Machine enhanced

decision making
Minimising human error

and improving the quality

Visualisation
of decision making

Providing operations
personnel or customers with
deep knowledge and

Intelligent

efficiency
UbIQUItOUS access to data and
expenence oveﬂays

computer power, reducing
friction and wastage, while

enhancing quality

Datarich Agile Trusted

_ automation connections
Unleash new business ) A~ e o
models through the vast Providing automation with Providing critical
amounts of additional data minimal trade off of services / products with

from sensors customisation, flexibility or secure data and

quality network uptime
Reference - KPMG
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Introducing Performatica

Strategic intent to create industry value

Performatica provides professional & technology
consulting services, leadership development, and
opportunities to participate in emerging industries
that impact and emphasize Environment, Social, and
Governance (ESG) values.

Key focus areas -

» Develop ventures that transform key industries
through design thinking, domain expert networks,
& digital innovation

» Provide methods and frameworks for business
performance, transformation, & program
management in a distributed virtual environment

» Develop & demonstrate domain solutions by
prototyping using digital transformation tools &
process automation

Members from
consulting,
technolegy and
operations provide
an all-inclusive

perspective at an
engagement level

Consulting+
Technology solutions
team from Fortune
500 and Tier |
ITITES Firms

1/3/2022 Confidential. All rights reserved.
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Design thinking
and Change
Management at the
core of any proposed
solution

........
.... 0 %0 %

Leveraging low-
code/no-code
platforms for MVPs
as part of our
engagements




5G Impacting industry, business & technology models

The US$517bn 5G+Edge ecosystem across just five industries

Industrial Connected Intelligent

Environmental
manufacturing healthcare

transportation monrtoring

$20640n $4530n $24.3on $2.00n $236.00n

® Connectivity ® Software @ Hardware @ Services Reference - KPMG

Examples of
eMBB 5G applications
{enhanced
Mobile Broadband) - Smart factones

- Agncultural drones

-~ Robotic surgery

mMTC -~ Smart homes
(massive Machine-
Type Communications) = AR Sopen

-~ Assistive robots

Edge computing

Notwork gatoway

= Collaborative gaming
URLLC - Smartcities
Ultra-Rebable Low-

- Autonomous cars
Latency Communications

Reference - IBM

- CABlomes plremess

t dpe devwce

1/3/2022 Confidential. All rights reserved.

Ultra Fast
Network

Low Latency
and Low
Power

Network
Slicing
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loT Al

Al driven
algorithms

Connected
Devices

Embedded loT
Microservices

Smart

Operations

Embedded loT
Sensors

Advanced
Analytics

INDUSTRY
4.0



5G impacting industries PERFORMATICA "

: ALLIANCES

Healthcare Transportation & Logistics

...........................

Businesses leverage loT for fleet &
asset management, logistics for
warehouses, airports and seaports

5G Is transforming healthcare with
solutions integrating loT, AR/VR and edge
computing for enhanced patient care

Energy & Utilities
loT is enabling energy 8. utulaty
companies improve operational and
resource consumption efficiency

Industrial loT ﬁ Oil & GaslMining
5G enabled loT solutions offers precision g Private 5C enables business critical
' i verticals like Mining/Qil & Gas to drive

required to optimise manufacturing
workloads and improve outcomes the Industry 4.0 transformation

Public Sector

.....................

SPs are targeting smart city solutions
utilizing loT to reduce costs, increase
public safety, and increase revenues

1/3/2022 Confidential. All rights reserved. 5
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X X Parking
Smart Parking + Metering Revenue

Ability to identify open
parking spaces through
low-cost sensors and
increase parking revenue

Reduce time to find parking and congestion benefits all
commuters and encourages traffic to commercial areas,
boosting economic activity.

5G: Technology to Meet the Growing
Demands of Smart Cities

Ability to connect High-speed Prioritization, Ultra-low power
many more ubiquitous greater reliability  consumption
sensors and connectivity and redundancy

devices

1/3/2022

5G Impact on Smart Cities & Healthcare

Illustration of an loT-based Smart City, where all services are connected into the grid.

Confidential. All rights reserved.

PERFORMATICA

STRATEGY . OPERATIONS : TECHNOLOGY : ALLIANCES

New Care Digital Assisted
Pathways Transformation Added Value Living and
A , || of Biopharma for Healthcare Prevention
(the ‘extended and Medtech Data
hospital) Industries

7‘\@@ Primary Care

At Home (Chronical Care)

AAatA

Clinical Info

EMS-Response
Mobile Care
i
LM% v
Hospitals-Clinics
On the Way
6



5G Impact on Digital Manufacturing

Factory A

Edze dat it hosti d
Industrial applic=tdon B 3 center (hosting edgze

cloud)
soun: 5G-enabled smart factory
o~
= D L am
o, = -
® ey © N
Supply A Sensor
manageme
g &
« Mgl 8 c
Operatio Fensor Robot
ns rnotion
7
o~
2 2 um 2
- S Sl (1 o
o B
LD ol =
— © 00 ©
Irreertory AL Brlfeny
managemnes manageme

Soune:

Exemplary application areas of 5G in the factory of the future

1/3/2022

Data center [hosting cloud)

Metwork functions, industrial

Source: neXt Curve
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Connected road

infrastructure services

Vehicle-centric OEM and
aftermarket services (including

tglematics

Vehicle-as-a-sensor for
general third-party
applications (including

Regulated Cooperative-Intelligent
Transporﬁyﬁtems (C-ITS)

Coverage
Latency

Coverage
Capacity

Cellular

Capacity Covera
Coverta'gfet (‘T" Latency
connectivity eliability
Coverage SR
Capacity
Latenc

OEM advanced driver
assistance systems (ADAS)

@

Fleet management (including remote

assistance of driverless vehicles)
[ X X J

Logistics and connected goods

Confidential. All rights reserved.
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5G+ Edge Ecosystem

P Services — r__ CDHHECTIVIT?__\

Managed servicas and subscription-
based offerings, to businasses and
consumers, is a significant and growing
mmarket, as organizations digitize and
technologies converge.

Key players:
System integrators, streaming and

cloud services providers.
e vy

r,,_He';irci'..a'wa';in='; —

There is an increasing range of
hardware in the 5G+Edge acosystem,
much of it a part of the internet of
things (loT), including sensors, mobile
devices and cloud infrastructure.

Key players:

Metwork equipment manufacturers,
autanomous vahicle/robot
manufacturars, AR/NVR device and
platform vendors, loT producers and
semiconductor companies.

Connactivity is the area of most
obvious intarest to telcos, providing
fixed and wireless infrastructure
and service on aither public or
private networks.

Key players:
Telcos

Software providers offer software
licensas to customers, as well as
embedded analytics capabilities for
many hardware components.

Key players:

Cloud providers, ERP and software
vandors, remote monitoring solution
providers and specialists in analytics
and big data.

. v

\

r,_ Software —

Reference - KPMG

1/3/2022

Capacity

Sx

projected mobile data
traffic growth by 2024

6+Xx

projected growth of
video traffic by 2024

Connectivity

3-5x

increase in radio sites
from densification

10+x

increase in next
generation core
connectivity

Capabilities Complexity

Latency 200

new use cases
enhanced by 5G

Magnitude

of new connections
due to increase of
radio and core sites,
interfaces and
technologies

Synchronization
QoS
Security

Cost of ownership

Reference - Ericsson

Confidential. All rights reserved.
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Key considerations for deciding the extent and pace of a 5G rollout

+ Commercial priorities need « Commercial priorities need
to be matched/timed with to be decided in conjunction
technical readiness with clear understanding of

« Technical solutions pushed Commercial cost-to
by vendors must be matched priorities Investments need to be
by commercial viability timed with commercial
viability for the features
they enable
Technical

performance

« Rollout pace needs to strike balance between technical advantage vs. competition
(front-heavy rollout) and benefitting from cost erosion curve (back-heavy rollout)

Reference — Kearney Analysis

1/3/2022 Confidential. All rights reserved. 10



5G Use Cases Progress

>

5G strictly
required

@ Automotive
@ Health

Manufacturing

Fixed
wireless
access
(FWA)

>

Farming D

@ Media
() Smart cities

5G astrong
enabler’

>

Relative opportunity
(volume, communication/
equipment spend)

technologies

Alternative
available

event experience

e ®

Business AR/MR

Collaborative (operatons and

gaming

maintenance)
Cooperative
media
production

Smart farming
drones (Al enabled)

Massive media on the go
(ultra-high definition, new displays)

Smart
farming equipment

. Consumer loT

live

Massive media
car infotainment

Software updates and feature activation

Remote control
mobile equipment treatment/surgery

Consumer
AR/MR

Highly automated driving (C-V2X)

PERFORMATICA

STRATEGY : OPERATIONS : TECHNOLOGY : ALLIANCES

Remote medical

Airborne
taxi

Consumer 3D calls/
holograms

Use cases to
become mai

1 5G or alternative wireless technology with features similar to 5G

Source: Kearney analysis

1/3/2022

> >

Use cases in prototype

nstream or POC stages

Confidential. All rights reserved.
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5G, loT, Machine Learning CERFORMEATI N
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.
.......

More Computing Peak Speed 10 Gbps
Power 100x better than 4G*
H1ioao, More storage
(uaoocion, enhanced Mobile-Broadband
101100 011 Thousands

Deep Machine CLOUD DATACENTER
Learning Training

Millions

Ultra Reliable & Low Latency massive Machine-Type Communications

EDGE

ompressed,
reduced data

New Inference Rule

gae | | |

arning Inferencing

o

Latency 1ms Supports 1M devices per sq Km

] Billions
' % . % ﬂ : More interactive -
ﬁ! 0 \ 4 h 200x better than 4G* 250x better than 4G

More responsive
INTERNET OF THINGS Packet error rate 0.0001%

* Theoretical Differences

loT, Al, Cloud and Edge Computing, + The 5G Triangle
Smart Sensors

5G must be integrated with other technologies like Al, Edge Computing, Cloud
Computing, geolocation sensors, remote monitors... to get the full benefit

1/3/2022 Confidential. All rights reserved. 13
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lil (©) w 'H' ) 15 18 ) 15

Human to Human Human to Machine Machine to Machine
: 'G' Virtual Reality / Augmented Reality (O E f Video i 1 Mobile Cloud \:
Extreme L e N b | L ' .
P P — . Monitoring '} Computing
obile . . v —) v | !
' Video Calling - ' | Fixed =" ! UHD ;| ! = ! C') .
Broadband | Virtual Meetings | Wireless * 1! Video 1 \_ (!. AN I J
ST N T T T T T T T A [ |
E Wearables ' ! «® . i [’Fs\; ] Smart Homes / Smart Cities Eqiﬁ’)) :
Massive : i E . H . i D Spipipipipiptptpiatptaty gy
Scale i 0 i i i E m E ! Vehicle S E E I
Communication ! :@ \ 1 Social | | ‘} , 1 to | | Industrial
:\ j :\ Networking ,: :\ Health Care Monitoring i ! Infrastructure ' | Automation |
_________ - — e e e e - \.._______________________;! M e e e et i i
sTTTTTTTTTTTTTTTTTTTTT ~ ST T T T N ST T T T T T h. A0S ~ : :
i ' Public Safety \ | Remote | ! i Y omC
Ultra-Reliable E i i Surgery i i Vehicle ﬁi ' Vehicle g i i L E
Low _Latency i 5 i i L i E to ‘i i to _ i i i
Service ! O e Pedestrian ) + | Vehicle ﬁi || !
! 1 ' )t i .: ! !

L —_— o ——— T e T
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Telemedicine

e Telemedicine
Telemedicine

Facility eility
g ﬁ
=5 Network for Q‘ -
s Telemedicine , @’
‘ ] = B
o8

Patient at Remote & & © P4 o
Location © Specialists

Global Telemedicine Market $430B, 25.9% CAGR
(Applied Market Research)

TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

° o
.....

Telemedicine Potential Benefits:

Scalable global healthcare solution (particularly for
the developing world), chronic diseases management,
independent care for elderly.

Increases access to care, fewer and shorter hospital
visits, reduces healthcare costs, enhances traditional
face-to-face medicine, improves patient engagement
and satisfaction

5G is an essential enabler

Audio/video
consultations

Internet

Remote Patient Monitoring
and Sensing, Tele-auscultation

Internet of “Medical” Things

e 5G: Enhanced Mobile-Broadband,
massive scale communications

— Remote Surgery

“Tactile” Internet

5G: Ultra Reliable & Low
Latency

1/3/2022
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Telemedicine
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'
Remote Manipulator Master 3D Video Monitor : Intelligent Services 1
Controller (left) Controller 1 1
: : GPS Know‘edge : HD Camera
e lI\Ilaster 2 ‘ g . | [ Navigation Basis i
Manipulator (left) : Yearal Medical Data :.:;:i:z
' —J.l II r : Algorlthms Analysis IHaptic:
& \ | Video Decompression : : Tactile
@ ~ | Welocity
Gul Position Sensor| Virtual
Microphone [ ) i Reality *°~ """V Feedbdck [
= Haotic Devi Interface !
aptic Devices A '
E ' I\(I?t:l\.orl\ 1| | Slave Manipulator || Slave Manipulator
Active : e : (left) (right)
' '
»| Passive ' ?"Ckct =~ ! Slave Manipulator
' Gateway ! , _
Surgeon ' = 1 (Endoscope)
' Base : T
Master Foot | | Remote Manipulator : Tactile Internet i Slave Controller
Manipulator (right)| |Pedal Controller (right) ' 1
' '
Master Domain ' Network Domain 4 Slave Domain

1/3/2022

https://ieeexplore.ieee.org/document/8933555

Example: Telerobotic Spinal Surgery Based on 5G Network: The

First 12 Cases, Neurospine 2020;17(1):114-120.

https://doi.org/10.14245/ns.1938454.227

Confidential. All rights reserved.

16

.....


https://doi.org/10.14245/ns.1938454.227

loT/Cyber-Physical Systems (CPS) Security PERFORMATICA "5
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Cyber Physical System Cyber-Physical Security more complex than Cybersecurity

- Prevent physical harm to people, destruction of property
or environmental disasters.

- Traditional security measures are not sufficient -

exponential growth in number cyber-physical devices

Cyber Physical Device -

Machine Learning introduces new security problems
- Data can be “poisoned” during the training and
Inferencing stages

%E}?Mnt:ﬂﬂl

CPS security incidents will rapidly increase in the coming
years.
(Gartner)

]
]
I
I
= |
=™
Ta R
= =
E;:'i
]
]
|
|
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Privacy is generally defined as freedom from unwanted knowledge, observation or
company of others.

loT Cyber-Physical environment far more complex and dynamic than
Web environment

Data/Related Web Environment loT Environment
Processes
Example:

Data Digital, virtual Cyber-Physical .

ervironment el Simple Meter dataset > Extracts
Data Entry Active, Consumer Passive, Sensors location and private _user beh_awor

_ _ _ _ patterns - Companies (Profit from

Data Sharing With other service Between machines

providers personal data).

_ _ o , _ https://ieeexplore.ieee.org/document/8416396

Learning Actions in digital world Actions in real world
Decision Making Service providers, more  Machines, dynamic,

static, less real-time real-time

Adapted from “Internet of Things: Convenience vs. privacy and secrecy, Bruce D. Weinberg et.al. Kelley School of
Business, 2015

Who owns the data gathered by sensors?
- GDPR: User own’s data and its use
- Companies must implement “Privacy by Design”

1/3/2022 Confidential. All rights reserved. 18
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Ultimate Skills

* Network Design & Planning -
Business & Technical requirement
Analysis, Capacity and Service
planning, Architecture, Design (HLD,
LLD), Strategy for migration

« Core Engineering — Installation and

Required

« Experience in engagements with Tier
2 & Tier2 operators across the globe

* Network Deployment acceleration
+ Capital & Operational Expenditure

commissioning, VNF Onboarding, optimization - Availability of Highly skilled resources
Configuration and Integration and for deli Ready t test suit
lidati « Enablement of new revenue streams Or delivery Ready 10 use test suites
. xilllgz'all%zrt‘in & Certification - with 5G Introduction o N VOLTE" o
Infrastructurge Py | - Improvementin service & technology * Automated VNF onboarding
N < . agility with automation Establishment * Availability of a test Automation
Certification, Integration Testing, fal hi e oo Framework
; Testing and of a long-term architecture with multi- TIEWE _
Per ormance g _ _ vendor platforms  Availability of a pool of customized
Benchmarking, E2E Services Testing, open-source tools

Acceptance Testing
« VNF Onboarding and Testing
Automation - VNF Onboarding
Automation, Test Automation,
Continuous Test Assurance, CICD
Pipeline Development

1/3/2022 Confidential. All rights reserved. 23



“5G-as-a-Service” for Industry 4.0

-~

Heterogeneous
Hardware

+ SCADA
« DCS
* PLCs

S

~

a N

-~
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/@work slicing

Common physical

Autonomy

Pre-2011:

Traditional Industry
Automation of
processes

2011-2027:

Connected Industry
Automation of insights

2027+:

Orchestrated Industry. . . . .

Automation of operations

infrastructure Optimized for high
Pas bandwidth
Legacy & Fragmented Data High Network Massive L= Smart home slice Optimized for low
Proprietary Sources Reliability Connections & =\ BRI
Apps/Protocols . e Tvwicall Scalabilit [s=¢ Connected car slice Optimized for
Sensors ypically -
* Ethernet * Batteries 100% « 100K+ data «) energy efficiency
» Fieldbus + ARglasses «  Mostly collection points - Remote healthcare slice Optimized for
« AMRs hardwire 0= reliability, density loT
d Other slices devices, mobility and
\ more
Potential  Easily configurable, highly flexible, and modular
Devices, Environmenta Data Capture advantages  production systems that operate on demand
Endpoints & | Context & of 5G-
Management Processing enabled  gypstantial increases in operations and resource
technology  officiency
include:
Wired & Robotics/PLCs/Etc. Facility & Enterprise IT . ..  Sensors & Metrology L. . .
Fiber Just-in-time servicing of machines or
replacement of machine parts
. Zero-touch factory operations
Wireless - 4G cellular . , API| Gateways, Data
& WiFi Endpoint Management ... Industrial loT Models, and
Analytics
More efficient warehousing and supply chains
L Digital Twin /
5G + MEC Thin Client . . Cloud & Edge Al
Simulation g The ability to use digital twins to gain insights
into performance and potential problems.
1/3/2022 Confidential. All rights reserved.




Performatica’s 5G Use Cases

Refinery Plant’s Alerts & Events
Forecasting

Pipeline Leakage Analytics
from IoT systems

*Real-time Grid Anomalies
Detection

*Real-time insights from
MDM(Meter Data
Management) systems

Real-time Machine
Performance (MT Connect)

Connected Factory Models with
real-time operational KPIs

Real-time Tele-healthcare

Embedding Predicted Models
In the Digital X-Ray Machines
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