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verlflable decentrallzed

.apphcahons

smart contracts
+ MPC

secure consensus
+ transaction ledger

secure data structures
+ merkle web

secure, high perf
p2p networking
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a hew hypermedia distrioution protocol
(@ new web transport protocol)



the web has propiems

bad In mobile and o g

200MBx30x 8= 48 GB

huge inefficiencies

AL AENTICTED
x ENCRYPTED
AT REST

ks break pad security model

Internet traffic to and from Egypt on January 27 - 28. At
5:20 pm EST, traffic to and from Egypt across 80 Internet
providers around the world drops precipitously.

January 27 January 28
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/dns/example.com/foo/bar/baz.png
/1pns/example.com/foo/bar/baz.png

|

key name /1pns/QmYJPtosPTfoC/foo/bar/baz.png

|

content addr /1pfs/QmW98pJrcoFZ6/foo/bar/baz.png
fs:/1pfs/QmW98pJrcbFZ6/foo/bar/baz.png
1pfs:/1pfs/QmW98pJrcokF/Z6/foo/bar/baz.png

dns name



swarmchan - Mozilla Firefox =14 R ) 3:02AM %

M Restore Session by swarmchan e

& localhost
IPFS

Address warning! this will cost ~ 0.002 Ether

v

3 [ @ ®

A

Ether Balance
842.80934291114032864

Xe o= m]

Drag and drop images or video here!

Striouted weba

Current data hash: QmQ1U85RGCai7KDnoudActb2WpvXjNvNNiVae2bjNY4jm9

Show 10 per page =

testing larger files... need loading status

- app code stored + distributed with ipfs
- app data stored + distributed with ipfs
- prowsers can connect to each other

D03 WS

- NO origin servers! :

- NO central point of fallure
- everything end-to-end encrypte
- app 'lives on the network’

examples: forums, chat, messaging,
cms, blogs, githubo, ...

QmNh2nZ3tW

474




A Free Market for all. _

No Fees. No Restrictions. B B e e
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Used for package managers

-distributed / peer-to-peer
-cryptographically veritied [inks
-digitally signed links
-everyone Is a mirror:

-save [ots of bandwidth -
-versioning puilt In i Yot b L e




NPM ON

github.com/diasdavid/

0TS

‘eqistry-mirror

WOrks with vanll

registry-mirror

a NpMm

npm 1 <insert-module-name> ——registry:<IbFS bridge>


http://github.com/diasdavid/registry-mirror

NPM ON 1S

github.com/diasdavid/registry-mirror
WOrks with vanilla npm

registry-mirror
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npm 1 <insert-module-name> ~—registry:<I@FS bridge>

O

github.com/whyrusleeping/gx

extensible pkg mgr
gx-go for Golang!



http://github.com/diasdavid/registry-mirror
http://github.com/whyrusleeping/gx

Used for secure gocuments

- content addressed hash links
- digitally signed links

- frustless ledgers

- permanent lINks

- secure document web

already In use at:

- banks

- legal archives

- plockchain companies
- Smart contract apps




Orbit

githubb.com/haadcode/orbit

Network

Nickname

jbenet]

020 chat on |

e N

26

)

-5

PFS
% IPLD

#nyc

22:19:57
22:21:38

22:22:58
22:23:08
22:23:16
22:23:18
22:24:07
22:24:18

22:24:47 |
' richard Herangham. Kxookxll niNa'vi ke #]COO
22:25:06 |
22:26:24 |

22:24:56

22:26:32

22:26:40 |
| haad ideally theywouldn't need to be dis 16:03:26 | jbenet ¢
22:32:51 |
- nodel will keep caching this channel

22:27:27

22:33:06

22:39:22

22:46:48

22:47:12

19:06:31

19:51:40 |

~ haad tries to google translate that...

haad hello?

' nodel hallo?
22:22:52 |
' richard Wie geht's

' haad cool

' haad one connected @

richard hallo!

richard Kaltxi, ma 'eylan. Ngaru lu fpom srake?

richard Srane. Ayoeng nitxan tsaheylu si
nodel it's kinda slow... the spinning bar

haad except from nodel --> haad
haad which reminds me that | should ad¢
richard /nick taronyu

16:03:20 | jbenet
16:03:26 | jbenet

#nyc

UYISEIZS | 1TUUT L L JHaRTE DU S LLIHEIED VWUI K ab CApTLLEu

09:38:36 | nodel ha, that url parsing is really broken...

09:43:27 | jbenet filed more issues. Imk if these are good or want more info on them, etc.
09:43:54 | jbenet overall super exciting @ ! the UX gets so much better daily! and thanks for u
09:44:06 | jbenet ishall sleep now. but super cool!

09:47:38 | nodel good night! thanks for testing! @

17:58:34 | nodel fixed a bunch of issues today @jbenet

17:59:01 = haad fixed, not node1

17:59:08  haad @

18:14:38 | haad indexhtml Qpen Download Hash 248

<html>
<head>
<meta charset="utf-8">
</head>
<body>
<script type="text/javascript" src="https://ipfs.io/ipfs/QmfSns
<script type="text/javascript">
var loggerl = Logger.create({'daemon’, { useColors: false })
var logger2 = Logger.create('utils');
var logger3 = Logger.create('logger3', { color: Logger.Coloz

loggerl.debug('This is a log message');
loggerl.info(’'This is a log message');
loggerl.warn('This is a lcg message’);
loggerl.error('This is a log message’);

logger2.debug('This is a log message');
logger2.info('This is a log message');
logger2.warn('This is a log message');
logger2.error('This is a log message');

logger3.debug('This is a log message’);
logger3.info('This is a log message');
logger3.warn('This is a log message');
logger3.error('This is a log message');

18:15:16 | haad open that index.html (press open button) and open your dev tools, see the con
18:15:49 | haad *
18:16:05 | haad way meta

richard The little dots should bounce or 14:03:26  jbenet b

haad gotta go. hopefully jbenet can get  16:03:26 | jbenet d

dignifiedquire I'min @

" haad ¥
22:46:54 |
' nodel cache head. just in case @
22:47:53 |

haad now | really gotta go -->

dignifiedquire good night haad @
haad o/
haad \o/ #

16:03:46 | jbenet bunny.mp4



http://github.com/haadcode/orbit
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multiformats - self describing values
protocol agility, interop, avoid lock In

multihash
multiaddr
multibase
multicodec
multistream
multikey



multiformats - self describing values
protocol agility, interop, avoid lock In

multihash - cryptographic hashes
multiaddr

multibase

multicodec

multistream

multikey



Ox08ellfc4l1466ftcda@aft/dee®905005d9
e4aada49601542da952c8bb93080cco6f9

0x95a1b32bd70332e24t031f3802aae5f5e
1fa4622cc72750e0073bbbbodcfofce?

Oxcaadb37a4odaedad4e®d5e61574a9aaca
211d513806a026ebccd440l1f/ba/786719

Ox08fbea®olaS5dead457do9fe5c12575cld
9d30c49f575936fbelcod4ea@abd/8df



250

250

250

250

Ox08ellfc4l1466ftcda@aft/dee®905005d9
e4aada49601542da952c8bb93080cco6f9

0x95a1b32bd70332e24t031f3802aae5f5e
1fa4622cc72750e0073bbbbodcfofce?

Oxcaadb37a4odaedad4e®d5e61574a9aaca
211d513806a026ebccd440l1f/ba/786719

Ox08fbea®olaS5dead457do9fe5c12575cld
9d30c49f575936fbelcod4ea@abd/8df



sha2 256

sha2 512

sha3

blakeZlb

250

250

250

250

Ox08ellfc4l1466ftcda@aft/dee®905005d9
e4aada49601542da952c8bb93080cco6f9

0x95a1b32bd70332e24t031f3802aae5f5e
1fa4622cc72750e0073bbbbodcfofce?

Oxcaadb37a4odaedad4e®d5e61574a9aaca
211d513806a026ebccd440l1f/ba/786719

Ox08fbea®olaS5dead457do9fe5c12575cld
9d30c49f575936fbelcod4ea@abd/8df



sha2 256

sha2 512

sha3

blakeZlb

250

250

250

250

112008ell1fc4l14006fcda@at/dee@9205605d9
e4aada49601542da952c8bb93080cco6f9

122095a1b32bd70332e24f6313802aae5f5e
1fa4622cc72750e0073bbbbodcfofce?

1420caadb37a4odaedad4ed5e61574a9aaca
211d513806a026ebccd440l1f/ba/786719

402008fbea@olaSdead57do9te5¢c12575cld
9d30c49f575936fbelcod4ea@abd/8df



112008el11ftc414660fcdadat7deed205605d9

// e40ada4961542da952c8bb9I3080cc6fI

11 20 P8ellfc4l4o6fcdalat/deed905605d9

e4aada4901542da952c8bb93080ccof9
|

fn code length  hash digest




multihash - cryptographic hashes

- self describing

- in the value itself (not out of band)
- as small as possible

- N0 assumptions

- no lock In

- Interop of hash functions



Because aesthetically | prefer the code first. You already have to write your stream parsing code to understand that a single
byte already means "a length in bytes more to skip". Reversing these doesn't buy you much.

Implementations:

e go-multihash

e node-multihash

e cCli-multihash

e rust-multihash

o haskell-multihash

o python-muitihash

e e&lixirmultihash, elixir-multihashing
o Swift-multihash

o ruby-multihash
e Scala-multihash

table for Multihash v1.0.0-RC (semver)

The current multihash table is here:

code name
gx11 shal
B8x1?2 <ha?-25A/



multiformats - self describing values
protocol agility, interop, avoid lock In

multihash - cryptographic hashes
multiaddr - network addresses

multibase - base encodings

multicodec - serialization codecs
multistream - stream wire protocols
multikey - cryptographic keys and artifacts



multiaddr - network addresses

/1p6/::1/tcp/80/http
/1p4/1.2.3.4/udp/5001/sctp/s1p
/1p4/1.2.3.4/udp/5002/utp/bittorrent
/1p4/1.2.3.4/udp/5003/quic/1pfs
/onion/3gl2upl4pgokufcdm/80/http



multiformats - self describing values
protocol agility, interop, avoid lock In

multihash - cryptographic hashes
multiaddr - network addresses

multibase - base encodings

multicodec - serialization codecs
multistream - stream wire protocols
multikey - cryptographic keys and artifacts



multiformats - self describing values
protocol agility, interop, avoid lock In

- In Value (hot OOB)
- Small, Binary (perf)
- Human Readable

- Stable
- Starting Standard Now
- Impls In many langs
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aaf4eh lddecSeSa2dabedeOf3b4820d9

ccd... 0O

hello

Je2ll4... 4

SHA-I]

\J

—* [anadds. . .
aal4c¢hH... 2

+
dizob4... 3

index

(score, oflsel) pairs

Longest Proof-of-Work Chain

Block Header

—

Prev Hash

Nonce

goodbye

again

hello

printt

world

data log

indexed by offset

TORRENT

Block Header

PIECE 1
PIECE 2
PIECE 3
PIECE 4
PIECE 5
PIECE 6
PIECE 7

Merkle Root

» Prev Hash

Nonce

Block Header

'

Prev Hash

Merkle Root

Nonce

z

Hash01

Merkle Root

98cal..

commit size

tree O0de24
parent nil

author Scott

committer | Scott

my commit message goes here
and it is really, really cool

git

/‘ 0de24..

eB8455

tree

\ size

blob |e8455 | README

tree | 10af9 | 1lib

10af9..

tree

size

blob |bc52a imylib.rb

tree b70f8 |inc

b70£8...

tree

I size

blob | 0adla  tricks.rb

blob

size

= LICENSE:
(The MIT License)

Copyright (c) 2007

Permission is hereby grontec, f
ree of charge, to any person obj

Tom Preston-

bc52a..

blob

size

mogule Grit
closs << self

reguire "grit/index’
reguire "grit/stotus’

attr_accessor :

debug

Oadla..

size

rodule Grit
module Tricks

require 'grit/git-ruby/rescsi
require ‘grit/git-ruby/file_1

PREVHASH STATE_ROOT TIMESTAMP NUMBER PREVHASH STATE_ROOT
/ \ /] \\
/ \ 71T\
NONCE BALANCE CODEHASH STORAGE_ROOT
/I /I \
CODE

/N /

\ / \



distributed data structures

authenticated data structures

hash linked data structures
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% IPLD

a COMMON hasn-chain rormat
for distriouted data structures




IPLD

- merkle-links secure, Immutable

- merkle-paths /ipfs/Qmalbc. . .xyz/too/bar.jpd
- canonical hashing safe

- universal nestaple URIs

- serialization CBOR, JSON, YML, XML, PB
- linked data JSON-LD, RDF compatible




Overview

Specification

CBOR

implementations

Tools

RFC 7049 Concise Binary Object Representation

“The Concise Binary Object Representation (CBOR) is a data format whose design goals include
the possibility of extremely small code size, fairly small message size, and extensibility without the

JSON data model

CBOR is based on the wildly successful JSON
data model: numbers, strings, amays, maps (called
objects in JSON), and a few values such as false,
true, and null.

No Schema needed

One of the major practical wins of JSON Iis that
successful data interchange is possible without
casting a schema in concrete. This works much
batter in a world where both ends of a

communication relationship may be evolving at

need for version negotiation.”

Embracing binary

Some applications that would like to use JSON
need to transport binary data, such as encryption
keys, graphic data, or sensor values. In JSON,
these data need to be encoded {usually n basetd
format), adding complexity and bulk.

Concise encoding

Some applications also benefit from CBOR itself
being encoded in binary. This saves bulk and
allows faster processing. One of the major
motivators for the development of CBOR was the

Stable format

CBOR is defined in an Internet Standards
Document, RFC 7049. The format has been
designed to be stable for decades.

Extensible

To be able grow with its appications and to
ncorporate future developments, a format
specification needs to be extensible. CBOR
defines tags as a mechanism to identify data that
warrants additional information beyond the basic
data model. Both future RFCs and third parties



a COMMON hasn-chain rormat
for distriouted data structures

\o/ Ready for Standardization! \o/



> var 1pld = require('ipld')

> var objl = { "data": "Hello " }



> var 1pld = require('ipld')

> var objl = { "data": "Hello " }

> var objlData = ipld.marshal(obj)
> objlData.toString('baseod4’)
OWRkKYXRhZKh1bGxvIA==



> var 1pld = require('ipld')

> var objl = { "data": "Hello " }

> var objlData = ipld.marshal(obj)
> objlData.toString('base64’)
OWRkKYXRhZKh1bGxvIA==

> var objlHash = 1pld.multihash(objlData)
> objlHash
QmUUuaDDWvRG23zyzBQVv43etRgmbGCRNhgZYu9qvZ838Bg



> var 1pld = require('ipld')

> var objl = { "data": "Hello " }
> var objlData = ipld.marshal(objl)
> var objlHash = 1ipld.multihash(objlData)



> var 1pld = require('ipld')

> var objl = { "data": "Hello " }
> var objlData = ipld.marshal(objl)

> var objlHash = ipld.multihash(objlData)



> var 1pld = require('ipld')

> var objl = { "data": "Hello " }
> var objlData = ipld.marshal(objl)
> var objlHash = ipld.multihash(objlData)
> var objZ2 = { "data": "World\n" }

> var objZData = 1pld.marshal(obj2)

> var objZHash = 1pld.multihash(objZData)

> objZHash
OmSVucZkjbtCFQ9ur8fnyKUKvSyLZMTBVbZugJWChydAHV



> var obj3 = {
"files": [
{ "/": "QmUUuaDDWvRGZ23zyzBQVv43etRgmbGCRNhgZYu9qvZ88Bg" 1},
{ "/": "QmSVuc2kibtCFQ9ur8fnyKUKvSyLZMTBVbZugIWChydAHV" 1},

]
¥

> var obj3Data
> var obj3Hash

1pld.marshal(obj3)
1pld.multihash(obj3Data)

> ob7j3Hash
OmdhMzs1tkLYwC3j31mzUABEt1xzkrokkanywelylQFcAhw




> var obj3 = {
"files": [
{ "/": "QmUUuaDDWvRG23zyzBQVv43etRgmbGCRNhgZYu9qvZ88Bg" 1},
{ "/": "QmSVucZkibtCFQOur8fnyKUKvSyLZMTBVbZugJWChydAHV" },

}] \___ HASH LINKS!

1pld.marshal(obj3)
1pld.multihash(obj3Data)

> var obj3Data
> var obj3Hash

> ob7j3Hash
OmdhMzs1tkLYwC3j31mzUABEt1xzkrokkanywelylQFcAhw .




> var obj3 = {
"files": [
{ "/": "QmUUuaDDWvRGZ23zyzBQVv43etRgmbGCRNhgZYu9qvZ88Bg" 1},
{ "/": "QmSVuc2kjbtCFQ9ur8fnyKUKvSyLZMTBVbZugIWChydAHV" },

}] \___ HASH LINKS!

1pld.marshal(obj3)
1pld.multihash(obj3Data)

> var obj3Data
> var obj3Hash

HASH LINKS!

.<.\;.




var ipfs = require('ipfs’)

1pfs.add(objl)
1pfs.add(obj2)
1pfs.add(obj3)

M
®



> var 1pfs = require('ipfs’')

> 1pfs.add(objl)
1pfs.add(obj2)
> 1pfs.add(obj3)

\'%

M
‘lllll’

> 1pfs.resolve("QmUUuaDDWvRGZ23zyzBQVv43etRgmbGCRNhgZYu9qvZ88Bg")

{ "data": "Hello " }

> 1pfs.resolve("QmSVucZkjbtCFQ9ur8fnyKUKvSyLZMTBVbZugJWChydAHV")
{ "data": "World\n" }



> var 1pfs = require('ipfs’)

> 1pfs.add(objl)
1pfs.add(obj2)
> 1pfs.add(obj3)

\'%

_

‘lllll’
1pfs.resolve("QmUUuaDDWvRGZ23zyzBQVv43etRgmbGCRNhgZYu9qvZ88Bg" )
"data": "Hello " }

~a VvV

> 1pfs.resolve("QmSVucZkjbtCFQ9ur8fnyKUKvSyLZMTBVbZugJWChydAHV")
{ "data": "World\n" }

> 1pfs.resolve("QmUUuaDDWVvRGZ23zyzBQVv43etRgmbGCRNhgZYu9qvZ88Bg/data")
"Hello "

> 1pfs.resolve("QmSVucZkjbtCFQOur8fnyKUKvSYyLZMTBVbZugJWChydAHV/data" )
"World "



\'%

~a VvV

¥

var ipfs = require('ipfs’)

1pfs.add(objl)
1pfs.add(obj2)
1pfs.add(obj3)

M
@

1pfs.resolve("QmdnMzs1tkLYwC3j1mzUABEt1xzkrokkanywelylQFcAhw")
"files": |

{1 "/": "QmUUuaDDWvRG23zyzBQVv43etRgmbGCRNhgZYu9qvZ88Bg" 1},

{ "/": "OmSVucZ2kjbtCFQ9ur8fnyKUKvSYyLZMTBVbZugJWChydAHV" },
]



> var 1pfs = require('ipfs’')

> 1pfs.add(objl)
1pfs.add(obj2)
> 1pfs.add(obj3)

\'%

M
@

> 1pfs.resolve("QmdhMzs1tkLYwC3j1imzUABEt1xzkrokkanywelylQFcAhw")
1
"files": [
1 "/": "QmUUuaDDWvRGZ23zyzBQVv43etRgmbGCRNhgZYu9qvZ88Bg" 1},
1 "/": "QmSVucZkjbtCFQ9ur8fnyKUKvSyLZMTBVbZugIWChydAHV" 1},
|
¥

> 1pfs.resolve("QmdhMzs1tkLYwC3jimzUABEt1xzkrokkanywelylQFcAhw/fi1les™)
I

{1 "/": "QmUUuaDDWvRG23zyzBQVv43etRgmbGCRNhgZYu9qvZ88Bg" },

{ "/": "QmSVuc2kjbtCFQOur8fnyKUKvSyLZMTBVbZugIWChydAHV" %,

|



> var 1pfs = require('ipfs')

1pfs.add(objl)
1pfs.add(obj2)
> 1pfs.add(obj3)

vV V

_
‘lllll’

> 1pfs.resolve("QmdhMzs1tkLYwC3jimzUABEt1xzkrokkanywelylQFcAhw/f1les/0")

{ "data”: "Hello " }

> 1pfs.resolve("QmdhMzs1tkLYwC3j1mzUABEt1xzkrokkanywelylQFcAhw/files/1")
{ "data”: "World\n" }

> 1pfs.resolve("QmdhMzsltklLYwC3jimzUABEt1xzkrokkanywelylQFcAhw/f1les/@/data")
"Hello "

> 1pfs.resolve("QmdhMzs1ltkLYwC3jimzUABEt1xzkrokkanywelylQFcAhw/files/1/data™)
"World "



> function catFile(link) {
var obj = 1ipfs.resolve(link)

M
var out = obj.data Il "" V
for (var file of (obj.files || [])) {

out += catFile(file)
¥

return out

"data": "<content>",

"files": [
<subfile-1l1ink>,
<subfile-1l1ink>,
<subfile-11ink>,



> function catFile(link) {
var obj = 1ipfs.resolve(link)

M

var out = obj.data Il "" V

for (var file of (obj.files || [])) {
out += catFile(file)

¥

return out

¥

> catFile("QmUUuaDDWvRG23zyzBQVv43etRgmbGCRNhgZYu9qvZ88Bg™)
"Hello "

> catFi1le("QmSVuc2kjbtCFQ9ur8fnyKUKvSyLZMTBVbZugIWChydAHV")
"World\n"



> function catFile(link) {
var obj = 1ipfs.resolve(link)

M

var out = obj.data Il "" V

for (var file of (obj.files || [])) {
out += catFile(file)

¥

return out

¥

> catFile("QmUUuaDDWvRG23zyzBQVv43etRgmbGCRNhgZYu9qvZ88Bg™)
"Hello "

> catFi1le("QmSVuc2kjbtCFQ9ur8fnyKUKvSyLZMTBVbZugIWChydAHV")
"World\n"

> catFile("QmdhMzs1tkLYwC3j1mzUABEt1xzkrokkanywelylQFcAhw")
"Hello World\n"
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applications

- Using the Data

IPNS
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exchange
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hetwork
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libp2p a collection of peer-to-peer protocols

for finding peers, and connecting to them

for finding content, and transferring it

exchange BitTorrent| | Bitswap FTP HTTP

routing Gossip Chord | | Kad DHT MDNS Delegated 12P TOR

network CJDNS| | UDT | | uTP WebRTC | |(QUIC| | TCP | |WebSockets I2P TOR




libp2p a collection of peer-to-peer protocols

NAT

Content Routing Traversal

RS

Peer Routing

Discovery

Transports



libp2p
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libp2p

Content Routing
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Discovery

Transports




Clektogo sk e mentation in Go.
mace by protoco abe | reonoe i

p2p

Description

ibp2p is a networking stack and library modularized out of The IPFS Project, and bundled separately for other tools to use.

« The IPFS Network Spec, whi
go-libp2p implementation

js-libp2p implementation




Orbit

githubb.com/haadcode/orbit

Network

Nickname

jbenet]

020 chat on |

e N

26

)

-5

PFS
% IPLD

#nyc

22:19:57
22:21:38

22:22:58
22:23:08
22:23:16
22:23:18
22:24:07
22:24:18

22:24:47 |
' richard Herangham. Kxookxll niNa'vi ke #]COO
22:25:06 |
22:26:24 |

22:24:56

22:26:32

22:26:40 |
| haad ideally theywouldn't need to be dis 16:03:26 | jbenet ¢
22:32:51 |
- nodel will keep caching this channel

22:27:27

22:33:06

22:39:22

22:46:48

22:47:12

19:06:31

19:51:40 |

~ haad tries to google translate that...

haad hello?

' nodel hallo?
22:22:52 |
' richard Wie geht's

' haad cool

' haad one connected @

richard hallo!

richard Kaltxi, ma 'eylan. Ngaru lu fpom srake?

richard Srane. Ayoeng nitxan tsaheylu si
nodel it's kinda slow... the spinning bar

haad except from nodel --> haad
haad which reminds me that | should ad¢
richard /nick taronyu

16:03:20 | jbenet
16:03:26 | jbenet

#nyc

UYISEIZS | 1TUUT L L JHaRTE DU S LLIHEIED VWUI K ab CApTLLEu

09:38:36 | nodel ha, that url parsing is really broken...

09:43:27 | jbenet filed more issues. Imk if these are good or want more info on them, etc.
09:43:54 | jbenet overall super exciting @ ! the UX gets so much better daily! and thanks for u
09:44:06 | jbenet ishall sleep now. but super cool!

09:47:38 | nodel good night! thanks for testing! @

17:58:34 | nodel fixed a bunch of issues today @jbenet

17:59:01 = haad fixed, not node1

17:59:08  haad @

18:14:38 | haad indexhtml Qpen Download Hash 248

<html>
<head>
<meta charset="utf-8">
</head>
<body>
<script type="text/javascript" src="https://ipfs.io/ipfs/QmfSns
<script type="text/javascript">
var loggerl = Logger.create({'daemon’, { useColors: false })
var logger2 = Logger.create('utils');
var logger3 = Logger.create('logger3', { color: Logger.Coloz

loggerl.debug('This is a log message');
loggerl.info(’'This is a log message');
loggerl.warn('This is a lcg message’);
loggerl.error('This is a log message’);

logger2.debug('This is a log message');
logger2.info('This is a log message');
logger2.warn('This is a log message');
logger2.error('This is a log message');

logger3.debug('This is a log message’);
logger3.info('This is a log message');
logger3.warn('This is a log message');
logger3.error('This is a log message');

18:15:16 | haad open that index.html (press open button) and open your dev tools, see the con
18:15:49 | haad *
18:16:05 | haad way meta

richard The little dots should bounce or 14:03:26  jbenet b

haad gotta go. hopefully jbenet can get  16:03:26 | jbenet d

dignifiedquire I'min @

" haad ¥
22:46:54 |
' nodel cache head. just in case @
22:47:53 |

haad now | really gotta go -->

dignifiedquire good night haad @
haad o/
haad \o/ #

16:03:46 | jbenet bunny.mp4



http://github.com/haadcode/orbit

Blockchains and the Web

%IPFS

https://ipfs.io @juanbenet
/IpNS/Ipfs.io 2016-06-29



https://ipfs.io
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application Git BitTorrent Bitcoin Ethereum | | BigchainDB

namin Blockstack ETH
J DNS etc NEES

Authenticated Data Structures
Git Repl. BitTorrent Bitcoin RethinkDB
exchange (sync heads)| |(Tit for Tat) Gossip Replication
i Trackers
routing MainlineDHT

network HTTP||SSH| [TCP| (uTP TCP RLPXx TLS?




application Git BitTorrent Bitcoin Ethereum | | BigchainDB

namin Blockstack ETH
J DNS etc NEES

Hash (Merkle) Linked Data Structures
Git Repl. BitTorrent Bitcoin RethinkDB
exchange (sync heads)| |(Tit for Tat) Gossip Replication
: Trackers
routing MainlineDHT

network HTTP||SSH| [TCP| (uTP TCP RLPXx TLS?
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