Using Besu with Public
Ethereum Networks

Proof of Stake, Network Evolution, Sustainability

Matt Nelson - Besu PM @ ConsenSys Software - matt.nelson@consensys.net
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Agenda
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The Merge & Besu

2 Staking & Validators

3 Configure & Sync a Network

4 Connect a Wallet & Test

5 Development Environments
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You can shape the direction of
the project to fit your needs
and use cases
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Decrease time to market and
of the
project and what you want
sooner
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“With enough eyes all bugs
are shallow” - leverage the
community to fix your bugs
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You will from
interacting with other
community members
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You'll gain experience that will
look great on a resume
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Tap into a worldwide group of
people who are interested and
want to help
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Participating in an
Open Source
Community



If you haven’t been involved in an open source project before it can be
intimidating to start participating.

Here are some tips for how to get comfortable:

Feel free to lurk Don’t wait for an Read our Code of
Seeing how other community invitation COI"IdUCt

members interact will help you

adjust and learn the social norms in Our toolsfanld megtmgs.are open We've set an;:l em;orcg h|g|h
the community . by default, so jump in ano! stapdards of professiona ’
introduce yourself, ask questions practice from everyone you’ll
and share ideas be meeting
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https://wiki.hyperledger.org/community/hyperledger-project-code-of-conduct
https://wiki.hyperledger.org/community/hyperledger-project-code-of-conduct
https://wiki.hyperledger.org/community/hyperledger-project-code-of-conduct
https://wiki.hyperledger.org/community/hyperledger-project-code-of-conduct
https://wiki.hyperledger.org/community/hyperledger-project-code-of-conduct
https://wiki.hyperledger.org/community/hyperledger-project-code-of-conduct
https://wiki.hyperledger.org/community/hyperledger-project-code-of-conduct
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"Learn the Basics
. About our Tools




https://wiki.hyperledger.org/display/BESU/
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Sign up for a Linux Foundation
account

Check out our code
repositories

J
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Join the discussion on chat

&)

Get the latest development
updates from the wiki

Participate on the Hyperledger
Mailing Lists

Search for open bugs, or report
a new one, in our bug database
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https://wiki.hyperledger.org/community/hyperledger-project-code-of-conduct
https://wiki.hyperledger.org/community/hyperledger-project-code-of-conduct

Documentation and Training

Besu documentation:
https://besu.hyperledger.ora/

Free online Besu training course:
https://www.hyperledger.org/learn/training

Besu tutorials and workshops:
https://www.hyperledger.org/use/tutorials

Besu playlist on Hyperledger’s YouTube channel:
https://www.youtube.com/Hyperledger
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https://besu.hyperledger.org/en/stable/#
https://www.hyperledger.org/learn/training
https://www.hyperledger.org/use/tutorials
https://www.youtube.com/Hyperledger

Contributions Welcome

Pick a good first issue for
Besu and get started

We’re looking forward to your
first contribution

https://github.com/hyperledger
/besu/issues
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Clear log message when data path is not accesible

good first issue ) ( P5

Add subcommand to print configuration and status info

dev experience | ( good first issue mainnet

Clique - add warning to not use in production ( blocked

dev experience | ( good first issue ) ( logging ) ( TeamRevenant

Noisy unhandled exception on interrupted mining

good first issue ) | mainnet mining

2 Unhandled exception error with no details ( good first issue

logging

) custom factories for PicoCLI subcommands ( good first issue

2 change "privacyGroupld" from being a base64 encoded

String to a proper class ( good first issue ) ( privacy ) ( TeamRevenant

2 Update JavaDoc so we can build with Java 16+ ( dev experience

good first issue ) ( snack ) TeamGroot

- Improve error message when verifying enode syntax with
xdns-enabled ( good first issue ) ( TeamChupa



https://github.com/hyperledger/besu/issues
https://github.com/hyperledger/besu/issues

Questions?

Feel free to ask in
#besu-contributors
at chat.hyperledger.org
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The Merge is building a more durable, sustainable and easy to
use Ethereum on which creators can confidently innovate

Diverse & Open

Client, validator and layer-2 diversity
ensures a healthy and scalable network
where incentives for participation are
better allocated

Energy Efficient

Evolving the network’s approach to
consensus ensures Ethereum can
sustainably support the next generation
of web3 creators and developers

¢
¢

EVM-compatible public
chains:
Ethereum, Polygon,
Palm, BSC, Arbitrum,
Optimism,
NEAR/Aurora,
Crypto.org

0
¢

Transitions Seamlessly

Common APIs for pre and post Merge
architectures and use of existing
components ensure an uninterrupted
developer experience

Sound & Secure Money

An updated cryptoeconomic model
reduces Ether issuance and provides
stronger security guarantees for end
users and DeFi.
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Ethereum’s Layer 1 Roadmap is on schedule for 2022

Layer 1 Roadmap: Beacon Chain > The Merge > Sharding

Ethereum will achieve sustainability via proof of stake
e The Beacon Chain, launched in December 2020, is

already a great success
e The Merge is in good shape, target delivery by Q3 2022

Ethereum will deliver scaling via a combination of L1 sharding

M and L2 rollup technologies

Proof of Work e Rollups are in production now
e Data sharding will supercharge them (late 2022)

For more details: link

abus|N 9y

Consensus

PoS Beacon Chain Sharding
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https://ethmerge.com/

The Merge Timeline

Frontier ~ Homestead Infura Tangerine Byzantium
Launch Fork Launch  Whistle Fork Fork
Jul-30-15  Mar-14-16  Jul-14-16 ~ Oct-18-16 Oct-16-17

Istanbul Beacon Chain
Fork Launches . Altair Fork
Dec-08-19 Dec-01-20  Berlin Fork  o¢t.27-21

Apr-15-21

Frontier Thawing Fork
Sep-07-15

DAO ForkSpurious Dragon Fork
Jul-20-16 Nov-22-16

Constantinople Fork
Feb-28-19

Arrow
Glacier Fork
Dec-09-21

Gray Glacier
Fork

Jun-30-22 Goerli

Merge
Aug-10-22

g

Staking Deposit
Contract Deployed

Oct-14-20
Muir Glacier London Fork
Fork EIP-1559
Jan-02-20 Aug-05-21

Sources: https://ethereum.org/en/history/, https://tim.mirror.xyz/CHQtTJbTNDxCK41JpULL-zAJe7YOtw-m4UDw6KDjubc, and

https://blog.ethereum.orq/2022/07/27/goerli-prater-merge-announcement/

Ropsten Merge
Jun-08-22

Sepolia Merge
Jul-06-22

1
Ethereum Mainnet!

Merge! |
Sep-2022 :
1
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https://ethereum.org/en/history/
https://tim.mirror.xyz/CHQtTJb1NDxCK41JpULL-zAJe7YOtw-m4UDw6KDju6c
https://blog.ethereum.org/2022/07/27/goerli-prater-merge-announcement/

Besu as an Execution Client

From our documentation:

. . Ethereum Mainnet node
Execution clients, such as Besu,

manage the execution layer, including
executing transactions and updating
the world state. Execution clients
serve JSON-RPC API requests and @

Consensus client

REST-API

v

communicate with each other in a

peer-to-peer network. 4—

Engine API:

Novel set of APIs to enable maximum
re-use of technology for proof of
stake and to keep consensus
operations quick (via a lightweight
consensus client) as Ethereum scales

Engine API

—JSON-RPC API— Execution client
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https://besu.hyperledger.org/en/latest/Reference/Engine-API-Methods/

What does the Merge mean for Enterprise?

Public network participation is rewarding...
e |earn to operate node infrastructure, help with network security via staking ETH, and engage a new community of
developers and users
e  Staking rewards network participation with ~12% returns on an initial stake after the Merge (lower rewards prior)

Public network participation is a new opportunity...
° Proof of Stake Ethereum is sustainable, scalable, and open for business
e  Public networks provide new ways of interacting with financial and cryptographic primitives, launching distributed
apps, doing business with self-sovereign users, and accessing liquidity and services with DeFi

~

Enterprises can feel secure participating and innovating on public networks...
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Participation, Staking &
Validators
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ETH Returns So far and expected post merge

Post-Merge ~9.6% rewards on staked Eth

Currently ~11.8% APR since genesis

5.2% APR (estimated)
+ MEV Rewards

Ability to unstake and withdraw
Eth upon protocol update

Post-Merge rewards calculation is based on:

e  Current Eth1 miner tips -  ~6.6% APR: extra ~2.1 Eth per year per validator
° Current Eth2 validator rewards - ~5.2% APR: function of number of active validators on the network
° MEV-enabled rewards post merge -  Will vary upon number of active validators on the network
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Getting Started

Goerli Launchpad

Besu Docs

Docs for this tutorial

Besu Postman Collection

System Requirements

Understanding CPU Metrics

MetaMask Download

Teku Docs

System Requirements

Setting up Metrics

Docker Approach

Grafana

X
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https://besu.hyperledger.org/en/stable/public-networks/tutorials/merge-testnet/
http://besu.hyperledger.org
https://besu.hyperledger.org/en/stable/public-networks/get-started/system-requirements/
https://docs.teku.consensys.net/
https://docs.teku.consensys.net/en/latest/HowTo/Get-Started/Manage-Memory/
https://goerli.launchpad.ethereum.org/en/
https://metamask.io/download/
https://besu.hyperledger.org/assets/postman/postman_collection.json
https://besu.hyperledger.org/en/latest/public-networks/how-to/monitor/metrics/#install-prometheus
https://besu.hyperledger.org/en/stable/private-networks/tutorials/quickstart/?h=grafana#run-json-rpc-requests
https://besu.hyperledger.org/en/stable/public-networks/how-to/monitor/understand-metrics/?h=cpu
https://besu.hyperledger.org/en/stable/public-networks/how-to/monitor/understand-metrics/?h=cpu

Besu Full Architecture

Proof-of-Stake Consensus
@ TEKU Client (External) Dapp / Wallet
— BESU CORE
Engine API
INTERFACE LAYER JSON RPC & GraphQL
I PRIVACYCORE | NETWORKING —— EXECUTION CORE ———— STORAGE —
I I
: : Discovery Transaction Pool World State
I )
I ) Synchronizer Account State
I |
b Tessera o RLPx Account Storage
|, ((I)Ext?mallj | Block Validator
| ptiona |
| : : | l Tx Processor ‘ Code Storage
1 | ETH Sub-Protocol .
[ A W al Trle_SEOEage —
s e : Eum BN
I
| IBFT Networking Sub-Protocol S A
I snmsgeme cppepramne ey e 4
| | L Pluggable Consensus
i T . S -L--"= )
PoW

I : BFT Consensus | - Blbgkehaln
| Clique
e =t [ | e ——
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Beaconcha.in

Validator 416865(Pool: rocketpool)

Home / Validators / Validator details

Rocket Pool
0x996fad6e83c1a9f403babaf2a7509f: 3efbocf1001c2a0dd192d6c28ae6205
Income
Deposited Pending Active Day +0.03252 ETH
° 1as700 ° 1ae7se Q Week +0.05089 ETH
Rank 106 % Balance Status Effectiveness. Month +010711 ETH
Y 46556 321071 ETH Active ) 98% - Good @
320ETH @ APR® 8%
&1(100% @) W5547(99% @) S0 RO 2 Eligible since Sep 9, 2022, 9:20 PM
Active since Sep 10, 2022, 1:10 AM
4 Charts &Blocks [ Attestations &'Sync & Slashings BB Deposits 4 Rocket Pool Validator History
wicorme | \Propossls Epoch Balance Change Att. & Prop.
Daily Income 151,281 +0.00001 ETH o
151,280 +0.00001 ETH o
0.03000 151,279 +0.00001 ETH o
z
& 151,278 +0.00001 ETH o©
£ 002000
| 151,277 +0.00001 ETH o
8
0.01000 151,276 +0.00001 ETH
151,275 +0.00001 ETH o
o000  HAANANNENENEENEEREENENNENERNNN
10.Sep 12.5ep 14.Sep 16.Sep 18.Sep 20.Sep 22.Sep 24.5ep 20.Sep 28.Sep 30.Sep 2.0ct  4.0ct
Gooch  Epoen  Eooon  Epoch oo  Gon  Gooh o  fpooh  Eoon  fpomn  fpoon o 0127 HEIREBYETH @@
195724 W74 624 147074 147524 147974 148424 WS4 9324 149774 150224 150674 1sMM2a
151,273 +0.00001 ETH o
]
o 12 Sep sm 6.Sen 4;,/& 151,272 +0.00001 ETH o
‘ B

® Daily Income

Showing 1 to 10 of 100 entries
< 1 of10 > Last
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http://beaconcha.in
https://beaconcha.in/validator/416865

What’s Next...?

Besu Github Repo
Open issues for bugs/features, contribute code

Hyperledger Discord Truffle Smart
ConsenSys Discord Contract

Development

Tech support, discussions,
updates, community

/7 HYPERLEDGER

I BLOCKCHAIN TECHNOLOGIES FOR BUSINESS


https://trufflesuite.com/
https://trufflesuite.com/
https://trufflesuite.com/
http://discord.gg/hyperledger
http://discord.gg/consensysofficial
https://github.com/hyperledger/besu

Questions?



