasm from Student to Studentpreneline next session was by prof. ML Sai Kumar PasarD of

Academics, Institute of Public Enterprise about Meke a Difference (MAD). This was followed by tleinch of Skill

Connect Program website by Dr. Amith Kumar, Mr. 88ubramanyam and Mr. Ravishankar. The flagshiptesfel EEE

India Council AISYWC 2019 came to an end with vadeaty session and certificate distribution folladviey group photo
with Congress T-shirt. The vote of thanks was giligrMr.J.Vamsi Krishna. The biggest event on thierdar for IEEE
members in India was a remarkable one by achietiegnission and vision of AISYWC 2019 successfullie Congress
ended with Lunch & Wrap up from event place to Hote

IEEE India Info. Vol. 14 No.4 Oct- Dec 2019 Page 26




9.0 Life Member Track in AISYWC 2019

The Life Members (LM) track was added for the fitste in AISYWC and was organized on Day 2. P8#nkaran, R10
LMC Chair, welcomed the attendees and opened gmasewith a brief on the background of how this Dké&ck came to
be a reality. The track was attended by 14 LMs fnarious Sections of India including Chair/Vice @hef all the 5
LMAGs in India — viz. Delhi, Bombay, Hyderabad, Bmtore & Kerala. The special guest was Dr V Praéadali, IEEE
Fellow, past R10 Director and one of the seniortnhdds in India. Dr Kodali delivered an invited tatn “History and
Contributions of LM grade in IEEE". Kodali's talkas followed by address by Sankaran who spoke om&SHEEE
experiences and vision of some things for IEEE”. &t outlined his idea of “IEEE Laureate Forumf fbe future of
IEEE and benefit of young researchers in engingdi@ids. This was followed by brief speeches byA®1 Chairs. The
next session was a Panel Discussion, with the thtEmperience of LMs with IEEE and giving back toHE &
Community as LMs”. Prof. Jenkins of Bangalore LMA&s the Moderator and initiated the panel with sapening
remarks and invited LMs R K Asthana of Delhi, Madidangal of Kerala and T S Rathore of Bombay to stkrt the
session with their thoughts on the theme. Dr. Kiodppealed for focus by LMs on school & collegedstuts, explore
possibilities for new IEEE Milestones in India, inase the winning of IEEE Field Awards by Indiand aevive the earlier
mooted regional budget to provide for annual megeth LMAG Chairs. Jenkins concluded the Panel Désgan with
observing the need to reflect on how much the wbdd changed and the need for innovative ways agahsnof finding
solutions for the many challenges, where LMs catagdy contribute. Prof. Sankaran then did a w@aptithe LM Track,
expressing hope that the LM Track would becomentagral part of the AISYWC from the year 2020.

Life Members of India Council attending LM Track

10.0 INDICON 2019

INDICON 2019, will be held during 13-15 Decembe®12 at Marwadi University, Rajkot, Gujarat. tOTAIDS papers
were received and 241 papers were accepted aftech®ical reviews. INDICON 2020 will have 3 keyadalks by
Ravindra Dahiya, University of Glasgow, Toshio FA&uUIEEE President 2020, Professor, Beijing Ingitf Technology/
Meijo University (China), Cecelia Maitra, IEEE Couoipr Society President 2019. INDOCN 2019 will alsave 15
invited talks, 2 tutorials, 2 workshops, 2 Focusegsions, Startup-innovation session, YP-WIE ses3#/C paper
contest and 241 paper and poster presentationghnowltiple parallel sessions.

11.0 Student Activities

Student Activity Committee, IEEE India Council se¢ following objectives for the year 2019.
e To act as an Interface between IEEE HQ, Regiorad@,|EEE Sections in India
e Design and Implement student exclusive programs
e Community Development, Awards and Appreciations
 Membership Development, Retention, Conversion onfiembers

The same are achieved by the following activities

Sl Activity Name & brief Date and Time Number of Students Activity in
No Description and Venue participated association with
1 Two  Experiential  Learning 13 April 2019 and 97 +81=178 IEEE IC and Nokia
opportunities to IEEE student29" June 2019 University
member of all sections of undemNokia R & D Labs Collaboration

IEEE India Council through Bengaluru
Industry visit- Nokia R & D Labsg
Bengaluru
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level
Contest

A national
Dissemination

Students(TDCS)-Eu-Reka 2019, level

Event saw a record registratiorFinals at Pune
of about 450 students from31 August 2019

different parts of the country.

Regional selection of the conte
was done during first week ¢
August in coordination with
volunteers from 7 IEEE Section
90 of the selected studen
appeared for finals at Pune.
Dr K Kasturirangan, Forme
Chairman of ISRO and Chie
Architect of National Educatio

st
f

ts

—

f
L

Technology Regional Level- At
fgrBranch and Sectio

(0]

450
N participated.

Students

nMore than 10000
School
reached by IEEH
students to create 4
awareness of STEN
education and
emerging trends amon

them

students werg.

SAC IEEE India
Council
Education
Society, IEEE
Pune Section
IEEE
Humanitarian
Technology
Committee
IEEE
Region 10
Leap & Scale
Growth Partners
Pvt. Ltd.

Netlux Antivirus

EAB

. . e  MIT WPU

Policy gave away prizes for the

winners on 31st August, 2019

ITC fellowship to IEEE students21-23 July 2019 30 Students * In association

and Faculty members ITC Indla 30 Faculty members with ITC

was held under International Test

Conference

M V Chavan Paper contest 13 Dec 2019 58 Papers received, |3 |EEE IC and
Accepted IEEE Gujarat

Section

Some Awards and Achievement-

1.
2.
Management, Delhi Section
3.
IEEE IC
4.

IEEE IC student Branch most promising and upcontimgler progress.

IEEE Regional (10) Exemplary Student Branch Award@sout of 15 are from IEEE IC
R10 Student Activities Committee Outstanding Studirmanch Award -First PlaceA. D. Patel Institute
of Technology, Gujarat Section, Third PlaceDr. Agbh Das Gupta Institute Of Technology And

R10 Joint Student Branch Initiative Fund 2019 ubaf 10 selected for Joint SB initiatives werenfro

IEEE India Council -Nokia Experimental Learning i&sr(Batch 2)
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TDCS/EU-Reka 2019, 31 Aug

12.0 Women in Engineering (WiE) Activities
The salient points of WIE activities are as follows

1. Contact details of WIE chairs of various sediomnder IC has been obtained and common mailstixgtimembers have
been exchanged. Also WhatsApp group of active Wikiieers of various sections has been created

2. IEEE WIE-India Council, Equal Opportunity CellTlD and WIE Delhi Section had organized a program‘©yber
Security" for women students and faculty memberthefinstitutes under Delhi Section. The prograns am initiative of
National Commission for Women (NCW) under “Digitahakti Program” in association with Cyber Peaceniation.
The event took place on 9th April, 2019 at Delhchmological University. 90+ women participants whereryone had a
great learning experience.

3. The information about IEEE Region 10 WIE Tra@hnt for ILS (Partial travel funding) program fidEE R10 WIE
members to attend and present IEEE WIE Interndtio@adership Summits 2019 in R10 (Bangalore, Bgjjislamabad)
has been shared and has been put on IC website.

4. The information about IAS CMD WIE travel grantogram IAS members for attending a local WIE Ingtional
Leadership Summit (ILS) has been shared with alMKE chairs.

13.0 IEEE IC-Hope Foundation Prahlad P Chhabria Award

In the honor of Late Shri Pralhad P Chhabria's, éHBpundation and Research Centre, IEEE India CbandiWomen in
Engineering (WIE) Affinity Group, IEEE Pune Sectitias constituted two awards that are designed dogréze and
applaud outstanding female student/s specificaltynfthe faculties of Science, Engineering or Tetdmp as well as
young women Scientists, Engineers or Technocrats are in their early career stage. Each award dash prize of’
1,25,000/- (Rupees One Lakh Twenty Five Thousary) draxes as applicable shall be deducted fromphize money, a
medal and a citation. The awards were presentedgatSYWC 2019, held at Hyderabad.

I. Award | - Best Outgoing Female Student (froraultly of Science / Engineering / Technology) BR681 Awarded to
Ms. Shubhi Sareen

II. Award Il - Best Women Engineer / Scientist /cheocrat (working Professional -Early Career Stagé€pr 2019
Awarded to Dr. Rajalaxmi Chouhan

IEEE IC-Hope Foundation Prahlad P Chhabria Awarermmeny
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14.0 Conference Activities

I. TCS Approved Conference- 01 - ICETET -International Conference on Emeggifirends in Engineering and
Technology Signal and Information Processing- HelMagpur on Nov 1-2.

II. R10 POCO- Organized at MMMUT Gorakhpur along with IEEE SBction

60+ attendees joined for the minipoco at Gorakhphich was very well received. Sessions on Technioaponsorship,

Conferences quality and Publications with IEEE Xelowere emphasized during the event. More Detadse h
http://www.mmmut.ac.in/poco2019/#speakers

RE_ T T I

X T : L |
HTERNETONAL Workanas Ve

WEE GRGANIZERS :

S

lll. IC Conference Policy rework and adapted - UpdatedmIC:
Websitehttps://site.ieee.org/indiacouncil/conference-ndrms

IV. Indicon Conference Bidding Policy and Forms are reglated

VC Conferences was one of the lead organizers BEIRegion 10 first ‘Conference Leadership Progr&iR)’ on 17-18
August 2019 at Goa, India. The program was attetyed? delegates. Participants were from Indian&hBangladesh,
Singapore, Indonesia, Japan, Malaysia and Australi@ course was tailor-made by MCE for Region ftBrahaving
discussion with Region 10 volunteers. A team of Mg by Fred Schindler and assisted by Kevin Hardtqueline

Sturdivant and Ray Borgone were the speakers irCite. Anil Roy and Harish Mysore discussed aboet flgship
conferences and role of IEEE offices respectively.

Region 10 Conference Leadership Program

15.0 Memorandum of Understanding

The MoU between IEI and IEEE was signed on 26 2009 at IIT Bangalore in presence of Dr. Jose MoRrasident &
CEO, IEEE, and Dr T M Gunaraja, President IEI a$ piinaugural function of IEEE CONECCT 2019. Dngithe event
Prof Bhargab Bhattacharya of ISI Kolkata, was pmésg: with the 4th IEI-IEEE Award for Engineeringdedence.
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MoU between IEEE and IEI signed by IEEE Presidewt &l President

16.0 Industry Engagement
The following are the webinars conducted in 2019.

1. Pratik Baheti - IPR filing for academia- 45+ fig@pants

2. Sudeendra Koushik- Can employees become entieyms? - 50+ participants

3. Ravikiran Annaswamy - How to build lasting preg®mnal networks? - 35+ participants
4. Nidhi Raina- Managing Technical Career- HR |leadaerspective- 40+ participants.

Industry forum is being organized in December andifeering Manager of the year award has beemitediVC-Industry
Relations, Represented IC for IEI in Mauritius. Mais sections have been synergised to joint aietsyitike Hyderabad,
Pune, Kerala, Bangalore.

17.0 Educational Activities

Under Educational activities a hands-on traininghronorkshop on RF instruments and 5G technology evganized at
Anritsu, Bangalore on October 11, 2019. Total 30d8hts across India participated in the program gotdbenefitted.
Students were given hands-on training on RF Si@eerator, Vector Network Analyzer, Power Meter &pkctrum
Analyzer. Second program is planned in Decembe®201

Hands-on Training on RF Instruments Participants

18.0. Professional Activities

Professional activities team of Kerala section glanth IC Vice Chair of Professional Activities @gized a meet-up of
members from other sections in the Region 10 ard @i. Nirmal Nair, chair, professional activitid&EE Region 10.
This was held on Friday, 18th October at Grand tlyalgatty Island, Kochi on the sidelines of TENSQ019. Dr. Kush
Agarwal, Chair, Professional activities, IEEE Sipgee Section, Prof. Jung Chang, Chair Professi@ntlities of IEEE
Seoul Section, Sarada Jayakrishnan, Vice ChaireBsafnal Activities, IEEE India Council, Mr. M Cyakrishnan, Chair
Professional Activities IEEE Kerala Section and Mju Thomas IEEE Kerala Section participated in theet-up.In the
meet-up participants shared the activities beimgguoized in their respective sections.
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Ms. Sarada Jayakrishnan, IC VC Professional a#vipointed out on the need for the members frodudtry to feel
enriched by their association with IEEE. For Mensbfom Academia, being with IEEE has inclusive bigselso for
enhancing their career paths. There was discussiomow IEEE Professional activities could help fimbgrams which
could benefit members from various industry inchgdimanufacturing.

Dr. Nirmal Nair shared in detail about his plans@famping the professional activities in region H@s plan is to give
clear directions for the professional activitiesups to influence policy decision makers of respectegion. He is also
planning to initiate professional activities daythe major IEEE conferences. He is planning to gesis ideas to the
Region 10 and get their approval before circulatmgarious sections.

Professional Activities meet-up during TENCON 2019

19.0 Membership (As on November 1, 2019)

India Council Membership has grown from 45890 t8@®YoY with a rate of 9% approximately. Followiage grade
wise comparison in various member grade levels.

Member Grade Count Member Grade Count

2018 2019 2018 2019

Honorary Member 01 01 Standards Association Member NA 14

Life Fellow 25 29 Life Member 35 40
Fellow 47 48 Member 12098 13374
Life Senior Member 159 165 Graduate Student Member 2399 4900
Senior Member 2399 2790 Student Member 25947 28083

Affiliate NA 149 Associate Member 534 424

20.0 India Council Awards

The India Council Awards are administered by IC AdgaCommittee. In order to recognise the dedicaffmxts of IEEE
Volunteers of IEEE India Council following awardere declared.

1. Outstanding Volunteer Award
a. |EEE Volunteer (Age greater than 35)
1. Dr Prerna Gaur - Delhi Section

2. Mr K Bijju - Kerala Section
3. DrJ Ramkumar - UP Section

b. IEEE Volunteer (Age equal to and below than 35 — Qmstanding Student, Outstanding WIE
Student, Outstanding YP)
a. Outstanding Student Volunteer
1. Ankit Yadav, UP Section
2. M Sai Prashant, Hyderabad Section
3. CM Kishore, Kerala Section
4. Axat Patel, Gujarat Section
5. Jatin Batra, Delhi Section
6. Gaurav Sonawane, Pune Section
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b. Outstanding Volunteer YP
1. Shyam, Kerala Section

2. Outstanding Student Branch Award
a. Outstanding Student Branch : U V College of Engiimgg Banglore (STB34411 Branch Counselor Dr.
Kiran K)
b. Outstanding Upcoming Branch : Symbiosis Institt€omputer Studies and Research
(STB114047 Branch Counselor Dr Rajashree Jain)

3. India Council Leadership Awards
a. |EEE India Council Chair Lifetime Achievement Awa2019:
Sri. RK Asthana, Delhi Section

b. IEEE India Council Section Chair Lifetime Achieveméward 2019:
. Prof Sivaji Chakraborti, Kolkata Section

. Er TS Rangarajan, Madras Section

. Er NV Rao, Hyderabad Section

. Prof Anil Roy, Gujarat Section

. Prof KVS Hari, Bangalore Section

. Prof D Doke, Pune Section

OO WNPE

In total 362 volunteers have applied for the vasiawards and out of which 129 have submitted dadaest of the entries
were incomplete. India Council Congratulate all #heardees.

21.0 IC Newsletter

IEEE India Info, the IEEE India Council Newslet{€€NL) has been brought out on time every quarsedetailed below:

Vol. 14 — No. 1 -- Jan-Mar 2019 in 160 pages whha2ticles
Vol. 14 — No. 2 — Apr-Jun 2019 in 207 pages withaBi&cles
Vol. 14 — No. 3 — Jul-Sep 2019 in 202 pages witlagiles

The fourth quarter issue for Oct-Dec 2019 is ggtteady for release by mid Dec 2019 around the GfiBIDICON-2019.

In the newsletter, along with sizable no. of quadirticles on current interest topics authoreduaoyking professionals &
academic faculty from India and abroad, regulangesuch as Messages from IC Chairman, Editor, Repor activities
conducted by various Sections & Society ChapteepoRs on activities organised by IC, columnsWat's hot in IT -

An Indian Perspective” & “Information ResourceBbok Reviews, Excerpts from books and Announcemsaititing to
various schemes, events & activities of intereshénbers are published.

Editor of ICNL, Mr. H.R. Mohan wishes to record lisicere thanks to all the contributors to the refter.As soon as the
newsletters are published and uploaded at the IBEER Council website, all the IC members are infed about the
access details through email to facilitate them read the contents. The ICNL issues are archived at
https://site.ieee.org/indiacouncil/newsletter/

22.0 Slate for 2020

The nomination Committee for the year 2020 was @utrby IEEE IC Chair as per By- laws of IC. The I@rnation
Committee is as below.

Chair — Prof. Sivaji Chakravorti, Imnmediate PasaiClof IC
Member — Dr. S.M. Sameer, Chair of Kerala Section
Member — Mr. J Ramkumar, Past Chair of UP Section

The committee has unanimously, resolved to extbadeanure of current IEEE India Council Chair, P®MN. Singh, for
one more year (i.e. for 2020) as per the provisafi&EE India Council Bylaws - the Article Ill, $8on 2, after review of
performance in the year 2019.
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23.0 Liaison with IEEE India Office:

Mr Harish Mysore, Director IEEE India Office in Bgalore, continues his close association with thevides of India
Council and is regularly present at IC meetingslidnCouncil acknowledges the various efforts of EEldia Office,
which have added value to members in India.

24.0 INDICON 2020 & AISYWC 2020

IEEE Delhi Section will be organizing both the Hagp event of IEEE India Council viz. INDICON 2020d AISYWC
2020 at Netaji Subhash University of Technology &mitkara University respectively. INDICON 2020 lnle organized
from Dec 11-13, 2020. AISYWC 2020 dates are toilbaized.

25.0 ACKNOWLEDGEMENTS:

| wish to place on record my sincere thanks tol@h€hair, Past Chair, Chair-Elect, Tresurer, Secthairs, all IC Vice-
Chairs and Executive Committee Members, Ombudsriditpr IC Newsletter, IC and Section volunteers,owliave
worked hard throughout the year and helped usgarozing meetings, conducting events and takingal@buncil to new
level.

Puneet Kumar Mishra
Secretary, IEEE India Council

Difference between a GRE person and a normal person

A GRE STUDENT : All articles that coruscate with resplendence are not
truly auriferous.
A NORMAL PERSON : All that glitters is not gold.

A GRE STUDENT : Sorting on the part of mendicants must be interdicted.
A NORMAL PERSON : Beggars are not choosers.

A GRE STUDENT : Male cadavers are incapable of re ndering any testimony.
A NORMAL PERSON : Dead men tell no tales.

A GRE STUDENT : A revolving lithic conglomerate a ccumulates no congeries
of small, green, biophytic plant.
A NORMAL PERSON : A rolling stone gathers no moss.

A GRE STUDENT : Members of an avian species of id entical plumage tend to
congregate.

A NORMAL PERSON : Birds of the same feather flock t ogether.

A GRE STUDENT : Pulchritude possesses solely cuta neous profundity.

A NORMAL PERSON : Beauty is only skin deep.

A GRE STUDENT : Freedom from incrustations of gri me is contiguous to
rectitude.

A NORMAL PERSON : Cleanliness is godliness.

A GRE STUDENT : The stylus is more potent than th e rapier.

A NORMAL PERSON : The pen is mightier than the swor d.

A GRE STUDENT : Itis fruitless to attempt to ind octrinate a
superannuated canine with innovat ive maneuvers.

A NORMAL PERSON : U can't try to teach an old dog n ew tricks.

A GRE STUDENT : Surveillance should precede salta tion.

A NORMAL PERSON : Look before you leap
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What’s hot in IT - An Indian Perspective

(3\-__"

Prof. S. Sadagopan
Director, 1lIT-Bangalore
ss@iiitb.ac.in
November 2019

Science & Technology

* ISRO (Indian Space Research Organization) laun€@®RTOSAT-3 and 13 micro-satellites on November 27,
2019
» Infosys Science Prizefor 2019 were announced on November 7, 2019
o ProfessoSunita Sarawagiof IIT Bombay is the winner folEngineering & Computer Science
o ProfessoManu Devadevanof [IT-Mandi is the winner foHumanities
o ProfessoManjula Reddy of CCMB (Center for Cellular and Molecular Biology), Hyderabad is the
winner forLife Sciences
o ProfessoiSiddhartha Mishra of ETH-Zurich is the winner foMathematical Sciences
o ProfessoG Mugeshof lISc, Bangaloreis the winner foPhysical Sciences
o ProfessoAnand Pandianof Johns Hopkins, USAis the winner foiSocial Sciences

Policy

e Department of Telecomorderspayment of Rs 93,000 Crore®n November 14, 2019, as pdgupreme Court
ruling adding further blow to the ailing telecomngeanies; Government provides partial relief by wayp-year
moratorium on November 21, 2019

e Finance Minister announce®s 25,000 Crores fundo help theeal estatesector on November 7, 2019

» India decides to opt out ®#CEP (Regional Comprehensive Economic Partnership) ovelber 5, 2019, though
it was very close to signing the agreement; stepsutds bi-lateral agreement with USA are on

Special events and Milestones

« Rajya Sabhahad its 258 Session on November 18, 2019

»  China launches5G serviceson November 1, 2019 (second country after Soutle&prndia yet to announce the
auction dates!

» Supreme Courtmakes history by deciding on the vex&®¢gbdhya issueon November 9, 2019

* Jammu & Kashmir andLadakh formnew Union Territories on November 1, 2019

* Maharashtra Elections results announced on October 24.,2019 ®oief Minister Uddhav Thackeray was
sworn in only on November 29, 2019 after lots adrda;Jharkhand Election dates announced on November 2,
2019 with results on December 23, 20k@rnataka By-elections (whose results are crucial for thevisal of
the current Government) were also announced

»  Brexit confusion continues with UK having Elections orcBmber 12, 2019

Products
e Google Nest Minilaunched on November 25, 2019 at Rs 4,499
» Apple starts sellingPhone XR units in India and even exports to other countiriesm Chennai plant owned by its
supplier Foxconn

Markets

» Aramco’s historiclPO (the largest ever IP@)versubscribed marginally oNovember 30, 2019
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* RPA (Robotic Process Automation) softwdmatomationAnywhere gets $ 290 Million funding on November 21,
2019, taking its market cap to $ 6.8 Billion
» Googlebuys wearables compaftBit for $ 2.1 Billion on November 1, 2019

Indian IT Companies

* TCS bags $ 2 Billion order from Europe’s largest pensfunds consolidatoPhoenix group on November 12,
2019

e Manthan Software acquires US-based personalization starRighRelevance on November 6, 2019

e TechMabhindra acquired the Indian unit of US-based media grBopn Commerce (with $ 50 million turnover)
on November 6, 2019

» CapGemini India layoffs 500 employees in November 2019

MNC IT Companies in India
» Power majoilEaton opens aerospace manufacturing facility in BangaloMNovember 2019
People

* India-bornMicrosoft CEO Satya Nadellatops the list of 2Business Persons of the year 2019

e Wipro founderAzim Premji getsMMA Amalgamation Award 2019

» SriLanka elects a new President on November 16, 2019; thePresidentGotabaya Rajapaksa nominates his
brotherMahinda Rajapaksa as Prime Minister on November 21, 2019

«  Sharad Arvind Bobdetakes over a#i7" Chief Justice of Indiaon November 18, 2019

* Sanjay Gupta (earlier with Disney)appointed as the ne@oogle India Country Manager on November 6,
2019

* TVS Motors ChairmanVenu Srinivasan gets the Japane&&eming Prize on November 6, 2019 (for Quality
Management); he is the first Indian industrial & this coveted prize

e High-profile visitors to India in November inclu@erman Chancellor Angela Meckel(November 1-3)

Start-ups scene

» Mobile Ad biggielInMobi acquiresGurgaon-based video platforRoposoon November 27, 2019

» PayTM raised$ 1 Billion in end November 2019 taking Maluation to $ 16 Billion

» RazorPaybuys payroll management softwa&eFin on November 23, 2019

» Aztec foundeGovi foundedPerfios raisess 50 Million funding on November 20, 2019

» Fresh capital infusion of $ 150 Million int6reshworks (Chennai-based customer engagement company) on
November 13, 2019 takes itsarket cap to $ 3.5 Billion

Interesting Apps

 FASTag (RFID reader-based toll collection) becomes mamgabn all toll booths of NHAI (National Highway
Authority of India) effective December 1, 2019, kéyly avoiding wasteful delays
e UPI-based mobile payment AfgHIM goes global with itSingapore launchon November 14, 2019

Interesting numbers

*  GST collectionscross Rs 1,00,000 in November 2019

* India’s stock market indeSensexouches 41,000 for the first time on November2t8,9

» India’'sForeign Exchange reservesross$ 449 Billion for the first time in November 2019

e Reliance market capitalization touches Rs 10 Lakh Crores, the highest ever for ladian company on
November 29, 2019

» Alibaba creates history witlh 38.4 Billion sales on a single dagn November 11, 2019

e Of the total 1.1 Millionforeign studentsin USA, Indian students’ population crosses 200,000 in 2019 (Open
Doors Report dated November 19, 2019)

* FlipKart andAmazon clockRs 31,000 Crores saleguring the Indian festival season in November 2019
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October 2019

Universities

SponsoredResearch grantsscale new heights in 1IT'd|T-Madras earns more than Rs 500 Crores in 2018-19;
[IT-Delhi andlIT-Bombay are not far behind

IIIT Council announces in its October 16 meeting, several isti@ge options including inter-institutional faculty
and student transfers

[IT-Delhi starts aBillion Dollar fund raising campaign, the first such large-scale fund colectirive; FlipKart
foundersBansalskick off the drive withRs 125 Croresdonation

Science & Technology

Policy

Google claims quantum computing breakthrough oroft 27, 2019 with its quantum computers beatirgg th
reported fastest computer

The first-ever &ll female” space-walkby Christina Koch and Jessica Meir on October2D39 sets a new record
Nobel Prizesfor 2019 announced in October;

o Announced on October 7, 2019, Nobel Prizéliedicine 2019went toWilliam Kaelin Jr of Harvard,
USA, Sir Peter Ratcliffe of Oxford, UK and Gregg Semenzaof Johns Hopkins, USAfor their
contributions “how cells adapt to oxygen availapfli

o0 Announced on October 8, 2019, Nobel PrizePhysics 2019wvent to James Peeble®f Princeton,
USA, Michael Mayor of Geneva, Switzerland Didier Queloz of Cambridge, UK

o0 Announced on October 9, 2019, Nobel PrimeChemistry 2019 went to John Goodenoughof UT
Austin, USA, Stanlet Whittingham of Binghamton, USA and Akira Yoshimo of Meijo, Nagoya,
Japan for their work on “Lithium-ion batteries”

o Announced on October 10, 2019 Nobel Prize Ifderature 2018 went to for Polish autho®lga
Tokarzuck and Nobel Prize foriterature 2019 went to Australian author Peter Hardke; 2018 and
2019 were announced together, for the first time!

o Announced on October 11, 2019, NoB&laceprize 2019went toAbiy Ahmed Ali, Ethiopian Prime
Minister

o Announced on October 14, 2019 Nobel Priz&cgonomics 2019vent to Abhijit Banerjee & Esther
Duflo of MIT USA and Michael Kramer dflarvard, USA

o Nobel had interestingndia connection — the winners include Dr Abhijit Banerjee (who greip in
Kolkata and studied in Presidency College, Kolkatd JNU)

0 Nobel Prize 2019 had one of the oldest winne€¥ year oldJohn Goodenough, andcauple (Abhijit
and Esther)

India gets delivery of itfirst Rafael Aircraft from France on October 6, 2019 (Vijayadasami Day)

Finance Minister Nirmala Sitharamamnouncing a slew of measures to address the spggianomy in
September 2019 is followed byT* returns going faceles$ (with minimum human intervention to avoid
collusion from October 8, 2019 (Vijayadasami)

Special events and Milestones

Prime Minister Modi hostsChinese Prime Minister Xi Jinping at Mamallapuram in Tamil Nadu for a Summit
during October 11-12, 2019

Reliance quarterlyprofits touch new highof Rs 11,262 Crores for July — September 2019hthkest-ever for
any private sector company in Indladian Oil had the highest profit of Rs 14,512 Crores on 4Q320Similarly
its market capitalization touches Rs 9 Lakh Crores, the highest ever forladian company TCS mar-cap
touched Rs 7.68 Lakh Crores in 2018)

Karnataka in theTop State for Innovation as per NITI Aaydtational Innovation Index launched on October
18, 2019

Maharashtra and Haryana Assembly Electionson Oct 21, 2019; results on Oct 24. 2019. Harygets BJP
government; Maharashtra is yet to get a new Govenmtthough BJP Shiv Sena win majority

PMC Bank crisis in October causes misery to tens of thodsarf its customers

Floodsin Japanleave a wave of destruction in October 2019 duggboonHagibis on October 13, 2019

Brexit confusion continues; the deadline of October 31,92set by EU is revised to January 31, 2020; Uk&r
Minister calls for Elections in December 2018tael continues its impasse on the choice of its Primgaidter;
Hong Kong stir continues all of October 2018apaneseroyalty, Thai royalty see minor turbulence!

IEEE India Info. Vol. 14 No.4 Oct- Dec 2019 Page 37




Products

Markets

Xiaomi launchedNote 8andNote 8 Proin India on October 2019

Nokia launched Nokia 6.2 and Nokia 7.2 in India in OctoP@19

Googlelaunchedixel 4 phoneon October 18, 2019 (not to be sold in India)

1,600Samsung Fold Phonesold in 3 minutes in India!

Microsoft launches it ablet products on October 2, 2019; announ8esface Foldablephone, but products to
reach consumer hands only in 2020 Festival season!

Apple iPhone sales see 10% rise in October 2019

IRCTC IPO on October 14, 2019 got oversubscribed 110 tilS&stk price gained 29% on Day !

L&T Infotech acquiresPowerUpCloudfor over Rs 100 Crores on October 16, 2019

Infosys acquires Ireland-based 1,400-strong BE€htec on October 8, 2019

The over-hypedVeWork loses market cap steadily; misses IPO in Octob&8 2

Amazon India andFlipkart Big Billion Days Shopping Festival in September & October 2019 sgwrizrease
in sales in an otherwise damp market condition

Indian IT Companies

TCS has second quarter (July — September) top lines@8977 Crores and bottom line of Rs 8,042 Crawék;
addition of 14,097 its headcount touches 4,50, ¥88atober 31, 2019

Infosys has second quarter (July — September) top lifesat2,629 Crores and bottom line of Rs 4,019 Crores
Wipro has second quarter (July — September) top lifesdf5,130 Crores and bottom line of Rs 2,561 Crores
Bajaj re-launches an Electric version of its histoi@hétak” scooter in October 2019

MNC IT Companies in India

Cloud management & analytics compdRybrik opens its Bangalore R & D center on October 229201
Microsoft India annual revenue goes past $ 1 Billion for the first time

Oracle starts its first India data center in Mumbai ondbetrr 11, 2019; its second data center in Hyderabthd
start soon in 2019-20

Johnson Controls Hitachi Center starts operations in Kadi, Gujarat fromobet 2019

HP Inc., the printer major, announces its decision tol&% of its workforce (around 7,000), globally ictGber
2019

Bangalore-born Prashant Chandrasekar is the CEStatkOverflow — the largest and most trusted open source
Q&A community - from October 1, 2019

There were several high-profile visitors to Indmm@ctober; 2-day visit byzhinese Premier 3-day visit by
Bangladesh Prime Minister, and 5-day visiDutch King & Queen during October 2019

Interesting numbers

India’s stock market indegensextouches 40,000 once gain (after significant Igsaéier 4 months on October
31, 2019

India’s Foreign Exchange reservesross$ 440 Billion for the first time in October 2019

Prime MinisterModi has 30 Million followers onstagram — the highest for any leader — on October 14, 2019
Government announc&& Dearness Allowance hikeeffective July 1, 2019 on October 12, 2019

RBI cutsRepo rateby 25 bps on October 4, 2019

Mobile payment platformJPI volume exceeds debit card volume on October 192tliches 1 Billion mark on
October 25, 2019
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September 2019

Universities

IIT Council announces severalveeping changef its meeting held on September 28, 20MTFech feeto see
substantialncreaseand weak B Tech students to leave after 3 yedtsB%c degrees

[IT's to add 4,320 seats in 2020-207 ’s to add 556 seats in the same period

Finance Minister announces a policy change on September 20, 2@t%HlowsCSR funding to be used for
R&D Funding in lIT’s and Universities

SASTRA University announcesRamanujan Prize for 2019 on September 20, 2019 to Adam Harper of
Warwick University, UK

Times Higher Education ranking of September 14, 2019 leads to lots offumion; 56 Indian Institutes in the
Top 500 but none in Top 300 (for the first timeeaf?012);lISc that had been in the Top 300 for many years talks
of “data error”;other 1IT's join to take up “data errors” with the Agency;édrgstingly,lIT-Ropar andIIT-
Indore lake it to the Top 400!

IoE (institutes of Eminence) list of September 5, 2@&8sfive new additions -IT-Kharagpur , 1IT-Madras,
BHU, Delhi University and Central University of Hyderabad - on September 5, 2019 (Teachers Day)
[IT-Kanpur, BITS-Pilani and La Trobe University of Australia agree to collaborate in the area ofmé&st
Cities” on September 3, 2019

Science & Technology

Policy

ISRO getsapproval from the global standard bod§GPP for its home-grown GPS "NavIC” on September 24,
2019

India’s Moon Mission Chandrayaan |l (that created global attention of the Space scishtRover Vikram
managed to reach all but 2.1 KM of the 4,00,000+ [tMrney to the Moon on"6September 2019 night, but
“crash lands”; luckily, theOrbiter successfully keeps sending Lunar images and ealik in good health with
nearly one full year of life.

Amazon’s Al-based voice assistant devidexa starts tespeak and understand Hindiin September 2019

Expenditure Finance Secretary clears the ambifRsu8,500 Cr Al Missionon September 10, 2019

Finance Minister Nirmala Sitharaman announces a slew of measures to address the saggimpmy; IT
returns goes “faceless” from October 7, 2019 (\d@gsami); Public Sector consolidation on SepterhBe019;
sops for the real estate sector on September 149; 2i@ally, corporate tax reduction on Septemb@&r2019 that
led to nearly 2,000 point increase in Sensex (thbdst single day gain in a decade)

Special events and Milestones

Prime Minister Modi addresseb)N General Assemblyon September 29, 2019

Google turns 21on September 27, 2019

On September 27, 2019 Election Commission annoude¢ss forMaharashtra and Haryana Assembly
Elections Oct 21 Election Day and Oct 24 Election results

Prime Minister Modi andPresident Trump share the stage in a historic “Howdy Modi” eventSeptember 22,
2019 in Houston, Texas

India Post Bankturns 1 on September 10, 2019

Brexit in deeper trouble with British Prime Minister Bordohnson losing majority and deadline of Octoher 1
2019 is dangerously close!

Aramco oil refinery in Saudi Arabia hit by Drones on Sapber 14, 2019
Wikipedia has a “blackout” for several hours on Septemb&0&9
Hong Kong stir continues all of September 2019

Products

Amazonlaunches neviEcho deviceon September 25, 2019

OnePluslaunches itsTV’s globallyin September 2019; launches immediately in Indieluding possible “Make
in India” option soon!

Apple launchesPhone 11, Apple tv+, new iPadiersions on September 10, 2019

Android 10 is out in September 2019

Jio Fiber rollout starts on September 5, 2019

Samsunglaunches it&G chipset Exynos 98®n September 5, 2019
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Markets

BSE Index Sensexhas 1,800 point increase on September 20, 201®wfog Finance Minister Nirmala
Sitharaman announcement of corporate tax redugtienhighest single-day gain in a decade)

Amazon India and Flipkart announce theiBig Billion Days Shopping Festival starting September 29, 2019;
post record sales on Day 1

Microsoft buys cloud migration software compakipvere on September 5, 2019

Indian IT Companies

MNC IT

ITI Ltd., announces aloud servicefor PSU(Public Sector Undertakingsn September 27, 2010

Infosys reached op spot(No 3) inForbes 2019'World’s Best Regarded Companig€son September 25, 2019
TCS signs$ 700 Million contract (over 5 years) witiGeneral Motors and absorbs 1,300 professionals on its
payroll on September 19, 2019

Mindtree starts European operations on September 16, 2019

Infosys opens thé&™ Tech Center in USA in Arizonaon September 14, 2019

Wipro gets $ 300 Million services contract frd@ICI Bank on September 5, 2019

TechMahindra gets $ 1 Billion contract fro/AT&T on September 5, 2019

Companies in India

Start-up

Interesti

China’sThunder Software to invest $ 500 Million over 5 years in its Bary& operations

Siemens Healthineersstarts amedical device manufacturing facility in Electronics City in Bangalore on
September 19, 2019

Manhattan Associatesstarts a second Tech Center in Bangalore on Septeh8, 2019

PepsiCosets up a Tech Center in Hyderabad on Septemh&010 (with 3,80,000 square feet space) and plans
to hire 2,500 professionals over the next 3 years

Airbus Industries opens itsnew Bangalore Tech Center facility on Septembe203,9 and plans to house 500
professionals

Bhatnagar Prizesannounced on September 26, 2019; of the 12 re¢ipienManik Varma of Microsoft India
Research gets the Award for Engineering Science

Prashanth Chandrasekar (Bangalore born) is the new CEO $fack Overflow (the first port of call for 50
million developers, globally)!

Google announces the starting @oogle Al Research Lab in Indiaand namedlIT-Bangalore Professor

Manish Gupta as theHead on September 19, 2019

Ramkumar Ramamoorthy namedCognizant India MD on September 19, 2019

British Prime Minister loses majority on September 3, 2019; Brexit inle!

Scene

Prime Minister Modi hands over the awards fdndia-Singapore Hackaton winners duringllT Madras
Convocationon September 30, 2019

Hotel room-aggregatddyo announces on September 23, 2019 its decisiomite another$ 1 Billion

HCL Technologies acquires Hubli-based semiconductor startSamkalp Semiconductor for Rs 180 Cr on
September 10, 2013jer 2 Cities are getting their act right!

Food delivery startugomato lays off 600 people on September 10, 2019

Pune-based Clean-tech staritggets $ 18 Million funding on September 6, 2019

Mahindra & Mahindra acquires 55% stake in cab compavigru on September 1, 2019

ng numbers

Mobile payment platformdPI volume exceeds debit card volume on Septembed19 2

Professor Sowmyanarayanan Sadagopga@(iitb.ac.ii) is the Director of llIT-Bangalore. These are personal views.

He has

been writing orWhat's hot in IT” from an Indian perspective continuously from 19%#nes of India, Financial

Express and IT Magazine carried the monthly (aratlyecolumns) till 2016; IEEE India has been camgyihe quarterly
columns since 2017
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Information Resources

Compiled by
Mr. H.R. Mohan
Editor, IEEE India Info — The Newsletter of IEEE]Ia Council
ICT Consultant & Former AVP (Systems), The Hindlhe@nai
hrmohan.ieee@gmail.com

13 Leading Data Science Products From India That Mde It Big In 2019: There has been a steady increase in the
analytics and data science service providers imlfatilitating the adoption of analytics functioasross organisations.
Analytics products and services may come in varfouss, helping companies transform the way theydceot business.
This year, Analytics India Magazine brings a listTop 13 Data Science & Analytics Products in ldihat are helping
organisations to make decisions with data. It llk3samazing data science products that are transfgrthe industry.
http://bit.ly/2PLUH7c

40+ Corporations Working On Autonomous Vehicles:Beyond trendy names like Tesla and Alphabet clgasiif-
driving cars, a host of auto brands and other keavyweights are also investing in autonomous R&Ep.//bit.ly/2rzk2cF

16 inventions getting us off fossil fuels and intoenewable energy:Much of the world's energy is sourced from fossil
fuels. .. Several innovators and companies haveldp&d inventions to help get the world off of memewable energy.
For example, the HomeBiogas 2.0 turns food waste igas, producing up to three hours of cooking gas.
http://bit.ly/2rKzg5V

Terms of Service; Didn't Read: https://tosdr.orgis a user rights initiative to rate and label webserms & privacy
policies, from very good Class A to very bad ClassTerms of service are often too long to read, itsiimportant to
understand what's in them. Your rights online depem them. The tosdr initiative hopes the ratirgfsthis site can help
you get informed about your rights. Click on a gsxbelow, to have more details!

Digital transformation: 10 counterintuitive tips: No two digital transformations look alike - so wilp so many
organizations try to follow the same rules? Turmowmn wisdom on its head with these tips from Cl@d tech execs.
https://red.ht/34kbcN1

The Multi-Billion Dollar India-SaaS Opportunity (25 0+ SaaS Startups):Here’s our snapshot of the India SaaS-
ecosystem (where someone interested can go and dinlist of SaaS companies) curated from SaaSBooMi
attendees/applicantsttp://bit.ly/2RQrZER

Open-Source Software Has Changed The Way Softwars Developed. Here’s where the $33B Industry Is Head:
When it comes to software development, the termefwegource” is almost synonymous. And as the molkahmrative
method of software development, it has grown ingiregly popular over the last two decades. In fdwt, open-source
services industry is set to exceed $17B in 2016, expected to reach nearly $33B by 2022, accortingB Insights’
Market Sizing tool. Among its many characteristiopen-source software is publicly accessible, wiibtws developers
to exchange code & ideas in a transparent andbaylidgive fashion. It also enables flexibility folamy businesses looking
to solve a wide range of problems. Today, over 3f#elopers contribute to community-based platfolikes GitHub.
And the broader market is estimated to be worthdreats of billions based on recent big-ticket adtjoiss like Red Hat
(acquired by IBM for $34B) and GitHub (acquired lcrosoft for $7.5B) — as well as large public metrk/aluations
like those of MongoDB ($7.9B) and Elastic ($7.3B).this analysis, we discuss the various elemehtspen-source,
including what the software is, who the major ptayare (as well as who they’re benefiting — himbucd providers), and
what the future has in stotettp://bit.ly/2t9TTRV

Project Management Guide for Beginners:Your ultimate introduction to the fundamentals pybject management,
curated best practices, and resources for projanagement beginners, all in one pldag://bit.ly/2LOHhGvV

Al in the enterprise: 8 myths, debunked:Enough with romantic robots: Let's dispel eightncoon misconceptions about
applying Al in the business world notttps://red.ht/2qUQsOo
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2045: Death will be optional:If the sensational but well-researched book la itéuBe la Muerte, authored by two genetic
engineers is to be believed, within 27 years, deathld be an option and ageing reversible. Humanthén will only die

in accidents and never of natural causes or illeskthat old age should be classified as an §8hso that a public-
funded research can be done to find the cure withodVsaying that he doesn’'t consider death an #lnes
http://bit.ly/2YOGKCcE

Smart Cities 2025: Smart cities and smarter projects have been arttuegnost actively discussed realizations made
possible by IoT, data, connectivity and by levengga mix of varied technologies. The interest iragnaities continues to
grow, driven by a range of socioeconomic and teldgical developments across the globe.A smart r@igponds to the
challenges of our time and quality of life. It alsosures that the city meets the needs of futunergéons — In terms of
economic, social and environmental issues. In sitagta good place to live with the best possiflality of life and most
efficient use of resources. Worldwide smart citigerket will grow from its current $622 Billion tdl$Trillion in 2019 and
$3.48 Trillion by 2026, registering a CAGR of 2192http://bit.ly/36 AbFMF

Paging Dr. Robot: How Robotics Is Changing The Fac©®f Medicine: Can robotics transform the medical industry?
While there are plenty of medicine-focused robatipps in development, the long-term outlook foirthee remains to be
seen. In this analysis, we'll dig into whether igals matching those big ambitions, and dive iafgplications where
medical robotics are beginning to enter the madasir.http://bit.ly/2tcKA3G

8 TED Talks on emerging technologies to watchFrom quantum computing to AR to bionic limbs, #aesmerging
technologies deserve your attention. Get up tocspeth 8 intriguing TED Talk$ttps://red.ht/2IPVSaB

10 ways to have better conversationdMany leaders take a vested interest in improvivggrtcommunication skills. They
labor over email drafts to ensure the most impartgaates are explained. They fine-tune and prdkieir presentations
repeatedly before they take the stage at businemste They might even coach their teams on comeatioh best

practices and etiquette. But what about the salesersations that happen in the hallways at workrothe road with
customers? Do you treat them with the same levptebaration and care? Often not. In those sitnatimost of us simply
wing it. Getting better at day-to-day, informal eensations can improve your overall communicatikiiss and leaders
can practice every single day. Keep these 10 rilesnind for more professional and productive cosaépns.

https://red.ht/2Ejkgal

Al In Automotives: The Future is Now!: Flying cars are no longer tday or science fiction! With Al, autonomous, or
self-driving, cars and autonomous flying cars asemore a futuristic dream. Companies like Boeind &errafugia have
already developed fully-autonomous flying cars. Wihe emergence of Al, we can see many transfoomatin
automotive and aviation industries. Although autonas flying cars are not yet available in the markelf-driving cars
are ready for commercial sale. Now, imagine ourldvarith self-driving vehicles including cars, taxisucks, buses and
bikes rolling out on highways, on the streets anduwal roads. This could become a reality withaXew years from now.
Riding a self-driving car with much anticipation wid be an exciting and thrilling experience for tofus. Everything in

a driverless or self-driving car would seem magighaén the steering wheel turns by itself, or theazcaomatically stops at
a traffic light. This article will delve into Al &nds driving the automotive industry, includingfgkiving cars and driver-
assistance technologidgtp://bit.ly/2EexC7S

A solar-powered system can turn salt water into freh drinking water for 25,000 people per day. It cold help
address the world's looming water crisis;People have been trying to turn seawater intokdrinwater for thousands of
years, but the process is not usually energy-efiicor affordable. At a newly constructed facilityKenya, however, a
nonprofit called GivePower is tackling that chafilerusing solar power. The desalination system, hwkiarted operating
in the coastal area of Kiunga in July 2018, camaterd 9,800 gallons (75,000 liters) of fresh drigkimater water each day -
enough for 25,000 peoplettp:/bit.ly/36 AFwok

What Technology Is Most Likely to Become Obsolete Wring Your Lifetime?: Certain Boomer basements are little
shrines to obsolescence, untidy stockrooms of tietime cutting-edge: VCRs, corded telephones, insaéeige PC
monitors, etc. Way fewer Millennials will have basents to store trash in (‘home ownership’ itselfcgly verging on
obsolete), but presumably, once climate changéyrbi and they’re all renting cots in corporatizgtorm shelters, they’ll
have little lockers to put stuff in. And it's wortiwvondering: what worthless old technology will thbg inexplicably
hoarding? For this week’s Giz Asks, we reachedtowt number of historians of technology for thakes on what tech
will become obsolete in the next fifty yeahstp:/bit.ly/2L UtHS5

What Would Happen If the Whole Internet Just Shut Down All of a Sudden?:A world in which the internet suddenly
stops: surely the TV show’s already in developm8ptawling cast, gorgeous visuals, tediously onrhge themes. Some
handsome B-lister tearing around the country irspiiiof his wayward kids, or the shadowy sect thdted the plug in the
first place. A patch of prairie in Kansas with aakebut functional signal, people lining for miles ¢heck texts, riots
breaking out. Thankfully, we don’t have to wait fitis show to be shot and streamed to get a dedeatof what the
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internet apocalypse might look like: for this weeksiz Asks, we asked a number of experts to dantlagining for us.
http://bit.ly/2rOp9We

Career advice | wish I'd been given when | was youm A reader who prefers to remain anonymous — butsetwareer
we think did a lot of good — passed us this lisad¥ice which they were grateful to have receivdwish they'd been
given when they were younger. We thought it wag/ ieteresting, including where it doesn't line ugaetly with our
usual views, and so are publishing it here withrthermission. The advice is targeted towards peegmpathetic to the
principles of effective altruism, especially thagih an interest in public policy careers, but week much of it is more
broadly usefulhttp://bit.ly/2PFwjnO

12 Industries That Will Thrive Thanks To Millennial s: Millennials are one of the largest generationsistory, and

they're on the cusp of their prime spending yelinese are the industries that stand to benefiimthst. In this report, we
dive into some of the industries — from frozen fe@hd fast casual dining to micromobility and peeddinance apps —
that could massively benefit from the rise of Gatien Y. http://bit.ly/2YKUVzw

How to build a portfolio and get a job in UX?: This post sums up what author used, what stepgdo& and what
conclusions the author drew from reverse-engingesfiJX portfolios. It's not comprehensive. The lamt assumes that if
you're starting out, you will Google terms that yr@unot familiar with. The author is focusing ontlining a process and
sharing tips and tricks which he had learned akiegway so that you have an access to what he dd¢bkdemost during
his job changing processttp://bit.ly/2EdFxCv

Networking Technology: Where It Is Now — And Wherelt's Headed: As corporate bandwidth requirements continue
to surge exponentially with every passing yearpecomes clear that bandwidth demands as well ashtlssess
requirements of the modern digital workspace aténgethe stage for the implementation of new, adea technologies.
These technologies give rise to fresh possibiliied further fuel the demand for adding intelligepstems to our daily
lives and greater reliance on tech support, bothérhome and workfronts. With software trends eimgy regularly in the

IT scene, digital services and people are becorhirtger intertwined to characterize everything thatew the world of
network technology this year. These recent advaroésmare more than likely to disrupt existing ofiers and foster an
era of digitization and intelligence throughout thasiness sector. Let's see what's getting hot mowetworking
technology — and how they will be sizzling by thedeof the yearhttp://bit.ly/2ti8hI2

LinkedIn Top Startups 2019: The 25 hottest Indian ompanies to work for now: With the 2nd annual Top Startups
ranking, we uncover the young companies commangirafessionals’ attention today: the ones that amwing
massively, scrambling industries, shifting taleloivs around the world and, often, altering how werkvand live. Our
editors and data scientists parsed billions ofoastigenerated by LinkedIn’s 645 million members rd dooked at four
pillars in particular: employee growth; jobseeketerest; member engagement with the company arehitdoyees; and
how well these startups pulled talent from our $laig Linkedin Top Companies list. To be eligiblempanies must be 7
years old or younger, have at least 50 employeegpribately held and headquartered in India. (Yan kearn more about
our methodology at the bottom of this articletfp://bit.ly/2Efy99D

7 Must-See TED Talks On Al And Machine Learning: When it comes to educational dialogue, there thing more
entertaining than a great TED talk. They providgight into fascinating subjects in an entertainivey often filled with
stories, mind-blowing facts and first-hand expeci&sof those giving the talks. With Al and machiearning at the
forefront of so many questions and topics now, videdter way to get the scoop on it than by enjogiome great speeches
from those on the cutting-edge of innovation. Henee 7 of the best Al and machine learning TED tatks should watch.
http://bit.ly/2gW1d32

21 weird tech job titles of the future: While many human workers fear that they will ultielgt be replaced by artificial
intelligence (Al), it's more likely that our curreworkforce will shift into new types of roles fpeople, according to a new
report from professional services company Cognizafull post at https://tek.io/2swkR5R Report at
https://cogniz.at/2PmY8T1

What Is Geoengineering?:Scientists and researchers are exploring geoesigngg a strategy that could help avert global
warming through the intentional, large scale madiiion of the climate. We examine the business dppities, major
risks, and potential in these technologies. In@asp, governments, corporates, and startups amfpto geoengineering,
a tech-driven solution to fighting change climatbatt removes greenhouse gases from the atmospherg.
http://bit.ly/2PNSNCX

How Big Data is Leading to Big ChangefFrom personalized healthcare to digital farmingd &#om energy management
to digital governance solutions, Business 4.0 teldgies have transformed lives across the worldrepting customized
solutions to tackle challenging social issues. Amel organizations that have made a profound anisable impact on
communities are those that have harnessed the pifveég data. At Tata Consultancy Services (TCS),believe that the
coming together of data and artificial intelligeng#l accelerate social transformation. Our digpalblication pArlvartana
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explores all the ways in which this change willyptaut on the ground, highlighting the role of datal analytics for social
transformation. Published by the Analytics anddhss (A&I) unit at TCS, this book contains a comfitbn of articles and

interviews with a diverse set of technology expdrdustry leaders, CXOs, economists, academici@sgarchers, social
entrepreneurs and philanthropists, who have allaradustainable impact on society. The contribulbange not only

shared their success stories, but also chartethemtorganizations’ vision to make the world ateeplace for generations
to come. ebook dittps://on.tcs.com/2RSiYLJ

Toward a New Field of Global Engineeringhe Engineer’s role in addressing global povehslienges has often been
confined to village and community-scale intervensip product design and development, or large-sicditastructure
design and construction. Yet despite fifty yearshese approaches, over half the world’s populatdhlives on less than
$5.50 a day, the global burden of disease in laseiime countries is overwhelmingly attributable teimmmental health
contaminants, and climate change is already neggtiaffecting people in developing countries. Thenentional
community, product or infrastructure focuses ofelegment engineering is insufficient to addressehglobal drivers that
perpetuate poverty. The emerging field of GlobagjiBaering can work to identify and address thesecsiral issues.
Global Engineering should be concerned with thequakand unjust distribution of access to basivises such as water,
sanitation, energy, food, transportation and shetted place an emphasis on identifying the drivdeterminants and
solutions favoring equitable access. Technologyeltgment and validation, data collection and impadluation can
contribute to evidence-based influence on poliaied practice. Global Engineering envisions a warlevhich everyone
has safe water, sanitation, energy, food, sheltel afrastructure, and can live in health, digniand prosperity.
http://bit.ly/34mWftN

100+ Coding Interview Questions for Programmers:Coding Interviews are such an important thing preagrammer’s
life that he just can’t get away with that. It'stfirst hurdle they need to cross to get the safivageveloper job they wish
throughout their school and college days.To malkentatter worse, you will find that so many peoptetbe internet
telling that coding interview is flawed, the hiringocess for programmers sucks and so on but yoit deed to pay
attention to them, not at least at the start ofrygaueer. We all know that Coding Interview Sysismot perfect and many
are trying to change it but until it's changed, ygnt to follow its rules to get into the System.isTls something for
experience developers to deal with, as a junioeldper your priority should be to clear the codinggrview and get the
job you want. In this article, the author shareshwjou top 100 coding interview problems from peogming job
interviews which every programmer should kndntp://bit.ly/36DTPbQ

Inside the Raspberry Pi: The story of the $35 comper that changed the world: The co-creators of the credit-card-
sized board reveal the many challenges they overtarhuild the breakthrough machimtps://tek.io/35mZZwC

Has Edtech Failed To Revolutionise India's Traditimal Education System?:The Indian education system is currently
suffering from some serious lacunae. Over the yeafair share of the blame has been appropriatéoet archaic system
of ‘gurukuls’, the colonial rule, and, later ongthociety’s obsession with engineers and dodhitys.//bit.ly/350kuZN

How to Mine the Invisible Web: The Ultimate Guide: The Invisible Web refers to the vast amount ofteahand
information that is not easily discoverable in ang@l search engine query, such as databasesteprieaworks, or
password-protected information. However, there areide variety of high-quality Invisible Web seartols, search
engines, and directories that can help you mirgefthmtastic resource that is considered to beaat 00 times larger than
the visible web. The following Invisible Web resoes will connect you to a virtual goldmine of knedge, anything from
medical dictionaries to moving picture archivesat@demically vetted articles and journals. Eacthe$e links connects
you to a resource that will help you find inforneatithat is not easily found with just a simple,imeéntary search. These
tools help you do a deep dive into untapped treasarves of informatiorhttp://bit.ly/2PJ6yDe

Artificial Intelligence Technology: Top 18 Technol@ies Used in Al: Artificial Intelligence (Al) is the combined
attribute of science and computer that makes tleesy or program or any machines perform the Ilgetii and
Imaginative functions of a human, independently aollition to problems, be able to make decisioe main aim of
Artificial Intelligence systems is to have the &ilto discover, which makes people increase tipeirformance and
productivity over time. Artificial Intelligent Teciology tools include machine learning and deepniegrwhich gives an
analysis report to increase the clarity of planningasoning, thinking, problem-solving and also ries.

http://bit.ly/2Eetip8

Estonia is running its country like a tech company:Estonia is often described as a genuinely digitaiety. Today a
majority of government services are offered 24/linen and data integrity is ensured by blockchairhhology. You can
use medical e-prescriptions, file taxes, or evey &duwar online without needing to go to the vehidgistration office.
There are only a few things that you still needdm in the analog world, such as get married or prgperty.

http://bit.ly/2RUtCS2

Industry 4.0 - the Nine Technologies Transforming mdustrial Production: The rise of new digital industrial
technology, known as Industry 4.0, is a transforomathat makes it possible to gather and analyza deross machines,
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enabling faster, more flexible, and more efficigmbcesses to produce higher-quality goods at retlwosts. This

manufacturing revolution will increase productivighift economics, foster industrial growth, anddifypthe profile of the

workforce—ultimately changing the competitivene$scompanies and regions. Advanced digital technplisgalready

used in manufacturing, but with Industry 4.0, iflwiansform production. It will lead to greaterfiefencies and change
traditional production relationships among supgligrroducers, and customers—as well as betweenrhanm machine.
Nine technology trends form the building blockdrudustry 4.0 https://on.bcg.com/2PSvXva

10 principles of workforce transformation: When you (or your board members) think about thgvin a digital world,
you probably think first about technology. It's éxiag so fast that your business constantly haadapt. But the greatest
challenge is not the tech itself: It's developindrsowledgeable, strategically adept, cognitivelyxible, and proficient
workforce. You want people who can command artfigitelligence, analyze data, invent and applytsahs on the fly,
and slide effortlessly into new roles as needed .t while, they should keep their skills sharghanobile apps and
online self-taught courses. Ideas should flow fralhtorners of the company, whether from full-timanagers or a pool
of gig workers who jump in when work heats up Howdise the skills of your employees to meet yagital challenges?
The 10 principles below can help you ready your gany’s workforce for the futurdttp://bit.ly/2Qkg6F4

How the Economics of Data Science is Creating Newo@ces of Value: There are several technology and business
forces in-play that are going to derive and driesvrsources of customer, product and operationalevahs a set up for
this blog on the Economic Value of Data Sciences leview some of those driving forcdstp://bit.ly/34UIDXP

Secrets you should have learned before your firstrpgramming job: It's an all too common story in many professions:
You go to school for years and walk out with a litgsprinted diploma. You snag your first job—andnimdiately, you're
buried under a pile of unwritten rules and day-&y-domplexities that no one bothered to warn yoaualkProgramming
jobs are no exception, even with the rise of codiogt camps: those accelerated schools that protoisgeach you
everything you need to know about coding in a matfemonths. As it turns out, whether you've earre€omputer
Science degree or a boot camp certificate, oddgaree still not 100% ready for your first reabjovriting software. The
basic skills listed here—which you may or may navénlearned in school—can help you get startedgdegal work with
less hand-holding and fewer mistakes. We've divithedlist into three categories: technical skitlabits and mindset, and
soft skills.http://bit.ly/2MouxGP

Hands-On with Google's Quantum Computer Staking its claim for “quantum supremacy,” thengany pulls back the
curtain on its landmark Sycamore chigp://bit.ly/3950IEV

Inside blockchain and its various applications:In this post, the author explores the technologyuiad blockchain
shaping how businesses use datn://bit.ly/2QgY83N

Why you should worry if you have a Chinese smartphee: China’s use of technology for social control afditizens is
extensive — but it could affect users elsewheregags security analyst Samantha Hoffrhép://bit.ly/2tNYslv

7 Bio-Inspired Robots that Mimic Nature: The ridaabots in automation has led to many humanoigérsl This can be
best seen in collaborative robots (cobots) liketBaftom Rethink Robotics or the UR cobots from Wmsal Robots. The
robotic arm is the new standard in automation tm®® because we do not have to change the hum@orenent for

these robots to operate effectively. These humandunctioning robots can pick up, locate and plaamed operate
handheld machinery. However, the human form istimetmost efficient form for a robot to mirror. Shag Kim, leader of
bio-robotics and professor at Massachusetts Itstitéi Technology, says that industrial robots atesigned to perform
rigid and accurate position-control tasks in aditecation...[however] manufacturing robots are nesigned to control
force in dynamic situations.” The goal of bio-roiestis to design a machine that can interact wighenvironment and
dynamic situations like coming in contact with tip@und. Kim points out that “when it comes to thelite robot, the

design paradigm must be completely different frowfuistry robots.” Several companies and researalpgrbave focused
on biology-inspired robots to create more respansnachines that have an easier time manipulatieig &mvironment.

http://bit.ly/396PpfC

What Are the Biggest Challenges Technology Mustr@mme in the Next 10 Years?: Technology’s fine—firdtely like
texting, and some of the shows on Netflix are tide—but the field’s got some serious kinks to wout. Some of these
are hardware-related: when, for instance, will quan computing become practical? Others are of nionmediate
concern. Is there some way to stop latently horailcideirdos from getting radicalized online? Canialonetworks be
tweaked in such a way as to not nearly guarane@utltbreak of the second Civil War? As Al advareed proliferates,
how can we stop it from perpetuating, or worsenimjystice and discrimination? For this week's Gigks, we've
assembled a wide-ranging panel—of futurists, erggmeanthropologists, and experts in privacy and-tl address these
and many other hurdlelttp://bit.ly/2QdA7qj

For more resources, pl. visit Interesting Reads atdves at http://bit.ly/2XGylkZ
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Achieving Lifetime Employability
Eﬁ;’éﬁ-ﬂﬁg by Dileep Srinivasan , Ashok Shah and G Ross Kelly

EMPLOYABILITY

2019/ 274 Pages / Paperback / Rs. 1347 (On Amazndia)
ISBN: 978-1642376661 / Gatekeeper Press

Achieving Lifetime Employability is a comprehensiaad detailed book in the marketplace today
on how to achieve and sustain career growth inrtbig millennium. The authors have risen to a
new level to conduct a detailed examination of jubat it takes to survive, thrive, and remain
viable and employable in the 21st century workpldlat are the skills, attributes and attitudes
required to maintain your relevance and employ@hiti an ever changing marketplace fuelled by
innovation, technology and global competition?dfiyare looking to: Continually be employable;
Achieve accelerated growth in the workplace; Nawghe organizational complexities of your
workplace; Cultivate your leadership skills; orridoyour entrepreneurial skills, then it is the bodér you. According to
the authors, the framework for lifetime employails based on Four Ps: Principles that guide thetions and

behaviours; Performance that reliable and comgraéth those principles; Perception, how you peojgourself and are
perceived others; and Politics, how you navigateghlitical machinations of your organisationseTdements of these
four Ps are examined in terms quotients such adligent Quotient, Emotional Quotient, Learning @ent, Execution
Quotient, Networking Quotient, Industry Quotientjgllal Quotient, Style/Social Quotient, Politicalu@ient and
Marketing Quotient (your brand).The more you mastesse quotients, the more you are valued and thre you are in
demand as an employee, as a leader and an agehtawge. According to the authors, while these iqotd are the
linchpins of lifetime employability and career sass, the others such as your health, your caresceshand your
willingness to accept guidance or advice are egumportant. It is a relevant, practical, powerfund a must to read book
for anyone wishing to build a remarkable career.

Technical Communication

by Wiley Editorial

2019/ 496 Pages / Paperback / Rs. 355 (On Amazodik)
ISBN: 978-8126579891/ Wiley India

Language and Communication skills are recogniseichpsrtant foundation in the teaching of the
COMMUNICATION modern engineer. In this competitive world, Engliashguage skills and word knowledge can help
one flourish in all fields by effective interacti@md accurate communication It is indispensable
for students to become confident n their commumicaskills. Technical communication is a
unique and well-structured book that contains bestass pedagogy, intending to provide
effective communication skills to students in vasotechnical fields. Keeping in mind students bgiog to various
technical fields, this book has been customisefad¢ditate students in imbibing them in effectivenemunication skills.
This is a ready reckoner which will assist studantsheir professional fields as well as day-todiags by properly
instilling in them the understanding, structured aisage of the language skills. The book coversrthtter in 12 chapters
broadly under four parts namely: Grammar at a Gameveloping Writing Ability; Reading and Listeginand Verbal
and Non-Verbal Communication. The 12 chapters gelirundamentals of Grammar; Vocabulary Buildingar@mar for
Effective Speaking and Writing; Basic Writing Skillldentifying Common Errors in Writing; Technic@lriting Skills;
Creative Writing Skills; The e-English; ImprovingeRding Skills; Listening Skills; Process of Comnuation and
Effective Speaking; and Soft Skills. AdditionalRractice Questions and Useful Resources are intludihis book. It is a
valuable book for both students and working engsee

TECHNICAL

WiLry

= Career Development All-in-One For Dummies
ages / Paperbac S. n Amazouli
@ 2017 / 680 Pages / Paperback / Rs. 377 (On Amazowlit)

Career _ ; :
AP =BWl  ISEN: 978-8126568796/ Wiley India

=il Combined from seven of the best For Dummies booksaveer development topics, this book is an
- 7, one-stop guide to taking control of your career androving your professional life. Perfect on its

Books own or as part of a formal development progrargjvies you everything you need to advance your
career. All-n-one volume covers the following tapic Mindfulness; Project Management;
Leadership; Time Management; Businesses Writingséhtations; and Negotiation.
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e ——————— Blockchain For Beginners: The Art Of Decentralisaton & Cryptography
1 by Yathish R & Tejaaswini N

2019/ 148 Pages / Paperback / Rs. 300 (On Amazoulib)

ISBN: 978-9352138852/ Shroff Publishers & Distribudrs Pvt. Ltd.

alink . Ever gone through hundred and ten resources fakbhain and still not able to figure out where to
Blockohaih start off. Well this book would lay the foundatitor most of the concepts that you would require to
at least get started somewhere and scratch thacsuof this hyped technology. From the different
underlying technicalities to the diversity of ptaths, from the variety of scenarios where
Blockchain fits to understanding when it would be averkill, from learning the two most
important platforms to getting you started for ¢ime@ your own applications on top of them, from ivas simple
humorous references to intriguing exercises, thiskkaims to not only make you feel comfortable witth technology but
also confident enough to ponder more about it. Thatents include: History; All About Blockchain; WhUse
Blockchain? ; Introduction To Cryptography In Blatiain; Introduction To Cryptocurrencies; BlockchBiat Krypto;
Blockchain Platforms; Prerequisites; Public Platier Private Platforms; and Limitations Of Blockainahs stated in the
title, this is an introductory book on Blockchaimdsprovides the concepts in a simple and easilgrstandable manner for
the beginners to the subject.

,f,
!
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Engineering Economy and Management
Engineering Eecnomy by Pravin Kumar
and Management 2019 /516 Pages / Paperback / Rs. 458 (On Amazouik)

ISBN: 978-8126579921/ Wiley India

Engineering Economy and Management highlights mygortance of economics and management
in engineering and helps engineers in managerieisid®@ making. It provides comprehensive
coverage of the subject from basic principles #iesbf-the-art concepts and applications. This
book is common to all students in engineering @gigeé and is very useful in evaluating the
- economic merits and demerits of various soluti@nsrigineering problems. Engineering problems
may involve the decisions related to resources theit allocation. Engineering economics is closabsociated with
conventional microeconomics; but here, its focusrisproblem solving at operational levels. The eahin 21 chapters
covers the most essential concepts for an engiaspiring to get into management and leadership imuttude:
Introduction to Engineering Economics; ManageriabBomics; Money, National Income, and Goods andiSes Tax;
Poverty, Unemployment, and Inflation; Banking Swyste Market Structures; Marketing Management; Cotscep
Management; Human Resource Management; Corporat@al SResponsibility and Business Ethics; Productamd
Operations Management; Demand Forecasting and Essination; Time Value of Money; Project Evaluation
Comparison Among Alternatives; Depreciation and é&xReplacement Analysis; Concept of Financial eBtant;
Financial Ratios; Capital Budgeting; Decision Makiit is a recommended text for both engineeringletts and working
engineers.

Information Systems Security Security Management, Mtrics, Frameworks and Best Practices
by Nina Godbole

2019 /972 Pages / Paperback / Rs. 624 (On Amazonig)

ISBN: 978-8126516926 / Wiley India

Keeping the essence of the first edition, this meltion of Information Systems Security: Security
Management, Metrics, Frameworks and Best Pracizegstructured to meet the ever-growing
demand for books that give a comprehensive tredtofethe Information Security topic. Designed
with ample figures to illustrate key points and RewQuestions and Reference Material Pointers at
the end of each chapter, it is truly a treatisettmn subject. This book should prove a valuable
reference on the topic to students as well as psafeals. It is useful for candidates appearingttier CISA certification
exam and maps well with the CBOK for CSTE and CSttifications. The revised®edition of this book in eight parts
namely Introduction; Cloud, Mobile Applications, Srtphone, I0T, Smart Cities and Wireless NetwonrksSecurity
Perspective; Network Security and Other Controkugity of Applications and Operating Systems; MedErameworks
and Metrics for Maturing Security Practices; Metritegal Aspects and Privacy Consideration for rimfation Security;
Security Best Practices; and Other Important CotscépInformation Systems Security and in forty ptesis covers all
essentials of Information Systems Security aspdttss an essential read can serve as a guide boogtudents,
professionals
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Virtual & Augmented Reality For Dummies

by Paul Mealy

2018/ 356 Pages / Paperback / Rs. 479 (On Amazouliag
ISBN: 978-8126577071/ Wiley India

Virtual &
Augmented Reality

For such a large-scale technology revolution thakout to happen in the VR/AR space, there are
very few books that address Virtual Reality outsafeprograming language specific "How to
program VR applications." There is a huge marketadook that offers an easy to understand
primer on Virtual Reality and Augmented Reality drav it will affect the future. Rather than focus
on a specific piece of hardware (HTC Vive, Oculu$t,ROS ARKit), or software (Unity, Unreal Engine}he book
functions to offer a broad look at VR/AR/MR -- whitiley are, a history of the technologies, how they being used
currently, how they will affect the reader both fessionally and personally in the future, and whaiegs could go from
here.

Enriching Your English

by M.S. John

2017 / 238 Pages / Paperback / Rs. 195

ISBN: 978-93-8598-2217/ Thamarai Publication / NCBHPublishers

The author, a well-informed teacher, proficientEinglish, taught in Montfort Brothers Schools atadious other schools
has written this book which s n anthology of Vodaby from Lain, French; Synonyms, Anonyms, Phrasaibs, Idioms,
Abbreviations, Symbols and Proverbs. This book wéluseful to the students to perfect their comnwritie language,
writing and useful in competitive examinations.akde collection of proverbs will help in improvitige spoken language.
This book will be of interest no only o he studemiis also to the general readers.

Moral Fiber: A Practical Guide to Living Our Values
MORAL by Shawn Vij

FIBER 2019/ 208 Pages / Paperback / Rs. 358 (On Amazouik)

y

ISBN: 978-8126519385/ Wiley India

vy - This practical guide is filled with tips, tales,catools to identify and eliminate toxic behaviors
and motivators, as well as priceless lessons fagnirtdustry leaders and powerful research from
academics, moral fiber is the ultimate guidebookow to create a thriving business and career
while staying true to who you are and what you éhadi Taking an innovative and secular
el approach to business Ethics, moral fiber shows as hving our values unlocks a more
purposeful life and career. According to the authdrile most companies are designed to make

LIl profit, they are now adapting to meet new socia palitical expectations and we are starting to

see a shift from cut-throat business to conscicagitalism as more millennials enter the

workplace. It also highlights how capitalism andnpassion must co-exist to improve our human comiti This book
helps us to re-discover the inherent core valuesh s fairness, respect, compassion, and horestlythen how to
genuinely Act on them daily.

21 Difficult Conversations: Tools to Navigate YourMost Important Talk and Master
Exactly What to Say
21 by Dr Latha Vijaybaskar

ITAA[RITRE Son: o7 170414403 tndependonty Pubishe

CONVERSATIONS

We all experience difficult conversations. Difficidonversation is emotional, high stakes, or
challenging for at least one of the people involvBdme are planned, and we dread the path,
Toake o pevisaevorease WHile some are spontaneous and catch us by surpfeae might be the initiator of a difficult
inspartant talk and master conversation or the receiver. In this book, thehauthelps you navigate 21 such difficult

s conversations. From saying a no, giving feedbaalivering bad news, turning debates to
dialogues, to going back to an old, hurtful incideand dealing with irrational and sometimes
insensitive talk, this book is filled with life affning primers. The most exciting part of the book
is the "exactly what to say" section, weaving eitg@r the conceptual and the anecdotal with thetiped and
commonsensical. You'll learn to: Live fully and rekirt around the perimeter of relationships; Tydkir differences and
not avoid relationships because of a few smallreyrBay no and not feel bad, say sorry and snjleals from the heart
and be respected; and Connect with customer®amples, and friends at a far deeper level. A geithelp book. The
author’s facebook group “Handling Difficult Convat®ns” aims to bring more people together andespanductive ways
to solve issues.
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Information Technology - Law and Practice -- CyberLaws and Laws Relating to
E-Commerce
INFORMATION TECHNOLOGY IOVAVEV IR EnE)
B 2018 /681 Pages / Paperback / Rs. 650
semimemaima e | |SBN: 978-9386515919 / Universal Law Publishing CQULPC) (an imprint of Lexis Nexis)

smnedsien | This book, presented in lucid language with anessioexamples and diagrams analyses
.. different aspects of cyber laws and laws relatingetcommerce « This 2018 edition is
=== thoroughly updated with latest developments ané tas in the subject area. The book features
: comparative analysis of corresponding provisions different jurisdictions rendering an
. exhaustive view of the subject to the readers. $iih edition has been meticulously revised to
_ oabvenal - include important decisions of the various coutig, developments in the subject area since the
iy s publication of the last edition, such as implicagoof virtual currencies (such as Bitcoin),
cybercrimes, cyber-surveillance, etc. have beerddthis edition. Starting with IT Act, the mattelating to trademarks
in the online medium are dealt in 40 chapters slaivaluable resource for legal practitioners, agadians, research
scholars, law students and institutional libraréegds,

EeEnn . Law Relating to Intellectual Property Rights
by V K Ahuja
2017 / 852 Pages / Paperback / Rs. 725
ISBN: 978-8131251652 / Lexis Nexis

Law Relating to Intellectual Property Rights confasively covers legal aspects governing
IPRs. This third edition of the book comprises gtiedl study of various branches of IPRs,
such as Copyright Act, 1957; Designs Act, 2; Pateitt, 197; Trade Marks Act, 1999;
Geographical Indications of Goods (Registration Bnatection) Act, 1999; Protection of Plant
Varieties and Farmers Rights Act, 21; Semicondubitegrated Circuits Layout-Design Act,
2; and law of confidential information includingatte secrets. This book also covers concepts
such as know-how and licences in detail. Key FeatuitUpdated with latest amendments and
case law New chapter on Protection of TraditionabWledge and Bio-diversity Written in a
simple and lucid manner Provides analysis on variaspects of Intellectual Property Laws
Features plethora of Indian and English cases rgattie book more useful for the readers Providesiransary of
international treaties, conventions and agreemi@iatsdes amendments upto the Finance Act, 2017 é\this book is a
must have for the students of legal courses, it bl useful for the aspirants of Judicial Serviceatginations and
professionals working in the area of IPRs and ezggisiin product development.

From Start-Up to Global Success: The Zensar Story

by Ganesh Natarajan and Prameela Kalive

2015/ 288 Pages / Paperback / Rs. 407.23 (On Amatadia)
ISBN: 978-9351508632 / SAGE Response

It was February 2001 and Zensar Technologies wasaassroads. The shareholders of the
company were still waiting for a maiden dividenddaprofit margins were sliding. A new
leadership team took charge and turned it aroutwl dne of the most successful Indian IT
companies. In this interesting and insightful actputhe authors Ganesh Natarajan and
Prameela Kalive who held the leadership positiangemzar reveal the story behind Zensar's
success—a story that has seen revenues multipdye girices jump manifold, and customer
satisfaction become an industry benchmark. Thisris company that customers respect,
employees love, and the community adores. This llo&én chapters starting from A Look at
the Indian IT Industry, highlights the success ystirthe company Zensar though rest of the
chapters such as Zensar—Building Credibility anati8e; Building a Credible Full-Services
Organization; Thinking Vertically; Inorganic Growtit Zensar—The Acquisition Journey; Profit MaxintiaaB—New
Levers and ldeas; Motivating people—The Secret &allise Story of Smiles—Corporate Social Resporigitat Zensar;
Vision for a Digital World; Toward a Billion DollaZensar. An inspirational book which provides tlopéd that India has a
great future. Zenzar story is an example to mamdjaim companies to build their futures on its susfidsmodel and,
helping to change the world for the better. Théharg state Zenzar is an idea that can create a@ag@ns and teams in
any industry, in any country. They also believet tliaderstanding Zenzar will provide an opportunigyevery reader to
make choices about the type of organizations themytwo work for and the lens through which to vighe IT industry and
the organizations that dot its firmament.
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House of Lifetime Employability & Guiding Principles of Various Quotients

ACHIEYING Excerpts from the book
LIFETIME

Achieving Lifetime Employability
i e by Dileep Srinivasan , Ashok Shah and G Ross Kelly

‘ 2019/ 274 Pages / Paperback / Rs. 1347 (On Amaznodia)
l ISBN: 978-1642376661 / Gatekeeper Press
—ﬂ

House of Lifetime Employability

The book on Achieving Lifetime Employability is pigrth in a consistent realm, that of building
a house . . . which we describe as a house oftiéet mployability!

B lewr iy I

What you look for in building or buying a houseti®e perspective from which we have organized tluekb At a
minimum, you look for a solid foundatiogdur principles), a substantial structure of pillango(r performance), and a
solid roof (how you areerceivedand how you manage the povpalitics of your organization). Those are the same basic
components which are essential to leadership &tirie employability.

As we examine the elements of the Four P’s, thihkaxrh of them in terms of quotients, or how youwldomeasure
yourself in each of them. Further, view those qgms in the context of a structure. How solid &eegrinciples that guide
you, your foundation? How would you measure ugeimis of your supporting pillars, your performanéefel, what about
the face you project to those around you, your?oof

To examine those Four P’s, Principles, PerformaRegception and Politics, we will do so as a cdibecof quotients.
Those quotients, in our collective view, represgnir House of Leadership, or your House of LifetiBraployability.

Roof
Supporting MHetworking Execution Industry Digital
Pillars Quotient Quotient Quotient Quatient
Foundation
| Emotional Quotient |
| Intelligence Quotient |

Life Time Employability Framewark

Here we present you the guiding principles for eatthe quotients that have been explained at keirgbur book and
make up the Lifetime Employability Framework.

Guiding Principles For 1Q: Intelligence Quotient

1. Complement your intelligence with Al and other teclogy tools.
2. Remember current jobs will be replaced with “refpadi intelligence” technology—keep moving up thduea
Disrupt yourself.
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Listening, Understanding, Teaching and Inspectnipé best way to enhance intelligence (LUTI).

Invest in learning that requires testing, certifyiand presenting (stretch; Test yourself). Seek(Cdntinuous
Innovation and Improvement).

Select institutions for formal training that offessenario planning, case studies and discussions.

Go beyond online learning from Khan Academy. (Mtiraditional” learning; 2-way learning)

Do not be intimidated to network with higher inigénce individuals and groups.

Suspend judgement of others— Compliment other’slligence. Leverage other’s value. Be aware of ighe
hidden intelligence.

Leverage others—you cannot know everything!

. Calibrate your 1Q when looking for new opportursti€ hink through the skills you have vs. what tkiélssthe

opportunity requires. Do your homework.

Guiding Principles For EQ: Emotional Quotient

1.

akrwn

©o~No

10.

Actively Engage—Confront and embrace El opportesitido not shy away. This practice will internalemed
you're your ability to address emotional or semsitituations.

Respond Immediately—Emotions are now. Practicenaesef urgency, as opposed to waiting for a bétrer.
Cultivate your network—Prepare a nimble networkad¥isors you can call upon for different situations
Confirm the Facts—Why? What? When? How? Know theseand know the proposed resolution.

Focus on the Goal—Every situation has emotions,eaedy situation is tied to an intended objectRRespond to
the emotions but focus on the goal.

Move on—Address the situation, then move on. Doatfiotv emotions to linger; do not gloat; do notisul

Stay in the Present—Yesterday’s situation beloag&sterday; not today.

Master the Analytics—Social media and other toots/ple analytics to enhance El. Learn them andiuse.
Shift the Balance—Negative emotions are typicaltlpressed more than positive ones. In those ciramss,
shift the balance from the negative to the positiyeccentuating successes.

Invest, Learn and Practice—Make El an integral payour interactions.

Guiding Principles For LQ: Learning Quotient

1
2
3
4,
5.
6
7
8
9.
1

0.

Establish your personal Learning Hub

Be hungry to learn.

Attend seminars, TED talks, etc.

Take a lead from your Leaders’ learning efforts.
Learn to unlearn.

Develop your cognitive skills.

Seek opportunities to invest in learning

Devote 2% + in annual salary in your learning hub.
To learn more effectively . . . teach others!

Learn from Your Customer

Guiding principles For XQ: Execution Quotient

1
2
3
4,
5.
6
7
8
9.
1

0.

Think . . . perform or perish!

Loyalty is assigned to talent, not people.

Get results ethically!

Digitize your execution (ERP systems; smart costastc.)
Maintain your external focus.

Create new knowledge—Drive towards IP or new kndgte
Work to help your boss make his/her numbers.

Beware of watermelon metrics.

Seek autonomy with accountability.
Numbers-Numbers-Numbers!

Guiding Principles For NQ: Network Quotient

NogkrwbE

Networking is your career “net worth.”

Be Deliberate about Networking.

Network with those that know more than you.
Mastering E-Networking will pay huge dividends.
Be what you expect your Network to be.
Cultivate your Network; you cultivate your brand.
Get noticed by your Network.
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8. Screen your Network periodically.
9. Leverage and be levered.
10. Be Thankful.

Guiding Principles For InQ: Industry Quotient

1. Understand the various processes and businesscpgagtithin your organization (ie, how the compangkes
money; how money flows in and out of the companlyaiare its revenue and expense models.)

2. Look beyond the current industry linkages to what mext touchpoints could be.

3. Learn the trends and emerging Industry Ecosystems.

4. Look at your company from the outside. Who are yzustomers? Who are their customers? How do thdége ma
money?

5. Learn your customer’s journey.

6. Stay abreast of new and emerging start-ups.

Guiding Principles For DQ: Digital Quotient

There are no barriers to entry when it comes tovation and use of digital technology.

Operational success does not equate to Digitaleédsceinlearning and disrupting yourself is key.

Be open to new business models, as digital distugpdstional models

Learn to adopt fast, fail fast, and move on. Emmlattachment will leave you behind.

Keep asking yourself, am | digital? Am | enlargimg digital footprint?

Be forward-thinking, understand that digitizationan organization is a requirement, not an optoga with the
flow and lead.

ogkrwbrE

Guiding Principles For SQ: Style Quotient

1. Perception is a new reality.

2. Style is as important as substance.

3. Investin Style.

4. Style will enhance your brand.

5. Conquer style—Practice/Practice/Practice.

6. Master story telling.

7. Master articulation.

8. Master confrontation-debates.

9. Be Authentic.

10. Achieve GRAVITAS (Described by others as the ultiena credibility).

Guiding Principles for PQ: Political Quotient

Stay aware of your organization’s powerbase, quaatd discreetly

Identify the key influencers in the organizationlthtyour connections with them and their followers.
Keep your emotions in check.

Maintain your visibility inside and outside the argzation’s power base.

Keep expanding your Circle of Influence.

arONE

Guiding Principles For MQ: Marketing Quotient

Define your target audience

Assert your value proposition

Actively Engage your Network

Sense, Intercept and Act on Negative Perceptions
Pro-Actively Employ Social Media and Technology
Own your success and make it visible

Give Back

Promote Accomplishments of others

Timing

N~ WNE

“You can never know who you really are or what you can do until you discover yourself”
“You must add value to yourself to be relevant”
“Until you take time to discover yourself, you never know what you can achieve or how far you can go”
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Guidelines for submitting reports and articles to g et published in the IEEE INDIA INFO, the
India Council Newsletter (ICNL)

* Please submit the event reports within TWO monfhisdappening. Older events reported may be igghor

e The matter may be in doc / rtf / txt format. Pleaseid other formats such as pdf, jpg as they nati be
considered.

* Please use SINGLE column format (while the repoprepared).

* Please avoid embedding the photos in the docurekating to event reports. However, images refeimeatticles
alone may be embedded at appropriate places grticte document in addition to sending them sepéra

* Please send the event photos (typically one/twt) Beparately (even in they are included in th@rgp

» 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-size the image. This will reduce the file sizehd images
considerably. PI. avoid sending large size phdsmsr{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: FrdBection / College Name in short form>Reporton <Event
Name (short name is OK) & Dateg: “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 emaiha&isget ignored and may not be considered.

* Please submit the matter for publication latesBttyof the publication month (currently Mar, JuepSDec as
ICNL is a quarterly) to facilitate inclusion in thauarter’'s issue of IC Newsletter.

» Pleae note that while all efforts will be made foiblishing, due to certain practical constrairtts, actual
publishing may be delayed.

« We will be constrained to ignore the submitted makg, if they do not follow the above guidelines.

» Please co-operate with us by adhering to the guiekekpecified.

IEEE India Council Website

The website of the IEEE India Council (IC) has beedesigned using the Wordpress content managesystem and is
hosted on the IEEE webservertdip://sites.ieee.org/indiacouncilith the efforts of the web master Dr. Suryanarayan
Doolla of IIT Bombay. The readers may find the daling links of the IC useful.

Home:http://sites.ieee.org/indiacouncil/
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Importance of Lithium-Based Energy Storage
in Achieving India’s Climate Goals
N. Vedachalam, G A Ramadass & M A Atmanand

National Institute of Ocean Technology, MinistryEdirth Sciences, Chennai, India
Email for Correspondencatma@niot.res.iivedal973@gmail.com

Abstract

Energy storage is the key for the effective intdgraof the upcoming stochastic renewable energgtesgs with the
electricity grid and accelerating the adoption lefcic vehicles. In order to meet the emissiogéss in 2030, the Indian
electricity and transportation sectors require 5Q®Wh of lithium battery based energy storage @u#it20-30. With the
present advancements in the technologies of LitHmmbattery, the transformation involving US$ 1%00 billion,
requires ~330 kilotons of lithium, policy decisiomns favor of investments in battery research, mamssufacturing
capabilities, foreign collaborations, recycling iféies for environmental sustainability and purshmg of lithium assets
abroad.

Introduction

With the objective of reducing the greenhouse gassons to an average of 5% below pre-industeeéls, the global
investment in the clean energy technologies hashezh US$ 2.6 trillion. Subsequent to the foundatioh the United
Nations Framework Convention for Climate Change RQIT) under the Kyoto protocol, the Copenhagen hadXancun
agreements, the 2015 Paris convention has setre@sinninimum obligations, stronger transparency ascountability
that hold the respective government accountablahfeir commitments. India has committed to increigsecumulative
installed non-fossil-fuel-based electricity genematcapacity in the national electricity generatportfolio to 40% by 2030
and reduce the emissions intensity by 35% from2@5 levels, considering economic growth prioritiesergy security
and cleaner environment [1]. The increased useenéwable energy and early transition to electridititg helps in
achieving emission targets and reducing hydrocaibgorts. During the forth coming decade, the uBé¢he lithium
batteries are expected to play a major role irréfadizing energy storage systems (ESS) in the gre=gtor, especially, in
the power and transportation segments.

Lithium battery technologies

Subsequent to the foundation of the Lithium-ion-igm) battery laid during the 1970 oil crisis amdroduction of the first
commercial Li-lon battery in 1985, Li-lon battergchnologies have developed and attracts signifiaftention in the
energy storage applications because view of thgeor energy density of 75-200Wh/kg, specific gignof 150-315
Wh/l, cycle stability, efficiency and reliabilityT@ble.1). Li-lon battery technologies have madetrang footprint in
portable electronics, renewable energy, smart rédegtid, transportation sector, including road ieés, green ships,
aircraft and in niche segments, including space saribea applications involving time-critical apations [2][3][4]. The
Li-ion cells use lithium transitional metal oxidas cathode, graphite as anode and non-aqueousagetidiquids as the
electrolyte. The charge and discharge of the cetus through intercalation and de-intercalationtha lithium ions.
During the charging process, lithium ions are tfamed across the electrolyte from the anode hosttsire to the cathode
electrode. The performance of the lithium cellspsignificantly based on the electrode chemistry.

Table.1. Comparative details of the electrochemicdlatteries [2]

. Cycles at Expected Round-trip
Type Maxmum 80% DoD useful Efficiency
size (MW)
(x1000) life(Years) (%)

Vanadium 10 10-13 15-20 75-85
RFB

Zn-Br-RFB 2 5-10 5-15 72-80
Lead-acid 20-70 2-4.5 5-15 65-90
Li-ion 10 1.5-45 5-15 85-95
NaS 8 2.5-4.5 10-15 75-90

According to the World Intellectual Property Orgeation (WIPO) patent database, materials for enstorage are one of
the most-researched areas. The matured materialshéo cathode include lithium-nickel-manganese-tolldMC),
lithium—nickel-cobalt-aluminium oxide (NCA), lithin- manganese oxide (LMO) and the lithium iron phadp (LFP).
Graphite with improved structure is used as anodenable faster charging rate and the lithium-&itar(LTO) is used in
heavy-duty applications because of its capacitesxtend cycle life. The use of solid polymer as #bectrolyte and
lithiated-carbon has greatly improved the safetthefli-ion cell [5]. The features of the matureieblased cell technologies
are shown in Table.2. The reliability and safetyhaf presently operating li-ion batteries are emdiny using battery
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management systems (BMS) that continuously mortiter health status of the individual cells includimgltage,
temperature and the charge status.

Tab.2. Matured Li-based technologies for this deae [5]

NMC- LFP-
Feature Graphite NMC-LTO Graphite
Specific
weight 200 Whlkg 100 Wh/kg 140 Wh/kg
Cost/kwh | US$ 150-200 US$ 450 US$ 320
2500 @ 1.5C
with 80%
CDC DoD/ 10,000@10C
500 @ 3C

The recent developments in cathodic materials sschiFePQ and LyTisO,, are expected to reduce the cost and increase
safety. Reduction of cobalt content in the existtiaghode chemistries aims to reduce cost and isereaergy density, in
combination with other anode technologies. Theougng lithium metal cathodes are expected to imprake

performance without relying on cobalt in combinatiwith anodes made of silicon composites. Evenghpuesearch in

Li-air and Li-sulphur battery are fast progressitigeir technology readiness level is low, and hent&y not be
commercially available before 2030 [6].

Lithium batteries in the power sector

In the power sector, ESS are required for effectivenagement of the demand shifts, peak reductifseguency

regulation, voltage support and renewable resountegration (Fig.1). The global investments in E®S installed in the
power sector has reached ~ US$ 1 trillion in 2019.

Power Quality Load Shifting Bulk power management

g <+—Flow batteries——» <—Pumped Hydro—
c
o :‘i':-" -<«+——Compressed air—»
®
= @ -<—Nas batteries—»
o | S| <—Li-lon batteries—»
==
E = [«—Lead acid batteries——»
Q
i“s' § <Nickel-Cadmium batteries—»

o

S <«—Flywheels—

)

<—Supercpacitors—
KW Mw GW

Power range

Fig.1. Categorization of ES technologies based opglication

The capacities of the ESS (excluding pumped hytthal) are installed globally are shown in Tablen3which the share of
the electro-chemical based ESS is the highest.Urtied States tops the list with a cumulative ilsthcapacity of ~570
MW distributed in 292 projects, followed by Soutleri€a, Japan and Germany with 300, 250 and 120 M¥phectively
[4][7]- The share of the different chemistries i telectro-chemical segment is shown in Fig.2.

Table.3. Global developments in ESS (non-pumped hyal) [7]

Technology Number of Combined
projects capacity
Electro-chemical 1056 4GW
Thermal storage 225 3.7 GW
Electromechanical 74 2.6 GW
Hydrogen storage 14 21 MW
CAES 2 5 MW
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Globally, Na-S, Li-lon, Lead acid, Ni-Cd and flovaemistries share 59%, 21%, 13%, 5% and 2% of #erelchemical
based ESS capacities. However, the share of chregaisfaries with the country based on the naturth@fpower system
demand, domestic availability of the raw materethsl prevailing policies. In China, Li-lon, lead-@@nd flow batteries
share 74%, 17% and 9% respectively. In Japan, Na-®n, flow and lead-acid batteries share 48%%:38% and 4%,
respectively. Li-lon has a dominant position in i@hiwhereas Na-S batteries are dominant globaltjuding Japan [8].

Redox flow;
2%

Nickel-
Cadmium;

Lead acid;
13%

Sodium
Sulphur; 59%

Lithium-lon;
21%

Fig.2. Share of different chemistries in electrochmical segment

In the Indian power sector, ~11% of the ESS is uUsedenewable firming up, 16% for power quality magement and
73% for overcoming power blackouts and brownoujs fder the determined effort scenario, (with aRsgrowth rate,
share of manufacturing in GDP and urbanization k&Hte8.7, 1.13 and 0.7%l/year, respectively), usindINAayog
simulator IESS 2047, the cumulative renewable gnavstalled capacity, including wind and solar xpected to increase
from ~60 GW in 2020 to 175 GW in 2030 (Fig.3)im8lation results indicate that the cumulative ESpacities of ~55
and 45 GW are required to bridge the gap in theggnand power requirements, caused by the increasegration of the
stochastic renewable energy sources, includingd@D0renewable distributed mini and micro-grids. &hen the predicted
load profile, ~50GWh of energy balancing will bguéed by 2030 [10][11].

Matural MNatural

Gas Biomass
10% T

Fig.3. Electricity generation portfolio in 2019 and2030

The cost-effective electro-chemical ESS is deteeahithrough, analysis using the World Energy Courmdt model. The
cumulative investments required till 2030 if thetienESS is realized using specific electro-cheirtedteries are plotted
in Fig.4. The lead-acid batteries are found to bset-effective, but lack efficiency, volume and wag The Li-lon
chemistry is expected to be cost-effective compawedia-S and Redox chemistries, till 2030.
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Fig.4.Cummulative investments for electro-chemicatSS

Lithium batteries in electric mobility

Considering the advantages of the electric mobitihe to reduced emission, increased energy secanity higher
reliability because of reduced parts over ICE-bagekicles, the support and commitments from thécpahakers and
automotive industry is steadily increasing. Tablslbws the share of the electric vehicles (EV) #mel charging
infrastructure in 2019. Further, promising growtbulel be expected from the prevailing zero emissiehicle (ZEV)
mandates, fuel economy standards, fiscal incentjupto 40% in several countries) and the regulatithat are being
enacted for establishing the charging infrastriectiihe country-specific power generation mix areldarbon intensity of
vehicle manufacturing determine the Ci@tensity of the EV. According to the observatiamisthe International Energy
Agency (IEA) on the European automobile sector HEiewheel-to-wheel (WTW) emissions were ~50% lémstgasoline
and ~40% less than diesel cars. Globally, in 2ah&, EV-avoided emissions were ~30 MtC{12] Presently, the
Shenzhen city in China has transformed its urbafleet of 16359 buses to all-electric models.

Tab.4. Electric mobility by country in 2019 [12]

Country Percentage of global
Electric car stock Slow chargers Fast chargers
(outof3.1 ( out of 0.3 million) (outof0.11

million) million)

China 40 % 41 % 74 %
USA 24% 12% 6%
Japan 7% 7% 7%
UK 4% 4% 2%
Germany 3% 7% 2%

In 2030, with the present EV policies in place, phhejected share of the EV in China, Japan, USa@anindia and global
aggregate shall be 50, 37, 30,30 29 and 22 %, cagply. A number of local administrations havedged to implement
restrictions for prohibiting the access of Inter@dmbustion Engine (ICE-based) vehicles in certaigas. The global
forecast for light duty EV, associated fuel saviegpission reduction and electricity demand by th#teloy charging
systems on the electric grid, under the New Pdlicgnario (NPS) and determined EV30 scenarios anersin Table.5.
By 2025, heavy duty electric trucks >15t that anaaunced for commercialization are expected to lzav@nge of ~800
km [12].

Tab.5. Global forecast of light duty EV by 2030 [2]

Scenario NPS EV30
Sales 23 million 43 million
Stock 130 million 250 million
Fuel saving in 2030 2.5 MB/day 4.3 MB/day
Electricity demand 640 TWh 1110 TWh
Emission reduction 170 MTCag eq 240 MTCgeq
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According to the World Health Organization (WHO)dla is the home to 14 out of the 20 most pollutiéies. Efforts to
reduce the concentration levels pollutant to a kafel through the adoption of the EV has beeriaitgt. The EV policies
of India such as National Electric Mobility Missiédtan (NEMMP) 2020, Faster Adoption and Manufactgiof Hybrid &
Electric Vehicles (FAME) and the National E-MobjliProgramme targets 30% penetration of EV by 208@. targets are
defined considering the planned economic developmemergy resource endowments, technological chpediand
political prioritization of responses to the climathange [13]. The forecast of the EV penetratiomdia and the battery
capacity requirements in different modes of mopéite shown in Table.6.

Tab.6. Forecast of electric mobility in India by 230 [13]

Mode Number of Average Total
vehicles | Capacity/Vehicle| (GWh)

2 wheeler 200 million 1.8 kWh 360
4 wheeler 40 million 15 kWh 600
Bus 3 million 212 kWh 630
Total 1590

The key challenges for India in quick transitionelectric mobility are the higher vehicle cost,Kaxf battery technology
know-how, higher battery import cost, less locahitbility of the battery materials and the possibhplication on the
battery charging infrastructure in the electriodgThe establishment of charging infrastructureunes due attention for
the existing conditions in India , which is evidémm the global experiences, where 33% of all B\és take place in only
14 cities where charging infrastructure are esthblil. Accelerating the availability of necessafyastructure for battery
manufacturing and charging is reported to bring mldive costs of ownership of the EV to be on pah Wik by 2025.

Strategic trends in lithium battery manufacturing

According to the global data on battery manufaogyrithe raw materials, cell manufacturing and bat@ackaging
contribute 40, 30 and 30%, respectively. In thetele mobility sector, as per the NPS, based onntlest probable cell
chemistry portfolio of 10% NCA, 40% NMC 622 and 5@%1, the global requirements of Cobalt, Lithiumamganese
and Nickel upto 2030 are estimated to be ~170, 165,and 850 kt/year [14]. At present, the globekel supply is ~2000
kt/year and is mainly used for high-grade steetipotion. Batteries forms a small fraction of theata@lemand mix. During
2018, ~ 6% the total demand of cobalt and 9% oftkel demand of lithium has been reported fromhm EV industry.
The spot prices of the cobalt and lithium increabgd®.5 and 4 times since 4 years, which is mathlg to speculative
stockpiling and strategic sourcing [14]. Lithiure ¢alled the “white petroleum” because of the grgweconomic
importance. Moreover, lithium and cobalt resouresconcentrated only in a few countries (Fig.5).

Total lithium resources : 62 MT Cobalt
Terrestrial : 6.9 MT ; Oceans = 120 MT

Australia

Argentina 4%
24% Cuba
T
Canada
4%

Bolivia

Australia
129, 15%

Fig.5. Global distribution of Li and Co resources 15]

Based on the lithium requirements of ~0.2 kg/kWilh, 2030, ~330 kilotons of lithium shall be requirgo realize

1650GWh of energy storage capacity. The existintjeba factories have production capacities of uBt&Wh/year,

whereas factories announced to come online afteb 20e expected to have capacities of up to 35 @&dh/ The lithium

battery technologies and manufacturing for thetal8ty and mobility applications target global estments up to US$
125 billion, which includes establishment of 30 &igctories for realizing cumulative battery capiasiof 3.5 TWh by

2030 [16].
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A feasibility study made for the Government of kdndicate that for a Li-lon battery production milaf 5 GWh/year
capacity established in India with 66% of the batost towards raw materials, the battery productost shall be US$
148/kwWh. The production facility requires an invesht of US$ 5 billion and an establishment time~d8 years. The
battery production cost is reported to be as lowmso US$ 84 for a manufacturing capacity of 20Q@y#ar, indicating
the economies of scale [17].

The spent lithium batteries, when left untreatethim ecosystem leads to health and environmentalrtis. Moreover, the
environmental and economic benefits of the li-lall cecycling are significant. According to globadports, recycled
lithium and cobalt will reach 9 and 20 % of toti#ium and cobalt used in the batteries suppliedda5[17].In India, li-
ion battery recycling market is estimated to be $UShillion by 2030 [18]. Efforts are underway tyemmline and
automate the recycling process, in which compargegcling lithium-ion batteries are to be tied upwork with the
battery makers to adopt easily dismantled prodesigihs, and uptake the recently developed recawergesses of all
valued battery components.

Conclusion

Indications from the recent assessments on therpatchnologies suggest that lithium-ion battedes the preferred
choice in the energy storage applications durirg ftithcoming decade. Ensuring conducive polic@stlie increased
deployment of energy storage in the power sectar alectric mobility by means of domestic manufacigyrand
innovation, incentives for bridging the price gaptéween conventional and electric vehicles, deploynwé charging
stations, standardisation, maximizing the economatue of the lithium batteries by recycling for @enmental
sustainability are essential for achieving Indiaimbitious climate goals. At the same time, a smddhsition with
minimal impact on the present legacy internal costibbn based supply chain is required from the epvooand
employability perspectives. The announced investmierarge-scale battery manufacturing facilitiesnfirms further
reduction in the cost of the batteries. Surveyioglithium resources within India, and at the saime making strategic
investments in the international mines are esdentia
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Best slogans for energy conservation

Save Today. Survive Tomorrow
Today’s wastage is tomorrow’s shortage.
Energy can't be created but it can be destroyed. $a it!
Spare a Watt; Save a Lot
Switch off to keep INDIA switched on
Energy conserved is energy produced.
Don’'t make your child ask... “What was oil ?”... Consewe today!0
More energy conserved, more the planet life is reseed.
Energy misused cannot be excused.
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Norbert Wiener and his Impact on India
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"As in the case of my earlier experiences in Claind Mexico, so in my Indian trip my motive was mdnan restlessness
or idle curiosity. More and more Indian authors pulishing in our scientific journals, and we nekd Orient more and
more to supplement a West which is showing thelledial and moral enfeeblement following two WokMars" -
Norbert Wiener, “I Am a Mathematician”, MIT Press, B339, 15 August 1964

Professor Prasanta Chandra Mahalanobis, the fathéne statistical movement in India, founded [1P#ie Indian
Statistical Institute [ISI], initially at the Prel@ncy College, Calcutta, to carry on research éntieory and applications of
statistics in India. The ISI was the first instéudf its kind anywhere in the world devoted maitdythe study of statistics.
For seven months from late 1955, Norbert Wienerkedrat the Indian Statistical Institute [ISI] attinvitation of
Prasanta Chandra Mahalanobis. Prasanta Chandraldviahes visualised statistics as a technology apple in diverse
fields of the natural and social sciences and betiehat statistics could grow well only in an eowiment where active
guantitative research in its various domains ofliappon went on side by side with research inistiagl theory and
methodology.

During Norbert Wiener’s visit to ISI, Gopinath Kialhpur received training from him in the field afegliction theory for
which he expresses his “profound scientific debt'Wiener. Wiener managed to secure a two-year l&av&allianpur
from ISl to facilitate a long-term collaborationtlveen them in the area of nonlinear prediction theblowever, this
project did not materialize as Kallianpur suffe@grolonged illness soon after reaching the US.ektbeless, he notes
that, even though his work on nonlinear filteritngary (for which he is well known) began as a dmilation with C.
Striebel at the University of Minnesota, motivatifam it came from Wiener. Kallianpur later returndISI to become its
first Director in 1976 under its new MemorandumAgkociation. It was due to his efforts that the gaoru campus of the
Institute was established.

In 1990, P.R. Masani wrote a biography of Norberéi¥ér. This biography not only depicts Wiener thetmematician, but
also describes his personality to some extentjlohetdis interests in many other fields such alerypetics, economics and
also the philosophy of religion. Cybernetics, ateiiscientific discipline concerned with “communicatand control in the
animal and the machine” (as defined by Wiener)raged Masani, and he published papers in this Bath Wiener and
Masani had a much broader perspective on cybesnatiich even included the philosophy of scientifiethodology,
rather than the narrow approach of machine learwinigh many take it to be

Both Gopinath Kallianpur and P.R Masani are rariketie top five statisticians in India.

Norbert Wiener lectured in India for seven week$953 at:
e Atomic Energy Institute, Bombay
* Indian Academy of Sciences, Ahmedabad
« National Chemical Laboratory, Pune
e All India Science Congress, Hyderabad
e Indian Academy of Sciences, Bangalore
e Tata Institute of Fundamental Research, Bombay
* Indian Statistical Institute, Calcutta
< National Physical Laboratory, Delhi

The 2F' Century Norbert Wiener Conference with the thetBeing Human in a Global Village” is the third insaries of
conferences initiated by the IEEE Society on Sdcigdlications of Technology (SSIT), following everih Boston (2014)
and Melbourne (2016). The 2020 event invites usdnsider how we — as policy makers, parents, cifizdusiness
owners, researchers, humans — need to be progatiregbaring for a new world in light of the chaldgss coming our way
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in the form of artificial intelligence, or machimearning. For instance, young people need to bébfle and adaptable as
the workplace in 20 years’ time will be very diféeit from today.

This conference will have three general themes:
* The state of technologies initiated by Wiener.
* The social impact of those technologies.
e Wiener's 1950s engagement and travels in India.

Since 2010, the Computer Society of India [CSI§ BBEE India Council and other sister Institutitrasre been organizing
India events to support the series of conferenc&lorert Wiener by the IEEE SSIT. We are thank@ulDevi Ahilya
Viswavidyalaya, Indore, Indian Statistical InstéutKolkata, Indian Institute of Information Techagy, Allahabad, CR
Rao Advanced Institute of Mathematics, Statisticel aomputer Science, Hyderabad, Indian InstituteSofence,
Benguluru, Central University of Rajasthan, Kisheig Rajasthan and Indian Institute of Technolddgymbai.

Anna University has been taking the lead in all ¢lvents in this series through forstering researahe area of “Cyber
Physical Systems”. We thank the Board of Goverrwr$EEE SSIT for fully sponsoring the321% Century Norbert
Wiener Conference scheduled at the CEG Campus, Anhgersity between 23 — 26 July 2020. This confeeeis a part
of the 225 years celebrations of the CEG CampusAnha University. Please visit the Conference Website at
http://21stcenturywiener.org/

Also visit:
e https://www.annauniv.edu/pdf/21CW2020_Brochure 020&9.pdf
» https://technologyandsociety.org/event/ieee-3rdi@@mmce-on-nobert-wiener-in-the-21st-century/
»  http://ieeecs-madras.managedbiz.com/icnl/19g3/m7.p

References:

1. G. Adamson, R R Kline, K Michael & M G Michael, Wier's Cybernetics Legacy and the Growing NeedHer t
Interdisciplinary Approach [Scanning Our PaBtjoceedings of the IEER/ol. 103, Issuell, 2015, pp 2208-
2214,

2. G. Adamson, "Norbert Wiener and Prasanta ChandraaMaobis,’2012 IEEE Conference on Technology and
Society in Asia (T&SAPBingapore, 2012, pp. 1-5.

3. G Kallianpur, Norbert Wiener and Probability Theergome Reflections, Resonance, January 1999, {3532

4. P.R. Masani, Norbert Wiener 1894-1964, Basel: Bidder Verlag, 1990.

5. T K Kumar. An Unfinished Biography: Prasanta Chanhitahalanobisizconomic and Political Weekly, V&2,
No. 23, 1997, pp 1321-1332.

About the authors

Dr. T V Gopal is presently teaching Computer Sogerand Engineering at CEG Campus, Anna
University. One of his research areas includeseism and Spirituality”. Dr. T V Gopal has published
around 80+ Research Papers. He has written faaksband Co-Edited Eight Conference Proceedings. He
is actively associated with many professional d@sesuch as CSI, IEEE and ACM India Council. He is
an Expert Member of the Editorial Advisory Boardtloé International Journal of Information Ethics. D

T V Gopal is also the Co-Ordinator for the Centar Applied Research in Indic Technologies [CARIT],
Anna University. More atittps://vidwan.inflibnet.ac.in/profile/57545

Dr Greg Adamson is an Associate Professor and gnigerFellow in Cyber Security at the University of
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"Progress imposes not only new possibilities for # future but new restrictions" )
- Norbert Wiener, The Human Use of Human BeingdbeZgetics And Society,Houghton Mifflin, USA, 1950
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As per the United Nation’s report titled “ World Rdation to 2300 “ over 8 billion people will inbi the earth by 2030.
That's more than a billion more in 2010 and 95%t$ increased population will be born in develgpand emerging
markets . According to a PWC report titled “ TWéorld in 2050 “ only 23% of the world’s populationill live in
Europe, North America and Australia. Thus, theblaloeconomy is being reshaped , and so is thakdigbn of wealth
and_Global trade in goods and services is alsdyliteerise more than threefold to US $27 trillidoy 2030. Trade is also
going through some volatile conditions. Consumeesirecreasingly adopting an anything, anytime, amgre expectation,
while products to be shipped are becoming more istpfited and diverse. At the same time workforcertage and
regulations impose pressure and obligations. Te aeith these conflicting demands logistics and $spppain needs to
become more efficient, automated and analyticedriv

The world trading systems has always been shapetkdiynological progress. As per the World Trade drRe@018
International trade costs declined between 199628dl. The report predicts that trade could grownbgrly 1.5 to 2%
more until 2030 as a result of the falling tradstso Leveraging Disruptive digital technologidsliAl, IOT, 3D Printing
and Blockchain will help to further reduce tradests. Not only is technology a determinant ofié¢raosts , but it also
defines what kind of products can be traded adrdesnational borders. New digital technologiegel@ge the Internet to
process and analyse data . Computer systems matibm and data analytics are coming together ierdinely new way
that is transforming the global economy and glalmahmerce. One of the significant effects of digi¢éehnologies is the
extent to which they reduce trade costs , suchaasport and logistics costs , the costs of crgdsarders ,information and
transaction costs and costs of cross border pagmastper the World Trade Report 2018 , Transpuodt lzogistics costs
combined account for more than half of the variatio trade costs in agriculture and manufacturangd for more than
40% of the variation in trade costs in serviceshe Ppplication of Al, IOT and Blockchain to redutnsport and
logistics costs are likely to have the largest@ffen overall trade costs.

Intelligent Shipping Containers

As the logistics and transport sectors join theubtdy 4.0 revolution , shipping containers levangghe power of IOT
technology are set to play a very big role in eimgumew levels of efficiency, safety and transpayen Building
intelligence into shipping containers ( both rgériated and dry ) will create new opportunitiesdontainer manufacturers
and expand their offerings to the end customersinBygrating reliable and secure Global connegtigihd traceability
with the sensors and tracking devices within cowes , they are able to provide an improved custaxperience. On an
average , shipping containers have utilizationsraié only 20% because companies often ship merésarid many
locations. Tracking each container using I0OT tebdbgies could improve container utilization by 1025% and reduce
annual spending on containers by nearly $13 Bilbgr2025 as per a report by Lund and Maynika of Ms&y released in
Jan 2016.

Shipping containers are the most widely utilizexshsiport method in the world as they are respon$ilenore than 80%
of global transportation of trade goods . There areestimated 30 to 32 million containers travgllaround the globe
today and approximately three million containers produced and deployed each year. As more ané wfothese
containers traverse the high seas, it becomesaisicrgly complex to keep track of individual contaim and the condition
of assets inside them. There is the added pressumneanufacturers and retailers to improve theirgina through better
supply chain visibility through better stock contand prevention of losses.

For eg, the Pharma industry which is highly regdaheed to ensure that the high value pharmackutiddach are very
temperature and humidity sensitive are being gafehsported in cold chains .

Today , using the power of Internet of Things (legchnology, Shipping liners are in a positiontrack and monitor the
condition of refrigerated containers with perisieagjoods. In the past , onsite supply chain marsagould spend time
manually checking the condition of each contain€he shipping lines now can obtain near-real tuisbility into the
conditions of each refrigerated container at almesy part of its journey during the supply chairhelf shipping
supervisors can monitor mechanical performanceelp kensure the equipment is in proper working ctowli IOT
technology can help them to improve the levelaf/kes they provide and also ensure they areng@d and arrive in
the proper condition — no matter the length ofjtheney.. This can help companies better managie delivery process
and offer service their customers can depend oippBly liners can keep its customers informed albloe location and
condition of each shipment, helping them operateenefficiently and giving them peace of mind abittir cargo.
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To track this containers , container devices caarbhitected and designed with a 2G/3G/4G Higimferature and heat
tolerant SIM card, a GPS unit, any short range las® solution like a ZigBee radio and antenna, mattiple interfaces

for connecting into the refrigerated container'sitcoller. The Container device can operate witb-imay connectivity

from just about anywhere in the world. Once thetamers are traversing the high seas and losaedaretdonnectivity, the

container device can connect via a Satellite ndéwo ensure continuous connectivity throughoutjderney. The

solution can reduce labor costs , decrease Ipssvent thefts , help in risk management andgaiiton and also help in
Audit efficiency

Automation reduces cost and enhances containebilitisiacross the entire supply chain. Enterprisesl their end
customers can now centrally track their intermootaitainers, trailers and other unpowered industissets as they are
transported globally ,from the production locationthe final destination. 10T devices attachedhese containers are
sensor rich with high precision GPS engine usisglar panel for charging and P67 rated.

Digital and Connected Ships

Having addressed the importance of the need twage IOT technology to track Shipping containénsquld also like to
stress the importance of leveraging the power &f #dd Al to monitor and manage the Shipping vessehich carry
these containers. The next generation of shifisoeielectric, digital and connected that maxienike full potential of
vessels and enables safer, more efficient andisaslie ship operations. There is the increasimegl e connect the ship’s
crew with their technical and nautical departmentgithin a shipping vessel there is the constaatdnto monitor energy
production and consumption , improve vessel motayacasting in changing weather and loading cdonit, decision-
making support while operating in different weathesnditions , optimize mapping energy flows, measiuel
consumption , measure energy and power savingsoafupts such as drives and motors and send tha tdat Cloud
platform . By using IOT and Al, it would result inncreased availability, safety and efficiency &t types of vessel
operations , ensure environmental compliance acdnmenend actions to optimize vessel performanceutifrout vessel
operations or voyage.

Remote diagnostics of equipment like propulsiostesys , electrical systems like generators, Swiahds, Power
transformers, drives for marine applicationsightvoltage marine motors and turbo chargers dasishipping vessels is
extremely important. Preventive & predictive contius monitoring and combining online with manualnitaring is
necessary. Prediction and remote services ara takihe next level by adding predictive analytgorithms and cloud
technologies. It is important to be able predidiufe by delivering predictive analytics algorith which are implemented
both onboard the vessel and in the Cloud. With el@reloping cloud technologies it is possible tovie highly
advanced and embedded analytics on the collectadwhether it is at the equipment, system or fieetl. This can go a
long way in reducing maintenance cost by contisliomonitoring equipment health status , reductiof production
stops due to machinery failures and to optimizenpéd maintenance activities according to operaltiosquirements,
reduction of labor costs by automating data cttb@cand enabling operators to focus on understanttie data and
system status and reducing the need for the segwigimeer to be onboard.

Condition based maintenance of equipment insidbigpig vessel that would help in prediction of gaoent failure
modes and risks related to potential failures isspile by attaching the relevant sensors to thepewent and using
reliable and secure connectivity to send the sedata to an IOT platform that is cloud hosted .sTwbuld provide the
relevant advice as to when to perform mainteeasmctions based on actual equipment condition artbpnance
monitoring , advice whether maintenance and regairbe delayed to a later point. The benefitdrazeeased equipment
reliability , Reduced maintenance cost as not alintenance task are performed according to timeeidle and Increased
availability of vessel as maintenance is done wheerations allows for maintenance without distugbiusiness critical
operations
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Future trends

The rapid adoption of digital technology by te@ws consumers can significantly impact shipp#sgumptions. The
growth of the shipping industry is largely depemden the GDP growth trends of countries , howehere are other
factors like increased urbanization, environmiefdators like higher levels of pollution, climathange and most
importantly the disruption of the logistics indystrith disruptive technologies like Al, IOT etchat has been having a
huge impact on the economics of transportationoofdg from one place to another.

Higher urbanization impact shipping routes, ; gleosehicles can have an effect on the shiftmi@rine e-mobility; and,
as the driverless automobile becomes a realithénftiture , parallels with automation within th@ps can be easily
drawn. Car OEMs are increasing their R&D investimiarmaking electric cars, whose design and manufag is far

more simpler with fewer moving components, ease adntrol and updating and lower level of lossesenergy

conversions when compared to the conventional EDBines.

Marine Electric- mobility

The imperative today it to optimize the usage dfdsg power and achieve higher levels of autonmatiod autonomy.
However the real value can be derived when it tesalimproved operational efficiency or enhancefity, or both. The
debate around autonomous ships and navigationbkas going around for sometime. However most efséh
deliberations have not considered the fact thatdiive and power trains of the ships also needsvtdve over time to
accommodate the needs of an increasingly autonsdiipging business. Ships need to be able to salfdr be able to
continue to sustain its operation when faults aentified. With Electric systems , the ability diagnose and do a
reconfiguration securely can be done remotely relased levels of automation may be required whleigs are operating
on shorter distances close to shore and alongesdiiat are repetitive , but that does not necéssaean that these
ships are not manned . Instead, a fully elegirappulsion system, featuring batteries that cantbe power at the shore
side for recharging would definitely result in theed for continuous maintenance (for eg filtearaes ) , which could be
remotely supported by an over the air update oadoc visits by the service crew. The displaggnoé crews inside
ships is not imminent as you would still need tlmewc for maintenance of machinery , day to day adstration |,
communication calls etc. While navigation safetyextremely important, in the context of a fullygitkl technology
enabled connected ship the focus should be on Hegirle propulsion can automate certain aspecth@functionality of
ships that will lower operating costs, improve $and has no negative environmental impact.

Electric platform for Connected and intelligent ships

We are already seeing the increased use of IOTosensennected to the various subsystems withirippiiy vessel , and
are generating a lot of data to help optimize afi@ns within a vessel and help achieve justsimetidelivery with much
lower energy consumption. The use of powerfulu@ipased analytics tools and Al and Machine Leayaigorithms to
help in preventive maintenance , predict equipnf@hires and more importantly rectify remote equgnnproblems exists
today . With 10T sensor deployment costs coming maignificantly, it is anticipated that use ofoli®tics and 3D
printing for lifecycle management will enable auttiio and autonomous service operations in themdistant future.

Technologies like LIDAR ( Light Detection and Rangj, Computer Vision, and powerful positioning datptured by

high resolution satellite imagery can help in aateimavigation and thus providing a very precid@ @egree view of the
shipping vessel in a real world scenario similath® Advanced Parking assistance systems we sag. tddis ensures the
elimination of blind spots and prevent accidentd ttan cause significant damage.

In the near to immediate term, the use of theseugiive technologies will help the crew in acligyvfaster turnarounds
within a port and also allow for lower speedshe next destination that will improve fuel eféaicy, help in faster
regulatory compliance and improve business impgdahip functions such as maneuvering and moorihg. ise of these
technologies will augment support crews in theleras guardians enabling to intervene wheneviciemcy , safety or
environmental responsibility is compromised.

Conclusion

In conclusion , | would like to state that the pua® to digitally optimize processes, using loTusohs is coming from
everywhere — Politics, Press, Shareholders, Custmamed Suppliers . The key differentiator in ahhjgcompetitive
market is improved customer experience and henetting the right product to the right customerts tight time, right
place and right condition in the right quantity atdhe right costthe famous 7Rs of logisticis)absolutely imperative The
Shipping and Container Manufacturing companiesvehi®m come to the realization that using IOT tedbgy is a
strategic necessity for their very survival andvgia
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Introduction

The success of modern information age hinges dabteldigital communication and the central issweréof is the design
of codes that allow transmissions to be efficiemthd robustly decoded under noisy conditions. Thike discipline of
coding theory whose inception can be traced batkedirth of information theory [1]. Since theor the past 70 years or
so, much effort is galvanized in the scientific coomity to design near optimal codes such as tuddes [2], low-density
parity check codes (LDPC) [3], polar codes [4] oWBN Channels.

The following have remained as the long term goatding theory:
Goal A :to desigrbetter decodersfor the existing codes which arebust and adaptiveto varying channel conditions,

(Robustness implies the following: when the systetnained for AWGN channel, the test performandg wo re-training
on a different channel (such as ATN and Radar) Ishoot degrade much. Adaptivity allows the systerteaarn a decoding
algorithm on a different channel by retraining fremough data even in absence of a clean mathematiztel for that
channel.)

Goal B : to desigmew codesvith emphasis onobustness, adaptivityand other features suchlaw latency,

Goal C: to designnew codes for multi-terminal settingsas well as other scenarios such as the feedbauakneh the
relay channel and the interference channel.

However, history has witnessed quite slow progvétis respect to realizing these long term goalss Thbecause the two-
step traditional process of communication algorittesign, which is (a) begin with clean mathemataadlysis, and
follow it by (b) stacked heuristics on top of thptimal algorithms, has remained largely sub-optiimglofar as the
guarantees of optimality do not extend to covervuigous practicalities not included in the fireé However, this two-
step method still has been successful in the foHpbint setting. For the next generation commuiacasystem design
which involves wireless systems such as autonommsh networks, industrial 10T, ultra-dense networttgat pose many
challenges such as interference management, ntorstdty of channels, non-AWGN noise, interactiomgh other
technologies - these principles of traditional dadbreak down. This is due to (@porithm deficit- the gap between the
optimal algorithms on this simplified model and tkeown computationally efficient algorithms on thiodel, and (b)
model deficit the gap between the realistic model and the Iffisgh model.

Areas of computer vision [5] and natural languagecessing [6] amongst others, have witnessed aelyestick growth
with the advent of deep learning, which promisesrag complicated non-linear algorithms from olbational data. For
channel coding problems, there is unlimited traindata available, so cateep learning aid in accelerating the rate of
discovery here in realizing the goals above?

This short paper is a survey of some key resulthigdirection where the authors of this articler&vinvolved. In what
follows, each section highlights a contributiorréalizing the above goals. It finally concludeshadt discussion about the
exciting road ahead.

MIND : Model Independent Neural Decoder [8]

Deep learning based decoders outperforming thelatdrViterbi decoder were proposed in [7] for cdational and turbo
codes. The main design principle was to train ReciirNeural Networks (RNN) for a given AWGN chanfied they
closely mimic the structure of convolutional andbtu codes. These neural decoders show robustnesadaptivity
properties. However, compared to the traditionadodéing methods, neural decoders exhibit huge dafairements for
training as well as large computational completatyadapt to the new channel.
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To add robustness and adaptivity properties toatelegcoding along with the desired property of mial training, we
proposed Model Independent Neural Decoder (MIND)ctvibuilds on the top of neural decoders [7] agdigs them
with a fast adaptation capability to varying chden&@his feature is achieved via the methodologyMafdel-Agnostic
Meta-Learning (MAML) (for details cf. [9]). In nutell, here the decoder: (a) first, learns a ‘ggmafameter initialization
in the meta-training stage where the model is eaghds a set of archetypal channels and (b) updh&eparameter with
respect to the observed channel in the meta-tegtinge using minimal adaptation data and pilot bits

MIND admits fast adaptation with few shot adaptatitata utilizing the gradient-based training. Coredao the adaptive
neural decoders which require large amounts ofignadraining steps and data to adapt to new cHaseténgs, MIND
can adapt to a new channel with small amount ot pits and few gradient descent steps (cf. Figui&).
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Figure 1 : Compares MIND’s performance with ordwfgradient steps with other state of the art NeDegoders trained
on different channels. The decoders compared ar€dnonical Viterbi decoder, (b) Adaptive NeuralcDder on non-

AWGN Channel with infinite data, (c) MTL-K or muitask learning based decoder with K-step gradierscent and
finally (d) our proposed MIND-K with K gradient upte steps.

LEARN : Low-latency Efficient Adaptive Robust Neural Codes [10]

Figure 2 shows the structure of a Channel Autoeeicd@hannelAE), which combines a stochastics cHawith the

standard Autoencoder architecture. This naturaily into the standard communication channel andingpdheory

paradigm. However, so far developments have bearsspo harness this structure with deep learmaigihg techniques
to get unique and new codes for communication sysigointly trained encoder and decoder). We hahthés question in
part by jointly training ChannelAE in low-latencggime (short blocklengths) to outperform the stdtéhe art tail-biting
convolutional codes in this regime [11].

Enc l__| Power , Dec |
b“ fol) | iCons{ralm x—thannet;—.y—u asl) i—-.e

s

Figure 2 : Channel Autoencoder

The designed Low-latency Efficient Adaptive RobN&ural (LEARN) code applies learnable RNN strucsufef. Figure
3) for both the encoder and the decoder with aritiaddl low-latency constraint. To the best of dmowledge, this is the
first work that achieves an end-to-end design forearal code achieving state-of-the-art performaumugger low latency
scheme (cf. Figure 4 [10]).
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Figure 3 : LEARN encoder (left), LEARN Decoder (miiel) and Network features (right)

However this is possible only with an improviseairting methodology as has been stated in [10]:

e Train with a large batch size.

e Use Binary Cross-entropy (BCE) loss.

e Train encoder and decoder separately. Train enant=s, and then train decoder 5 times.
e Add minimum distance regularizer on encoder.

e Use Adam optimizer.

* Add more capacity (parameters) to the decodertmencoder.

Furthermore, when the channel conditions are vgnliE ARN codes show robustness (ability to worklwelder unseen

channel) as well as adaptivity (adapt to new chlawith enough training symbols), showing an ordemagnitude
improvement in reliability over canonical codes (€igure 5 [10]).
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Figure 4 : Comparing BER for LEARN Code and thetesta the Art Low-latency Convolutional Code
under AWGN Channel for different rates.
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Figure 5 : LEARN exhibits robustness and adaptittgre LEARN Codes with either robustness or witbagler and/or
decoder adaptivity are compared with convolutiodesowith and without CSIR (channel state informatibthe receiver)

TurboAE : Turbo Auto Encoder [12]

We want to relax the low-latency assumption of phevious section and investigate if we can furthehieve state of the
art performance in moderate block length regimethia direction, we design TurboAE, a neural netwbased over-
complete autoencoder parameterized as Convolutideatal Networks (CNN) along with interleavers (petation) and
deinterleavers (de-permutation) inspired by theéo principle of the turbo codes [13]. Formally, interleaver ashet
interleaver shuffle and shuffle back the input sstpe with the a pseudo random interleaving arrayvknto both encoder
and decoder, respectively (cf. Figure 6, 7 [12]).
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Figure 7 : TurboAE iterative decoder on code rafg3-

The benchmarks on block length 100 is shown in féigdi[12] with widely-used LDPC, Turbo, Polar, andil-bitting
Convolutional Code (TBCC), generated via Vienna $@ulator [14] [15], with code rate 1/3 on AWGN Cimel and
Figure 9 [12] shows results on non-AWGN channel.
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Figure 8 : Comparison of different codes with TukBo TurboAE-binary represents the case where endagat is
binarized as is the case with wireless communinaistems.

Additive T-distribution Noise Channel Non-iid Markovian AWGN Channel

- 10714

102

103

104 T N = T

78
VAl
/)

BER

__J
/

N
N
NN

1074 4~ ;
—-= TurboAE-binary

—-= TurboAE-binary
10-5 —&— TurboAE-continuous —&— TurboAE-continuous i
== Turbo == Turbo
—+— DeepTurbo 10-5 4. —— DeepTurbo I '\
15 -10 -05 00 05 10 15 2.0 -15 -10 -05 00 05 10 15 2.0
SNR SNR

Figure 9 : TurboAE on iid ATN channel (left) and-beh Markovian-AWGN channel (right)
Conclusion

In summary, we presented here a small buffet ofrésailts as the current state of the art in appglyleep learning
paradigmto accelerate discovery of new codes and decalgayithms in several scenarios of interest in l8gge systems.
These included adaptive decoders, new codes fotdtamcy, and state of the art codes for moderatekdengths. These
codes also show robustness and adaptivity properdik these bring interesting research directibmslesign channel
coding algorithms via separate or joint encoderdexbder design.

The terrain is vast open. Can we design the codesntlti-terminal settings where there is scardidy good codes?
Another interesting venue is to comment on the arpbility and interpretability of these codes.
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researcher for several months each at Stanfordelsity, University of Southern California, Indiamstitute of Science,
Bangalore and Indian Institute of Technology, Kampu

He is a recipient of the 2019 UW ECE Outstandingching Award, 2018 Amazon Catalyst award, 2017 R&€Eulty
Early CAREER award, the 2015 Washington Researchndrtion Early Career Faculty award, Van Valkenburg
outstanding graduate research award from UIUC, 2@18o-recipient of the Qualcomm Cognitive Radiontést first
prize, 2010, a recipient of Qualcomm (CTO) Robértmlovani outstanding intern award, 2010, a redipénhe S.V.C.
Aiya medal from the Indian Institute of ScienceP80and a co-recipient of Intel India Student Reste&ontest first prize,
2006.

| Himanshu Asnani is currently Reader (eg. to tertaek Assistant Professor) in the School of

* Technology and Computer Science (STCS) at the Tresiitute of Fundamental Research (TIFR),
Mumbai and Affiliate Assistant Professor in the dtecal and Computer Engineering Department at
University of Washington, Seattle. His researclteri@sts include information and coding theory,

4 Statistical learning and inference and machineniegr Dr. Asnani is the recipient of 2014 Marconi
Society Paul Baran Young Scholar Award and was dafimeazon Catalyst Fellow for the year 2018.

4 He received his Ph.D. in Electrical Engineering &#ment in 2014 from Stanford University,
) working under Professor Tsachy Weissman, where deavStanford Graduate Fellow. Following his
graduate studies, he worked in Ericsson Silicorleyahs a System Architect for couple of years, &g on designing
next generation networks with emphasis on netwedkndancy elimination and load balancing. Driveraldeep desire to
innovate and contribute in the education spacd) thi¢ aid of technology, he quit his corporate sojoand got involved
for a while in his education startups (where herentlty holds Founding Advisor role) to bring theopiise of quality
education in vernacular languages in underdevelgret developing countries - places which do notehawcess to
English, Internet and Electricity.

Moving on then, from industry and entrepreneuriaridl back to the academia, before joining TIFR,vmrked as a
Research Associate in Electrical and Computer Emging Department at University of Washington, 8ealn the past,
he has also held visiting faculty appointments hie Electrical Engineering Department at Stanfordvehsity and
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Rolls-Royce built a new tool called Quips, which s Al and 'voice banking' to learn the unique wayts user talks,
essentially helping people with Lou Gehrig's dise@asor ALS (Amyotrophic Lateral Sclerosis). Rolls-Roge and its R?2
Data Labs created Quips with help from Motor Neurore Disease Association and companies including Intahd
Microsoft. However, it's still early in developmen
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Disrupting Primary Healthcare Industry with Artificial Intelligence,
Computer Vision, and loT Enabled Engine
Mr. Mayur Ramgir

Founder of EverythingTech and CEO of Zonopact, Inc
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Healthcare industry is rapidly evolving and qualdfy healthcare has been improved significantly carag to the last
century. However, the primary healthcare indusnstill not evolved much. We are still relying oonhan judgement
while identifying diseases. Many times, wrong diagjs leads to loss of life [1].

Problem

As per the WHO report [1], wrong diagnosis can odoecause of many factors such as the knowledgesrieace and

skill of primary care providers as well as the regses available to them. Not all primary care pidevs are trained and
gained experienced on all the diseases. And aftenack of knowledge may lead to misinterpretattbthe symptoms of
the patients. Wrong diagnosis also cause delapénattual treatment or completely miss the oppdytun provide a

proper care. All these problems lead to one comfaotor and that is human judgement. If we elimirtais factor, we

will be able to identify the right disease and tqg@perly on time.

Another challenge is the lack of availability of digal facilities in many parts of the world and esjally rural areas where
not many doctors are willing to work. This problé&smot much in the metropolitan cities, however dguality of service
may not be equal. In a third world country like idthe problem is more stagnant since the majaityhe nation’s
population belongs to the rural areas. Peoplealitehave to travel over 100 KMs to get good meldfezilities. The
available medical facilities are obsolete; therefien a shortage of medicine and medical profesdsoin such areas. Even
the present medical professionals often need tdlaahousands of patients every day. People liinrge remotest part of
the world are more affected as they never recaiyepaoper medical facility. These people are oftempelled to rely on
primitive medical solutions and superstitions. Agpidemic virus means guaranteed death or massgatinPeople from
these areas wouldn't even get enough time to getndised in the first to start any kind of treatment

Solution

Eliminating the human involvement is essentialéducing the wrong or missed diagnosis problem. Eanly possible
with the use of technology. Artificial Intelligencgan play an important role in performing diagnosisthe primary
healthcare level. Researchers have started thingingising Al in medical diagnosis for decades [2]t lyet the
implementation at the primary level is not ubiquity available in the market. Efforts are under wayliagnose various
diseases using expert systems like coronary atisease [3], breast cancer [4], etc. All thesertffoan be combined and
brought into an interface which can act as a pynmealthcare portal which will be installed phydigan various parts of
the world. This will specially be useful in the alipart of the world which will help to save millis of lives.

The implementation

The implementation requires the following threetpés work together,
1. Machine learning and computer vision based appdiocdd perform analysis and give diagnosis
2. loT powered user facing application to feed datdhéomachine learning and computer vision baseticaion
3. Medical coordinator application (middleware) to Wwowith hospitals, medical service providers, dostor
pharmaceutical companies, and related organizationgell as medical devices

Machine Learning and Computer Vision based Applicaion

Artificial intelligence is making it possible to mic human thinking abilities to do repetitive omgolex tasks. Al-enabled
programs can obtain information, use logical pebdio analyze or process data. This helps the #ltoarecognize and fix
mistakes. Machine learning is another important moment of Artificial intelligence, it is a form déarning in which the
machine can learn by itself without having the nekbeing programmed by humans. This is a longgssgcbut in the end,
the machine is smart enough to learn by itself. $istem can be improved with experience. Machimeniag and
artificial intelligence are playing a major role tine healthcare sector. Instead of replacing thstieg workforce, Al is
making the medical experts work more efficientiptBare helping medical equipment makers to deviesdter healthcare
products and improve overall patient care.

Machine learning-enabled machines are more efficeffordable, faster and able to manage largeklwads than humans
are. The best thing about machine learning isithaeps improving itself from experience. The dagot far away when
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we will have absolutely no errors in the medicalustry. Machine learning is seeing a gradual aceest in the healthcare
industry around the world. In fact, Google has @sweloped a machine-learning algorithm to disc@agicerous tumors.

Machine learning is helping the healthcare industyyanalyzing various data sets and advise outconiss scores,
resource allocation, and other applications.

Diagnosing diseases and ailments are one of tmeapyi applications of machine learning in healthcditeis diagnosis

includes diagnosing critical diseases like Canaeing its initial stages. It also assists humanshi early stages of the
drug discovery process. With machine learning, v ifind alternative ways for therapy of multifadedrdiseases. It is
also causing a major breakthrough in another tdolggacalled computer vision. Data sources fromedrtinedical images
will soon become part of this Al-driven processeThachine will be able to see and understand alenastthing that we

could.

Documentation and maintaining up-to-date healtlonds by using vector machines and machine learbasgd OCR are
slowly coming into the mainstream. Google’s Clouivh API as an example of machine-learning-bassudivriting
recognition technology is gaining great populanityhe healthcare industry. Machine learning i® gdeoving to be a great
boon in the field of clinical trials and long resefzes. Usually, it takes a lot of time and resositoeconduct clinical trials.
Utilizing machine learning with predictive analyican significantly help the researchers to dramckwsions from a huge
variety of data points. Al and ML are enabling asehsure real-time monitoring of the trial partanps, discovering the
best sample size for testing. Scientists and rekees are also using Al and machine learning fonitndng and
predicting epidemics around the world. A large amoof data is collected from satellites, social medvebsite
information, etc. This information can be consdi@thtogether to predict anything from cholera oedis to severe
chronic viral diseases. Predicting the epidemiagdctbe really helped especially in third-world ctigs. These countries
usually lack important medical infrastructure amgamized education systems.

As mentioned earlier, computer vision can assisanalyzing images like X-rays, MRIs, or even paséesymptoms’
images like screen rashes. Combining these thobedéogies can drastically improve the quality lué fliagnosis. Hence,
we are working on SYMPTO enginkt{ps://www.everythingtech.co/open-source-projsgisipto).

SYMPTO is an open-source project that aims to agval machine-learning algorithm to diagnose medicaases based
on various symptoms, medical history and other itammé of the patient. SYMPTO can work with any jeat as it takes

input of patients’ vitals, recent conditions, syops or health issues, and patients’ medical histliralso considers
various images like X-rays, MRIs, and symptoms iegalike rashes, etc. Based on this, it analyzesoatglut diagnosis

with confidence level. High confidence level sign#ile possibility of accuracy and medium to lowelesignals the lack of
data or input to come up with proper diagnosis. Fedium to low diagnosis level, further processiaghecessary.

SYMPTO engine is a standalone engine which canldmggpd into any medical 10T system. Hence, it idely applicable

to many existing products. In this paper, we widladiss a case study of ZPOD [5][8] as an user dagiadical 10T system.

We will discuss about ZPOD in more details in tlegtrsection.

lIoT enabled User Facing Application

loT made it possible to create a world of interaetad objects that can communicate through thenieteWe can use
hardware components like RFID tags, actuators,csenmobile devices, etc. to develop an intercotateworld. Most of
the medical IoT systems will have a similar arattiiee in which sensors are connected to a centauta and
communication takes place among sensors. Somehbaadtorganizations have already adopted the €iffefiorm of l1oT
enabled medical devices to handle the shortageedfigal professionals in remotest areas [6]. So tifpe of setup is
successfully working and helping individual patentoT medical devices can help to drastically oedthe time of
diagnosing and providing treatment to the patiddsially, these medical devices are equipped witisbprocessor and a
feature-rich operating system interface, which rsake work much easier and faster. Cloud computagyenabled these
devices to store diagnosis data of each patieztriduct in-depth analysis and provide a betterraiaig [7].

ZPOD is also a similar system. ZPOD comes in a fofma kiosk which looks like an ATM machine or alsome in a

variant of briefcase style case which containghalrequired sensors. ATM style machine is a staneakiosk which is

equipped with various sensors to measure bloodspresblood sugar, weight, body temperature, EQ&sound, blood

test, pulse rate monitor, X-ray, urine test, anenegye check. With ZPODs in place, people won'drteetravel hundreds
of kilometers to get proper error free medical diagjs and with extended ZPODs get basic treatnieténded ZPODs
are the pods or kiosks which have more equipmeshaiew health support staff personals to assistmia. The idea is to
provide primary healthcare facility remotely withdaving the physical presence of the medical pifmals on the site.
This will eliminate the human error as the diagaosill be carried out by Al modules and coordinabyda middleware
application. The kiosk will be equipped with alktimecessary sensors and basic medicines. As medtionthe ZPOD

patent, in some cases, medicines will be deliveiaddrone to the remoted parts of the world. Lif@ectancy in rural

areas can be greatly improved by this invention.
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The SYMPTO engine powers ZPODs’ hardware moduletiect the vitals of the patients and acquirégués’ medical

history through the ZPOD'’s cloud storage to perfone diagnosis. ZPOD kiosk contains a touchscreemface for users
to interact with the system. For a common userjrtexface is very simple and user-friendly to @er It is just like any
regular touchscreen device. The ZPOD kiosk will asér credentials like username/password or bigeretithentication

like retina scan or finger scan before starting disgnosis. Users may need to utilize the sendtasteed to the ZPOD
kiosk in order to send the vital to the system.sTimeans that a regular patient may need to pravide/blood sample,
check blood pressure or blood sugar, conduct Xdtyasound/ECG, etc.

The user inputs then get sent to the middlewardicgtion “SYMPTO Connector” which communicates withe
SYMPTO engine to analyze the patients input andecamwith diagnosis. Based on the SYMPTO'’s diagnosddleware
application then communicates with the ZPOD kid$khe prescription came from SYMPTO is readily #éafale in the
ZPOD kiosk’s storage, the middleware applicationtse message to deliver the medicine upon the medjipayment.
Upon successful payment, medicines will automdtidag¢ dispensed if they are available in the ki@3therwise, they will
be delivered from the nearest warehouse via ameatad vehicle, drone, or human driven vehicle.

The user-facing application will be very simpleuse. In fact, it would require the minimum qualifiions to operate.
ZPOD aims to provide the user experience in m@tiphguages instead of just plain English. Thi$ eélp people in the
remotest areas who are not familiar with Engliststéad of having plain text, the interface willoahow symbols and
lights to guide the user through the diagnosis ggecThere will be easy tutorials to provide gua#ato the new users.
These tutorials will be created with large icond aneresting animations to help users.

The ZPOD is the only remotely controlled machin¢hvduch a huge variety of sensors and technolog@fowing are
some of the most innovative features of the ZPOD:

1. Remote-controlled X-ray: ZPOD comes with an X-ragdule attached to the machine. Doctors can remotely
control to move the X-ray module and make adjustsdar the patients looking for an X-ray scan. This
eliminates the need for a medical professional wheds to be physically present on the site to opdha X-ray
module. The people from the remotest locationsataat the chance to get an X-ray, ultrasound, EEG,

2. Remote-controlled ultrasound: An ultrasound belilso present in the ZPOD machine and it can bérated
remotely. Doctors or medical professionals can stdjie ultrasound belt remotely according to thiéepa To
obtain the best ultrasound images from the pasdyity, doctors can control the pressure.

3. Advanced Interface: The device will be equippedhwd microphone, speaker, fingerprint scanner for
authentication, retina scanner, camera, printedt, atouchscreen. This provides 360-degree commtistcand
security measures. Any communication gap is alisoighted and video calling narrows down distances.

Medical Coordinator Application (Middleware Applica tion)

The SYMPTO engine comes with a middleware appbecatalled as “SYMPTO Connector”. SYMPTO Connectsesi
Java, a programming language developed by Sun Bfistems in 1991. This language stands as classsbabgect-

oriented and developed to have minimum implemeasatependencies. Using Java means we can develdplamo
programs that could be used in any operating sysiume to this great compatibility, more than 3ibiil devices are
running Java. Java consists of a compiler, an gixgcengine and a bunch of libraries. These rieimdard libraries make
it easier to code with Java. This is why the tedi8OMPTO has chosen Java for the middleware appica

SYMPTO Connector communicates with SYMPTO engirser dacing 1oT application like ZPOD, and exterrmaddical
institutions and devices like hospital beds, etgqrbvides various interface APIs to enable dateharges among the
entities involved. SYMPTO Connector is modular ature and can be extended by external developaiaRis.

The future of Project SYMPTO

The project SYMPTO has very ambitious objectived aims. It could become one of the greatest reianlstin the
medical industry. People from the remotest aredlsbeiable to take the best benefits of SYMPTO pademachines to
receive proper healthcare facilities. The patiemils be diagnosed and, in some cases, treated edynatithout even
having any doctor’'s presence at the device sités Thuld be a great achievement for an instantoresp during an
epidemic. Medical professionals would not have itk their own lives and visit the place. SYMPTO moed loT
machines can help patients, prescribe medicatindsrecommend I0T medical centers like extended Z&®@Dprovide
treatments. People wouldn't need to go anywherdghfermedicines since the machine itself could dispanedicines. In
case, of a medicine shortage, the nearest warelcansgeliver medicines to the machine or doorstepeopatient.
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1: Zpods Cloud Server

2 : Zpod at Location X- A standalone device which contains all the sensors and connect to Medpods Cloud Server

3 : Zpod personal device - A standalone personal device contains all the sensors and connect to Medpods Cloud Server
4 : Zpod mohile app - A standalone app with option to get portable sensors connect to Medpods Cloud Server

5 : Zpod mohila app far doctor - A standalone app for doctor ta check patient racord, prescriba medicine atc.

6 : Zpod web app for doctor - A standalone web app for doctor to check patient record, prescribe medicine, etc.

7 : Centralized warehouse to store prescription medication
8 : Unmanned Drone to deliver message
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What’s New?

Computational Storage

Computational storage is an information technol@@y architecture in which data is processed atstioeage device level
to reduce the amount of data that has to move leetlee storage plane and the compute plane. Theofamovement
facilitates real-time data analysis and improve$gomance by reducing input/output bottlenecks.

In many respects, a computational storage deviog lowk just like every other solid state drive (9SBome products
have a large number of NAND flash memory devices #ttually store the data, a controller that masagiting the data
to the flash devices and random access memory (RAM)ovide a read/write buffer. What is unique @bmomputational
storage devices is the inclusion of one or moretiroate processors. These processors can be uspdrfarm many
functions, from indexing data as it enters the a&gjerdevice to searching the contents for speciftdes to providing
support for sophisticated artificial intelligeno®) programs.

Computational storage products and services aréngfdo appear on the market and the ability tegnate them is still in
the early stages of development. However, withglmving need to store and analyze data in real;titlme market is
expected to grow very quickly. As of this writingpmputational storage can be implemented by usihegal two key
products currently being defined by the Storagendeking Industry Association (SNIA) Computationab&ge Technical
Working Group (TWG):

More athttps://searchstorage.techtarget.com/definitionfoatiational-storage

Conversational Commerce (Voice Commerce)

Conversational commerce is the process of intergatith a brand or buying a product or service tigio non-traditional
channels, such as voice assistants, SMS text dime@nd social media chat. Usually powered byfieidi intelligence, a
combination of technological advances and consupneferences paved the way for conversational coenty gain
traction, primarily in B2C retail. It works by camsers choosing a non-traditional, one-to-one chiatinmteract with a
business and to complete a purchase at their oeedsand on their own time.

More athttps://searchcustomerexperience.techtarget.comitilgfi/conversational-commerce-voice-commerce

Passwordless Authentication

Passwordless authentication is a verification pgedtkat determines whether someone is, in fact,théyp say they are
without requiring the person to manually enterrangtof characters. Authentication methods inclbaenetrics, security
tokens and piggybacking off of another applicatssryvice or device which has already authentictitediser.
Passwordless authentication is commonly used onlendévices such as smartphones, tablets or lagtopgpplications
such as Slack or WhatsApp. The benefits of usirgwardless authentication include:

* Improved user experience (UX).

e Faster login times into applications or devices.

e Less maintenance of passwords required for IT.staff

» Reduced chance of phishing attacks, password rerysassword leaks.

More athttps://searchsecurity.techtarget.com/definitioapeordless-authentication
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Introduction to Digital Transformation

Let's start off by acknowledging that there is neanimously accepted definition of Digital Transfation. Internet
searches for a definition of Digital Transformatibring us to some common themes: reinventing basimgocesses,
bringing about a cultural change and cloud comufithis is a good enough premise to get started.

Let's get the fundamentals right and the boundatédmed:

e Why reinvent a business process? Clearly, to delgreater value to the customer. Why? Is our custom
suddenly demanding more value — Yes, they are. H@n? it just another phase of negotiation — Nioe t
customer is armed with information now.

« What is the cultural change? It is the much-neededple transformation — digital fithess is becoming
mandatory section in all resumes, highlighting remwvof skills needed to survive, flourish and Ibadinesses as
data becomes ubiquitous.

« How much of it is driven by technology? loT, Big tBa Machine Learning, Analytics, Mobility and Cloud
Computing — what is the right mix of technology forccess.

Digital Transformation — It's Many Avatars
Digital Transformation manifests differently in flifent domains. Disruption of information asymmetupskilling blue
collar, demanding white collar to be cognitive atwative, delivering permission-less decisionsddmei islands of

digitalization, Industrial Internet of Things (IIQ;TIndustry 4.0, Living-breathing data systems,g&nSource of Truth
(SSOT), Provenance of Data and more.

DIGITAL TRANSFORMATION

Avatars & Disruptive Optimization of Business

UBERIZATION

INDUSTRY 4.0

DISRLIPTION CF INFORMATION ASYMMETRY,
DEMOCCRATIZATION OF MARKET PLACE AND
INCREASED FOCUS DM OPERATIONAL READINESS

DATA EXCHAMNGE e MANL FACTURING
PROCESSES, PROCESS AUTOMATION, CYBER-
PHYSICAL SYSTEMS, 1OT, CLOUD COMPUTING,
COGNITIVE COMPUTING & A / ML,

CULTURAL TRANSFORMATION

ANALYTICS |S THE REFINERY THAT BRINGS
INSIGHTS AND FORESIGHTS FROM DATA. YOLU
CONSLIME ANALYTICS AND YOU DELIVER
DECISHONS TO POWER YOUR BUSINESS.

BLOCKCHAIN

ASHARED REALITY BETWEEN UNTRLUSTING
PARTIES — A METHOD TO LOWER UNCERTAINTIES
AND HASTENING WALUE EXCHANGE
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Let's explore some real-life transactions and seeg they are being transformed:

Use Case As-Is To-Be
Hou_rly patrol W't.h a digitized measure_me‘néensors beam data to a historian server —
device checks vital parameters and writes : : . i
gqe log. Machine learning differentiates

Condition a log book. Diligence is often compromise ; .
o A S fommon cause and special cause. Special
Monitoring and justified as operator instincts. Lack |0 .
. | Causes become tickets or alerts based on
reliable data makes root cause analysis_a = - ;
charade severity, recurrence and time elapse.

GPS and Telematics generate live data
Samples are picked at different stages| about transport conditions and route. Live
Food Safety food moves through the supply chain tdata streams are disintermediated into
check for contamination. blockchains and, smart contracts enforce
shipment rules.
At the start of a production batch, a samp eomputer |_ntegrated _manufacturlng an
o ; ."l6g machine condition, production
guantity is produced, put through inspection, =..
. I,Settings and product parameters. These
Set up approval | and report is approved before full scale

) . /"Can be transported across a network for
production starts, simultaneously creatin .

. e analytics and setup approvals and for
production losses.

production patrol.

Tool utilization is measured as elapse timeive monitoring of critical to quality

or number of parts produced. Expensjveroduct parameters can monitor and
tools may have life left behind depending opredict tool life cycles, extending

a number of correlated parameters. utilization and also preventing defects.
Digitalization has created data disconnecteat level traceability if not piece level
data islands. Traceability requires manu&laceability on demand with logs
stitching together of data across procesempiled across process value streams
value streams, incurs time. and stored in big data archives.

Industry 4.0 technologies create

Paper logs are data entered to spreadshe”e]Fsa(‘:]ratlon of data across manufacturing

MIS and analyzed offline. Report generatioﬁro.cesses’ use cognitive computing e_md
) : eliver insights and foresights in
incurs time and effort.

capsules. These capsules are context
specific and can be delivered in devices.
Most commonly seen as prints of logs, ofteA Voice Assistant powered by machine
Reports accompanied by analytics capsules in tHearning and percolation algorithms,
form of slides. presents insights, foresights and trends.

Tool life cycle

Traceability

While it took us twenty years in India, from oursfti e-commerce store to the Billion Dollar Days, algandoned our
beloved landlines for smart phones almost in aflas

Information Asymmetry and Uberization

Information Asymmetry is when one of the two partie a value exchange has an unfair advantageamuatinformation
that the other party does not have access to. lhahalace models, popularly referred to as Ubdiomaof a business,
transformation is about disruption of informaticsymmetry. The Digital Market place — the platfomnables democratic
distribution of information bringing fairness, imase adoption and optimization to value exchange.

Let's use the most popular Digital Market Placeailld Cab services to take a closer look at Diditainsformation.

The consumer is now armed with data on number lo$ @athe area, typical cost to reach the destinadind offers from
competitive providers. The provider has clues tglesent at the right catchment areas at the tilgiet Uberization is not
to be confused with market places which have egstorever, in that, market places brought competibffers to the
buyer’s consideration without addressing informatasymmetry. These competitive offers were oftendeiv dressed
back stage.

The consumer was paying a premium for being onwtheng side of the information symmetry. As a consage of
transformation, the provider must now focus on apenal efficiencies to stay relevant. Operatianafficiencies are not a
mere setback, they decimate.

Trade unions that protested standardized rate tstesc proposed by the government, that opposedredeimabs and
rickshaws have been washed over by economics -ttlodyave been uberized. You can now get your dretibreakfast’
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at proximity to your business location at a fractad the price you paid your preferred ‘hotel’. @rser loyalties belong,
albeit fluid, to providers of information more thproviders of products and services.

Where do you stay? Oyo. Where do you eat? Swiggy Hid you get here? Uber.

Data is Ubiquitous — How did We Get Here?

It all started withDigitization, which is, conversion of data from analog to @ibhits, driven largely by electronics, for
example, a digital micrometer.

It evolved intoDigitalization, which, is transforming a business process todmelacted in a digital environment — aka, a
computer, a smart phone and more recently, a vagsistant. For example, e-commerce, social mediapayment
gateways.

Digitization and Digitalization have been aroundr fa while. Programmable Logic Controller and Autdivi®
Manufacturing gave birth to PLC and the originakams of large data back in 1968. In the subsegl@nears we kept
harvesting new sources of data and woke up togizlthbeing strewn all over.

Big data and blockchain, are both more than 10syelat. Computing power and the advent of afford&lidedata triggered
large scale adoption of data driven services, ng@estreams and business models.

It is now the era ofDigital Transformation, larger in its reach than Digitalization becauseincludes cultural
transformation. Digital Transformation touches upawost aspects of the ‘People — Process — Technalaafyix.

Often, when business leaders talk of Digitalizatiowl Digital Goals, they are referring to Digitabfisformation.

Machine Learning & Workforce Transformation

It is said, the so-called golden era, of the evotubf Artificial Intelligence ended as early as7#9 Dialing back a decade
or two, many anticipated that Al and robots woutddommon sight by 2020. In reality, we have sonzzyuogic in our
washing machines, some dishwashers have sensons, c@rs know how to stay the track, robots can piatt place,
machines are getting better at understanding rdturguage. It seems, Al is not here as promised!

Whereas, Machine Learning, a subset of Al is maeessible and is an active ingredient in Digitahri@formation of
business. ML can be often seen as hardware andaseftvorking in tandem. ML is the ability to receivarying sets of
data, and have adaptive algorithms that can comtioumake sense of changes in the process. A lhaf we see as Al
today comes down to Machine Learning. And, Machirarning sets the stage of next gen Atrtificial ligence. More
than technology, people, more than ever beforegetting ready for Al.

In Machine Learning, the role of a blue collarranisformed from, being a monitor of processes eantsporter of data to,
an agent of permission-less decision making. Llet& at monitoring in the context of Machine Leamiin greater detail.

Google has defined monitoring, in the context of/Ops, to comprise of and operate in three layemsnlogs, tickets and
alerts. Logs are evidences of functioning of a pss¢ a ticket pertains to an abnormality that dwgsvarrant immediate
corrective action whereas, abnormalities that nesthnt interventions are alerts. These three fapérmonitoring are
relevant for all kinds of monitoring — from traffto production, quality and financial markets.

System Log Ticket Alert
Traffic Control Constable’s da|_ly report | Riders found without 5-car pile-up du_rmg peak
back at the station helmets hour at an arterial route
. Inspection check sheets| In process: Parameter | Critical to Quality
Quality Control : o .
or a log book outside of control limits | parameter is unstable

As-Is: Monitoring is manual, bets on human diligence egldhbility of data output is questionable. Tickgtneration is
often a random exercise and driven by personal godnt. Inspectors may not have statistically védidaattribute
agreement and measurement systems may not comblyepieatability and reproducibility standards. rideare after the
fact escalations, and for many firefighting hasdmee business as usual.

To-Be: The log book in monitoring is automatically gerteth Machine Learning generates the tickets andkiidov
automation brings in an escalation matrix and tlsrow alerts.
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Operators are not required to monitor machines taimy an hourly log of time and temperature data teupervisor.
Telemetry would do that. Connected cameras genelate driven alerts to transform traffic policingaking it more
impersonal and smatrter.

Workflow automation also delivers an additional &fnby diminishing the ‘arbitrary’ in favor of staardization and
bringing up exciting possibilities of permissiors¢edecision making. Workforce is now upskilled &zidion making and
is comforted in the fact that Machine Learning oaliably differentiate a given data pattern asket or an alert.

Creative, Cognitive White Collar, Featuring Al

5%
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A consequence of partial Digitalization, data uhgdeg process value streams exist as disconnesiadds. 80% of a
manager’s time could be consumed by process ardliflatcycle, leaving the manager 20% of time tplgreative —
cognitive capabilities to deliver improvements.

Through Digital Transformation, machine learningsimess process automation, an empowered blue ®feeeing up
white collar space. White collar has to move fromagesses and operations to creative and cognitnéte collar has to
start forging partnership with Artificial Intelligeee. Al engines will be diligently learning from ik collar, can white
collar make it vice versa. If yes, that would be theginning of our evolution to stay relevant il #ra of Artificial

Intelligence. This journey of transformation cakeafter e-commerce adoption — 20 years, or thetgghane adoption —
in a flash.

In the end, these transformations are less abohhtdogy and more about us — the people. How satidegur enterprise
Digital Transformation lies in how People transfatmemselves.

Data is the new oil. Amongst arguments against d@higlogy, we should see there is a deeper coritikd. oil, data is

crude, it needs to be refined to become informatkmowledge (insight) and wisdom (foresight). Refinoil, a source of
energy, is only as efficient as the engine thasoares it. Refined data can become a source of gpaiyg for a Digitally

Transformed human mind.

Analytics is the refinery that brings insights dodesights from data. You consume analytics anddgliver decisions to
power your business. The big story of machinesgakiver turns out to be about people.

Industry 4.0

Industry 4.0 by definition, encompasses data exghan manufacturing processes, process automatidger-physical
systems, the internet of things (loT), cloud conmmutcognitive computing and artificial intelligemcln terms of multi-
disciplinary uptakes and scope Industry 4.0 coaldimong the biggest Digital Transformation exertaéen on to-date.

The biggest challenge for Industry 4.0 is pre-éxistsources of digital data in our value streamaniacturing value
streams are characterized by:

* Human Machine Interfaces that impose restrictianaetwork-based data transfer,
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* Analog measurement systems,

* Non-standard production design across value stre@hsering similar output,
» Dearth of network infrastructure — WLAN or Interreeinnectivity

» State of edge computing devices

*  General misgivings about hosted servers and clougpating

It is impractical to aim for complete transitiorofn islands of digitalization to 100% Digital FagtotJnlocking all your

machines to transmit condition monitoring streatagging all your process parameters to sensosmnttic capabilities,
lIoT enablement of all your measurement systemssthkdgets, effort and time. Digital Transformate@m be a long road,
all the more because it involves people transfaionanore than any other aspect of business.

While, Digital Transformation can be taken up dgpstep, some ingredients are time critical andhétational:

» Data in your value stream is your asset, when yakeninvestment decisions, choose products or i@t do
not entail additional costs for data access. ThEgrarisingly common industry practice that leasaslue stream
with islands of data. Integration of data streamsomes a challenge.

» Verify if machines adhere to industry standardshsas MT Connect — these standards ensure thatde¢ss is
seamless. MT Connect, for example, enables datesféiafrom machines using a standard network podt a
supports TCP/IP, not very different from our stamidaternet connectivity.

e Ensure your value stream has a sturdy network (WLAMvision — this forms the backbone of your Dagit
Transformation. With a backbone in place, old assah be digitalized and new IIOT assets added ewitie.

» Take informed decisions towards cloud computingecgically, work through notions that data stotedally is
somehow more secure than use of cloud servicesstRese to cloud computing adds to costs of digital
transformation.

» Before investing in analytics products, take stotlour databases — any analytics engine is onlyoasl as the
database that it feeds into

* Analytics projects are like banyan trees — as afjainotons that can live in constrained spacescéasc of
analytics is characterized by evolving scope, imteof more data points, expanding user base agddiiven
need for new data models and visualization.

 When you set goals for Digital Transformation, #sk important question: Are our expectations afustry 4.0
appropriately calibrated: is it going to be like@mmerce adoption of many years or is it goingedike smart
phone rapid adoption?

Modular nature of enterprise IT systems allow fodustry 4.0 to be a step-by-step exercise in toamsdtion, akin to
physical fitness. The first step of course is beiognpaperless

Paperless Transformation is a No Brainer

Going Paperless is a fair trade off between curséate and 100% Digital Factory. Paperless is al dost step towards
complete Digital Transformation and is soaked mrthality of pre-existing investments in analogides.

Most manufacturing value streams are on an unhgedltt of paper, there are check sheets, log bqwiksted reports all
piling into archives that block seamless flow dbwasiness process. Paper sheets are born as tesnglae! around as
stock stationery, walk around as check sheets, grmnog books, graduates to spreadsheets, gaghranalytics, become
slides, are printed again as posters, live in arceooom for many years waiting for traceabilityllly loaded, an A4 sheet
equivalent could incur INR 1000 as total life ticests.

A mid-sized value stream could consume:
» Push managers against cognitive and creative inotoegses and operations
» Keeps businesses firefighting as against continimpsovement
* Incur a person month of effort in data managemacoh &alendar month
e Create delays when traceability is needed for afibrs support and warranty

Part service warranties, Automotive recall and ltlrger tightening up of warranty laws mean new congmts of risk.
OEMs and large-scale manufacturing companies diirgout risk mitigation strategies, wherein TierTier 2 and Tier 3
suppliers are required to support evidences arwbafality requirements. A paper-based environmergsdnot support
reliable — immutable evidences of quality and makeseability a pain. Whereas, a paperless envieminenforces
adherence to standard operating procedures arapsel time and effort needed to support traceabilit

Paperless transformation as step-1 can delivebkagfits including:
» Transform quality functions from generators to aoners of data
» Shifts focus from inspection to continuous improesin
« Elimination if not eradication of non-value addiacfivities around data management
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» Enforce time value of data, improve reliability
» Support business process automation

Paperless transformation and upskilling workforee lzoth key result areas of Sustainable businesdipes. If you are in
exports, especially into Europe, your customerikisly to look out for and appreciate Sustainabiiitgrained in your
business culture.

Blockchain

Blockchain, the technology behind crypto curren@ash as bitcoin, is powering digital transformatia its enterprise

avatar. Blockchain brings about disruptive optirtima of enterprise business processes — espedrale that involve

highly distributed value streams. Blockchain createshared reality betweeamtrusting parties — a method to lower
uncertainties and hastening value exchange.

It is here that blockchain stands differentiatestrfrecommerce market places. In market places,ghe exchange is still
between the provider of the market place such asyefd a buyer, whereas, in Blockchain, technoleggbles value
exchange between untrusting parties.

In Governance, Blockchains will accelerate collap@stitutions and enforcements. The land regisfrthe future will
not be a government department but a blockchaiackg8hain is emerging as a technological institutiibat will push
human intervention (reference to permission-lessstin making) to the edges.

Blockchain is a distributed database that will hdagsdentacles into pre-existing information systesuch as ERP, CRM,
supply chain management, and payments bank ambegsoBlockchain architecture delivers these kenebits:

e Transactions are securely encrypted and repliGtesss many computers in multiple copies of a ‘tetg

e Transactions approved by Smart Contracts are hmddtlier as chains: For example, an order for mpnthl
fulfilment is connected to the annualised purchasger, price, budget approvals, supplier’'s quatipntrol,
shipment tracking, through to gate pass, incomirggenml approval, good receipt, invoice and payablegese
chains of commands are defined as Smart Contraetscannot be broken. Reconciliations are inbuiltl an
ingrained.

e« Completed transactions become blocks and are cdeumid the chain — they become immutable. To make
changes to a completed transaction, one does nsagoand edit a block, instead we create a newvgacion as
an update.

» Owing to the architecture, once data is writtehetomes nearly impossible to change, making itrg secure
system for storing digital assets (value).

» A blockchain might be implemented publicly, withénconsortium of participating partners, or as aterpmnise
solution within a single organisation acting asiatodian.

Technologically, much of what blockchain bringstte table has already been in use: data clusteplication, rule
engines, interfaces with different data structuegmlication interfaces have all been in use fonyngears. Innovation in
blockchain distills down to its capabilities as stdbuted database — ledger system that has deviadrformance
capabilities and, its highly secure encryption. KMuaf the Digital Transformation brought about byapthtion of
blockchains is the how we do business.

Smart contracts are computer programs that caruexécsiness contracts. In essence, they monitbderive data points
from pre-existing information systems. Rules reghtm events and trigger successive events. Smantr&s create
secure records and can be built to support thirty parification.

For example, a Smart Contract for vendor paymeryt Imeavisualized as follows
» Supplier side pre-dispatch inspection certificatates a shipment notification
e Logistics partner responds by sending a truck ¢& pp the shipment
e Customer responds by getting ready for incomingeation
» Digital gate pass permits entry of shipment afukdted time at the right location
* Incoming inspection clears the lot
* Good received note is issued
»  Supplier generates invoice
» Payable is created in the system

Here is a “Hello World” rendition of Smart Contratbm Solidity, an open source program to authod am Smart
Contracts for enterprise blockchains:
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pragma solidity ~9.4.16;
contract HellowWorld €

uint256 counter = 5; JSfstate variable we assigned earlier
address owner = msg.sender; //set owner as msg.sender

function add(] public { //increases counter by 1
counter++;

3

function subtract{] public { //decreases counter by 1
counter——;

H

function getlounter(} public constant returns {(uint256] {
return counter:

}.

function kill{) public { /fself-destruct function,
ifimsg.sender == owner) {
selfdestruct(owner);

1

End Note

This article is written from a practitioner’s poinft view. Digital Transformation is not an “if’ & “when.” It is NOW. It is
enchanting to see how large and small enterprigetheving and succumbing to different Digital fisfiormation
initiatives. It is not about size. It definitely it about technology. If there is just one takayviocus on people and
cultural transformation and do not make it yet Aroexercise of fancy nomenclature and Informatieohnology fads.
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What is 6G: 6G (sixth-generation wireless) is the success@Qaellular technology -- 6G networks will be aldeuse
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Enterprise Master Data Strategy

Deprived Master Data & Remedies
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Abstract

Master data has played a significant role in imprgwperational efficiencies and has attractedattention of many large
businesses over the decade. Recent academic relvésgsalso found a significant growth in the p@etnd research of
managing these master data assets.

MDM is a technology-enabled practice through whiclsinesses oversee master data assets and ersaetinacy and
accountability of the enterprise’'s shared data.efpmise MDM calls for the use of centralized gowsrce and
collaboration, also called the master data HUBesyist

Focusing on solutions to conceptual and real-wolidtacles and enhancing the management processonaibute to
deepening its applications and creating secureasfitable entrepreneurial communities.

Attention

Thus, the following article will demonstrate exaeglof good and bad practices of master data marageand the
possible consequences of both practices. The pairpfodhis article is no to endorse any producis ot to be used as an
enterprise MDM-related product guide. Business awraad process overseers, specifically practiteiérsupply chain
and logistics, enterprise architecture, and angrdiklds that contribute to enterprise architeetomay benefit from reading
this article. Senior and operational level managsh® are involved with accounts payable (AP), acts receivable (AR)
master data, or related areas, such as enterptegration, business intelligence, infrastructameg solution architecture,
may also find this article beneficial.

Introduction

Envision a company with bad data and perfect psoceapping. Such a company may suffer from lost megesince
inaccurate data leads to higher consumption ofuress, higher maintenance costs, negative publaitysocial media,
lower productivity, etc. The company would neecetase its old data and recollect new data, reguitimmore time and
money consumption. This is a red flag.

On the other hand, a company with good data angbarkss may spend a lot of time attempting tafyeitte process and
reallocate its resources to improve data qualityweler, this is not as expensive as fixing the digtih bad data.

According to Gartner research, “organizations lvelipoor data quality to be responsible for an ayeiE $15 million per
year in losses.” Larger businesses with many custsnemployees, suppliers, and multiple units ifioves geographical
areas are at a higher risk of encountering poar gaality.

“Master data is the consistent and uniform setdehtifiers and extended attributes that descrileectire entities of the

enterprise.”- gartner.com
‘ ..\.
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Fat Record: Businesses collect a lot of attributes necessaryhigir requirements. Depending on the businessenah
master, article master, business partner, andtladlr assets need different attributes. For examplerial master data
usually uses more than 250 attributes, which magléet data, sales, purchasing, accounting, wasshdata, etc.

A Fat Recordwill hold many attributes, depending on the busieHowever, if we are unable to manage the busines
critical attributes effectively due to the huge aiily and unstructuredness, the business and dastotight not know the
significance of the business dependent attributes.

It is extremely important that large attributesaafy business object are kept in a concise, busorégsal manner.

Federation of Elements and RecordsOrganized view of elements and federation of fural elements are key concerns
for business groups and the data custodian. A bssirentity’s grouping, classification, and hiergratan make
assessment, auditing, and overhauling simple. @etiita elements of the object should at the tajh@schema and then
categorized by functional grouping.

Half-finished: Information should be complete. Missing data cad o misleading analysis and results. Businessest m
spend time and resources attempting to recreatesgoder the lost data. Some businesses may nailley to do so and,
instead, may leave these records unused. Thuscéstlin productivity timelines, loss of trust frasustomers, and data
repair/replacement costs are all effects of urtfieisor missing data.

Data is a digital asset that is any kind of infotior In any case, every member information isdvalnd indispensable.

Suppose we have incomplete equipment master thatapre functional attributes such as type, fungti@pacity, and age
could be left undefined. This causes ambiguityhm ise of the equipment and is harmful for business

Ownership & Accountability: Unsteady Ownership and Accountability lead to fiaished and therefore, unused
records. Businesses with customized, effective gmrece models will have higher quality data, simanagement

responsibilities, roles, accountabilities, datavl@nd other guidelines are strictly defined and ipuaction. Governance

operating models provide increased effectivenedsraproved coordination, leaving little room forstakes.

It is highly encouraged to improve data qualityothigh establishing structured schemas, a hierarEhgsponsibilities,
process flow documentation, and a clear sdtowbo& Not to Dotips.

Track and Profile: To avoid inconsistent, inappropriate, or half-fiesl data and to have quality data, we need data
profiling and change tracking, that is keeping krat who, what, when, and why.

Metadata, Schema and Model: The foremost objective of a scheming data modetoismaintain an accurate,
comprehensive representation of the objects irafipdication. A poor data model leads to deprivet.davery data object
has its own schema attributes, and set of keysed@bjeed to be keyed accurately- primary or foreiye then need to
identify and define the relationships and assamiatibetween different such objects in the entirealbese, creating
organized schemas.

In an enterprise, objects can be a multitude afghi Hence, it is crucial that detailed informatregarding each entity is
stored in the database and characterized into wafields, called attributes, whose details arannorganized manner.-
possible by skilled , not data operator.

Metadata that is data about data. An example sfishilata type, which can be char, text, or numeric

Once again, to avoid inconsistency, the model shdwdve reference values, key mapping, hierarctgssdication,
grouping, etc.

Duplicate Record: There are a lot of possibilities through which melsoin a system can be duplicated. In additiorhéo t
list of causes of poor data and a bad processjcditplrecords and validating duplicates can alsaltén lots of time-
consumption. Duplicate records may be a resultnpfredictable source data and inadequate referex@tdiararchy data
due to heterogeneous systems such as the varigdctdrization of special characters, punctuatiomsise words,
abbreviations, and some identifications. Transfagmand substituting such sources/buzz words mayceethe risk of
creating duplicates.

Sevenkey sources of duplicate occurrences during rugttim
a. Lack of ownership & accountability.

b. Lack of skills - ownership comes from skills
c. On-flight urgency
d. Inconstant change tracking & monitoring
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e. Absence of data profiling
f. Bad configuration/set-up
g. Not having real-time data enrichment with third pasystems.

Defining a desired level of matching across recamts identifying duplicates can help correct andigiduplicate entry.

In the digital age, companies are cold-shouldethmgy quality of resources (relevant & skilled) artieal traditional
techniques and simply looking at new tools and reftgies to acquire data. However, the quality dbimation is a
success key for any organization, and avoidingligted causes of poor data and a bad process dpnubeocus on
improving data quality.

As we have learnt from master piece of wooden b{bckv precise it would be) for casting, master dddgect should have
perfect dimensions (99.9%) and unique (single tafittecord) in today digital world.
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Al is slowly increasing its presence in all aspeftene's daily life and the beauty of it is that many are even aware of
its presence. For those in the software fields ilikely that everyone will encounter an Al apptioa sooner than later.
While Al weaves its “magic” and spell bounds use dey question that stumps software engineersciglyethe quality
assurance engineers ‘islow do we ensure “magic” is working as expected?”

To answer this tricky question we need to comprdhére underlying assumptions and dependencies tificiat
intelligence solutions. Moreover, we need to uniders why traditional testing methods will not wankmost Al projects.
This article aims to give a point of view (PoV) threse points along with some strategies and tebtsgpractices that one
can adopt while building Al solutions.

The Rise of Al — Changing the status quo in the téag domain

For decades, in the pre-Al era, software profesd#onuild system that they could control in almeatry aspect. Data was
limited, engineers knew what to expect in all scEsaand solutions where “hand-engineered” to betessexpected. The
systems were built with great precision, coveringshscenarios. Quality assurance testers knewlgxalcat needed to be
tested and more importantly knew what the expectegbut is. However, all that changed in the Al ared many
assumptions in the pre-Al era suddenly became etesol

e Solutions need not be 100% accurate to move into pduction: One of the biggest shift in the Al era is the
acceptance of a solution that is not 100% accwiat@ the time. For quality assurance professisnidlmight be
difficult to comprehend this detail. The reason whp0% or even a 70% accurate solution might beirgat
production is that the benefits, be it an incremsefficiency or reducing operational cost or eveiproving
customer experience, more than compensates thet effeaving an imperfect solution in productiokloreover,
Al solutions are expected to improve over time“8alf learning” and feedback mechanisms.

» Testing everything was difficult before but imposdile in the Al era: One of the key differentiators of the
under-lying principles of building Al solutions atke dependencies on data and the critical rodaifs on the
overall solution. In this data intensive era, ttigical component of the solution continues toupgredictable in
production. Just take the example of a chat-bet document classifier. The permutation of possiédiincreases
exponentially as we move from words to sentencesn fsentences to paragraphs and from paragraphs tq
documents (as depicted in Figure 1 below). As stioére is no practical way to test every permutatmd
combination.

Permutations on
entities increases
exponentially as we
mave davwn

Comparatively lemst complex

— - Words makc up sentences
Not practically o compbxi'_ly NCresses
possible to tast all ex?;:nen:alhr comparec to
possible permutation only words
combinations

Paragraphs makes up decuments
Complexity increases exponentially
compared to enly document

Figure 1: Complexity Increases Exponentially
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Deployed solution evolves in productionOne assumption that quality assurance engineexd iassmake was
that the solution that they sign off would remaimstant until the next release. However, most Adtfans have a
feedback loop that constantly evolves over timestamn incoming data feeds. The same input needivetthe
same output always. We cannot do away with thidf-fsarning” feature for the sake of stability iesting,
because in most cases, it is what makes Al “mdgical

The technology and data also drives the solutiorPreviously, business was the main component trated
solutions. As such, quality engineers needed tavkin@ business to ensure that the solution beiilgdmrved the
end goal. However, today, apart from business,n@olgy and data are also key drivers. As such, Q@direers
of today, not only need to understand the busibesslso the technology and data behind it. This $hift from
the earlier expectations of QA engineers.

End users can influence the way the solution perfons via Information Poisoning: End users can influence
the way an Al solution performs in the long rurpedally in un-monitored self-learning systems. Egample, in
order to popularize any item in an e-commerce site, can use bots to retweet, like or share tease the items
ranking unethically. Similarly, biases in samplairting data could cripple a solution in the craddéases are
often amplified in feedback loops, leading to béhdecisions. Human need to continue playing acetitiole here.
Today, most systems continue to have humans itoteto ensure that the Al solutions are progressinthe
right direction. These concepts would be new toégpdineers who have only worked on traditional aggpions.
Explain-ability and reproducibility of bugs not so straightforward: In traditional applications, non-
reproducible bugs are rare. One of the expectafimms the QA engineer when logging a bug will beefs to
reproduce the defect’ and the development tearndsumtable to explain the reasons for the deviatitowever,
this is not so easy in Al solutions. The end sohutis often a “black box” that comes out with thestprobable
answer. Expecting an audit trail is not so easilibased solutions leveraging technologies likepdiearning.

Best practices for testing Al applications

Technology has moved on. Business processes hasdnoov Methodologies have moved on. It is timetésting practices
to move on as well. Over the last few years, Augohs have challenged the status quo of existiAgp@dcesses. While
many companies have come out with their own Alingsprocess, there seems to be no global Al testiethodology
accepted across enterprises. As such, rather tirae ap with another Al testing process, we havéllggted some best
practices and points to take care of while testihgpplications.

Change in the testing mind-set, from Determinist toStochastic: This is perhaps the biggest change that any
tester needs to undergo to be good at testing AliGgtions. Traditional applications in the pre-éta promoted a
deterministic mind-set that expected QA engineer&rtow what to expect for every input. Every tease is
either a ‘Pass’ or a ‘Fail’. Every ‘Fail’ has thetpntial to delay moving into production environrhetiowever, in
the Al era, the results are based on probability tatistics. A ‘Fail’ in the testing environmeratrcvery well be a
‘Pass’ in the production environment in future nasre data is available. Any deviation from “as eotpd results”
is not necessarily a failure, but rather a pathttersystem to improve and evolve.

Understanding how critical data is in Al solutionsand building test cases to test thentJnlike in normal non-
Al applications, data plays a very critical roleAhapplications. They can make or break your solutHowever,
chances are that testing teams will not have adceastual data and would need to prepare datdoaslg as
possible to actual production data. Here businessviedge and changing trends becomes even morertampo
Test data preparation would require QA engineersaiee an in-depth business knowledge of the use aad
understand the mind-set of the end user. Moredvesr important for them to evolve the testing datds as well
to ensure that they are testing based on the ahgniginds. Apart from this, teams need to monitotiouously
to see if the dataset used to train the modelasedul. If a model is trained on a data that is dirésased, the Al
solution will also be biased. For example, an Alugon trained to predict the acceptance or repectdf a
candidate based on historical data could most fghiae biased in favour of a particular gender. qimlity
assurance experts, it is imperative to understaedbusiness and possible implications to ensursethxas
scenarios too are tested as part of the QA process.

Adopting continuous testing & monitoring: Testing never ends in an Al project. Unlike normadjects, the
system evolves over time based on feedback. As, siictemains critical to have a testing processt tha
compliments a typical Al project. As the system lgge continuously, we need to ensure that the Atiehds
evolving as dynamically as the external environmBised on the use case, testing needs to adepstoe the
various metrics like precision, recall, and f1 sca@re met to avoid adverse effects to the busibessd,
performance and compliance. As business gets néay ldbecomes imperative that the model be rewwdito
adapt to the new data trend.
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Testing a continuous process
as the model needs to be
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Figure 2: Continuous Testing Post Model Deployment

As highlighted in the above figure 2, even aftepldgment, the Al lifecycle does not end in mostesasThis is
especially true for solutions that depend heawilydata. Just as an Al solution evolves over titnis,important to
have a continuous testing phase to ensure the nea@dlition is in the right direction. Post deployrheA/B
testing and regression testing plays a critica molthe continuous testing phase.

Document the exit criteria precisely early on in tle SDLC: In Al solutions, as highlighted earlier, a 80%
success criteria would be sufficient to move frome gtage to another. However, how can one measigr8d%?
This criteria needs to be grilled down very eantyio the SDLC. If the output consist of many comgats like in,
for example, information extraction solutions, weed to understand what the acceptance criter@ isafch of the
output component. Should some output componenOb&olaccurate always or are there components tleat &v
50% accuracy is acceptable? This acceptance tHdesbeds to be defined early on and the expectditoset
(and documented) with all stakeholders in the depitpse itself.

Pilot first within organization or beta crowd before going to complete public:As Al solutions are so heavily
dependent on data; solutions built for differengaotization will be different from one another (ldhsmn the
underlying data). Therefore, one’s earlier experemwould not be an appropriate indication of futauecess.
Couple that with the fact that the solution willtii@ having 100% accuracy from day 1 and we caenstahd the
uncertainty one needs to deal with. Today socialisnexposes technology failure and these unceaicbuld
lead to bad marketing and branding exercise. Hgslaening to first expose the Al service to a coltéd group
provides the QA team with an opportunity to test slolution with actual data and identify fragileinds, if any.
As such, if one’s team is closely linked with thestomers in defining the roadmap, one should ceytai
encourage this practice across.

Educating customer and managing customer expectatis: Al is undoubtedly in a hype phase. Perhaps the
most important step that any team building Al solg should ensure is to maintain a realistic etgiem with
the customer. Committing to 100% accuracy in rexjugnt phase (without analysing the data) could ideoa
false narrative to the customer that Al is notacklbox and we are completely in control. Unfortehg that is
not true today. Al is in fact still very much a tkabox that we can control only to a certain extévibdel
accuracy is highly dependent on underlying datanddeeducating the customer of these dependencysfarm
critical first step for most Al projects. Moreovet,is important to take into account the outpuvidgons that
exists in Al projects and educate the customehe$e¢ deviations

Ensure a smooth handling of exceptionsTesting every permutation and combination in arpAdject is often
not possible. Hence, it is important to ensure #maexception-handling scenario exists to enswakiththe worst
scenario, the BAU process is followed. Handlingsath exceptions needs to be done in a seamlessemenn
ensure that customer experience is not lost imti@e process.

Risk based testing and the need for QA engineers tmderstand Al technology: It is not possible to test every
scenario in an Al solution. Furthermore, in ordebteak something you need to understand the fdiomdaon
which the code is built on. Traditional applicatiouilt their code/use case based on business. &g saditional
QA engineer needed to understand business. Howewvére Al world, the Al application is built on @aand
underlying probability algorithms. Hence, QA engirewith an understanding of the underlying datesibdata
analytic skills) and some deep learning/machinenieg principles would have a better intuition thtese QA
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engineers with no Al background. With limited tiragailable, this intuition would play a key role ¢gapturing
critical bugs early on in the testing phase.

» Training datasets needs to evolve as welln traditional projects, creating data sets is oft¢én a continuous
process. It's built during the initial phases oé tbrojects and is used during the testing phaseeMer, in Al
projects, data plays a critical role. As the trefdhe incoming data changes over a period, it beconperative
for the testing to capture these trend changelseim testing data as well. Teams needs to incotpdhés change
in their testing strategy.

Conclusion:

QA teams in traditional projects had a mind-sedde things as black and white. However, in thera] solutions outputs
are not perfect. Seventy percent accuracy withedtfack mechanism might be an acceptable metriggdoimvard. QA

activities will undergo a dramatic shift in the Ata. QA engineers need to change their mind-satn I&l technology
concepts, bring changes to existing processes amage customer expectations. QA engineers certhang their work
cut out in the Al era!
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Introduction

The Internet of Things (l0T) is pervading everydifg of both end-consumers and enterprises as #ie technology for
“Digitalization” [1]. With the cost of sensors cong down, cloud technology becoming more matureaciy of internet
becoming better and computing platforms on botludland edge becoming faster / cheaper / more algilthe whole
system is poised for a disruptive impact acrossstries. Different Industry verticals are seeinffedent business value of
using IoT using the context-aware “Sense-AnalyzegRad” cycle [2], where Sensing is via I0T, Analygevia Atrtificial
Intelligence (Al) and Respond is either via humaseiop visualization or via robotic actuation.

In an earlier article in IEEE India Council Newsézt (Apr-Jun 2018) [3], we had presented “Cognitled”, which
discussed about promised benefits of marriage ®f with Al. As that promise becomes reality in preef the true
business benefits of such systems are emergingy alith some practical problems that need solvimgthis article we
present real-life use cases for Al-based analyiitdoT data and try to elaborate the practical |[mois associated with
such implementations. We focus on two industryigald — Healthcare and Manufacturing as use caseglars.

Motivating Use Cases

According to World Health Organization (WHO), nooremunicable diseases (NCD) are becoming the bigiest killer
of humanity — of every 100 deaths occurring in Warld (including accidents), 71 of them are caubgdNCD like
cardiovascular disorders, diabetes, old age prahlemurological disorders and musculoskeletal des@r [4]. The main
problem with NCD is the fact that they are veryeoftasymptomatic in their early stages — by the taymptoms are
manifested, the disease has already progressedhéanther hand, if the disease was detected ity etalge, simple
lifestyle changes are often enough to control tisease. Most of these diseases have very welllisttat gold-standard
specific tests to diagnose the disease onset (E@ysis and coronary angiogram for cardiovascutablems [5] like
atrial fibrillation and coronary artery diseaseyg®metric tests for detection of dementia and rodgnitive impairments
[6] in elderly people). But the problem is that peodon’t know they have the disease in the eafyrgptomatic stage and
hence they don’t consult a doctor for having thiesés done as a screening mechanism. Hence themeeisd to create Al-
based screening algorithms using easily availabta ¢fom wearable sensors and home medical dewvidd@sh can be
comfortably used at home as a screening mecharosrthé above-mentioned conditions that can suggbsther to
consult a doctor.

In the manufacturing world, there is a similar gesb of predicting machine health that can help iarenefficient
predictive maintenance of machines [7]. A spegificblem in this space is prediction of the “remagauseful-life” (RUL)
[8] of machines and machine parts using variousaedata like vibration, current load, heat / sogederated etc. Al
driven predictive analytics of the sensor dateofeftd by multi-sensor fusion can yield reasonabfjhtdccuracy for RUL
prediction. Similarly, real-time control of procegarameters to improve the quality of the finaldarat based on sensing
the product quality is also an important use caserfanufacturing [9]. Creation of such control altfons can immensely
benefit from Al driven inferencing based on leaghfrom past data.

Implementation Examples

There are now very good instances of detectiontridl dibrillation (AF) from single lead ECG datdhere was a global
challenge arranged by Physionet [10] in which peajgled supervised deep learning and traditionahimadearning based
algorithms to achieve nearly 85% accuracy in detgoAF [11], [12]. Similarly significant accuracyak been reported for
detection of coronary artery disease using supsdivisachine learning based classifiers (85% usig leart sound from
digital stethoscope [13], 95%+ by augmenting therhsound with electrocardiogram (ECG), photoplsthggram (PPG)
from pulse oximeter and patient family history kriegge [14].

Similarly on RUL estimation of machines, mean ageraercentage error (MAPE) of 19% has been repavittdFalse
Positive Rate (FPR)in real-life datasets using suged machine learning techniques [15] [16]. Ateiasting example of
real-time process control using Al and 10T is tlse of Friction-stir-welding quality improvementsing Friction-stir
Welding machines where physics based modellinga@d by machine learning based techniques can yigbdoved
results [17].
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Practical Points to Ponder

As Al based analytics of loT data starts proliferatthe industry, there are some interesting pratissues cropping up
that need attention. Many of these are open questidich the practitioners need to ponder over.li¢tea few of them
here.

1) Trust and Liability of Al-based Inferencinglt is very unlikely to create Al-based inferemgithat is 100% accurate.
But this brings in an inherent unpredictabilitythre behavior of the machine deploying the Al. Ttases a bigger
guestion — as human beings are we ready to trushimes that are intrinsically unpredictable [18]hd&\Wvill take the
liability of decisions made by Al inferencing? Fexample, if Al predicts a person to have certamilof disease, who
will take the liability of false positive and falseegatives? In all such scenarios, Al should notsben as an
independent inferencing system, but an aid to huimdémop decision making — in the healthcare example can
think of such an Al system helping a doctor to takeore informed decision about the patient widility of the
decision remaining with the doctor.

2) Interpretable Al- The idea of human-in-loop inferencing using Ainlgs in another issue — will the human experts
(like doctors) be comfortable with Al systems tdan’t have interpretable models? Without that, ékperts cannot
relate the Al driven inferencing to available basfyscientific knowledge (like medical knowledge Achine design
knowledge). Many of today’s deep learning systemsensor data cannot provide such interpretalaitity hence may
have acceptance issue in the expert communityhasnan-in-loop inferencing aid [19]. As has beerhhghted in the
recent ICML workshop on Human Interpretability inabhine Learning [20];Supervised machine learning models
boast of remarkable predictive capabilities. Buhgau trust your model? Will it work in deploymehthat else can
it tell you about the world? We want models to beanly good, but interpretable. And yet, the taSknterpretation
appears underspecified.”

3) Understanding the Sensor Signal MorpholegyDeep learning based Al systems has shown veog gesults on
human-generated data like images, text or speetiiclfjwhas an inherent structure governed by somes rlike
language etc.). But the same cannot be said yeteiosor signal analytics systems where lacks aetkfstructural
model due to varied signal morphology. As pointeti ly Prof. Josh Tanenbaum, at MIT [21There’s no way you
can have an Al system that's human-like that dadsave language at the heart of it. It's one of thest obvious
things that set human intelligence apartWhen we deal with raw sensor data generated nbturgla machine or
human body, such structure is lacking, thereby nmakd difficult for deep learning systems to derivalue from it.
Hence there is need to augment deep learning tegedthms with traditional signal processing basggroach for
sensor time series data — such hybrid approackedraady yielding good results [22].

4) Non-availability of data and labels Availability of sufficient data to train Al motkeis always a problem which is
more pronounced in deep learning based systemen Ewata is collected and models are trainedofar scenario
(may be one type of factory or health data frompbe@ particular country), there is no guarantes such a trained
model will work in a different but similar scenar{another factory with similar machines or anotbeuntry with
different demography people). This raises somevery important but practical aspects —

a. Few-shot learning [23] and Meta-learning [24] — t8yss should be able to learn quickly on a few msta of
training data and should be able to use meta-krdpel@available to augment the data learning.

b. Unsupervised learning and Transfer learning — 8ystshould be able to infer reasonably in the alesehtabels
or where labelling can be done on demand by hum@erts on a reduced subset of the data identified b
unsupervised approach. Transfer learning technigaeshelp in re-training existing pre-trained medebm one
scenario dataset with a small representative daita the new scenario.

5) Al at the edge- Edge devices / on-premise devices play a laoge in I0T systems. In the context of Al based
analytics, they play significant role to provide
a. Low-latency, real-time inferencing needed for loffivdn process control systems.

b. Low-battery consumption that is needed for enemystrained devices like wearable and implantable.

c. Privacy-preserving analytics as the data doesaantel the edge / premises even for analytics.

Al at edge either needs special technique to cossptte Al models enabling them to run on constrhedge devices,

or have dedicated low-latency, low memory inferagcalgorithms, or have special purpose hardwarelaors in
the edge [25], [26]. In order to reduce the enecgpsumption by significant order, completely nevogassor
architectures called neuromorphic [27], that mirthie brain in hardware, are been used to designalgws - such
chips, coupled with new sensing techniques calfgkirey sensors and®generation brain-inspired neural networks
called spiking neural networks (SNN) [28] hold fivemise of disrupting the low-power edge Al teclugpl.

Conclusion

Creating value via Al based analytics of 10T serdaa has started showing promise in real worlday@pents. However,
there are quite a few practical challenges outlimethis article that needs to be addressed befaresates disruptive
impact. In this article, we have tried to look irfitav of those challenges with specific use casengas in Healthcare (AF
and CAD detection) and Manufacturing (RUL estimatiand real-time process control). These challerigekide
Trust/Liability, Interpretability, Signal Morpholggunderstanding, non-availability of data/labeld &uge Computing.
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India is not yet ready for 5G. There is, howevestr@ang push by stakeholders and policymakers Ti®®SI, startups,
Department of Telecom and TRAI. While | missed jggyating in the Indian Mobile Congress 2019, ther itself, the
conversations surrounding it and elsewhere, gifegradea of how the road to 5G is shaping up.

5G, it is said, is the next big thing since Artificintelligence. It is the ideal Super Highway@dnvergence. Whatever we
have seen since the 2000's - involving human toamugi2H) and M2H (Machine to Human) activities, rnore so,
transactions, or 'events' are becoming possibléh Wimans and machines being the 'entities' aetlyge, the medium
involving digital bits - telecommunication in shastmorphing into a powerful utility going beyortiktessentials.

Cloud ( data storage infrastructure) & by extensiata centres; devices / sensors, by extensiomkttef Things ( [0T);
the medium ( both the transport and physical layboth in terms of technology & formats) have cheth@ lot, and
enormous efforts have gone into creating a syndusiyet diverse infrastructure.

1995 to 2015: The tryst with Internet

Baby Steps

I never had Internet in my college. We had landixtehome or college. Our refuge was the collegeatip First, the
telephones were landline - POTS they called - P@iith Telephone System. My Electronic and Commuiacatourse
started with Morse Code and ended with the SpreeettBim project. | spent a lot of time in the codidibrary to figure
out how spread spectrum worked, and then worketl @itollege mates to create our own Codec unithefdpread
spectrum device. The project struggled till the dajore the externals, and finally, worked on thelay. The idea of
looking at telecom and Internet did not occur totithé stepped out of college. All the informatioreeded were acquired
old school - handwritten notes or photocopies afdscand journals in the library.

My own first experience with Internet was a dialnapdem. | remember the late 1990's sitting in Rewed Wipro offices’
and in Kolkata, dialling that number, username padsword, and listening patiently to the hush amd.bsound of a
modem. And seeing the Yahoo or Hotmail websitesveeiluxury. Once a day access to the Internet-Lafiber; a day long
effort was a dream. Beyond the websites, there emaail and chat rooms. Communities with common eder - from
spiritual to sleazy spawned and one could hop febat room to chat rooms. Then came Internet callinge could call
through yahoo messenger and the likes.

That was good old BSNL then and VSNL. Both werddisdGovernment run Service Providers. VSNL was thequired
by Tata's. We felt that there was something biglgen a PC and a modem, and the magic of peoplgwkere being able
to reach each other through these two pieces dpemgunt adorning a table.

“I think the way | feel about the internet is thaywsome people feel about the ocean. It's so hodeiaknowable, but also
totally predictable. You type a line of symbols afick enter, and everything you want to happeipens.Not like real
life, where all the wanting in the world can't mad@mething exist.”

— Becky Albertalli,The Upside of Unrequited

Yes, Internet is an ocean. We discovered that wikerfound that Sify, an Internet Service Provide8R) based in
Chennai, India. Sify had launched Internet cafesl, we were able to get hourly based internet oateffice. We never
understood the ability of a company to create thiescas a public service. With more access torateour horizons
expanded. We understood that people could sitffardnt places and then through their computersidcohat, send and
receive emails, and call - basically communicateic¥ and video calls through Internet were stiblging.

Advent of the Browser

In the 2000's, we had more definite use of therhate The browsers exploded on one side - stattiegevolution of
websites, and programs around browsers. Browseanie the window to the world of the web. Applicacsspawned
around the web browser. Early players like Netscapde life simple in terms of understanding andeasing Internet.

Netscape brought the Internet alive with the brawEbey made the Internet so that Grandma coulditysed her
grandchildren could use it. The second thing thetsape did was commercialize a set of open trassom protocols so
that no company could own the Net. --- Thomas Fnieal
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The browser essentially made Internet simple arghophis led to more players and developers bringirntechnology to
common person's use. The browser essentially wasvordow with an address bar- one could just tyygename ( domain
name) that one could remember and through serié®md, the browser could open pages in differentess / websites
across the world.

“Any sufficiently advanced technology is indistilghable from magic.”
— Arthur C. Clarke Profiles of the Future: An Inquiry Into the Limité the Possible

The underlying magic of the TCP-IP protocol and @agmName Service, conversion of human understardadoines to

internet protocol address ( IP address), whichuin matched machine addresses ( MAC) with intepnetocol addresses
unleashed itself to a simple magic. The World Wileb now was a mesh of routers & switches connetteskrvers

across the world.

The Search Enging2)

Things changed dramatically in the early 2000'syddd communication, chat and emails, humans wadbtsomething
always - search for information. The story goes tikis - quoting from Yahoo's own finance page:

Back in 1998, two individuals, Larry Page and SeRyi, who were unknown to the technology compaffgred to sell
their little startup to AltaVista for $1 million sthey can resume their studies at Stanford.

The company that Page and Brin were looking tovgall the soon-to-be patented PageRank system praeats the core
of Google's existence.

AltaVista turned down the offer to acquire the camp. Similarly, Yahoo wanted its users to spendarione on its own
platform, contrasting PageRank, which sends a tasére most relevant web site. Then Google launareds own. A
simple web page with plain white background andbalbfield - and a search button.

“I did Google him, you know."
"Oh, so you GOOGLED him Oh, well, that changesyharg then, doesn't it? What could | possibly wabout now
that | know you've conducted such a thorough Irgesearch?”
— Alyson NoelFated

The Internet just got simpler. The word 'Internea®h’ has been replaced by Google since. It @rarmon word in vogue
today. The browser, aka., the Google page now bet¢baemnew launch point for the 21st century Inteuser. With that
single field, one could get any information sheldomant, at the click of a mouse.

Major businesses built websites and created comveansure that they could catch the netizens' efdle they ‘googled’
away. Intelligence built at the back end, callezhtsh engines' came up with prioritization algangh suggestions that
could be paid for. Views and clicks became 'Aclil@ms’ of the new age businesses.

Personally, the Internet was not 'free' anymorer&Jsould pay for privileged content on a subsimipbasis but mostly
free, as Steve Jobs said, ‘If a product is fre@, @ the product’. The search engine has chamgedorld 'marketing and
advertising' would be done to reach thousands efsuBBusinesses became global overnight. New ageispiawned as
Search Engine Optimization (SEO) or Internet Margspecialists.

Core and the Edge

While the Internet user was having her cake anihgitttoo, the Internet duck was smiling at thewser level, and was
paddling furiously underneath. The change in théedying network technology involved developmentboth the core
and the edge. The personal computer ( PC) had ettwerubiquitous device at the edge ( the humae).sid

With next generation routers and switches spawhigber switching power and smarter protocols ahlpdtysical and the
transport layer, including Virtual LANs and new WAotocols, the Internet became more powerful.

The underlying physical infrastructure moved frooaxial copper to multimode and single mode fib@ise quality of

optical fibers increased due to improvements infiblel of material science. This would be the singiggest physical
infrastructure achievement in the world of Telecdrhe fibers could serve for more than 30 plus yeansl can handle
improved speed as digital bits are transformed phimtonic variations and back.

Personally, | had life time experiences and fondnmges of laying the fiber, configuring the switshduring the first
decade of the Zicentury as a telecom engineer. | also had thertyagity to setup two Internet Service providersSiouth
India. | did not know that a bigger play was happgrat that time.
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Telecom Opens up in India - the 2G saga.

India opened its telecommunication sector whenatvea into the 2G orbit. | was a telecom engineeh WVipro till 2005
and | had commissioned two Internet Service pragideARM & Wipronet), &one paging company ( Usha tiita
Telecom) and who were my clients - both for teledostallation and service. | did not realize thatds a cog in the big
wheel of telecom, as the 2G era was ushered im'tnchoment in Telecom had come.

“We were one of the first countries in the worldh@ve telecom. In 1850, the first telegraph lineswpened in Calcutta
city for the use of the East India Company.”
— Pradip Baijal, THE COMPLETE STORY OF INDIAN REFORMS: 2G, POWER&RTE ENTERPRISE: A
Practitioner's Diary

With such an enviable start, it was only imperativat India connected its entire populace to theriret. And that would
usher in the growth era. | remember my first cdlbpe - a Siemens - it was not a smart phone, iphome with an
antenna. It was digital screen like the LCD waigteen in color. Both incoming and outgoing wererghd. We could
send and receive text. The joy of talking while kirad) at any time we wanted changed our lives.

At this point, the Internet and the Mobile were agpe. Internet was wired in the last mile. At odfior in Internet cafes,
there were Ethernet cables with RJ45 cables runoitige Ethernet port of the computer. The speeslavaund 100 Mbps,
and eventually we could reach 1G in certain officéhad the opportunity of configuring switche€isco and 3Com, in
particular, at the edge.

And back to India's journey: There were more th@ntélecom players - from Russia, Sweden, Norwagnée and

elsewhere, who came into life in different 'tele¢aincles. With the support of Greenbacks and Eufm®ign investors

and telecom companies felt that this was a golggrodunity. Spectrum was auctioned and all of tlggha slice of the

pie. It turned out to be a farce and would fizzleay as the decade wore along. Many of the stadisepppeared due to
combination of corruption, bad regulation, politesd legal quagmire. India had failed in its finsajor reform since its
opening up of economy in 1991. The 2G saga wasl@pisode, and lot of lessons were to be learnt.

3G — the birth of the mobile Wi-Fi & broadband (1):

In 2007, about 40 countries in across the worldi, ian2008, India, entered the 3G era. The 3G standaperhaps well
known because of a massive expansion of the mabilemunications market post-2G and advances of dmswumner
mobile phone. An especially notable developmentnduthis time is the smartphone (for example, tBkoine, and the
Android family), combining the abilities of a PDAitlw a mobile phone, leading to widespread demandnfabile internet
connectivity.

3G has also introduced the term "mobile broadbdretause its speed and capability make it a vialbdenative for
internet browsing, and USB Modems connecting tan@Gvorks are becoming increasingly common.

3G mobile telephony was relatively slow to be addpglobally. In some instances, 3G networks dausetthe same radio
frequencies as 2G so mobile operators must butidegnnew networks and license entirely new fratgies, especially so
to achieve high data transmission rates. Otherydelgere due to the expenses of upgrading transmmidsardware,
especially for UMTS, whose deployment required tbplacement of most broadcast towers. Due to tieses and
difficulties with deployment, many carriers weret able to or delayed acquisition of these updatazhbilities.

The Wi-Fi era : Divorcing the wire

| do not remember when | got my first Wi-fi at honfgut | had broadband in 2006. It was a modem hlaata DSL Port
where the wire from outside would pop through ardomme and connect to the router. | had a homepeten and it was
connected to the DSL modem. This was till 2009. [Bisé mile was still wired at home.

Wireless technology is creating entrepreneurshi@mall scale that allows a single woman to sed iyoisiness in a
small village or a single farmer or fisherman toccass and disseminate market information in ordeyebthe best price
for their products. --- Peggy Johnson

Well, then it should be 2009 - when | moved to Mambvhen | got my first DSL plus Wi-Fi modem. Ithbeen 10 years
of Wi-fi. What a freedom! That was the time | almoved from a home computer to a personal laptopeithe last mile
is 'unleashed' you go mobile. It was fun to brofwsen any part of the house.

Wi-fi at office & at home enable moving around & lib was easier to have one computing unit pesqerand enabled
office emails, work from home options, work-on-cootm options etc. The walk-and-talk became movedmavorld!
Imagine the same for businesses - with flexibiligpple could do things within the wi-fi range, amairk on the Internet.
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For a while, | remember, using Reliance — Huawea-d#SB, and Airtel Wifi device, which would, wherugged in,
create a Wi-fi hotspot. But the experience waglpateven though the convenience was alluring. t Waes the birth of
mobile hotspots. Even now, the hotspots are patchy

In my experience, 3G networks were never as visiblaser friendly — but we had to climb that stépseach 4G, when
you had the actual trailer but could not see tlienfovie.

2015- till date:
4G - The promise of the future

4G is the fourth generation of broadband cellulatwork technology, succeeding 3G. A 4G system nmevide
capabilities defined by International Telegraphinidh - in IMT Advanced. Potential and current apations include
amended mobile web access, IP telephony, gamingcssr high-definition mobile TV, video conferenginand 3D
television.

The first-release Long Term Evolution (LTE) starwlavas commercially deployed in Oslo, Norway, andc&holm,
Sweden in 2009, and has since been deployed thootighost parts of the world. It has, however, béebated whether
first-release versions should be considered 4G LTE.

Airtel was the first service provider to offer 4@rgices in 2012. Reliance Jio, was born in 20E@ame India’s first 4G
only carrier. Today, Airtel remains the fastedtvak, with Reliance leading in network coverag®da.

9,653
CAGR 129%
5,728
2,758
805
2015 2016 2017 2018

(Source: Nokia MBIT index)

India’s 4G mobile data Internet usage greater thatire population of South America, according toeport. Reports
indicate that 2018 year has been the seminal ywad® telecom growth, as India became the largestufe phone
population country in the world.

‘India needs more time for 4G infrastructure tddize. (3), says, Ookla's co-founder and generahager, Doug Suttles,
| tend to agree. All you must do is to travel toarport vicinity, a highway or in a train. YouillMind that the signal

falling back to 2G and 3G — and most of the apfpitices, which rely on 4G would not work. Voice catin LTE therefore
not as dependent. As the telecom operators haneisia lot of investments, it would make sensexpand the 4G reach
further in the rural areas. Telecom operatorslao&ing to expand into rural India, where the néxbillion users of

Internet are coming from India’s rural hinterland.

‘A video is better than thousand pictures'

“I'm just Phil from Rossendale. And now people seeesaming for me ‘cause | make YouTube videasjudt crazy!”
— Phil Lester
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Enter Youtube - you can watch a movie rather thaaetaf pictures. And that is a whole new expergemndiad one attempt
at a video channel, a groggy video when the Che20ab floods happened. But the fact is that mostsohave seen a
video once a day since 2015. More than picture temtl videos have a lasting impact. For researdtergainment,
education, awareness, appeal and fiction, we wesito good effect. As a standalone form of cdntdind videos make
good sense.

From cables to Direct-to-home (DTH) channels, wel fthat the world has moved to Internet - with o$e/ideo on
Demand channels like Amazon Prime or Netflix. Thanate movie experience is now at home, and nat iheatre. And
it also has democratized movie making to a largergxHitherto newbies come with amazing short lang form content
in videos.

My son, a millennial, is now more interested inrflebing his own career in video movie making. A Flded chess
player, he prepares for his matches using Youtulkeods. That more is a proof that videos can couteibto the
development of skills! He also works on gamingtsigg videos with his gang, and that is anotherextlgltogether. You
cannot take the video out of the millennial.

Social media: Beyond talk, Be social
I never had an Orkut account. | had been using ¥aaocount - which gave me the opportunity to geiad. Some of my
attempted gigs during my IIM stint were through ¥ahChat rooms, especially in Singapore. City omtouspecific chat

rooms were the closed to social, that one couldgfdtre 2009.

2009, | got into Facebook. Facebook itself movednftext to pictures; pictures to videos. Most peophnt to share what
they do, think & opine on social media. Friendgggmand groups are identity and community forms.

“You are what you share.”
— Charles Leadbeater)/e Think: The Power Of Mass Creativity

Sometimes, Facebook is catharsis. | have met nepl@erunner friends, discovered old colleaguesanthni, and new
friends | am wanton to connect. It also turnedtoube my album - bringing back memories of the pastrs. Finally, the
messenger. The moviocial Networldescribes how people have the urge to sharethiiithgs.

Linkedin has been the next big thing in my lifethdirto impossible to meet professionals in my fietpect, respond and
reciprocate making things happen in my businesscanekr. | met my business partners through Linkedd Facebook.

Twitter is the celebrity side of the social medYau can reach, insinuate, spite and vomit at alnamst celebrity, and
honestly, it is the dirty of them all.

New age social media networks like Snapchat, TikToktagram thrive on videos; and as we have sedie®r a video
talks more than a thousand pictures. Political sodal lives are affected on a day to day basis.

You might be aware that India is the largest Faokkand Whatsapp country. Most rural Indians hawe smartphones
that pack Facebook & Whatsapp. TikTok seems tdedatest fad.

Smart Phones: Mobile is the Internet
The Nokia 3310 was my last non-smart phone. Bugriddhas it that a phone still has 70% battery estem 25 years!

My first smartphone was a blackberry. It was git@Wipro employees as an email + phone combinafitwe. phone had
other applications. The famous QWERTY keyboardlatkberry is still one of the best. You could thawlay like a laptop
keyboard, and it's sturdy keys would hold fast.

“In their phones were antennas, and these antesnéfed out an invisible world, as if by magic, arld that was all
around them, and also nowhere, transporting themidoes distant and near, and to places that hactnbeen and would
never be."— Mohsin HamidExit West

The world became smaller when we switched to Sagéumiroid phones or iPhones. Location serviceseplioly Global
Positioning Systems enable one to identify a pésdonation and then guide food delivery, taxi cabd other services. A
smaller handheld, having memory of more than lioniltimes than the hard disk of the world's firstnputer, empowers
a human to do many things at the press or touehbaitton.

“Mobile phones ... they're not for communicatintggy're for broadcasting. Broadcastifidie Show Of M€
— Adam NevillLast Days
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Now put together the video, social media and théilaghone, | can clearly see that we have onecdetiat has taken
away the old school - killed many industries like talendar, alarm clock and the camera; the P@alicoffice ( PCO's)

which were ubiquitous and the landlines at homebighones are the sixth greatest invention dlffterfire, wheel, steam
engine, electric bulb and the Internet. It is pdriny life, both professional and personal - aridrig further things nearer
and nearer things further.

Convergence: The big event all along

So what had been happening all along? A big eveart event that is a melting pot of technology andchans called
convergence.

The world is being re-shaped by the convergensedifl, mobile, cloud, big data, community and ott@wverful forces.
The combination of these technologies unlocks aredible opportunity to connect everything togetinea new way and
is dramatically transforming the way we live andrkve- Marc Benioff

This is the biggest event since 1995. In the 30G-jemaney of Telecom, | have, as a drop in the ac@ad cog in the wheel,
journeyed the waves and tides of different techgwlevolutions to converge and disrupt the way bessh economy,
society & nations evolve and behave.

This is one huge tsunami that many can see butdathom. The essence of 5G is convergence. Thedasies between
the SMAC technologies disappear into one piece -cae call it 'platform’ and what remains to be ¢dlkis the
applications. Some of them are

1. Click and Mortar - new age businesses like UberBAB etc., ;

2. Autonomous Cars - self driven cars connected wRtS@raffic control systems;

3. Internet of Things - millions of devices speak thgh their sensors and 'things' to sense, act amdot@ction and
correction across different applications in mantiféng, telecom, oil & gas, and healthcare;

4. Smart Devices - Television, Wearables, Robots amdn& - each having inherent smartness involving
parameters, attributes, content, location and mémgiservices for different applications;

5. Smart Cities & Infrastructure - Wholesome builditrgffic, water, sewer, waste management, utiggurity and
other systems managed through Internet.

5G is the next leap forwar@®)

Beyond the enhancements in the underlying techgolihg new 5G wireless devices have 4G LTE capgpés the new
networks use 4G for initially establishing the ceation with the cell, as well as in locations whé@ access is not
available.

5G can support up to a million devices per squdmmeter, while 4G supports only up to 100,000 desiper square
kilometer

5G Usage scenario

The ITU-R has defined three main uses for 5G. Taey Enhanced Mobile Broadband (eMBB), Ultra Retahbw

Latency Communications (URLLC), and Massive Machiiype Communications (MMTC). Enhanced Mobile Brcatub
(eMBB) uses 5G as a progression from 4G LTE mdiigadband services, with faster connections, hititreughput, and
more capacity.

Ultra-Reliable Low-Latency Communications (URLLGfer to using the network for mission critical dpgtions that
requires uninterrupted and robust data exchangesiMa Machine-Type Communications (MMTC) would tsedito
connect to a large humber of low power, low costicks, which have high scalability and increasettielpg lifetime, in a
wide area. Neither URLLC nor mMTC are expectedeaalbployed widely before 2021. (4)

The key factor remains that 4G penetration wilthe focus of telecom operators and equipment matwrfers for the next
24 months, while the 5G spectrum auction scenaaturas. The fact that 4G / LTE will be the falckdor 5G means that
4G needs to stabilize first and penetration needscrease.

The opportunity for Indian stakeholders to playlabgl game is here and now. This essentially isgdtecom software,
device, network manufacturers to look at a globatkat and push thrust on exports. On the other hasthe individual
pieces of technologies come together, the IndiabidCongress brings out the intent of the Indiatefrnity.

IEEE India Info. Vol. 14 No.4 Oct- Dec 2019 Page 100




“We cannot afford to miss the 5G bus for India. Bignificance of 5G for India cannot be overlook®@. will help us
leapfrog infrastructure challenges and bridge thgitl divide. 5G is not an incremental technoldgyt an integration of
systems. Its economic impact alone will have aautillion by 2035.” - Manoj Sinha, Minister of &e (Independent
Charge) for Ministry of Communications, Governmefiiindia (5)

While the intent is clear, India is far from readylecom providers like Bharti Airtel, Vodafone-aland Reliance Jio, the
last three standing telecom operators bring alimit toncerns on the price of spectrum and ROI.

"5G is going to be a game changer and will havesivasimpact but to get this happen we will haveame together. The
Indian government needs to get the spectrum piidd for investments to continue. The governmarstmelook at the
prices set for the upcoming 5G spectrum auctiom. fEtturn on capital in the industry is lower thath lwhile the price is

significantly high" - Gopal Vittal, CEO, Bharti Ael.

The benefits shall still outweigh the investmehtewever, there are still entry barriers for varistskeholders. Standards,
spectrum, pricing, right of way for fiber opticseasome of the key issues. 5G trials are yet td. Statecom hardware
makers - Huawei and Ericsson have pledged suppoBG trials. Most startups, the latest stakehol|dars yet have
incentive, facility or support to create 5G useesasndia is therefore, still 24 months away frambeacing 5G.

Personally, my interest to telecom was turned oanmlve were exploring telecom as an investment tharoer first fund
in India. We were looking to start a telecom fund2D20 - but understood that 5G is the single tsgbegh tide that will
lift all the stakeholder's boats. But with lack dérity, we have concluded that we may not get right investment
opportunities that can mature and scale withouicpand platform clarity. We may consider investingthe last part of
our investment cycle as a flower in a bouquet, rotdas a primary subject. However, my personatésteremains.

My next article will look at depth the 4G to 5G é&wion with a 360 degree view — political, investme operators,
equipment providers, software providers, startgpsernment’s role, regulation and policy.

Please write back your feedback / response andeguiethel.speaks@gmail.com
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Cognitive Radio Technology for Sub-6 GHz 5G Communications
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For every ten years, a new generation of wirelessrtology has been evolving. It was in 2010 thatvS started and by
2020, it is expected that the 5G replaces 4G anglpestart using it. The proposed frequencies ®mte illustrated in Fig.
1. The 5G network promises data rates of 100 tifaster than the current 4G with much-reduced lateartd you can
think of downloading a high-definition movie und&rseconds using 5G. Such high data rates are possilbG by
exploring the new mobile-frequency territory calthé mm-wave spectrum. There is a large amounho$ed spectrum at
mm-wave frequencies which have traditionally bek@ tlomain of military and aerospace systems. Using-wave
frequencies will allow more bandwidth to be allazhtesulting in the enhanced data rates.

5G frequencies

ﬂ

C = D

AT A

Sub-6 GHz W

Fig. 1. Proposed frequencies for 5G

Being said that, there are many drawbacks of usingwave frequencies for 5G communications. Theyrane-wave

frequency signals can'’t travel long distances, tpahetrate through the buildings, easily atterdiatethe environmental
changes like fog, rain, etc. To cover up thesetéitiuns, the experts have proposed the small-eetirtology in which
small cell stations will be used to fill in covemgaps between the base station and the user &rriina densely
populated area, for every 10-100 meters, a smdll station is needed which massively increases ¢hst of

implementation.

Considering the disadvantages of mm-wave frequenaied high-cost of 5G network implementation at mave

spectrum, some of the telecom companies are loakingrds sub-6 GHz frequencies for 5G communicatiddready

many applications are using the sub-6 GHz rangeehai®PS, WIMAX, Wi-Fi, 3G, 4G, S- and C-band satell
communications, etc. Therefore, to use the crowseld-6 GHz spectrum for 5G along with the above-iest

applications, a spectrum sharing technique is reduiin Mobile World Congress 2019, Ericsson showexldeveloped
system which uses the spectrum sharing techniquenable both 4G and 5G connectivity within the sdnegquency
carrier. The spectrum sharing techniques also nimeithe spectrum wastage and help in utilizingabailable frequency
spectrum more efficiently.

Power
Spectrum
holes/gaps
Frequency

Fig. 2. Showing the holes/gaps of the availablespm
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The cognitive radio (CR) technology is a kind oespum sharing technique which dynamically allosatee spectrum
between the primary and secondary users and impritneespectrum efficiency. It is expected that @ technology is
going to play a huge role in the sub-6 GHz 5G netwmplementation. Two users are present in CR, algrprimary
users (licensed users) and secondary users (usdidarsers). Depending on how secondary users abeesame spectrum
which is already using by the primary users, thet&@finology was divided into two types, interweawd underlay.

Top-view
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Fig. 3. (a) The proposed antenna system of [1]tH{@)proposed antenna system of [2] and (c) 5Ghaateesearch group
members.

In interweave CR, the entire allocated spectrunt kél scanned to locate the spectrum gaps or hotéshvare set of
frequencies that are not using by the primary usEne secondary users will communicate in thosetsp@ holes, thus
increasing the spectrum efficiency. The secondagysuwill stop their communication whenever thengiry users want to
use these spectrum holes.

In underlay CR, both the primary and secondarysusan access the same spectrum simultaneouslyitbuawondition
that the secondary users’ communication is notticrgaany interference to the primary users’ comroation. At the
frequencies where the primary users’ communicatimts disturbed, there the secondary users immédiatep
communicating. In this way, the spectrum will beediefficiently in both interweave and underlay CRhaut causing
interference to the primary users.
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Both interweave and underlay CR technologies carninberporated into 5G communications by designingable
antennas. For the first time, using a multifuncaiofilter, the four-port MIMO filtenna system whiatan work for both
interweave and underlay CR technologies has besigried in [1]. In [2], the same functionality hasel achieved by
reducing the antenna system size by 48.3%. Theopaspantenna systems of [1] and [2] are showngr.H(a) and 3(b)
respectively. The authors’ names and photographthéoreference papers [1 and 2] are shown in¥ig. To know more
about how the antennas need to be designed to timakework for CR technology, follow the referengesnd 2].
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Cognitive radio arrives, all by itself!
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Monolithic Architecture:

The word ‘Monolith’ means interweaving all aspeict® a single one. It describes a single-tieredvwsmie application in
which different components, services etc. are captbinto a single program from a single platform.

The components, services etc. can be:

« Authorization and Authentication which are respbtesifor allowing access to the system and configiine
user’s identity within the system.

« Presentation and Ul which are responsible for hagdHTTP/ SOAP requests and responding via HTML, or

JSON/ XML etc.
« Business Logic which is responsible for applicalmgic.
- Integration, responsible for integration with otAgplication services via Messaging, REST API etc.
» Notification, responsible for alerting applicatiowners via email, messages etc.

Drawbacks of Monolithic Architecture:

Though the Architecture is being followed sinceatzs, and has benefits like simple to develop gektploy, with easy
scaling, we have major concerns when the applicatecomes complex. Some of the major drawbacksidecthe
following:

1. Maintenance becomes strenous, as the applicatiowsghuge and complex to understand entirely, it is

challenging to make changes fast and more accurate.

2. The entire application has to be redeployed on sawple update.

3. The Size of the application can increase in contpite and slow down the startup time.

4. Reliability — Bug in any Module can potentially bgi down the entire process or the instance of pipéication.

5. Though it seems easy in the initial stages, the alithic applications have difficulty in adopting we
technologies, since the changes in the framewoegsaffect the entire application.

6. Monolithic applications can also be challenging sitale when different modules have conflicting reseu

requirements
Microservice Architecture:

What are Microservices?

Microservices is one of the newer concepts andianaof a Service Oriented Architecture (SOA).isligh SOA
has been there for almost two decades while thedgérvices came into existence in 2012.

The idea is to have small autonomous services tk vagether to build a large complex applicatianmainly
focusses on building individual sub-domains and Isrearvices making them easier to maintain, andmutes
independently deployable pieces, thus ensuring itternal changes on one service do not affect guire the
redeployment of other services.

Benefits of Microservice architecture:

» Since the entire application is decoupled into snalervices, it enables the continuous delivery @éaployment
of large complex applications.

* Improved and better testability because of the maérvices and faster.

« It enables you to organize the development effiartiad multiple teams. Each team is responsibl@fi@ror more
single service. Each team can develop, deploy eale sheir services independently of all of thecotieams

* Improved fault isolation. For example, if thereaisnemory leak in one service then only that seriscafected.
The other services continue to handle requestsomparison, one misbehaving component of a mornolith
architecture can bring down the entire system.

* The microservices architecture allows each teamiewide the technology and infrastructure that wdi&st for
them, which may be completely different from oth@croservices that it interacts with for the veayre product.
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Monolithic vs Microservices architecture
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Figure 10.Monolith vs Microservice Architecture.

Key principles for building Microservices:

» Modelled around business domain
Before beginning any refactoring, focus on the hess domain and identify individual sub-domains huiid
services. Domain Driven Design would be the best toastart with.

» Culture of automation
Provisioning a new machine, operating system amndcgeshould be easy and reliable. Automation ngséind
continuous delivery are very critical as well sa@seploy/ release your software frequently.

» Hide implementations
Each service should have its own database andiiédhnformation is needed from other servicegrage
Service endpoints designed for the specific subaloto extract what is expected.

In a case, while a monolithic application to mi@gce structure, its often considered the eastestase part
application level code while leaving the sharedarhying database as is and this shared databasiewss to
serve as a source of coupling between the indepérsdgvices far greater than the decoupling ackidwe
spinning off the application level services.

» Decentralize and deploy independently
Focusing on the autonomy i.e. giving freedom ashraspossible to do the task in hand, self-sergicared
governance and avoid complex messaging are imgortan

Keep cyclic dependencies and deploy all of thenettogr then fix dependency between services and then
continue to create new services.

In such an environment of independent deploymentsgn you make changes the consumer service hag
expectations about not facing challenges when yplog new changes. It's good to have co-existingpeimts
during upgrade of a service, which would continoiesupport existing version for a limited time periso that
the dependent can migrate without holding the emstjistem hostage.

> Isolate failures and Highly observable
The microservice architecture wouldn't explicithake your system stable, On the contrary, it makeoterall
system more vulnerable to certain types of netvemdk hardware related issues.
There should be a mechanism to isolate failuresl@wkifor more ways to recover such as failovethaag and
retry logic.
When data needs to be present for the user, whitdtdhed by multiple microservices it might be IEreging
because of a lot of performance issues, in thie d&srecommended to use different search engineaching
methodologies. This can significantly reduce thia jp& performance bottlenecks.
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Micro Frontends

What is Micro Frontend?

The trend is to build a powerful and feature-rickebwapplication which resides on top of a Microsesvi
architecture. Over a period of time the front-eadt pf the application becomes huge and large, wisideveloped by a
separate team and gets more difficult to mainthis,type of application is called Frontend Mortalit

Micro-Frontend is a Microservice approach to frend web development. The idea behind Micro-Frontertd
decompose the web application into smaller unisgfan the screens representing domain-specifatifurality instead
of writing large monolithic front-end application.

Micro-Frontend application is a composition of feas owned by different independent teams, whesam is
cross-functional and has ability to develop eneitd-features, from the user interface to databbgaes the same level
of flexibility, testability and velocity as of mioservices.

Problems with Frontend Monolith

e The flexibility promised by microservices cannotdmaled across the teams i.e. the backend teanotcdeliver
business value without the frontend being updated

e There would be a classical overhead of a sepasateehd and front-end team, which would cause ttieeeinont-
end to be updated and re-tested for a change iiRhef one of the services.

e In a Single Page Application, all the files would bundled into one and rendered on the browsex fithi size
would be huge.

» As applications grow, so does the features thahseaeed to support. With multiple teams contrityitio a
monolithic application, development and releasedioation is a tedious.

* Newer frameworks and libraries like Angular 2, Bted/ue, etc offer considerable performance impnogets
and innovations on the front end space. Howeverotterous task of upgrading a monolithic applicaand/or
making it interoperate with these new frameworkd &hbraries often can’'t be done without compromisihe
ability to ship new features at existing releagesa

Monolithic front-end vs Micro-Frontend architecture
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Figure 11. Monolith Frontend Vs Micro Front-end

Why Micro-Frontend matters

In the Modern era of cloud web applications, ttanfrend is becoming bigger and huge and the bacisend
getting less important as most of the code is amithn the front-end, because of which monolithigrepch doesn’t
work for a larger web application. This asks foneed of tool for breaking it up into smaller modulihat act
independently. The solution to the problem is MiErontend.

Patterns followed while building micro frontends

Integration in the Browser
Web components provide a way to create fragmentBroft-End imported into Web applications. Those
fragments can be packaged into Microservices tegetlith the back-end. Services built, completechviioth logic
and visual representation packed together. By usiisgapproach, Front-End applications reducedtdimg makes
decisions involving which set of components dispthyand orchestration of events between differenb we
components.
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Web Components
Web components allow the creation of reusable compts imported into Web applications. These are lik
widgets imported into any Web page. These are otiyreupported in browsers such as Chrome, OpetaFarfox.
If in case, the browser does not support web compisnnatively, compatibility accomplished using alBeript
Polyfills

Web components consist of 4 main elements usedatepaor all together —

» Custom Elements
This method allows to create custom HTML tags afements with Custom Elements. Each
Elements has its own CSS Styles and scripts. Batioig own HTML tags it provides the flexibility @pply
CSS Styles and add behaviours through scripts.
In Web components, element lifecycle call-backs available, which allow defining behaviours
specific to the component developing.
* Shadow DOM — the DOM is the API
Shadow DOM combines HTML, CSS and JavaScript insid&eb Component separated from the
DOM of the main document when these are insiderapoment. This separation is similar to the one user
while building API services and consumer of an APlvice does not know about its internals, the dmityg
that matters for a consumer are API requests. Selice does not have access to the outside weckpe to
make requests to APIs of other services. Similatuiees observed in web components. Their internal
behaviour not accessed outside, except when alltwyelbsign nor affects the DOM document they reside
The main method of communication between web compisns by firing events.
e HTML imports
For web components, HTML imports are the packagimaghanism. HTML imports tell DOM, the
location of a Web Component. In the context of Mg&rvices, import remote location of service cargtdhe
component to use.
HTML imports is a method to reuse and include HTRlihcuments via other HTML documents.
Predefined components as HTML imports, where edi¢hemm include own styles and scripts, decide @n th
top level which HTML import present in DOM at theoment, and the imported document handles rest of
things.
HTML Templates
The HTML template element holds client-side content rendered when a page loaded. It's
instantiated through JavaScript. It is a fragmémoale used in the document.

‘ Templating Engine ‘
Template A Template B Template C Template D
Fragment Fragment Fragment Fragment Fragment Fragment
A B C D E F

Figure 12 Templating Engine rendering fragments

Whenever user enters the website, the requestsisegato Templating Engine, which, based on
request URL, recognizes which template is expebtethe user, loads it, and then populates it wathtent of
corresponding micro frontends.

Benefits of Micro Frontends:
The key advantages of a micro frontends architeatuer a monolith are:
> Gives teams their release autonomy and time back
By breaking features from the monolith isEparate micro frontends, teams enjoy increasezhanty and
flexibility when releasing products/features. Nomder are teams who aren'’t releasing required tp gpalate on
release calls trying to regression test other teah@nges in production. In other words, testingdmes simple as
well as for every small change, you don’t havedagd touch entire application.
> Self-Independent
The individual development team can choose thein tachnology, not having to rely on the entire dzake
reduces dependencies and scope, enabling teanmboarol and deliver quickly. This creates room foret spent
innovating without fear of breaking other teamsitfees.
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> Highly Scalable & better performing web-app

A loosely coupled architecture with establishedbglostandards makes it easier to add new featurspio up
teams when needed. Since each app is fragmentedtsnbwn micro frontend, if a single feature (omécro
frontend) on an enterprise app isn’'t loading féstyon't affect the performance of the entire apation. It also
makes it possible for certain parts of a webpagad faster, allowing users to interact with trege before all
features are loaded or needed

Challenges of Micro Frontends Architecture

> Rollout Strategy

A major implementation consideration is decidingiife should convert their monolithic applicationatanicro
frontend using a big bang or phased approach.
» Governance

The dependency needs to be managed properly. Tlada@tion becomes a challenge at a time. Theipheilt
teams working on one product should be alignedrenve a common understanding, though when thereaisge in
multiple directions in terms of organizational @edhnology strategy.
> Better Testing Strategy

While a monolith creates an all-teams-on-hands agutr to releases, micro frontends enable only itnning
teams to take part in a given release. This approaguires that teams implement best-in-class ss@e testing
practices to make sure broken features are nagsedeto customers.
» Legacy frontend frameworks

The UX consistency is an important aspect. The esperience may become a challenge if the indivitham
go with their own direction hence there should tsme common medium to ensure UX is not compromised.

As newer frameworks and libraries are being relagean exponential rate, the ability to createrimperable
Ul components between frameworks requires buildawgsable foundational elements which is time-consgras
well.

Conclusion :

As frontend codebases continue to get huge and cwonplex over the years, there is a growing neediore
scalable architectures. We should be able to diear doundaries that establish the right levelsafpling and
cohesion between technical and domain entities with ability to scale software delivery across petedent,
autonomous teams.

While far from the only approach, there are maraj-veorld cases where micro frontends deliver tHeessefits,
and the technique is being gradually applied oiree tto legacy codebases as well as new ones. Wheticeo
frontends are the right approach for you and yaganization or not, we can only hope that this Ww#l part of a
continuing trend where frontend engineering anttitecture is treated with the seriousness that ekt deserves.
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A 29-year-old UK-based woman has said that Amazon'goice assistant Alexa went "rogue"” and told her tomake
sure to stab herself in the heart "for the greatergood". Danni Morritt had asked her Echo device abot 'cardiac
cycle' while studying when Alexa answered that beatg of heart was body's "worst process" and bad forEarth as it
caused overpopulation.

Pictures released by Russian President Vladimir Pit's press service appeared to show that he uses Milbws XP
operating system on his official computer. It is &o installed on Putin's computer at his Novo-Ogarywo residence
near Moscow, reports said. Microsoft last providedsecurity update for Windows XP in 2014 and warns aoputers
running it might be more vulnerable to security risks.
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Abstract

Free and Open Source Software (FOSS) has steadibtiated into the cyber world owing to the mutidas advantages
it offers. Usage of FOSS can be found in variousdpcts such as internet browsers, web serversineeoce platforms
etc. In this paper, we have given a report on h@%$$§ can be used in institutions effectively. Inesrtb ascertain the
effectiveness of FOSS in institutions, we have fted the arenas in which FOSS has been adoptedrimstitution,
Thiagarajar College of Engineering (TCE) Madurai.

I. Introduction

Free and Open Source Software (FOSS) are prodeetdaped for users by users [1]. FOSS users formmuanities and

develop the products without the involvement of t@nufacturer. This provides multifarious advansage&om the view

point of economy, FOSS reduces CAPEX and OPEXeéatgextent [2]. Commercial products are made tsfggieople at

large and increase their profit. As FOSS users kireet access to the source code, they can feeltér experiment on the
source code and custom craft it as per their neddexdce, innovation is guaranteed with FOSS aral\asidor lock in is

completely evicted in FOSS. FOSS is easily adapttblany new use cases. Since source code is laeaitaugs can be
easily rectified as and when it rises. It also es a great opportunity for developers to showthsi talent and gain
experience of developing a software. There are nomsemerits of FOSS. Owing to these merits, FOSSbean used and
accepted widely by the cyber community.

FOSS finds usage in various applications startmognfservers to mission critical hardware [3]. Vasa&commonly used
examples of FOSS are [3]- internet infrastructe@hhology such as Perl, MySQL, PHP, Apache; intdsr@wser such as
chrome, Firefox; server and desktop operating systech as Linux, Haiku, FreeBSD, NetBSD; desktopliagtion
software such as GIMP, Blender, OpenOffice; webliepiions such as WordPress, Mediawiki; python paogming
language; email client such as Thunderbird, SendDBaIiS server software BIND; typesetting softwarmeXTetc.

FOSS is also widely used in various academic utftits. For instance, virtual learning system IMeodle, learning
management system like Sakai are used for bettérofestudents. Various institutions have also depetl their own
FOSS tools. For instance, Stanford University hesetbped FOSS tool named Stanford University Uestred (SU)
using open source C++ collection, to analyse corplelti-physics problems and solve constraint ofation, partial
differential equation problems [5]. RWTH Aachen \arisity has developed a speech recognition syspan source tool
[6]. Similarly, various academic institutions haagopted FOSS. We have also used FOSS to autoneadetikities in our
institution Thiagarajar College of Engineering (T\Q®adurai. In this paper, we will give a detailegport on the usage of
FOSS in our institution to show the benefits of BOS

The rest of this paper is organized as follows.tiBrdl gives an overview of the objectives andidties of the open
source group in TCE. Section Il states the varimsearch work undertaken by the members of the sparce group.
Section IV explains the projects done by open sourembers for use within the TCE campus. Sectiogiwés a
concluding note and future planned activities lydpen source group.

II. Open Source Group at TCE

TCE has an open source community known as GNU/Lldser Group (GLUGOT). GLUGOT was started in Decembe
2003 with an objective to promote FOSS and develapvative spirit of cooperation among the stude@isUGOT also
has more objectives. GLUGOT aims at developingaeteprojects using FOSS. GLUGOT also strives talborate with
National and International Universities and Indigsttto develop open source projects. GLUGOT hasiéing list named
http://lists.tce.edu hosted on the TCE Mail ser@rUGOT also contributes to the community in theriof awareness
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meetings, technical meetings and training programaddition it organizes discussion groups, configion and bug
squashing sessions.

lll. GLUGOT Research activities

GLUGOT group members are actively involved in vasaesearch activities using FOSS. The variousareBalomains in
which GLUGOT is active are network security, Natlwanguage Processing (NLP) and parallel algorithms

GLUGOT SDN security research team utilizes variopgen source tools to research on the next generattwork

paradigms like Software Defined Network (SDN) antbtmation Centric Network (ICN). SDN research telas built a
testbed using openflow protocol and open sourcéraiters (RYU, POX) [7]. SDN research team has aeme up with

solutions for various security breaches using ogmmrce emulator Mininet and Mininet-WiFi [8][9]. NCresearch team
has come up with solutions for security breachd€M using open source simulator NDNSim [10][11][12

In the field of NLP research is going on in variodemains like development of tools to localize Talahguage,
categorize the text and efficient document repriagiem using FOSS. Semantics is a key process iR.Niemantics help
the computer to elicit the meaning of natural laaggi of human. Negative words have a deep impaet gantence. It is
pretty hard for computer to elicit the meaning afesyation sentence. Research team has come upanitius solutions to
negation semantics using FOSS [13]. One more ciwiilg task in NLP is to pick up relevant resporsa guery from a
huge corpus of documents. Solutions to this issudso completely got using FOSS by NLP researdhef€E [14]. Yet
another challenging task in NLP is reading compnela. In this, the computer has to understandvangpassage and
answer the questions raised by the users. Reséasohm in TCE has utilized a machine learning apgraacimpart
intelligence to computer using an open source nmacleiarning library named TensorFlow [15][16].

Research is going on in the field of parallel aigons. We have GPU computing modules powered byF@Sesearch
on parallel scientific engineering problems. Weédhigh performance cluster comprising of 1 master 22 slave nodes.
Open source Message Passing Interface (MPI) prevddéned APIs. Researchers at TCE have used apeoesto design
parallel algorithms for organizing a large corpéisveb pages for easy retrieval [17][18].

Similarly various research works are going on fifedent domains using FOSS. Researchers at TCE itdized FOSS to
bring about solutions for the most necessary dajatoproblems in society like water security [1Bhus through FOSS,
we are also able to give back most useful solutioribe societal problems.

IV. GLUGOT Projects within TCE
GLUGOT has automated several processes within TSDigUFOSS. We will describe few processes in thigian.
A. TCENet

TCENet is a FOSS based ERP package developeddmatdt the day-to-day activities of TCE from studedinission to

alumni association. It has 30 modules such as enmliews, attendance, alumni, online assignmenteplant, software
forum, poll, maintenance, e-circular, feedbackerinal assessment, articles, dues, profiles, nomitial time table, search,
hot downloads, right now messages, thought fombenent, birthday wishes, calendar, online assighnaamievements,
status report and video lectures. Figure 1 shoe/stheenshot of TCENet.
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The platform used is Debian 9. The web server isadVSGI and nginx. AngularDart is used for cliside web app
development framework. Pyramid framework is usedskrver-side web app development. PostgreSQLSOu&éd for
database. Template engine used is Jinja2. Pythgm8dramming language is used. GitHub and bitbueketused for
version control system.

B. Single Sign-On Central Authentication System

The main policy is ‘1 user: 1 password’ i.e. usecess to all machines inside TCE campus in varaligratories using
single user-id. All servers and machines inside dampus are integrated with centralized computieigtre servers. A
centralized storage box NAS box has been configimedsers to store or upload files. Shell senas heen configured for
accessing local file storage outside TCE campugnOpPAP based Central Authentication System is caméd. Samba
based file server is used to authenticate with LDARIomain controller is configured in order to ifdate access from
both GNU/Linux and other operating systems like tdws.

C. TCE Admission Automation
TCE admission automation is a web-based studentsaim process which includes students record ioreatertificate

verification, fee collection, course registrationdareport generation. This module also uses FO®88 tike Pyramid
framework, bitbucket etc. Figure 2 shows a screetnshthe TCE admission portal.
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Fig. 2 TCE Admission Automation

D. TCE Attendance Monitoring System

TCE attendance monitoring system is a combinatibREID and biometric technology. Various terminakspable of

reading smart cards and finger prints are instalieevery department building in TCE. These terisim@ae connected to
the IP network infrastructure of TCE, thus givimgtant access to the databases and servers ofTREEime management
and leave management are combined with attendaanéaring system. This module also purely runs g$t®SS. Figure

3 shows a screenshot of the user portal of atteredaronitoring system.
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Fig. 3. TCE Attendance Monitoring System
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E. TCE Websitevww.tce.edu

The main components of the website are home patielinks to institute, departments, courses, adiss activities,
photo gallery, alumni, library, placement, intralieks, news, events, search and other informa#dinthese are built and
maintained with FOSS. Figure 4 shows a snapshitteofvebsite.
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F. TCE Firewall

We have a custom-made firewall built using iptatded bridge-utils. The commodity PC hardware rum®ther service
other than the firewall. NAT for internal networkjris done using iptables in the TCE proxy servert Rorwarding and

blocking is also included. TCE wide web cache ushogid is also used. To monitor the traffic loacdath department in
TCE, we have used Multi Router Traffic Grapher tddiis can effectively indicate unusual traffic gerlt is also possible
to core down the source of traffic surge usingNhéti Router Traffic Grapher tool. Figure 5 shovwtsnapshot of TCE
traffic monitoring portal.
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Similarly, almost all the activities are automatadl CE using FOSS. Examination related activitige pre-examination
work, exam schedule preparation, exam attendamacédr, fees collection, revaluation applicationgrka entry, result
publishing etc. are automated using FOSS. TCEthaswin datacenter which is completely automatedgusiOSS. TCE
hosts a private cloud exclusively for usage of Ti@gulty and students. TCE cloud was completelyus@tg Openstack.
Like this office activities are also automated gsikFOSS. Utilizing FOSS gave us various benefitatn®radvantage we
had was cash freedom to use software and we wédeet@abnvest in hardware rather than software. Warenable to
customize each and every module based on our ngtdtents were also given opportunities to codeesmmdules which
gave them a good experience. Using this experigadeus students were able to become entreprereurdiad started
their own company.

IV. Conclusion

In this paper we have briefed on the powers of agmmce by providing a case study of open sourdasiitutions. We
have provided the ways in which open source is usemlr institution. Starting from research to ansgion of campus
activities, our institution utilizes open sourcéhig is a live example showcasing the powers of cgmirce. We plan to
automate remaining manual activities in our camgmisg FOSS for improved efficacy in future.
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Why India must amend its Information Technology Act
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The world of technology is changing rapidly and aofing us in a variety of ways. The three importamd inevitable
technologies gaining widespread momentum and cgysisfound transformation in the cyber world arg tata analytics,
Artificial Intelligence (Al), and Internet of Thirsg(loT). India is the most cyber-branded countryhe world due to its
human potential, capabilities, and contributiomslid and its people have been steadily migratinghéodigital world
enjoying several benefits that digital technologiéfer. But this digital transformation also enhasiche risks and threats
that digital applications and internet-related \atiis present which has potential to escalateh@unt As the ‘complex
cybersecurity landscape now faces several newtfir@acautioned by San Murugesan(1), it is impartar India (as well
as other countries) to satisfactorily address cdamrrity and privacy issues. India needs greaidr sironger digital
governance, code of ethics, regulations, and laws.

The Indian Information Technology Act 2000 (2) (ITAlso known as IT Act) is nineteen years old wathsingle

amendment in 2008.The IT Act provides a legal fraomk for electronic governance by giving recognitim electronic

records and digital signatures,and defines cybmees and prescribes penalties for them. The Aab disected the
formation of a Controller of Certifying Authoritigs regulate the issuance of digital signatureg amended IT Act 2008
was created to address issues that the originafdiliéd to cover and to accommodate further dgwelent of IT and

related security concerns since the original law passed.(3)

Since the establishment of IT Act in 2008, the tdigiandscape had changed vastly for good and tosev The three new
major transformative technologies that is transfognindian digital landscape are Big data analytite Internet of

Things and Artificial Intelligence. And, the threatthe digital space increases every second andtdern cyberwarfare
aims to sabotage citizens and the business, systeitisal national infrastructure and the govermmélherefore, it is

necessary to significantly change our perceptioanaf approaches to address new cyber risks aadtshiThis calls for
action at different levels including central andtstgovernments to prioritise budgets and amend lavecomparison to
those that focus on national security.

Government has no option other than building astioliapproach to ‘cyber policy’ and establish ‘cylgevernance’ by
introducing newer and stricter laws relating to @yhctivities. Ever since the IT Act 2000, commokihpwn as the Cyber
Law, came into existence the Cyberworld has expeed many changes. Some of the provisions of théhaee become
redundant and incapable of addressing the currquefgisting issues and rapidly evolving changes thineats. This
necessitates immediate amendment of the IT Acttisfactorily deal with the current threats anduéssin a constantly
changing cyber environment.

BIG DATA ANALYTICS
Big data analytics is one of the recent advancetedhnologies that support high-velocity data captstorage, and
analysis. Currently, it is an important of reseaaiold practice.

Cox and Ellsworth were the first to identify therte“Big Data.” They defined big data analytics aschallenge for
computer systems: data sets are generally quige,laaxing the capacities of main memory, locak,d&d even remote
disk” (4).

Data protection laws

Big Data demands more and better legal protectieasures. For instance, to enhance ‘data proteatiew, sections (data
protection laws) need to be included in the IT AcThe increased Cyber activities of individualgl dusinesses have
increased vastly and spans shopping, banking, ticglistravel, gaming, entertainment and social pétimg, online
reviews and comments among others. This has sitatesl and resulted in ‘information sharing cudtuin which
personal information like email address, phone rennéddress, credit card details, personal inteesd activities as well
as other important personally identifiable inforiaat (PIl) which is any data that could potentiaitientify a specific
individual such as biometriaformation, medicalinformation, and unique identifiers such as driving licensenber,
passport or Aadhaar card number. This increasesigskeof cyber-attacks. It is the responsibility thie government to
initiate and employ suitable data protection lawdime with the European Union General Data PratacRegulation
(GDPR) and other an international standard to enthe privacy and protection of its citizens, basgand industry.
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Privacy rights in the International arena

Privacy is a fundamental human right recognizethénUniversal Declaration of Human Rights (UDHRig tnternational
Covenant on Civil and Political Rights (ICCPR), tbé&l Convention on Migrant Workers and the UN Cortigmn on
Protection of the Child, and in several other in&ional and regional treaties. However, privacy been directly related
to the technologies at the time.

Understanding this, Europe changed the privacy lagch are the most significant change. In May 2818, the
European Union’s General Data Protection Regulaf@®PR) replaced the 1995 Data Protective Direc(id®D).

However, the regulation has limitations. The dagutated by the GDPR is applicable to individuald does not apply to
organizations. In addition, the GDPR does not applan organization or instances that does nottiyreleal with or
target people in the European Union.

India and Big Data Analytics

The India’s Aadhaar programme introduced in 200®ésworld’s largest biometric identity platfornt.i$ an initiative of
the Unique Identification Authority of India (UIDAIlto help the government provide services to inéehteneficiaries.
UIDAI, Census of India, Stock Exchange, the Incohaa Department and few other government agencegm@ploying
Big Data Analytics for various purposes. Besidesdbvernment sectors, non-state actors includiegden providers and
E-commerce businesses use Big Data Analytics tagetheir businesses, for example to profile thestomers and their
behaviours and buying patterns and to predict custalemands and expectations. How much privacycantidentiality
of individuals has been protected by organisataiecting, processing, and retaining large amoohfgersonal data have
been — and continues to be - questioned and daubitési has led to cases on privacy policy over irtgd issues such as
data ownership, involving public and private parstép organisations.

Despite being promised that Aadhaar covers allrggausks, it has encountered several controvergieluding a case in
the Supreme Court of India. Activists challengeteptial human rights violations found in the AadhBtamework.(5)It is

appalling to note that the Attorney General argdleat’ people have no ‘right to privacy.” This croadicts the

constitutional guarantee, “no person shall be degriof his life or personal liberty except accoglito the procedure
established by law”(6).

UIDAI openly admits on its website that the Aadhaatform allows “third-party developers to develdjgeb 2.0
applications. The UIDAI's policy and practice ofaaling ‘third-party developers who are private agjes’, to use and
leverage its infrastructure and data, raises questabout the privacy and confidentiality respotgivHowever, UIDAI
states that “biometric information will not be sbdrwith anyone, nor it will be displayed publicBxcept for purposes
specified by regulations” is giving some solace wdwer, the balance between ‘privacy and purposesifsgd’ looks
ambiguous, which leaves the government with thgehresponsibility to develop and adhere to strictégulations at
international standards.

INTERNET OF THINGS

The internet of things (IoT) is an evolving systefminterconnected objects, people or systems thatgss and react to
physical and virtual information. It aims to enhantser experience or the performance of devicesgstéms by way of
communication between humans, systems, and devibesloT market size in India is expected to grdva aate of 62%

CAGR and reach US$9 billion by 2020.(7)

It is imperative, that the communication betweerltiple devices, and huge data transfer among useysld result in
sharing personal information. This will raise camseabout privacy and data protection issues.

‘Machine to Machine’ (M2M ) environment enables al@eneration and content creation including macbamerated
data. This process raises the question related® toghts of newly generated content/data. This dehtel2M service
providers to adhere to strict privacy policies totpct the consumer data generated and collected.

In light of this, the government of India releasediraft ‘Internet of Things Policy’ in 2015, aimirtig evolve an loT
ecosystem and development of 10T products suitablehe Indian environment. National Telecom (NT)IICéhe
government body responsible for policy and reguiataspects related to M2M communication, releasetlational
Telecom M2M Roadmap in May 2015’.Subsequently, TR&A¢ased its consultation paper titled ‘SpectrRmaming and
QoS related requirements in Machine-to-Machine Comigations’ in October 2016, followed by its recoemdations on
this consultation paper on 5 September 2017.

The Justice BN Srikrishna committee submitted éfzort on the data protection law in July 2018 wfta following key
recommendations. (8)

Individual Consent: It makes individual consent the centerpiece ofadsharing, awards rights to users, imposes
obligations on data fiduciaries.
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Data Protection Authority: Setting up a Data Protection Authority (DPA),iadependent regulatory body responsible for
the enforcement and effective implementation of [, holding responsibility for, monitoring andfercement, legal
affairs, policy and standard-setting and reseanchaavareness, inquiry, grievance handling, anddaction.

Personal Data The processing of personal data by both publit arivate entities in India, where data is beingdjs
shared, disclosed, collected or otherwise processeds cyber monitoring and cyber codes. It is naipe= that the critical
that personal data of Indian citizens be proceasezbnters located within the country only. In dibdi, personal data
collected, used, shared, disclosed or otherwisegss®ed by companies incorporated under Indian ldwbes covered,
irrespective of where it is processed in India. ldoer, the data protection law may empower the @e@overnment to
exempt companies, which process the personal dfdaeign nationals and the companies not presehtdia.

Data Storage:The Bill lays out provisions on data storage, mgkt mandatory for a copy of personal data totbeesl in
India.

Appellate Tribunal: The Central Government shall establish an apjeltdiunal or grant powers to an existing appellate
tribunal to hear and dispose of any appeal agaimstrder of the DPA.

Penalties Penalties may be imposed for violations of theagaotection law. The penalties suggested arenalfyeof Rs.
15 crore or 4% of the total worldwide turnover ofyadata collection/processing entity, for violatipgvisions. Failure to
take prompt action on a data security breach daacaup to Rs. 5 crore or 2% of turnover as a pgna

The penalties paid by violating entities, in thése, will be deposited to a Data Protection Furtdchvwill, among other
purposes, finance the functioning of the Data Rtaia Authority.

The Bill lays out obligations for fiduciaries tosie no harm to the user, with transparency anarisgsafeguards;

For data processors not present in India, the Altapply to those carrying on business in Indieotiner activities such as
the profiling which could cause privacy harms teadarincipals in India.

Impact on allied laws: The report has also listeel impact of the proposed data protection framevaorlallied laws,
including the Aadhaar Act and the RTI Act, whiclqué&e or authorise processing for personal dataiféerent objectives.

Exceptions The state can process data without consent ofufer on ground of public welfare, law, and order,
emergencies where the individual is incapable ofigling consent, employment, and reasonable purpose

Concerns
Though the draft bill addresses various issuesuiagthe data ecosystem in India, it falls shortkey principles that are
at the core of a robust data protection framework.

The Bill proposes that personal data of individuzda be processed for the exercise of any funatidhe state. This can
be done without the consent of the individual agylas it is to provide a service or benefit to itdividual. This runs
directly counter to the articulation of informednsent as central to informational privacy in thdt&wamy judgment,
2017.

One key subject missing from the draft bill is tlieform of surveillance laws. There is very littegislative and judicial
oversight on surveillance activities carried oultridia.

As proposed by the Bill, requiring all businessestbre data within India, without any reform ofvaillance governance,
can pose even bigger privacy issues in the future.

ARTIFICIAL INTELLIGENCE
Artificial Intelligence and Robotics have emergedpawerful transformative technologies of this er@ating data-driven
solutions to solve everyday problems.

“Once considered a remote possibility reservedstience fiction, Al has advanced enough to appr@atdchnological
tipping point of generating ground-breaking effemtshumanity and is “likely to leave no stratunsotiety untouched”.
(See Lauren Goode, “Google CEO Sundar Pichai cogspthe impact of Al to electricity and fire” (9).

Therefore, it creates a necessity for the governmweconsider developing a business ecosystent#mteverage artificial
intelligence and robotics with proper ethical measuo avoid harmful impacts.
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The European Union ‘s guidelines (10) to develdycet applications of artificial intelligence are:

* Human safety and oversight

» Technical robustness and safety

» Privacy and data governance

e Transparency

« Diversity, non-discrimination, and fairness
e Environmental and societal well-being

e Accountability

Indian Government also must focus on the aboveefjuieks to implement laws for ethical use of Al.

Bernhard Debatin, an Ohio University professor dindctor of the Institute for Applied and ProfessbEthics (11), says,
a good privacy legislation in the age of Al, shoudude five components:

Al systems must be transparent.

An Al must have a “deeply rooted” right to the infwation it is collecting.
Consumers must be able to opt-out of the system.

The data collected and the purpose of the Al medinhited by design.
Data must be deleted upon consumer request.

agrwNRE

CYBER RESILENCE

A more agile approach to cybersecurity To ensuséitiformation assets are properly protected, seragile approach to
cybersecurity is required. As advocated by Hult 8héinesan, an effective cyber agility is essefiabrganizations to
quickly respond to and contain the devastatingcedfef cyberattacks (12)

An organization which deals with a wealth of easyatcess data with limited current cybersecuritytg&ms needs to
focus on security issues to mitigate cyber risksnowledge management and create cyber agilitpiirol cyber-attacks.
Knowledge management involves three stages: atiquisconversion, and application. Cyber agilityrisreasing the
firm’s ability to respond quickly by identifying pential cyber threats, detect and measure the érexyuand sophistication
in detecting imminent threats, and be proactivertdect information assets.

CONCLUSION

India is in the process of enhancing its capacity aompeting  in the international arena in déneas of Artificial
Intelligence, Internet of Things and Big Data Analy . Therefore, it cannot ignore the Data Priddacregime which
needs balance in all spheres of society, induatrgt,government contribution.

The following serve as guidelines for suggestiveadments to the Information Technology Act, andaftwolistic
approach to addressing privacy issues.

» Efficient Data Protection Law

e Active Cyber Protection Agency

« National Cyber Crime Intelligence and Task Force

e  State-level Cyber Policing System

e Technologically competent cyber system to implenpdysical and digital safeguards of Cyberworld
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Information Technology Act, 2000 — List of offences

65 Tampering with computer source documents

66 Hacking with computer system

66B Receiving stolen computer or communication cievi
66C Using password of another person

66D Cheating using computer resource

66E Publishing private images of others

66F Acts of cyberterrorism

67 Publishing information which is obscene in elecic form.
67A Publishing images containing sexual acts

67B Publishing child porn or predating childrenipal
67C Failure to maintain records

68 Failure/refusal to comply with orders

69 Failure/refusal to decrypt data

70 Securing access or attempting to secure aaeesprbtected system
71 Misrepresentation

Sourcehttps://en.wikipedia.org/wiki/Information_TechnolpdAct, 2000

The Information Technology Act, 2000 (also known a$TA-2000, or the IT Act) is an Act of the Indian Parliament
(No 21 of 2000) notified on 17 October 2000. It the primary law in India dealing with cybercrime and electronic
commerce. It is based on the UNCITRAL Model Law orinternational Commercial Arbitration recommended by
the General Assembly of United Nations by a resolittn dated 30 January 1997
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ABSTRACT

The purpose of this note is to provide variousdast information retrieval systems so that it Wil useful for reserchers
and faculty members, thus saving a lot of timaté@rdture survey. We also provide a good amountetdrence papers in
this note.

Key words: Information retrieval, Analysis, AssesemContent-based

1. INTRODUCTION

The increasing amount of data existing on the Washdreated novel and testing issues for the dateveey group. Owing

to the gigantic number of pages and connectionfingucan't be resorted to as a liberal lookingtstgy, even with the
help of subject index or arranged records (e.ghodd. Consequently, a capable question dependeaiegy for entrée

data is required. They are used by 85% of Web tslias the important device in for data seekersoRey components
right now prescribed by Leighton & Srivastava, Gord Pathak rely upon conventional IR models. Thesb indexes

are not sufficiently skill full to wrap all avail&bdata. Late works in Web IR has licensed thaehmk structures are to a
great degree. The primary IR frame-work executeitién1970's intended to work with a modest colectf content.

2. VIDEO RETRIEVAL SYSTEM

The video is a straight medium which comprisesraangement of frames that can be sensibly preagdhitgo shots. The
video is characterized by the flanking set of edigd&en by a solitary unremitting camera after stime. Shots can also
be grouped into legitimate or semantic units resigiescenes. Advantaged levels of abstraction caprbduced by

arranging the shots or scenes into a string ofatens like a storyline.

3. CONTENT BASED VIDEO RETRIEVAL SYSTEM

CBVR is considered as the use of picture recovéat, is, the issue of sharp for computerized reéogalin vast databases.
"Content-depend” implies that the pursuit invesggathe genuine substance of the video. The expre$Substance” in

this system may indicate hues, shapes and surflexas. the time when it doesn't have the capacitytestigate the video
content, investigation needs to rely upon pictufésred by some client. Content-depend Video ReatiCBVR) strategy

has all the earmarks of being an intrinsic cerreb(end) of Content-depend Image Retrieval (CBHineworks. By the

by, different variables must be focused on whildiziig recordings that are disregarded while ogersg pictures. The
ensuing four key procedures are involved in sultgtatepend in video ordering and recovery. Segmgmkie video into

element scenes is an essential stride during mhe $pent in video structure parsing. This videfsagmented into edges
with comparative visual stuffing. This is performieg sectioning the visual data encased in the valgbnes. A discourse

constituent that happens with them is hopelessetgroficient in grasping this objective. Video filand the table of
stuffing can be produced rely upon these angles.ekample, a bunching procedure yields differinguai classes or an
ordering structure by sorting groupings or shots.

4. SIGNIFICANCE OF SPORTS VIDEOS

A Sports video depicts a far-reaching combinatibgatherings of groups of onlookers and is ordigasommunicated for
an extended span of time. For a good number norisspwers and a few games fans, an unadventwndspacked
version seems more enticing than the full-lengtihesi For as far back as a decade, researchersttevagiobe have
productively focused on deciding convincing resgsndo mechanize the semantic investigation of gamdso

embodiment. Thus, different calculations and stmeg have assigned solid results for a few sports.

5. VIDEO AND AUDIO DENOISING

The approach is the single-finished or non-coriedatype, which uses strategies to reduce the nleigel officially
displayed in the source material - basically a Ipdak just clam or decrease framework. Video smy@ak frequently
polluted by noise during achievement and transamssReducing noise in video signals (or video dising) is
exceedingly alluring, as it can upgrade perceivathge quality, increase compression effectivenesspwrage
transmission bandwidth reduction, and enhance treectness of the probable subsequent processésasuéeature
extraction, object detection, motion tracking amattgrn classification.
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6. SHOT SEGMENTATION OF VIDEO AND KEYFRAME EXTRACTI ON

At the point when the ostensible unit of visualadistkept one time as a Video shot by a cameistdt show a guaranteed
activity or occasion. Shot discovery is connecteda essential stride of substance based videstiga&on with the goal
of catching the total visual substance suitably smdccomplish a whole handle of the video. A dgfiae objective of
video shot limit is recovering the element of vidpioture outlines. These are moreover utilized rtoorporate such
traditions. Subsequently, a master SBD algorithio ise furnished to handle trudging shot movesjruplittle attention to
their temperament (break down, blur, wipe and spwall beyond startling changes.

7. FEATURE EXTRACTION AND OPTIMIZATION

Optimization is the process of selecting the optismution for corresponding input. Some of the grapare related to
image retrieval using the optimization algorithmu Xhang et al. discussed the picture recovery dpaition with PSO
with r-choice and k-choice of Ecology. He demortslar/k PSO with positive and negative criticisrat$eto improve the
picture recovery by changing the weights in thatligf the client input. Button Chin Lai et al. denstrated the decrease of
a semantic crevice between abnormal state testaoemts and low level example elements to achiewexipected picture
by the Genetic Algorithm as an optimizer.

8. FEATURE-BASED VIDEO INDEXING

In some phase over the span of activity of indexends, an archive is separated into smaller comptsn for example,
areas, passages, sentences, phrases, words, lettgérsumerals. Consequently, signs can be buithese components.
Utilizing an indistinguishable plan, a video cakelvise be rotting into a chain of importance. Tikisndistinguishable to
the storyboards in filmmaking. Various video indeximethods are follows: Object-depend Video Indgxitethods,
Event-depend Video Indexing Methods. Event-basedédoviordering is a target to be familiar with theefesting event as
needs are from rough video track. The event caallbaround elements as the relationship betweerpthsentation of
things in span break that happens before or dfierother event. Order of occasion in diversion méiogs in view of
manual work and modified examination of visual paments. Here modernization, for instance, camenaarifying
process investigation, overall development appkafsantal range establishment withdrawal togetivth unmistakable
article acknowledgment Wu et al., and the area®{ose engraving) streams are made use of Bahagual. (2002).

9. CONCLUSIONS

Content-based video recovery is careful to be gradictable mission. The fundamental intentiorhathiack of this is the
measure of intra-class divergence where the imgjsishable semantic idea happens under differemditons like light,
appearance, and scene settings. For example, negeiidvolving a man riding a bike can have incetgicy as different
sizes, appearances, and camera movements.
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With increasing dependence on technology, cyberdgduas emerged as a critical issue for customiesgstors, and
government regulators. Data breaches and othersstgity incidents can have devastating effect2018, the Council
of Economic Advisers estimated that malicious cybetivity cost the U.S. economy up to $109 billidollars in 2016
alone. (1)

Typically, the public only learns of such flaws amdlicious actions months or even years after dot Companies may
deliberately conceal known breaches or vulneradslifrom the public and their customers. Where camigs seek to hide
information, whistleblowers can play a criticaledh exposing cybersecurity flaws and data breaches

Under certain circumstances, a whistleblower caneaeceive an award for bringing timely informatiainout computer
hacks, data breaches, and software vulnerabilitieghe government. However, there is no single egehat regulates
cybersecurity. Instead, whistleblowers must nagigatcomplex web of overlapping laws to find theth#ace to bring
their information. An experienced whistlebloweroattey can provide critical guidance in that assesgm Below we
describe some of the key laws covering rewardsybersecurity whistleblowers in the United States.

Blowing the Whistle on Cybersecurity Failures in Geernment Contracts

The United States government imposes cyberseaedyirements on government contractors.(2) In 2€Heé Department
of Defense, General Services Administration, andSiAamended the Federal Acquisition Regulation t adew subpart
and contract clause on safeguarding informatiotesys containing federal contract information. Alsasgeline, FAR now
requires contractors and subcontractors to comgilly basic cybersecurity controls established inidvetl Institute of
Standards and Technology Special Publication 8a0-17

Other US federal contracts require more rigoroubecsecurity standards. The US Department of DefenSaR
supplement now requires certain defense contradtoneport cyber incidents within 72 hours of thdiscovery. In
addition, government contracts often impose furtremuirements for the protection of classified mifation or for
compliance with agency-specific information-seguréquirements.

A contractor’s failure to comply with cybersecuriglated contract terms can give rise to liabilityder the federal False
Claims Act, (3) which empowers whistleblowers tpaod fraud and misconduct in government contraots programs.
The FCA allows whistleblowers to bring a lawsuittbe government’s behalf and share in the govertimmetovery.

Successful whistleblower actions have been brougtdrding failures by information technology comiganto comply
with government standards, although no recovemg¢snyolve the cybersecurity standards specifically

* In April, 2019, IT suppliefortinet agreed to pay more th&500,000 (4)}o resolve an FCA case brought by a
whistleblower alleging that it routinely suppligdetgovernment with products made in China and tieertored
the products’ labels to make it appear that thepgl@d with the federal Trade Agreements Act. Im@mcing
the settlement, the government emphasized thast“eommitted to combatting procurement fraud aytabc risk
within U.S. Department of Defense programs.”

e In 2017, electronic health records (EHR) vené@linicalWorks agreed to pay155 million (5) to resolve
claims that it misrepresented the capabilities tef software to fraudulently obtain certificationquéred for
government payment. While not involving securitgrgtards, EHR fraud cases (6) demonstrate the gmeait’'s
interest in pursuing vendors for misrepresentirfgnsoe capabilities.

* In 2015, NetCracker Technology Corp,(7) which provided telecommunications network suppto the
Department of Defense, agreed to @&ii.4 million to settle claims that it used employees withowusty
clearances to perform contract work that it kneguieed clearances.

SEC Cybersecurity Regulation Can Support a Claim tahe SEC Whistleblower Program

The US Securities and Exchange Commission hasbalsome increasingly focused on cybersecurity, anidtlgblowers
that report cybersecurity incidents or vulneraigititto the SEC could be entitled to a reward utigeiISEC Whistleblower
Program (8). In 2018, the SEC published guidanckam public companies should disclose cyberseciniiglents and

IEEE India Info. Vol. 14 No.4 Oct- Dec 2019 Page 125




risks to investors. In the guidance, the SEC erplhithat companies face a wide range of cyber,rfst stolen access
credentials and phishing, to malware and distridhudenial-of-service attacks. Whatever their formbarattacks can
significantly harm companies by destroying assettgrfering with critical systems, or disclosingnsgive intellectual

property or consumer data.

Given these risks, the SEC advised public compéaniggomptly disclose all material cyber risks ancidents. The SEC
identified several factors companies should comsiden formulating disclosures:

e The severity and frequency of prior incidents

e The probability of occurrence and potential magihétof future incidents

« The adequacy and costs of preventative measures

* The aspects of the company’s business and opesatitat give rise to material cybersecurity risksl dhe
potential costs and consequences of such riskkjdimg industry-specific risks and third-party-slipp and
service-provider risks

e The potential for reputational harm

« Existing or pending laws and regulations relatimgybersecurity and their associated costs

» Litigation, investigation, and remediation costsasated with cybersecurity incidents

In explaining these factors, the SEC cautioned @nigs to avoid generic cybersecurity-related disclosure and
provide specific information that is useful to investors.” The SEC also noted that directors, officers, atiter corporate
insiders can violate the antifraud provisions af #ecurities laws if they trade on material nonjuiniformation about a
company’s cybersecurity risks and incidents.

Other entities regulated by the SEC are subjedbdastry-specific rules. For example, the SEC lsssieéd specialized
regulations and guidance for registered brokeredsainvestment companies, and investment adwssosmust safeguard
confidential investor records and information. hikse, the SEC promulgated specific rules to enhaheetechnology

infrastructure of entities directly supporting Uscurities markets, such as stock and optionsaexes and registered
clearing agencies.

Regulated entities that violate these rules maguisgect to SEC fines. For example:

* In 2018,Yahoo paid a$35 million SEC penalty (9) to settle charges that it mistet$tors by failing to disclose
one of the world’s largest data breaches in whiabkbrs stole personal data relating to hundredsilibns of
user accounts

* In 2016,Morgan Stanley Smith Barneypaid a$1 million SEC penalty (10) to settle charges that it fatied
adequately secure customer information.

The SEC whistleblower programncourages those with knowledge of violations yifersecurity laws and regulations to
share this information with the SEC. If the SECIlexts monetary sanctions of more than $1 milliofigie
whistleblowers can receive an award of betweenet®gmt and 30 percent of the amount collected éygtivernment.
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Get your TNA (Training Needs Analysis) done — Why?

Mr. M. K. Anand
Co-Founder & Strategic Business Advisor
See Change Consulting, Chennai
anand@seechangeworld.com

If your organization follows learning strategies i a random approach, you will never get the desifiROl.

This article deals with a systematic and structuapgdroach to save time, energy and investmentanLiD space to
produce deterministic growth for your business.

A mid-cap or an MSME organization generally looksteir learning curve connected with crisis sc@safRe-active)
rather than a planned (Pro-active) approach dwarious practical reasons.

To cite an example,
- When the overall performance is down,
- When your Client acquisition is poor and salgsifes drop,
- When you see manpower attrition is increasin¢dyning,

You might come to an immediate conclusion thatieeseek support from soft skill trainers to motvpeople, send people
for Outbound training programs, hire a consultaraddress the crisis situation.

They don't carry a magic wan turn around your crisis situation instantly. eBvan Instant coffee like BRU brand
requires months of preparation at the factory leeforeaches out to the outlet to serve the custeme

Do you think that this strategy of instant approtkrain employees ever worked except for some erdary satisfaction
both for HR and management?

Does it really impacts your business positively addressed the need for which this decision istake
Do you believe that randomized training programer &veated the desired outcome?
CFO'’s and teams know it better!

Though it can create a visible surge that happerise minds of people and in the organization, r@&séy, it is related to
Feel-Good-Factor (FGF) for employees. It actualbes not get transpired to expected business RGI g term
strategyHence the trainers in the training industry haveittown challenges to convince the client to attadlir repeated
programs which is a different subject altogether.

Let's look at Why?

Industry leaders in the business world both in dstineand international brands operate with mod#iepries and
principles and just not DATA (you may be surpri¢ed a completely new dimension can be providedeguest as this is
another huge topic to be explored!) alone befoeg tmplement any newly defined process.

There is a valid reason for every decision they takconstruct their businesses. Every decisidgakisn with proven tools
and techniques and best of the brains work rouactkbck to launch it prudently. If they don't adaehe policy and the
wrong corporate governance can even destroy thelbogalty and the whole business will come toiading halt at some
point in time.

Never assume that just because the business igngratwcannot stop performing, it is growing may thee to external
conditions and environment too with due respetihéosuccess principles that the organization falow

However, thePredictability and Deterministic approach can help the entrepreneur and C-Suitlededo be assured of
their decision with data and models to prove thegret later that we should have done it. The bssirslould have or
could have or must have done are the analysisraih@takes in the past after the event has happened

Enterprises and brands like ICICI Bank or HDFC Bankake Domino Pizza or McDonald's for an examptmok at the
way, how they on-board their employees and custsmmed take them through the voyage of organizatqerience until
they exit from the particular transaction or ralaship.
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The robust systems and processes are well definddnallions of employees and customers around tleldvare

experiencing a day in and day out with high stadslaand uniformity in experiencing the highest gyadit work and

business. When the process gets involved, trainéegmes part of the process and not an ad hoc aayiere the role of
PMS plays a vital aspect. (PMS denotes redormance Management System).

PERFORMANCE
REPEAT | —r \ MANAGEMENT

MEASH

r A
EWUﬂW"“FI {iHFEﬂUE!

The higher-level engagement or brainstorming sessidways been to look at the Problem statemeatiegfically instead
of gate crashing to address the operational issuesrficially and create some visibility of haviagcomplished something
which has no rationale behind.

Short circuit leaders do often this and they hop organization to another organization and sewangdnizations have
failed by looking at their articulation and managsrnjargon superficially and place them at highesifions in the
organization with FAT CTC.

Unfortunately, the Promoter (a technopreneur) riganization succumbs to bad experience of wrong &ivd pay huge
price for their decision later. This is also oneté reasons why they are unable to sign up witnex well-oiled
Consulting Companies who put forth their strategiaisdidly to bring the transformation in the busseBut once bitten;
twice shy approach (not many can bounce back wagthective actions) defers the management decisitrbp the time
business takes a whole new shape either way. Fhihard fact reality in the industry.

Here the key aspect to employee and customer experiis based on how well the employees are fasted to handle
the well-defined process established by the orgdioiz.

Here the truth of TNA — Training Need Analysis play a pivotal role which is the core topic of this aicle. However,
to connect dots are paramount important to logicaly conclude the importance of TNA.

Financial Perspective
[How diovowe look
toonir shareholdersT)

Customer Perspective Vision and II;'Iternal ::rspect_ive
s Strategy foress Pinipesiiv
! at st we exced att]

Learning and
Growth Perspective

(Hizee can wea continuwe to improwe?)
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What is the way forward?

After viewing the above image of the PMS cycle,ké®ese questions in mind and read on.
1. What is your business vision and strategy whichneots dots like Learning and Growth Perspectivec€ss

Robustness both internal and external, Customisfaetion/perspective and ROl i.e. Financial Pectpe?

2. Are your employees empowered with the Business éBmo@nd Life Cycle of your Business and Client on
boarding?

3. Do you have standard SOPs for each function andsRwid Responsibilities for employees?

4. Do you have a scientific way to measure why cerfaiscesses or departments and people fail to aehieair
targets?

5. What is your typical approach to fixing the issue?

- = required to meet the business objectives?
What skills does the organisation

need to have in the future?

Training Needs
Analysis

What courses are avallable to

close training gaps?

If your business objective is not clearly articathto employees, each one will work as they peecaid feel right rather
than how should they perceive it and align withdbgective of the organization and promotdisA here is, Training on
Induction.

Jobs and position-wise metrics are the vital paranters to identify the TNA prudently.

If your teams are unaware of the business life ecyol be followed,TNA here is Training on Functional Training
Program

If your team members work out of scope and randeponting and lot of confusion in the system whidfeets your
productivity and customer dissatisfactidiA here is, Training on Process like dept. SOPs anindividual R&R.

If your team does not adhere to the Customer Petigpdife cycle and process to be followddA here is Training on
Market expectations from our Employees who are onhe field both sales and service.

Training Need Analysis (TNA) comprises just not &gbural or soft skills, technical skills or funatial skills but it is 360
Degree approach to cover the depth of the neediatjgvith the vision of the organization. The titeetime validations,
course corrections to the yearly and quarterlygreréince of the teams involved. This requires am®d and matured set
of professionals to help HR and carve out the Liegrrand Development. Establishing L&D is the haltkhaf this
exercise.

Special Note:Competency mapping is one of the major criteri@egonell structured. This is connected to the eptint
of getting Mr.Right at the recruitment level.

| am confident that entrepreneurs and c-suite lsad#R heads and start-up ventures can seriougkyifdo the “Strategic
Intent” of this article and explore for a Pro-aetiVNA model with best practices to grow your entitgre predictable and
deterministic in nature.

Best Wishes for all your endeavours in the comiegry. Stay connected.

Images Source: Google Search
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Holistic Digital Empowerment
for Unleashing Human Excellence

Mr. Lakshman Pillai
Chief Architect, Smipio
lakshman.pillai@Ilpcube.com

In the mid 90s, Ray Lane, COO of Oracle, said “Tie&t 5 years we will see more changes than theblastears.” The
digital transformation we went through during thstl15 years is mind blowing. Great inventors haanasformed smart
toys into intelligent robots that speak, listen]kyéook and perform like human beings. Financredtitutions have evolved
from small money lending outlets to smart bankintegprises. Digital transformation in retail hayenged the way we
decide and buy. Driverless cars, driverless tractbat performs ploughing, cultivation and harvegtivere beyond our
imagination. But, not anymore. Through holisticorations we can empathetically understand the ptgsens and create
the future wonders.

The greatest achievement in the 21st century figheé ability to divert human minds from digitakttaction. Diverting

human minds with a sense of purpose, imbibing hutymaand digitally empowering human minds will dedithe success
in the future. Let me elucidate on the possibsitspecific to unleashing human excellence by ergatvolution at work,

education institutions and in individual thoughtsl actions.

The New Age Challenges

Unfortunately, poverty still exists in the 2tentury. Pollution, unhealthy food, infertile sallecaying of environment,
digital dopamine, and unhappy workforce lead to enpsychological and physiological sickness. Edocagot stuck in
the 19" century factory moulding model. Workplace compiiesi lead to more suffering and employee disengagem

High level of disengagement at workplace and ctassr ruins competence building effort and work perfance.

Presently, the regimented and disempowered leaimigwork environment bring stress. Outdated antbfg-model of
education lead to high unemployability and undedempent. Underemployment is more painful than unieypent.

Blind learning without sense of purpose and lackhofistic self-directed learning undermines theetmpotential of
individuals. Disintegrated and complex workplacagices result in rigidity, stagnation and unhappgperience for both
employees and customers.

The biggest challenge in this era of digital infatian age is not lack of information but too mugtformation.
Information overload distracts knowledge workerd @nains their energy as they spend more time Bi@y¢hrough the
mountain of information. John Naisbitt said, “We arowning in information but starved for knowledge

An extraordinary ecosystem is vital for enablingledge workers to peacefully sleep, joyfully gptftom bed without
an alarm, enthusiastically learn, and passionadelytheir duty every day. Knowledge workers neechadurally and
subconsciously perform their role like honeybeessipollinating, birds dispersing seeds, and wik@ring through the
rivers.

Skill, soil and soul are the three interlockedgyil of social and national development. Skill depaient is not just about
developing technological competence but about naguhumanity. Humanizing workplace and educatiam cinleash
human excellence to help deliver the best perfoomamaturally without pain. Digital technology plagsvital role in
unleashing human excellence by making learningvemding wise and scalable. This article elucidaiasvhy, how and
what it takes to drive holistic digital empowermédot creating an outstanding ecosystem for thoudfigtiearning and
working together.

Convergence of Brilliance

Charles R. Swindoll said, “The secret of livingife lof excellence is merely a matter of thinkingulyhts of excellence.
Really, it's a matter of programming our minds witte kind of information that will set us free.” Becratizing

knowledge and education can transform society e and work at their optimum level. Digital transhation can

democratize knowledge, democratize education antbdetize innovation. This technological transfotiora of bringing

right knowledge to right people at the right timencredefine talent management, idea managememwiak and

customer interaction.

Future of education, future of work and future afent is all about holistic thinking, agility, sinlgrity, autonomy and
working in harmony with collective brilliance indtentire ecosystem. Unlocking the unique potenfiaidividuals as well
as the collective minds is going to be the basicessity to succeed and lead in the future of rabtitin and rapid
advancements.
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Atomistic thinking prevents us from solving intesrmected problems meaningfully and completely. Wedna holistic
approach to digitally transform and converge thiliqomce of industries, institutions, and individsgo unlock the true
potential of human beings. Great human potentiakrgimed by holistic education, high performance kptace, digital
empowerment, and enriched environment is the faimwaf sensible progress. Knowledge empowermemteped by
digital technologies can change the way we thiekyn and perform to deliver excellence. It will rwhuman minds
towards becoming mindful and making their existemeaningful and sensible.

Nation with high level of human development indemovation capability, quality education and entegqeurial thinking
can remain or become a developed nation. Achiesirody greatness is possible only through holistigalitransformation.
Therefore, it is necessary to embark on the joutakiyng industries, institutions and individualstih@ next orbit.

About Digital Transformation
Data Democratization

Making knowledge seekers to learn effectively armbilg and making
knowledge workers to perform wisely are all abootpewering them with
right insight. Technological empowerment can enalnisightful decision
making, aspiration, and working to perform at tiptirnal level. Therefore, the
knowledge must easily flow through the organizatiorensure that everyone
gets right knowledge to perform their daily functieell.

Digitizing information, learning content and dat& aital to make this instant
access to relevant knowledge a reality. Digitaitrats necessary to ensure that
knowledge workers and seekers are empowered witht tiechnology to
productively navigate through the knowledge.

Imagine the power of poorest of the poor persaénremotest of the remote village having accesbdareat lectures of
MIT, Stanford, IIT professors and industry expeBlemocratization of education will transform botsols and colleges.
Regimented education, rigid blackboard driven ctam®s, and shallow assessment of theoretical krigeleare the
designs of the factory era of the 19th century.hia is going to block individuals from accessirtte tworld of
knowledge. No one can narrow the learning of anyone

Insightful Integration

Digitization and digitalization are not enough. Bithing needs to converge.
Therefore, it is important to identify all the cooments of the system and to
understand the interworking of these componentsh tiis understanding, we
need to design the holistic system to integrate@ihponents, connect related

knowledge and facilitate not just smooth flow ofokrledge but also drive
E holistic learning.

Digital transformation is all about unification asinplification for operational
efficiency and excellence. Think of the disruptiorade by Uber and OLA
through digital empowerment. They beautifully cocteel drivers, vehicles,
maps, and passengers. Passengers have all thatdlatar fingertips to decide wisely. They also Wnahere the taxi is,
how long it will take to pick them up, and whictute the driver is going to take.

It brings highest level of comfort and safety tegengers. There is a high level of transparentlyarpricing. Imagine the
power of individuals with right insight and world experts at fingertips to help them look at vasi@areer options and
confidently decide. Imagine a simplified technolatisecting individuals with personalized learningprand wise planner.

Gainful Globalization

Digital transformation is the launch pad for takifgisiness enterprises,
knowledge and talents to the entire globe. Indiglduneed not limit them and
their businesses to a small geographical territory.

Virtual collaboration, digital library, online shepinternet banking, Direct To
Home (DTH) entertainment, virtual universities asa on are redefining our
living. This mind-blowing new design is bringing egit disruption in all
sectors.
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Imagine what wonders digitally powered holistic eglion can do to the learners and career aspiriiotls, the entire

world is the classroom. Digital empowerment canphielarners drive their learning beyond imaginati®eople can

globalize their expertise and businesses with €Hse.barriers can be easy broken. One can trandbeniimitations to

jump into the world of opportunities to perform. émledge of the experts can be traded across the glxperts need not
limit their teaching to a tiny classroom.

Inspirational Innovation

Frog in a well cannot see much. Eagle born anddiroup in a place full of

chickens will live and die as chickens do. Narrtwnking and boxed thoughts
undermine individuals’ cognitive ability. While digl transformation enhances
the reach for all, it also makes competition ex&niough. Competitors are
not limited to a particular geography. Anyone framywhere in the world can
create wonders and reach out through digital empoenet.

Someone from Mongolia can create a virtual libratyey can build Apps and
market them to the whole world. Language does raiten Digitally innovate
or perish. Technology and execution power will miékeasier to setup online
shops even in places like Somalia or Nigeria.

Be humble, be simple and be nimble. Agility is ttvely way an organization, institution and individkiaan exist
meaningfully. Longevity of any organizations wik Ishortened if they do not take reinvention sefjous

Transformational Technology

Incremental technology and mediocre solutions caaroite anyone anymore.
What matters is transformational disruption. Givargoption to download the
PDF version of the school and college books isdigital transformation. It is
about fixing a motor in a horse carriage and cglltra car. Can we compare it
with autonomous cars and intelligent BMWs?

Radical change is vital to make prospects acrasglttbe to use your products
and services. Imagine how the aggregation busiadisefood delivery, show
booking, travel booking, hotel booking, and shopsehshaken the traditional
businesses. Copy and paste will not work. Anyoné tiie intention of getting
into this sector now, need radical ideas and toansdtional technologies.

Authentic Abundance

|-|-|-|—| One of the greatest advantages of digital transition should be creating
. abundance of quality in everything. Virtual univgrsshould be able to scale
up to millions of students. Virtual collaboratiomrc connect thousands of

experts across the globe to ignite great thoughts.

mé

= Digital empowerment can break the bureaucratic lesrd monopolistic

business, and other limitations blocking someonenfgetting what they want
and genuinely deserve.

Lean Leadership

Agility and lean thinking have become an uncompsabie quality of

progressive organizations. Creating learning omgitn is necessary for
driving continuous improvement, operational effiaig and organizational
excellence. Virtual office is going to be the figurThink of those large
enterprises operating from few big campuses makweyyone spend 7% of
their time just for traveling. This unnecessariyg travel has many negative
impacts. It is environmentally destructive; worlderget tired and ultimately

I result in low quality and productivity.

Back-to-back meeting culture need to change. ldsteghnology is necessary
to connect the concerned people to interact, skaosvledge, ask for help and collectively work todsrdelivering
excellence at work. Technology can do most of whahagers do every day. Managers can be turnedeatters and
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change agents. The concept of self-governancepifeprautonomy, self-transformation, self-directedrfprmance
management will eliminate the need for unnecessadyunproductive supervision from the top.

Conclusion

Digital transformation is not just about technolodfyis more about cultural change, resetting ofrétive rigidity and
letting go of the individual domination. Digital @mwerment is all about harnessing the collectivevgro Without this
shift in the thinking, implementing mediocre oridiegrated software will make organizations craastdl into massive
disaster. So much of content available on publimaia on both personal and organizational changeagement.

Digital distractions can ruin individual's produdgty and knowledge when digital transformation & driven by sense of
purpose and shared vision. Take the empowermekinafledge workers and knowledge seekers seriobstyide them

the right gadget and tools to help them become wieat want to become and to help them perform howegxpect them
to perform.

Castles are not built overnight and they are louikt brick at a time. Thousand-mile journey staiith the first small step.
Create the right roadmap and move one step ate@ Wigital empowerment enables workplace, educasogcial and
personal excellence. Faculties deserve happy ti@in of learning, students deserve joyful andsi®e learning,
workforce deserve happy working, and customersrdesgreat experience. Digital and knowledge empoveert driven
by system thinking make transformational learning working a possibility.
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