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CHAPTER 1

Bridging the Blockchain
Knowledge Gap

Acclimating to the fast-moving blockchain world can
be challenging. This book is your guide. Before we
get started, let’s define some of the terms you'll
encounter ahead

A blockchain is a fully-distributed, peer-to-peer software network which makes use of
cryptography to securely host applications, store data, and easily transfer digital instruments
of value that represent real-world money. Cryptography is the art of communication via
coded messages. In Bitcoin and Ethereum, cryptography is used to conjur one secure
computing environment out of thousands of similar machines, running with no central
authority and no single owner. With that kind of potential, it's obvious why the technology
has been subject to unprecedented speculation, hype, confusion, and prognostication.

The term “Ethereum” can be used refer to three distinct things: the Ethereum
protocol, the Ethereum network created by computers using the protocol, and the
Ethereum project funding development of the aforementioned two. On the heels of
Bitcoin, Ethereum has become its own macrocosm, attracting enthusiasts and engineers
from numerous industries. Many of civilization’s most nagging imperfections could
become the domain of blockchain’s killer apps, and the Ethereum protocol (which was
derived from Bitcoin, and extended) is widely considered to be the network where these
“distributed” apps will spring up. For developers, designers, and product managers,
there’s no better time to begin prototyping applications for the Ethereum network.

Blockchain Roll Call!

Two big groups of thinkers are interested in blockchain systems, and Ethereum more
specifically: application developers interested in building products and services, and
nonprogrammers who are curious about the potential of Ethereum, perhaps owing
to work or interest in financial services, consulting, insurance, law, game creation,
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government, logistics, product design, or IT.! This book is similarly cross-disciplinary.
It provides a contextual guide for programmers and non-programmers alike to develop
ideas about what to build, and how to build it. It fills a gap between computer science,
economics, financial services, and where necessary, banking history.

For programmers, the challenging thing about Ethereum isn’t usually the code; like
most open source software projects, this one has on-ramps for people who already program
in other environments. Rather, the challenge is wrapping your head around the concept of
“cryptoeconomics,” or the system of incentives and disincentives which secure the network.

For nonprogrammers, the challenge is divining how the ecosystem will develop, and
how you fit in. Claims that blockchains will modernize the banking system, revolutionize
insurance, and lay waste to counterfeiting may be overblown—but by how much??

What Ethereum Does

In the abstract, open source blockchain networks such as Ethereum and Bitcoin are

kits that allow you to pop up an economic system in software, complete with account
management and a native unit of exchange to pass between accounts. Kind of like

the game Monopoly. People call these native units of exchange coins, tokens, or
cryptocurrencies, but they're no different from tokens in any other system: they're a form
of money (or scrip) that is usable only within that system.

Blockchains work something like mesh networks or local area networks (LANSs); they
are merely connected to other “peer” computers running the same software. When you want
to make one of these peer-to-peer (P2P) networks accessible through a web browser, you
need to use special software libraries such as Web3.js to connect an application’s front end
(the GUI you see in a browser), via JavaScript APIs, to its back end (the blockchain).

In Ethereum, you can take this concept one step further by easily writing financial
contracts with other users inside the system. As you'll see, these financial contracts are
called smart contracts.

The key component is this idea of a Turing-complete blockchain. ... As a
data structure, it works kind of the same way that Bitcoin works, except
the difference in Ethereum is, it has this built-in programming language.

—Vitalik Buterin, inventor of Ethereum?

In Ethereum, smart contracts are written in the programming language Solidity,
which you'll learn about in Chapter 4. Turing completeness was an advantage that many
developers quickly latched onto, but more important is Ethereum’s ability to save state.
In computing, a simple definition of a stateful system is one that can detect changes to
information and remember them over time.

'Ethereum Blog, “Visions, Part 1: The Value of Blockchain Technology,” https://blog.
Ethereum.org/2015/04/13/visions-part-1-the-value-of-blockchain-technology/, 2015.
2American Banker, “Blockchain Won’t Make Banks Any Nimbler,” www.americanbanker.com/
bankthink/blockchain-wont-make-banks-any-nimbler-1079190-1.html, 2016.

3YouTube, “Technologies That Will Decentralize the World,” www. youtube.com/watch?v=
er-k3ehpFaM&feature=share, 2016.
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