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Get Ready for the Quantum Revolution

To tackle increasingly demanding industry challenges, we need to find
alternatives to existing computing solutions. In this context, Quantum
Computing is one of the most promising technologies.

Leveraging quantum properties

Atos Quantum R&D Program

The first guantum revolution has took place at a microscopic level
and brought some major innovations of the 20th century such as
the transistor, the laser, superconducting devices and optical fibers.
Many experts are convinced that the second quantum revolution,
which will see quantum information emerging, is already upon us.

A binary digit is always in one of two definite states (O or 1) however
quantum computing uses qubits which can be in a superposition of
states (1and O superposed), enabling massively parallel computation.
This multiplies capacity, so that quantum computers with a modest
number of qubits, as little as 60, could solve problems that today’s
most powerful supercomputers cannot address with years of
computing timel Advances in quantum science are extensive and
demonstrate the reality of the tremendous opportunities to accelerate
calculations, which together allow quantum superposition and
quantum entanglement.

Go beyond HPC

Atos Quantum’ is the first guantum computing industry program in
Europe. This global program aims to develop guantum computing
solutions but also to learn how to enhance cyber security products to
anticipate guantum advantage and its impact on cryptography.

Atos ambition is to be a guantum player in three domains: quantum
programming and simulation platforms and, later, next-generation
quantum-powered supercomputers, as well as quantum-safe
cybersecurity. It is piloted by a Scientific Council with world-renowned
members. The ‘Atos Quantum’ Scientific Council is enriched with the
immense knowledge and visionary power of its members, all highly
renowned researchers. The Council is chaired by the Chairman and
CEO of Atos and is made up of universally recognized guantum
physicists and mathematicians.

The first products of the Atos Quantum Program have been the Atos
Quantum Learning Machine - Atos’ world-class quantum simulation
appliance - and the Atos Quantum consulting practice.

Quantum Computing is a new computing paradigm that will solve critical problems in all industries more efficiently than current high

performance computing (HPC) systems.
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Atos QLM benefits

~

« Bootstrap in Quantum Computing

» Ease end-user quantum programming
language, a set of provided Quantum
Libraries and a Jupyter

» Notebook environment

N\

« Program and execute hybrid quantum-
classical algorithms
« Integrate with existing frameworks to

leverage algorithms developed via other
frameworks

Support real noise simulation models on
different hardware

Simulate different technologies through
its hardware agnostic environment with
unprecedented performances.

Explore both digital and analog quantum
computing technological approaches

J
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Develop quantum applications today

The Atos Quantum Learning Machine (Atos QLM) is a complete on-
premise environment designed for quantum software developers.
[tis dedicated to the development of quantum software, training

and experimentation.

Programming

o
550 te3) Optimization
5@3

The Atos Quantum Learning Machine provides 3 environments

Simulation

It embeds a programming platform and

a high-performance quantum simulator.
Its capabilities and performances are
unmatched on the market. The Atos
Quantum Learning Machine allows
researchers, engineers and students to
develop and experiment with quantum
software. Powered by a powerful dedicated
hardware infrastructure, the Atos QLM will
emulate execution as a genuine guantum
computer would.

Software developed on the Atos QLM

can run on simulated, as well as on future
quantum accelerators, without changing a
line. The Atos Quantum Learning Machine
computes the exact execution of a quantum
program, with double digit precision. It
simulates the laws of physics, which are at
the very heart of quantum computing.

The Atos Quantum Learning Machine is a complete appliance

This is very different from existing guantum
processors, which suffer from guantum noise,
quantum decoherence, and manufacturing
biases, as well as performance bottlenecks.
Simulation on the Atos Quantum Learning
Machine enables developers to focus on their
applications and algorithms, without having
to wait for quantum machines to be available.

Thanks to the bespoke software and
hardware developed by Atos, the Atos QLM
has superior simulation capabilities, much
more than any other affordable appliance. In
its maximum configuration, it can simulate
up to 41 Qbits, which was until now, only
possible on large supercomputers, despite
the fact that the Atos QLM has the physical
dimensions of a simple business server.

The appliance is composed, non-
exhaustively of:

« A specific hardware infrastructure, with
large in-memory capacity and - available
soon - a dedicated hardware accelerator

« An extensible quantum circuit model (data
representation model)

« A universal guantum assembly
programming language (AQASM, Atos
Quantum Assembly Language)

The Atos Quantum Assembler (AQASM)

« A high-level quantum hybrid language, built
on top of the popular Python language

« A set of mathematic libraries and
algorithms - ready to use

Thanks to Atos’ large in-memory
infrastructure, it is simple and seamless to
upgrade the simulation capabilities from 30
to 41 gubits. Grow as your business needs it
while leveraging existing investments.

The Atos Quantum Assembler is an important component of the Atos QLM appliance. AQASM is designed in the Atos R&D labs. AQASM is
Atos’ implementation of the universal guantum software development language: QASM. Programs using AQASM can be used on the quantum
simulator today, as well as on the physical guantum computers of tomorrow. AQASM is configurable; it has the ability to program new quantum
gates or to mix existing gates. AQASM offers high-level wrappers for developers and accepts guantum programs from other frameworks thanks

to a versatile software development kit.
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Atos Quantum Learning Machine
functional scope

Programming @121

AQASM PYAQASM QPU

Assembly language to Python extension to Quantum processing
build guantum circuits AQASM unit emulation

CIRC QLIB

Binary format of Quantum arithmetic
quantum circuits libraries

Quantum algorithms Simulation

Variational Algorithms, Simulators Physics
such as QAOA and

VQE Different simulation Physical noise models

modules for Circuit Gateset tomography
models

Simulated Quantum
Annealing

Quantum Noise Simulation

The simulation of physics includes os

different models for quantum noise. I
Should the underlying technology be
trapped ions, superconducting circuits
or semiconducting silicon, the noise
models can be chosen and used tobe as
close as possible to reality.

I |deal Quantum CPU
Noisy Quantum CPU

Probability

0.0 T T T
20 25 30

ébroad range of services based oﬂ the Atos
LM

Join the Quantum revolution with Atos experts

Atos provides a broad range of services based on the
Atos QLM. Our mission, with our Quantum experts, is to
accompany you in every aspects.

From the discovery of the Atos QLM appliance, to the
development and simulation of your first Quantum
codes, our experts’ outstanding teaching skills and the
QLM intuitive programming environment gives you the
knowledges to join the Quantum revolution
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NISQ - Noisy lntermed1ate -Scale Quantum deviceswillbe thafirst quantum accelerators to be

' commetcialized in the next few Yrears. Hereinliesa double challenge for the industry: developing

. NISQalgorithmsisas 1mportant as burldrng the rnachlnes since both are required to 1clent1fy ' '
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Accelerate research on‘variational algorithms using Atos QLM E It AE

Quantum Approximate .

Vanatlonal Quantum

- Optimization Algorithm  Eigensolver

.amongother apfilication fields! .

Var|at|ona| Quantum - Vanatlonal Quantum , |
Facto'nng .+ Classifier * '

Explore both analog and drgrtal quantum
simulation paths to solve optrmrzatron use

‘cases using the Atos QLM -

NP#hard opt|m|zat|on proplems
+ have critical apphcanns in all
industries, such as portfolio

management logistics, antenna -«

location, chip design or clinical
trial database search. Classical
tools like sblvers and heuristics
" provide either’exact sollitions
fdr a small number of variables.
* or approximate ones for larget
problems, but their use is
" problem-dependent, and they do
‘not all have provable pehaviors.

In this field, quantum compying
holds maJor promises:

. Address larger problems
L
» Improve accuracy level
v
» Reduce time to solution

» And thus, reduce eneroy '
consumption
r

Usmg the /-\tos QLM; ‘you can
explore now two quantur-
related te'ghnofogical paths *

‘ to solve such problems in the

v future: '

v
v
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Key benefits of usmg both’ approaches inthe ~

\

AtosQLM e ;

« Better understand the speoﬁohes of d|g|tal and ahalog quantum
computmg v e . ’ 1

.- Compare igls beneflts and constraints of two quahtum compu‘hng
technolog|ca| patns applied to combinatorial optimization pfoblems *

» Prepare code to then run on NISQ accelerators or Quantum .
Anneal'lng machmes using the same programming envtronment

. ; ]
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O myQLM

Explore the capabilities of quantum programming on your laptop using
the world's most powerful quantum simulator’s programming framework.

Start building quantum programs
on your laptop with myQLM

Expand your quantum programming community with myQLM

myQLM is a python package that is provided
with open source interoperability connectors
with frameworks such as Qiskit, Cirg, ProjectQ
or Forest™ It was designed to democratize
quantum computing by allowing researchers,
students and developers to create and
simulate quantum circuits on their laptops.

It is fully compatible with the Atos Quantum
Learning Machine: users will be able to
launch their myQLM programs on their
organization's Atos QLM to benefit from
larger simulation capabilities and advanced
features like guantum circuit optimizers and
noisy simulators.

- myQLM is the best framework to help students, scientists and developers get acquainted
with guantum computing and quantum programming.

« |It's a tool to brainstorm, test and share ideas without being bothered by quantum noise.

« Users will have access to a broad user community as Atos also provides open source
translators from myQLM to other main guantum programming environments.

« Everyone's myQLM ideas can be shared via a community GitHub repository.
< All research done using myQLM will remain the property of the entity who produced it.

Join the myQLM community

To download myQLM and stay informed on the latest developments of our community, please
visit: www.atos net/myglm

Start building quantum programs on your laptop with myQLM

Inspired by the Atos Quantum Learning Machine

Programming

AQASM

Assembly language to build quantum
circuits

CIRC
Binary format of guantum circuits

pyAQASM
Python extension to AQASM
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Optimization

Open
Source

Open
Source
INTEROP

Connectors’ source codes: build your own!

SIMULATOR pyLinalg

Source code of this simulator: build your
own!

QLIB
Quantum arithmetic libraries

Quantum algorithms

Variational Algorithms, such as QAOA and
VQE


https://atos.net/en/lp/myqlm

Discover Atos’ broad quantum
simulation ecosystem

Features

‘ myQLM freeware ‘

Atos QLM appliance ‘ Atos QLM E appliance

Programming

pyAQASM/AQASM/CIRC formats v v v

Custom gates v v v

QLIB libraries v v v

Interoperability kit - open source translators v v v

Pre-/Post-Processing

Custom plugins v v v

Gate set rewriter x v v

Topology constraints solver x v v

Circuit Optimizer x v v

Digital QC Simulation

Simulation capabilities Up to 20 qubits Up to 41 qubits Up to 41 qubits

Simulation performances * * % % * % %k k

PyLinalg - open source noiseless simulator v x x

Advanced noiseless simulators

» Linalg

« Feynman « v v

« Stabilizers (stabs)

« Matrix Product State (mps)

« Binary Decision Diagram (bdd)

Noisy simulators

- Deterministic x v v

« Stochastic

Acceleration up to 12x - best suited for variational algorithms x x v

QLM for Combinatorial Optimization

« Simulated Quantum Annealing « (default) up to 500 variables

 [SOONI] Simulated Bifurcation Algorithm X v « (optional) up to 2000 variables
« (optional) up to 5000 variables

 [SOONI Acceleration for Simulated Bifurcation Algorithm x x v

Services

Training Self training Instructor-led training Instructor-led training

Support Community Subscription Subscription

Consulting On demand On demand On demand

Quantum Learning Machine
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Brochure

About Atos

Atos is a global leader in digital transformation
with 110,000 employees in 73 countries and
annual revenue of € 12 billion. European
number one in Cloud, Cybersecurity and
High-Performance Computing, the Group
provides end-to-end Orchestrated Hybrid
Cloud, Big Data, Business Applications and
Digital Workplace solutions. The Group is the
Worldwide Information Technology Partner
for the Olympic & Paralympic Games and
operates under the brands Atos, Atos|Syntel,
and Unify. Atos is a SE (Societas Europaea),
listed on the CAC40 Paris stock index.

The purpose of Atos is to help design the
future of the information space. Its expertise
and services support the development of
knowledge, education and research in a
multicultural approach and contribute to the
development of scientific and technological
excellence. Across the world, the Group
enables its customers and employees, and
members of societies at large to live, work
and develop sustainably, in a safe and secure
information space.

Find out more about us
atos.net
atos.net/career

Let’s start a discussion together
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For more information: atos.net/gqlm
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reproduced, copied, circulated and/or distributed nor quoted
without prior written approval from Atos.
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Brochure

About Atos

Atos is a global leader in digital transformation
with 10,000 employees in 73 countries and
annual revenue of € 12 billion.

European number one in Cloud,
Cybersecurity and High-Performance
Computing, the Group provides end-to-end
Orchestrated Hybrid Cloud, Big Data,
Business Applications and Digital Workplace
solutions. The Group is the Worldwide
Information Technology Partner for

the Olympic & Paralympic Games and
operates under the brands Atos, Atos|Syntel,
and Unify. Atos is a SE (Societas Europaea),
listed on the CAC40 Paris stock index.

The purpose of Atos is to help design the
future of the information technology space.
Its expertise and services support the
development of knowledge, education and
research in a multicultural approach and
contribute to the development of scientific
and technological excellence. Across the
world, the Group enables its customers and
employees, and members of societies at large
to live, work and develop sustainably, in a safe
and secure information space.

Find out more about us
atos.net/BullSequanaS

Let’s start a discussion together
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the Atos group. March 2020 © Copyright 2020, Atos SE. Confidential
information owned by Atos, to be used by the recipient only. This document,
orany partof it, may not be reproduced, copied, circulated and/or distributed
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The best plat 1for SAP HANA applications
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HANA is a go-to element when it comes to evolving SAP landscapes and, more
widely, for all Big Data environments where very high speeds are essential. Its
potential and benefits provide both performance and innovation for the entire I'T

landscape.
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S The largest SAP HANA implementation
in the world

Atos is supporting organizations of various sectors all over
the world in their SAP HANA deployments. The most
representative example is Atos helping Siemens to deploy
the largest SAP HANA implementation in the world, which
supports over 100,000 Siemens personnel and impacts
every business unit within the Group.

The benefits of BullSequana S for SAP HANA

Adapt to change quickly - “highly scalable and open solution”
Reduce cost and save implementation time - One-fits-all solution: from small configurations to very large.
Increase efficiency - Designed to deliver high performance 7 days a week, 365 days a year.

e 02 Trusted partner for your Digital Journey



Consectetur

Evelestis modignisquo quis eum alignam, cus
endi tem autam faceribus.

Idl\.i Iitdtul Dil rprepre ‘:‘t dl Iil [NlV) quJdti
doluptates vcluptae volupta tquostio

conessequae optionsed qui solore
olendasrasus abor atis volessus voluptist

al catiriomnic inca
eator O oIS

uga, Nem. Negui temqguibusae. Ovitium quat
eSCipsuUm, simaxime corisit omnisquas

orara Nnon-roanarium
reraHOH e P EaT T

Dolor sit amet

/ nr\n\ / @l_lm\

N

£
N L]

[ 7324 (]

A H

Na— — /

Business. Trust &

Customer

Reinvention Compiiance

ﬁpnr:fir\n:l

Experience Excellence

Lorem ipsum

Suntiore Molo

SObisit plitiun totatemporro ditibus quiates
totatio riorum ut eum volo con rest
resernatum hillabo reremoluptas et facil ilibus
dolessi aut et lat.

Sum evelestem quat. Et eum as enis et la
net quiam fugit harumagu aectur ad elit qui
corerum nullabo. Am, to moluptat

Lk

Lis sumquisinus. Oiuptatur arcil miilatur

Etenierrtivsarmadutaut et verchitlitatuscient
rmoluptaim laborib usant, cori cores

aut essitatur aut molo deniet autem ea sus
aliauam re nemodisaue nam nenectempos
solupta tiberch icabo. Fugia vent, sanis dus

alibuscienis alit alignat quiam, quati undi si
rest et eatiam alit que natem. Ut fuga. Itas
unt omnihic ipsundiones et hictisse di a solo

ol ] ] H L T i 4
StouUrscuciridartrirveriarrias T, yaatis

sed et la consectatet occat ius es con rem

[PTS ~ TS "
oo iac Curtnoag-Sstutatdlr at.

net reribus eri dit, que que vendiorit eost,
od magnimo luptae volendae inim quodi
in res et voluptatur aut dent et, cus dolor re
poribust asped que nonsed et et ipsunt.

Ti voluptatint repucae rmatis est laborit
atiorporeces iuni asperrunt eate sum gu’ idi
nonectatin corrovid maxim amus as as sedit
rerit quatiunt lacerumquias molectore debis
nonsenist od earios rehent experum si te
doluptati sumendit aliguam erchit earum qui
beature ptatatius nobitem porumen tioria
quidita tiorupta

Sollupt atumqguatiati aligendaeped experunt.

Quam is ratet iur molenis cillaturem quaeroris
et am eates pratet aut ad magnim fuga.
lgenirnus, officipis ilicitasimet aspeliatur
miliquis diiat id ma quaspero OCcuIT ne
veluptate dignimu scienis imiiiuptur, officab
orrume velendi simi, in experia con poribusa
nulparunt quam, sant volor acestis asimusa
pictur, comni nullor alit que eatenis mo que
as sitatur, int lia etum ipsam intiis explatinti
omnis voluptatur sendaes sitati sum id mod
qui officat uriorepedit labo. Caborum

Title of the document text



Brochure

About Atos

Atos is a global leader in digital transformation
with 10,000 employees and annual revenue
of € 12 billion. European number one in
cybersecurity, cloud and high performance
computing, the group provides tailored
end-to-end solutions for all industries in 73
countries. A pioneer in decarbonization
services and products, Atos is committed to a
secure and decarbonized digital for its clients.
Atos operates under the brands Atos and
Atos|Syntel. Atos is a SE (Societas Europaea),
listed on the CAC40 Paris stock index.

The purpose of Atos is to help design the
future of the information space. Its expertise
and services support the development of
knowledge, education and research in a
multicultural approach and contribute to the
development of scientific and technological
excellence. Across the world, the group
enables its customers and employees, and
members of societies at large to live, work and
develop sustainably, in a safe and secure

Find out more about us
atos.net
atos.net/career

Let’s start a discussion together
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— Bringing agility at scale

Toboost competitivity, enterprise I'T departments are continuously
challenged with making the business more efficient and with adopting
innovation initiatives, especially to accommodate easier growth capability.

BullSequana S series from Atos offers a new kind of enterprise servers,
ready to meet the accelerating demand for extreme computing power.
BullSequana S servers distinguishes with their exceptional scalability -
from 2to 32 processorsand up to48 TBRAMand 64 TB NV-RAM in a single
system - enabling consolidation of high-demanding business applications
while preserving and optimizing investments.

With BullSequana Agility, Atos continues to enrich the BullSequana S
portfolio to provide storage-optimized solutions for specific use cases
where virtualization and scaling horizontally (scale-out) is required to meet
the high demand for extreme agility at the speed and operational efficiency
of Cloud services, while lowering I'T costs.

BullSequana Agility provides, in one highly dense 2U rack-mounted building block, a balanced hyperconverged infrastructure (HCI optimized
for VMware vSphere® for server virtualization and VMware vVSAN™ for software-defined storage. It combines new entry-level BullSequana SA
servers based on the 2nd generation AMD EPYC™ processors, Hybrid or all-flash storage and optional graphics processing units (GPUs) - and
virtualizes all, consolidating them into a single manageable portal. BullSequana Agility thus enables all resources to scale simultaneously as
building blocks, while simplifying infrastructure deployment and reducing operational complexity.

Virtualization -

11

BullSequana Agility

building block
Server -
| VMware vCenter® server ®
Storage - ( J VMware vSphere®
Network L [ ] ESXD VMware vSan™
‘ \ BullSequana SA L
Storage H
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VMware VSAN™, the leading Software Defined Solution (SDS) for open agility

Contrary to HCl solutions that combined hardware and virtualization software from a single vendor, BullSequana Agility has been fully integrated
with the market-leading VMware software stack (VMware vSphere® and vSAN™). Supported on various certified x86 servers, among them
BullSequana SA servers, VMware Hyper-converged software gives enterprises the agility deploy their infrastructure in a variety of ways, avoiding
“vendor lock-in" which is a big concern for most of companies.

VMware VSAN™ provides seamless integration with VMware vSphere® making BullSequana Agility a simple and balanced platform for virtual

machines and maximizing BullSequana SA all-flash or hybrid storage. BullSequana Agility can scale easily and linearly without disruption from
2 to 64 nodes, according to your business needs, with VSAN™ allowing to simply create a distributed shared data store within the cluster.

VMware vShpere® + vSAN™

Virtual SAN data store
The benefits

BullSequana Agility brings Cloud-like flexibility to on-premise datacenters, fully offering a path to the Hybrid Cloud:

A turnkey and fully integrated solution that combines compute, storage, networking and virtualization in a single system
which is managed through a single management interface. BullSequana Agility uses a modular building-block approach with a
single pool of virtualized resources.

Easy to manage, deploy and scale, compared to traditional SAN-based infrastructures. Each node supports many fully
protected VMs, with all the nodes managed as a single entity from a unique management interface, vCenter® removing the need
to log on to multiple interfaces.

Ready for Hybrid Cloud: combined with additional Cloud management, automation and orchestration software, BullSequana
Agility can simplify the path to Hybrid Cloud by delivering a common platform to private and public Clouds.

Predictable performance with high performance storage with reduced latencies. Inline deduplication, compression and
optimization enable to minimize 1/O and network traffic.

) O & (@

8]
o
o
-

—

Optimized costs with lower CAPEX, no over-provisioning, lower operational expenses and the ability to have a pay-as-you-grow approach.

®

=

Easy procurement with a single point of contact.
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Main use cases of BullSequana Agility

A natural choice for Hybrid Cloud

Moving business applications to the Cloud is attracting more and In addition, for cost reasons, some applications are not well adapted
more companies, as it offers a high level of flexibility with a service- with the Cloud providers metering and billing, eg for data-intensive
delivery model that users can control and pay for as they need. applications with invoicing per outgoing data transfer. The

But moving the entire IT infrastructure to the Cloud is not a simple BullSequana Agility can be used to host these applications on a
operation lasting a few weeks or months. It can take several years. long-term period until the end of their lifecycle or their migration to a

suitable Cloud service.
Cloud computing is a game-changing technology. For a successful
migration to the Cloud, most organizations need to prioritize their
applications according to their simplicity to migrate. Unsurprisingly,
legacy applications are the most challenging as they are not
designed for the Cloud. Although it may seem contradictory, their
Cloud transformation will involve a refresh of the on-premises
infrastructure, with virtualization and the need for normalization

L
between the public Cloud and the on-premise data center. This is H Yb rld C I Ou d

called the Hybrid Cloud.

Thanks to BullSequana Agility, and its virtualization capabilities,
you can modernize your legacy on-premise environment and

be prepared for a future Cloud migration without redeveloping
applications. BullSequana Agility brings Cloud-like flexibility to on-
premise applications with the support of a common management
platform and set of tools, enabling to deploy services the same way On-Premise
on every Cloud - private, Hybrid or public.

Different levels of Cloud Hybridization

Support in the operating system of SDKs (Software Development Kits) and APIs (Application Program Interfaces) for Cloud providers, including Microsoft
Azure, Google and Amazon Web Service, enabling the development of new applications wherever on public or private Clouds.

Integration of VMware vSphere® and vVSAN™ with BullSequana Agility Ready Nodes allowing customers to take advantage of the same operating
environment in their own datacenters and on the public Clouds.

Cloud management and orchestration on top of BullSequana Agility can be provided by VMware vCloud Foundation.

Finally, BullSequana Agility offers a convenient and secure cloud-like platform for companies that need to stay on-premise to be compliant with their data
governance policies.

A flexible solution for Virtual Desktop Infrastructure (VDI)

Virtual Desktop Infrastructure (VDI) was probably one of the original
primary use cases that has favored the introduction of hyper-converged
infrastructure into companies, in order to simplify the deployment and
management of desktops while reducing costs. Each end-user accesses
his own working environment hosted in a virtual machine (VM) that lives
within a remote centralized server, as if it were running locally.

To get the full benefits of VDI, it is important to choose the right
infrastructure. Performance is probably one of the main challenges of VDI,
as applications and data storage reside on the remote server to which a
high number of users are connected, resulting in I/O intensive workloads.

— L]

LD

BullSequana Agility provides a flexible solution for better business
agility and worker mobility while driving down costs without sacrificing
performance. BullSequana Agility leads on a balanced and storage-
optimized architecture embedding low latency flash storage enabling
enterprises of any size to harmonize everything across employees and
give them access to their applications and online services with very fast
processing and response times from anywhere and anytime.

gonjonjon

In addition, BullSequana Agility allows to add users and virtual desktops
easily and to expand or shrink configurations by adding or removing
nodes according to your needs.

Finally, with the support of NVIDIA GPUs, BullSequana Agility is well-suited
for graphic-intensive VDI environments.
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A general-purpose virtualization solution

When discussing digital transformation and moving to the Cloud, agility
is one of the primary justifications. Agility is also a primary reason why IT
managers are introducing HCl solutions in their datacenters. And when
we talk about HCI, we imply virtualization for both compute and storage.

BullSequana Agility easily consolidates compute, storage, network and
virtualization into one infrastructure stack that operates as an elastic pool
of resources. In a way, combining storage with compute is a return to
the past, but in the same time it eliminates the need for a highly skilled
administrator or a team to manage the traditional SAN environment.

BullSequana Agility is ideally suited for small to large scale-out workloads,
as it can very quickly accommodate unanticipated resources demands,
especially for storage capacity. Indeed, with the increasing volume of
data, predictability is becoming a big challenge for most custormers and
the way the solution will manage unpredictability after purchase is an
important factor in their decision.

Key BullSeguana Agility functions are managed by VMware vSphere®
and VSAN™. Implementing VSAN™ gives access to key technologies,
such as data reduction, deduplication and compression that easily enable
the reduction of storage capacity with minimal impact on performance.
This is managed through vCenter® Server and supports vSphere® cluster

features such as vMotion® HA, Distributed Resource Scheduler™ (DRS)
and Fault Tolerance (FT).

Furthermore, VMware vVSAN™ offers built-in-security features
guaranteeing data protection and compliance with security policies
reguirements.

( A

E | @ vShpere + vVSAN

network

compute storage virtualization
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— Find the platform that fits your business need

With longstanding experience in system integration and service delivery across a range of
industries, Atos ensures that technology delivers on its promise for business. As a VMware
Principal Partner, Atos, with more than 1200 certified experts, demonstrates architectural and
deployment mastery of data center virtualization and hyperconverged infrastructures.

With BullSequana S customers can take advantage of modern platforms with the ability to
choose the infrastructure of their choice according to their business needs.

Scale-out deployments 1 & 2 CPUs nodes

O BullSequana SAIO O BullSequana SA20 O BullSequana SA20G
1socket 2 sockets 2 sockets
2U 2U 2U
with up to 3 GPUs

Storage optimized: price/TB, disk density
Balanced infrastructure
Agility

E— 06 Trusted partner for your Digital Journey
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Scalable 2U modules - 2 CPU-pace upgrade

| L4

©® BullSequana $400 ® BullSequana $800 ® BullSequana S1600 ©® BullSequana $3200
2-4 sockets 2-8 sockets 8-16 sockets 16-32 sockets
4U 8U 21U 42U
Performance optimized

Outstanding scalability; Investiment protection
Optimized TCO through consolidation
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— Context and challenges of customer

As data volume grows exponentially both in volume and formats across
multiple infrastructures from cloud to on-premise, getting value from
data becomes more challenging. There are several core challenges that
an organization must address to get maximum business value from their
data.

Challenge #1 Harmonize data governance, security, management and control

Security and management policies are difficult to implement across your different data stores and moving data is often not possible: for practical
reasons, like too large in volume, too costly to move or impossible to ensure the latest version across multiple locations; and often for principle
reasons such as compliance restraints.

Challenge #2 Standardize the processes used for analytics across the organization

The processes for analyzing the data are difficult to harmonize consistently across the organization, no matter the whereabouts or type. Without
a consistent view, data science modelling capabilities are restricted in interrogation approaches in their effectiveness and ability to re-use across
the organization.

Challenge #3 Leverage data stored in silos across the business

To industrialize the use of data and insights out across the organization at scale can be impossible to achieve with silos commonly built up from
different data stores.

Organizations overcoming these challenges will be able to glean insights from complex and intense data. A hybrid datalake infrastructure is

highly scalable in modular environments, capable of supporting extremely large data volumes and formats. It provides consistent and reliable
security, governance, lineage, management and automation across these stages irrespective of the data type or data state.
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Overview of Codex Datalake Engine &
Cloudera CDP

Codex Datalake Engineis a turnkey solution (preconfigured, scalable, easy-
to-use and fully virtualized solution). It helps customers focus on solving
business problems. It is cost & energy effective with minimal administration.
As a result, organizations spend less time installing, tuning, operating,
troubleshooting, patching, upgrading, and dealing with integration,
adoption of technologies and scale-related issues.

Codex Datalake Engine is delivered as a turnkey solution that features
BullSequana S and SA20, two of the most agile, scalable and open servers.
With their dynamic reconfiguration capabilities, BullSequana S and SA20
server, powered by AMD processors, combine exceptional performance
with unprecedented levels of agility and efficiency.

Codex Datalake Engine is Cloudera certified and uses Cloudera CDP for
data life cycle management.




— Focus on Codex Datalake Engine

End to end offering: from
consulting, architecture,

configuration, migration Cloud workload elasticity Diversity & versatility of
service up to deployment brought on private hardware components (up
of the hybrid data platform infrastructure with to 128 hyperthreaded cores
including BullSequana S Cloudera CDP Private Cloud per server, 10 to 100Gbps Support multiple scalable
series high performing Experiences based on networking, wide range of storage backends (classic
servers. Kubernetes. supported Nvidia GPUs). HDFS to object storage).

Enable scalable and Blazing fast production Modular architecture, from Private Cloud solution,
auto-scalable Al/ML deployment of SQL commodity Data lakes to compliant with data
workloads with Cloudera streaming based on Flink private cloud deployments sovereignty reguirement.
Machine Learning and Cloudera of AI/ML jobs.

experience.

Cloudera CDP

With the Cloudera Data Platform - the industry’s first Enterprise Data Cloud, the field of possibilities of analytics on any Cloud is widened

- enabling the speed and agility the business wants with the security and governance the enterprise demands. CDP is an integrated data
platform that is easy to deploy, manage, and use. It delivers powerful, self-service analytics across hybrid and multi-cloud environments with the
granular security and governance policies that IT leaders demand. CDP is a new approach to enterprise data that delivers a full range of analytic
capabilities from the Edge to Al.

Benefits of Codex Datalake Engine & Cloudera CDP is different from other data platforms and analytics
services in four important ways:

TTM - lightspeed Time-To-Market, from Open - is 100% open source, open compute, Multi-function - Reduces the time and effort
procurement to production use-cases. open storage and open for integration - to deploy common application types with
Reduce cost for architecture, automation, and  enabling rapid innovation and protecting five new self-service experiences: flow &
resources management. organizations from vendor lock-in. streaming, data engineering, data warehouse,

operational database, and machine learning.
No matter Data Engineers, Data Analytists,
Data Scientists, Data Stewards, ...

3'5&3 3

dgd
Secure and Governed - Simplifies security, Any cloud - Provides maximum choice and Together, Atos and Cloudera are committed
privacy, and compliance for diverse flexibility with the option to manage, analyze, to bringing world-class hybrid solutions to
enterprise data on any cloud through shared and experiment with data on-premises, in market.
data experience (SDX) technologies. SDX hybrid, private cloud, and multiple public
makes it easy to create a secure data lake cloud environments.

in hours instead of weeks and replaces
tedious scripting with “set it and forget it”
convenience.
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Architectural Diagram —
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Why Atos and Cloudera Partnership —

Cloudera provides a scalable, flexible, integrated platform that makes
it easy to manage rapidly increasing volumes and varieties of data.
Codex Datalake Engine is Cloudera certified. It is the result of a joint
effort between Atos and Cloudera to achieve a solid and trustworthy

data architecture and deliver the most complete, secure, industrial and

qualified datatake solution on the market.

Codex Datalake Engine and Cloudera CDP
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Foreword

By 2022 Gartner predicts that 80% of enterprise-generated data
will be created and processed outside of the data center and
cloud infrastructures compared with 10% today*. Edge computing
will pick up this job; extending cloud computing capabilities and
allowing us to deal with the data tsunami being created by the
Internet of Things (Io'T) revolution.

Edge will allow us to move away from a reliance on centralized
data centers and remove the issue of networks having to transmit
ever-increasing volumes of data. It will help us make optimal use
of the growing reservoir of unstructured data produced by [oT
devices and of rapidly maturing analytics technologies and will
enable IoT devices to make full use of artificial intelligence and
offer ever more opportunities for innovation.

[t means real-time information processing at the source enabling
faster reaction times. It will change the factories of the future,
create smart cities and has the potential to completely change the
way we travel through autonomeous vehicles.

Over the last five years, Atos has made a continuous and
significant investment in the competencies, technologies and
resources needed to help you embrace the edge computing
revolution.

These investments now come together in Atos Codex Datalake
Engine and BullSequana Edge - solutions we have specifically
designed to enable the rapid adoption of edge computing, so you
can take full advantage of the IoT and Al revolution.

*Source: Smarter with Gartner, What Edge Computing Means for Infrastructure and Operations, October 3, 2018
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The evolving cloud —

Cloud computing is now the predominant mechanism for A huge data explosion

IT service delivery. Enterprises appreciate the benefits it The loT is fast becoming an essential source
brings - the agility, scalability, cost efficiency and more. of data; its volumes limitless. Unlimited Al, social
Er‘]egcr‘drr:e”t approach, however, needs to evolve in the networks, applications, sensors and captors,
The rapid advance in technologies such as the Internet among other things, are only adding

of Things (IoT), big data analytics, machine learning and to the soaring data and content. By 2030,
artificial intelligence (Al) requires an alternative. the total volume produced could reach 1

yottabyte - that's a trillion terabytes or a million

Why? Because ingesting massive data sets from trillion megabytes

geographically distributed edge devices and processing
it in the cloud generates critical issues. Today’s networks

are not yet ready for the incredible growth expected in Data shifts to the edge
data to be transferred. Potential risks include low latency, Around 75% of data is expected to be produced
bandwidth congestion, poor scalability, not to mention at the edge by 2020, with only 25% still produced

privacy, sovereignty and security issues. within the data center.

With crucial production environments needing real-time . .
(or near realtime) reactions in closed-loop environments, A growing complexity of the data

there is a pressing need to transfer real-time data More and more complex and unstructured
processing and analysis nearer to the source of data. data is produced at the edge. Data is produced
Compute capability needs to be provided inside an . Ry

environment where connectivity and response times can from ma”V Va“OUS SO_urceS - d_lfferent formats
e including text, voices, images, video streams,
tightly controlled. sounds and sensors.

Edge computing provides a perfect response to these
high-stakes challenges.

Exactly what is edge computing?

Edge computing is an important element of the post-cloud era, extending rather than replacing the cloud. It allows data to
be processed rapidly at the edge, close to where devices are generating it.

The decentralized and distributed nature of edge computing avoids unnecessary network transmission to the cloud and
enables the near realtime actuation of connected things.

Simply put, edge computing makes large-scale Al at the edge not only possible but also cost-effective. In doing so, it opens
the door to unprecedented innovation.
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— The Atos edge vision

The exponential growth of intelligent sensors and devices
is generating an unprecedent amount of data. This is
reshaping IT architectures, as increasingly powerful
processing and machine learning inference capabilities
are required at the edge of the networks to enable next
generation, transformative Al and loT applications.

5 edge computing core strengths

— 04

Real-time

Addresses |oT latency issues,
enabling a near real-time response
by bringing computation close to
data sources.

Video analytics

Capacity to analyze massive
(1IGIGA bits data per second) and
complex video data in real time.

Security and privacy

Data in motion and data at rest

as well as the physical server are
protected by an advanced chain of
security measures.

Cost reduction

Massive and complex data induct
high satellite and cloud provider
costs. BullSequana Edge can be
completely used independently.

Local autonomy

It can communicate through radio,
private LTE or Wi-Fi networks. Can
be mounted in a 2U form factor
rack. Reduced dependence on
cloud and data center availability
and connectivity.

Trusted partner for your Digital Journey

BullSequana Edge has been designed to meet these
challenges, delivering powerful Al inference and streaming
analytics capabilities while ensuring that the data at the
edge remains safe and secure.



BullSequana Edge offer —

2 core solutions
Atos Edge Computer Vision

It enables a large set of intelligent cameras to collaborate
holistically in real-time, permitting tracking of operations
without interruption.

Features:

« Advanced feature extraction (person, faces, emotion,
behavior), or privacy by design

- Digital signature used for personalized operations

» Feature sharing and classification

« Automatic actions based on feature analytics

» Real-time and post-event actions or post event analytics

- A powerful search function accelerates the search of a
specific person from multiple criteria

Product design:

» Exceptional hardware acceleration for machine learning
applications

« Can be equipped with two powerful NIVIDIA GPUs,
or optional FPGAs/ASIC accelerators to deliver high-
performance machine learning inferences

» The architecture is based on micro-services and
guarantees the scalability of the solution as well as the
operational efficiency

» The Web interface offers a graphical application view to
track and search

Atos Edge Data Analytics

Tenfold potential of sensor analysis with real-time
ingestion and monitoring without interruption.

Features:

« Enables organizations to improve their business models
with predictive and prescriptive solutions

- Make data trustworthy and useable - with strong data
governance within a robust data architecture to ensure
data guality, security and privacy

« Manage the complete data life-cycle - from data
ingestion, data cleansing, data blending, data discovery,
audit, data lineage and policy enforcement

« Enable compatibility and minimizing risk - by providing
on-site data storage to give full control of the data and its
lifecycle, as well as full control over the infrastructure, the
applications and the operations.

- Is designed to enable open source based
hyperconverged infrastructure solutions which enable
flexible resource sharing between nodes, with centralized
management and security hardening.

2 core solutions enhanced by Edge Data Container for your specific needs

« High storage capacities
Ranges from a small rack up to complete secured, air-
conditioned containerized data centers

« Extreme Environments
High performance in dust, heat, humidity

« Isolated areas
Delivers an all-in-one solution, serving as a decentralized
IT system

Autonomy
Can run autonomously in non-data center environments;
no need for a white room or local IT teams to operate

« Security
Highly sensitive data Is a secure, highly standardized,
industrial solution

» Applications
Edge Computer Vision, Edge Data Analytics and other
applications can run on Edge Data Container
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— Putting Edge use cases
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Manufacturing

Becoming agile is one of the biggest
stakes for factories. Industrials manage
short product production cycles with

a high degree of product variation. To
facilitate processes, production line
data needs to be analyzed in real time
although limited connectivity.

BullSequana Edge’s solutions: Edge
data analytics and Edge computer
vision facilitate reaching industrial
goals. « Atos Edge Data analytics
enhances predictive maintenance,
inventory management, intelligent
logistics, fleet tracking and connected
workers. Its machine learning
algorithms create local inference for
massive and complex data analysis.
You take decisions in real-time at the
right time, locally. « Manufactures
have complex camera networks for
security and quality purposes. Edge
Computer Vision analyzes multi-
camera quality control inspection. It is
designed for high massive video data
analysis in real-time and in complex
environments (dust, heat, humidity

Why Atos?

Energy & Utilities

All energy infrastructure components
are undergoing major changes on
distributed generation (solar, wind),
electric grid bidirectionality, effective
energy storage, water conservation
and on distribution infrastructure
worldwide. Edge computing is
game-changing in intelligent
operation/ automation & predictive
maintenance. Edge Data Analytics
identifies malfunctions and optimize
maintenance from the data provided
by sensors. Upfront scheduling of
maintenance services and asset
optimization are improved.

Retail

Retailers are facing new challenges
to strengthen revenues despite
e-commerce competition. Thus, loss
prevention and margin increase
are critical. Today, most of losses
are due to shortage in shelves and
theft (Around 2% of loss per year
and increasing with automatic pay
stations). Edge computer vision
analyzes movements on shelves to
improve restocking process. The
multi-camera data analysis captures
theft trials and alerts security before
theft is committed. To drive higher
revenues, retailers take advantage
of in-store data: product shortage
on shelves, heat mapping, shopper
tracking and price matching. Edge
Data Analytics improves processes,
customer experience and revenue by
providing realtime data analysis.

Smart Cities

Smart Cities are complex
environments in which massive
complex data improves situational
awareness to ensure safety and
security. Edge computing in
combination with Al (Artificial
Intelligence) improves emergency and
security operations. Edge computer
vision enables real-time search

and tracking of people of interest
based on criteria to accelerate post
event investigation. In addition, it
detects automatically and in real-
time abnormal situation/behavior
identification. You have the right
information on-time to ensure safety,
even in low connectivity conditions.

Transports

Edge computing transforms
transports in terms of connectivity
(connected car/plane/rail), telematics
(fleet trucking route optimization,
condition-based maintenance),

and autonomy (advanced driver-
assistance systems, autonomous
vehicles). Connected cars, trucks,
buses, ships, trains and other
vehicles can continuously and
bi-directionally communicate with
ecosystems and environments. Edge
computer vision and Edge Data
analytics empower smart services
like traffic management, predictive
maintenance, convenience services,
after-sales solutions with massive
complex and video data analysis in
real time. BullSequana Edge enables
smart transport different modes of
transport & traffic management, and
enable various users to be better
informed as well as to make safer,
more coordinated and “smarter” use
of transport.

Atos is uniguely positioned to support organizations in the post-cloud era, helping them understand,
deploy and fully leverage edge computing.

Our clients have tremendous knowledge of their industries and challenges. To fully benefit from edge
computing, they need a partner who understands their business as well as they do, a partner with
hands-on experience and a partner who can provide them with best-in-class people, technologies,
computing capabilities and alliances. These are all essential elements to make edge computing a

reality today.

Atos delivers a complete edge computing solution, including hardware, software, professional services
and ready-to-go use cases. This environment is a prerequisite to consolidate data in a data lake engine
while training new analytical models, developing inference models and analyzing real-time data

streams - using an edge server in a micro data center at the edge.

Trusted partner for your Digital Journey
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About Atos

Atos is a global leader in digital transformation
with over 110000 employees in 73 countries
and annual revenue of over € 11 billion.

European number one in Cloud, Cybersecurity
and High-Performance Computing, the Group
provides end-to-end Orchestrated Hybrid
Cloud, Big Data, Business Applications

and Digital Workplace solutions.

The group is the Worldwide Information
Technology Partner for the Olympic &
Paralympic Games and operates under

the brands Atos, Atos Syntel, and Unify.

Atos is a SE (Societas Europaea), listed

on the CAC40 Paris stock index.

The purpose of Atos is to help design

the future of the information technology
space. Its expertise and services support

the development of knowledge, education

as well as multicultural and pluralistic
approaches to research that contribute to
scientific and technological excellence. Across
the world, the group enables its customers,
employees and collaborators, and members
of societies at large to live, work and develop
sustainably and confidently in the information
technology space.

Find out more about us
atos.net
atos.net/career

atos.net/en/about-us/corporate-
responsibility-and-sustainability/
environment

Let’s start a discussion together
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industrial & logistics facility

Located in Angers, Atos industrial and logistics site is responsible for
the management of the supply chain, industrialization, manufacturing,
integration and tests of high technology I'T products, as well as the

validation of customer solutions.

As part of the Big Data & Security division,
the Supply Chain & Manufacturing

entity is responsible for validation and
industrialization, in close collaboration with
the Group's Research and Development
teams, including:

« coordination and overall control of the
supply chain, from sourcing to delivery,

« assembly, test and personalization of
servers and supercomputers,

» customers configuration validation
before delivery,

« collection and processing of end-of-life
products,

» procurement and distribution of spare
parts, ensuring stock optimization
and cost reductions.

Key figures
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Lean

competitive, agile

ethical, and customer-focused

Industrialization expertise in technology

Global HPC Test Lab

A strong partnership with Research & Development teams enables us
to define the resources we need to put in place in order to implement
the manufacturing and logistics processes from the earliest stages in
the design of a new server. This involves piloting the introduction of
new offerings with a view to their future commercialization, moving
from a logical concept designed by researchers to physical fabrication
by a technician, so as to guaranteethat the product will be successfull.

A competitive Supply Chain

The operation of the supply chain guarantees the optimization of all
production flows from purchasing right through to delivery at the end
customer’s site, end to end, with no disruption to any of the processes
involved. The ultimate aim of the supply chain is to deliver high quality
products to customers, at requested date, at the best price, and
environnementally friendly.

Configuration to customers’ requirements

The entire solution ordered by the customer is the responsibility

of individual integration and testing units: every customer need is
different, every order is unigue. Once a customer order is received, the
processors, memory, cards, disks and other peripherals are assembled
in the servers. System and drive trays, as well as other elements that
have been ordered are mounted and cabled in the rack.

To build increasingly efficient digital infrastructures, it is essential to
provide industrial and logistics services which are specifically adapted
to each customer’s requirements. The Test Lab allows customers to
test and validate their solution before delivery thanks to our secure
and favorable environment (personalized reception, control rooms,
adapted tools, collaborative space).

Citizenship approach

Our desire to contribute to environmental protection and sustainable
development is reflected in its total commitment to a citizenship
approach. This has already been materialized by having our industrial
system certified and ensuring conformance with the AFAQ reference
system. The industrial and logistics site is one of the first 100
companies to have developed an integrated HSQE (Health, Safety,
Quality, Environment) management system.
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About Atos

Atos is a global leader in digital transformation
with 0,000 employees in 73 countries and
annual revenue of € 12 billion.

European number one in Cloud, Cybersecurity
and High-Performance Computing, the Group
provides end-to-end Orchestrated Hybrid
Cloud, Big Data, Business Applications and
Digital Workplace solutions. The Group is the
Worldwide Information Technology Partner
for the Olympic & Paralympic Games and
operates under the brands Atos, Atos|Syntel,
and Unify. Atos is a SE (Societas Europaea),
listed on the CAC40 Paris stock index.

The purpose of Atos is to help design the
future of the information space. Its expertise
and services support the development of
knowledge, education and research in a
multicultural approach and contribute to the
development of scientific and technological
excellence. Across the world, the Group
enables its customers and employees, and
members of societies at large to live, work
and develop sustainably, in a safe and secure
information space.

Find out more about us
atos.net

Let’s start a discussion together
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