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What is a Blockchain?

A Byzantine-Fault-Tolerant decentralised
singleton fixed-function state-transition system

Gavin Wood




What problem does the blockchain solve?

Blockchain achieves and maintains
integrity in a purely distributed peer-to-peer system
that consists of an unknown number of peers
with unknown reliability and trustworthiness




The Byzantine Generals’ Problem

e A classic computer science problem introduced by Lamport et al. in 1982

e Several divisions of the Byzantine army are camped outside a city,
commanded by generals, who communicate via messengers and must decide
upon a common plan of action (consensus algorithm)

e The algorithm must guarantee that

o All loyal generals agree on the same plan of action

o Loyal generals will follow the outcome of the consensus algorithm
regardless of what potential traitors do

o (A small number of) traitors cannot cause loyal general to adopt a bad plan




Consensus through Proof-of-Work

e Need to tie consensus on adding a an entry to the chain to a resource that is
hard to obtain

e A node can only add an entry to the chain if it solves a cryptographic puzzle

e Other nodes can easily validate new blocks by checking the solution

Bitcoin implementation

e Nodes receive transactions and group them into blocks (hence the name

blockchain)
e Cryptopuzzle: find a hash function of the combination of the data in the block,

the hash of the previous block and a unique input (nonce) that satisfies
certain constraints




A blockchain overview
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Unique Features of a Blockchain

A blockchain is a distributed, Peer-to-Peer, append-only database where it is
possible to record transactions and run programs (Smart Contracts) that are

Unchangeable
Tamperproof

Resilient

Consensus based
Transparent

Business Logic Coherent
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Blockchain applications - Overview

Digital Rights
Wagers @
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THE BLOCKCHAIN
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Blockchain applications - Overview

Blockchain Use Cases: Comprehensive Analysis & Startups Involved

Proof of ownership and a marketplace for sales and
purchase of digital assets °

Company: MyPowers
Enables authenticity of a review through trustworthy

Proof of ownership of modules in app development endorsements for employee peer review °
Company: Assembly Company: TRSTim
Decentralized prediction platform for the share

Proof of ownership for digital content storage and delivery
markets, politics etc P

Companies: Blocktech (Alexandria), Bisantyum, Blockparti, The

Rudimental, BlockCDN

Points based value transfer for ride sharing Decentralized patient records management PY
Company - BitHealth (Healthcare IT)

Company - La'Zooz
Digital security trading: ownership and transfer Proof of ownership for digital content
Companies: Symbiont, Mirror, Spritzle, Secure Assets, Arts, pictures and images

Companies: Blockai, Bitproof, ascribe, Artplus

BitShares, Coins-e, equityBits, DXMarkets, MUNA
Other companies: Chainy.Link,
Stampery

of ownership for transfers \ Digitizing assets: Improves anti-counterfeit measures
Blockchain g ; Degree Verification
J Companies: The Real McCoy, ChainLink Company: Degree Of Trust

Digitization of documents/contracts and proof
§ Consumer electronics, Automotive

Company: Colu (Colored Coins)
Other companies: Everpass, BlockVerify.

(Use Cases)
Source: GrowthPraxis
Provides digital identity that protects consumer privacy

Decentralized storage using a network of computers
Customer identification: Trustatom

on blockchain
Company: Storj

Internet, car locks: Onename
Elections Voting: Follow My Vote
Enables authenticity of a review
Through trustworthy endorsements

Decentralized loT
Helps users engage, share reputation and collect
Company: Asimov

Industries: Filament - X
feedback  Company: The World Table
Decentralized internet and computing resources
to every home and business
L]
Company: ePlug

Home automation: Chimera-inc.io

Provides digital identity that protects consumer
privacy
Companies: Sho Card, Uniquid
Escrow/Custodian service Digitizing company incorporations, transfer of
equity/ownership and governance
E-commerce
Company: Otonomos

Gaming industry and loan servicing
Company: Fundrs.org

Company: New System Technologies
A smart contract IT portal executing order
fulfilment in ecommerce/manufacturing

Gaming industry
Companies: PlayCoin, Bitnplay

Company: UbiMS




Machine Learning Paradigms

Types of Machine Learning
- At aglance

Supervised Learning Unsupervised Learning Reinforcement Learning

Training Rcw:-rds-—l




Reinforcement Learning & Q-Learning

Action a,

Environment

@

Reward r,
State si,1

Reinforcement Learning Setup

Maximise long-term value function through successive discret
actions (time delayed Markov Decision Process)

[Initialize Q]

A

—{ Choose action from QJ

v

[Perform action]

|
[Measure Reward]

[Update Q J




Application to the DSR platform

e Simulate trading behaviour on the platform

e Multi-Agent System

e Individual Agent learn submitting tenders to the platform and looking at the
trade outcomes

e Learning through Q-Learning algorithm with modelling of agents cost/value
function

e Study the emergence of collaborative behaviour once incentives are put in
place through blockchain




