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Blockchain Technology



The history of Bitcoin

2008

Idea was published 
under the pseudonym 
Satoshi Nakamoto

2009

Start of the Bitcoin 
Network

2010

Fist cryptocurrency 
stock exchange is 
launched 

2011

One Bitcoin equals one 
USD



The history of Bitcoin

2013

1 Bitcoin equals
100 USD

2014

Microsoft accepts 
Bitcoin

2017

1 Bitcoin equals
10,000 USD



Bitcoin       ≠        blockchain
Is an application of 
blockchain technology

Is the underlying datastructure, 
which can be used for many 
things, including cryptocurrencies



What is A Blockchain?
A blockchain is a growing list of data blocks that are linked together.

Data

Reference

Data

Reference

Data

Reference



Bitcoin ecosystem

A public network in which anyone, 
including a malicious participant, can 
participate without restriction. 

Even though it is not organized by a central 
authority, it works!



Bitcoin ecosystem

Increased 
Bitcoin Value

More Security

More 
Participants



Cutting the middleman

E.g. direct transfer of Bitcoins



Building Consensus

After a finite time, all 
participants agree on a single 
state.

E.g. on who owns how many 
Bitcoin.



CREATING WITNESSES

If something is published on a 
public blockchain, all 
participants become 
witnesses.

This is used, for example, by 
OriginStamp to create a secure 
timestamp for documents.



Key Features

Write-only, immutable, 
transparent data storage

Decentralized, no need for 
intermediaries

Consistent state across all 
participants

Resistant against malicious 
participants

Open to everyone



challenges

Energy consumption

Scalability

Money laundering

Personal responsibility





What is blockchain?
• Based on a peer-to-peer (P2P) topology, blockchain is a distributed 

ledger technology (DLT) that allows data to be stored globally on 
thousands of servers – while letting anyone on the network see 
everyone else's entries in near real-time. That makes it difficult for 
one user to gain control of, or game, the network.

• https://www.computerworld.com/article/3191077/what-is-
blockchain-the-complete-guide.html







What is Cryptocurrency







What is a Wallet?

• Tool to communicate with the Blockchain
• ID
• Public Keys
• Private Key
• Seed Phrase



Types of Wallets – Hot/Software

• Exchange – Coinbase
• Trustwallet.com
• Blockchain.com
• Metamask.io



Types of Wallets – Cold/offline

• Hardware
• Ledger.com



Types of Wallets – Cold/offline

• Hardware
• Ledger.com
• Trezor.io
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Disclaimer
• This is not a Bitcoin introduction. This is a high-level introduction to 

Blockchain technology. However, we should acknowledge that Satoshi 
Nakamoto (pseudonym) and his/their creation, Bitcoin, popularized 
Blockchain technology. (There are currently arguments that Bitcoin was not 
the first blockchain.)
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Disclaimer
• This is not a Bitcoin introduction. This is a high-level introduction to 

Blockchain technology. However, we should acknowledge that Satoshi 
Nakamoto (pseudonym) and his/their creation, Bitcoin, popularized 
Blockchain technology. (There are currently arguments that Bitcoin was not 
the first blockchain.)

• Today there are various flavors of Blockchain. This paper attempts to 
generalize Blockchain with samples in some of those flavors. Additional 
research, prototyping, and due diligence should be exercised before making 
any long-term decisions.

• Lastly, it is the opinion of the author, no single Blockchain solution will fulfill 
all needs. As many of the Blockchain technologies are paradigm specific, 
one should educate themselves on when and how to implement a 
Blockchain solution. Perhaps more importantly, when NOT to implement a 
solution. 



A Brief history of Blockchain

• On October 31, 2008, Satoshi Nakamoto released the 
Bitcoin White Paper outlining a purely peer to peer 
electronic cash/digital asset transfer system. This is the 
first popular implementation of Blockchain and is 
attributed as birthing today’s Blockchain industry. Since 
then, additional Blockchains have been popularized, 
Ethereum, various Hyperledger project solutions, as well 
as numerous others including “Blockchain like” solutions 
such as GuardTime’s KSI products

https://bitcoin.org/bitcoin.pdf


What is Blockchain?
• Blockchain is a system comprised of.. 
• Transactions 
• Immutable ledgers 
• Decentralized peers
• Encryption processes
• Consensus mechanisms
• Optional Smart Contracts

• Let’s explore these concepts



Transactions
• As with enterprise transactions today, Blockchain is a 

historical archive of decisions and actions taken
• Proof of history, provides provenance

• Demo - https://anders.com/blockchain/blockchain.html

Notable transaction use cases

Land registration – Replacing requirements for research of Deeds (Sweden Land Registration)

Personal Identification – Replacement of Birth/Death certificates, Driver’s Licenses, Social Security Cards (Estonia)

Transportation – Bills of Lading, tracking, Certificates of Origin, International Forms (Maersk/IBM)

Banking – Document storage, increased back office efficiencies (UBS, Russia’s Sberbank)

Manufacturing – Cradle to grave documentation for any assembly or sub assembly 

Food distribution – Providing location, lot, harvest date Supermarkets can pin point problematic food (Walmart)

Audits – Due to the decentralized and immutable nature of Blockchain, audits will fundamentally change. 

https://anders.com/blockchain/blockchain.html


Immutable
• As with existing databases, Blockchain retains data via 

transactions
• The difference is that once written to the chain, the blocks 

can be changed, but it is extremely difficult to do so. 
Requiring rework on all subsequent blocks and consensus 
of each.
• The transaction is, immutable, or indelible
• In DBA terms, Blockchains are Write and Read only
• Like a ledger written in ink, an error would be be resolved 

with another entry



Decentralized Peers
• Rather than the centralized “Hub and Spoke” type of 

network, Blockchain is a decentralized peer to peer 
network. Where each NODE has a copy of the ledger. 

Legacy Network Blockchain Network
Centralized DB Distributed Ledgers



Encryption
• Standard encryption practices
• Some Blockchains allow for “BYOE” (Bring Your Own 

Encryption)
• Only as good as the next hardware innovation
• All blocks are encrypted
• Some Blockchains are public, some are private
• Public Blockchains are still encrypted, but are viewable to 

the public, e.g. https://www.blocktrail.com/BTC
• Private Blockchains employ user rights for visibility, e.g.

• Customer – Writes and views all data
• Auditors – View all  transactions
• Supplier A – Writes and views Partner A data
• Supplier B – Writes and views Partner B data

https://www.blocktrail.com/BTC


Consensus• Ensures that the next block in a blockchain is the one and 
only version of the truth
• Keeps powerful adversaries from derailing the system and 

successfully forking the chain
• Many Consensus mechanisms, each with pros and cons

Consensus Mechanism

Proof of Work

Proof of State

Proof of Elapsed Time

Proof of Activity

Proof of Burn

Proof of Capacity

Proof of Importance

And others….



Smart Contracts
• Computer code
• Provides business logic layer prior to block submission

Blockchain Smart Contracts? Language

Bitcoin No

Ethereum Yes Solidity

Hyperledger Yes Various GoLang, C++, etc, 
depends

Others Depends Depends



Blockchain Capabilities
A shared ledger technology allowing any 
participant in the business network to see 
the system of record (ledger)
Ensuring appropriate visibility; transactions 
are secure, authenticated  & verifiable

Business terms embedded in 
transaction database & executed with 
transactions

All parties agree to network verified 
transaction 

Blockchain Essentials
1. A business problem to be solved

• That cannot be solved with more mature 
technologies

2. An identifiable business network
• With Participants, Assets and 

Transactions
3. A need for trust

• Consensus, Immutability, Finality or 
Provenance

Negative Indicators, Anti-Patterns
1. Need high performance (millisecond) transactions 
2. Small organization (no business network)
3. Looking for a database replacement
4. Looking for a messaging replacement
5. Looking for transaction processing replacement
6. Process and metrics are not clear within the 

ecosystem
7. Value, velocity and/or variability are not present



Additional Resources
• Bitcoin White Paper – Satoshi Nakamoto
• Blockchain Demo – Anders Brownworth

• Videos
• Blockchain for Business - An Introduction to Hyperledger

Technologies - edX.org
• Ethereum White Paper
• Guardtime – Blockchain like official site
• Hyperledger official site - Linux Foundation
• IBM Blockchain for Business – IBM Dev Center
• IBM Blockchain Essentials Course – IBM Dev Center
• IBM Blockchain Foundation Developer – IBM Dev Center

• Many more and pages are always changing

http://satoshinakamoto.me/whitepaper/
https://anders.com/blockchain/blockchain.html
https://www.edx.org/course/blockchain-business-introduction-linuxfoundationx-lfs171x
https://github.com/ethereum/wiki/wiki/White-Paper
https://guardtime.com/
https://www.hyperledger.org/
https://developer.ibm.com/blockchain/
https://developer.ibm.com/courses/all/blockchain-essentials/
https://developer.ibm.com/courses/all/ibm-blockchain-foundation-developer/
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https://www.theverge.com/22310188/nft-
explainer-what-is-blockchain-crypto-art-faq



NFTs, explained

• There’s nothing like an explosion of blockchain news to leave you 
thinking, “Um… what’s going on here?” That’s the feeling I’ve 
experienced while reading about Grimes getting millions of dollars for 
NFTs or about Nyan Cat being sold as one. And by the time we all 
thought we sort of knew what the deal was, the founder of Twitter 
put an autographed tweet up for sale as an NFT.

https://www.theverge.com/2021/3/1/22308075/grimes-nft-6-million-sales-nifty-gateway-warnymph
https://www.theverge.com/2021/2/18/22287956/nyan-cat-crypto-art-foundation-nft-sale-chris-torres
https://www.theverge.com/2021/3/5/22316320/jack-dorsey-original-tweet-nft-cent-valuables


A one-of-a-kind digital rendition of the Nyan Cat meme from 2011 sold for about US$590,000 in an 
online auction, February 19, 2021

NFTs, explained



WHAT IS AN NFT? WHAT DOES NFT STAND FOR?

Non-fungible token.

That doesn’t make it any clearer.

Right, sorry. “Non-fungible” more or less means that it’s unique and can’t be replaced with something 
else. For example, a bitcoin is fungible — trade one for another bitcoin, and you’ll have exactly the 
same thing. 

A one-of-a-kind trading card, however, is non-fungible. If you traded it for a different card, you’d have 
something completely different. 

NFTs, explained



NFTs, explained

• How do NFTs work?
• At a very high level, most NFTs are part of the Ethereum blockchain. 

Ethereum is a cryptocurrency, like bitcoin or dogecoin, but its 
blockchain also supports these NFTs, which store extra information 
that makes them work differently from, say, an ETH coin. It is worth 
noting that other blockchains can implement their own versions of 
NFTs. (Some already have.)

https://dappradar.com/blog/tron-introduces-nft-standard-trc-721


What’s worth picking up at the NFT supermarket?
NFTs can really be anything digital (such as 
drawings, music, your brain downloaded and 
turned into an AI), but a lot of the current 
excitement is around using the tech to sell digital 
art.

Dogecoin isn’t an NFT. But this GIF of a dogecoin is. GIF: NyanCat on OpenSea

https://opensea.io/assets/0x3b3ee1931dc30c1957379fac9aba94d1c48a5405/576


Do people really think this will become like art collecting?
I’m sure some people really hope so — like whoever paid almost $390,000 for a 50-second video by 
Grimes or the person who paid $6.6 million for a video by Beeple.

https://niftygateway.com/itemdetail/primary/0x948b3515d81034a3c16d5393c6c155946c93c103/1
https://niftygateway.com/itemdetail/secondary/0x12f28e2106ce8fd8464885b80ea865e98b465149/100010001


Sorry, I was busy right-clicking on that Beeple video and downloading the 
same file the person paid millions of dollars for.

Wow, rude. But yeah, that’s where it gets a bit awkward. You can copy 
a digital file as many times as you want, including the art that’s 
included with an NFT.

But NFTs are designed to give you something that can’t be copied: 
ownership of the work (though the artist can still retain the copyright 
and reproduction rights, just like with physical artwork). To put it in 
terms of physical art collecting: anyone can buy a Monet print. But 
only one person can own the original.

https://www.wired.com/story/nfts-boom-collectors-shell-out-crypto/


This last sold for $3,600, but the current owner is asking for $16,300. GIF by Trevor Andrew

What do you think of the $3,600 Gucci Ghost? Also, you didn’t let me finish earlier. 
That image that Beeple was auctioning off at Christie’s ended up selling for $69 
million, which, by the way, is $15 million more than Monet’s painting Nymphéas sold 
for in 2014.

https://niftygateway.com/itemdetail/secondary/0x4140783cc1ba30653a0777126b122931e233ba14/1300010027
https://www.theverge.com/2021/3/11/22325054/beeple-christies-nft-sale-cost-everydays-69-million
https://www.latimes.com/entertainment/arts/culture/la-et-cm-monet-painting-auction-20140626-story.html


• I’m an artist.
• First off: I’m proud of you. Way to go. You might be interested in NFTs 

because it gives you a way to sell work that there otherwise might not 
be much of a market for. If you come up with a really cool digital 
sticker idea, what are you going to do? Sell it on the iMessage App 
Store? No way.
• Also, NFTs have a feature that you can enable that will pay you a 

percentage every time the NFT is sold or changes hands, making sure 
that if your work gets super popular and balloons in value, you’ll see 
some of that benefit.

https://www.bloomberg.com/news/articles/2021-03-02/nft-art-boom-is-the-same-concept-as-the-photography-market%3Fsref=M8H6LjUF


I’m a buyer.

One of the obvious benefits of buying art is it lets you 
financially support artists you like, and that’s true with NFTs 
(which are way trendier than, like, Telegram stickers).

Buying an NFT also usually gets you some basic usage rights, 
like being able to post the image online or set it as your profile 
picture. Plus, of course, there are bragging rights that you own 
the art, with a blockchain entry to back it up.



No, I meant I’m a collector.
Ah, okay, yes. NFTs can work like any other speculative asset, where 
you buy it and hope that the value of it goes up one day, so you can sell 
it for a profit. I feel kind of dirty for talking about that, though.

https://www.bloomberg.com/news/articles/2021-03-02/nft-art-boom-is-the-same-concept-as-the-photography-market%3Fsref=M8H6LjUF


So every NFT is unique?

In the boring, technical sense that every NFT is a unique token on the 
blockchain.

But while it could be like a van Gogh, where there’s only one definitive 
actual version, it could also be like a trading card, where there’s 50 or 
hundreds of numbered copies of the same artwork.



Can I buy this article as an NFT?
No, but technically anything digital could be sold as an NFT (including articles 
from Quartz and the New York Times, provided you have anywhere from 
$1,800 to $560,000). deadmau5 has sold digital animated stickers. William 
Shatner has sold Shatner-themed trading cards (one of which was apparently 
an X-ray of his teeth).

Image by deadmau5 and Mad Dog Jones

https://qz.com/1984094/quartz-is-selling-the-first-ever-nft-news-article/
https://www.nytimes.com/2021/03/24/technology/nft-column-blockchain.html
https://cointelegraph.com/news/william-shatners-nft-collectibles-sell-out-at-warp-speed
https://niftygateway.com/itemdetail/secondary/0xa20f75be9427995e596788c29a10c7d734671251/5600020053


Gross. Actually, could I buy someone’s teeth as an NFT?
There have been some attempts at connecting NFTs to real-world 
objects, often as a sort of verification method. Nike has patented a 
method to verify sneakers’ authenticity using an NFT system, which 
it calls CryptoKicks. But so far, I haven’t found any teeth, no. I’m 
scared to look.

https://thenextweb.com/hardfork/2019/12/10/nike-blockchain-sneakers-cryptokick-patent/


What is Tokenization?
• In its simplest sense, tokenization is the conversion of physical or 

virtual assets into digital units that can be bought and sold. 
Tokenization eliminates territorial barriers and intermediaries while 
enabling fractional ownership of assets — which opens the market to 
small investors. Almost any asset can be tokenized nowadays, 
from artwork to gold to real estate.

https://forkast.news/tokens-nfts-tokenization/

https://forkast.news/blockchain-art-tokenized-ownership-nft-swire/
https://forkast.news/blockchain-gold-ownership-tokenization-stablecoin/
https://forkast.news/security-token-offerings-the-what-and-the-why-vol-2-tokenizing-real-estate/


• Tokenization is disrupting the way we invest in assets, and companies 
are increasingly seeing the token economy as a way to create new 
markets and increase sales. The global tokenization market is 
projected to surge to US$4.8 billion by 2025, up from US$1.9 billion in 
2020, with a compound annual growth rate of 19.5%.

https://forkast.news/tokens-nfts-tokenization/

What is Tokenization?

https://www.marketsandmarkets.com/PressReleases/tokenization.asp


• Tokenization is now a fixture in the virtual gaming industry. The 
National Basketball Association famously went all-in on NBA Top Shot, 
a crypto collectibles venture that allows fans to trade numbered 
versions of specific, officially-licensed and tokenized video highlights. 
An NFT of LeBron James doing a dunk recently sold for over 
US$200,000.

https://forkast.news/tokens-nfts-tokenization/

What is Tokenization?

https://www.actionnetwork.com/nba/the-10-biggest-nba-top-shot-sales-to-date


• Tokenization is increasingly prominent in the precious metals space. 
Royal Mint Gold (RMG) is a gold tokenization project with backing 
from the Royal Mint of Great Britain.
• There is also currency tokenization, with stablecoins now available 

that provide the benefits of cryptocurrencies with the stability that 
comes with being backed by a fiat currency.

https://forkast.news/tokens-nfts-tokenization/

What is Tokenization?



https://finance.yahoo.com/news/
billionaire-mark-cuban-wants-
turn-151934328.html







How to plan for Crypto?

• How would you plan for cash?
• Private key = Control

• Where do you store private key
• Safe Deposit box owned by trust
• Leave Instructions of where to find it

• Safe
• Home office

• Consider Dividing Key into multiple locations.  
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• Save $100 with code Crypto100


