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Is It a database? Is it a blockchain?
When worlds collide
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The modern cloud
application stack
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Along came Bitcoin...

“Magic Internet Money”

bitcoin



Bitcoin sparked a revolution

Truly own digital assets, supply chain visibility, ....

Applications ascribe” €

Processing
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File System
“Database”
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Blockchain: A Special “Spreadsheet in the Sky”

What’s special:

- N0 one owns it

- anyone can add to it

- no one can delete from it

- Writing to a blockchain is
like etching in stone.

- Which allows us to issue
assets, and transfer them
- Which can include art!
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Planetary scale:
Netflix uses 37% of
Internet bandwidth



"Big data” Distributed DBs

Writes / s vs. # nodes
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To be Distributed,
Big Data DBs Must Solve Consensus
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PROPOSE(n ) Byzantine Consensus

‘x (1982)
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Paxos (1990/1998)

AGREE(m, v)

COMMIT( n, v )
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ACCEPT(n)

https://medium.com/the-bigchaindb-blog/the-writings-of-leslie-lamport-abridged-a67df77f464#.1Ir34qt6s

http://the-paper-trail.org/blog/consensus-protocols-paxos,




Two ways to scale up

Big data-fy the blockchain
 Builds on man-decades of work

 Significant scalability hurdles?
<or>

Blockchain-ify big data

 Builds on man-centuries (millennia?) of work
« Scalability challenges already resolved

« How to blockchain-ify? ...



"Blockchain-ify”

Decentralization: no single entity owns or controls
Immutability: tamper-resistant

Assets: Can issue & transfer assets

Blockchain (noun): hashed-together chain of blocks (1991!)

Blockchain (noun): storage that is decentralized + immutable + assets
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 Let the Paxos derivative solve order._

How to Blockchain-ify Big Data

Retain Big Data DB’s Performance

Get out of its way!
It naturally builds a log of all txs

Add in blockchain characteristics

Decentralization: federation voting
on txs. Group into blocks for speed.

Immutability: hash on prev. blocks .

Assets: Digital signatures etc.
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ArChitECture Blockchain consensus

Byzantine actors -> quorum

- T Big data consensus
Alice

BigchainDB Raft -> strong consistency
Federation
RethinkDB
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BigchainDB Interface

Database part : data
Via ReQL (JSON meets SQL)
+ Blockchain part : assets, transaction-style

Via Interledger Protocol (Crypto-conditions)
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BigchainDB characteristics

>

Throughput
>1,000,000 writes/s
~100,000 transactions/s

»
" 4

Scalability
Performance increases as
nodes are added

O

Latency
<100 ms

Q

Query
Database is fully

gueryable

-
Capacity

Petabytes with each
node adding 48TB

a2

Decentralization
Federated
non-anonymaous participation



Public version of
BigchainDB

INTERPLANETARY DATABASE
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INTERPLANETARY DATABASE

- And, a nonprofit foundation, with decentralized governance
- Powered by BigchainDB, to start

- Free except for high-volume users



Not-for-profit

Blockstack
COALA
Dyne.org
Internet
Archive
OpenMedia
UnMonastery

For-profit

BigchainDB
Consensys

Eris Industries
Protocol Labs (IPFS)
SmartContract.com
Synereo

Tendermint



Decentralization of the Cloud
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B https://www.bigchaindb.com

Quick Start Guide

LN

Install and Run

BigchainDB provides a rich API to create, query and
transfer digital assets.

_ @ UB Pip inStﬂll bigchaindb

bigchaindb start



Install and Run

BigchainDB provides a rich API to create, query and
transfer digital assets.

DOCUMENTATION ™ GITHUB pip install

(& GitHub, Inc. [US]| https://github.com/bigchaindb/bigchaindb e E - O

o This repository Pull requests Issues Gist +
bigchaindb / bigchaindb @ Watch~ 55 o Unstar 454 ¥F
¢> Code lssues 76 Pull requests & Wiki Pulse Graphs Settings

A scalable blockchain database hitps://www bigchaindb.com/ — Edit

D 793 commits ¥ 71 branches > 8 releases i 15 contributors

Branch: master New pull request Create new file =~ Upload files | Find file
2. vrde Merge branch ‘sbellem-docker-dev’ Latest commit 48325cc 2 h
m benchmarking-tests replace tx/s by ‘nan’ for the first result 9¢
| bigchaindb Merge branch "docker-dev’ of git://github.com/sbellem/bigchaindb into... 2h
Il deploy-cluster-aws Use pip3 instead of pip to upgrade pip, wheel & setuptools a
m docs Merge branch "docker-dev’ of git://github.com/sbellem/bigchaindb into... 2h

BB speed-tests replaced ison with rapidison 2



Install and Run

BigchainDB provides a rich API to create, query and
transfer digital assets.

DOCUMENTATION ™ GITHUB pip install

C' | & httpsy//bigchaindb.readthedocs.io/en/latest/ ke E - 0

# BigchainDB . )
Docs » BigchainDB Documentation © Edit on GitHub

BigchainDB Documentation

1. Introduction

Table of Contents

+ 1 Introduction
+ 2. Installing and Running BigchainDB Server
o 2.1.Install and Run RethinkDB Server
o 2.2.Install Python 3.4+
o 2.3.Install BigchainDB Server
n 2.3.1. How to Install BigchainDB with pip
n 2.3.2. How to Install BigchainDB from Source
8. The Python Dr BE = 2.3.3. How to Install BigchainDB on a VM with Vagrant
o 2.4, Run BigchainDB Server
o 2.5.Run BigchainDB with Docker
= 2.5.1. Pull and Run the Image from Docker Hub
= 2.5.1.1 Load Testing with Docker

5.The Pytho

The B

7. The HTTP Client
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fides a rich API to create, query and RethinkDB: Running
ssefs.
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# install bigchaindb
’lIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

# start bigchaindb

UEEEEEW
4puunnn?®

bipchaindb start



# BigchainDB

1. Intreduction

2. Installing and Running BigchainDB

3. Running Unit Tests
4. Configuring a BigchainDBE Node

=l 5. The Python Server APl by Example

5.1. Getting Started
5.2.Create a Digital Asset
5.3. Read the Creation Transaction
from the DB
5.4, Transfer the Digital Asset
5.5. Double Spends

5.6, Multiple Owners
5.7. Multiple Inputs and Outputs

5. The Python Server API by Example

First, make sure you have RethinkDB and BigchainDB installed and running,

i.e. you installed them and you ran:

£ rethinkdb
£ bigchaindb configure
£ bigchaindb start

Don't shut them down! In a new terminal, open a Python shell:

% python

Now we can import the sizchain class and create an instance:

from bigchaindb import Bigchain

b = Bigchaini)
of class eizchain . When instantiating a

This instantiates an object



5.2. Create a Digital Asset

from bigchaindb import crypto

# Cregte a test wuser

testuserl_priv, testuserl_pub = crypto.generate_key pair()

# Define a digital asset data payload
digital asset payload = {"msg': "Hello BigchainDB!'}

# A create transaction uses the operation "CREATE® and has no inputs
tx = b.create_transaction(b.me, testuserl_pub, HNone, 'CREATE', payload=digital_

# ALL transactions need to be signed by the user creating the transaction
tx_signed = b.sign_transaction(tx, b.me_private)

# Write the transaction to the bigchain.

# The transaction will be stored in g backlog where it will be validated,
# included in a block, and written to the bigchain

b.write transactioni{tx_signed)



5.3. Read the Creation Transaction from the DB

# Retrieve g transaction from the bigchain
tx_retrieved = b.get_transaction(tx_signed['id'])
tx_retrieved

"id™:"933cd83a419d2735822a2154c84176a2f419cbd449a74b94e592a0887af23861",
"transaction":{
"conditions™:[
1
"cid™:@,
"condition":{
"details":{
"bitmask":32,
"public_ key™:"BwuhgQXBFPsmgYiRV2CSZYWWsSkgSS00FH gk Eugl
"signature”:None,
"type™:"fulfillment",
"type 1id":4



5.4. Transfer the Digital Asset

# Create a second testuser

testuser?_priv, testuser? pub = crypto.generate_key_pair()

# Create a transfer transaction
tx_transfer = b.create_transaction(testuserl pub, testuser? pub, tx_ )

# 5ign the transaction

tx_transfer_signed = b.sign_transactionitx_transfer, testuserl priv)

# Write the transaction

b.write_transaction{tx_transfer_signed)



() bigchaindb/bigchair x
e C' | & GitHub, Inc. [US] | http:

O This repository

bigchaindb / bigchaindb-examples "On the Record"

‘github.com/bigchaindb/bigchaindb-exam

Hello BigchainDB

ACCOUNT_0

E423. B

ACCOUNT 1 This is me recording my stuff

ACCOUNT_2

Can you make it immutable for me?

ACCOUNT_3

ID: 1FF1B, H0B35F
?CCF’.‘.‘“_T 4 Because | wouldn't appreciate anyone tampering with i

TIMESTAMP
ACCOUNT 5

Hopefully my statements will be around for the next decades
ACCOUNT & TIMESTAMP

iD: CATEFD3T
ACCOUNT_7
ERTTANE =AM Guess | can log and notarize anything | want with this?

TIMESTAMP

ACCOUNT_8

ACCOUNT 9 ‘What about emails, text, JSON, or any other type of digital cummunicalim?

UPHEAS HLC TIMESTAMP: 9




() bigchaindb/bigchair x|

[

c

B GitHub, Inc. [US]| https://github.com/bigchaindb/bigchaindb-examples

This repository

bigchaindb / bigchaindb-examples

ACCOUNT 0

FUS45031I3U0BT YRECIKVPDGXQOSGDRZQ..

ACCOUNT 1

CEWQTIEMECINKAWZDDTZE

ACCOUNT_2

AAMMXRHNSEQLCABUDMLAPTCANZDXIML ..

ACCOUNT 3

2DTFYSTNYSDPEDKD,

ACCOUNT 4

ACCOUNT_5

132MCIBYTKRAMEEFPWGZVABRSJEBWNFIN. ..

ACCOUNT_6

IWWXLQCTNIPVHEISSIIIIDHPTROK YZN'

ACCOUNT_7

BDUSROTRCOVIZVVNGZBEEZGSQIBRRIFS

ACCOUNT 8

SNIRBAEVIN

INLOKG

ACCOUNT 9

TCRMBKXECECE]

Share Trader

Row: 1, Col: 1
TUE, 03 MAY 2016 1

Row: 2, Col: 1
TUE, 03 MAY 2016 1!

GMT +

FROFDE7C3A03FBFOR89DEAC2CEZI4EGIED. .

Row: 3, Col: 1
TUE. 03 MAY 2016 10:33:23 GMT «*

8CA 5TE329CII61D0AFEZFATOEFO0A. ..

Row: 4, Col: 1
TUE. 03 MAY 2016 1

Row: 5, Col: 1
TUE. 03 MAY 2016 10:33:23 GMT +*

1CDA1ZA99FDEICE2TEEST2B40FC1IZFTEA...

Row: 6, Cal: 1
TUE. 03 MAY 2016 10:33:23 GMT «*

Row: 7, Col: 1
TUE, 03 MAY 2016 10:39:23 GMT +*

Row: 8, Col: 1
TUE, 03 MAY 2016 10:33:23 GMT o

DFRA142013025A7CBBEAA4379FSDFEECC2A. .




Decentralization of the Cloud
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T h e I n te r n et IS g ettl n g 2.C L [3 www.nytimes.com/2016/06/08/technology/the-webs-creator-looks-to-reinvent-ithtml?_r=0
upgraded, driven by the e e
winds of blockchain.

TECHNOLOGY

The Web’s Creator Looks to Reinvent It

By QUENTIN HARDY JUNE7, 2016

How to have lasting

upgrade? New protocols.
W3C Blockchain, Coala IP, Copyright
HUb / LCC’ OMI’ Interledger’ IPLD’ A group of top computer scientists gathered in San Francisco on Tuesday to discuss a new phase for the
Web of Trust, Estonia e-id b Jn ey T } !




When worlds
_ + BigchainDB is the world’s first instance
collide: of a blockchain DB

: - It's a part of a broader evolution: the
blOCkCham 2 re-decentralization of the web

database

= : More Info:

= blockehain - bigchaindb.com

database . bigchaindb.readthedocs.org
y - github.com/bigchaindb
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