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aboutmodafinil.com via https://commons.wikimedia.org/wiki/File:Brain_01jpg
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We can't future-proof... so let's




Centralized,

Decentra\ized and

Distributed




We need to

what

already exists

*O
*O

* EX|STI

OeNn source
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N standards
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Rusty tools; Biser Todorov via https://commons.wikimedia.org/wiki/File:Rusty_tools.JPG



Distributed version control and git

A system for managing changes to
source data (documents, code, etc)
over time.

Version control systems help you track
who made what change when, and
why. They also allow you to roll back
changes to your data to a previous
state.

https://git-scm.com/



| ocal version control

Local Computer

*Changes are tracked
Checkout Version Database On a |Oca| Compbter

Version 3 OS|mp|e — great ]COF
| working alone

Version 2

| e NOt effective for
Version 1 collaboration

https://git-scm.com/book/en/v2/Getting-Started-About-Version-Control



Centralized version control

Central VCS Server : :
Conputer A *Single server with all

Version Database VerS|Oﬂed ]CI|€S, users
‘check out” files

Version 3

‘ e Allows for
Version 2 .
collaboration

Computer B ‘

Version 1 *Single point of failure

https://git-scm.com/book/en/v2/Getting-Started-About-Version-Control



Distributed version control

Version Database

https://git-scm.com/book/en/v2/Getting-Started-About-Version-Contro

e Full mirroring of
source with each user

 Broadest potential for
collaboration

» Complex merging,
oranching, etc.
DOSssIble




Gt
*Open source

e Distributed model

e Strong User Community, lots
of free documentation

* Widely used and supported
across platforms

THIS1S GIT. IT TRACKS COLLABORATIVE. LORK
ON PROTECTS THROUGH A BEAUTIFUL
DISTRIBUTED GRAPH THEORY TREE MODEL.

{ COOL. HOU DO LE. USE. IT?

NO IDEA. JUST MEMORIZE. THESE. SHELL
COMMANDS AND TYPE THEM TO SYNC UP
IF Yo GET ERRORS, SAVE YOUR LJORK
ELSEWHERE, DELETE THE PROJECT,
AND DOWNLDAD A FRESH COPY.

\
AT

https://xkcd.com/1597/



-* AtoM looks for creator names in the *cregtors* column in the RAD and ISA
- import templates, as well as :term: access point™ names (used as subjects) 1
- the *nomedccessPoints* column during a CSV import of

[ ) +* AtoM looks for creator names in the *eventActors® column in the RAD and
C5V import templat well as :term: access point’ names ( a i
in the *naomedccessPoints#® column dur‘ing a C5V import of
vterm:"archival descriptions <archival description:’.

s5imilarly, any Administrative / blographical history data in an archival
description CSV import (i.e. data contained in the *crestorHistories® CSV

description C5V import (i.e. data contained in the *eventActorHistories* C5V

® | | a S h eS a | | fl |eS | n th e column will be mapped to the "History"™ :term: field™ (ISAAR-CPF 5.2.2)

related :term:” authority record’ ated from the data contained in the

" *cregtors* column of the CSV) C iz presented in AtoM in any related
re pOS |to ry descriptions where the entity is listed as a creator.
Where multiple creator names and histories included in an import,
555 *cregtors* and *creatorHistories® matched 1:1 in the order they
* 5 appear in the C5V, divided I:u pipe & .E. "7 ). For example, if the
® P rOd u Ce S a d |ff Of C h a n g e S 9 *cregtors* column contains ©name l|r1.:rru: 2°7, the *cregtorHistories* should
also include ~“history 1|his 2" to match on import.

If a creator history element is included in a CSV import, but no creator

ssyentdctors* and *eventdctorHistories* elements are matched 1:1 in the

« Commit messages explain who

~.:mp1 g, 1f the *eventActors* column contains ~ name 1|r-:| 2 the
*eyventActorHistories®* should also include "“history 1|history 2°° to match o

d |d W h a-t W h e n a n d W hy import. If there is **no** history for the first actor, you can include

TTNULL™T, and AtoM will ignore the imput - e.g. " “name 1|name 277 should be
matched with ~"NU LL|h1_t|:' " to include only a history for name 2.
Thiz =ame "~ “NULL™ " approach can be used for any matched date values where

® S U p po rtS pa ra | | e | WO rkfl OWS '"E‘ljﬁlllf'll" ﬂct"r e included for import - " eventDates™”,

eventEndDates™ ™ can all include " “NULL™™ if you wish

with a method for resolving -':;i“;;:; T e s
conflicts
https://github.com/artefactual/atom-

docs/commit/6d8fe4ab9803ec3421b04bcabe215e3dbb4a77dc




Git
* Essentially a (NoSQL) database
— a key/value store
» Objects DB and Refs DB
* Libgit2: git implementation in C
* Supports different backends

» Might git provide a model for
auditable, versioned data
management?

Vincent Driessen via http://nvie.com/posts/a-successful-git-branching-model/




Git for Archives?

* Description systems:

» Maintain transparent provenance and manage collaboration
and concurrency — e.g. authority records

» Collaborative preservation environments

» Track transfer/ingest, preservation actions

» Distributed, version-controlled backups

» Reconcile changes via branch management



Peer to Peer computing and BitTorrent

A distributed application
architecture that directly links
users as peers with equal
privileges, instead of relying on
a centralized server for
communication and exchange



Farly mainframe computing

Lawrence Livermore National Laboratory. IBM 704 Mainframe, via
https://en.wikipedia.org/wiki/Mainframe_computer#/media/File:IBM_704_mainframe.gif




he promise of the web

ARPANET LOGICAL MAF, MARCH 1977
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(PLEASE NOTE THAT WHILE THIS MAP SHOWS THE HOST POPULATION OF THE NETWORK ACCORDING TO THE BEST
INFORMATION OBTAINABLE ,NO CLAIM CAN BE MADE FOR ITS ACCURACY )

ARPANET MARCH 1977 via
https://commons.wikimedia.org/wiki/World_Wide_Web#/media/File:Arpanet_logical_map,_march_1977.png




he rise of the cloud
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P2P file sharing

™ Napster v2.0 2 1999 Mapster Inc.
File  Actiohz  Help

= Chat | "4l Library ” 4, Search

Haot List | w Transfer

— Search Fields

Aitist: |r0||ing stones

Saong Title: |brnwn sugar

kax Results: |1 on

Clear Figlds Find It!

—Advanced Fields [OPTIOMAL]

Bitrate muszt be; I

Frequency must be; |

Fing Tirme must be: I

Line Speed must be; I

Filenarne

| Filesize

| Bitratel Freq |Length| L zer | Line Speed | Fing |

® 14P2Z4Aalling Stanes - Brown Sugarnmp?

i |:||||r'|| Stones - Brow 0ar. mp-d
®F oliing Stones\Aaling Stones - Brown Sugar.mp3
® B olling Stones - Brown Sugar.mpd
® [ alling Stones - Brown Sugar.mpd
® downloadsoling_stones-brown_sugar.mp3
® b ysic\Roling_Stones_-_ Brown_Sugar.mpd
® B olling Stones - Brown Sugar.mpd
® 1 apsteriFaling Stones Brawn Sugar.mp?
2 Ruolling StonessAoling Stones - Brown Sugar.mp3
D busichThe Rolling Stones - Brown sugarmp
® rnps\Folling Stones - Brown Sugarmp3
O mp3, laurensFaling Stones - Brown Sugar.mp3
2 MusichRoling Stones - Brown Sugar mp3
® B olling Stones - Brown Sugar.mpd
2 [Ruolling Stones] - Brown sugar.mp3
® biyziciRaling Stones Brown Sugarmp?

Get Selected Song|z)

3,210,668
; 4

; 54
3.715.697
3882224
3.222.344
3.B64.EBE
4,644,633
3.704.832
3.675.856
3676314
3676160
3.664.6ER
3,664,666
3,729,378
3.670.080
3639242
3.676.786

112

44100 irmufbd T
dazor T3 [orGrea..,
0| T3 [or Grea...

ajbennet Unknowr
weetzy Unknown
willwia,.. T3 [orGrea...
batzqirl Unknowr
yakkos 4
nolan... Unknown
charles... BEK, Modem
bringter BEK Modem
murrayd. .. 4
arella BEK. Modem
PaulaJoe  BEK Modem
CORIM... D50
vegeta .. BBK Modem
dprl 327 Unknown

Add Selected Uszer ta Hot List

Online [weszama]: Sharing 11 Songs.

|Eurrent|_l,l 230,829 zongz (332 gigabytes] available in 1,824 libraries.

http://www.nextinpact.com/dossier/hadopi-nicolas-sarkozy-sacd-snep/1.htm

http://popjoust.com/jousts/400




BitTorrent Protocol

* A communications protocol for peer-to-peer file sharing
« Works with any kind/size of files

* Increases speed with increases in users — each user
pecomes a potential download source

 Uses cryptographic hashing to segment files into pieces,
so different pieces can be downloaded from different
users and veritied against the torrent tracker



BitTorrent Protocol

BitTorrent client torrent file

-




BitTorrent Protocol ¢ @

e lorrent users who share content .
are called peers

* A group of peers is called a swarm

e Users who download without also am
sharing are called ® ®

e Farly BT implementations used a
centralized tracker to discover and ®
connect peers, before they could @ :
start sharing directly '




BitTorrent Protocol @ @ o
® ®

Distributed Hash Table. A decentralized
lookup system (similar to a hash table)

with key/value pairs. @

e Pairs are stored in the DHT P | content |

« Any peer can look up the value associated with . .
2 key

* Responsibility for maintaining the mapping .
from keys to values is algorithmically distributed

among the nodes to minimize disruption when
nodes appear/depart/fail




BitTorrent Protocol e

e Central trackers and DHT

can pe used together with
other methods to increase
efficiency

*Other features (e.q.
encryption) can be added
on top




Archival uses for BitTorrent?

Archive Torrents [ snare

% Favorite

Search for items with torrents:
| Find Torrents |

MORE

© About = Collection %@ Forum

% SORTBY VIEWS - TITLE - DATE ARCHIVED - CREATOR = 15,745,671 resuurs
M

B collections 198,557
texts 9,213,012
B audio 2,879,503

B =

Web Crawls Internet Archive Audio Archive Moving Image eBooks and = movies 1,262,181
Web Crawls Archive Texts [ images 1,007,699
web 749 660
4,595 114 B 2914697 ¥ concerts 163,720
ITEMS 764 920 ITEMS 0,986,505
ITEMS E ITEMS & data 157,406

1 software 113,057

@ education 853

Jua.LIonIq/s|ie1ep/Bio aAIyaIe//:sdny




Archival uses for BitTorrent?

Canadian Libraries [ share

[] Y Favorite
|__| Internet Archive Canada

Welcome to the Canadian Libraries page. The Toronto scanning centre was established in 2004 on the campus of the University
of Toronto. From it's humble beginnings, Internet Archive Canada has worked with well over 50 institutions, in providing their

MCRE

® About = Collection

ik

¥ SORTEY VIEWS - TITLE * DATE PUBLISHED - CREATOR n= 526,488 === N

e B collections 218

u [}lli]l\';t ‘:’E’ UNIVERSITY OF te)(ts 526112?

LU imbwera arad e

UNIVERSITY OF

(! images 72
University of University of University of University of University of = movies 71
Toronto - Alberta Libraries Ottawa Alberta Libraries Toronto -
Robarts Library - The CIHM Gerstein TOPIC 47

Monograph Science
Collection Information
Centre

Newspapers 15,420
British Columbia 15,393
McGill University Library
Digitized Title 13,710
R Universities and colleges
B 9,642

McGill University 9,482
Students 9,040

KA~ 1 lvives e ity g

87,640

E 210 595 ITEMS

UNIVERSITY OF

ojuouioy/s|iejep/Bio-aAlyole//isdyy



Archival uses for P2P and data?

Media Technical Support How to Join Contact Us

LOCKSS = About LOCKSS = How LOCKSS Works

22016

HOW LOCKSS works Over 1000 long tail

publishers preserved on
LOCKSS networks

In 2004 The LOCKSS technology won the Computer Science Research Award from the
Association of Computing Machinery. In 2014, the Council Of Research Libraries (CRL)
audited the CLOCKSS archive against the TRAC criteria and awarded it their first ever
perfect score in the Technologies, Technical Infrastructure, Security category for its use of
the LOCKSS technology. This page explains in more detail what sets the LOCKSS

software apart, and how preservation works in LOCKSS networks. Private LOCKSS
Networks. Communities of
all sizes are using Private
m Steps To Preservation LOCKSS Metwaorks to
preserve their own cultural
heritage materials. Join
= Open Source one, or build your own!

= Sustainable Format Migration
m |ndustry Standards

Steps To Preservation

A publisher gives permission for the LOCKSS system to preserve authorized content by
putting online a LOCKSS permission statement and a LOCKSS manifest. A library uses
the LOCKSS software to turn a mid-range PC, or the hardware equivalent, into a digital
preservation appliance called a LOCKSS Box.

Preservation requires three actions: a publisher to give permission for the target content to

https://www.Iockss.org/about/how-lt-works/ be preserved; for a library to bring online a LOCKSS box that has authorized access to the



Archival uses for P2P and data?

‘ d at Blog Team Docs 3 View on GitHub

Share and sync data instantly.

Datis an open source, decentralized data tool for distributing
datasets small and large.

Install now

You will need node.js to install the dat command-line tool.

npm install -g dat

Distributed Sync Intelligent Storage Use it anywhere

b

>
o

N

Inspired by the best parts of Git and Dat deduplicates data between versions, There’s a desktop application, a
BitTorrent, Dat shares versioned data reducing bandwidth costs and improving command-line tool, and a Python client

http'//dat_data'com/ through a decentralized network. speed. library.



Archival uses for P2P and data?

README.md

dat jawn: 'Git for Tabular Data’

NPM

Jawn is a node js module that allows distributed version control of Tabular Data. It's connected to the dat project. It allows you
to import tabular data (rows and columns like CSV or TSV) and track how those data change over time. Do you have
non-tabular data? read this: What about Non Tabular Data?

The key features for jawn are to:

= manage and track change history in tabular data
» create historical checkpoints with metadata (e.g., message, timestamp, author)

Jawn relies on hypercore to handle the core functions around creating merkle chains, which allows us to

« supply access points to data across the network with a peer-to-peer model
= sync incrementally between machines

This is where jawn connects with the current work of the dat team, who created hypercore and are using it to do the same
things with directories of files. For more background info, read our Technical Background and Reference Code Bases wiki
page.

Project Team

jawn is maintained by a Code for Philly project that aims to be a model for mentorship and collaborative learning. For full
information about the project go to the jawn project page

We welcome contributions from anyone.

https://github.com/CfABrigadePhiladelphia/jawn



Archival uses for P2

P ar

d data’

a networking and data exchange

protocol

» Exchanging authority records between repositories

» Updating portal sites
» Offering content to the public

Sharing supporting technology images

» Operating systems, codecs, tools

» LOCKSS-style approach to preservation and real-time access despite
service interruptions at any one point — distributed copies



Linking Open Data cloud diagram 2014, by Max ) Y ()

Schmachtenberg, Christian Bizer, Anja Jentzsch and Richard

Cyganiak. http://lod-cloud.net/ .m
3

Croms-Domain
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The WWW

http://my-website.example.com

MY WEBSITE




The WWW

http://my-website.example.com

MY WEBSITE

http://another.example.ca
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The WWW

http://my-website.example.com

MY WEBSITE

http://another.example.c

http://another.example.ca

\ SOME OTHER SITE

o — 7
.

e

= _

https://www.youtube.com/watch?v=cf7le6PMZJk
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* From the World Wide Web to the Giant
Global Graph

http://linkeddata.org/



Linked data

4 Principles:

« Use URIs to name (identity) things.

« Use HTTP URIs so that these things can be
looked up (interpreted, "dereferenced").

 Provide useful information about what a
name identifies when it's looked up, using
open standards such as RDF, SPARCL, etc.

* Refer to other things using their HTTP URI- &
based names when publishing data on the
Wicle}

Tim Berners-Lee. John S. and James L. Knight Foundation via
https://commons.wikimedia.org/wiki/File:Tim_Berners-Lee-Knight-crop.jpg



RDF A standard model for data
interchange on the web

Predicate

* Makes statements about resources as expressions
» Uses subject — predicate — object structure to form



RDF

iIs a

Bob
A standard model
for data interchange
on the web
Bob knows
* Uses URIs to express each
element of the triple
e (Can be serialized into Bob EANGECES GO The Mona

many different formats Lisa




https://www.w3.0rg/TR/2014/NOTE-rdf11-primer-20140225/ Leonardo Da Vinci

Al ice http:/fdbpedia.org/resource)’

http://example.org/alicefime Lecnardao_da_Minci

dcterms:title

S » “Mona Lisa”

The Mona Lisa

hittpzfwwnw wikidata.orgfentity/O1 2418

&

L
Fos

g"‘

{*

La Joconde a Washington

http://data.europeana.eu'tem/D3802/243FA
Person "1990-07-04" " xsd:date 8618938F4117025F17ABB813C5F0AA4DE1D

foaf:Person




Linked open data

Make your stuff available on the Web
(Whatever format) under an open license 5 -star dep Qyme ali

Make it available as structured data (e.g., Scheme ]CO r OpeP
Excel instead of image scan of a table)
data

Make it available in a non-proprietary
open format (e.g., CSV instead of Excel)

Use URIs to denote things, so that people
can point at your stuff

Link your data to other data to provide
context :



Linked open data and archives

Lots of discussion, many existing usetul ontologies, and
some implementation in larger portal sites. Few
institutional implementers out there.

« FEuropeana Data Model (EU), Archives Hub (UK)
 LoC, W3C, Getty, SKOS, VIAF, GeoNames, etc.
 PREMIS = creating an OWL ontology

« PRONOM ontology? Work on hold

« |CA EGAD developing an entity relationship model that can be
expressed semantically?




| inked open data and arc

4 jff R
N B
% N/
.
HOME MEWS DATA TOOLS PUBLICATIOMNS & PRESENTATIONS WORK IN PROGRESS ABOUT COMTACT US
Revealing the Relationships of the Jazz Community 000

Linked Jazz is a research project investigating the application of Linked Open Data technologies
to digital cultural heritage materials. Our goals are:

* To uncover meaningful connections between documents and data related to the personal

and professional lives of jazz artists, and
* To develop broadly applicable tools and methods for working with Linked Open Data.

Read more » LINKED JAZZ
API

®
o
https://linkedjazz.org/ "



Linked open data and archives

LINKED JAZZ . ‘ & Load Transcript LINKED JAZZ . TICETES] High (1,319) Medium (2,498) Low (1,725) Many (1,256) None (1,089) | Verified (13) Deleted(1) | @ Search

& Names = Partials 9 Others  I= Meta-Structure  F Rules (41) Martin "Chink" Abraham 1886 - 1981 " E l[o ﬁ [m Pepper Adams
-y o= i . ’ AF EWl Park Frederick "Pepper’ Adams Il (October 8, 1930 —

- :
S, R : — kP el s
6D 5erry Goodman <>0 9 in1930. The Les Hite group was chosen to black up [SESPASREESHS on his GEESEEENBto: and the recording o Nathan Abshire 1913-1081 THIE V@ Y e, it ot o e, B

on eighteen albums spanning 28 years, and participated

ﬂsuudyme <>00 rith The BennySERRYIGS ) £rof) (i £l 0 G (i (A, VA iy £ G 5 Buddy Ace 1936 - 1994 7 E{;’Qlﬁ ' Bt B

ﬁo"'e’“a"’*"‘w“‘“ {>00 in §aw £6EKEiEy by Wenk Bews on October 18, 1903 Pepper Adams 19301986 ) JE 17 @ h
i = I S
Qouunlsas\e $>00 [QIMR: My name is Monk Rowe and we ars filming today for the Hamilten Collags Jazz Azchive, and it is a Nat Adderley 1931 - 2000 E VI 0 l{_’) mpt"_ua_lctlqm,eJthu:ltm,mgmv
» AF

® lspecial day for us tecday because we have with us cne of the giants of jazz, master of the vibraphcne and altlabel | Adams, Park, 1930-1986

Dewey Redman ( ) 6 Q beums . Mr. [ — B . .. B T - preflabel | Adams, Pepper, 1930-1986
L3 drums, Mr. Licnel Hampton. Thank you so much for joining us. F \ VI
Joe Albany 1924 -1988 Euoﬁ

Dexter Gord| P
o er Gordon €200 [A]LH: Thank you, Monk. A Al 1912 - 2003 T E “{I[‘o lf)

Dinah Washington
@ ngb < ) 6 Q [QIMR: It is an extreme pleasure tec have you here. And I'd like te start cut and ask you about this, one of 7 VI

) cur more recent recording e s here. This is a great effort here and I think the title, "For the Love of g E 0 li’)
P ouke Elingion <>00 [ : . AF

usic" really sums up perhaps what a lot of your life has been like, and it must have been interesting to R ;
st : 17 CeTs ity o ‘ 2 Roland Alexand 1935 - 2006 V1
record with fellows like Stevie Wonder. And I think that they were probably really happy tc make a record with olan exanaer = " \F

Alger Texas Alexander 1900 - 1954

@Eaﬂ Hines {200 o
® o Royal <>0 0 Rashied Al 1933 -2009 7 E:JIO )

- [AJLH: Yes. I'll tell you, it was quite an ordeal having these great stars to work with me. Well that's what

~ Based on this text, how

Gene Ammons would you describe this
' About what age were you, can you recall, when you decided that °| think music is what | relationship? @ . °
e .
vusatLatoat

want to do for a living. *

Knows Mary Lou Willlams . d @
T Chico Hamiton o, = © Dave Butiock
. Interviewer

= Danny Barker o
Ron Carter Wall | don't know what age that was but music has always been a part of my life as a kid i B Acquaintance of 2 Burgy DsRranco
growing up, you know listening to records, Duke Ellington, Count Basle, Loule Jordan, all the : i g 1

big bands during the time. Close Firend of

m Nat King Cole Collaborated with

Jazz and big bands, would you say that that was the popular music of the day when you Influenced by

were a kid?
John Coltrane i

Interviewar Skip Benny Golson

g ! Miles Davis Well, let me think, yeah. Well mostly it was Swing during that time. Yeah, Jazz, Swing, 1 -
whatever. It was hard to define when the main categories changed. You know, Jazz, Bebop, k 4% Complete!

Swing, Avant Garde and whatever. Now we have Hip Hop and whatever, but the names
Kenny Dorham

Lerald Wig

Frank Foster

change. o Roy Haynes
L]

Combining linked open data, machine learning, and 2 s @ @ , W e oten
crowdsourcing into a suite of user friendly tools

Mk Later

® Artle Shaw

L] g uiney Jones .

https://linkedjazz.o




Linked open data and archives

» Description and Access

« Our systems should connect users to other related information —
inked data is the way

« Relationship visualizations, queries across institutions, domains

e Crowd-sourced description and reconciling from communities of
Interest

e Preservation

« PREMIS ontology + PRONOM ontology + W3C PROV= building
blocks for a community (FPR)

« Ability to generate community-wide preservation stats



Blockchain technology

A distributed ledger that uses
cryptographic hashing to maintain a
continuously growing record of
transactions, divided into linked,
time-stamped blocks.

a 5 B

FT R e T
Jorge Gonzalez, “Chains reloaded.”July 29, 2011.
https://www.flickr.com/photos/aloriel/6292261464







@Bitcoin

User installs a deof2c7id25e Mo3afad3e88a0bd17d9b100dbab3

Bitcoin client (a

wallet), and uses .
It to create 3
bitcoin address 7S
for a transaction

cf23df2207d99a3afad3e85a0bd 4fbel169e3eba035e633b6854|hd002n65d

« A wallet can have as many BTC addresses as desired
« An address is created via public/private key cryptography



®Bitcoin

dedf2c7fd25e Myp3afad3e88a0bd17d9b100db4b3
ardo
:
)
Transaction: 402873h49898dh377f30kt 2016-06-03 09:41:00:302 UTC !
INPUT: money being spent cf23dfz 207d99a3afad3e85a0bd

4fbel69e3ebal35e633b6854jhd002n65d!

OUTPUT: new BTC owners

m'—> +0.5 BTC

t
|
|
|
|
=

- - - -

3j448302klI2002m...

previous output + signature +




---->

PBitcoin @ L.

Transaction: 402873h49898dh377f30kt  2016-06-03 09:41:00:302 UTC

INPUT: money being spent

|:| -0.5 BTC

OUTPUT: new BTC owners

| e [——————— 40.5 BTC 00002393k2421284q34qrsw 2016-06-03 09:55:01:003 UTC

Previous block’s Timestam
Transaction: 402873h49898dh377f30kt 2016-06-03 09:41:00:302 UTC h a S h p

INPUT: money being spent

adf73892h203742... | 3ja48302Kiz002m... l:l -0.5 BTC

OUTPUT: new BTC owners 55k4903rgw4004j48f212024j5

_____________ Transactions

Transaction: 402873h49898dh377f30kt  2016-06-03 09:41:00:302 UTC ro Ot h a S h

INPUT: money being spent

OUTPUT: new BTC owners .
B Block (candidate)

Transaction: 402873h49898dh377f30kt  2016-06-03 09:41:00:302 UTC

INPUT: money being spent

OUTPUT: new BTC owners

Previous hash + transaction hash + nonce = new block hash (0000000...)



5

ockchain

Miners (peers) try to solve the
cryptographic puzzle of the
nonce

First to solve is rewarded with
Bitcoin

Other miners verity the solution

When there is consensus, the
plock is added to the blockchain

New blocks are created every 10
minutes

K4903rgw4004j487212024j5

b5l
Transactions’
root hash

5kA903rgw4004j481212024j5

bt
Transactions’
root hash

bt
Transactions’
root hash

5!
Transactions’
root hash




Blockchain

« An immutable, distributed, public ledger

« No single point of failure
e Removes central mediators in transactions

e Errors and fakes are resolved via consensus o —

Transactions’

against all versions ro0t hash nonce
* Entire history of transactions available to all @

e S

Previous block’s Timestamp

Tran o) o
nonce

2016.06.03 09:66:01:003 UTC. 20160603 09:56:01:003 UTC. 20160603 09:56:01:003 UTC.

Timestamp

Timestamp Timestamp

SO0 G20245 45
Transactions’ Transactions’

N(X)
root hash nonce root hash nonce

NG ] mwmﬂwm‘;
Transactions

nonce root hash

N(x)

pr——— | p— . 45
y Transactions' ) Transactions’ Transactions’
016080 09550100 root hash root hash root hash
Tlmestamp

N(x)

HRAD “ Nix) |
Transactions' 0
root hash (erel=

Transact|ons
root hash nonce ‘ [
block's mestamp
T S i T d J| 1.
a

Graph - by Rocchini - Own work, CC BY 3.0,
https://commons.wikimedia.org/w/index.php?curid=19859789



Blockchain

ubims.com

trustatom.com Y onename.com

.. : ; coins-e.com
lazooz.org uniquid.co bitproof.io

logistics and supply ;N transportation ‘ ' MIITor.co
notarisation o
e proof of proof of identity | of documents symbiont.io
ascribe.io gy _ 41 e
trading & bitshares.org
financial
Sosrecen e bIOCRChain platforms dxmarkets.com

privacy )
crowd augur.net

anti-counterfeit predictions

solutions -
internet content storj.io blockparti.io

of things }| storage and

blockverify.io sharing blocktech.com

filament.com

chimera-inc.io

Oleh Zaiats. “Blockhain mind map.” FinTech, Jan 12, 2016.
http://fintechinfo.com/blockchain-mind-map/



Blockchain

ethereum

HOMESTEAD RELEASE

Build unstoppable
applications

https://www.ethereum.org/ - . R R m



*** An Ethereum smart contract to sell a website for "5000 by March®

B ‘ O C kC h a ‘ n " First, store buyer's ethereum address:

U save + EUICBUYER | 0x6af2673909ffef8aa2985252¢5357ide

Then, store seller's ethereum address:

Contracts are essentially Ysave + NN SELLER NS00 OxieabB02c014588108blee2 41086c375
agreements — much like ' April 1, 2014 is 1396310400 in "computer time"

traditional law — often with ' in EXD st & DEADLINE JT

economic impacts ‘
If the agreed amount 1s receved on time...

G-
Y tmestamp -+ J(< * B data at €SB slot M] ‘ |
| |

Terms and conditions, time
frames and consequences, all
lend themselves well to code

Ethereum provides digital
currency and a programming
language to create
distributed, enforceable
agreements

Wiz wd balance * to |
| (EEE ] save * B SELLER

hitp-/fetherscripter. com/what is_ethereum.html




Blockchain

SIAITE OF THE DAPPS

Trustery EtherDesign Zonafide KPCS Ethereum ETH Digger Proof of Phone
Mustafa Al-Bassam Ed Paul Worrall Eric Schulte ETH Digger Igor Barinov
Public Key Infrastructure and identity A.l. Design Dapp Trusted Zones: stopping loss due to The Kimberley Process certificate issuing Investment = SHhernsmn cled i e it R /o 0] o
management system identity theft process us Status Color Key dress
O o The background of each Dapp shows a particular color
Working Prototype 2016-05-19 Live 2015-05-18 Warking Prototype 2016-05-17 Working Prototype 2016-05-17 Live depending on it's state: 16-05-16
Live
Crypted RPS elcoin CO-AKT Decibel.LIVE - . 1es
. . . . Working Prototype
WhySoS3rious Pavel Usenkov & Sergey Nick Barba , Kevin Kriss Shane Loomb & typ ;
Uncheatable RPS Duels with encrypted Primachik The Future of Crowdsourcing: Rapid Real time MNoise Monitoring Anonymol Demo | games
hands Multifunctional platform based on elCoin Business and Group Formation crypt
- ethereum token I
Work In Progress
Live 2016-05-14 Live 2018-05-14 Wark in Progress 201&-05-12 Waork in Progress 2016-05-11 Waork in Prc Concept 16-05-09
: Stealth Mode
FarmShare Matching Ethers Etheroll Eaterra
William E Bodell 111 WhySoS3rious James Britt Elliot Yeo ] |
Distributed community-supported Strategy and luck game. Round of 2 Ether dice game casino / gamble ether Planetary Food Sowvereignty A bridge bet tery
agriculture (CSA) platform teams, Bet upside or flipped & Ethe Abandoned
O proprietary 0 @ Unknown

Werk in Progress 2016-05-08 Live 201&-05-07 Stealth Mode 2016-05-05 Stealth Mode 2016-05-05 Live 16-0=

http://dapps.ethercasts.com/

$




Archival Blockchain uses?

« An archival blockchain could support the maintenance provenance and authenticity
* Register acquisitions, donor agreements, transfers, preservation actions

o LOCKSS-style P2P backups — use ledger + smart contracts to track who is preserving
what where, under what terms — no need for centralized coordination

e Institutions donate storage space, compute power, or services
e Are rewarded with “ArchnCoin” for use on the network
* These are used to cover network costs, use of other services

« DAOs and smart contracts allow automation of decentralized preservation services






P Watch Demo

& Install IPFS

https://ipfs.io/



Bringing it all together

Brewster Kahle's Blog

e

, i ed States

«— How about 3 billion people, all living the good life? Divertissement for Warming Orchestra #D4 —

Locking the Web Open: A Call for a Distributed Web

Posted on August 11, 2015 by jeff kaplan

(Short form article, Short lecture, Long lecture, demo of a fraction of the idea of a
distributed website (or paste this link in maelstrom))

Over the last 25 yvears, millions of people have poured creativity and knowledge into the
World Wide Web. New features have been added and dramatic flaws have emerged based
on the original simple design. I would like to suggest we could now build a new Web on
top of the existing Web that secures what we want most out of an expressive
communication tool without giving up its inclusiveness. I believe we can do something
quite counter-intuitive: We can lock the Web open.

One of my heroes, Larry Lessig, famously said “Code is Law.” The way we code the web
will determine the way we live online. So we need to bake our values into our code.
Freedom of expression needs to be baked into our code. Privacy should be baked into our
code. Universal access to all knowledge. But right now, those values are not embedded in

Search

Recent Posts

m Successful German Model for Per-
manently Tenant-Friendly Hous-
ing

Custom School Short Video De-
scription and Short Video by Eid
having done it

Paper on systems like Foundation
Housing

Divertissement for Warming Or-
chestra #Dyg

Locking the Web Open: A Call for
a Distributed Web

Recent Comments

m brewster on Successful German
Model for Permanently Tenant-
Friendly Housing

m Federico on Successful German
Model for Permanently Tenant-

gam-ay)-Buiyooy/| 1./80/S | 0g/610 a|yey Je)smaiq//-dny

/Z-g9M-paInqu)sip-e-1oj-||ea-e-uado



Bringing it all together
v 4

People Attend Schedule Logistics Learn More

Decentralized Web Summit

June 8-9, 2016 | Internet Archive | San Francisco, CA

We invite you to join us at the first Decentralized Web Summit!

< @

New Connections Call to action Sharing vision & Tech know-how

http://www.decentralizedweb.net/



Decentralized Autonomous Collection

Bringing it all together & b

curate content,
metadata, & tools

A IS a set
of digital information objects stored for ongoing
re-use with the means and incentives for
iIndependent parties to participate in the s
contribution, presentation, and curation of the
information objects outside the control of an

exclusive custodian’

"I believe that the emergence of blockchain technology and the
concept of Decentralized Autonomous Organizations, alongside the
maturation of peer-to-peer networks, open library technology
architectures, and open-source software practices offers a new approach
to the issues of control, privilege, and sustainability that are inherent to
many centralized information collections'

provide crowdfunding collateral
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-- Peter Van Garderen, Decentralized Autonomous Collections i



Will we be [
apartof
this future? ¢
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(Grou

D questions

e What is t

ne most interesting part of this technology in terms of archives?

What potential do you see?

« Where do you think these ideas fall short? What might be some of the
challenges?

» How might the ideas shared around this technology impact your institution it

it existed

now? How might it change the way you carry out these

workflows/activities?

e If it doesn’t seem like it would solve a challenge you face, why not? What
commonalities can you find in terms of challenges with others in your group?

http://bit.ly/tech-Proche
#techProche




Thanks!

d

Dan Gillean — Artefactual Systems
ACA Conference 2016 — Montreal, QC



