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Why Democratize Technology?
The World of Open Source
Role of Open Standards
Putting it all together



EVOLUTION OF HUMAN SOCIETY
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WHAT DO WE WANT TO ACHIEVE ?
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“Democratising Technology is about broadening the set of
people able to participate in Technologies that impact our
lives.

* lowering the barrier to Innovation

 freedom to tinker,

 knowhow is essential to crafting good policy

* Systems Approach — using real implementations to

explain design decisions”™

Larry Peterson,
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TYPES OF CORPORATIONS:

« Private Corporations
* Business Corporations
+ Foreign / Domestic
* Close/ Publically Traded

arsresonroanocod % [ merseor 00
OPEN-SOURCE
SOFTWARE

* Public Corporations

* Public Benefit Corporations 0, N
« Public Authorities 78 A) OF COMPANIES | =il
* Municipalities RUN ON OPEN SOURCE = @& ol
* Not- for - Profit Corporations - = et SCOOF .




THE OPEN SOURCE STORY
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https://www.youtube.com/watch?v=SpeDK1TPbew

Believe It or Not!

“F Prime has enabled a lot of goals we've had at JPL to design a truly

reusable multi-mission flight architecture with the added bonus of the open-

source collaboration and visibility afforded by the Mars Helicopter project,”
0 REj G@ lﬂ Canham said. “It's kind of an open-source victory, because we're flying an
|MVA ,\j open-source operating system and an open-source flight software

framework, and flying commercial parts that you can buy off the shelf, if you

- m wanted to do this yourself someday.” (The helicopter carries a combination of
\ THANKSHTONTHOUSANDSIOEIDEV.SFANDIGITHUB
CONGRATSINASAYSRPIM custom-made and off-the-shelf components-many from the world of cell

’J l l phone technology -including its two cameras.)

https:/fwww.nasa.gov/zolar-system/meet-the-open-source-software-powering-nasas-ingenuity-mars-helicopter)

Did Chandrayaan & IVMlangalyaan benefit from this


https://www.youtube.com/watch?v=ia6S1jZmwWc

Open source by the numbers

Open source software usage among enterprises has exploded in the last decade, according to industry research.
In the last three years, that usage has given way to cpen source contributions by enterprise developers,
often under the auspices of corporate open source programs.

Open source

means the software is distributed for free
with accessible source code that can be
modified and improved by anyone

Number of open source Open source Benehts of open
projects on the rise everywhere source contribution
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of codebases audited by security 529 of 2,700 participants in a

firm Synopsys in 2019 contained Linux Foundation survey have
open source components open source programs or

plan to create one

41% say open source
programs are responsible for
ensuring high code quality and
Number []f-!][JL'H sSource pqu_-cts Dnrmntag:* of apen source 1rmlmn1 releases to open source
tallied in 2019 by IntroBooks within audited codebases communities
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INSIGHTS FROM THE WORLD OF OPEN SOURCE

Data Center Networking Transformation
% of ports 2012-2019

e o R Linux Statistics

— SEESE___ ) Linux powers 85% of smartphones.

PR e ______ » 47% professional developers use Linux-based OSs

e ——— » 96.3% of the top one million web servers are running Linux.

e R =____ » Linux powers 39.2% of websites whose OS is known.

— gﬁ%&% » The world’s top 500 fastest supercomputers all run on Linux.

T source > Linux is third most popular desktop OS- 2.09% market share
gl A » Linux market size worldwide - $15.64 billion by 2027.

White-Box ™ VendorC EVendorH ®Vendor] #VendorA uOther > TOda'Y, there are over 600 aCtive LinuX distros_

Data Center Networking: transformed in the

last decade from 2 PrOpHE e Microsoft acquired GitHub, for $7.5 billion.

into an open software business, creating ! o o ,
massive new opportunities in the cloud CEO Satya Nadella said, “we strengthen our comrmtrpent to
developer freedom, openness and innovation.

WIKIPEDIA : Wikipedia has accumulated a total of 5.72 billion visits, 41.4 million registered users in the
English Wikipedia, 46,000 editors have been active in the last 12 months - 66% editing articles;

ND0/ vAacoarrh Aarbiclac anA 29Q0/ wvarrita novar ardiclac



India Urban Data Exchange: An open data exchange platform

Smart City Mission and Indian Institute of

. Science came together to conceptualize & build

Standardized APIs 2o
~ lUDX

Applications

,,.f.z{-‘":if"'Open Source, Cloud deployable, product level
software components
Collaborative Govt, Industry, Academia, citizens

and communities

» Applicability to Other sectors
» Agriculture — ADeX
» Geo-spatial — UGiX

Sensors, Devices, Cameras,.. Repositories, Databases,... - Data Privacy _ P3DX

Public Private Property, Legal, Utilities,.. =~

« eGovernance — IPeG

e Smart Africa Trust Alliance

IUDX Deployed as cloud service in over 38 cities




A DATA SPACE BUILT AROUND IUDX

Urban Governance
Data Space

An App ecosystem

Data Exchan

Platform Data Policy and Economics

Training, Best Practices,
Use case templates
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Public Data Privately Owned Data

© All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution.



NATIONAL GEOSPATIAL POLICY 2022

'“'vverage it to move towards digital economy and
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* Develop a Geospatial Knowledge Infrastructure (GKi)jtmd?Erpmned by Integrated Data & Information Framework.

The focus of the policy is to make geospatial technology and data, agents of transformation for

achieving the Sustainable Development Goals (SDGs), bringing efficiency in all sectors of
economy and instilling accountability and transparency at all levels of governance.

Actionable Insights from well layered geospatial data is crucial in tackling the
‘wWhere’ and ‘how’ of sustainable development goals




SOME GEOSPATIAL USE CASES

Environment Urban Agriculture Disaster
Management
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Catalogue Server | - Resource = Analytics

O s nay | Server 1| Engine
) IcY, Fay .~ Translates data to Analytics Ready Data,
common format Foundation models,

. S 1 —
Public Data - Private Data
DATA SOI, NSRC, Forest Dept, State govts etc. | Companies that generate data, e.g., Image data from
g | drones and satellites, hydrology data etc.

DATA @

EXAMPLES

Spatiotemporal Topography LIDAR Administrative maps Satellite



WHY DO WE NEED STANDARDS ?

“Standards should
facilitate interoperability,

Inter -

operability

Inclusion
across
Ecosystem

support fair trade and fair Integration

of Services

competition, increase user,

consumer and Effective

: DRIVING the
Government confidence Standards DIRECTION of
facilitate TECHNOLOGY

and stimulate innovation”
Market
Growth

Innovation
that matters

- Karen Bartleson

— IEEE President, former President
IEEE-SA in her book" Ten
Commandments for Effective
Standards”

Accelerated
deployment




Case Study : Internet

BEFORE INTERNET PROTOCOLS, ONLINE NETWORKS WERE
ISLANDS

. Proprietary
Proprietary Email Client
Email Client
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Case Study : Internet

WITH INTERNET PROTOCOLS, ONLINE NETWORKS

TCP/IP
AS/BGP/OSPF
DNS
SMTP
MIME

= WorkdNet®
Hﬂ' S

Inter net”
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Proprietary
Email Client

Proprietary
Email Client


http://images.google.com/imgres?imgurl=http://www.soliloquybooks.com/images/logo/worldnet.jpg&imgrefurl=http://www.soliloquybooks.com/company.php&usg=__U8nTRCjXRWbsjIGaG_sra_kWa2E=&h=51&w=122&sz=6&hl=en&start=34&tbnid=BQL9HB31jBZo_M:&tbnh=37&tbnw=89&prev=/images?q=ATT+worldnet+logo&gbv=2&ndsp=18&hl=en&sa=N&start=18

Case Study : Internet

THE PROPRIETARY SERVICES MADE WAY FOR RAPID AND
OPEN INNOVATION

Open and Standard ~ Int
Interfaces, beyond email SRS~

=
|

N ¢

TCP/IP
AS/BGP/OSPF

DNS
|
.
Open and Standard Open and

SMTP
Interfaces, beyond email! Standard

Open and Standard
Interfaces, beyond email!

MIME

“Internet”




The need to participate in Standards Development -
INDIA specific challenges & building Global Competitiveness

NORTH 24.71 0.579 38.1 1378 -USA
AMERICA

EUROPE  10.

Global
0.743 19.07 651 -EU Sl

Impact

Research
Capability

. (34.89 1.323 57.0

CHINA 9.59 492

H— 87 1.324 2.64 81

Unique Challenges:

1. Rural Broadband for all — Fiber to Panchayat

2. Diversity ++ - language, culture, last mile, geographical ® St
3. Greenfield deployment — ability to Leapfrog Technology Solutions GIObaHY Compet1t1ve 1n.

Leapfrog in SOCIO-ECONOMIC DEVELOPMENT deployment of new Technology
enabled by TECHNOLOGY & development of new Technology

Global
Competitiveness




CASE STUDY: 5G1 Journey: From Requirements to Standard

Courtesy : “A Case for Large Cells for
Affordable Rural Cellular
Coverage”, Saidhiraj Amuru, Radha
Krishna Ganti et al.

Backhaul towards Core

India Requirement
LMLC

(

(U

/’

|

700 MHz
Config A ISD 1.732km
120/500 km/h
4 GHz
Config B ISD 1.1732km
120/500 km/h
Config C Q0
(LMLC) ISD 6 km
* 3/30 km/h
TSDSI’s LMLC Regq.
incorporated @ ITU in Q3

2017

Indian Enhancements

3GPP 5G + To address Indian needs
Standard

Technical studies and
finalization done in
TSDSI

TSDSI creates 5Gi
Standard

TSDSI 5Gi

merged into

3GPP
Release 11



https://tsdsi.in/tsdsi-5gi-standard-merged-with-3gpp-5gnew/
https://tsdsi.in/tsdsi-5gi-standard-merged-with-3gpp-5gnew/
https://tsdsi.in/tsdsi-5gi-standard-merged-with-3gpp-5gnew/

CASE STUDY : BROADCAST- BROADBAND CONVERGENCE
D2M INDIA VISION & MISSION STATEMENT

India Mobile Data Consumgﬁon

India

China

UAY.N

~ Mission and Vision

D2M as a Digital Public Good Service
can enable direct broadcasting of
video/data to mobile devices and other
smart devices at a low cost thus
widening accessibility

« 70% of traffic is Video fraffic. Video

consumed more in the rural parts than in the

urban parts of the country

« Consumption is primarily restricted

price, which have been steadily increasing since

late 2019

Nokia: India Mobile Broadband Index 2023

traffic is

by mobile data

¢c®@Q0goe



https://www.nokia.com/sites/default/files/2023-02/mbit-10th-edition-for-2023_1.pdf

g Low Power, Low Towe
Cellularized” SFN Shared Infrastructure, Efficient Spectrum Usage , Cellularised “SFN”’

Based Topology
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(] Machine to Mg dies L7 Shipping
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WY ,. 0 - ( Mission Critical loT Slice - .
\ o @ Enabled Devices Reliable Low womotive
| e’ Latenc Broadcast Slice Medical
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24

UHF is best suited for Video
TV programs are becoming interactive
irect Broadcast viewership is rapidly declinin



Democratisation across STANDARDS DEVELOPMENT LIFECYCLE

Pre-Standardisation - N
Standards Driven Research PI'OJeCtS
Use Case Labs ity
Patents, PoCs & Pilots
Roadmaps & Market Surveys
060G Alliances & Workshops

PRE-STANDARDISATION

GENERAL BODY

oz
Standardisation — e | - o Ry
Contributions!! Contributions!! Contributions [ T .
Testbeds, :
InterOps & Plugfests .

Post-Standardisation —
Evangelisation
Trials
Compliance & Certification

POST-STANDARDISATION

OPEN SOURCE




BEYOND 5G TOWARDS 6G

Integrated Sensing Integrated Al

\\._\‘» - -/' .
' \ and and

mMTC A URLLC | Communication Communication

\ eMBB
MT-2020
mMTC  URLLC

ol

Ubiquitous
Connectivity

The complexity and explosion in Use cases
may best be handled by a “ Democratised
Technology Ecosystem”




SOME DEMOCRATISATION INITIATIVES

6G

Alliance

Home

100 5|3 Labs

@) Dept. of Telecom

6G »}'\‘ 9 empowering

VISION

Bharat /|

BSOS institutions with “ Design, develop and ;- 0 t_6’G nelwor téfizologles-
d,

'-‘\
-

LB s
) N [am ali use case labs that provide ubi nt. d‘secures onnectivity
Last Date to Apply: 24t April 2023 ﬂgh qua_hiy e

INDIA OPEN-SOURCE
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PARTICIPATION IN D.

CNT OF TECHNOLOGY

LVELOPM.

Key to Soclio-economic development

National

DIKSHA

Digital Sky ) -

Aadhaar, JAM,
India Stack

India is laying digital infrastructure across domains with
individuals and small businesses at the center

\ ‘ Bharat Bill
Health Stack \ ' ' Payment System
Electronic Toll
‘ Collection - FasTag

Goods & Services
Tax Network

... and thus, accelerating formalization

Friction Reduction

Reduces cost of doing
business, and expands markets

=

Increased Trust “ %

=

Digital & portable
attestations, verifiable claims

Compliance

Make it easier to comply
through automation

One INDIA STACK, many innovative & inclusive sol

Faster
Payments

Jan

o, \ skilling &
Health Insurance  { ‘“8"* EH/M) Ed:n:I:tg}on

H

Jan Dhan o @ Digital
Financial inclusion A @ Lending

%

Direct Benefit
Transfer

India Stack Infrastructure

India is laying digital infrastructure across domains

|| Access to healthcare
Access to
products & services

. 83 Billion Transactions in 2022-23

(~ 2 Trillion USD) .
2.2 billion COVID Vaccines



R&D TALENT GROWTH IN MNCs IN INDIA

No. of MNCs with R&D centres in India

ga 3 £33 3 & 955 J 9 £ £3 £
. - . ¢ ¢
0 W1 W12 N3 M4 NS NIE* NTE NIE %X Nk
TOP 5 VERTICALS TOP 5 LOCATIONS
1 | Software/Internet 121,650 | 1 | Bengaluru 155,000
2 | Electrical & Electronics | 33,057 |2 | Pune 40300 3
3TTe|ecom&Networkmg[ 31,043 NCR 31,000 &
4 | Automotive 30,757 | 4 I Hyderabad | 30,700
5 | Semiconductors | 723333 | 5 | Chennai 27,900 2
g 0 Develope g

oAU

Y C
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he country has moved up to 3rd position and has the fastest growing 10 000
base of start-ups worldwide

srdnr upPs

United States United Kingdom India Israel China
Technology —
Dri P - Alb ;
ety 1S | ® A+ = O
R 47,000 4,500- 4,200- 3,900- 3,300- Strong Growth
48,000 5,000 4,400 4,100 3,500 Indicators - India
Technology Startups by Year of
Inception (year on year)
15'%
0%
~700 N
B ~110
2013 2015 2020P
TECH STARTUP SAGA 2022 2l zinnov
» Total tally of startupsin | » The potential pipeline of
India rises to 25,000-27,000 | unicorns expanded to over 170
» India retains the » Startup funding, at $18.2
third spot in the list \» | , billion, dropped 24%

of world's largest

~ “ » Nearly 1,400 startups
startup ecosystems = raised funds, 18%
» Added the 2 ~ higher thanin 21

second-highest
number of unicorns in
the world

» Corporate
participation rises 30%

Source: Nasscom-Zinnov Report
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Collaborating and contributing
In an open, fearless forum
IS a lot of fun and learning.

IEEE Is one of the oldest OPEN Forums,
Let us join hands and
take your engagement with IEEE to the NEXT level thru Open
Source, Open Standards & Collaborative Research

Acknowledgements THANK YOU

1. IUDX Community
2. 11Sc (I0S-MCN) Community
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