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Why are we talking about this?



Research Collaboration Innovation

Anytime.




A history of new tech to benefit research,
education & innovation 4

N

Canada’s 15t development cloud,
now used by ~900 startups

Green IT proof of concept

-
A . .
UCLP (Precursor to Software Defined Networking)

*

Launch of world’s fastest research network

1993: Origins of Internet in Canada and .ca (now CIRA)



So what comes next!



MATHEMATICAL PROOF









By SkywalkerPL - Own work, CC BY 3.0,
https://commons.wikimedia.org/w/index.php?curid=46693980
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Quantum Information Theory



Quantum Information Theory

Better sensors, including gravity detectors

canarie.ca | @canarie_inc 11 canarie \\h



Quantum Information Theory

Better sensors, including gravity detectors

Quantum key distribution
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Quantum Information Theory

Better sensors, including gravity detectors
Quantum key distribution

Quantum computers
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Conclusion:

>15 years away from
general use

Slide concept by the Honorable Zachary J. Lemnios

Image sources: https://en.wikipedia.org/wiki/Computer#t/media/File:Colossus.jpg
http://icdn8.digitaltrends.com/image/quantum-computer-ibm-5-1012x675.jpg



Chain image created by http://mbakakeeda.com
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Blockchain
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Blockchain

1. Blockchain is a digital (distributed) database of records called
blocks.

2. Each block has the data recorded, a timestamp, and a link to
the previous block.

3. Each block has a hash sum. The link to the previous block
includes its hash sum, so each block is linked numerically.
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Blockchain

1. Blockchain is a digital (distributed) database of records called
blocks.

2. Each block has the data recorded, a timestamp, and a link to
the previous block.

3. Each block has a hash sum. The link to the previous block
includes its hash sum, so each block is linked numerically.

Hash

Function DFCD3454

Data2 + Hash
DFCD3454 Function

41 A294BB
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Blockchain

1. Secure
* Not possible to alter a record without changing a hash sum.

2. Can be distributed
* Multiple parties can keep their own record, creates trust

3. Public or private
* Flexible for open, trusted, and closed environments

4. A basis for trusted information
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Simple Blockchain Applications

1. Access logging
2. Machine to machine transactions

3. Record of equipment changes, calibrations, repairs,
warranty

4. Software licensing certificates

5. Student, faculty, researcher records
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DNA as Storage



DNA Storage

>Mikhail Neiman credited with idea of DNA storage,
1964-65

DNA storage works today, uses artificial DNA
Higher density that hard drive storage

200+ PB per gram of DNA

Can re-use today’s error correction methods

Cost will decrease with DNA technology advances

s e

Previous slide per Columbia University & the New York Genome Center, 2017
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DNA Storage Limitations

1. Slow access rate. DNA must be sequenced first to
read

2. Currently expensive. Thousands S to synthesize, read

3. Currently needs special storage environment

Conclusion:

5 - 10 years away from first application of (very) long-term
storage use.
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Now what!?
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