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Along came Bitcoin...

“Magic Internet Money”

bitcoin



Bitcoin sparked a revolution

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

Applications ascribe” €
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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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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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Two Tables
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Benchmarks 1/2
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Benchmarks 2/2

Writes/s (millions)

Writes / s vs. # nodes
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BigchainDB: A Scalable Blockchain Database
(DRAFT)

McConaghy, Trent Marques, Rodolphe Miiller, Andreas
De Jonghe, Dimitri MecConaghy, Troy MecMullen, Greg
Henderson, Ryan Bellemare, Sylvain Granzotto, Alberto

April 7, 2016
ascribe GmbH, Berlin, Germany

This paper des
ization ecosystem
mance of 1 millioy
and sub-second la
database (DR). and through a set of innovations adds blockehain characteris-
tics: decentralized control, immutability, and creation & movement of digital
assets, BigchainDB inherits characteristics of modern distributed databases:

| [ SN T A, [H N — LI IR IR R . - momnm

www.bigchaindb.com/whitepaper




Traditional E B|GCH AlN DB

blockchains sig Data
Immutability T4 v
Decentralized control 4 v
Assets v v
High Throughput v v
Low Latency (v (v
High Capacity 1 v
Rich Permissioning g 4

Query Capabilities 4 4
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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.

‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.

# 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



5.3. Read the Creation Transaction from the DB

"data":{
"mash":"B72faceotdc2docdddatdbeebofacdeV 28851009182 2bctY9a5a2 adeadh.
"payload":{

"msg”:"Hello BigchainDB!™

T
ks
"fulfillments":[
i
"current_owners":[
"ILQ5dTiddXymDhNzETEB1rEkpdmA7FEVIQeiuSghHiIma "
1,
"fid":@,
"fulfillment"™:"cf:4:Ig-BcczwraM2UpF-TDPdwkKBFfQALIXKD 6ulaxBZd9d4y:
"input" :None
T
1s

"pperation”:"CREATE",
"timestamp": 14680981667 . 440270"



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)



5.5. Double Spends

BigchainDB makes sure that a user can't transfer the same digital asset two or
more times (i.e. it prevents double spends).

If we try to create another transaction with the same input as before, the
transaction will be marked invalid and the validation will throw a double spend
exception:

# Create another transfer transaction with the same input
tu_transfer2 = b.cregte_transaction(testuserl_pub, testuser?_pub, tux_retrieved_i

+h

# Sign the transaction

tu_transfer_signed? = b.sign_transaction(tx_transfer?, testuserl_priv)

# Check if the tromsaction is valid
b.validate_transaction{tx_transfer_signed2)

DoubleSpend: input “{'cid': 8, "txid': '933cdB833419d2735822a2154cB8417Ra2+419%chdd:



A PUBLIC
NETWORK
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INTERPLANETARY DATABASE

- And, a nonprofit foundation, with decentralized governance

- Powered by BigchainDB, to start

- Free except for high-volume users

- Caretakers co-operate network & co-govern foundation



Not-for-profit

Blockstack
COALA
Dyne.org
Internet
Archive
OpenMedia
UnMonastery

For-profit

ascribe / BigchainDB
Consensys

Eris Industries
Protocol Labs (IPFS)
SmartContract.com
Synereo

Tendermint



TECHNOLOGY ' The Web's Creator Looks to Reinvent It

The internet Is getting
upgraded, driven by the The Web’s Creator Looks to Reinvent It
winds of blockchain. g S

Old + new guard are joining
forces!

How to have lasting

upgrade? New protocols.
W3C Blockchain, Coala IP on LCC,
Interledger, IPLD, Web of Trust,
Estonia e-identity




Decentralization of the Cloud

: ‘ ‘ Fully
Centralizeo Decentralized Decentralized

Apps r g| | Partly Dec. Apps weriber | | Dec. Apps {::}
Proc’ing ":‘:"::: Proc’ing .1:’:-::: Dec. Proc’ing Q ethereum
FS DB FS Dec. DB Dec. FS Dec. DB
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; - Merges best of both worlds: blockchain
There S adnew and b|g data

- BigchainDB is the world’s first instance
type of : of a blockchain DB
database In - It's a part of a broader evolution: the

re-decentralization of the web. Along

town. with decentralized processing, FS, .
Blockchain

More Info:
database. - bigchaindb.com

\J - bigchaindb.readthedocs.org
8 ' -*github.com/bigchaindb




