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L18 - Blockchain Applications and Ecosystem

Lars-Petter Helland, 22.10.2018



Today

› Recap of last lecture

› Oblig3?

› Properties of blockchain technology

› Applications of blockchain technology

› The blockchain ecosystem



Reading material

› [??] ... https://rubygarage.org/blog/implementing-blockchain-in-business ??

› [??] ... http://www.visualcapitalist.com/the-bitcoin-universe-explained/ ??

https://rubygarage.org/blog/implementing-blockchain-in-business
http://www.visualcapitalist.com/the-bitcoin-universe-explained/


Recap of last lecture

› Signing a transaction

› Transaction validation check list

› Locking and unlocking scripts

› Merkle tree / -root / -path

› Simplified Payment Verification (SPV)

› Block validation check list



Oblig3 - questions?



Blockchain

Applications

(meaning: what 

blockchain tech. 

can be used for)



› Before we look at possible applications, I think we should investigate the 

claimed properties of blockchain technology.

› It is difficult to have a strong opinion about these things, but a break down 

and a discussion will always help.

› A also think that before we investigate the properties, we also need to 

clarify what a blockchain is.

› Opinions differ, and it is difficult to find a common definition.



What is a blockchain

› It is a digital ledger recording transactions

› It is cryptographically secured, tamper resistant chain of records

› It is an append-only data structure

› It is decentralized / distributed

› It uses some consensus protocol on write/append

› See https://medium.com/@richbodo/common-use-of-the-word-blockchain-

5b916cecef29 for a discussion about the term.

https://medium.com/@richbodo/common-use-of-the-word-blockchain-5b916cecef29


What is a blockchain, cont. ...

› Does it need to be publicly available?

› Some are totally public (like Bitcoin), and some are totally private inside 

a company. A private blockchain lacks some properties compared to 

a public one.

› How decentralized does it need to be?

› Some are quite decentralized (like Bitcoin), and some are more 

centralized. A centralized blockchain lacks some properties 

compared to a decentralized one.

› Does it need to have an associated cryptocurrency/-token?

› Most uses a cryptocurrency as an incentive for securing the blockchain. 

A blockchain will lack some properties if there is no crypto.





A list of common "claimed" properties
https://rubygarage.org/blog/implementing-blockchain-in-business

- Removing the need for a third party (disintermediation)

- Permissionless use / transactions

- Transactions without trust

- Transparency

- Immutability

- Privacy

- Giving the users ownership over their transactions and data

- Time and cost efficiency

- Security and robustness

- Fraud reduction

https://rubygarage.org/blog/implementing-blockchain-in-business


Removing the need for a third party

› This was one of the original 

main selling points.

› The ability to do direct peer-

to-peer transactions without 

needing a clearing house 

(bank).

› This property enables the 

community of users to set 

the policy of how things are 

done (rules, fees, ...) .

› A truly disruptive property.



Permissionless use / transactions

› Permissionless ledgers 

means access for all.

› Like the Internet, no 

consent is required from 

any central authority or 

group.

› This is a democratic

property, empowering the 

people.

› "Banking the unbanked".



Transactions without trust

› Normally when you do transactions 

with someone, you need to trust each 

other or rely on a trusted 3rd party.

› The whole blockchain machinery, the 

algorithms, the crypto, the consensus 

protocol, make trustless transactions 

possible.

› You only have to rely on math and 

computer code doing it job.



Transparency

› Transparency means that 

everyone can see what has 

happened.

› The transparency of a blockchain 

stems from the fact that the 

holdings and transactions of each 

public address are open to 

viewing.

› It adds a degree of accountability 

that has not existed before.



Immutability

› This means that the data is 

tamper proof. 

› It should not be feasible to 

change data in a blockchain.

› The strength of this property 

is related to the consensus 

mechanism, but also to the 

degree of decentralization.

› Bitcoin's Proof Of Work is 

what makes it tamper proof.



Privacy

› Privacy becomes more and more important 

as we live our lives digitally.

› Why should the bank (or Rema1000) know 

how we spend our money?

› Why should Google know all our daily 

movements? ...

› Blockchain offers decentralized solutions 

that prevents central actors from collecting 

and analyzing data about our lives.

› By adding layers of cryptography, the data 

itself can also be protected from snooping.



Giving the users ownership over their transactions and data

› Why should we not own our 

own data? Why should 

Facebook own and monetize 

our data?

› A decentralized social 

network can f.ex. let the 

users decide how much 

personal data is shared and 

which advertisers they will 

support.



Time and cost efficiency

› Automation, global open standards



Robustness (withstands malicious attacks)

› Relies on a well functioning network ...

› Redundancy

› No single point of failure

› Strong consensus rules ...



Fraud reduction

› Transparency, ...

› Smart contracts, ...



Does a blockchain need a token?
https://hackernoon.com/why-use-the-blockchain-instead-of-a-database-what-gives-tokens-value-263449681153

› Blockchain embodies a lot of game theory and incentive models. In order 

for a blockchain network to be valuable or useful, it has to have 

participants.

› There needs to be some sort of incentive to attract them. The most 

common method is via issuance or reward of the token used in the network.

› Tokens are important to secure the network, both by rewarding block 

validators, and by preventing spamming.

› So, yes. (Unless you run a private blockchain.)



Different types of tokens

› Currency tokens— Tokens like Bitcoin, Monero, Nano, etc

› Utility tokens— Tokens that allow you to essentially use or perform an 

activity on a network, such as Ether or OX. On the Ethereum network you 

would need to spend Ether (aka gas), to run a smart contract, etc

› Asset tokens— Tokens that represent an actual asset or product

› Equity tokens — Tokens that basically act like a share, and gives you some 

kind of voting right or consensus participation



Blockchains without tokens

https://medium.com/swlh/does-a-blockchain-need-a-token-66c894d566fb

R3’s Corda and IBM’s Fabric.

› Consensus on Corda is reached at a transaction level and only involves parties privy to a 

transaction. There is no “proof of work” or “miners” in order to verify transactions. 

› As Philipp Sandner explains in his blogpost, “Consensus is based on transaction validity 

and transaction uniqueness. Validity is ensured by running the smart contract code 

associated with a transaction, by checking for all required signatures and by assuring that 

any transactions that are referred to are also valid. Uniqueness concerns the input states 

of a transaction. Specifically, it has to be ensured that the transaction in question is the 

unique consumer of all its input states. In other words, there exists no other transaction 

that consumes any of the same states. The reason for this is to avoid double-spends.”













https://coincheckup.com/category/digital-currency

https://coincheckup.com/category/digital-currency


Applications of blockchain technology

› There are so many applications / use cases to choose from, so I am just 

going to pick a "few":

› Electronic Cash / Remittance

› Logistics / Supply chains

› Digital Identity management

› Tokenization

› Social media

› Education (courses, grades, diplomas)

› Supporting the Internet of Things

› Energy Market

› Healthcare



Electronic Cash / Remittance

› This is maybe the most obvious case.

› Bitcoin has proved itself over 10 years now as an alternative to traditional 

money.

› The big hurdle now is scaling. Bitcoin can only process 7 transactions per 

second, while Visa can process > 1000 t/s. (people work on it)

› Remittance means sending money home. Today, this is a very cumbersome 

process involving many instances. With cryptocurrencies, this is made 

really easy.

› Examples:

Bitcoin Litecoin Dash Monero and many more..



Logistics / Supply chains
https://www.investinblockchain.com/supply-chain-blockchain-projects/

› Traditional supply chain management is inefficient, cumbersome, lacks 

transparency, traceability and audits.

› Many think that blockchain (and IoT) can solve all of these problems due to 

properties like:

› Storing and real-time tracking

› Transparency

› Increased data quality

› Immutability

› Examples:

VeChain Ambrosus Waltonchain OriginTrail WaBi

https://www.investinblockchain.com/supply-chain-blockchain-projects/


Video supply chain?

› Ambrosus https://www.youtube.com/watch?v=DftD5gTPvWA

› WaltonChain https://www.youtube.com/watch?v=mcxSe56jXqY

› OriginTrail https://www.youtube.com/watch?v=g3gcQAYIMGQ

›

https://www.youtube.com/watch?v=DftD5gTPvWA
https://www.youtube.com/watch?v=mcxSe56jXqY
https://www.youtube.com/watch?v=g3gcQAYIMGQ


Digital Identity management
https://www.forbes.com/sites/forbestechcouncil/2018/07/27/how-blockchain-can-solve-identity-management-problems/#6a9d5a8413f5

› Most online activities require that you register and disclose personal 

information (name, address, email, credit card number, etc.).

› This information is stored in many databases, is a problem to keep 

updated, and is a security/privacy risk.

› Further, this information can be shared with third parties without the user's 

consent.

› Blockchain can remedy this by letting individuals create and maintain a self-

sovereign identity which is used to authenticate the user.

› Examples:

Civic Metaverse ETP TheKey Namecoin Bloom

https://www.forbes.com/sites/forbestechcouncil/2018/07/27/how-blockchain-can-solve-identity-management-problems/#6a9d5a8413f5


Video civic/bloom?

› Civic https://www.youtube.com/watch?v=2XDGX41nr1o

› Bloom https://www.youtube.com/watch?v=ntNKcBlw9FU

›

https://www.youtube.com/watch?v=2XDGX41nr1o
https://www.youtube.com/watch?v=ntNKcBlw9FU


Tokenization
https://blockonomi.com/tokenization-blockchain/

› Tokenization means recording ownership of real world assets (stocks, gold, 

cars, houses, ...) on a blockchain. The ownership of a token prove the 

ownership of the real asset.

› Both intangibles, fungible and non-fungible goods can be tokenized

› Some say that "everything will be tokenized"

› This will give undisputed record keeping and easy transfer of ownership. 

› It also enables dividing assets into smaller parts. For example can a token 

represent 1mg of Gold.

› Examples: 

DigixDAO Cryptokitties (ERC-20)

https://blockonomi.com/tokenization-blockchain/


Social media
https://www.investinblockchain.com/blockchain-social-media/

› The most popular Social Media platforms today (Facebook, Twitter, 

Youtube, etc..) are company owned and centralized.

› That also means that they use and sell your personal information (you are 

the product, the advertisers are their customers)

› That also means that they can censor your posts / comments.

› New distributed Social Media Platforms built on blockchain set out to solve 

these problems and create alternatives.

› Examples:

Steem Sapien Indorse DTube

https://www.investinblockchain.com/blockchain-social-media/


Education (courses, grades, diplomas)

› "Using the power of blockchain technology and its smart contract-based 

payment platform, ODEM will enable students and educators to interact 

directly and participate in the exchange of education and learning, without 

the involvement of intermediaries. Our goal is to make quality education 

more accessible and affordable to a broader audience."

› "BitDegree ... blockchain based reward system and achievement tracking."

› Examples

ODEM BitDegree



Video ODEM?

› ODEM https://www.youtube.com/watch?v=B278U-V__gs

https://www.youtube.com/watch?v=B278U-V__gs


Supporting the Internet of Things

› Examples

IOTA



Energy Market

› Examples:

PowerLedger WePower Restart Energy Electrify.Asia



Video energy?

› Power Ledger https://www.youtube.com/watch?v=jMqMRs34_u8

https://www.youtube.com/watch?v=jMqMRs34_u8


Healthcare

› Examples

Ontology Dentacoin MEDX Medibloc Docademic



› Norwegian? (nødhjelp?, Obos, ...)

› Seminar next week?

› Federated?

› Private?



Technical solutions that enables these applications

› Data storage on the block chain (or just the fingerprint)

› Integration with other systems!

› (IoT-) Devices that provide data.

› Smart contracts! (Ethereum / EOS / i morgen)

› An market for valuation / exchange / trading of tokens.

› Infrastrucure (mobile apps, web apps, wallets, ...)

› Second layers? for scaling

› DAG / Tangle? for scaling



Kursbevisgreiene til Svein / MIT

› Se på noen passasjer (fra erfaringsdokumentet) og se om de forstår det.

› Et eksempel på at man faktisk kan bruke Bitcoin-nettverket til å lage kursbevis som ikke 

kan forfalskes



The blockchain ecosystem

› The is a whole industry that is built up around these new blockchain solutions.

› For developers, the job opportunities will not only be in blockchain companies, but also in 

companies in this ecosystem.

› I found some infographics from 2015 that lists some of types of emerging businesses.

(There are probably more, and the growth since 2015 has been exponential)



http://www.visualcapitalist.com/the-bitcoin-universe-explained/

http://www.visualcapitalist.com/the-bitcoin-universe-explained/
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Next

› Tomorrow

› Smart contracts ++

› Oblig3 ... in by the end of the week


