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Running Smart Contracts and DApps featuring Hyperledger

Module Objectives:

M Hyperledger Fabric product architecture, including the EVM/Solidity
components.

M Deconstructing a Distributed Application (DApp).

B Announcement of the Fabric-EVM-Lab

B Why use the EVM for HyperLedger Fabric applications
M EVM for HyperLedger Fabric applications

M Distributed Application (DApp) demonstration

B Next Steps.
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EVM Hyperledger Fabric

 Scan QR Code:
» Register:
» Take free courses
* Get the document
» Take the Hands-on workshop
with snapshotted virtual desktops
» Take live Workshop

* Access Code: MS-dApp-HLF

» Access Code: MS-dApp-HLF

https://on360.i0/morgan-state-university-registration-form/

- or
& ﬂ ‘% https://qrco.de/be3Do4
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Hyperledger Fabric Architecture

Hyperledger Fabric Work Flow
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EVM Hyperledger Fabric Architecture

« Developer Solidity Smart Contracts Book
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Kindle Store » Kindle eBooks » Computers & Technology

Programming in Solidity: Your Guide to Building Smart Contracts
Kindle Edition

Look inside ¥

by James J. Sullivan (Author)

: PRUGRHMMINE ; Jededededr 4 ratings

See all formats and editions
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Key Features

Explore Solidity examples and basics. Get hands-on learning with control structures, function calls, and object orientation.

Explore tools for building a development environment. Then use the development tools for building, testing, and deploying, and
running blockchain applications.

Vv Read more
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EVM Hyperledger Fabric Architecture

Distributed Applications

mA DApp has its backend code running on a decentralized peer-to-peer
network. Contrast this with an app (central application) where the backend
code is running on centralized servers.

M Identical to an app, a DApp can have web or mobile user interfaces written
in many supported languages to make calls to its backend.

MIn most cases a Smart Contract is part of a DApp’s backend. Furthermore,
attachment data can be stored in distributed repositories such as IPFS.

Smart Contract

“[ Web Server }ﬁh [ p—
‘h H
Explore NFTs
H =
Zapper is your home to Web3. Track your wallets.
Follow other wallets. Discover NFTs, DAOs, DeFi... m

Blockchain
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EVM Hyperledger Fabric

* Deconstruct a Distributed Application.

» Remix Development Environment: https://remix.ethereum.org

* Brower Based IDE
« Editor

 Console

* Module Selector

®

Remix - Ethereum IDE x +

FILE EXPLORERS
derauit_workspace
A = I 3

o tests
M artifacts

ooe @

1_Storage.sol
2_Owner.sol
3_Ballot.sol
PayableContract.sol
Payable.sol
NumberAsset.sol
complexTest.sol
ManyContracts.sol
TotalUpContract.sol
SpecialCase.sol
myStateContract.sol
myStructContract.sol
MyMappingContract.sol
basicContract.sol
TypesContract.sol
buySendEther.sol
MyContract1.sol
Election.sol

S

Ro® <

&

Module
Explorer

Publicldentification.sol
tradingTrees.sol
Coffeeshop.sol
MyContract.sol
MyPayVendorContract.sol
vendingmachine.sol
TransferEtherWhenDone.sol

Lo S IS S S S S IS S IS B s S S e N e S e S S S S S s e )

)

C Q 0 & nttpsy//re

mixethereum.org/#of Buruns=2008&evmVersion=null3

oljson-0.8.7+commit.e28d00a7 js Q| o AR

g Q Q Home % newContract.sol X

=" File Exp

Editor

¥ 0 o0 listen on all transactions Q  Search with transaction hash or address

Console

S L4
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EVM Hyperledger Fabric

* Deconstruct a Distributed Application.

» Remix Development Environment: https://remix.ethereum.org
» Brower Based IDE

 Editor Y

« Console r———
* Module Selector '

99.9254ETH

& TRUFFLE SUITE Q search
Send Swap
Assets Activity
Learn how to use the full Truffle Suite with Ethereum, Quorum, Hyperledger EVM, and other EVM-based chains
Vote -0ETH
May 18 - localhost oem
e TRUFFLE & G
Vote -0ETH

SMART CONTRACTS MADE SWEETER Compile, test,
debug and deploy with the most popular smart contract
development toal.

W drizzle

FRESH CHAIN-DATA FOR FRONT-ENDS Standards-
compliant wallet connection, account and contract state

management. Turn-key React component library. <mart contracts on an EVM-based blodkchain. MNEMONIC HD PATH
duty trend slot early topic rival market friend game badge neck thought m/44'/60'/0'/0/account_index
AovRess saLANCE oo moex 7
See documentation for select blockchains ©x118e27e4CD53BD270F8C12a1FDfB38Cee4366315 98.76 ETH 325 )
AovRess saLAcE TooT  moex 7
F 0x2e10cC81afD377d867207Ee5EbDCbD4CSBCIFICH  100.00 ETH o 1
Ethereum Quorum
v 1
AovRess BaLANCE TooT w0
0xFO780CC15F38BE469C7708655271AE2db5dc40B5  100.00 ETH [ 2 &
e . 1
1‘7) Tezos {357 Hyperledger Fabric (EVM) AoDRESS BALANCE TXCONT  INDEX &
& 0xe29CFO9B55862280819922C5d8e53A254156a07  100.00 ETH [ 3
AovRess saLANCE TooT  moex 7
- 0x0fC8dAeb11967AFce7ed3EO8F7b858d7EBFF180F  100.00 ETH o 4
Co Corda Filecoin
AovRess sauce oot moex 7
0xCbBO72Ae08ea8e24Ad628158F926FEf4B453ee8a  100.00 ETH o
e AovRess saLace TeoT o
gi?%ﬁ 0x2C1b24079744539e46000Ad169e486a235C7B138  100.00 ETH 0 6 &
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EVM Hyperledger Fabric

* Deconstruct a Distributed Application.

JApp = {

web3Provider: null,
contracts: {},
account: '0Ox0",
hasVoted: false,

init: function() {
return App.initWeb3() ;
by

initWeb3: function() {

// TODO: refactor conditional

if (typeof web3 !== 'undefined') {
// If a web3 instance is already provided by Meta Mask.
App.web3Provider = web3.currentProvider;
web3 = new Web3(web3.currentProvider) ;

} else {
// Specify default instance if no web3 instance provided
App.web3Provider = new Web3.providers.HttpProvider ('http://localhost:8545"%);
web3 = new Web3 (App.web3Provider) ;

}

return App.initContract(); E initContract: function() {

$.getJSON("Election.json", function(election) {
// Instantiate a new truffle contract from the artifact
$.getJSON ("Election. json", function(election) { App.contracts.Election = TruffleContract(election) ;

// Instantiate a new truffle contract from the artifact // Connect prOVlder.to lnterac? with contract )
App.contracts.Election = TruffleContract (election); App.contracts.Election.setProvider (App.web3Provider) ;

by

initContract: function() {

App.listenForEvents () ;

return App.render();
r )
B }I

// Listen for events emitted from the contract

[ listenForEvents: function() {

g App.contracts.Election.deployed() .then (function(instance) {
// Restart Chrome i1f you are unable to receive this event
// This is a known issue with Metamask

// https://github.com/MetaMask/metamask-extension/issues/2393
= instance.votedEvent ({}, {
fromBlock: O,

toBlock: 'latest'
}) .watch (function(error, event) ({

= console.log("event triggered", event)
@ ’é // Reload when a new vote is recorded
L MORGAN App.render () ;

STATE]
r 3
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EVM Hyperledger Fabric Architecture

* Deconstruct a Distributed Application.

mDApp Developer Environments

B The Ethereum Community
provides rich tools for
user application development. &

%
e

Coolest Kid Election Res

B The DApp is running o | . -
as a Blockchain L e | 99.8908ETH
Web Application. A | o
ETool Examples: o .
Truffle o o
Metamask V
Web3.js

https://github.com/theblockchainacademy/electiondapp
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EVM on Hyperledger Fabric

V4
/
=
——

https://github.com/theblockchainacademy/electiondapp
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Announcing the EVM for Hyperledger Fabric

Announcement !

 The on360.i0 team, powered by the Blockchain Academy, is the
new maintainers of the Fabric EVM Lab (Fabric-EVM-Library)
* We look forward to working with the Fabric EVM Lab community.

$

. BLOCKCHAIN
ACADEMY

ey it’s the Fabric EVM Lab !

/

)
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EVM Hyperledger Fabric Architecture

*  Why use the Ethereum Virtual Machine (EVM) on Hyperledger Fabric
* Reuse, Commonality, Community, Resources, more ...

SSIMBA

CONFIGURE THE CORE PEER

Mext, we need to configure the peer CLI to operate on the core peer for your organization. To do this, select a peer that
you want to act as the core peer (this is an arbitrary selection), then define the following environment variables:

" bash
export FABRIC_CFG_PATH=<path to directory containing the core.ya@l configuration>
export CORE_PEER_TLS_ENABLED=<true | false>
export CORE_PEER_LOCALMSPID=<your org’s MSP ID>
export CORE_PEER_TLS_ROOTCERT_FILE=<path to core peer’s TLS CA cfrt>
export CORE_PEER_MSPCONFIGPATH=<path to core peer admin user’s *f=
export CORE_PEER_ADDRESS=<peer address> — 1% [+ O B hitpsy//trufiesuite.com/docs/ ¥ Q Search
export ORDERER_CA=<path to orderer’s /msp/tlscacerts/tlsca.per __
o/ TRUFFLE SUITE Q search

(HINT: If you are using the sample-network, then you will need to create o L alion forsolect Blockehams
organizations will have its own core peer. My suggestion would be to cre

switch between environments. This way you can run the peer cli commai

again to target the other peer.)

e Ethereum

= Quorum

'l5 Tezos :::‘ Hyperledger Fabric (EVM)

(o Corda mlecoin

)

S L4
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EvVvim Hyperledger Fabric Architecture

« Truffle Configuration for Hyperledger Fabric.

C TRUFFLE SUITE

Documentation Working With Hyperledger EVM

All Docs
Truffle v
Overview As of version 5.0.27, Truffle supports development with Hyperledger Fabric's EVM chaincode, a
Truffle Quickstart permissioned version of Ethereum.
Getting started >
Testing >

Distributed ledger support v Conﬂguratlon

Working With H led . . . :
Evol\; HI A R [pe e To use Fabric EVM, you must modify your network in truffle-config.js to include a parameter

t set to "fabric-evm" . See the example below.
Working With Quorum ype abric-evm p

Advanced >
Reference > module.exports = { D
) networks: {
Guides development: {
Eanadhe > host: "127.8.8.1",
port: 5@8@, [/ default Fab3 port
Drizzle > network_id: "#",
. . type: "fabric-evm"
Filecoin > ) P
Truffle for VSCode > ¥
1;

Tezos ?

)
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EVM Hyperledger Fabric Architecture

» Installing the Ethereum Virtual Machine (EVM)
« Part I: Deploy the EVM Smart Contract to Hyperledger Fabric

 Part ll: Use NodeJS and Web3 and run the Smart Contract with
Node and Web3.

Jimmys-virtualBox [sre/aithub.com) ec J Le-c e ce 5
IMAGE COMMAND
CTATIIS pPNETS MAMES.
dev-peerd.orgl.example.com-evmce -8-aaf37doeded396f179cfi5229debb5f1c9d24e5737dbdb6azaf8112baf7 "chainc
lin_Ahont am hour dev-nmearf . aral . il & . com
hyperledger/fabric-tools:latest
Up
dev-peer! .example.com-mycc-1.8

ifde

54e@df1345daff3

peer®.orgl.exampl
TdlacBclffbe
ago 3 hours 3. Bftcp, :::785 58/ tc orderer.example.com
d3ad436f "
peer@.org2.example.c

ago
af31ebcf

peerl.orgd mple,

peerl.orgl.example

=) - - 8.0 7854/ tep, >T054/tc ca.example.com
I |
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EVM Hyperledger Fabric Architecture

Installing the Ethereum Virtual Machine (EVM)

Part Il: Deploy the EVM Smart Contract to Hyperledger Fabric

File Edit View Search Terminal Help
root@d626eb9602f5: /opt/gopath/src/github.com/hyperledger/fabric/peer# peer chaincode instantiate -n evmcc -v @ -C mychannel -c '{"Args":[]}' -0 o
-cafile /opt/gopath/src/github.com/hyperledger/fabric/peer/crypto/ordererOrganizations/example.com/orderers/ordere

rderer.example.com:7050 --tls -

r.example.com/msp/tlscacerts/tlsca.example.com-cert.pem
Using default escc

Using default vscc

root@d626eb9602f5: /opt/gopath/src/github.com/hyperledger/fabric/peer# I

@ L ] MORGAN
STATE
Page 16
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EvVvim Hyperledger Fabric Architecture

« Remix for Hyperledger Fabric.
* Remix can connect to Hyperledger Fabric

SOLIDITY COMPILER TJ Hon & Studentlistsol X

StudentCreated(
id,
content,
present

StudentPresent(
id,
present
):

constructor()
createStudent("Tim Baker
createStudent("Ro
createStudent("Jo
createStudent("Rob

}

£3 Compile StudentList.sol

Compile and Run script

createStudent ( content) {
studentCount ++;
students[studentCount] = Student(studentCount, content,
StudentCreated(studentCount, content, I

StudentList (StudentList.sol)

Publish on Ipfs s
Publish on Swarm togglePresent ( id) {

Student task = students[ id];
Compilation Details -.a_,_l~..|:--'=,:*s§|“‘_c = !_task.present;

&4
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EVM Hyperledger Fabric Architecture
 Installing the Ethereum Virtual Machine (EVM)

e Part lll: Install NodeJS and Web3 and run the Smart Contract

with Node and Web3.
* Alook at EVM other Tools supported for Hyperledger.

File Edit view Search Terminal Help

root@d626eb9602f5: /opt/gopath/src/github.com/hyperledger/fabric/peer# peer chaincode invoke -n evmcc -C mychannel -c '{"Args":["5a6a377ed8d4aa527
f3cba63149497c375f666f" , "60fe47b100000000000000000000COANEEACANOEANAEEANOEECANANEANANEOANOEEAARGa"]]}' -0 orderer.example.com:7050 --tls --cafile
Jopt/gopath/src/github.com/hyperledger/fabric/peer/crypto/ordererOrganizations/example.com/orderers/orderer.example.com/msp/tlscacerts/tlsca.exa

ple.com-cert.pem
Chaincode invoke successful. result: status:200

root@d626eb9602f5: fopt/gopath/src/github.com/hyperledger/fabric/peert ||

File Edit Vview Search Terminal Help

root@d626eb9602f5: fopt/gopath/src/github.com/hyperledger/fabric/peer# peer chaincode query -n evmcc -C mychannel -c '{"Args":["5a6a377ed8d4aa5271

3cba63149497c375f666f" ,"6d4ce63c" ]} --hex
sleleleTeleleloleleleleleleloleleleleTelelelelelele ol e alele eTole ol ole el e eTole e TleTaTeleTeTe TeTe T ool ole e e o Y
root@d626eb9602f5: fopt/gopath/src/github.com/hyperledger/fabric/peer# |J

File Edit View Search Terminal Help File Edit View Search Terminal Help

> myContract.set(10) i> myContract.get()
IBigNumber { s: 1, e: 1, c: [ 10 ] }
|> myContract.get().toNumber()
10

L R g
z ‘ ] MORCAN
STATE|]
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EVM Hyperledger Fabric Architecture

* DApp

Decentralized Application

Fabric Network

npm Org :
HyperEther web3 : Peer '"'} Chaga;ade
Voting DApp solc : Channel

HyperEther —
Yp | \

Web3 based voting decemralized application for :
deploying/invoking Solidity smart contracts on an Fab3
Hyoerledger Fabric integrated framework !

-
g

Hyperledger Fabric

> Fabric-EVM-Library
|l
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EVM Hyperledger Fabric

» Next Steps
» Front End, React.js, Node

 Scan QR Code:
» Register:
» Take free courses
* Get the document
» Take the Hands-on workshop
with snapshotted virtual desktops
» Take live Workshop

« Thank You, for your time.
 Thanks to the Linux Foundation

* Access Code: MS-dApp-HLF

MS-dApp-HLF . : : : :
https://on360.i0/morgan-state-university-registration-form/

,« or
‘2’3’ n ,% https://qrco.de/be3Do4
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EVM on Hyperledger Fabric
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EVM Hyperledger Fabric

» Next Steps
» Front End, React.js, Node

 Scan QR Code:
» Register:
» Take free courses
* Get the document
» Take the Hands-on workshop
with snapshotted virtual desktops
» Take live Workshop

« Thank You, for your time.
 Thanks to the Linux Foundation

* Access Code: MS-dApp-HLF

MS-dApp-HLF . : : : :
https://on360.i0/morgan-state-university-registration-form/

,« or
‘2’3’ n ,% https://qrco.de/be3Do4
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