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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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Al ong came Bit

AMagic I nternet Moneyo

bitcoin



Bitcoin sparked a revolution

Truly own digital asset
Applications ascribe” € 1
Processing
EC2
File System
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Bl ockchai n: A Speci al

What 6s speci al
- 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
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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)
N

Paxos (1990/1998)

AGREE(m, v)

COMMIT( n, v )
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ACCEPT(n)
https://medium.com/the-bigchaindbblog/the-writings-of-leslielamport-abridgeda67df77f464+#.1Ir34qt6s
http://the -papertrail.org/blog/consensusprotocolspaxos/




Two ways to scale up

Big data-fy the blockchain

A Builds on man-decades of work
A Significant scalability hurdles?
<or>

Blockchain-ify big data
A Builds on man-centuries (millennia?) of work

A Scalability challenges already resolved
A How to blockchain-i f y ? é



N Bl oc kicfhyaol n
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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How to Blockchain-ify Big Data

Retain Big Data DE

A Let the Paxos derivative solve order.
Get out of its way!

A It naturally builds a log of all txs

Add in blockchain characteristics

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

A Immutability: hash on prev. blocks
A 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

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

A 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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Vertical: Education
credentials

Value prop: reduce
fraudulent degrees,
lower HR friction




