BLOCKCHINESE YOUR SPA

OR
INTEGRATE YOUR SINGLE PAGE APPLICATION WITH BLOCKCHAIN

A
@

React
zalando



o A NN

WHAT’s this is about?

BLOCKCHAINS OVERVIEW

DECENTRALIZED APPLICATIONS VS CLASSIC BEs

JSand WEB 3.0
CHALLENGES AND ISSUES

ANGULAR APPLICATION EXAMPLE



SAY.CRYETOICURRENCY,

)

&)
ONE MORETIME

marmaganariior.na



BLOCKCHAIN TYPES
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Blockchain applications

Decentralized applications (DApP)

Smart contracts
EVM and Solidity language

They are like backends, services

Global and irreversible




DApbb ARCHITECTURE
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The context

Ethereum angular superheroes

Al | Marvel | DC | JavaScript




Ethereum angular superheroes

Back to list

Add a review

Score

Hulk

When Bruce Banner changes into the Hulk, he becomes an unstoppable beast of near
unlimited strength, power, and destruction. The Hulk’s strength is probably the
greatest in the Marvel universe, with many foes falling to his thunderous attacks. The
Hulk is also able to leap great distances traveling for miles before bounding upwards
again. For his size, the Hulk is incredibly fast and can run great distances at extreme
speeds. He generally travels by jumping as described above though. The hulk is also
highly resistant to damage, being near impervious to most forms of damage. Very
little has been known to faze the Hulk, except those of the same power level as the
Hulk such as The Thing, Thor, Abomination, and others. Even when the Hulk is
damaged, he heals quickly, and his endurance makes him an untiring creature
capable of immense destruction. The Hulk is truly a marvel, both in his capability to
defeat any enemy that would get in his way and as a being capable of destroying
much that mankind has worked so hard to create.

Review text



The context

Ethereum angular superheroes

Add a superhero

Superhero name

Hero universe v

Superhero avatar url

Superhero description

Add hero

Back to list



TRADITIONAL BACKEND VS BLOCKCHAIN

TRADITIONAL

DECENTRALIZED

ARCHITECTURE

REST, GraphQL

JSON-RPC, gRPC

PERFORMANCE

Fast

Slow

AUTHENTICATION

Flexible

SSH key pairs based

APPLICATIONS

Services based

Smart contracts

ADOPTION

Well known

Requires onboarding




JSON-RPC

Protocol agnostic

Has only one method to send data

(POST on HTTP). i

JSON to encode requests and responses
between client and server.



JSON-RPC REQUESTS

curl -XPOST -d '{|"
I | [ I

JavaScript
fetch(

: PSON.stringify({




Contracts ABI

Application Binary Interface

Contract specification in JISON format A

Provides list of contract methods and
events signatures.

Provides all the information for v

constructing JSON-RPC requests

Natively supportable by JavaScript



“"rontractName' s "Qupp rherpges®
“abis |
{"name": "superheroes"...},
{"name": "NewReview"...},
{"name": "NewSuperhero"...},
{"name": "review"...},
{"name": "addSuperhero"...},
{"name": "getSuperHeroes"...},
{"name": "getHero"...},
{"name": "getSuperheroReviews"...}

1,
"pytecode™: "0xb080b0405234801561001057600080Fd5b506118bc80...",
“"deployedBytecode": "0x608060405260043610610077576000357c01...",

“sourceMan': "5Q:2729:7:—-:::8:0:-7:5:2-::30:1:27:20:12:5:2 L
"source": "pragma solidity 70.5.0;\npragma experimental ABI..."
NELWOTKs &
u3u : {
"events": {},
nYinks*s Fi

"address": "@xFB3716816d93168788d306fCEab@6636CA44682D",
— Lransactionfnasn. . UxXoaduocorrobaslaslocsZe/Zc88050070080e535b742caed4e6060be2accfd4d7e”

}
}
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"contractName": "Superheroes”,
"abi": [
{

"constant': true,
“"inputs": [],

“name”: “"getSuperHeroes",

Toutputs ¢ 1

{
"components": [
Is {
"name": "id",
"type": "uint256"

’

e

"type": "string"
}
15

“name": "name",

“"name": "result",
utypell: "tuple [] "

s ]

‘ "éignature“: "Ox8261cf2b"




Ethereum JSON-RPC REQUESTS

; JS'ON.stringify({
1




"contractName": "Superheroes",
“abi": [
{
“"constant': truye
“inputs": [
{
"name": "id",
“type'": "uint256"

]l
g titeToS
outputs . : 1

{
“components": [
{
“"name": "id",
“"type": "uint256"
{
"name": "name",
“"type'": "string"
]
}
1,

“signature": "0x21d80111"



Ethereum JSON-RPC REQUESTS

: [{




The call result

Read with parameters. E.a. getHero(10




Decode hex result

hexToAscii(hexString) => {
hex = hexString.toString()
str =
(letn =0; n < hex. N +=2) {
str += StringlfromCharCode|fparselnt(hex.substr(n

J
J

nexToAsclIl(

str




Decode hex result

Hexadecimal humber to decimal.

hexadecimalNumberToDecimal(hexNumber) => {
hexStringNumber 4 hexNumber.toString(16)
parselnt(hexString, 10)

J

hexadecimalNumberToDecimal(16)




JUST LIBRARY IT



Blockchain JS libraries

TRONLINK



WEB3.JS

Decode RPC calls results.

Encode parameters.

Make RPC requests.

Send transaction. Basically write operation.
Listen to events.

GCet Ethereum user accounts.

Get Ethereum details and information.



Ethereum JSON-RPC REQUESTS

functionABI = abifind((abiltem) => {
abiltem. === route. | ]

decoded =web3.eth.abi.decodeParameters|functionABI.
result)




Getting callable ABI with WEB3

web3 = Web3();

o

myContract: = web3.eth.Contract(




Calling contract functions

Read operations

myContract. .getHeroes().call()

Read with parameters

myContract. .getHeroe(10).call()




Calling contract functions
Write operations, trasnactions

myContract.
addHero

.defaultAccount




Wallets and browser extensions

«~.% o HYPERLEDGER B
% FABRIC ™

FABRIC CHROME EXTENSION TRONLINK

METAMASK



MetaMask extension

Injects Web3JS instance into global variable.

Provides list of user accounts.
Creates, stores SSH key pairs.

Signs transactions with SSH keys.

Chrome, Firefox and Opera.

METAMASK

Listens to Ethereum events.

Stores crypto tokens.



MetaMask sign and send transaction

@ localhost:420

Ethereum angular superheroes

Add a superhero

David Waish
JavaScript v
htps.//pbs. twimg . com/profile_images/931297372738482176/PPEGteJb_200x200 jpg

Mozilla St Web Developer, Front-End Engineer, Moo Tools Core Developer, Javascript Fanatic, CSS Tinkerer, Node Hacker, React, VR, and open source
lover

Adghero

Back to list



Odd and unusual stuff :(

Solidity returns arrays instead of objects.

[id, name, avatar, category, description] = RPCData;

Ethereum doesn't support float numbers.

factor =100;

factorValue = 3.14 * factor;



Odd and unusual stuff 2 :(
Solidity BigNumber.

53
The maximum safe integer in JavaScript (2 - 1).

253
The maximum uint256 value (2 - 1).

Encoding/decoding data.

Blockchains are slow. Average transaction time is 20 sec.



Subscribing to ethereum events

socket = WebSocket(
socket.addEventListener( (event) => {
request = {

al| {
. [functionABI.
- ABl.networks.

J]

}
socket.send(JSON.stringify(request))

})




Listening to ethereum WSS events

socket.addEventListener|(
data = JSON.parse(event.
(data. && data.
wepb3 = Web3()
decoded = web3.eth.abi.decodelog(

functionABI.
data. .
data. . . )
[author, mark, text] = decoded




Events with WEB3JS

wepb3 = Web3();

myContract: = web3.eth.Contract(

myContract. NewHero()
on( (event) => {
[id, name, avatar, category, description] = event.returnValues
.on( console.error)




Conclusion
Ethereum and DApps overview.

Make requests to Ethereum with vanilla JS.

Encoding request parameters.
Decoding response results.

Subscribing and listening to WSS Events.

Working with WEB3JS.




Thanks for attention

Example angular-ethereum project:
https://bit.ly/2Lw6zLO

Learning resources:
https://cryptozombies.io/
http://www.dappuniversity.com/
https://academy.ivanontech.com/

Contact me:
https://www.linkedin.com/in/noadm/
https://qgithub.com/DmitriyNoa
dmytro.zharkov@gmail.com
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