H8 Harmony

Open Consensus for 10 Billion



‘ Harmony is a Fast & Secure blockchain

To scale trust for billions of people
and create a radically fair economy



Bring Research to Production
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A high-performance blockchain demands 10x innovations in
transport networks, consensus protocols & systems tools.



State Sharding with Secure Staking

Open source & Solidity support
O(n) consensus & O(1) resharding

Tx benchmark with 41k nodes
O(log n) cross-shard routing
Failure-resilient propagation in 1.3s

harmony-one / harmony

<> Code (1) Issues 56 11 Pull requests & Il Projects 6 EEE Wiki

The core protocol of harmony https://harmony.one

D 2,697 commits

I 29 branches © 3 releases

Branch: master v New pull request

I harmony-ek Merge pull request #649 from harmony-ek/make_deploy_newnode_autodetec...

i .github/ISSUE_TEMPLATE
i api
i} cmd

8 consensus

Update .github/ISSUE_TEMPLATE/featun
fix state sync response message floodin
update balance output (#647)

[utils] move GetAddressHex to utils mod



(Hungry & Foolish) Security Protocol Ph.D

Stephen Tse has been obsessed with protocols and compilers since high
school. He reverse-engineered ICQ and X11 protocols, coded in OCaml for
more than 15 years, and graduated with a doctoral degree in security
protocols and compiler verification from the University of Pennsylvania.

Stephen was a researcher at Microsoft Research, a senior infrastructure
engineer at Google, and a principal engineer for search ranking at Apple.
He founded the mobile search Spotsetter with institutional venture capital;
Apple later acquired the startup.



Adaptive-Thresholded Proof of Stake

Sharding by Voting Shares

Tokens staked by the honest/malicious validators  Voting shares converted from staked tokens.
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Figure 3. The stakers obtain voting shares proportional to their staked tokens. Voting shares are
then randomly assigned to shards. Stakers become validators for the shard(s) where their voting

shares are assigned.



Radical Fairness: are you feeling lucky?

Lottery & gambling
Game mechanics
Matching & ranking

Prevent single-shard overtakes

Verifiable delay functions
Zero-knowledge arguments

A Harmony Devnet

Quickstart
Introduction

Devnet

Architecture
Secure Sharding
Randomness
Beacon Chain
Account Model
Consensus
Networking
Future Work
Feedback

Docs » Architecture

Secure Sharding

Harmony adopts a Proof-Of-Stake (PoS) based sharding scheme that’s both secure
Harmony contains a beacon chain and multiple shard chains. The beacon chain serv
beacon and identity register, while the shard chains store separate blockchain state
transactions concurrently. Harmony proposes an efficient algorithm for randomnes
combining Verifiable Random Function (VRF) and Verifiable Delay Function (VDF).

Randomness

Sharding involves assigning nodes into different shards or branches. Nodes within t
form a committee and run consensus in parallel. Various approaches have been pro
nodes into shards such as randomness-based sharding in Omniledger and RapidCh:
based sharding, and centrally-controlled sharding. Out of all the approaches, rando
sharding is recognized as the most secure solution. In randomness-based sharding,
agreed random number is used to determine the sharding assignment for each nod¢
number must have the following properties:

Unpredictable: No one should be able to predict the random number before it’s ger

Unbiasable: The process of generating the random number should not be bias-able



P2P with O(log n) routing & erasure coding
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Totally O(M + E) network load

Send chunks of the encoded
message to each neighbor




Zero-knowledge: privacy in data marketplaces

Treasure Hunt Game: prove that you know
the location of the hidden object, without
revealing its actual location

Ownership: prove that

you own a private key Sudoku: prove that you know a

solution to the puzzle, without
revealing it

Account Balance: prove that
your account has enough
available balance for this
transaction

Sealed Bid Auctions:
prove who won, without
revealing any bid

Membership: prove you are
part of a group, without revealing
your identity

+ any other problem in the
class NP



Harmony Nodes & Mainnet
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Open Source Node Operators Asset trading ZKProof apps

Tesnet 2.0 EVM tooling Partners Mainnet



Roadmap: Ethereum 2.0 Now

Popular apps (DeFi, Dai, WebAssembly backend
lottery) at 200%+ faster,
storage rent (not gas price) Fountain code (rateless

erasure encoding) over libp2p
Deployed prototypes of
Zero-knowledge proofs Light clients with fraud proofs
(zkDAI, AZTEC, Zether)



Democratizing Credit, Data & Marketplaces
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Confidential asset trading w

ERC20/721 but =N
privacy-preserving |
Data sharing & marketplaces E--lol

Decentralized credit

VPN on Internet

Private computation and
consortium platform on
public blockchain



‘ 7 Google/Apple/Amazon Engineers & 2 PhDs

IH0 LN

Stephen Nicolas Rongjian Minh Nick
Protocol PhD VR Startup Founder Google Search Google Voice Al Stanford Al

Eugene Leo Kunal Li Chao
Harvard Business AWS Networking Amazon Lab126 Samsung Security GSV Capital Math PhD
Carnegie P
Google 28 Microsoft amazon FPenn (i & HARYARP Staniord



Partners & Community at talk.narmony.one

Category Topics Latest
a n i m%c — Announcements 16 Governance in
BRA NDS 8 Upcoming events, monthly newsletter, press coverage, team |Cryptoeconomicu
blogs, instagram photos.

Allen from NKN

Introductions 46 Introductions

Animoca Timeless Nomica

Welcome to Harmony! Introduce yourself and share your 3 uvead

Linkedin / Twitter / Github profiles. Tell us what you are building — I

Still taking new
[ Nodes

it can lead to a partnership!
V—)\ 0 @ Applications 5

Introduce yours
Introductions

What decentralized applications are you building and scaling?

Hyperion Blue Vista NolZ Sharding 6 -
Harmony scales to tens of thousands of nodes with full sharding - @sahil & @lija
of computation, states and communication. Inspired by "§" Feb24 e
Omniledger and Rapidchain, our approach incorporates staked l Announcements

voting and secure randomness for a modern scalable

h B |t$ e Q Harry from Stat

Consensus 4 Introductions

PICOIO Qua nta h B |tS Consensus is the core of any blockchain. Harmony integrates an

efficient consensus protocol that combines POS with practical E-commerce Ei
Byzantine fault tolerance (PBFT). m Investor







Research & Community on Forum

Wear Your Ambitions on Sleeve

harmony.one/cmu-talk

Harmony Tokens & Node Operators

Mainnet Launch in 2019 Q2

s@harmony.one



