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Abstract— The EOS system presents a platform for smart
contract development and decentralized storage in attempt
to address the common scalability issues found in popular
blockchain systems such as Ethereum and Bitcoin. Through its
implementation of delegated Proof-of-Stake (dPoS) consensus
and an architectural design focused on parallel processing
and full-duplex communication, the EOS system attempts to
provide a decentralized application development environment
which offers high transactional throughput. Since the public
release of the EOS main-net, multiple parties have speculated
and made claims of the systems ability to provide processing
capabilities in the range of 5,000 to 1,000,000 transactions per
second. However, such performance has yet to be observed
in a production network. No comprehensive analysis of the
EOS system architecture has been conducted to determine the
capabilities of the network.
The following document outlines the results of a three-month
research initiative to analyze the architecture of the EOS system
and benchmark its functional performance under a range of
environmental conditions. Through practical testing and experiments in a controlled laboratory setting, this research provides
a thorough and objective model of its design, performance, and
economics in order to present a reference for the blockchain
community.

I. INTRODUCTION
The cryptoasset market of 2017 garnered significant mainstream attention with the unprecedented introduction of new
users to the blockchain space. This high volume of activity similarly yielded a variety of blockchain-based projects
driven by the financial promise of the Initial Coin Offering
(ICO). With an easy way to raise the capital needed to
develop practical solutions within a new and unregulated
market, over 500 total projects have raised an excess of $12
billion to date [1].
One of such projects was EOS, developed to provide
an operating system-like construct intended to allow for
the rapid scaling of decentralized applications. In order to
address the essential shortcomings found within popular
blockchain projects, the EOS architecture adopted several
novel solutions in order to provide higher processing capabilities and throughput. With a focus on providing an
optimized smart contract-oriented platform, much of the
message surrounding the EOS ICO positions the system as a
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competitor and successor to Ethereum, laying the foundation
for blockchain 3.0 [2].
The claims of the system’s ability to provide transactional
throughput in the millions has draw significant attention from
the cryptocurrency community. The goal of this research is to
validate any speculative claims surrounding EOS and provide
a comprehensive understanding of the system design and
capabilities.
A. Overview
1) Architecture: In this section, we examine the function
and design of the following components that comprise the
EOS system:
• Accounts: How users are defined in the EOS network,
including the relationship between accounts, wallets,
and cryptographic keys.
• Transactions and Contracts: How transactions and contracts are constructed in the network.
• State Management and Blockchain: How the EOS protocol manages the state and resources associated with
decentralized applications.
• Execution Environment: How smart contracts and decentralized applications are executed in the EOS network by block producers.
• Consensus: How the EOS network establishes consensus concerning whether or not a transaction, action,
or contracts is valid and adheres to the rules of the
protocol.
2) Performance: This section presents the results of our
performance benchmark testing conducted using the Whiteblock blockchain testing framework in the Whiteblock lab
[3]. These tests focused primarily on the following three
areas:
Transactional throughput of the EOS network under the
presence of various environmental conditions, including
transaction volume, network latency, and packet loss.
Fault tolerance of the EOS system, including an analysis
of how the system responds to network partitions, forks,
and the presence or absence of a varying number of block
producers.
Security of the EOS system, including the ability of block
producers to manipulate state and the degree of control they
can exert over the network.
3) Economic Systems Analysis: This section of the report
aims to better understand the economics of the EOS system,
such as token design, the behavior it incentivizes in users,

