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Since the very beginning of the
“Computer Era”
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Expanding possibilities

57,000 researchers, engineers and
problem-solvers in 45 countries.

Worldwide #1 in managed security
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Visionary In public cloud
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Where the people are

57,000 researchers, engineers and problem-solvers in

45 countries. Worldwide

2.100 patents
25T

Americas
5’200 Central & Southern Eyrope, Middle \ ﬂj}
East and Aftjca m
South America 21,00 '
6 PhD, 8 MsC
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Research and Innovation

Worldwide we hold over 2100 patents and invest 250 million euros in R&D annually.

In Brazil, we have centers of excellence in HPC, Advanced Computing, Big Data, and
Artificial Intelligence, with a long-term partnership with two relevant research centers:

Laboratério
Computacao
Cientifica

Salvador, BA Petrdpolis, RJ

Centro de pesquisa no Senai
CIMATEC Supercomputador Santos

Al and BigData Competence Center Dummont no LNCC
Quantum Computing Center

sVIDEN
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... Research centers in Computer Vision, Quantum Computing, Artificial Intelligence and HPC

SENAI CIMATEC e Atos lancam o
primeiro centro de computacao
quantica no Brasil

Centro de Pesquisa Aplicada em Inteligéncia Artificial

Brazilian Universities: International Partners

Engaged Companies:

-« BB AtoS Finep’ EED

\JEM BRAP" @&mg& Sistema FIEB

Computacdo Cientifica PELO FUTURO DA INOVAGAO

f/ LEI DE
~/ INFORMATICA

Trusted partner for your Digital Journey




HPC Leadership in South America

Petrobras

Pégaso 19 PFlops Drag3o 9 PFlops Atlas 4,4 PFlops Fenix 3,2 PFlops LNCC - Santos Dummont

m— —
W PETROBRAS Ll PETROBRAS

35¢ 738 1379
500 500 500

The List.
The List
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What is Quantum Computing?

classical bits ou “bits”: 1]0 quantum bits ou “qubits”: a.|1>+b.|0>

a i Hadamard gate ,CNOT gate,
b A)D Boolean gates 10): H Quantum gates

Boolean circuit | " Quantum circuit

©—09

}c Serial logic Parallel logic
o) l91) [12)

W, = 0000...000|0000...001]...]1111...111

|W,> = a, |0000...000>+a, |0000...001>+ ... + a,n [1111..111>

Informagao: n bits > n bit values Informacdo: 2"states > 2" amplitudes!
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uantum Computing 2 Analog Computin

Arithmetic Probabilistic
Classical bit Quantum bit
N S
@ - O
N—— —— 0)
@® 0 \
~+ e &,: i
"1 l—3 10) + 1)
B = > V2
S N ® 1 ' 1)
1 I
10) = [0] 11) = [1] Classical Bit Qubit

Y = |0 > 4+58|1 > with |a]? + 8] =1

@ |x|? probability to get «, |3|% probability to get 8
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Bits (Classicos)

=keyword

0&from_view:

lampada%20brilhante&position

https://br.freepik.com/vetores-gratis/lampadas-realistas-em-fundo-transparente_5914128.htm#query:



Qubits: Bits Quanticos

Superposition

Experiment known
as Schrodinger's cat.

le-quantum-computing-44ad114344ab

cat-could-rescu

https://www.youtube.com/watch?v=0Q-NkCiyj_c | https://www.infowester.com/bit.php

https://medium.com/e-tech/how-schrodingers-



Bits vs Qubits: Simplificado

Classical Bit
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SENAI CIMATEC

Bits vs Qubits: Simplificado OUANTUM COMPUTING CENTER
LATIN AMERICA

Classical Bit

=VIDEN

b-3
The maze | QuTech Academy| https://www.youtube.

tch?v=0Q-NkCiyj_c

com/wa



SENAI CIMATEC

Bits vs Qubits: Simplificado OUANTUM COMPUTING CENTER
LATIN AMERICA

Classical Bit

b-3
The maze | QuTech Academy| https://www.youtube.
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SENAI CIMATEC

Quantum Technology QUANTUM COMPUTING CENTER
LATIN AMERICA

Hardware Quantum
Quantum Computing

Quantum Mechanics &
Quantum Information

Sensors Communication and
Quantum Quantum Cryptography

N EV[I D E IN] Sistema FIEB ‘ E
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SENAI CIMATEC

Quantum Technologies: Applications and Benefits QUANTUM COMPUTING CENTER
LATIN AMERICA

Oil Exploration Decarbonization Climate Change Cyber Security

_ EVIDEN
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PELO FUTURO DA INOVAC.

ce/subsurface-imaging/time-lapse-4d-seismic

gas-2012 | https://www.cgg.com/geoscien

obrasri/presalt

net/petra

.//www_slideshare.|

et

ection/3.38/ | https://www.news-medical.net/

concepts-for-middle-school/r3/s:

cal-sciel

org/book/ck-12-physit

www.ck12.

https://br.linkedin.com/in/clayton-almeida-09422a9a | Google Imagens



Why do we need quantum computing?

Several typical
applications

Expected to compute the exact
energies of large molecules
Variational Quantum algorithms

Expected to allow the exact
simulation of protein folding

=VID=IN

2 O Quantum Computing

101
11 11000101 10001011 0100001 1
11 01001111 10100101 01111001

Factoring products of prime
numbers with poly. complexity
Shor’s algorithm

Speedups theoretically proven for
Monte Carlo models

Partial Differential Equations
solved with exp. speedup
HHL

© Eviden SAS

Travelling salesman problem solved
with exp. speedup

QAOA

Exp. speedup in key applications
Train neural networks of higher
complexity

Much more are
expected in the
next few years...

20



Perspectives

Network Server Internet

Mainframes ~ DataCenters DataCenters+

Scientific Movi
Enges Computing Applicg\tlig]r?s?grgloud
. | Quantum
' aI Computing
Wi o el
_______ VEIVES________________________________________________________> 203x

Current Days
Supremacy

ExaFlops .~ = eaemmmm

»~ Logical QuBits
/ Error Free
7 Ultra Scale

Accelerators

Right Time to Prepare and Contribute to the Tech
Transition

Processing Power Capacity

Theory Experiments QuBits Computers QuBit
Fisicos QuBits+ Cloud
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NISQ - Noisy Intermediate-Scale Quantum Technology

Figura Montada pelo autor. Fontes Google | IBM | Historia PC
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SENAI CIMATEC

World Market Outlook QUANTUM COMPUTING CENTER
LATIN AMERICA

The estimated value at stake for QC in the four industries most
likely to see impact first has now reached nearly $1.3 trillion.

Four industries expected to see first impact

Economic value + Incremental ++ Significant  +++ Disruptive Value at stake with incremental impact of QC by 2035, $ billion '
Industry Key segment for QC 2025-30 2030-35 Il Lower estimate [l Upper estimate
[ ] [ ]

Global energy Oil and gas + +* What Appllcatlons
and materials Sustainable energy + +++ Chemicals o .

Chemicals ++ +++ WIII they benEflt?
Life sciences Pharmaceuticals ++ +++

Life sciences

Advanced industries Automotive ++ ++

Aerospace and defense + ++

Advanced electronics + ++ Automotive 29 Brea klng pa radlng!

Semiconductors + ++ H

The conversion to QC
Finance Financial services F S -+
l .o

Telecom, media,  Telecom + - Financial services It won't be straightforward!
and technology i

Media + +
Travel, transport, e
Insurance Insurance + +

Quantum Technology Monitor — Mckinsey Abril 2023

| N EVH DE N Sistema FIEB ‘ E

PELO FUTURO DA INOVACAO
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Kinds of Quantum Computers

ceun
rree
e
i 2
oy
Topological
Photon
lonic
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Annealing

Neutral
Atoms

Superconductor

24
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Quantum Entanglement

Despite being thousands
of miles (or even light
years) apart, it’s been
> ‘ proven that if you measure
an entangled qubit, you
will know instantly the

state (synched) of its
partner.

1 1

Source: Controlling a Quantum Computer with Code, 2018
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Programming using 'Pulses’

=VIDEN Source: Controlling a Quantum Cozr’%puter with Code, 2018

Trusted partner for your Digital Journey



Programming with 'Pulses’

Control Pulse
PyQuil Computer program

i

Source: Controlling a Quantum Computer with Code, 2018

Qubit
operations

sVIDEN

Trusted partner for your Digital Journey 27
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Need for constant calibration of pulses

A
Pulse
peak-to-peak
amplitude
>
Time of Day
EVIDEN Fonte : Controlling a Quantum Computer with Code, 2018 -

Trusted partner for your Digital Journey 28



Open problems in the field

* There is no off-the-shelf hardware products
Unit

* The output has noise (error) Cell

 Constant calibration

e Time of Coherence / de-coherence
* lon traps — ~20s

 Electron spin - ~30us

QuBits as a connected graph

. but...

* We expect an accelerator in 2 years
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EVH DE N fonte: https://docs.dwavesys.com/docs/latest/c_gs_4.html
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Noise tolerance (sensitivity)

* No Error-Free System Before 2025-2030

* Meanwhile: we must develop algorithms for imperfect qubits

10

perfect

0

noisy (IBM)

o
=

&

score/best score

0z

— avyg. (coll Heleam run)
—— avg. (coll. Midle noise, all krawses, ro=1us, native proba)
= theo. rand. sampling

] 10 A 3 40 50
optimization steps

ao
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Misconceptions about quantum computing

* Quantum computing is good for BigData

* Quantum computing is good for everything

* Quantum computers will replace classical computer

sVIDEN

Trusted partner for your Digital Journey
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Software will be smoothly migrated to quantum computing

https://dilbert.com/strip/2012-04-17

HOW'’'S YOUR
QUANTUM COMPUTER
PROTOTYPE COMING

ALONG?

GREAT!

com

Dilbert.com DilbertCartoonist@gmail.

THE PROJECT EXISTS
IN A STMULTANEOUS
STATE OF BEING BOTH
TOTALLY SUCCESSFUL
AND NOT EVEN
STARTED.
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Eviden Qaptiva™ : The simulation approach
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Help people learn, experiment with
guantum computers, develop _
applications and algorithms, ‘ o o Quantum
without the need to wait for | L L © Learning Machine
guantum machines to be physically
available...
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Qaptiva Quantum program

Quantum

p : Complete programming and simulation environment for quantum
rogramming

software/hardware developers and for education/training
Platform

Quantum Expert Assisting our customers in discovering Quantum Computing,

Consulting Services detecting relevant use cases, assessing quantum implementation
uiting benefits on the QLM simulator

New Generation Designing the new quantum-powered accelerators for
Architectures supercomputers or hybrid systems

Quantum Atos’ own research, focused on Variational Algorithms, one of the

: most promising application areas for NISQ (Noisy Intermediate-
Algorithms Scale Quantum) computing

Quantum Safe Preparing the cryptographies and hardware security modules,
Cryptography resistant to quantum computer attacks

Trusted partner for your Digital Journey

35 =



The road to quantum-accelerated HPC

» Launch of
the Atos
QLM (up to + Atos QLM
* Launch of QLM40) + Noisy E[nhanced]
the Atos Simulation
Quantum « Installation in the Atos + Simulated
Program of the first QLM Quantum
Atos QLM at Annealing

3¢ OAK
#RIDGE

Mational Lahoratory

* Q-score + Atos’ NISQ
accelerator
- As-a- for HPC
Service
framework
for the
Atos QLM

=VIDEN 36
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Qaptiva™ solutions

Enabling end-users preparing themselves now for the arrival of
the first generation of GPQPU

Allowing quantum algorithms development without quantum
hardware constraints

Offering a unique software environment for users without
having to modify quantum algo. when real GPQPU available

37| Big Data & Security |HPC & Quantum| © Atos - Confidential »




A complete programming environment and a quantum processor emulator

PROGRAMMING
( \ 7 X
AQASM
Assembly language to build vt PVtAQ_AS:_Vl oASH
quantum circuits ython extension to AQ.

\_ y L )
4 ~ p ‘
CIRC QLIB

Binary format of quantum circuits AQASM & pyAQASM libraries
\. y \ y

QUANTUM ALGORITHMS
QML, VQE, Shor, Grover’s search,
QAOA...

SIMULATION

4 )

INTEROP.

Connectors with other frameworks SIMULATORS

Simulation modules

P}ojectQ X
rigetti Ccia|S

Qiskit

A\
NN B&r

38| Big Data & Security |HPC & Quantum| © Atos - Confidential
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Qaptiva™ ID card

+15 international research

projects

+83 patents

Quantum Computing
Finance

As a Service or On-premises

Healthcare Public sector

+35
customers
worldwide

Leaders' quadrant
according to Technology
Business Research TBR

Manufacturing

39


https://tbri.com/

What are the possible ways to use the Qaptiva™ ?

LEARN

Get acquainted with quantum
computing

OPTIMIZE

Select the best quantum
technology to solve your
problem

=VIDEN

TEST

Conceive new programs ...
... and debug them

RUN HYBRID
CODE

Off-load the quantum-
accelerable parts to the
simulated QPU

40



Operation Model: Applications

Quantum
Annealing

D:\LWaUR

The Quantum Computing Company™

Limited to
optimization
algorithms

=VIDEN

Super-
conducting

Trapped
ions

[] universitat

M innsbruck

Quantum Simulator

Topological
qubits

Photons

| —

Hewlett Packard
Enterprise

UNIVERSITY OF

ORCA

Computing

Silicon qubits

NOKIA

Intellectual
Properties and
Assets

41



Qaptiva™ Access (1/2)
HPC & Quantum hybridization

myQLM python

<> https

<[>

=VIDEN

HPC

=EVIDEN

Qaptiva™ Access

HPC Infrastructure
Resource Manager
Security
Storage

Qaptiva™
appliance

QPUs

HEENN

NN

ITTTTTI

TTTTTI

© Eviden SAS - Public

This feature enables the integration of any quantum
processing unit (QPU) and emulator into the high-

performance computing (HPC) infrastructure.

*  Real scheduling of QPUs with SLURM
*  Scale-out numerical simulation (MPI + GPU)
. Used in several HPC-QC pilots:

HPC-QS (EuroHPC)

* HQI (France)

* QSolid (GER)

42



Qaptiva™ Application platform (2/2)

Libraries (Fermion, Eviden’s proprietary libraries, Partners’ libraries) and Notebooks

myQLM Freeware

Python development

tools

(%]

)
a0

@

S
o0

c

@©

} -

o

=

e

o

=

Optimize and/or Compile §
()
(&)
M
(i
—
o
)
c

Topological optimizer Quantum tomography
Pattern circuit optimizer Scheduler & Resource manager
Noise models and density matrices Batch generators
r
On Premise @ As a Service
Emulate (Qaptiva™ 800, Power Access, classical resources) Run on a Quantum Computer

=VIDEN
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Qaptiva™ Freeware - myQLM

Test and develop quantum algorithms on any device

https://myqlm.github.io/

* Freeware Python package with interoperability connectors that provides basic programming features, and serves as a rich client to
Qaptiva™ access

* |t allows for easy integration and collaboration with other tools and systems, making it a versatile and accessible solution for working with
guantum computing applications.

* Available for download

Interoperability Kit

. . P QLIB AQASM &
rigeth L. Cirq oyAQASM

libraries )
S Custom Plug-in PyLinalg

PYAQASM,
Custom gates AQASM and CIRC
formats

44


https://myqlm.github.io/

Eviden Quantum Computing

Client success

& Hartree Centre ? d @
e ey Frcle Gonct J :!rslc!uhslzgrﬂ

TotalEnergies
Ar onne°
SN e\ OVHCloUd

SENAI
CIMATEC

REGENSBURG
%O AK Y2/ /7 4 POLITECNICO

INTELUGENT WAVE INC. MILANO 1863
RIDGE

National Laboratory

/ ) CESCA g@ﬁ‘g (QiEMQ @

Centro de Supercomputaciéon de Galicia

=VIDEN 45



=VIDEN

Thank You!

GUSTAVO VILLELA

+55 11 99638-8779

Confidential information owned by BULL SAS, to be used by the recipient only. This document, or
any part of it, may not be reproduced, copied, circulated and/or distributed nor quoted without
prior written approval from BULL SAS. © BULL SAS
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