P 3

A\ lechnology Transitions

ooe o
.....

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

-——-*“ o\ ':T%"'w
\!!?»'” March 24th. 2022

10:30 AM CST (USA) / 9 PM IST (INDIA)

Confidential. All rights reserved. 1



Dr Tilak Agerwala Sabyasachee Panda Murthy Divakaruni Dr Darukhanavala

IBM Vice President (Retired), CTO, Performatica and Co-Founder, Founder & CEO, Performatica Industry Advisor, Energy & Power,
Adjunct Associate Professor, Pace Greenojo Consulting Technology Innovation, Ex-CTO, BP
University-New York

Section [ Speaker/s

Introduction Insights on Future Technologies Dr Tilak Agerwala

Keynote Key Future Technology Transitions Sabyasachee Panda

Closing Remarks Benefits to Business & Society Murthy Divakaruni

Panel Discussion

(Moderator) Discussion and Q&As Speakers and Dr Darukhanavala

Key Takeaways Future Outcomes Murthy Divakaruni

Confidential. All rights r




unicate, relate, and interact will
collaborative, augmented

» The way we work, play, learn
be transformed: Virtual, dis
and assisted.

» Computing is the core en
“statistical learning” or ma&h
concerns.

from “calculating” to
: Raises many ethical

» Life-cycle of ideation, design,
must become more humanist
essential for effective transi
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Future of Business Transformation

Impact Areas

Leadership /Technology Transitions

Development

Industry 4.0 - 4
Industry 5.0

BT Common Services

Performance Web 2.0 - Web 3.0

Classical - Quantum

Process Al/ML Augmented Decentralized Internet of Ethical Cyber-
Robots - Cobots Automation | Modelling | Operations Assets Things Design Security

Digital Execution

Internet - Metaverse
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Industry 5.0 - Key Technology Shifts

& Cystomization

» Faster, better decision making |

# Fister competitive pricing
= Real-time forecasting

o Asset Productivity

s Cost Reduction

s Supply-chain & Logistics

s Reflect intelligence in network

=

=

# Decentralized management
* Operational transparency

s Create digiial Identities

« Compartmentalized approach

-

* Lower latency

¢ Increased cvbersecurity
s Expanded interoperability
# Reduced storage costs

Big Data
Analvtics

Internet of
Every
Things

Blockchain

Reduced Cost
Predicting future emors
Deesign cusiomization

Predictive maintenance

Edge
Computing

Artificial
Intelli gence

Key Enabling
Technologies o
Industry 5.0

-4
£2

# Intelligent automation
» Greater efficiency
# Quality control

+ Knowledge discovery

* Smart resource management
s Low latency

& Ulira high reliability

”Key Technology will target the consumer’s point of view”

# Quick decision making

s Increased productivity
.____* s Robustness

o Enhanced dextenty

» More consistent, accurate
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Examples

https://forge-digital-twin.autodesk.io/

https://demo.digitaltwinexchange.ibm.com/
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Web 3.0 Transition -

0

Decentralized, Private

and Secure

Information & Interactive

Web 2.0

Information Centric

Basic HTML, E-maits

Web 1.0
-+ t
1990 2000 2020

TIMELINE

”The future user will be fully in control and therefore accou

PRIVACY

Do you
control the
data?

ACCESS

Do you hold
the keys to the
account?

CHOICE

Can you
easily switch
providers?

WEB

NO

Data is controlled by
provider on their own
servers — user agrees to
terms and conditions to
use service.

NO

The service holds the keys
to the account, assists the
user with password
recovery, and can cut
user from service.

NO

Mega-platforms are
designed as walled gardens
that lock users into their
service. Leaving is possible,
but it means abandoning
the investment made in, for
example, building your
social network on Facebook.

WEB

YES

Data is controlled by user
who sets terms and
conditions for the use of
their data (laying the
groundwork to be
compensated for it)

YES

User accountable for
securing and protecting
the keys to the account,
and fully controls access.

YES

Based on protocols so users
can take their assets and
investments with them,
such as a social network
following or digital goods.
This is similar to how email
works today—because it's
based on a standard
protocol, it is possible to
switch providers without
losing contacts.



Web 3.0 Impact - Apps & Finance PEREQRMATICA”
*
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Web 2.0 apps vs Web3 dapps
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”The transition to Web 3.0 is already happening in some sectors”



Web 3.0 - Ecosystem

Discovery

Infrastructure

Experience

4 showtime OZero @Bltclout OSUperlocal . Yup
@ Orbis @ solcial .

The Web3 Landscape

Social networks

3 Islands Qh Sapiency 0 RSS3 @Akasha @ Momento

Music

°Cotc|log QRoycl «  Sound @ Vezt
‘ RDCRDSHP OneOf G Aoklverse

Publlshmg

Q Mirror . Sigle
. Cortex

Curated marketplaces

. Known Origin @ SuperRare @ Foundation

' Nifty Gateway @ MakersPlace
7

J

Steemit e wall e ShowMe

Film & TV ﬁ

@ Ritestream
’ Vabble

Communlcatlon

@ Pravica o Status ’ Secretum
@ ComingChat ‘ Session

c MessageParty @ Alter . Hollywoodao

T Talent

~—— Productivity

M’ Melodity e Audius e Emanate

Q Soundmint @3 Nina . Yellowheart

Fashion

A
e The Fabricant 0 DIGITALAX ° Artisant g RTFKT 0 UNXD.

g% Blocksurvey @Col.com

@ Station ‘ Braintrust
Q Pallet o Underdog

‘The Dematerialized | &5 | Stylexchange [ees) DRESSX @Neuno

o en marketplaces ———————————
Video platforms 2 P
(@ - e — OpenSea R Rarible °Solsea

LooksRure QMintable acorgo

A

Native marketplaces

@ NBA Top Shot e Larvalabs

/— Ecosystems

9 Ethereum e Stacks @ Secret @ Flow ® Hive
0 DeSo @ Near .Solanu @ Theta 0 Avalanche
@ Polygon @ Helium ‘ Cosmos 0 Lukso @ Polkodot/

aProject Galaxy k. Zora @ Moralis Celestiu
@cwdstcck 0 Ceramic @ Gitcoin

Building tools Payments

Verida 9 Golem o Biconomy

‘ Streamr

Kask

Domains

0 Unstoppable @ ENS Suberra

@ Handshake @ RNS Allce e Cask
Butterfly C] Utrust 1 s DePay

Community management —
» Agora @° Beyond

eSncpshot ﬁ Juicebox
Q Unlock . uniPass ) Glow

Identity

o SprucelD @:Dx @ Civic
g Ryder % Jolocom

‘ profile =) BrightiD

Storage

@ Arweave ‘ Swarm
e Filecoin @ Storj
) sia BitTorrent

N

” Aleo ‘ Ruby
\. Panther O Anoma

Wallets

Q Metamask |
° Rainbow @ Trust wallet
@ Coinbase wallet

Token gating
- MintGate QCharmVerse

c Rally @ FWB Gatekeeper @ POAP
@ Collab.Land ° Bonfire o Coinvise

Privacy protocols

Argent

@ NyCypher @ NYM

Browsers

° Brave
O Opera

Social graphs A
>{ CyberConnect

&2 Lens Protocol

@ Beaker

0 Mem Protocol/

Move-to-earn

Play-to-earn

/— Virtual worlds

6“ Decentraland w Nifty Island 0 OVR . Bloktopia J Netvrk
9 The Sandbox 6 Cryptovoxels 9 Bullieverse . Wilder World

Custom spuces

®Spo(ial cAnum @Portols

Mona  Monaverse @ RareRooms

@ Axie Infinity @ Enjin a AlienWorlds

i\_;'/!, Defi Kingdoms

\

Genopets

yoJoosal

@ Cometh , Gaia Everworld @ Aurory @ Gods Unchained

e Cyber (2% Space

\ Somnium Space Q’\ Everdome ° NFT Worlds Q Dvision Network

J e Cryptotanks @ Wonderhero e Dalarnia @ Mobox

) Commerce

@Clytie @Metamall (&
@Highstreet @Walmeta (J ALTAVA
N

ClubRare

Physical spaces

' Digital Art Fair

Crypto Portal

@ lluvium @ Gala Games @ BattleVerse m lluvium

Reody Player Me

Genies

Avatars —
KX Xone
IIIustspoce

\ Osiris Q Splinterlands ‘ Space Misfits ® REVV Rocingj

oUODJO

The overview is not all-inclusive
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STRATEGY . OPERATIONS : TECHNOLOGY : ALLIANCES

Web3.0 maturity
as evident by this
growing landscape

”There are lots of players — consumer will decide who will stay ”’



Quantum Computing - Quantum Analytics

Quantum

Computing

Calculates with qubits,
which can represent
0 and 1 at the same time

Power increases
exponentially in proportion
to the number of qubits

Quantum computers
have high error rates and

need to be kept ultracold

Well suited for tasks like
optimization problems, data
analysis, and simulations

Classical
Computing

Calculates with —0 (N_

transistors, which can 1
represent either0or1 ——@—Q—

Power increases in
a 1:1 relationship with
the number of transistors

Classical computers have 1
o o
low error rates and

can operate at room temp E

Most everyday processing .
is best handled I I .

by classical computers

&= CBINSIGHTS

»

L) —o

1 t !
&
»- &
"

f
-

Quantum
computing

Quantum
communication

Quantum
sensing

”Quantum Computing is finally coming of age”



Quantum Computing - Ecosystem PERFORMATICA
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”Quantum Computing will touch our everyday lives”
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ﬂealtl_\ care and
life sciences

Researchers could improve the
speed and accuracy of disease
diagnosis and treatment,
discover new drugs, and
develop customized medicines
and interventions.

* Drug and pharmaceutical
discovery

* Precision medicine

» Disease identification and
detection

* Protein folding

/

Mater_ials science
and discovery

Engineers may be able to
discover new materials and
enhance existing materials
to be more durable, efficient,
and effective.

= Solar cells

* Clean carbon capture

*« High-entropy alloys

* Lossless energy transmissions
* High-speed rail

Quantum Computing - Use Cases

:

Chemical process simulation
and optimization

Scientists could develop and
test new industrial processes
that could conserve natural
resources, reduce emissions,
lower cost, and speed
production.

« Ammonia/fertilizer production
* Clean hydrogen production
* Petroleum reservoir production

"Mature Use cases are yielding results ”

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Reference - Deloitte



Cobots - Collaborative Workforce PERFORMATICA &/

0
.
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Collaborative Traditional
Robots Industrial Robots

MANUFACTURING
PICK-AND-PLACE

o~

- VS
| é » ¢
/V\i -

RIGHTHAND Y VOODOO
Collaborative robots (cobots) robots that work alongside people
— and traditional industrial robots differ in many ways, Here are the B2 CBINSIGHTS

Key differences that make cobots the game-chanager

”Robots will transform to trainable coworkers as Cobots”



Cobots - Smart Factories PERFORMATICA'

Discover Our Cobots List with More than 150

Collaborative Robots

The Internet of Things
(loT)

Ve
TTIN V

€& (Collaborative
Robots (COBOTS)

144

COBOTs
with
Artificial

Intelligence

(Al)

Ud P ~
,’ SENSORS \\ 1 A ¢ Extreme \\ DoF Poyload (Kg) Reach (mm) Repeatability (mm)
] and “ : : I Automation “
| Wireless ’l : : I and 'l
\ \ . Country Al Market Availability | Al
Connected ¢ 1 Production
\ v | \

\ by COBOTs ,*

‘. Objects ,/
S J Il -~ ’

&)
Y
g X San=” a @ g.% z;
—4 ) 't‘ ') d
intell (2) Production by q;m a '\
Industry 4.0 ntefligence Humans e -
(HI) ' - S
Smart Factory ABS IRB 1400 YUMI ABS IRB 14050 YUMI ABB ROBERTA ACUTRONIC ROBOTICS MARA

€

Reference - Research on Industry 5.0

Example - https://www.youtube.com/watch?v=ZIl-lamOpF4 Reference - Sample Cobots Marketplace

”Cobots are available today in market-places”


https://www.youtube.com/watch?v=ZlI-1am0pF4

Cobots - Application of Cobots

The rise of cobots

Operations

Cobots can simplify various tasks in operations management such as hand

guiding, machine tending, pick and place, packaging, and inspection.

Healthcare

Cobots can monitor health conditions of patients and assist doctors and

medical staff in several tasks.

Agriculture
Agricultural cobots can help farmers in harvesting, planting seeds, and

transporting raw materials.

Security
Cobots can be deployed as autonomous vehicles for patrolling.

Food services
Restaurant owners can deploy cobots for simple cooking tasks such as

flipping burgers.

Reference - Allerin.com

STRATEGY . OPERATIONS : TECHNOLOGY : ALLIANCES

Packaging and Palletising

Gluing, Dispensing

and Welding Lab Analysis

Injection
Moulding

Screw Driving
Industrial
Assembly

Pick and
Place

Quality Inspection

Reference - sp-automation.co.uk

”Cobots are available today in market-places”

PERFORMATICA 3 ;

Machine Tending



etaverse - Next Version Of The Internet PERFORMATIC

THE HISTORY OF METAVERSE

The metaverse is a digital universe created by using different technologies like

EXPLORING THE 7 LAYERS
OF THE METAVERSE

VR, MR, AR, cryptocurrency and the Internet. People can use the metaverse to
socialise, buy products or play games, or even interact with their colleagues in a
virtual metaverse office. Here are key milestones in the evolution of metaverse as
it stands today.

EXPERIENCE HISTORY OF METAVERSE
® Games | Social | Esports | Theater | Shopping
Tim Berners-Lee invents the w
World Wide Web (www). 1989

DISCOVERY Science fiction writer Neal Stephenson
== ® Ad Networks | Social Curation | Ratings | Stores | Agents 1992 @ uses the term ‘metaverse’ to describe

a 3-D virtual space.

Philip Rosedale and his team at Liden Lab \\@/ [
CREATOR ECONOMY unveil Second Life, an online virtual world. 21 2003

* @ Design Tools | Asset Markets | Workflow | Commerce Roblox, an online platform that allows
(o) ¢
2006 KR users to create and share games with
others, is introduced.
Bitcoin, the world's first successful

SPATIAL COMPUTING cryptocurrency and blockchain 2009
_~——————* 3D Engines | VR/AR/XR | Multitasking platform is created.
s Ul Geospatial Mapping The novel by science-fiction writer
20]1 %3 Ernest Cline, Ready Player One,
© introduces people to a virtual reality

DECENTRALIZATION Facebook acquires virtual reality F
® Edge Computing | Al Agents hardware and platform Oculus.

Microservices | Blockchain

Decentraland’s first iteration of an
online virtual world is created.

HUMAN INTERFACE Pokemon Go, a game that uses augmented
* @ Mobile | Smartglasses reality technology, takes the world by storm.
Wearables | Haptic

The multiplayer game and social hub,
Gestures | Voice | Neural & player g

Fortnite, is released. It introduces concepts
like virtual concerts and tours.

The popular virtual reality game
based on training and trading  :®;
& 2018

'NFRASTRUFTURE mythical creatures, Axie Infinity, is
* @5G | WiFi8 | 6G introduced. It runs on the Ethereum
Cloud | 7nm to 1.4nm @ﬁ Microsoft unveils Mesh, a platform designed for
MEMS | GPUs | Materials 202] H virtual collaboration across multiple devices.
Mark Zuckerberg says Facebook's parent
company would adopt the name Meta and @ 202]

unveils plans for their metaverse.

“Metaverse — the ultimate in connected immersive experience”



Metaverse - Components

Elements of a Metaverse

Digital Currency - - ----------ocoouoo-- &

Marketplace/Digital
Commerce ~~ 777

Nonfungible
Tokens (NFTs) e

Infrastructure - --- @

Metaverse

Device Independence ----@

Digital Assets - -----------cmouunon-- [

gartner.com

Source: Gartner
© 2022 Gartner, Inc. and/or its affiliates. All rights reserved. CTMKT 1635001

Concerts, Social

____________ and Entertainment

Events
[ IR Online Shopping
_________ Workplace
Q------- Social Media
Q----- Digital Humans

Natural Language
Processing

Gartner

PERFORMATICA
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Decentralised Finance

User interfaces

DeFi protocols
Essentially DeFi
“products”

Tools

User interfaces

Store of value/
unit of account

Settlement layer

Aggregators - provide dashboards of DeFi holdings nz‘mm( m
A

DeFi protocols (AKA primitives, projects, and decentralized applications® or dApps)

&) Compound AAVE

Smart contracts: used to build DeFi
“products” and developed by decentralized
autonomous organizations

{3 UNISWAP

Data feeds from “Oracles”: data
feeds from off the blockchain?

O Chainink

coinbase

Wallets/Accounts

- -

[ DeFl Non-custodial wallet tem == = = = = = » CeFi- Custodial and .

(only self-custody) I Sophisticated crypto connectivity to DeFi wallets

'

: . traders move funds : -

: ” coinbase | | and CeF CIRCLE cAomba?e :

v MetaMask o R e ' ccoun

Digital Assets Q @
ETH usDC DA WBTC?

Blockchains Ethereum

dominates

v by far.

oters: Migorand Polkadot. ()

= SOLANA WBTC?

1. A computer application that runs on a decentralized computing system and combines a smart contract and a user interface.
2. Off the blockchain (AKA off-chain), e.g., price of fiat currencies, digital assets, and equities
3. Wrapped bitcoin provides interoperability between Bitcoin and Ethereum and exists as an ERC-20 token that is backed by BTC at a 1:1 ratio

Source: Celent

“Metaverse — a network of virtual worlds focused on social connection”



Metaverse - Ecosystem

® 90+ companies building the metaverse

Software engines
Programming engines

Hardware interfaces
Asset creation

@ threekit VR/AR & haptic tech
IMPROBABLE «@ rct.ai gORTE
OCClplfO| ‘ KIKIN ? NIANTIC & magicleap
@ ranmicore & VirtualFiow QEERE @@ 2 ceESIUM Rokid
(o] {
B@ o LATZNT CAZASITY "‘ metaverse M realwear
Polystream Il VNTANA aravity sketch L~
ROOM Aireal g V SKetcC O R VAra:
Products Displays
Virtual worlds @ ‘ ssspixelligent

crvision

M
=MY;' L BT @ ® S

Ssavosox* G SUR/VIOS il

% 3B LIVE| /X0
5 ar €
G@s SlNGULARfXJ CrUCIbIe SKYMAVIS & // m @ ||;(A)8_I|_((|)|\éGYGLASS

M Decentraland °33 Gather E

Avatars Asset marketplaces Financial services

GENIES CRYPTOAVATARS ssorare @OpenSea A.. Algorond Compound A Un
: NEE
Y1y Mo L Juneeq |makersplace cgtrader Z&A © zerp ET%

NAVER B WOLF3D @ 'gs R DDMARKET Slll)el‘Ral‘e ° Roll Q RePUb|IC “ Ph

Rarible

malival' \) Mirror ée Replika ‘ HR mPIXUI’a WAX »e METAMASK L’:!‘s Socialstack
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Examples

https://www.linkedin.com/posts/mengyaowangll innovation-

Created by You. Powered by 2 CBINSIGHTS

technology-food-ugcPost-6899202797435273216-LZMG/

https://www.linkedin.com/posts/sanjaykumarshah _innovation-
augmentedreality-technoloqgy-activity-6887756334461161472-IxVa/

mteri&i'ls something that people "browse." But, to a
elipeaple can "live" in the metaverse.

” The internet is something that people "browse." But people can "live” in the metaverse”


https://www.linkedin.com/posts/mengyaowang11_innovation-technology-food-ugcPost-6899202797435273216-LZMG/
https://www.linkedin.com/posts/sanjaykumarshah_innovation-augmentedreality-technology-activity-6887756334461161472-JxVq/
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Balancing Act - Business & Societal Impacts

A non-profit ecosystem scalable and sustainable for social innovation.
“Connect and Be Connected”

Performatica
Foundation
Community/Social
Projects .
Two entities v' Awareness of ESG issues
working towards v' Access to experiential & industry
Common Links: Transformation knowledge

Collective thinking on key global issues
Purposeful Organization models to create,
Digital & Social innovation demonstrate & propagate results at

through sustainable individual, business & community
projects and leadership levels

development

AN

* Technology Platforms
* Business Models

* Industry Experts

* Projects & Connectivity

Performatica
Ventures

Commercial/
Enterprise Projects

A business platform focused on ESG and leadership training & responsible digital innovation
“Aspire and Be Inspired”

Digital Future



UNBUNDLING HARVARD

PERFORMATICA' °
Companies targeting the traditional university
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Impact on Soclety

* PUBLIC UTILITY SYSTEMS ' @
* BUILDING SYSTEMS
* FACTORY AUTOMATION SYSTEMS Hospitality &

11 St oues Tourism

10 felines | 17 rniecons

« POWER DEVICES

« POWER SYSTEMS

« TRANSPORTATION SYSTEMS

‘Eé‘ « AIR-CONDITIONING & REFRIGERATION
niEEE SYSTEMS

13 o

Infrastructure
menows ot [ D sonreiswocriee f§ 10 Hcataumes Maintenance & Renewal
o
* FACTORY AUTOMATION 0 9
SYSTEMS New Manufacturing Systems 2 Intelligent Transportation
Material Integration Systems o | Sl 2 Systems

el

Energy Value Chains F )

* TRANSPORTATION SYSTEMS
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University-New York
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Section Topic Speaker/s

Introduction Insights on Future Technologies Dr Tilak Agerwala
Keynote Key Future Technology Transitions Sabyasachee Panda

Closing Remarks Benefits to Business & Society Murthy Divakaruni

Panel Discussion
(Moderator)
Key Takeaways Future Outcomes Murthy Divakaruni
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Outcomes - Future of Work PEREORMATICA "%

ey
oy Futdme e me FUTURE OF THE WORKPLACE 2030+ wnily

Crowdsourcing -Oﬁ

i |
GIG Workers

The
Purposeful
Workplace

Evolving ideas
of leadership,
organisational
models, value(s)
and employee
engagement.

HOW THE

WORK IS FUTURE

OF WORK Guh
dd

Collocated
Workspace

WHEN & WHERE
WORK IS DONE =

2y e
{0} ?6 Remote

Workers

_

O

Automation Fluid Work
Schedules

Source: Unily Report (https://www.unily.com/)

Source: SHRM (The Society for Human Resource Management) Report
(https:/Mmww.shrm.org/)



Path Forward - Enterprises in the Future PERFORMATICA' Y

The business model spectrum revisited

IMPACT INVESTING
Primary driver is to Achieve measurable social impact Primary driver is to achieve .
achieve SOCIAL VALUE alongside financial return FINANCIAL VALUE Enabhng Change
through technology &
management

TRADITIONAL SOCIAL TRADITIONAL

CHARITY ENTERPRISE BUSINESS

*  Trustworthy Technology

*  Responsible Leadership

Purely charitable Additional Potentially Social  Mission-driven CSR & Pure profit
funding from market based self-sustaining Business: for-profit corporate  orientation;
grants, donations revenue >75% market Profits are enterprise philanthropy mainstream
or endowment stream revenues reinvested (.B-Corp”) (target for SRI) investors
Not-for-profit i for-profit

Source: Adapied from J. Kingston Vanturasoms, CAF Venluresoma, and EVPA
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