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Introduction

ÅThis presentation is about how to build a private 
blockchain using four Raspberry Pi. This will be 
followed by a hands-on demonstration of using 
four Raspberry Pi computers with Ethereum to 
build a small, but working Blockchain network.

ÅWe are excited that you are here!
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SOME TERMS
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Some Important Terms
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Term Explanation

AES SHA-256 The 256-bit encryption algorithm that is AES standard used for Bitcoinkeys.

BitcoinNetwork The Internet-connectednetwork comprised of the software and data that supports Bitcointransactioms

Blockchain The Bitcoinledger of past transactions.

Difficulty The measure of how difficult it is to find a new block compared to the easiest it can ever be

Exchange A place that sells can buys Bitcoins, like a stock exchange.

Hash It is a standard cryptographic algorithm function for the generation and verification of currency

Mining Bitcoinmining serves 2 purposes, it creates the general ledger of Bitcointransactions and it provides security.

Private Key The secret cryptographic key that is used to protectyour Bitcoin account

Proof of Work An economic time-stamped measure to deterservice abuses on a network by requiring some 
work from the service requester, usually meaning processing time by a computer.

Public Key The public (shared) cryptographic key that is used to protectyour Bitcoin account

Transaction Useof the Bitcointo purchase good or services, or the purchase of sale of a Bitcoin, or fractional part of Bitcoin

Wallet A service that will safely store your Bitcoinaccount for you.
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Source: Blockchain Basics:  A Non-technical Introduction in 25 Steps by Daniel Drescher



WHAT IS BLOCKCHAIN?
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A Logical Diagram of a 
Blockchain Network
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This Photoby Unknown Author is licensed under CC BY-SA

http://bitcoin.stackexchange.com/questions/51043/aws-elb-for-bitcoin-node-discovery
https://creativecommons.org/licenses/by-sa/3.0/


What Is Blockchain?

ÅDistributed Ledger

ÅDecentralized

ÅPopularized by Satoshi Nakamoto

ÅUses Cryptography and Hashing

ÅAppend-only Transactions

ÅThe Code already exists in Github

Å Immutable

ÅFirst discussed in 1991

ÅEthereum announced in 2015
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What Is Blockchain?

Å Blockchain Consensus Protocol guide. A blockchain is a decentralized peer-to-
peer system with no central authority figure. While this creates a system that is 
devoid of corruption from a single source, it still creates a major problem.
ï How are any decisions made?

ï How does anything get done?

ï Think of a normal centralized organization.

Å !ƭƭ ǘƘŜ ŘŜŎƛǎƛƻƴǎ ŀǊŜ ǘŀƪŜƴ ōȅ ǘƘŜ ƭŜŀŘŜǊ ƻǊ ŀ ōƻŀǊŘ ƻŦ ŘŜŎƛǎƛƻƴ ƳŀƪŜǊǎΦ ¢Ƙƛǎ ƛǎƴΩǘ 
ǇƻǎǎƛōƭŜ ƛƴ ŀ ōƭƻŎƪŎƘŀƛƴ ōŜŎŀǳǎŜ ŀ ōƭƻŎƪŎƘŀƛƴ Ƙŀǎ ƴƻ άƭŜŀŘŜǊέΦ CƻǊ ǘƘŜ 
blockchain to make decisions, they need to come to a consensus using 
άŎƻƴǎŜƴǎǳǎ ƳŜŎƘŀƴƛǎƳǎέΦ
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What is Blockchain?
Å A Decentralized, Distributed Ledger

Å Updated using software, messaging and 
databases with Append-only transactions

Å Records are immutable.

Å There are multiple copies 

Å Updated by miners, and synchronized using 
Proof of Work, and Consensus

Å The foundation technology for Cryptocurrency

Å The Future of Trusted Computing Transactions 
on the Internet and in public and private 
networks

Å First described by Satoshi Nakamoto in his 9-
page January 2009 paper: 
https://bitcoin.org/bitcoin.pdf

Å ¢ƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ .ƭƻŎƪŎƘŀƛƴ 5ŀǘŀōŀǎŜ ƛǎ ǘƘŜ 
Bitcoin Blockchain Database, with 160 GB (it 
ŘƻŜǎƴΩǘ ǎŎŀƭŜ ǾŜǊȅ ǿŜƭƭύ
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https://bitcoin.org/bitcoin.pdf


The Term Blockchain

ÅName for a data structure

ÅName for an algorithm

ÅName for a suite of Technologies

ÅAn umbrella term for purely distributed peer-to-peer systems 
with a common application area

ÅA peer-to-peer-based operating system with its own unique 
rule set that utilizes hashing to provide unique data 
transactions with a distributed ledger 
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Blockchain ςSimplified View
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Source: Drescher, D. (2017). Blockchain Basics. Frankfort am Main, Germany: Apress.



Characteristics of the Blockchain
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Source: Drescher, D. (2017). Blockchain Basics. Frankfort am Main, Germany: Apress.



Properties of the Blockchain
Non-functional Aspects
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Why Is Blockchain Important?
Å Accessible

Å Open source

Å Easily provides three challenging elements of the ParkerianHexadmodel for 
security:
ï Authenticity

ï Control

ï Utility

Å It WORKS!

Å Business enabler

Å Reduces risk of computer fraud

Å It is being widely adopted for trusted computing

Å Blockchain developers and architects are in great demand: 
for every Blockchain professional there are 14 open positions
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Donn B. Parker



Blockchain Transactions: 
{ŀǘƻǎƘƛ bŀƪŀƳƻǘƻΩǎ ±ƛǎƛƻƴ
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Source: Bitcoin: A Peer-to-Peer Electronic Cash System. By Satoshi Nakamoto. Retrieved from 
https://bitcoin.org/bitcoin.pdf


