SWICO

Insights for Insiders




Quantum Readiness

Oliver Ottow

Client Engagement Leader —
IBM Innovation Studio Zurich & Think Lab IBM Research Europe

email: oot@zurich.ibm.com

SWICO



Quantum Computing —
Built tor ditticult problems

N0 matter how powe
there are problems t

Hard problems
(NP hard)

ful,

nat conventional computers simply cannot solve

Classically
tractable Quantum
(Polynomial) tractable

Simulating Nature

Physics
Chemistry
Materials Science

Mathematics &
Data with Structure

Machine Learning
Ranking
Symmetric groups
Factoring

Other

Sampling problems
Optimization

RIsk analysis and option
oricing




“Quantum computing has the potential to create over S5008B in
value at tech maturity.”— BCG
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Aerospace and
automotive

Automated vehicles:
up to $108

Fluid dynamics:
$10-30B

Materials:
$10-208B
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Financial services

Risk management:
$10-208B

Market simulation:
$30-35B

Fraud, money
laundering: $20-30B
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Catalysis:
$20-508B

Materials:
$20-30B
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Energy, environment
and utilities

Solar conversion:
$10-30B

Battery design:
$20-40B
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Healthcare and
lIfe sciences

Drug development:
$40-80B

Source: BCG, “The Long-Term Forecast for Quantum Computing Still Looks Bright,” 2024
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Investment varies signiticantly by industry,
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o from 7% |

N 2023

with A&D and Government leading
Investment.

Source: IBM Institute for Business Value — Quantum is coming
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Development Roadmap IBM Quantum

2016-2019 @ 20200 2021 e 2022 2023 2024 2025 2026 2027 2028 2029 201885

Ran quantum circuits on Released multi- Enhanced quantum Brought dynamic Enhanced quantum Demonstrated Deliver quantum + Enable the first Improve quantum Improve quantum Deliver a fault- Beyond 2033,

IBM Quantum Platform dimensional execution speed circuits to unlock execution speed accurate execution HPC tools that will examples of circuit quality to circuit quality to tolerant quantum quantum computers
roadmap publicly by 100x with more computations by 5x with Quantum of a quantum circuit leverage Nighthawk, quantum advantage allow 10K gates allow 15K gates computer with will run circuits
with initial focus Qiskit Runtime Serverless and at a scale beyond a new higher- using a quantum the ability to run comprising a billion

gateson up to

on scaling execution modes exact classical connectivity computer with HPC 100M gates on 2000 allbi
simulation (5K gates quantum processor 200 qubits unlocl?iadﬁ’e fll
on 156 qubits) able to execute more power oquuantum

complex circuits computing

Code assistant

Applying algorithms Functions Use case ) Computation
to applications benchmarking libraries
toolkit

Discovering new Advanced Advanced Utility mapping ) Circuit libraries
algorithms for classical classical tools
advantage transpilation tools mitigation tools
Orchestrating Resource Management
workloads for
quantum + HPC Qiskit Plugins Profiling tools ) Workflow

Serverless for HPC accelerators

Execution

modes

Accurately Qiskit Runtime

and efficiently

executing on IBM Quantum Experience OpenQASM 3 Dynamic 7 Error 200K CLOPS Utility-scale Fault-tolerant ISA
quantum Circuits mitigation dynamic

computers circuits

Hardware - ==\ Falcon | Eagle Heron Nighthawk Nighthawk & B Nighthawk Nighthawk Starling Blue Jay
18] (5K) (7.5K) (10K) (15K) (100M) (1B)
canary
5 qubits
27 qubits 127 qubits 5K gates 5K gates 7.5K gates 10K gates 15K gates 100M gates 1B gates
Albatross 133 qubits 120 qubits 120 qubits 120 qubits 120 qubits 200 qubits 2000 qubits
16 qubits
Upto 120x3 = Up to 120x9 = Up to 120x9 =

Penguin 360 qubits 1080 qubits 1080 qubits
20 qubits
Prototype

@ completed 53 qubits

) On target
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Across all use
cases areas,
organizations
are advancing

30%:

from quantum
exploration to ‘
deployment '
+ 4%
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Source: IBM Institute for Business Value — Quantum is coming



The tuture of
computing will
consist of
Quantum
Computing, Al
and classical
computing.



Quantum
computing has
entered Its

adoption phase.

Get tamiliar ana
use learning
opportunities

Courses:

Basic course on quantum information:

General formulation of quantum information:

Quantum business foundations:

Tutorials:

Hello world:;
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IBM Quantum Plattorm: getting startec

Go to the IBM Quantum Platform

and create an IBMid to run your own circuits!
Create an IBM Cloud account

Everyone can get in, you just need an email account! s e e T e e i

® Account information

Email

Enter an email address.

Sign in to IBM Quantum

Continue with IBMid

Sign up with Google

Q)

Sign up with Red Hat

\|
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Next W

Verify email

New to IBM Quantum? Personal information
Create an IBMid

Account notice

Having trouble signing in?

Create account

Try signing in with an IBMid. If you are still
having issues, contact the IBMid help desk.

Get started today on ® Copyright IBM Corp. 2014, 2025. All rights reserved
IBM Quantum Platform



https://quantum.ibm.com/

Make the world

gquantum sare

@OOOOOO
000
OO
®e®

@O0
@

0000

OF 0N _
0@

OF X0 _
ol 101 X©
O@®O

@ @)!("@"%_h*
@( M #%#$%)!@
| (G
M@ )*
H
%A@  --
C#(((
QAN &
@M #%
#INEN
/\/\/\#(*@#
H=—=@(H#&$"$_

+] )+ -=




\What can a
cybercriminal

do?

Availability of “cryptographically relevant” quantum computers

=0 @ ﬁ’ Of

Harvest confidential Decrypt lost or Disrupt business with Manipulate digitally

data to decrypt later harvested confidential manipulation through signed contracts anc
data by breaking fraudulent legal history by forgi

“Harvest now, encryption authentication digital signatures

decrypt later”

Urgency™ Confidentiality Integrity Authenticity

*for some data and systems



The good news
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