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Full Stack Quantum | ool
COmpUting Company & Services

Integrated utilities that extend functionality
through the stack

Algorithms
& Applications

Applying quantum circuits and hybrid
routines to solve real world problems

Qiskit Functions

Collections of circuits, templates, and
pulse schedules across multiple
application areas.

Hardware
& Systems

Computing systems capable of running
guantum circuits and pulse schedules
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There is a rich seam of problems that cannot be solved by classical and supercomputing, and never will.

These are the trillion-dollar problems that quantum computing was designed to solve.
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Hard problems

(NP) Easy problems Quantum easy
(polynomial)
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These computationally complex problems exist across almost every industry.

Banking Automotive Chemicals Life sciences Healthcare Logistics Public services
- Fraud — Battery ) — Sustainable — Efficient drug - Accelerated — Global logistics ~ Security/safety
monitoring material design products research and diagnoses optimization — Multimodal

- Portfolio - Material design - Low-carbon development - Personalized — Disruption transport
optimization - Mobilityasa manufacturing - Clinicaltrials interventions management - City resource
~ Risksimulation Service - Resilient - Tractable - Adherence to - Routing planning
— Customer - Quality control supply chains fprﬁjt.ein drugs optimization — Disaster
analytics - Self-drivingand - Pro;e§s ‘ oding ‘ — Biomarkers - Pre.dictive management
— Time series ADAS optimization - Shall—centtr!c - Image maintenance ~ Fraud
forecasting — Production - Assethealth erapettics processing - Forecasting gre]ge;:;'g;'max
optimization — MRNA
Insurance Electronics Airlines Energy and utilities Aerospace Oiland gas Telecom
- Catastrophe - Fasterproduct - Forecasting ~ Energy trading - Material - Emissions - Network
modeling design and revenue - Optimization discovery reduction optimization
- Precise - Circuit defect - Irregular ofenergy grid - Aircraft design - Reservoir - Network
CLri]:[iclJinr:er identification operations - Renewable_s ~ Assethealth simulation 32?;23&
P s — Process — Network system design - c . — Virtual flow
- Efficient risk optimization planning - Energ orrosion meters - Contextual
y and material
management ) forecasting . . customer
— Production — Safetyand interaction — Subsurface segmentation
— Optimized optimization maintenance - Hyper- - modeling
pricing of - li | - H personalization - Fuelefficiency ~ Fall = Cybersecurity
premiums Quality contro yper- anure. network
personalization — Assethealth prediction
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Development Roadmap 15 Quantum

2016-2019 e 2020e 2021e 2022e 2023e 2024 2025 2026 2027 2028 2029 2033+

Run quantumcircuits Release mu ti- Enhancingquantum Bringdynamic Enhancingquantum Im proving quantum Enhancingquantum Im proving quantum Im proving quantum Im proving quantum Im proving quantum Beyond 2033, quantum-
on the IBM Q uantum Platform dime nsio nal execution speed by circuits tounlock execution speedby circuitqualityand execution speed circuitquality to circuitquality to circuitquality to circuitquality to centric supe rcom puters
roadmap publicly 100x with Qiskit more computations 5x with quantum speed to allow 5K andparallelization allow 7.5K gates allow 10K gates allow 15K gates allow 100M gates willinclude 1000's of
with initial aim Runtime serverless and gateswith with par titioning and logical qubits unlocking
focused on scaling Execution modes parametric circuits quantum mod ularity the full powe rof
quantumcomputing
Platf
Data Scientist am
Qiskit C ode ¥ QiskitFunctins Mapfi ngCdlection Specific Libaries General pupose
Assistart Sewice QClilraries
Researchers Middleware
[
Quantum
Physicist

Blue Jay (1B)

Errar correction

1BM Quartum Experience QASM3 ro Flamingo (5K) Flamingo (7.5K) Flamingo (10K) Flamingo (15K) Starling (100M)
Errar Mitigation Error Mitigation Errar Mitigation Errar Mitigation Error correction

Error Mitigation

Sk gates Sk gates 75k gaes 10k gates 15k gates 100M gates
133 qubits 156 qubits 156 qubits 156 qubits 156 qubits 200 qubits

Early Falcon

Canay  Altatross  Pengiin  Protaype Benchmarking

1B gtes
2000 qubits

Benchmarking
127 qubits

Errar corrected

Classicalmodular Quantummodular Quantummodular Qantummodular Qantummodular Errar corected R
modularity

5qubits  16qubits  20qubits 53 qubits .
27 qubits modularity

133x3 =399 qubits 156x7 = 1092 qubits 156x7 = 1092 qubits 156x7 = 1092 qubits 156x7 = 1092 qubits

Innovation Roadmap

o L 5 o
Software 1BM ¥ ppplication ¥ ¥ Qiskit © Alenhanced ¥ Resource ©  Scalablecircuit
Innovation Quantum modules Serverless quantum management knitting
Experience Modulesfor domain Demonstate Protatype System partitioning Circuit pattifioring
specific application concepts of demonstraticns of Al to erable parallel with classical
anddgorithm quantumcentric- enfanced circuit execution reconstruction at HPC
workflows Swpercomputing transpilation sale
Har dware Early Falcon Osprey Condor Flamingo ® W Kookaburra Cockatoo Starling
Innovation Canary Pengiin sy Demonstrate scaling emo Den Demonstrate path to
5qubits 20 qubits SiEbeEsn with modular o e immroved quality with
sabgandridge  l Canagors logied g,
Albatross  Protaty pe SN
16 qubits 53 qubits readout \ﬁ >
Heron Crosshill
® Tunable cotpler Architecture m- caupler
Executedby IBM demonstraticn based on

tunable-
casplers
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The Gross (144) Code

“In our paper, we
looked for fault-
tolerant quantum
memory with a low
qubit overhead, high
error threshold, and
a large code
distance.”

Codecutsoverhead/
for quantumerror
correction by 90%




A noisy

produces

expectation values
on 127 qubits,
outside of

| computation.
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Network members
Content viewers

Total research papers

2,967
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Industry clients

54

250.3K
(3%)

T 74 (3%)

Registered users

6K

&

Quantum systems deployed

12

Fa

Certified developers

1,188

off

Qiskit forks

2,242

&

Qiskit advocates

544

T 8K (1%)

iG]

Quantum innovation centers

39

A

Qiskit dependent projects

345

al
Quantum courses

711



¢ ¢ Software for performance,
| S | 1: stability, and reliability ot
gquantum-centric

O SDK 1 | @ computations.

The lingua franca of quantum
computing preferred by 69% of
users*; write once and execute
0 quantum circuits on 10+ different
6 9 /0 hardware manufacturers

* 2023 Unitary Fund survey



Expanding education and research

- I-'.

IBM Quantum
Learning Platform!

@ 2024 IBM Corporation

In-depth quantum education and
workforce development by world
renowned experts

Understanding quantum information
and computation by John Watrous

Understanding

Quantum

Information & Computation

Lesson 4:
.| Entanglement in Action |

Quantum computing
courses using Qiskit

7710

Online companion textbooks with
problem sets and progress
tracking, utilizing Qiskit and IBM
Quantum hardware

Learners accessing digital
content

8.2M+

Science in the era of emergence

Research in this era was heavily
focused on characterizing
quantum hardware, error
mitigation and suppression, and
proof-of-concept applications

4000
2000 ‘
0
q/.‘. q/." q/." (1/."
@\N’\ (\\'\/\ lo\’\’\ c)\'\/\

Published research
papers since 2016

2886



Open Quantum Initiative, 2024
In partnership with the Chicago Quantum Exchange

i ] IBM Quantum
R System Two




~ THE UNIVERSITY QOF

D CHICAGO

Northwestern
7 University

WISCONSIN

UNIVERSITY OF WISCONSIN-MADISON

UNIVERSITY OF

ILLINOIS

URBANA-CHAMPAIGN

27

PURDUE

UNIVERSITY.

CHICAGO
QUANTUM
EXCHANGE
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