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Executive summary

Quantum technology (QT) market

2040
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i Executive summary

QT investments

. Total cumulative +5% YoY
i global investments
" in QT start-ups

+25% YoY
1 Start-ups

‘ in the QT ecosystem

—y
+26% Yoy O
: Total government QT 0o E

investment announced

. Of total investments
: allocated to quantum
computing startups




Quantum Technology Concept Overview

Industries in focus QT market overview 3 main viewpoints

Current QT -
Market QT Investors
state viewpoint
QT
strategies . r— 2035 and Start-up analyses, investment
and recent . gre o f 2040t 8 landscape and geographical aspect
s . .. ®.  forecasts >
* Finance < developments.::,. =
' I QT Consumers
' viewpoint

Review of QT service offerings
from leading providers

QT
ecosystem Segments / | |
.......................... and market technology < QT Consulting services
types providers viewpoint

< mapping

Consulting companiesd act

: . . QT consulting services
QT readiness indexes and selected business

cases across industries in focus
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The global quantum technology mark anded in 2023 with the

-_—

guantum communication technology market growing the fastest
- - E’» |

Key insights for 2023

EUGs Of fi e
Have the first computer with quantum

acceleration by 2025 , paving the way for Europe
to be at the cutting edge of quantum

Global Quantum Technology (QT) market size
by main quantum technologies *!

The largest segment - Quantum
i Computing

2023

0.1 0 capabilities by 2030
Bn EUR | T4%0 .
7,9%
Quant_um
Sensémg 0,9 The fastest-growing segment -
(Qs) , +29%

/" Quantum Communication

NV SA\NM\\UWEaS A

Total N Marker size? Marker size?
‘i % (2022) (2022)
e eur T+44% BrEUR | . 362 Mn EUR 14 %
n . Main drivers - the rapid growth of ML
1+23% : and demand for addressing security
43,9% " concerns
Quanyum_
COTQmCuonrff#'on In 2023, the global quantum technology market

witnessed remarkable growth, driven by

advancements in quantum computing,

communications, and cryptography, as well as

increased investment and practical applications 0,3Bn EUR 5,4 Bn EUR
1XX%YOY growth across various industries .

Private Public
deals® funding



Global quantum technology market

,65%76%

Quantum Computing

optimistic) in 2035 and 2040 !

34%21%

Quantum Sensing

-Size scenarios (conservative /

1%3%

Quantum Communication

Ry d Way A Ry d

£ 2035F 26 366 Bn EUR 2 2035F 0,5 82 Bn EUR £ 2035F 10314 Bn EUR

Ry d Wap A Ry d

X¥ 2040F 420121 Bn EUR XX 2040F 0,9 66 Bn EUR XX 2040F 22833 Bn EUR
4 20232040 f+26% f +34%  4F 20232040  f+12% f +24%  4F 20232040 4 +22% f +25%

R A
XX 2035F 26 866 Bn EUR

APV
XX 2040F

Total QT market

64,9 0160 Bn EUR

Z4 20232040

1+24% 1 +30%

Bﬁa Market size
R

4 Annual growth

Ll e (CAGR)

@ Total QT

market

@ Technology
segment
market



@ QT Market Overview

Since the QT ecosystem-is very eomplex, successful technology
Implementation requires broad support actions from all stakeholders

Support actions by QT ecosystem stakeholders

u

Government Research institutions Corporate end users
Develop a national quantum u Develop beyond-the-state-of-the- « Develop quantum adoption road
strategy art quantum technologies maps
Identify priority innovation areas u Partner with relevant players to u Co-develop technology

for investment

collaborate on full -stack quantum

Address policy challenges solutions
Foster effective local ecosystems

from the network

Quantum companies
v Experiment with proofs of concept

v Build up a strategic road map up to
integration into business

v Build up internal quantum workforce
Start-ups:

v Obtain funding

v Receive mentorship from the network

v Building a quantum workforce
v Utilize Quantum -as-a-Service

°

Start-up accelerator Infrastructure

programmes

u State-of-the-art equipment

v Operate as exclusively quantum- u Capital investments

focused programmes to grow QT

start-ups

u Offer coaching and necessary
platform for start -ups to take

v Talent
u Physical space
v Training and education

ideas into implementation

Academia (education & Investors

research) v Access expertise in technology

« Train and educate the next to inform investment avenues
generation of talent in QT u Prioritise high-potential
and related areas technologies

v Produce cutting-edge research v Access c | uusptnetwoiks

u

Design study programmes for QT for investment

Administrative organisation

u Interact with cluster members for strategic
partnerships in research, knowledge, and
technology transfer

u  Workforce and ecosystem development

sut Mandge a portfolio of industry partners to spur
the creation and growth of ventures



@ QT Market Overview

Software providers are the largest group across the quantum comting
value chain while hardware companies received the most investments

The quantum computing value chain involves the development of hardware, software, and cloud infrastructure to provide remote access to quantum resources.
It also includes the creation of practical applications across various industries and service providers that offer integratio  n and support for businesses adopting
guantum technologies. End users, such as businesses and research institutions, utilise these solutions to address complex problems and drive innovation.

Quantum Computing value chain

: Hardware providers : Cloud computing systems

v Quantum processing units Quantum hardware and software as a

s Quantum memory . service

v Integrated quantum -computing

i systems :  Research institutions

Universities and research
institutions or associations

. Component suppliers . Software providers . End users :

: » Semiconductors : , Operating systems : Quantum-computing Specialised services

i u Electrical components i w Compilers - applications in existing . Consulting services for:

I . ¢ industries and research : ) o

u D|Iu.t|on refrigerators u APIs. | institutions . Use-case identification

fu Optical and lasers P Applications u Customised quantum software solutions

u Implementation of existing workflows and
infrastructure



@ QT Market Overview

Quantum Computing Market Map with selected participants by segents
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@ QT Market Overview

European quantum computing ecosystem

Research Institutions Hardware enablers Quantum processors Software Investors Users

pifii FE Hms
i auecn  [ORGRRRT | AM ¢er  hoxton AIRBUS
IR quentum QLANDPIA Ventures
. QusC BOSCH
- BLUE U&\_O , ,
FORS QUANTUM <1l Speedinvest
M QBLOX 2 MOTION )
3 Delit Ciruis R @
Hardware for quanturr ‘ 'E) U um %
STAR
Gnami PASQAL =
HELMHOLTZ ~ = N
GROSSE HERAUSFORDERUNGEN LOWNOISE FACTORY ORCA U MULTIVERSE
www lownoisefactory.com U(S'Jfﬁﬁlh M A KI . V C

m innovation
for life O k

lutra

“unec ) aunrun

1 oM

QUANTUM
MACHINES

OXFORD

I(GONICS
)

ALICE & BOB

river QL

Cambridge

I_ a, n e Quantum

Computing

>< Draper Esprit

A

QUANTO

NATION

TotalEnergies

MERCTIK



@ QT Market Overview

Belgium QT ecosystem is focused on developing QC infrastruct'ure and
sensing technologies backed by building expert quantum community

Belgium Quantum Communication Infrastructure

The consortium (a part of the European EuroQC) brings
together theoretical, experimental and engineering
expertise to introduce, evaluate and develop quantum
communication infrastructure  in Belgium.

BeQCI participants

Multitel B M m

’ l'l'l'lec BE Dl! Ewwgnsnv belspo

RMA m /B UCLouvain THALES

Quantum Circle community

The First Quantum Community for Belgiumis a
collaboration of stakeholders in quantum computing,
communication and sensing. Its objective is to drive
the development of quantum -driven applications.

Selected members
.AGORIA BBelfius
CRONOS ’ mmec £

The number of awarded
projects in 2021 -2022

Total budget of awarded
projects in 2021 -2022

Key funds supporting QT

The Fund for Scientific Research Foundation o
Research Flanders

90 Supported = Funded by Flemish

years research Government
11 research 16 research
ﬁ projects related ﬁ projects related
to QT to QT?
€ 35MnEUR £ 59MnEUR

The Interuniversity Microelectronics Centre

An international non-profit R&D organisation that has
been operating in nanoelectronics and digital
technologies, including 5G and sensing technologies
for nearly four decades.

5.500 scientists 600 partners
from over 96 countries in global network



@ QT Market Overview

The developments in QT have reached the strategic level, with man
countries around the world having adopted national quantum strategies

@ 2018

y 1,2 Bn USD

2023

g 45 Mn GBP

"t he

BE= National Quantum Initiative

Y. The USApioneered the adoption of a national strategy on quantum
* technologies, with the 2018 issuing of the National Science and

iTechnol ogy
" Information Science , which laid the foundation for the US

C o Natianal Sti@étegic Revigw af Quantum

government's National Quantum Initiative (NQI ). The NQI seeks to
ensure US leadership in quantum information science.

B+l National Quantum Strategy (NQS)
The Canadian government launched National Quantum Strategy

centred around three core missions: making Canada a world leader in
i quantum, ensuring privacy and cybersecurity, and supporting the
7 government and key industries to be developers and early adopters of

guantum technologies. NQS is built on three pillars: Research, Talent,
and Commercialization.

k= National Quantum Strategy

The UK after adopting the National Quantum Technologies

* Programme to support research and end -use, adopted the National

/ Quantum Strategy in March 2023, setting out a 10 -year plan to realise
country.

potenti al of QT for the
45 Mn GBP as part of its commitment to transforming into a quantum -
enabled economy by 2033.

sec| 2018

g 3,0 Bn EUR

==/ 2019

& 6150 Mn EURJH

T h ¢

- Quantum Technologies Action Concept

In 2018, Germany published its National Quantum Strategy and
updated it with a Roadmap for quantum computing in 2021  and the
g o v e r n nQuanturd Sechnologies Action Concept document in
April 2023 . The strategy focuses on the commercialisation of
guantum technologies and supports the transition from academic
research to industry.

= National Agenda on Quantum Technology

In 2019, The Netherlands published the National Agenda on Quantum
Technology . The Agenda is implemented through the Quantum Delta
NL programme , supporting four main areas: commercialisation of QT,
guantum education, ethical development & use of QT, and
development of a quantum community. In 2024, the Dutch government
presented its National Technology Strategy indicating QT among its
key priorities.

In 2024, the EU Commission launched a call for proposals under a New Horizon
Europe? with funding of over 112 Mn EUR of which 40 Mn EUR is allocated to QT.

2021 ] B The National Quantum Strategy

Selected EU

countr '>e2§26 EEm The Danish National Strategy for Quantum Technology
quantum 2023 == The Finish Quantum Agenda

strategies

2023 @mm The Swedish Quantum Agenda



@ QT Market Overview

Various technological partnerships ensure robust QT development including
the hybrid cloud quantum and output of guantum computer online

Recent developments across the global quantum technology ecosystem

LPAS QAL aramco N

A French quantum computing company Pasqal SAShas agreed to supply the
first quantum computer in Saudi Arabia for energy and chemicals company
Aramco. Under the agreement, Pasqal will install, maintain and operate a
200-qubit neutral -atom quantum computer , scheduled for deployment in the
second half of 2025.

Pasqgal SAS has entered into a multiyear collaboration with Indian technology
services and consultancy provider Tech Mahindra  to develop quantum
applications for business use cases. The partners intend to target high -impact
use cases for critical sectors including banking, financial services, insurance,
telecommunications, manufacturing, environment and sustainability

“ ) @iRensseler 55

The IBM System Onet he wor | d & s-based commercialiguamtumi t
computer that was introduced by IBM in 2019, came online at Rensselaer
Polytechnic Institute's Voorhees Computing Center Chapel  after installation
in 2023. Researchers, students, and collaborators will be able to use the
system to advance quantum computing research to develop quantum
algorithms and train the workforce.

el ORACLe QM.

NVIDIA.

Oracle Corp partnered with Swiss start -up QMware providing hybrid quantum
computing cloud services and Nvidia to test and develop a hybrid quantum
computing service for enterprises. The test uses Oracle Cloud Infrastructure
powered by Nvidia A100 Tensor Core GPU clusters , as well as the Nvidia
CUDA Quantum opensource hybrid quantum computing platform.

MEGAZONE
cLOUD

Swiss guantumas-a-service company Terra Quantum, partnered with Korean
cloud services startup MegazoneCloud to build quantum computing algorithms
and applications in the cloud. Partnership aims to support quantum computing
innovation via cloud -based services for public and private sectors in Asian
markets. The initiatives the partners are targeting include smart city

projects, financial services, manufacturing and weather forecasting.

Citi Innovation Labs, part of the Citi Group, financial services company;,
studied the potential of QC in portfolio  optimisation using Amazon Braket
with Classiqg and Amazon Web Services. The company investigated the
potential of QC to improve traditional methods in financial modeling, the
feasibility of quantum solutions for complex financial problems, and the
evolution of quantum algorithms application in the finance sector.






QT industry
/ / applications

The number of companies investing in QC is growing every year, with
Healthcare, Materials and Logistics & Operations leading the way

The number of enterprises that actively invested in Quantum Computing

by industries 1, 2018 -2022

7

+36%
\%
102
CAGR+89% 14
75 6
8
g 14
11
34
29 é 20
8 g2
1 22
4 7
1
5
2018 2019 2020 2021 2022

Resource: Quantumyinsider website; BCG website; BCGA Quantum.cemputing report i [2022]
Not es: % 19 Ac c0 rudarsutyey and mdBketGesSeareheanras 105 enterprises provided in‘December2022; (2) Within t he number of companies (102) that actively invested in QC'in 2022

Other

Aerospace & Aautomotive

Energy

Finance

Logistics & Operations

E Materials

m Health care

Key insights

Enterprises invested in QC in 2022

Increase since 2020

Annual spending on QC in 2022

Plan to increase QC spending




Skx QT industry
£9% / / applications

QC enables use cases with a value creation potential of 10 -10(')“' Bn EUR,
highlighting machine learning applications that will impact all industries

Value creation potential of QC by 2050 by use cases and technology types 1

450 6850 Bn EUR Simulation Machine learning Optimisation Cryptography

Total QC value > . @ 1605330 Bn EUR . 1505220 Bn EUR 100 3220 Bn EUR 40 580 Bn EUR
creation potential

VYD " ' v

o ’. | L] . 4 £ »
autonomous vehicle Al
s algorithm design
Up to 10 Bn EUR 50 §100 Bn EUR encryption and decryption

i N — /Ml
one @ L e
[ 1

% risk management

drug discovery

%I network optimisation

40080 Bn EUR

(related to secure
communications and
cybersecurity)

money laundering and fraud
prevention

20030 Bn EUR 10820 Bn EUR

market simulation

20035 Bn EUR

Selected use cases g~
% catalyst design 2 generative and horizontal Al § @ portfolio optimisation
20 850 Bn EUR more than 80 Bn EUR 20850 Bn EUR ¢ encryption
. val ) ial ; - o e < Lr (related to secure
alue creation potentia _ 7 - o o =" communications and
(conservative/optimistic solar conversion » search and adsoptimisation ; flight route optimisation ? ;
X 7, cybersecurity)
scenarios) N

10030 Bn EUR 50 6100 Bn EUR 20650 Bn EUR
& D ey

E Pharma @ Finance @5 Chemistry @ Energy Auto %&gié Tech %g: Logistics % Insurance Aerospace =9 Government Corporate




Skx QT industry
(92 / / applications

QC has the potential to transform the financial services industry by
Increasing computing power, improving security, efficiency, and forecasting

QC readiness index ! in financial services industry 2 Selected business cases in banking and financial services
GS6s R&D engi neer i muaturh agonthmd teat edaldeptlee dirm €@ price
financial instruments at quantum speeds  and help clients and partners grow.

Goldman
- @ .................................... @ ........................................................ PY Sachs
v v

..................................................................................................................................................... . ’

COUpang ' OFIGS

N
o
N
N
N
o
N
w
1
N
o
N
(631
N
o
N
(o)}
1
N
o
w
o

Examples of QT use cases in development

Y g™ 5 5 o f
e : o ®' Industry: E-commerce B= Industry: Investment B= |ndustry: Medical apparel
N = =
in financial services industry management
@ Portfolio optimisation Went public the largest tech IPO Profit generation through Took an innovative brand global
since 2019, raised 4,1 Bn EUR in effective management of the by successful IPO with the help of
@ Payment cryptography 2021 178,5 Mn EUR RESTORE Fund GSin 2021
@ Risk profiling :
@ Transaction settlement
@ Credit scoring : WELLS Wells Fargo works with the Massachusetts Institute of Technology and IBM Watson Al Lal?
. S L = to explore and test -drive mathematical computations  using quantum for rapid price
@ Trading optimisation : FARGO = i . . .
: recalculation, fraud detection and credit scoring.
@ Targeting and prediction
Money laundering and fraud prevention
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" BBVA teamed up with Zapata Al in 2021, to design novel qguantum circuits  that provide
BBVA I a speedup over existing quantum algorithms for monte carlo simulations4, improving

@ Optimisation @ Simulation credit valuation adjustment and derivative pricing.
Machine learning @D Cryptography



Skx QT industry
(92 / / applications

QC is set to transform drug discovery and development, as well as
manufacturing and supply chain management in the pharma industry

QC readiness index ! in Health & Life sciences (Pharma) Pharmaceutical companies publicly announced QC initiatives, as of 2022

industry 2
Quantum ML / Computer - Optimisation /

assigned drugs discovery Protein folding

AMGEN

Simulations

N - AstraZeneca
- - : [ a : - =t I\
__________________________________________________
. Examples of QT use cases in development in Life Selected business cases in Pharma industry
Sciences (Pharma) industry P , N —
: o Y accenture = 10Bit Il
: : ; |o en. i .
@ Drug discovery & development = : v Worked together to apply QT to accelerate drug discovery
@ Protein modelling = i u Progressed to an enterprise-ready, quantum -enabled application with transparent processes that
. . - . L : S geNerate molecular comparison results
P Creating precision medicine therapies by linking genomes
and outcomes
. . . T Goodgl =
Developing novel biological products - %’ GuamAl 2021
@ Expanding area of in silico3 clinical trials
. o : { mmm . Boehringer Ingelheim and Google partnered for pharma R&D, focusing on researching and
@ Supply chain management optimisation e <" implementing cutting -edge use cases forquantum computing in molecular dynamics simulations
R il i t- 4B ECPB M s SR A B Pk
@ Optimisation @ Simulation .sanofi JJ vBoth companies became quarguenrsautionsin diig disdovesyx Aodhieve

Machine learning @ Cryptography R < breakthroughs in treatments for cancer, Al zhei mer 6



Skx QT industry
(92 / / applications

Leading car manufacturers started working with QT companies several
years ago to develop in-house QC expertise and real market solutions

QC readiness index ! in automotive industry 2 Selected business cases in the automotive industry
%’ TH = 2017 10 years target > to have plug-in hybrids or all-
s, = electric vehicles to make up
@ @ ....................................................................................... o x @ more than 50% of its car sales by
i v Uses quantum computers to design 2030
i next-gen, more energy-dense batter
2022 2023-2025 2026-2030 N J Y Y

technologies, possibly the lithium -
sulfur (Li-S) battery

> to have a carbon-neutral new

20 years target passenger car fleet
Examples of QT use cases in development in
automotive industry E
@ Self-driving cars @ HvunoAl u Develops Quantum Computing Programmesfor autonomous vehicles
@ Schedule and traffic flow optimisation ‘e! i v Quantum computers are used for image processing to perform object detection operations on 3D

. . . R -~ data from autonomous vehicles
P Advanced material discovery (including battery

development, clean fuel such as e -methanol, heat -

resistant materials) %’ i«1 %’ 2022

@ Demand forecast

Personalised customer interactions ~ _ Showedreal -world applications of

Robotics processautomoation traffic optimisation pilot project in Lisbon? + In optimising work -flows at the

. / R A u Traffic optimisation solution comprised assembly line
e : passenger number prediction and route s In quantum ML for enhanced image
optimisation recognition

@ Optimisation @ Simulation
Machine learning @ Cryptography %‘ partners start of initiative



e QT industry
/ applications

The key QC use cases in logistics with real proof of concept are jast -mile
delivery, disruption management and sustainable maritime routing

QC readiness index ! in transportation and  logistics 2 Selected business cases in transportation and logistics
— 2019
@ @ .................................................................. @ ..................... PY ExconMobil * Industry: Energy provider
: u Worked together to model sustainable maritime inventory routing  on quantum devices, analysing

= the strengths and trade -offs of different strategies for vehicle and inventory routing

R — “ Quantum computers help Exxon Mobile reduce carbon emissions and improve delivery by
optimising routes

Examples of QT use cases in development in

automotive industry — _
. * Industry: Tech 2023

@ Route optimisation FUJITSU i Application area : Warehouse Inventory Management
@ Labour plans optimisation PY i Solution : Digital Annealer - Quantum-Inspired computing technology for solving complex
@ Demand forecasting : [ — -~ combinatorial optimisation problems
: uFujitsu applied this solution in its factories, wh
@ Optimisation of inventory across many facilities travelling distances by 45% per month, with a consequent reduction in non -productive time
@ Manufacturing costs optimisation '
Last-mile delivery Dlgltal Annealer other Busmess Appllcatlons
@ Factory and truck scheduling "Route Optimisation “Industrial Equipment & Networks { Deliveries & Scheduling
@ Dynamic pricing algorithms ' . For identifying the quickest . | For developing optimal . For postal and logistics services
E i routes, public transportation : | communication networks for i i requiring delivery scheduling
g Enhance navigation within modern cities i planning, factory robot route i | telecom networks, oil and gas : i improvements and event
e teateaeaseeeaeaaeseaeeseteateaeaseaeeaeeaeseaeeReeaeateaseAeseaeeasaReaseReeae s et easaaeaeeaeeaeReaeeReeaeateaeeaesereeaeenenenenae et Optlmlsatlon -------------------------------------------------- : plpellnes, etc. COOFdInatIOﬂ ----------------------------------------------------
@ Optimisation & simuktion

Machine learning @D Cryptography %‘ partners start of programme
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- QT investments

Quantum computing start -up creation slowdown in 2023 mainly affected by
Investors interest to early -stage Al startups

70 400
. Quantum Computing
60 i 261 start-ups 58 350
* 6,1 Bn EUR investments
i 300
50 AN
. Quantum Communication
i 96 start-ups 250
40 " 1,1 Bn EUR investments
~— 200
b -‘ (_4315%)
30 . Quantum Sensing |
: 48 start-ups 23 150
20 * 0,6 Bn EUR investments
14 13 100
10 5 50
3 4
1 1 2 2 1
0 — — — | [ | 0

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

s Number of start-ups founded per year = Cumulative number

23 Sources: McKinsey Digitali Quantum Technology Monitor fi [April 2024] © BDO



@ QT investments

Total quantum start -up funding decreased by 29% yet it was smalle
compared to the 38% decrease Iin all global start -up funding in 2023

Total investments in quantum start  -ups by segments, Mn EUR2:3

total investments in QT start -ups
{in 2023

12954
1175,4
decrease of total investment in
/ QT start-ups in 2023 YoY
of total QT investment is
/ allocated to QC start -ups
248,8 254,5
86.9 111,0
22.8 : 24,0

. of deals were for companies

Quantum computing Quantum communication Quantum sensing Qcomm&QS / founded earlier than 2019

2022 2023

Sources: McKinsey Digital i ‘Quantum Technology Monitor i [April 2024]

Notes: (1) Funding that is unspecified by any type of quantum technolegy(QC, QComm QS) are-excluded from the analysis;and information on activity in China was limited, ; (2) Funding from public sources
for some defense applications-of QT are notincluded in‘this analysis; (3) The-numbers were converted due.tothe average exch - ange rate of ECB




@ QT investments

American companies are way ahead in terms of quantum technolog

l hvest ment s

Total cumulative investments in quantum technology by location and investor type in 2001

wi tth the |1

-2023, Mn EUR

The German government announced
an investment of 2,0 Bn EUR into
QT, to develop a universal quantum
computer?.

®

France announced - 45%
a 1,2 Bn EUR y—

investmentin QT 52%11.100

................... @The Dutch National Growth Fund has
3% allocated Quantum Delta NL?2 funding
of 60,2 Mn EUR in 2023 as the Dutch
contribution to the trilateral
agreement with France and Germany.

@ rrivate @D Corporate
Public @ SpeciaP

onos

part gal

7,9 Bn EUR
total global QT investments

+25% YoY

38,9 Bn EUR
total government investments
announced in QT

+26% YoY

~80%

The share of venture capital
and other private capital of
total global QT inflows






@ QT service offerings

IBM provides access to the QC fleet through the Qiskit Runtime cloud-based
service, amidst a wide range of additional tailored quantum offerings

IBM Qiskit is an open-source software development

kit (SDK) for working with quantum computers, which
provides tools for mapping problems to quantum
circuits and preparing for execution. Qiskit also
provides services to run, optimise, and orchestrate
guantum workloads. Qiskit is built for powerful
executions on IBM quantum systems while supporting
hardware from most third -party providers of quantum
computers.

Qiskit SDK tools and services

=

u Circuit library u Transpiler service powered by Al
u Transpiler u Run time service

u Primitives u Qiskit serverless

u Quantum u Qiskit Code Assistant powered by

Information Library Al (coming soon)

Selected clients / IBM Quantum Network Members

LV Capaomini | STRANGE :
peeeil (GpgaiulLes N ERSTES =T T o)

Qiskit Runtime as a cloud -native service , provides access to industry -leading quantum
hardware (IBM Quantum processors and simulators) coupled with IBM Cloud to run quantum

applications.

Qiskit Runtime As a cloud service

Types of acces

Pay-as-you-go

Subscription

Additional
offerings

Application area Additional services

u Access to IBM Quantuni*
technical support

Performing utility -scale quantum
research projects and testing business
use cases with flexible access

u IBM Quantum Network membership

u Optional access to IBM Quantum
Accelerator offering

u Full system capacity purchased as

Executing a strategic quantum
roadmap and developing utility -
scale quantum algorithms and
applications, also with high control

over clientsd resouvarserice and dat a
u Optional system location on client
............ site
Q.L-j-é.t-htum Credits Iél-\u/.anuantum Safe IBM"Quantum Accelerator

for Researchers for
special projects

preparing for the shift to personalised support plans
guantum-safe cryptography to help clients prepare for
QTdés i mpact on

t

h



@ QT service offerings

Google entered the quantum technologies race with the introduction of
Cirg, an open-source framework for building quantum applications

Google Al  Google Quantum Al Lab is adedicated department within Google Al focused on Quantum Computing Services by Google Quantum Al provides customers
Quantum  gdvancing the field of quantum technology. The Google Quantum Al team researches access to Google's quantum computing hardware. Programmesthat are
various aspects of QT including algorithms, error correction, and quantum simulation. written in Cirg, an open -source Python framework can be sent to run on
The teamis guided by aroadmap featuring six milestones: a quantum computerin Googl eds quantum computing
Milestone 1 Milestone 2 Milestone 3 Milestone 4 Milestone 5 Milestone 6 Barbara, California, USA.
Beyond : Quantum error i Building a long- Creating a Engineerin Large error- ' . .
clasysical ° correction lived Iog?cal qugit logical g%te s?:ale up ’ corrgcted QC éﬁ'}'ﬁ%m Google Quantum Al is a title sponsor of AIXPRIZE

RN Quantum Applications ! a three-year, 5 Mn USD global

g _____ ________ ° _________ ____________ ° _______________________ ° _____________________ °g competition designed to create quantum computing

w— . P e — , p— , — - algorithms that can be applied in practice to solve real -
2023 world problems.

Cirg is a Python software library for writing, manipulating, and optimizing quantum circuits and then running them on quantum comp uters and
 Cirg quantum simulators. Cirg provides useful abstractions for running today's noisy mid -scale quantum computers, where hardware details are vital to
achieving state -of-the-art results.

AV v AV AV

A simple programming model that The Device construct in Cirg Cirg comes with built -in simulators, A collection of algorithms and
abstracts the fundamental building represents the constraints of a both for wave functions and for experiments written in and using Cirg.
blocks of quantum applications. A Cirq  specific type of quantum hardware. density matrices. Additionally, Cirg Some of them use only base Cirq, but
Circuit is represented as a collection The device corresponds to a quantum works with a wave function simulator: the rest use additional code stored in
of Moments that include operations computer with given constraints such gsim that can be used to simulate ReCirq, a GitHub repository for

that can be executed on Qubits during as qubit connectivity and native gate guantum hardware with the Quantum research code that uses and builds

some abstract slide of time. sets. Virtual Machine. upon Cirg.



@ QT service offerings

Azure Quantum contributes to QT development by providing cloud
guantum services focusing on learning and research offerings

Azure Quantum i s Mi cr o-stack ¢lodd
computing ecosystem that includes a diverse selection of quantum
hardware and software from Microsoft and partners. The platform provides
training in developing quantum algorithms and running them on real
hardware from multiple providers.

Its open ecosystem allows create and run algorithms on several platforms at
once while retaining the ability to tune them for specific systems. Azure
offers to choose a preferred programming language, with support for Cirq
(Google), Qiskit (IBM), and Q#*.

Azure Quantum Resources

u Technical documentation: quick starts, tutorials, and others
u GitHub samples: ready-to-use Azure Quantum code samples
u  Q# blog: insights, announcements, and news from the Azure Quantum team

u University curriculum: ready -to-teach university -level quantum computing
curricula

Azure Quantumds selected partners

m miversit) | 9 =3 10t JOPKINS . St - I NVERSTY (¥
oTU :cnr:n::lv‘i versity .'NCNM% ¥;,n JOHNS HOPKIN IIIH it o @ SYDNEY
-— pr————

PARL SCRERRELINSTITRI

Pooue & TUe O

.

Compr ghen

Azure Quantum Products

(2 Quantum applications

Dedicated to application research for
the chemical industry and materials
research, provides scientists access to
scalable cloud High-performance
computing

[#%| Microsoft quantum machine

Machine with a new type of qubit A a
topological qubit

&1 Lo

=42 Azure quantum for educators

u Readyto-teach, university -level
curricula including programming
exercises for QC courses

u 500 USD in free Azure Quantum
credits per participating hardware
provider for every student, and
grants of up to 10.000 USD for
project teams and educators.

(& Azure Quantum cloud service

Cloud tools and learning resources to
build and refine quantum algorithms.
Access to a diverse portfolio of the
newest quantum hardware.

*22  Azure quantum network

Ecosystem of innovators and pioneers

Quantum learning resources

u Interactive QC learning path

u Self-paced tutorials and quantum
programming exercises on GitHub

u Library, documentation,
publications

Quantum Innovator Series

Series of discussion regarding the
latest QT developments



Amazon Braket offers access to a range of QT from a variety of vedors, ‘
providing a valuable service that facilitates the exploration of QC

i‘ Amazon Braket is a fully managed Amazon Web Servicequantum
& computing service designed to help speed up scientific research and

ek, software development for quantum computing.

quantum camputing

Key features of Amazon Braket

Build quantum
algorithms on

Test algorithms
on a local

Run algorithms
on your choice

managed Jupyter  simulator or fully of different

notebooks! or your managed, high- guantum

development performance computers

environment simulators

Selected clients

=l FIDELITY CENTER for

(;.::.::l/ P A S Q A L IN FN APPLIED TECHNOLOGY.
h : ~J

Builds its QUBEC
computational
software to run
chemistry simulations

The Italian National
Institute for Nuclear
Physicsaccelerates
guantum research

Fidelity created
guantum proofs -of-
concept for financial
asset management

Analyse results
after your
algorithms have
been completed

Development
Environment

u Provides a single
environment to build
guantum algorithms

u Testthem on
simulated quantum
computers

u Try them on various
guantum hardware
architectures

Amazon Br a k

Aioi Nissay Dowa Insurance "\
Tests quantum Accelerate
neural network to scientific
assess risk discovery

u

u

u

Quantum

Hardware Access

Superconducting u
qubits (from Oxford
Quantum Circuits,

IQM, and Rigetti)
Trapped-ion quantum
computers (from

lonQ)

Rydberg atom-based
quantum processors

bandjits for clients

Priorit
access

Trusted
cloud

Managed
Service

Enables researchers
and developers to
focus on quantum
research without
setting up cloud
infrastructure

Reserve
dedicated
capacity






