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Wwarning

This is going to envolve some coding.
Probably pairing up!




Agenda

- Grouping

- Motivation for Decentralising Web Apps
- Goal

- Setup

+ Code! (30 mins)

- Discussion: Decentralised Web Apps
- Quick Announcement




Motivation

Cloud-based software has taken the web a long way,
but lead us into centralisation.
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Goal

Create a
decentralised collaborative web-based real-time
Flipchart application
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Materials

- Modern Browser
- JavaScript

- IPFS (Js-ipfs)

- CRDT

- Code Editor

- Command line




Setup:
Install Node.|s
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Setup:
Download code

- Through git:

» glit clone https://github.com/1pfs-shipyard/p2p-flipchart.git

- or download zip file from

http://bit.ly/2xsCJfP
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http://bit.ly/2xsCJfP

Setup:
Install dependencies

@ :~/projects
> cd pZp-flipchart/

@ . ~/projects/pZp-flipchart (master)
> nhpm 1nstall
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Setup:
@ild and watch

> npm run builld:watch
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Setup:

S_tart HTTP server
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Setup:

Test flipchart app

- Local: http://localhost:5001
- On Your Network: http://192.168.2.60:5001
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Eod Flipchart X (S

< C @ localhost:5000 <

P2P Flipchart

Started. Peer Id is QmX717xRNU4jn2GavYmATdsSr2jMwL4irkPm3Hbm YPGraw
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® ® index.js — p2p-flipchart
FOLDERS <» index.js x

X H i 1 I »

pZp-fllpchart use strict’;

docs

The source E=

* index.bundle.js
<> index.html

Src

+ O-local.js
+ 1-ipfs.js
v 2-crdtjs const d3 require('d3"')

/* index.js

OO UMHE WNM

9 .gitignore

9 LICENSE

+ package-lock.json
* package.json

<> README.md

Open a code editor and take a peek

at
src/index.js

e Line1, Column1 Spaces: 2 JavaScript (Babel)
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Add 1 IPFS

13 const ipfs TIPFS({

14  EXPERIMENTAL: {
15 pubsub: true

Let’s create an IPFS node
16 }

iInside the browser app.

17 })




Wait for
IPFS to start

21 ipfs.once('start', ipfsStarted)
22
-..by handlingthe IPFS 23 gsync function ipfsStarted () {
start- event 24  console.log('IPFS started')




Print IPFS status

and IPFS Peer ID
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43
44
45
46
47
48
49

ipfs.id(haveIPFSId)

function haveIPFSId (err, peerId) <

(err) { err }

document.getElementById('status').innerHTML

'Started. Peer Id 1is

peerId. id
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- Content-addressable stor

- DAG formed by cryptogr
secure links

- Pub-sub network

- Naming (IPNS)

- Multi-transport

- Multi-discovery

» Multi-*

- Community-driv

- Go, JS and mor,

» Future-proof
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Offline-first, real-time, Yjs is a framework for offline-first p2p shared editing on structured data
like text, richtext, json, or XML. It is fairly easy to get started, as Yjs hides

shared edltmg for data most of the complexity of concurrent editing. For additional information,
structures demos, and tutorials visit y-js.org.
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Contlict-free replicated data type

From Wikipedia, the free encyclopedia

In distributed computing, a conflict-free replicated data type (CRDT) is a data
structure which can be replicated across multiple computers in a network, where the
replicas can be updated independently and concurrently without coordination

between the replicas, and where it is always mathematically possible to resolve
inconsistencies which might result.
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lines points

Add 1 CRDT

Let’s replace direct manipulation of
the line array with an array of lines.

Each line is (still) an array of points.
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Y.|]s

const Y = require('yjs')

Step 1 require('y-array')(Y)

require('y-memory"') (Y)
require('y-indexeddb') (Y)
require('y—-ipfs—connector"')(Y)

Import Y.|js dependencies




const y Y (1
db: {

Y js name: 'indexeddb'
H }’
tor: {
step 2

room: 'mozfest-flipchart’,
ipfs: 1pfs

b

share: {
Initialise Y.js flipchart: "Array’

}
})

var drawing - y.share.flipchart




H
l .ls function drawLine (yarray) 4

var line = svg.append('path')
datum(yarray.toArray())

Step 3 attr('class', 'line')

line.attr('d', renderPath)

yarray.observe(lineChanged)

Routine to draw a line function lineChanged(event) {

from a Y.js array event.values. forEach(function (value) {
line.datum() . push(value)

r)
line.attr('d', renderPath)

}
Y
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Y.]s
step 4

81
82
83
84
8D
86
87
88
89
90

Listen for changes in

drawing and act.
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drawing.observe(drawingChanged)

function drawingChanged (event) {

}

}

}

(event. type 'insert') {
event.values. forEach(drawLine)

{

svg.selectAll('path').remove()
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Y.]s
step 5

93 (var i = 0; 1 - drawing.length; i++) {
94 drawLine(drawing.get(1i))
95 }

Draw pre-existing lines




Y.]s
step 6

105
106
107
108
109
1160
111
112
113
114

Create new line on drag
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function dragStarted () {

drawing. insert(drawing. length, [Y.Array])

sharedLine

drawing.get(drawing. length
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function dragged () {

Y 'S (sharedLine ignoreDrag) {
-l ignoreDrag = window.setTimeout(function () {

ignoreDrag null

step 7/ }, 33)

const mouse = d3.mouse(this)

sharedLine. push( [mouse])

When user drags,
add points to
current line

Decentralised
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Y.]s
step 8 i

1406
147

Wi I 148
en user clears, 4 ;o

remove all lines
from CRDT 150

function clickedClear() {

drawing.delete(®, drawing. length)




@ @ B8 Flipchart - °

< @ localhost:5000 ﬁ

P2P Flipchart

by Protocol Labs

Started. Peer Id is QmX717xRNU4jn2GavYmATdsS2jMwL4irkPm3Hbm YPGraw
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Under
the
hood
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) :
*IPFS network :

\

.

y—ipfs—-connector

Flipchart App

A A A A
| | | |
| | | | |
\ 4 v v v
IPFS node Y.js D3 (for drawing)

A |

| |

| |

l v | \

IndexedDB
SVG Canvas
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Homework

< ' @ localhost:5000

Challenge

Allow user to take a snapshot
Save the snapshot to IPFS

Started. Peer Id is QmX717xRNU4jn2GavYmATdsS12jMwL4irkPm3Hbm YPGraw

Decentralised Mozfest




CRDTs

CRDTs will be the building block of
decentralised collaborative
applications.

This type of data structures allows
building conflict-free offline-first
reliable decentralised apps.
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- ldentity

- Authentication
DiSCUSSiQn - Access Control

- Privacy

- Files

- non-local Key/Object
CRDTs allow you to build a store

decentralised collaborative store. :
- Messaging

What other building blocks will be o« 7
necessary to build DApps?

Mozfest
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PeerPad

PeerPad is a real-time collaborative
editing tool, powered by IPFS and
CRDTs.

—

https://peerpad.net
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https://peerpad.net

Encrypted

Collaborative Realtime

/- PeerPad"
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