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Total Digital Items

200,000 Software Titles
3,000,000 Moving Images
3,500,000 Books
4,500,000 Audio Recordings

20,000,000 Tlexts”
1,000,000 Users/day
800+ Institutional Partners
800,000,000,000+ URLs

|=| A 50 PB (unique)
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Collection / Preservation Stats

Total Archiving
“8PB Total collected/year
730TB Total collected/day

“B50% Web data
Web & Data Services

v2.x+PB Per year via paid services
600 & $6M Orgs & Rev
“3.xXTB Per year per org average
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Perpetual Access Archiving Challenges

Print >>> Digital = custodial challenges
Traditional curation doesn’t:scale
Traditional deposit/services obsolete

First-world preservation non-problems
Long Tail: not English, STEM, or US/EU
94 problems....for web/born-digital OA
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Perpetual Access Access Challenges

Wayback Machine = known URLs

o But has “600M PDFs (5% scholarly)
Web archives not (yet) in most search
Scholarly outputs all over the dang web

No QA/QC mechanisms or edit tools

(Prior) no targeted, integrated harvesting
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e |A open infrastructure forpublic good/access
e /Instead of specialized archiving services...
o - Add “open scholarship” automation to the
existing automation/scale of web harvesting
e |nstead of specialized curation-and ingest...
o Develop tools to identify scholarly objects in
existing harvests/archives, ID/correct
A incompleteness,. augment with metadata

ARCHIVE-IT
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Methods / Approaches

Top-Down Approach
Harvest/archive PIDs, registries,
metadata, manifests, etc to find
web-published scholarly outputs

4 to archive, extract/augment with :
’ metadata, etc

-
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Methods / Approaches

Bottom-Up Approach
Use machine learning tools to
identify scholarly objects in TB/PB
scale web archives, assess
completeness, and match with
versions, metadata, etc
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Methods / Approaches

Forever Approach
Partnerships, services
Open APls, code, infrastructure @ j‘
Add to discovery services % @
Addto data services
Re-distribution & bulk access
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Tech Constraints

e Bots and humans working together
o “Augmentation
e Open to public contributions
o don’t be a bottleneck
e Build little new.lA infrastructure
o efficient, risk reduction, perpetual-ish
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https://web.archive.org/2019010203/http://journals.plos.org/%E2%80%A6

INTERNET

Ingest: Crawl Existing Indices

[N~ :
Crosare .M mﬂm arXiv.org CORE %J&
éﬁ, /22

Usual suspect (registrars, indices) STOR
Transform metadata into CSL-like schema, import

Bulk URL seedlist crawling, import “hits”
Work with peer aggregators hosting fulltext
o  OAI-PMH / IRs

-
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® Metadata

Text contents

PART OF

The Internet Archive

Media Type
data

texts

Year
2019
2018
2017
2016
2015
2014

More P

Topics & Subjects

ARCHIVE
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Bulk Bibliographic Metadata

Internet Archive Web Group

This collection contains both external ("upstream™) metadata dumps and Internet Archive generated databases and reports on

our holdings of papers, books, and other documents.
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Ingest: Index Web Archives

1. Petabytes of unsorted web resources
o HTML, PDF, Datasets, everything
. Filter down to likely research'pubs

N

3. Try matching against existing catalog
4. Else, createinew catalog records
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PDF Tooling

— |
ol [ Al vl il
il il ol sl |
il vl vl |l
YN[ ]F ||
ol [ el %

<?xml version="1.0"7>
<quiz>
<ganda seq="1">
<question>
Who was the forty-second
president of the U.S.A.?
</question>

RS
e

o<k

<answer>
William Jefferson Clinton
</answer>

</qanda>

pdf classify

Grisham, Joim

</quiz>

grobid

ARCHIVE biblio—glutton
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Fatcat/Sandcrawler System Components

Registrars
Aggregators
APls

A
\
/'QQO Kafka

Extracted Full
Text
and Metadata

Crawlers

GROBID

Biblio-Glutton

IA Repos
&
Wayback
Machine

"~
|

Code Repos
Purple: fatcat
Gold: sandcrawler
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fatcat! About Guide Changelog

Login/Signup

https://fatcat.wiki/

Perpetual Access to Millions of Open Research
Publications From Around The World

96,947,165 18,117,429

140,085
Papers Fulltext

Journals

Fatcat is a versioned, user-editable catalog of research publications including
journal articles, conference proceedings, and datasets

Features include archival file-level metadata (verified digests and long-term
copies), an open, documented API, and work/release indexing (eg, distinguishing

between and linking pre-prints, manuscripts, and version-of-record). Read
more...

This service is hosted at The Internet Archive, a US non-profit dedicated to g ARCHIVE
providing Universal Access to All Knowledge. Donations welcome!

Development funding comes from The Andrew Mellon Foundation to improve

preservation and access to "long-tail" open access works on the public web which
might otherwise be lost.
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INTERNET

Basic Reader Access

fatcat!  About  Guide  Changelog Login/Signup

' [http:/ipeople
USUBACHMLINE 20 copuces
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Search all Releases

ellen spertus m

Canalsolookup by identifier or search for c (eg.journals). Eiltethualisble Only

top 230ut of 23 resultsfor:ellen spertus

ParaSite: mining structural information on the Web
Ellen Spertus

1997 [ articejournal | Computer networks and ISDN systems
d0i:10.1016/50169-7552(97)00033-0

Appearing in The Sixth International World Wide Web Conference, April 1997.

ParaSite: Mining Structural Information on the
Web

Ellen Spertus
MIT Artificial Intelligence Lab and University of Washington Dept. of CSE
University of Washington
Box 352350
Seattle, WA 98195-2350
ellens@ai.mit.edu

Dataflow Computation for the J-Machine
Ellen Spertus
1990 [ unknown |

doi:10.21236/ada2286

Gender benders

Ellen Spertus

2002 (_articiejournsi | ACM SIGCSE Bulletin
doi:10.1145/543812.543848

Leveraging an alternative source of computer scientists Abstract
SheilaHumphreys, Ellen Spertus
2002 [ articejournal | ACM SIGCSE Bulletin

doi:10.1145/543812.543830

Web information retrieval tools typically make use of only the text on pages, ignoring valuable
information implicitly contained in links. At the other extreme, viewing the Web as a traditional
hypertext system would also be mistake, because heterogeneity, cross-domain links, and the
dynamic nature of the Web mean that many assumptions of typical hyperte. tems do not
apply. The novelty of the Web leads to new problems in information access, and it is necess
make use of the new kinds of information available, such as multiple independent categorization,
naming, and indexing of pages. This paper discusses the varieties of link information (not just
hyperlinks) on the Web, how the Web differs from conventional hypertext, and how the links can
be exploited to build useful applications. Specific applications presented as part of the ParaSite
system find individuals' homepages, new locations of moved pages, and unindexed information.

Squeal: a structured query language for the Web
Ellen Spertus, Lynn Andrea Stein
mal ] Computer Networks
1286(00)00074-8

Evaluating the locality benefits of active messages
Ellen Spertus, William J. Dally
9! conferen

i

Introduction
The World-Wide Web contains millions of pages of data. Practical access to this information requires
applying and expanding hypertext research to build powerful search tools. Most Web search tools only make
use of the text on a page, ignoring another rich source of information, the links among pages. Much human
thought has gone into creating each hyperlink and labeling it with anchor text. Other valuable relational
information can be gleaned from the structure, hierarchy, and similarity of pieces of text. This information is

already used by individuals when they browse the Web. It should be harnessed to build powerful automatic
search tools.

Hypertext research has primarily focused on a single document or set of related documents converted to

Wayback Replay
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fatcat! About Guide Changelog bnewbold-archive ~

The state of OA: a large-scale analysis of the prevalence and impact of Open Access
articles

release hsmo6bpd4smrganpb3fndaj2lond

by Heather Piwowar, Jason Priem, Vincent Lariviére, Juan Pablo Alperin, Lisa Matthias, Bree Norlander, Ashley Farley, Jevin West, Stefanie
Haustein

Overview Authors ( References (52) Metadata Edit History

Abstract
B Read Full Text
<jats:p>Despite growing interest in Open Access (OA) to scholarly literature, there is an unmet need for

large-scale, up-to-date, and reproducible studies assessing the prevalence and characteristics of OA. Type article-journal

We address this need using 0aDOI, an open online service that determines OA status for 67 million Stage published Pu bI ication Status
articles. We use three samples, each of 100,000 articles, to investigate OA in three populations: (1) all Date 2018-02-13

journal articles assigned a Crossref DOI, (2) recent journal articles indexed in Web of Science, and (3)

articles viewed by users of Unpaywall, an open-source browser extension that lets users find OA DOl 18.7717/peerj . 4375

articles using 0aDOI. We estimate that at least 28% of the scholarly literature is OA (19M in total) and PubMed 2945

that this proportion is growing, driven particularly by growth in Gold and Hybrid. The most recent year PMC PMC581 P I D S G a I o re

analyzed (2015) also has the highest percentage of OA (45%). Because of this growth, and the fact that Wikidata Q :

readers disproportionately access newer articles, we find that Unpaywall users encounter OA quite

frequently: 47% of articles they view are OA. Notably, the most common mechanism for OA is not Gold, C_Oﬂlainef Metadata

Green, or Hybrid OA, but rather an under-discussed category we dub Bronze: articles made free-to- = ODC‘"'?“’“” Publication

read on the publisher website, without an explicit Open license. We also examine the citation impact of e I'A' P e J o u rn a I M etad ata
OA articles, corroborating the so-called open-access citation advantage: accounting for age and X

discipline, OA articles receive 18% more citations than average, an effect driven primarily by Green and

Hybrid OA. We encourage further research using the free 0aDOI service, as a way to inform OA policy

and practice.</jats:p>

i - °
Inapplication/xml+jats format 2r versions (eg, pre-print) and Alt Ve rs I o ns
[ ]

» Published in Peer) by Peer)
F I It t » Lookup Links
u ex Known Files and URLs AP I H I
° Fatcat Bits
M Irror application/pdf 2.4 MB ve.org (webarchive) A lstactie o) € pers

531b0562

m (web)

Locations Wiki Sauce
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Editing Metadata

Recent Changes
gelog

Edit Container Entity

\ wide for schema notes, and!

Editgroup Metadata
Selectaninprog
What is an editgroup? An editgroup is a set of entity edits, bundied
together into a coherent, reviewable bundle.

editgroup yfd2ydurSfbnvitabgt23bSorn 2019-10-100904:1136: Limited to the most recent entries.
Small randorn edits

‘oup. you can add adescription fo the whole group:

Changelog

Status: Not Submitted
Index

Editor: wholc niv
Description: small random edits

Editgroup Description
edigron

Descrition
The Basics Automated import of Crossref DOI

2019-10-11
metadata, harvested from REST API

01:31:57

Contsiner Type

Automated import of Crossref DOI

20
20150001 metadata, harvested from REST API

01:31:56

Automated import of Crossref DOI
metadata, harvested from REST API

Publsher ublications

edit] [delete-edit]

Countryot
Publication (150
code)

utomated import of Crossref DOI
adata, harvested from REST API

1SSN-L (linking)

ISSN(clectroni) | 1998-3905 "
Automated import of Cross o]}

metadata, harvested from REST API
155N (pring)

Wikidata QID Automated import of Crossref DOI

2019-10-11
metadata, ha ed from REST API

01:31:51
Homepage URLs

Automated import of Crossref DOI

2 0
oinin metadata, harvested from REST API

01:31:50

Submit N
19-10-11

Automated import of Crossref DOI
metadata, harvested from REST API

Descripton of Changes

Add Comment Automated import of Crossref DOI

2019-10-11
metadata, harvested from REST API

01:31:48
ind pproved before the change s inck

Automated import of
Markdown s ollowed :

ARCHIVE

Collaborative Review Changelog

F11 2019
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Coverage Dashboards

fatcat! About Guide Chan L | bnewbold-archive ~

The Lancet

container_sn27gkxlkbhuzeexoqyapc756a

Overview Coverage Metadata Edit History

485 ) Q36 wwomneass

41%

Count

18,117,430
Goal is 50 Million
201,899 preserved and available (bright)

485,617 preserved at all (bright or dark)

485,617 preserved by Keeper (dark)

Perpetual Access Coverage by Year \_| e 1 44 2 2 5 7
| |

M via Fatcat Long-Tail Releases With Fulltext
W Missing

120,799,921

Re\ease Metadata Records (aH types)

)

llactitin L eval
A Journal Level Collection Leve
ARCHIVE-IT F11 2019
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INTERNET

update_editgroup

 a single editgy
ctadata can be changed with this

Iy metadata fi

editgroup (for that use the individual entity create/update/delete methods).

base32-encoded unique identifer

Fatcat identifier for this editgroup. Assigned on creat

Timestamp when this editgroup was first created.
g <date-time:
mp when this editgroup wi
withdravin, o never submitted, willbe-

ow adding or e

#DeveloperThings

Request samples

application/json

chas 1

45 admin’
1s_bot

changelog index

BUR /editoroup/{editgroup_id}

svoanskLxsxdazy”

skixsxaaty

Kixsxdar,

created": "2019-16-10T09:32:462
Submitted": "2019-10-10709:
ipt string
proper
orope:
red
dedin annotations

APl Specification'and Do

ARCHIVE

ARCHIVE-IT

mplementation and

dmap

5.2. Privacy
Bibliography

Jle Guide

Infrastructure

“The Guide”

Cookbook

These quickstart examples glor in the API. The
nerated from the OpenAP! thttps://ap

(®

The first two simple cookbo
client library code snippets.

Lookup Fulltext URLs by DOI

onical APl documentatio

Later exampl

only show python

Often you have a DOI or other paper identifier and want to find open copies of the paper to read. In

fatcat terms, you want to lookup a rel external identifier, t

file entities to find the best files and URLS to download. Note that the U

designed for this task and you should look in to using that instead.
This is read- sk and requires no authen
ernal identifier a

1. GET the rele: kup endpoint with the

hide parameter to elide unused fields, and the expand parameter to il

files in a single reque:
2. If you get a hit (HTTP
field (also an array) to select the best URL(s).

The URL to use would look like ht vO/release/|
8 &expand=files&hide=abstracts,refs in a bror
URL encoded (eg, the DOI / characters replaced with with

libraries will do this automatically.

The raw HTTP request would look like:

sort throug!

r. The query para
), but almost all HTTP tools and

h any associated

a query parameter. Also set thy
toinclude related

). sort through the files field (an array) and for each file the ur

uld b

hide=abstr@e

Also: dumps, feed, code, client libraries, sandbox, etc
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INTERNET

PARTNER

Center for Open Science - open data archiving
PID+, preservation, & discovery services
Unpaywall/OR: data/access sharing
CDL/Dat: datasets in dweb NACI

f MELLON
Partial funding: Mellon, IMLS \B

Semantic Scholar

( ~ our (08 INSTITUTE of
@ research@ < -+et%, Museum..iLibrary
California Digital Library . : 9 .... . SERVICES
0 : ARCHIVE
1]\

EUUINL

FOUNDATION

OPEN SC]ENCE

cale B

)

INTERNET

—— OPEN ACCESS —_—
| I I l : ’ JOURNALS
ARCHIVE-IT F11 2019




INTERNET

Current Work & Roadmap

Beyond PDF: html, data;.code, etc
Secondaries & platforms
“Save Paper Now”

Total 98,142,998

Fulltext onweb 18,117,430

"Gold" Open Access 9,700,221

Full-text search for everything
Citation integrity & indexing Ina Keepers/KBART archive 59,742,897

H Onweb, not in Keepers 8,203,985
Bulk Data Sharing

Releases Total 121,015,771

References (raw, unlinked) 780,160,922

Containers Total 140,931

)

A https://fatcat.wiki/stats
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Service Developments

Build on existing service relationships
with 600+ research & knowledge orgs
Embed in existing services, Archive-It
Content Deposit Services

Data/Digital Preservation Services
Computational Research Data Services
PiDtegrations

We’ll do any pilots, collaborations, R&D!

A

ARCHIVE-IT

F11 2019



THANKS! CONTACT US!

Jefferson Bailey

Director, Web Archiving & Data Services,
|efferson@archive.ong

Bryan Newbold, Open Data Engineer Y ‘
bnewbold@archive.ofig ‘

»

Special Thanks!!
Volunteers: David Rosenthal, Vicky Reich, Ellen-Spertus
Funders: Mellon Foundation, IMLS
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