Thus, we see three approaches to building advanced applications on top of cryptocurrency: building a new
blockchain, using scripting on top of Bitcoin, and building a meta-protocol on top of Bitcoin. Building a new
blockchain allows for unlimited freedom in building a feature set, but at the cost of development time and
bootstrapping effort. Using scripting is easy to implement and standardize, but is very limited in its
capabilities, and meta-protocols, while easy, suffer from faults in scalability. With Ethereum, we intend to build

a generalized framework that can provide the advantages of all three paradigms at the same time.

Ethereum

The intent of Ethereum is to merge together and improve upon the concepts of scripting, altcoins and on-chain
meta-protocols, and allow developers to create arbitrary consensus-based applications that have the
scalability, standardization, feature-completeness, ease of development and interoperability offered by these
different paradigms all at the same time. Ethereum does this by building what is essentially the ultimate
abstract foundational layer: a blockchain with a built-in Turing-complete programming language, allowing
anyone to write smart contracts and decentralized applications where they can create their own arbitrary
rules for ownership, transaction formats and state transition functions. A bare-bones version of Namecoin can
be written in two lines of code, and other protocols like currencies and reputation systems can be built in under
twenty. Smart contracts, cryptographic "boxes” that contain value and only unlock it if certain conditions are
met, can also be built on top of our platform, with vastly more power than that offered by Bitcoin scripting

because of the added powers of Turing-completeness, value-awareness, blockchain-awareness and state.

Ethereum Accounts

In Ethereum, the state is made up of objects called "accounts”, with each account having a 20-byte address
and state transitions being direct transfers of value and information between accounts. An Ethereum account

contains four fields:

° The nonce, a counter used to make sure each transaction can only be processed once
° The account's current ether balance

° The account's contract code, if present

° The account's storage (empty by default)

"Ether" is the main internal crypto-fuel of Ethereum, and is used to pay transaction fees. In general, there are
two types of accounts: externally owned accounts, controlled by private keys, and contract accounts, controlled
by their contract code. An externally owned account has no code, and one can send messages from an

externally owned account by creating and signing a transaction; in a contract account, every time the
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