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Blockchain's Bitcoin origins

Libertarians and Wall Street get into bed together

Using blockchain in research & education
e potential use cases

3.

BLOCKCHAIN IN RESEARCH &
EDUCATION



Not-for-profit company serving the HE, FE and skills
community:

18 million users of shared services like Janet, eduroam,
JiscMail, shared data centres

Devising national deals with IT vendors and publishers, e.g.
Amazon, Google, Microsoft, Elsevier and Springer

o the sector on digital

Leading a small group exploring emerging technologies
like Augmented Reality and brain computer interfaces

Helping institutions devise/implement digital strategies
and building evidence base around new technologies



1. BLOCKCHAIN'S BITCOIN ORIGINS
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2007: “Satoshi Nakamoto” allegedly begins
development of the Bitcoin virtual currency

0092: Version 0.1 of Bitcoin is released on
> fj ansaction takes


http://historyofbitcoin.org/

How we got here, part 2

Blockchain is the underlying distributed ledger
technology that powers Bitcoin:

“The blockchain is a distributed database that provides a ¥

unalterable, (semi-)public record of digital fransactions.

a tim s’romped batch of transact,
e blockchain
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From Audrey Watters / HgeK Egdca



How we got here, part 3

Interest in virtual currencies (honourable mention
for Dogecoin here) parlayed into platforms...

nable blockchain: *how to

N



https://www.ethereum.org/
https://namecoin.org/
http://dogecoin.com/

we got here, part 3

honourable mention



https://www.ethereum.org/
https://namecoin.org/

2. USING BLOCKCHAIN
& EDUCATION




Credentialling

e.g. Blockcerts from MIT et al - “Build apps that
issue and verify blockchain-based certificates for
academic credentials, professional certifications,
workforce development, and civic records”
hitps://www.blockcerts.org

Is Martin really a medical doctore Should | let
perform brcun surgery on me?¢ (apparently

Issuer (school)

9_=

Hash certificate onto the
Blockchain

W

Recipient (student)

—
o
Send Public Key to Issuer
by “adding” them

Consumer (employer)

Blockcerts activity flow -ffom blockcerts.org



https://www.blockcerts.org/

urnent stah m of this

MAJOR REVISION IN PROGRESS
For reading check out FILE/VERSIONHISTORY/]

Blockchain for Open Science and
Knowledge Creation

PD Dr. med. S8nke Bartling ponding author, initiator and maintainer, @scenkeba,
soenkebartling@blockchain com)

Founder of Blockchain For Science &

Associate researcher at the Humboldt Institute for Internet and Society

Many more contributors - please see document history.

Isn’t “really good science not always a break with orthodoxy — and how could the orthodox then
fairly assess it?”
(Michael Polanyi - potentially wrongly attributed or cited by the maintainer)

NN\


http://www.blockchainforscience.com/

Efficiency, effectiveness and social value

“Blockchain provides a new way for organisations

to engage with technology to reduce cost,

improve speed and transparency and integrate Is Blockchain Procurement
ord, University of

the Future for UK Universities?

Social Value and Intangibles Review - February Z


https://www.provenance.org/

Your questions and potential use cases
Blockchain for CPD & Accreditation
Records management

What/How should library prepare to start
using blockchain applicationse (e.g. IT

Knowledge)







Avoiding the pointless blockchain project
From Coin Sciences CEO Gideon Greenspan:

Must be a database

Must have multiple writers / updaters
You don’t trust the folk updating the database
You don't need a frusted intermediary to vouch for updates /




How we got here, part 2 (reminder!)

Blockchain is the underlying distributed ledger

technology that powers Bitcoin: %e Block ha n f

“The blockchain is a distributed database that provides an ucatlon
unalterable, (semi-)public record of digital fransactions. ;
”‘ ' _9_! '

ach block aggregates a timestamped batch of transactions
> ledger — or rather, in the blockchain.

-
f 1
=N
k . y
|

v

From Audrey Watters / HgeK Egdca



Some issues

Public/private¢ cf. GDPR + initiatives like Sovrin self-
sovereign identities hitps://sovrin.org

Immutable?¢ See Accenture’s “chameleon hash™ work
http://fortune.com/2016/09/20/accenture-
blockchain/

Permissionless or permissioned?

hain, or just a cryptographic

Caution

Barbed wireo



https://sovrin.org/
http://fortune.com/2016/09/20/accenture-blockchain/

Conclusions

Lots of potentially transformational
applications for blockchain / distributed
ledgers in research and education

But... we are still at the “28k modem”
stage, comparable with early web

Avoid the pointless blockchain project! o
https://ethstats.ne

Potential collaborators are global as well as local

Lots of interesting presentations at the recent Blockchain in Education conference
hitps.//www.bcined2017.nl

Shout out for the OU’'s Open Blockchain R&D - hitp://blockchain.open.ac.uk

Jis€ horizon scanning report coming soon - see http://foresight.jiscinvolve.org

‘


https://www.bcined2017.nl/
http://blockchain.open.ac.uk/
http://foresight.jiscinvolve.org/
https://ethstats.net/

Conclusions =
I

Lots of potentially transformational atlinl b
applications for blockchain / distributed

ledgers in research and education

But... we are still at the “28k modem”
e with early web
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Tutorials Part 1 - Booking tutorials Tutorials Part2 - Reputation

- Peer Reputation with claimed Multi-signed Certificates ePortfolio Collections
Course H818 - ePortfolios badges



https://www.bcined2017.nl/
http://blockchain.open.ac.uk/
http://foresight.jiscinvolve.org/
https://ethstats.net/

The most successful among lot of efforts
Replace cash with numbers and codes
Advantages

Fast

International

Easy accounting

: Bitcoin
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PROBLEMS OF DIGITAL CURRENCY

> Double spending...
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Bits are easier to copy than paper!




Cenftralized Banking: not robust

Satoshi determined to find the centralized part of banks

dger

te Instead of one central party controlling the ledger,
updated copy?e”
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Centralized Decentralized Distributed Ledgers
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Decentralization: get rid of the Third Party

Satoshi paired two main technologies
Proof of Work: to solve the double spending problem
Elliptic Curves: to solve unique access to the ledger
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(| BLOCK cHAIN |}
: TECHNOLOGY /™o

ions onto a public database called as

WHAT IS BLOCKCHAIN TECHNOLOGY



HIGHLIGHTS

Someone requests
a transaction.

The transaction
is complete.

The requested
transaction is
broadcast to a P2P
network consisting
of computers,
known as nodes.

NANRNRRNRRRRN WY

Validation

The network of nodes
validates the transaction
and the user’s status
using known algorithms.

The new block is then added to the
existing blockchain, in a way that is
permanent and unalterable.

A verified transaction
can involve
cryptocurrency,
contracts, records,
or other information.

Once verified, the
transaction is
combined with
other transactions
to create a new
block of data for
the ledger,

Has no intrinsic
value in that is not
redeemable for
another commodity
such as gold.

Has no physical
form and exists only
in the network.

Its supply is not
determined by

a central bank
and the network is
completely
decentralized.




BLOCKCHAIN STRUCTURE

New Block
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Source:


https://www.edureka.co/blog/blockchain-tutorial/

WHAT DOES A BLOCK LOOK LIKE?

J Proofaf-work
hash

transaction’sid list

Header- Contans service infarmation fverson info, nonce, prevowus Bladk d and bmestamp)
Merkle - A surnmary bulk from the blok’s trarmsacton iderkifiers
Transaction's id list - bst oF Farsaction's idenbificaton hashe s thatwas induded ino the block's merkle ree




4 Key Concepts of Blockchain

Distributed shared ledger Cryptography

Consensus
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BLOCKCHAIN: DISTRIBUTED LEDGER
TECHNOLOGY

Defining Blockchain

A distributed ledger technology Potential benefits of Blockchain technology for the financial services industry

‘ Reduce costs of e Ab&'"‘/ to store and Improved security
) overall transactions define ownership of any
Blockchain is a cryptographic, or encoded OUsTaS SIansactions, Taoble e and efficiency of

ledger - a database of transactions in the asset transactions

form of blocks arranged in a chain. These are
Irrevocable and
tamper-resistant v Increased accuracy of Enabling effective

validated by multiple users through
consensus mechanisms (such as proof-of- srade dath snd rediicad monitoring and auditing by
settlement risk participants, supervisors,

work in Bitcoin mining) shared across a transactions

public or private network. o reiatos
Reduction in systemic Near-instantaneous
risks (eliminate credit clearing and 2020 &

and liquidity risks) settlement B
Blockehain technology could cut banks' Yol
infrastructure costs for cross-border Q
payments, securities trading, and p
regulatory compliance ‘)?'

Consensus in a variety

of transactions 2018-2020 Accelerated

2016-2017 Adoption

= movement « Blockchain will gain

2014-201 C I'Osﬁl ng the adoption withingand
= chasm e i beyond BFS|, leading to
2012-2014 Blockchain eirimeial mll‘i::inmg new business models at

2009-2012 Movin &Zeyond buzz years o Thenexttwoyearsare  protocolsandcommon  the intersectio

adoption

critical for Blockchain s(:ndards to facilitate :g;-;f:(i :::TKS loT,
5 Blockchain, the technology to widespread adoption '
Foundation cryptographers underlying technology demonstrate Regulatory bodies ikely  based smart contracts
days « Rise of Bitcoin behind Bitcoin, gets sustainable value and toplayakeyrolein ¢ Blockchain s referenced
exchanges serious attention and show adoption beyond ing adoption i the
« Emergence of Bitcoin ~ * Mixed response to investment from proofs of conceptbyFs  while ensuring negreﬂ future,
based on a paper by Bitcoin as it struggles finaricial services firms, A Pt according to a report b
Satoshi Nakamoto withmoney laundering _ regulators, and VCs @ Startups backed byVc @ Explosion of usecases  {UeR 8 CRIERAT Y
« OnJanuary 3, 2009, the  and criminal activity, Explosion of use cases  funding and Deyond BESl The first tax collected by
Genesis block was but also gains within BFS| Sl [haeciice provicers tiang e
o acceptance across some  * Announcement of show results to justify likely to accelerate gf"’kmr"".'"( s ]
« Experimental and online retail stores consortiums to T8 Ui o, nvesiments 5o buid b s "ll'r;| . nol:gy
limited to cryptographic  among others accelerate adoption, funding and/or capabilities around oz :?:3" A : sf"‘:r: ot
communif Rise of Bitcoin- based innovation, and Investment of time and Blockchain technology 9

common standards resources implementation 10% of global gross

» Blockchain as the domestic product in

startups n

i itcoin prict Banks experiment with @ Scalability and Rise of IPOs and |
Dackbone of Bicoln Pl et e 8 e e thoughput issuesneed  Unicomsin the Blockchains by 2027
Blockchain gai cryptocurrencies to be solved for the Blockchain startup G Binka '"fvastw.:w;

attention of financial Global service providers Blockchain technology ecosystem costs Oft cross-border
services firms (begins and technology to cross the chasm to payments, securities

X . 3 trading, and regulatory
Internal trials) :z‘r;p:‘atr::; I;::; their mainstream adoption compliance reduced by

. USs$15-20 billion a year
Blockcnain from 2022, according to
arecent report by
Spanish bank Santander

meres! Group Blockchain in BFS| - Looking Beyond the Hype




Revolutionary Technology
Protocol
TCP/IP, HTTP, Cloud Computation, Big Data, IoT, FinTech...

Melanie Swan: Blockchain: Blueprint for A New Economy, Jan 2015
Blockchain 1.0

Bitcoin

ammable Money




Decentralized System

The Blockchain system follows a decenfralized approach when compared to banks and financial organizations which are
controlled and governed by Central or Federal Authorities.

Here, everyone who is involved with the system holds some power.

Public Ledgers
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. The PayTech Book Edite
. The Future Is Faster Than You Think: How Conver

. Advances in Financial Machine Learning By Marcos Lopez de Prado
. Financial Services Revolution: How Blockchain is Transforming Money,

Disrupting Business, Industries, and Our Lives By Dr. Peter H. Diamandis.

Markets, and Banking By Alex Tapscoft.

. The STO Financial Revolution: How Security Tokens Change Businesses

Forever By Alex Nascimento.

FinTech Founders: Inspiring Tales from the Entrepreneurs that are Changing
Finance By Agustin Rubini

10.The Innovation Ultimatum: Six strategic technologies that will reshape

every business in the 2020s By Steve Brown



