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How do you 
collect digital 

art?

?



http://www.theverge.com/2013/10/17/4844814/would-you-pay-2000-for-a-gif

"the question of ownership

[of digital art]

… is still unsolved 

... the elephant in the room”
-the Verge, 2013



How do you share 3d-printing designs?

“my conclusion is that whatever 
you put on the internet you lose 
it. Maybe keep the rights, but 
lose the power over it.”

-user on Shapeways blog

http://www.shapeways.com/blog/archives/19789-copyright-3d-printing-and-you-what-does-it-all-mean.html



http://xanadu.net/NOWMORETHANEVER/XuSum99.html



Ownership on the Internet 
(and digital in general) is a mess

• Creators – hard to get compensated. Sharing = 
losing control.

• Collectors / audience – no secondary markets
• Connectors – distracted by legals

• For almost every digital media vertical: digital 
art, photography, 3d, music, videos, .. 

Where’s my stuff?



Why?

Ownership on the Internet 
(and digital in general) is a mess

Some WWW history…







Create some art,
and put it on the net.

Trent’s 
(obviously great) 

work of art



original

Zero links:
Copy with no attribution

The WWW

Where’s my stuff?



original

Uni-directional link:
Attribution but no ownership control

or mis-attribution

Where’s my stuff?

The WWW



“The current world wide web does 
basically one thing: simple, stupid, mindless 
hyperlinks. 
But even that alone was enough to build a 
functional and useful internet for the world. 

..the most fundamental building block of the 
web, the hyperlink, barely works at all. 
 ..fraught with peril and pitfalls even under the 
best of conditions.”

-Jeff Atwood, Coding Horror Blog

http://blog.codinghorror.com/the-xanadu-dream/



Does it need to be this way?
Some pre-WWW history…



“[Consider] a unified .. service that would 
provide storage and publication services, 
and manage .. royalty payment on a .. fair 
basis that would facilitate unrestricted 
virtual republishing”

-Ted Nelson
-on a vision from 1965

http://xanadu.net/NOWMORETHANEVER/XuSum99.html



The Xanadu Vision (from 1965)
“The original hypertext project”

1. Theodor H. Nelson, "A File Structure for the Complex, the Changing and the indeterminate."  Proceedings of the ACM National Conference, 1965.
2. http://xanadu.net/NOWMORETHANEVER/XuSum99.html

.. a new middle realm, one which renders copyright benign 
and flexible  .. a win-win system, as it is beneficial both 
to rights holders and to users, in a way that other copyright 
systems are not beneficial to users.

GROWING POOL OF 
REPUBLISHABLE 

MATERIALS



original

1. Bi-directional links, 
2. Baked-in copyright

Effect is ownership control

Where’s my stuff?

The Xanadu design



original

1. Bi-directional links, 
2. Baked-in copyright

Effect is ownership control

    

Where’s  my stuff?

Bi-dir. links  Copyright

The Xanadu design



http://xanadu.net/NOWMORETHANEVER/XuSum99.html

The Xanadu design: 1972 mockup



The Xanadu design was actually 
“a little” more complicated (1968)

http://xanadu.net/NOWMORETHANEVER/XuSum99.html



original

Bi-directional links:
Owner awareness,

“baked-in copyright”

Xanadu

What happened?

1. Complex → hard to build
25+ year effort - vaporware

2. The simpler WWW came along

3. And ate its lunch…



original

Uni-directional link:
Attribution but no ownership control

or mis-attribution

So now we have 
the WWW, 
warts and all

Zero links:
Copy with no attribution

“HTML is precisely what we were trying 
to prevent -- ever-breaking links … no rights 
management.” –Ted Nelson 



Summary so far

• Ownership on the Internet is a mess

• Despite being anticipated since the 60s

• And designed for

• But simplicity of www won out

• Leaving “where’s my stuff?” unsolved 



A new Q:

Can we retrofit 
the Internet for ownership?

(and realize the Xanadu aims 
in the process)



original

The ascribe idea

1. Auto-discover bi-directional links 
2. Opt-in copyright 
3. Create digital scarcity
Effect is ownership control

auto

auto

auto auto

Where’s my stuff?



original

1. Auto-discover bi-directional links 
2. Opt-in copyright 
3. Create digital scarcity
Effect is ownership control

auto

auto

auto auto

    

Where’s       my stuff?

Auto 
bi-dir. links

Opt-in Copyright,
Digital Scarcity

The ascribe idea



original

1. Auto-discover bi-directional links 
opt-in copyright:

Effect is ownership control

auto

auto

auto auto

How (ascribe):
• Crawl the entire internet (220 Tb text)
• Similarity match against creator’s content (40G+ 

images, 3d designs, ..) 
• This is a machine learning problem (at Internet scale)
• To know when someone’s using your work



original

Auto-discover bi-directional links 
2. Opt-in copyright

Effect is ownership control

auto

auto

auto auto

How (ascribe):
• Creator or owner chooses to use ascribe to 

register his work, or transfer ownership
• Terms of service: “I have the copyright rights”



Ascribe terms of service - snippet



original

Auto-discover bi-directional links 
3. Create digital scarcity

Effect is ownership control

auto

auto

auto auto
• Via a trusted ledger: bitcoin blockchain 
• Use a special protocol for ownership:

• For unique editions, consignment, loans, etc.
• Time-stamp = evidence for a court of law, in case of 

ownership dispute (thank you Silk Road)



original auto

auto

auto auto

How: high level

1. Auto-discover bi-directional links 
2. Opt-in copyright (legals)
3. Create digital scarcity



ascribe ownership REST API

ascribe web appmarketplaces

How: full ascribe tech stack

bitcoin blockchain

ascribe ownership 
bitcoin overlay

bitcoin protocol
ascribe TOS 
(+ legal counsel)the Internet

(crawl me)

ascribe ownership servers

ascribe crawl, 
machine learning

3. Digital 
scarcity

2. Opt-in 
copyright

1. Auto-discover
bi-directional links 



WEB 
APP

Interfaces on the ascribe stack

For individual creators (artists, 
graphic designers, photographers, 
writers, ..) who want to register,  
consign, and archive their work 
directly. 
And for individual galleries.  
And for collectors.



REST 
API

Interfaces on the ascribe stack
For marketplaces of digital 
goods (art, photography, 3d, ..) 
to answer “where’s my stuff” 
for their users, and themselves



BITCOIN OVERLAY (SPOOL*)

Interfaces on the ascribe stack

*SPOOL = Secure Public 
Online Ownership Ledger

For adventurous 
BTC hackers ☺



Bitcoin overlay (SPOOL): register tx
Example on 3 editions

Hash of work

ascribe 
address

Edition 1/3 addr

Edition 2/3 addr

Edition 3/3 addr

(Change addr)

+ OP_RETURN



+ OP_RETURN

Bitcoin overlay (SPOOL): register tx

Hash of work

ascribe 
address

Edition 1/3

Edition 2/3

Edition 3/3

Change

Bitcoin address of original owner
= Piece ID



+ OP_RETURN

Bitcoin overlay (SPOOL): register tx

Hash of work

ascribe 
address

Edition 1/3

Edition 2/3

Edition 3/3

Change

Piece’s digital fingerprint (hash)
is permanently bound to 

piece ID



Bitcoin overlay (SPOOL): transfer ownership tx

Old owner’s 
addr for piece

New owner’s 
addr for piece

(Change)

+ OP_RETURN



Bitcoin overlay (SPOOL): 
Provenance emerges naturally

Owner 1 Owner 2 Owner 3 Owner 4



Bitcoin overlay (SPOOL): specification
SPOOL = Secure Public Online Ownership Ledger

Features: unique editions, consignment, transfer, ..

github.com/ascribe/spool



NOTARY ENGINE
• Proof of Existence & Transfer

BITCOIN 1.0

SMART PROPERTY 
PROTOCOL
• Counterparty
• Open Assets
• NXT, OT, ..

SMART CONTRACTS ENGINE
• Ethereum, Codius, Counterparty, Eris

Webapp & Marketplaces

STOCK 
PHOTOSDIGITAL ART 3D PRINTING MUSIC PUBLISHING …

LEDGER INFRASTRUCTURE
• Write once, read forever, delete never
• Decentralized control

BITCOIN PROTOCOL

SMART CONTRACTS

NOTARY PROTOCOL

OWNERSHIP PROTOCOL
OWNERSHIP ENGINE
• Auto-discover links (web crawl, ML)
• Copyright (TOS/legal)
• Digital scarcity (via ledger, using notary -> smart property)

TRANSACTION (UPDATED LEDGER)

HASH OF PROPERTY CERTIFICATE OF AUTHENTICITY

SCRIPT (EXECUTES)

USER 
FACING

ascribe & the bitcoin stack



How ascribe tech helps ownership

• Creators – Can claim & protect ownership. 
Cryptographic Certificate of Authenticity 
(CCOA). Can share without losing control.

• Collectors / audience – digital provenance 
enables secondary markets. 

• Connectors – mitigate friction on legal side

• For digital art, 3d, photography, ..



Demo



Trent’s 
(obviously great) 

work of art #2



Landing page



Signup



Register work 1/3



Register work 2/3



Register work 3/3



Piece detail



All works
=archive =wallet



Transfer ownership



Interesting aside: 
While this is a bitcoin app, 

you don’t have to know bitcoin at all.
Though if you do, you can cross-check…



Easily cross-ref 
blockchain 1/2



Easily cross-ref 
blockchain 2/2



ascribe status



For sale as we 
speak, at 

bitforms gallery 
in NYC

Jonathan Monaghan

Escape Pod

2015, 3 editions



Berlin Art Prize tech 
platform



Other ascribe users

Digital artists

Photographers

3d design 
marketplaces

Other creatives

Art marketplaces Photography 
marketplaces



tech status / near term roadmap

• Webapp – alpha – Mar 2014
• Webapp – beta – Sep 2014
• Tracking/ML  – 20M images – Dec 2014
• REST API – alpha – Feb 2015 
• Webapp – v1 – now
• Tracking/ML  – Internet scale alpha – now
• REST API + tracking/ML – v1 – May 2015 
• Webapp + tracking/ML – June 2015



original

1. Auto-discover bi-directional links 
2. Opt-in copyright 
3. Create digital scarcity
Effect is ownership control

auto

auto

auto auto

    

Where’s       my stuff?

Auto
bi-dir. links

via Internet-scale
 machine learning

Opt-in copyright
Via TOS & legal,
digital scarcity
via blockchain

Conclusion: 
Let’s Revive Ownership on the Internet



Extras



ascribe team
• Bruce – banking, org building
• Greg – copyright / legal
• Masha – art
• Jaz – art
• Trent – large scale ML, btc
• Dimi – large scale ML, btc
• Ryan – large scale ML
• Tim – large scale ML, full stack
• Alberto – full stack
• Rodolphe – distributed protocols
• Andreas – big data, distributed protocols
• Sarah – btc



More info on common crawl
• Common Crawl makes a copy of the Web and gives it away for free with no additional IP restrictions
• Petabytes of data

-raw data 
-plain text 
-meta data

• 1MB cutoff for all pages. So, images are out. But TinEye uses their data for reverse image search.
• Example research : dirt cheap Web scale parallel text from the Common Crawl
• 3G Web pages, Monthly releases
• 220 TB uncompressed, 60 TB compressed. Free to download from AWS. (ie don't download and just use 

AWS)
• They do crawling with nutch. (largest public user). Avoids link farms, spider traps, but is skewed towards 

dot com.
• Files are simply gzipped. Wrappers exist for many languages, including python.
• Derived datasets include : hyperlink graph (at Web data Commons), n gram counts, global vectors for 

word representation.
• One project points to all links, and reports link type (eg if an img link)
• To generate full hyperlink graph would cost about 30 USD on AWS. Using AWS spot instances. Results in 

about 10 GB of data.
• flashgraph
• Python starter kit with mrjob
• They treat possible IP issues as legal gray area. You have data, not content. Did legal studies with uc 

Berkeley. "If common crawl gets sued but sets case law, that's success".
• About 2k USD per crawl. They'v highly optimized to minimize cost. (eg use AWS spot instances)
• Slides: http://slides.com/smerity/experiments-in-web-scale-data#/

http://slides.com/smerity/experiments-in-web-scale-data#/


user uploads 
original work

ascribe verifies 
authenticity 
via ML-based 
prior art 
screening

ascribe 
registers a hash 
of the file on 
the blockchain
& issues crypto 
Certificate of 
Authenticity

marketplace 
places original 
work for sale

buyers of 
digital property 
can verify 
authenticity

owner can 
transfer 
ownership, 
consign, loan, 
and license 
original work

User flow



COPIED 
perfectly

STORED 
for free

SHARED 
with anyone

BUYER 
want authenticity & provenance

MARKET
wants original inventory

CREATOR 
wants compensation & security 

72

Problems of Any Digital Asset
It’s the Physics, Silly!



A PERMANENT, PUBLIC OWNERSHIP REGISTRY

COPIED 
perfectly

STORED 
for free

SHARED 
with anyoneSO

LV
E

D
SO
LV
E

D
SO
LV
E

D

Solution

73



BTC transactions from late 2013
app screenshot



BTC transactions from late 2013
app screenshot



BTC transactions from late 2013
on blockchain



FAQ


