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Agenda
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1. Introduction to Quantum Computing

2. Problem Domains: Quantum Computing Benefits

3. Business Applications

4. Quantum Computing in Canada/Alberta

5. Silicon Valley Giants take on Quantum Computing



Building Blocks of Matter- Particles
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God does not play dice with the Universe!!
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Everything we call real is made of things that cannot be 
regarded as real. Niels Bohr.

If [quantum theory] is correct, it signifies the end of physics as 
a science. Albert Einstein.



Fundamentals of Quantum Mechanics?

It is a complete physical theory in its own right.

Quantum 
electrodynamics (QED))

Operating system

Applications software

Quantum mechanics

Specific rules

Newton’s laws of motion

Newtonian gravitation

QM consists of four mathematical postulates which lay the
ground rules for our description of the world.



Schrodinger’s CAT paradox!! (Superposition Principle)

If you are not completely confused by QM, you do not understand it. John Wheeler



Physics meet Computing Sciences - Moore’s Law 



Quantum Mechanics version of Information - Quantum Informatics

• The basis of information theory is discrete mathematics: 
binary digits.

• Quantum information employs quantum states as basic 
elements of information.

• Examples of quantum bits (qubits) are nuclear spin, motion 
of trapped ions, photons in optical resonators: each offers 
a future technology for future quantum information 
processing.



Business Applications

Optimization Machine 
Learning

Simulation Cybersecurity
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Problem Domains: Quantum Computing Benefits
• Simulations to reduce carbon emissions: ESG

• Flow Optimization: optimal routing of commodity flow (liquid, gas)

• Scalability of experimentation and dramatic increase in modeling accuracy 

• Enables order of magnitude faster iterations: scheduling nomination batch jobs

• The future market price prediction is an unknown random variable, but profitable 
trades are possible using an estimate of its probability density function where QC has 
unique advantage

• Large organizations which have footholds in several countries can waste a lot of 
money trading between currencies sub-optimally. Cross border organizations routinely 
exchanges vast amounts of USD for CAD and vice versa which can be optimized



Climate and Energy Crisis: Quantum Computing Application
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Optimization

• Increased Cost Savings through 
Pipelines Capacity Optimization

• Financial Portfolio Optimization
• Logistics Route Planning
• Manpower Optimization

Quantum Computing
Business Applications
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Quantum Computing
Business Applications

• Market Simulations
• Risk Modelling
• Increased Revenue through Pipeline 

Capacity Modelling
• Accurate Gas Distribution & Storage 

ForecastingSimulation



Cybersecurity

Quantum Computing
Business Applications



Canadian Center of Cyber Security Update 31st Aug for Energy Sector
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• Google Chrome 116 Update using Quantum Resistant Cryptography in the browser: https://www.thesslstore.com/blog/googles-post-quantum-cryptography-experiment-successful/

• CISA Post Quantum Cryptography Roadmap: https://www.cisa.gov/quantum , https://www.dhs.gov/quantum
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Quantum Computing in Canada/Alberta

Canadian Gas Association is working with Quantum Safe Canada to create guidance and framework documents 
that can be used by CGA members to prepare for the risks that quantum computing will pose to cryptography, 
cybersecurity and business continuity.
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Azure Quantum Open Cloud
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ExxonMobil & IBM: Quantum Computing



IBM Quantum Network
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D-WAVE Quantum Computing
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Appendix: Quantum Computing Resources


