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We are in the early stages of a rapidly 
advancing new computing technology
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The three key metrics for measuring quantum 
computing performance

Quantum Computing and IBM Q: An Introduction            #IBMQ



Quantum Computing and IBM Q: An Introduction            #IBMQ



Quantum Computing and IBM Q: An Introduction            #IBMQ



Quantum Computing and IBM Q: An Introduction            #IBMQ



Quantum Computing and IBM Q: An Introduction            #IBMQ



arXiv:2205.00016v1 [quant-ph] 29 Apr 2022 

Circuit knitting with classical communication, Christophe Piveteau and David Sutter
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The three key metrics for measuring quantum 
computing performance
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Quantum Breakthrough - Flex

Replace coaxial cables with flex wiring in cryogenic fridge

• 70% increase in wire density (scale)

• 5x reduction in price per line

• Customize with integrated components and materials



Quantum Breakthrough – Scale

3x Qubits !

Osprey Quantum processor 3rd Generation control system

Quantum system

433 Qubits

Initialize and measure Qubits

Dynamic circuit processing

Interface to classical computing
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Dynamic
Circuits



Speed Improvement

10x Speed !

Quantum Breakthrough – Speed
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Quantum Computing Major Application Areas  

Problems we 
can address 

today

Problems we can’t address 
adequately today

Linear Algebra

2𝑛

2𝑛

Linear equation solving
Differential equations
Eigendecomposition

Quantum Simulation

Materials development
Chemistry/Physics
Device simulation

Optimization & Search

SAT solvers
Combinatorial optimization
Monte Carlo sampling

Quantum 
Possible

Machine Learning

Support vector machines
Neural networks
Generative-adversarial networks
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