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Ethereum Client-Side Applications

The Building Blocks of Ethereum DApps



About Instructor

« Jim Sullivan is a senior blockchain instructor and developer at
DC Web Makers.

« As a Software engineer with 18 years of experiences, Jim leads
an expert team in Blockchain development, DevOps, Cloud,
application development, and the SAFe Agile methodology.

« Jim is an expert in all blockchain platforms like Hyperledger,
Ethereum, and Corda.


https://blockchain.dcwebmakers.com/

Prerequisite Courses

Taking the below courses are highly recommended:

Intro to Blockchain Technoloqgy

Intro to JavaScript

Learn Node.JS, Express.JS and MongoDB



https://learn.coding-bootcamps.com/p/introduction-to-blockchain-technology
https://learn.coding-bootcamps.com/p/learn-javascript-web-development-by-examples
https://learn.coding-bootcamps.com/p/learn-node-js-express-js-and-mongodb-by-examples
https://learn.coding-bootcamps.com/p/learn-node-js-express-js-and-mongodb-by-examples
https://learn.coding-bootcamps.com/p/learn-node-js-express-js-and-mongodb-by-examples

Recap

« What we have learned so far?



Ethereum Client-Side Applications

Building Blocks of Ethereum DApps

 |nstall Node.js: https://nodejs.org/en/downioad
 |nstall Ganache: https://www.trufflesuite.com/ganache
« Ganache is a private Ethereum Blockchain that runs locally.
« Ganache is used for Ethereum development and testing.
e Ganache comes with -

a set of Ethereum accounts. [
e Each account has 100 ETH. o i gl B iy

nt_index
ADDRESS BALANCE Ef
PY Create a ( ;anache Workspace ! 1111111111111111111111 d6Bd1633C61FD1397367 98 .87 ETH

ADDRESS BALANCE g

I I d L - t 0xf7BD75aC349D13509Fa678 da90511F47585A53A2 160 .00 ETH

called myLIS

x48elf bf d9Cf12A0e3 b &
999999999999999999999999 f8aFod9f67eeE5d2a2  100.00 ETH J
ADDRESS BALANCE J

| ©x960540F156756dEA7765C066447780734019dCE5  100.00 ETH
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https://nodejs.org/en/download
https://www.trufflesuite.com/ganache

Ethereum Client-Side Applications

Note of the host and port where Ganache Is running

W Ganache

| ACCOUNTS

CURRENT BLOCK GAS PRICE GAS LIMIT HARDFORK NETWORK ID RPC SERVER MIINING STATUS WORKSPACE
309 20000000000 6721975 PETERSBURG o777 HTTP://127.0.0.1:8545 AUTOMINING TESTINGPROJECT

MNEMONIC
crucial parade leaf ketchup ladder shuffle history more smile report kit pave

ADDRESS BALANCE
Ox615890aE4E12A1F777aAd6Bd1033C61FD1397307 98.87 ETH



Ethereum Client-Side Applications
Building Blocks of Ethereum DApps

* |Install Metamask for either Chrome, FireFox, etc.
 https://metamask.io/
« Metamask is a browser extension
« Metamask makes a web browser, an Ethereum Browser.
* |nstall the Metamask browser extension

Brings Ethereum to your browser


https://metamask.io/

Ethereum Client-Side Applications
Building Blocks of Ethereum DApps

« Create a Metamask account . LR
Restore your Account with Seed Phrase

eeeeeeeeee

ooooooooooooooooo



Ethereum Client-Side Applications
Building Blocks of Ethereum DApps

« Validate the installed version of Node.|s package manager
(NPM)

* Open a command prompt as an administrator or open a
PowerShell command shell, as an administrator.

* Run: node -v

Administrator; Command Prompt

C:\>node -v
v19.16.3

C:\>




Ethereum Client-Side Applications
Building Blocks of Ethereum DApps

* |nstall Truffle:
« Open a command prompt or PowerShell prompt as

administrator.
e Run: npm install -g truffle@5.0.2

« After the install, run: truffle version

« Download GitHub repository: S driistrator: Command Prompt
https://github.com/jjsulllvan/coding-
bootcamps/tree/master/Ethereum R IR

Node v10.16.3

C: \WINDOWS\system32>truffle version

C: \WINDOWS\system32:>



mailto:truffle@5.0.2
https://github.com/jjsull1van/coding-bootcamps/tree/master/Ethereum
https://github.com/jjsull1van/coding-bootcamps/tree/master/Ethereum
https://github.com/jjsull1van/coding-bootcamps/tree/master/Ethereum

Ethereum Client-Side Applications
Building Blocks of Ethereum DApps

« Create a Truffle project called ethereumClient

CD into the ethereumClient directory

Run: truffle init 3 Adminsvewon commend Fromet
Using Windows Explorer, or a file [ \etheremthient e At
manager, navigate to the
ethereumClient folders.

At the ethereumClient level, create a file |

called package.json

Migrate: truffle migrate
Test contracts: truffle test

C:\ethereumClient>



Ethereum Client-Side Applications
Building Blocks of Ethereum DApps

« Compile the contract

Navigate into the ethereumClient project

Copy the StudentContract.sol file into the Contracts folder.
From the top of the project, run: truffle compile.
Notice the newly created
bUlld fOIder. B Administrator: Command Prompt
The build folder contents A - E——— -

Compiling .\contracts\StudentContract.sol...

haS Ethereum byte COde Writing artifacts to .\build\contracts

C:\ethereumClient>




Ethereum Client-Side Applications
Building Blocks of Ethereum DApps

« Copy the file 2_deploy migration.js into the migrations folder
« The migrations folder deploys the contract to the Ethereum
Blockchain.
* The deployment target host is based on data in the truffle-
config.js file. The Smart Contract will be deployed locally.
* Run the migration from the Truffle project.
* Run: truffle migration --reset

BX Administrator: Command Prompt

C:\ethereumClient>truffle migration --reset




Ethereum Client-Side Applications

Administrator: Command Prompt

& Ganache

BLOCKS @ TRANSACTIONS El CONTRACTS @ EVENTS LOGS

GAS LIMIT HARDFORK NETWORK ID RPC SERVER MINING STATUS WORKSPACE
20000000000 6721975 PETERSBURG 5777 HTTP://127.0.0.1:8545 AUTOMINING BASEETHEREUM

MNEMONIC
slight verify mix empower trouble method allow diary grief napkin guide napkin

ADDRESS
0x3h27d562f7A6c9eA80d06dAD76723406e8370af6

Total cost:

summary

b Total deployments:
- Final :

ethereumClient>




Ethereum Client-Side Applications
Building Blocks of Ethereum DApps

Administrator: Command Prompt - truffle

 Run the Truffle console: truffle console
e RuUn asynchronous functions to C:\ethereumClient>truffle console
truffle(development):>
return data from Ethereum, back to
truffle console.
 Get the contracts address on Ethereum
* Run: studentlist = awailt StudentContract.deployed ()

Administrator: Command Prompt - truffle conscle

C:\ethereumClient>truffle console
truffle(development)> studentlist = await StudentContract.deployed()

truffle(development)> studentlist.address

truffle(development):>




Ethereum Client-Side Applications
Building Blocks of Ethereum DApps

* Run the addStudent function to add a student to the list on the
Ethereum Blockchain.
e Student Jane Doe was added.
« Get the student count by querying studentCounter
e RUN: student = await studentlist.studentCounter ()

truffle(development)> student = await studentlist.addStudent("Jane","Doe")

truffle(development)> student
{ tx:

truffle(development)> student
<BN: 2>
truffle(development)> student._toString()

truffle(development):



Ethereum Client-Side Applications
Building Blocks of Ethereum DApps

* Query students() to output each student in the list from
Ethereum.
e Run: student = await studentlist.students (1),

and then 2 and 3.




Ethereum Client-Side Applications
Building Blocks of Ethereum DApps

 These examples show how DApps communicate

with the Ethereum Blockchain. truffle(development)> student = await studentlist.students(3)
o HTML, and .JavaScript will be truffle(development)> student

added to the Truffle project  |RESEEEES
« The HTML and JavaScript will

perform the same IO

transactions with Ethereum cruttle(development)> student. idl

as th ese ex ampl es f or D App S, truffle(development)> student. idl.toString()

_id1: <BN: 3>,

truffle(development) >



Ethereum Client-Side Applications

Accounts

Building Blocks of Ethereum DApps

 Metamask e
 Make sure Ganache
IS running. m
 Connect to Metamask.  welcomeBack
 Connect to the local
Ethereum network.
* Click Accounts button
and Import an
Ethereum account




Ethereum Client-Side Applications
Building Blocks of Ethereum DApps

* Go back to Ganache and the account’s private key

« Copy the key to the buffer.

& Ganache

ACCOUNTS

MINING STATUS WORKSPACE

CURRENT BLOCK GAS PRICE NETWORK ID RPC SERVER
37 HTTP://127.0.0.1:8545 AUTOMINING BASEETHEREUM

[ HARDFORK
20000000000 6721975 PETERSBURG 5777

MNEMONIC

slight verify mix empower trouble method allow diary grief napkin guide napkin

ADDRESS BALANCE
0x3b27d562f7A6c9eA80d06dAD76723406e8370af6  99.87 ETH

HD PATH
m/44' /60" /0" /0/accou

Show Keys

TX COUNT INDEX
37 0

ACCOUNT INFORMATION

ACCOUNT ADDRESS

0x3b27 B60AD76723406e8376aT0
PRIVATE KEY \

< 57a03048156f1104a41810d27b4366a7¢5707¢3112a103d9d01f1f93eb5121ae

Do not use this private key on a public blockchain; use it for development purposes only!

DONE




Ethereum Client-Side Applications
Building Blocks of Ethereum DApps

» Select Private Key W e @
« Paste the Private Key

|
" © Localhost 8545
|

My Accounts

. New Account '« Account 1
« Click Import
Import
P 4 Account 2
Stir
Imported accounts will not be associated with your
originally created MetaMask account seedphrase. Learn
more about imported accounts here v Account 3
99.982218 ETH

. Create AGGuunt
Select Type Private Key -
His i

- Import Account

Paste your private key string here:

¥  Connect Hardware Wallet

© Info & Help

. s
Cancel




Ethereum Client-Side Applications

Building Blocks of Ethereum DApps
 Web3

Docs: https://web3js.readthedocs.io/en/v1.2.1/getting-
started.htmi

web3.js is a collection of API libraries which allow connects
with a local or remote Ethereum node, using an http or IPC
connection.

The web3 JavaScript library interacts with the Ethereum
Blockchain.

Metamask works with web3.js

To install web3, run:

* npm install web3, Oornpm install -g web3@0.19



Ethereum Client-Side Applications
Building Blocks of Ethereum DApps

 The Lite Server is a good server for Ethereum development

* Docs: https://www.npmjs.com/package/light-server
 |nstall Lite Server: npom install lite-server

* Run server: npm run dev




Ethereum Client-Side Applications

Building Blocks of Ethereum DApps

* Adding JavaScript and HTML to your project O Neme :
 Add src folder for the HTML and JavaScript buii

contracts

migrations

) s

test
|j package.json
|j package-lockjson
ﬁ truffle-config.js

» &rc

[] Name Date modified Type

ﬁ appJjs 9/24/2019 11:58 AM JavaScript File
B indexhtml 9/24/2019 1:.05 PM Firefax HTML Doc...
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<div class="container-fluid"> I n d eX . htm I

<di;a§;_1ajs‘:c5§<‘;ﬁ:.;zn" class="ecel-1lg-12 d-flex justify-content-center":> o Th e \J ava,scrl pt WI I I Cal I
id="content">
lder="Add Student..." required> the resu |tS to the HTM L
input type="submit" hidden="">
<label>

<div id="loader" class="text-center">
<p class="text-center":>Please wait ....... </p> th t t d t
</divs e contract, and return
<form onSubmit="App.studentCounter () ; return false;">
<input id="newTask" type="text" class="form-control" place
</form> .
<ul id="studlist" class="list-unstyled"> I.e. the DApp
<div class="taskTemplate" class="checkbox" style="display: none">
<input tyvpe="checkbox" />
<span Clas5:"cont|ent">student content placeholder ...</span>

</label>
</div>
</ul> app JS
Happ = {
loading: false, H]
contracts: {}, -] loadContract: async () => {

// Create a JavaScript version of the smart contract

=] 1oad:_async 0 = { const student = await $.getJSON('StudentContract.json')
await Rpp.loadWebs () App.contracts.StudentContract = TruffleContract (student)

 G—

it App.loadh t . .
awalt App.loadaccount () Lpp.contracts.StudentContract.setProvider (App.web3Provider)

await App.loadContract ()
await Zpp.render()

FoY, // Hydrate the smart contract with values from the blgekchain
X . Bpp.studentlist = await StudentContract.deployed() h
// https://medium.com/metamask/https-medium-com-

g loadWeb3: async () => { _| te

if (typecf web3 !== 'undefined') {
App.web3Provider = web3.currentProvider -1 render: async () => {
web3 = new Web3(web3.currentProvider) // Prevent double render

else { . .
window.alert ("Please connect to Metamask.") if {App.loadlng) {
return

S A A A T e i }
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Summary

Ganache and Node.|s

Metamask

The Truffle suite

Migrating a deploying a contract to Ethereum (Ganache)
Using the Truffle console to call the contract on the Ethereum
Blockchain

Using the Truffle console as a DApp

Connecting the browser to Ethereum (Ganache)

Web3

The Lite Server and client-side HTML and JavaScript



Assessment

1. Ganache is an Ethereum Blockchain that runs locally?

N

Ethereum?

H@OO\IO?U‘I-h_OO

. True or False:

True or False:
. True or False:
. True or False:
. True or False:
. True or False:
. True or False:
. True or False:
0. True or False: The Lite Server is not used for development.

Metamask is a browser extension that support

Truffle does not include create project?

Truffle migrates and deploys contracts to Ethereum
The Truffle console can run deployed contracts?
The Truffle console simulates DApps?

No key is required to connect to Ganache?

Web3 is a Python framework for Ethereum?
JavaScript and HTML make calls to the contract.



More Resources

* History and Evolution of Blockchain Technology from
Bitcoin

* Qverview of Blockchain evolution and phases from
Ethereum to Hyperledger

« Comprehensive overview and analysis of blockchain
use cases in many industries

* Qverview of blockchain technoloqgy and blockchain
development



https://myhsts.org/tutorial-history-and-evolution-of-blockchain-technology-from-bitcoin.php
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https://myhsts.org/tutorial-history-and-evolution-of-blockchain-technology-from-bitcoin.php
https://myhsts.org/tutorial-history-and-evolution-of-blockchain-technology-from-bitcoin.php
https://myhsts.org/tutorial-history-and-evolution-of-blockchain-technology-from-bitcoin.php
https://myhsts.org/tutorial-history-and-evolution-of-blockchain-technology-from-bitcoin.php
https://coding-bootcamps.com/blog/overview-of-blockchain-evolution-and-phases-from-ethereum-to-hyperledger.html
https://coding-bootcamps.com/blog/overview-of-blockchain-evolution-and-phases-from-ethereum-to-hyperledger.html
https://coding-bootcamps.com/blog/overview-of-blockchain-evolution-and-phases-from-ethereum-to-hyperledger.html
https://myhsts.org/tutorial-history-and-evolution-of-blockchain-technology-from-bitcoin.php
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https://myhsts.org/tutorial-history-and-evolution-of-blockchain-technology-from-bitcoin.php
https://myhsts.org/tutorial-history-and-evolution-of-blockchain-technology-from-bitcoin.php
https://blockchain.dcwebmakers.com/blog/comprehensive-overview-and-analysis-of-blockchain-use-cases-in-many-industries.html
https://blockchain.dcwebmakers.com/blog/comprehensive-overview-and-analysis-of-blockchain-use-cases-in-many-industries.html
https://myhsts.org/tutorial-history-and-evolution-of-blockchain-technology-from-bitcoin.php
https://myhsts.org/tutorial-history-and-evolution-of-blockchain-technology-from-bitcoin.php
https://myhsts.org/tutorial-history-and-evolution-of-blockchain-technology-from-bitcoin.php
https://weg2g.com/application/touchstonewords/article-overview-of-blockchain-technology-and-blockchain-development-career.php
https://weg2g.com/application/touchstonewords/article-overview-of-blockchain-technology-and-blockchain-development-career.php
https://myhsts.org/tutorial-history-and-evolution-of-blockchain-technology-from-bitcoin.php

More Resources...

« How to Write Ethereum Smart Contracts with Solidity in 1
hour

« How to Build Auction DApp With Ethereum and Solidity
Programming Language

« How to Work with Ethereum Blockchain Applications
through Remix IDE

» Certified Solidity Professional Certification exam



https://myhsts.org/tutorial-learn-how-to-write-ethereum-smart-contracts-with-solidity-in-1-hour.php
https://myhsts.org/tutorial-learn-how-to-write-ethereum-smart-contracts-with-solidity-in-1-hour.php
https://myhsts.org/tutorial-learn-how-to-write-ethereum-smart-contracts-with-solidity-in-1-hour.php
https://myhsts.org/tutorial-learn-how-to-build-auction-dapp-with-ethereum-and-solidity-programming-language.php
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https://myhsts.org/tutorial-learn-how-to-build-auction-dapp-with-ethereum-and-solidity-programming-language.php
https://myhsts.org/tutorial-learn-how-to-build-auction-dapp-with-ethereum-and-solidity-programming-language.php
https://myhsts.org/tutorial-learn-how-to-work-with-ethereum-blockchain-applications-through-remix-ide.php
https://myhsts.org/tutorial-learn-how-to-work-with-ethereum-blockchain-applications-through-remix-ide.php
https://myhsts.org/tutorial-learn-how-to-work-with-ethereum-blockchain-applications-through-remix-ide.php
https://myhsts.org/tutorial-learn-how-to-work-with-ethereum-blockchain-applications-through-remix-ide.php
https://blockchain.dcwebmakers.com/blockchain-certifications.html
https://blockchain.dcwebmakers.com/blockchain-certifications.html
https://blockchain.dcwebmakers.com/blockchain-certifications.html

More Blockchain Training

Blockchain Management with Hyperledger for System Admins

Hyperledger Fabric and Composer for Developers

Intro to Blockchain Cybersecurity

Learn Solidity Programming by Examples

| earn Blockchain Dev with Corda R3

Intro to Hyperledger Sawtooth for System Admins



https://learn.coding-bootcamps.com/p/learn-blockchain-development-with-hyperledger-by-examples
https://learn.coding-bootcamps.com/p/learn-blockchain-development-with-hyperledger-by-examples
https://learn.coding-bootcamps.com/p/learn-blockchain-development-with-hyperledger-by-examples
https://learn.coding-bootcamps.com/p/hyperledger-blockchain-development-for-developers
https://learn.coding-bootcamps.com/p/learn-how-to-secure-blockchain-applications-by-examples
https://learn.coding-bootcamps.com/p/learn-how-to-secure-blockchain-applications-by-examples
https://learn.coding-bootcamps.com/p/learn-how-to-build-blockchain-applications-with-solidity
https://learn.coding-bootcamps.com/p/learn-corda-r3-blockchain-development-by-hands-on-examples
https://learn.coding-bootcamps.com/p/learn-corda-r3-blockchain-development-by-hands-on-examples
https://learn.coding-bootcamps.com/p/learn-corda-r3-blockchain-development-by-hands-on-examples
https://learn.coding-bootcamps.com/p/learn-corda-r3-blockchain-development-by-hands-on-examples
https://learn.coding-bootcamps.com/p/introduction-to-hyperledger-sawtooth-for-system-admins
https://learn.coding-bootcamps.com/p/introduction-to-hyperledger-sawtooth-for-system-admins
https://learn.coding-bootcamps.com/p/introduction-to-hyperledger-sawtooth-for-system-admins
https://learn.coding-bootcamps.com/p/introduction-to-hyperledger-sawtooth-for-system-admins
https://learn.coding-bootcamps.com/p/introduction-to-hyperledger-sawtooth-for-system-admins

Next Session

Testing Ethereum Contracts
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