
Quantum Computing Standards
and Why We Need Them

William Favre Slater, III 
M.S., MBA, PMP, CISSP, SSCP, CISA, ITIL v3

Cybersecurity Engineer, Adjunct Industry Professor, Writer, and Researcher in Blockchain and Quantum Science

November 25, 2018

Presented to 

The Chicago Quantum Computing MeetUp Group 



Abstract

ÅQuantum Computing hardware and software is evolving rapidly 
and giving birth to a new paradigm in computing.  But it 
requires an understanding of mathematical and quantum 
physics concepts that are unfamiliar to many who are used to 
computing with more traditional computing platforms and 
software.  To enable this new paradigm of computing, industry 
leaders like the IEEE, Google, Microsoft, IBM, and Intel are 
working diligently to usher in this new era of computing.  The 
Standards being formed by these thought leaders will help to 
accelerate the maturation, adoption, and use of quantum 
computing.
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Where Are We Right Now in Computing?

Top 500 List

Source: https://www.top500.org/lists/2018/11/
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WHAT IS QUANTUM COMPUTING?
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What is Quantum Computing?

Source: Wikipedia. https://en.wikipedia.org/wiki/Quantum_computing
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Qubits Explained

Source: Wikipedia. https://www.autodesk.com/products/eagle/blog/future-computing-quantum-qubits/
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Qubits Explained

Source: Lee Wilson: http://www.activecyber.net/rise-quantum-computers-current-state-cryptographic-affairs/
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Qubits Explained
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QUANTUM COMPUTING 
TERMINOLOGY
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Quantum Computing Terminology

Source: https://www.enterrasolutions.com/blog/glossary-quantum-computing-terms/
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Worldôs First Quantum Machine

Bose-Einstein Condensate

https://www.enterrasolutions.com/blog/glossary-quantum-computing-terms/


Quantum Computing Terminology

Source: https://www.enterrasolutions.com/blog/glossary-quantum-computing-terms/
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Quantum Computing Terminology

Source: https://www.enterrasolutions.com/blog/glossary-quantum-computing-terms/
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Quantum Computing Terminology

Source: https://www.enterrasolutions.com/blog/glossary-quantum-computing-terms/
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Quantum Computing Terminology

Source: https://www.enterrasolutions.com/blog/glossary-quantum-computing-terms/

and https://en.wikipedia.org/wiki/Quantum_superposition
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Quantum Computing Terminology

Source: https://www.enterrasolutions.com/blog/glossary-quantum-computing-terms/
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SOME IMPORTANT STANDARDS 
AROUND COMPUTING AND THE 
INTERNET
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Some Important Standards Around 
Computing and The Internet

ÅFree

ïL9¢CΩǎ wC/ǎ (TCP/IP, HTTP, SMTP, SNMP, IPv4, NAT, ARP, BGMP IPv6, MIBs, etc.)

ïNIST (NIST SP 800 Series, NIST Cybersecurity Framework, etc.)

ïW3C ς(HTML 4.0, HTML 5.0, XML, etc.)

ïOMG ς(CORBA, UML, etc.)

ïOpen Source

ÅNot Free

ïISO Standards (i.e. ISO 2700x, ISO 20000, ISO 19011, ISO 9001 etc.)

ïIEEE (i.e. 802.3 (Ethernet), 802.11x (Wireless), etc.)

ïANSI 
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THE FORMATION OF 
QUANTUM COMPUTING STANDARDS
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The Formation of 
Quantum Computing Standards

ÅSlides 25 ς40 (except slide 28) are from William Hurley (@whurley) 
Chairman of the IEEE Quantum Computing Standards Working Group. 
Delivered in a Webinar on April 24, 2018.
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Source: William Hurley ( @whurley ) Chairman of the IEEE Quantum Computing Standards Working Group. 

Delivered in a webinar on April 24, 2018. https://www.youtube.com/watch?v=qKt7dOf4pXY&t=7s
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Source: William Hurley ( @whurley ) Chairman of the IEEE Quantum Computing Standards Working Group. 

Delivered in a webinar on April 24, 2018. https://www.youtube.com/watch?v=qKt7dOf4pXY&t=7s
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Source: William Hurley ( @whurley ) Chairman of the IEEE Quantum Computing Standards Working Group. 

Delivered in a webinar on April 24, 2018. https://www.youtube.com/watch?v=qKt7dOf4pXY&t=7s
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Source: William Hurley ( @whurley ) Chairman of the IEEE Quantum Computing Standards Working Group. 

Delivered in a webinar on April 24, 2018. https://www.youtube.com/watch?v=qKt7dOf4pXY&t=7s
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Source: William Hurley ( @whurley ) Chairman of the IEEE Quantum Computing Standards Working Group. 

Delivered in a webinar on April 24, 2018. https://www.youtube.com/watch?v=qKt7dOf4pXY&t=7s
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Source: William Hurley ( @whurley ) Chairman of the IEEE Quantum Computing Standards Working Group. 

Delivered in a webinar on April 24, 2018. https://www.youtube.com/watch?v=qKt7dOf4pXY&t=7s
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Quantum Computing in
Google Trends as of November 21, 2018
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Source: William Hurley ( @whurley ) Chairman of the IEEE Quantum Computing Standards Working Group. 

Delivered in a webinar on April 24, 2018. https://www.youtube.com/watch?v=qKt7dOf4pXY&t=7s
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Source: William Hurley ( @whurley ) Chairman of the IEEE Quantum Computing Standards Working Group. 

Delivered in a webinar on April 24, 2018. https://www.youtube.com/watch?v=qKt7dOf4pXY&t=7s
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Source: William Hurley ( @whurley ) Chairman of the IEEE Quantum Computing Standards Working Group. 

Delivered in a webinar on April 24, 2018. https://www.youtube.com/watch?v=qKt7dOf4pXY&t=7s
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Source: William Hurley ( @whurley ) Chairman of the IEEE Quantum Computing Standards Working Group. 

Delivered in a webinar on April 24, 2018. https://www.youtube.com/watch?v=qKt7dOf4pXY&t=7s
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Source: William Hurley ( @whurley ) Chairman of the IEEE Quantum Computing Standards Working Group. 

Delivered in a webinar on April 24, 2018. https://www.youtube.com/watch?v=qKt7dOf4pXY&t=7s
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Source: William Hurley ( @whurley ) Chairman of the IEEE Quantum Computing Standards Working Group. 

Delivered in a webinar on April 24, 2018. https://www.youtube.com/watch?v=qKt7dOf4pXY&t=7s
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Source: William Hurley ( @whurley ) Chairman of the IEEE Quantum Computing Standards Working Group. 

Delivered in a webinar on April 24, 2018. https://www.youtube.com/watch?v=qKt7dOf4pXY&t=7s
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Source: William Hurley ( @whurley ) Chairman of the IEEE Quantum Computing Standards Working Group. 

Delivered in a webinar on April 24, 2018. https://www.youtube.com/watch?v=qKt7dOf4pXY&t=7s
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Source: William Hurley ( @whurley ) Chairman of the IEEE Quantum Computing Standards Working Group. 

Delivered in a webinar on April 24, 2018. https://www.youtube.com/watch?v=qKt7dOf4pXY&t=7s

November 25, 2018 Quantum Computing Standards - William Favre Slater, III - Chicago Quantum Computing Meetup 40

https://www.youtube.com/watch?v=qKt7dOf4pXY&t=7s


THE POTENTIAL AND PROMISE OF 
QUANTUM COMPUTING
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The Potential and Promise of 
Quantum Computing

Source: https://americanaffairsjournal.org/2018/05/winning-the-race-in-quantum-computing/
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The Potential and Promise of 
Quantum Computing

Source: https://americanaffairsjournal.org/2018/05/winning-the-race-in-quantum-computing/
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The 
Potential 

and 
Promise of 
Quantum 

Computing

Source: https://www.gartner.com/smarterwithgartner/the-cios-guide-to-quantum-computing/
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The Potential and 
Promise of 

Quantum Computing

Source: https://www.gartner.com/smarterwithgartner/the-cios-guide-to-quantum-computing/
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QUANTUM COMPUTING –
THE DOWNSIDE
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Quantum Computing –The Downside

Å Huge shortage of talented people to do 
quantum-related work

Å A real threat to encryption because Quantum 
Computing allows easy implementation of 
multiple proven algorithms

ï Shor

ï Grover

ï GEECM

Å A real threat to Blockchain because of its 
ability to break encryption and hashes

Å Unintended consequences because it will 
permit humans to find the answers to 
questions that were never imagined or even 
possible in traditional Von Neumann 
computing
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HOW AND WHY QUANTUM 
COMPUTING WILL PERSIST, AND 
RAPIDLY EVOLVE AND BE ADOPTED
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How and Why Quantum Computing Will 
Persist, and Rapidly Evolve and Be Adopted

Å Standards will drive the maturation, adoption, and widespread use of quantum 
computers and quantum computing

Å The power of quantum computing to solve big and complex problems much faster 
than their Von Neumann counterparts will make them more in demand.

Å ²Ŝ ŀǊŜ ŀŎǘǳŀƭƭȅ ƛƴ ŀ vǳŀƴǘǳƳ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅ ά!ǊƳǎ wŀŎŜέ ǿƛǘƘ ǘƘŜ 
Chinese, and by many accounts, they are winning.

Å DARPA has several Quantum Computing projects, including Quinessand QuASAR.

Google Trends Result on ñQuantum Computingò on November 21, 2018
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!ƴŘ {ǘƛƭƭΧ !ƳŜǊƛŎŀ bŜŜŘǎ ŀ άSputnik Momentέ
to Kick Us in Our Butts & Help Propel Our Progress

in Quantum Science and Technology

A reference to the Soviet Unionôs 1957 launch of the first Earth-orbiting artificial satellite Sputnik 1 which caught 

the USA unprepared. The event ignited the Space Race during the Cold War, and led to the USA successfully 

completing a human landing on the Moon in 1969.
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A CAUTIONARY TALE
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A Cautionary Tale

Å Ted Hoff, Co-Inventor of the 
LƴǘŜƭ ƛпллп /t¦Σ ǘƘŜ ²ƻǊƭŘΩǎ 
First commercially available 
microprocessor:

ά¸ƻǳ Ŏŀƴ ōŜ ǎƳŀǊǘ ŀƴŘ ǘŀƭŜƴǘŜŘΣ 
and invent and produce great 
ǘƘƛƴƎǎΣ ōǳǘ ƛŦ ȅƻǳ ŎŀƴΩǘ 
demonstrate the Business Value, 
and Market it and monetize it, 
ȅƻǳ ŀǊŜ ŘƻƻƳŜŘ ǘƻ ŦŀƛƭΦέ

Source: https://www.youtube.com/watch?v=7MgHsgoilQ4&t=80s
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A CALL TO ACTION
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A Call to Action

ÅQuantum is the Future of Computing

ÅGet busy and learn everything you can about Quantum Science and 
Quantum Technologies

ÅThere are lots of Free Resources
ïQuantum Playground (Free)

ïL.a v όCǊŜŜΧ  ŦƻǊ ƴƻǿΗύ

ïChicago Quantum MeetUpGroup (Free)
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Quantum Playground

Visit http://quantumplayground.net
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IBM Q
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IBM Q

Visit https://www.research.ibm.com/ibm-q/
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IBM Q

Visit https://www.research.ibm.com/ibm-q/
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CONCLUSION
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Conclusion

Å We covered the following:

ïWhat is Quantum Computing?

ïQuantum Computing Terminology

ïSome Important Standards Around Computing and the Internet

ï The Formation of Quantum Computing Standards

ï The Potential and Promise of Quantum Computing

ïQuantum Computing ςThe Downside

ïHow and Why Quantum Computing Will Persist, and Rapidly Evolve and Be 
Adopted

ïA Cautionary Tale

Å The Standards being formed by these thought leaders will help to accelerate the 
maturation, adoption, and widespread use of quantum computing.

Å Lƴ !ƳŜǊƛŎŀΣ ǿŜ ƴŜŜŘ ŀ ά{Ǉǳǘƴƛƪ aƻƳŜƴǘέ ƛƴ vǳŀƴǘǳƳ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ŀƴŘ 
we need to get busy and rise.

Å Call to Action: Get Busy!

November 25, 2018 Quantum Computing Standards - William Favre Slater, III - Chicago Quantum Computing Meetup 60



Questions?
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