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Computer scientists are toolsmiths

The
Computer
Scientist

as ® Il Rt
Ioo sml Frederick P. Brooks,

Frederick P. Brooks, Jr.. 1996. The computer scientist as toolsmith II. Commun. ACM 39, 3 (March 1996), 61-68,
http://www.cs.unc.edu/~brooks/Toolsmith-CACM.pdf
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The Web holds our stories

ESPN.com March 13, 2020
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NCAA tournaments canceled over coronavirus

The NCAA has called off its men's and women's basketball tournaments as part of a complete
cancellation of all remaining spring and winter championships.

What we know and don't know after NCAA
tournament cancellations

Canceled

- OKST
™ KU

CNN.com March 14, 2020

Trump declares national
emergenc

LIVE UPDATES  Lish

. L : : RS
The declaration comes as there is only one US
state left without coronavirus cases

Get info: Send your stories | Podcast | Newsletter | Alerts

Trump says he takes no responsibility for early testing failures

Analysis: Trump's appalling, blame-shifting briefing
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But webpages can change or disappear

ESPN.com April 14, 2023 CNN.com April 14, 2023
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Pentagon document leak suspect charged
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Debating biggest need vs. best value in Round 1: We made z . g
T iess ooy e = The 21-year-old Air National Guardsman
two picks at all 31 NFL draft slots i E
Fill a need? Best player available? We played out both strategies at all 31 first-round slots in the a-ppeared ln fe-deral court In BOSton a day after
2023 draft, his arrest at his Massachusetts home

Teixeira entered court in shackles; his hands were uncuffed
Stacking the draft's top cornerbacks: How they
shut down wideouts Man arrested in connection with intel leak was a loner fascinated
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Maybe it's archived?

= ot + More than just saving a screenshot, web archives
| strive to capture and allow replay of the entire
- . . =l contents of a web page, including its source
s e o i e e ||y 3 embedded images, stylesheets, and
JavaScript source code.

2019 iy 2021 TSI,

America is on hold

PARAMETERS

On the Importance of Web Archiving

Web archiving has received increased attention in the popular media over the past few years. The Internet Archive’s

LIVE UPDATES Wayback Machine, which can replay past versions of web pages, has been mentioned in news articles in the New York
o Times and the Washington Post and has been highlighted by MSNBC's Rachel Maddow and HBO's John Oliver. The
Dai'y "fe is changing for mi“ions as cance“ations Wayback Machine itself has been the subject of articles in the New Yorker and The Atlantic (in 2015 and 2017).
H by Michele C. Weigl
and suspensions add up Y e

September 19,2018

f VB

Get info: Send your stories | Podcast | Newsletter | Get alerts

What a US coronavirus survivor learned when she was sick

Coronavirus expert: I'd take a second thought about flying (»

Rep. Katie Porter gets CDC chief to agree to pay for virus testing

Michele C. Weigle, "On the Importance of Web Archiving", SSRC Parameters, Sep
2018, https://items.ssrc.org/parameters/on-the-importance-of-web-archiving/

CNN.com archived on March 13, 2020
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Web archives are essential for studying recent history and culture

Ian Milligan (University of Waterloo), https://twitter.com/NetPreserve/status/1141321443373920256
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There are several public web archives

INTERNET ARCHIVE

mnu"““"mﬂﬂ"‘nﬂ websites

ARQUIVOPT

A archive.today
llnnnnv -

ARCHIVE-IT LIBRARY

OF CONGRESS

and others...

https://en.wikipedia.org/wiki/List_of Web_archiving initiatives
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How do webpages get archived?

(@ About Me - Michele C. Weigle = X +

< cC O

weiglemc.github.io @ » 0O @ Incognito

.

Dr. Michele C.
Weigle

Professor of
Computer Science

oo a]

1A1[Old Dominion University|

]

Michele C. Weigle @ ODU Publications Teaching Students Talks Schedule E

About Me CSS

| am a Professor of Computer Science at Old Dominion University,
where I've been on the faculty since 2006. For an overview of my
research direction for the past few years, see!On the importance of I
web archiving, an article | wrote fod SSRC Parameters|in 2018.I'm
currently featured on the]ODU Faculty Women in STEM page,|where
you can read a bit about my background and experiences as a
woman in computer science. (For more information, see m

JavaScript

Research Interests: web science, social media, web archiving,
digital preservation, information visualization (see some student

infovis projects in my| infovis gallery

https://www.cs.odu.edu/~mweigle/
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How do webpages get archived?
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On-Demand Web Archiving

ARCHIVE-IT

https://web.archive.org

Add Seeds

Enter one seed URL per line below to add them to this
collection.

| https://craftycocktails.com/pages/mixology-101/

Access: Private -
Frequency: One-Time .
Standard

Seed Type: v One Page

One Page Plus External Links (One Page+)
Standard Plus External Links (Standard+)

Cancel

Add Seeds

Conifer

by RHIZOME .org

D_ Save Page Now

New Capture

URL to capture

https:// e g

collection

SAVE PAGE Select browser
» Session settings browser
@ Chrome
@ Firefox

Use Current Browser v ‘

version release os capabilities
v76 2019-08-05 linux flash,
autopilot
vé68 2019-07-09 linux flash, I
autopilot

archive.today

webpage capture

https://archive.today

wwwe.archive-it.org

My url is alive and | want to archive its content

http://www.domain.com/url “

https://conifer.rhizome.org
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http://www.archive-it.org
https://web.archive.org
https://archive.today
https://conifer.rhizome.org

Webrecorder and Conifer

Browser Selector
Toggle Autopilot Bet2 Panel

Mode Menu /
Capture Size Meter URL

Instagram ®VPoOO®

rhizomedotorg  Messsge & #ifbess
732 posts 76.5k fohowers 862 following
Rhizome

Rhizome is an art oth i2ation based on the internet md @newmuseum.
rhizome 9

artandlaborpod graysressry, dultech

7 2009 747 Stocle... Podcast #1 77 2018 Yami-lchi

B POsTS

Ulsl iar
Resources for
a Movement

https://guide.conifer.rhizome.org/

llya Kreymer
@IllyaKreymer
Thanks @machawk for the generous mention! &

A well-deserved award! Several years before
Webrecorder, WARCreate really paved the way in
providing an alternative, user-driven approach to small-
scale web archiving!

s« NDSA @NDSA2 - Jul 28, 2020

New NDSA blog series: Catching up with past NDSA Innovation Awards Winners!
First post features Mat Kelly ndsa.org//2020/07/28/ca... #DigiPres

3:22 PM - Jul 28, 2020 - Twitter Web App

https://twitter.com/IlvaKrevmer/status/1288193177279541248

Mat Kelly and Michele C. Weigle, “WARCreate - Create
Wayback-Consumable WARC Files from Any Webpage,” In JCDL
2012, https://www.cs.odu.edu/~mweigle/papers/kelly-jcdl12.pdf
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Query web arc

o del 0

M Wayback Machine %

INTERNET
ARCHIVE

ABOUT

+

web.archive.org

INTERNET ARCHIVE

Waypaei

(1]

2onEaT

-g- Tools

Wayback Machine Availability APl
Chrome Extension

Firefox Add-on

Safari Extension

MS Edge Add-on

i0S app

Android app

Archive-lt enables you to capture,
manage and search collections of
digital content without any
technical expertise or hosting
facilities.Visit Archive-It to build
and browse the collections.

https://www.nd.edu/

hives for https://www.nd.edu/

https://web.archive.org/

S il Webpage archive
© & O @ ncognitc SERACROY 8 archive.ph
archive.today
chive.tod

)LUNTEER

My url is alive and | want to archive its content

on

http://www.domain.com/url

https://archive.today/

Eemail

By Paskme  @EAQ

© % O @ incognito

Donate

i
&

A

Install
Chrome extension

Archive.today is a time capsule for web pages!

It saves a text and a graphical copy of the page for better accuracy
nd provides

Including those from Web 2.0 sites:

hiips/archive ph2020.04.21/tivel
« hitps3/larchive h/2014.06.26/go0gle.comymaps!.

Ittakes a 'snapshot of a webpage that will always be oniine even if the original page disappears.

any web page

¥ totake a ‘snapshot of a

price ist, ob offer,

b and no scripts,

e ——
1 want to search the archive for saved snapsho.c
hitps:/fwww.nd.edu/

Collection Search [1 Save Page Now

search

search querie:

e A « mictosoftcom_for snapsho's fom the host microsoftcom
Enter any keyword https:// B e e

« “microsoft.com _for snapshots from microsoft.com and all its subdomains (e.g. www.mictosoft.com)

for

End Of Tem (US Go v SAVE PAGE . for

SEARCH Capture a web page as it appears
now for use as a trusted citation in

This service is based on indexes of
the future.

specific data from selected
Collections.
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https://archive.today/
https://web.archive.org/

List of Mementos for https://www.nd.edu/

http://web.archive.org/web/20230000000000% /https://www.nd.edu https://archive.is/https://www.nd.edu/

M Wayback Machine Y 4+
https:/h d.eduf:
<« C ¥ A NotsSecu web.archive.org 2 % © % O @ incognito it
] archive.is,
INTERNET . 7 . < - :
LIl ARCHIVE L P earch
ABOUT  BLOG S HELP  DONATE CONTACT  J \ R PEOPLE webpage capture
INTERNET ARCHIVE E searchexamples:
i « www.nd.edu for all snapshots from the host
H i Explore more than 806 billion web pages saved over time o du for list of subdomains
DONATE E |“ ) « https:/www.nd.edu/ for exact url
https://www.nd.edu « https://www.nd.edu/* for url prefix
« Collections - Changes . Summary - Site Map - URLs Oldest Newest List of URLs, ordered from newer to older
University of Notre Dame
Saved 21,613 times between November 12, 1996 and April 6, 2023. ty
https//www.nd.edu/
Jn ot Al ald.luuu_hﬂmuu
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
University of Notre Dame
http:/www.nd.edu/
JAN FEB MAR APR 106 more redirected from
« http/www3.nd.edu/
1 2 3 4 5 6 7 1 2 3 4 1 2 3 4 1 r v « http://nd.edu/
7 .
8 9 10 1 12 13 14 5 6 7 8 9 0 1 5 6 7 8 9 10 1 2 3 4 5 6 7 8 5Aug 012 23:06
15 16 17 18 19 20 21 1213 j14 15/ 16 |17 | 18 12 13 14 15 16 17 18 9 0 1 12 13 14 15
23 24 25 26 27 28 19 20 21 22 23 24 25 19 20 21 22 23 24 25 16 17 18 19 20 21 22
30 31 26 27 28 26 27 28 29 30 31 23 24 25 26 271 28 29
30
MaY JuN L AuG
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https://archive.is/https://www.nd.edu/
http://web.archive.org/web/20230000000000*/https://www.nd.edu

Navigating the Wayback Machine

https://web.archive.org/web/19990208021711/https://www.nd.edu/

M Wayback Machine x +

@ ND Email Home Page x +

c 0 Q& % © % O @ incogito

[https://www.nd.edu/ |[Go] Dec Y APR @ ¢
21,310 captures <[] »
12 Nov 1996 - 6 Apr 2023 pRilY 1999 LU About this capture

< C @ A NotsSecure web.archive.org 2 % © # O @ icognito

web.archive.org;

INTERNET

ABOUT s ONA 0 VOLUNTEER  PEOPLE

INTERNET ARCHIVE

university of notre dame

il Explore more than 806 billion web pages saved over time network engineering
DONATE Hn ﬂ I"E =

https://www.nd.edu/

Notre Dame Email Home Page

+ Collections - Changes : Summary - SiteMap - URLs

Saved 21,310 times between November 12, 1996 and April 6, 2023. You can search:

* X.500 Directory Service (Find email addresses of Notre Dame Students, Faculty, and Staff)
dimn ol Al & "J

i ket You an adminster you ccount

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2

199 1997 1998 [El) 2000 200 FEBRUARY 8, 1999

8 snapshots

Remove Forwarding Of Your ND Email Account (All mail is sent to your ND mail account. You will need to configure
a mail client like Netscape to read your mail.)
Forward Your ND Email (All mail is sent to the address you specify, ex. bob@aol.com. Do NOT use this to forward

JAN MAR APR mail to yourself at nd.edu. Use the link directly above to receive mail at nd.edu)

L, i’ s a4 s s PR o Configure Vacation Auto-reply

o View IMAP quota information
3 4 5 6 7 8 o 13 7 8 9 10 1 12 1 4 5 6 7 8 9 10
0 H 12 13 14 15 16 2 W 15 16 17 18 18 20 Moz 13 4 15 6 17 You can work with LISTSERV lists:
17 18,19 20 21 22 23 2 22 23 24 25 26 27 21 22 23 24 25 26 27 18 19 20 2 2 23 24
! o ND LISTSERV Home Page
24 25 26 21 28 29 30 28 28 29 30 3 25 26 21 ‘28 29 30
) You can learn Eudora:
MaY N uL AUG

e Eudora Tutorial (Windows PC)
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https://web.archive.org/web/19990208021711/https://www.nd.edu/

Navigating the Wayback Machine

https://web.archive.org/web/20010118210700/https://www.nd.edu/

M Wayback Machine x +

S c O

#* O @ incognio

web.archive.org;

C O AN

@ University of Notre Dame x  +

web.archive.org

INTERNET

[https://www.nd.edu/

ARCHIVE
21,310 captures

12 Nov 1996 - 6 Apr 2023

ABOUT PROJECTS  HELP VOLUNTEER  PEOPLE Thu January 18, 2001 04-07 PM EST Quick Navigation ~ v[
DAME | | _campusmap |
INTERNET ARCHIVE v T
n il Explore more than 806 billion web pages saved over time NO RE DAME
DONATE n I ) RESOURCES FOR
https://www.nd.edu/ Prospective Students
Current Students
Faculty/Staff
. . Alumni
[e£IELLETY - Collections Changes Summary Site Map URLs Parents
Visitors
Saved 21,310 times between November 12, 1996 and April 6, 2023. Get ready for the
2001 Internship Fair
Jan. 24 at the Joyce
GENERAL INFORMATION
i Psychology professor About Notre Dame
“ receives highest honor for ~ Colleges & Schools
i 1kl ‘II h I 1“““'“‘ reading researchers ::""“ i 3
jous Life \
1996 1997 1998 1999 2000 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Eull Story omsl
Search Research
Technology
hu, 18 Jan 2001 21:07:00 GMT (why: alexa_arc, alexacrawls) Campus Services
JANUARY 18, 2001 Athletics Basilica of the
IRl p— FEB MAR APR Popular Sites o]  Gvingto Notre Dame e
T s -
1 2 4.00 1 2 3 1 2 3 1 2 3 4 5 6 7
Text Only Version
7 8 9 10 5 6 7 8 9 10 4 ® & @ 8 9 10 8 9 10 M 12 13 14 SEARCH
4 15 16 17 @ 19 2 M2 13 14 15 16 17 Mo12 13 14 15 16 17 15 16 17 18 19 20 21 . . N y
Contact information: Copyright © 2000 University of Page last modified
21 2 23 24 25 26 27 18 19 20 21 22 23 24 18 19 20 21 22 23 24 23 24 25 26 21 28 University of Notre Dame  Notre Dame on
Notre Dame, Indiana Jan 18, 2001
28 20 30 31 25 2 27 28 25 26 27 28 20 30 31 30 46556
Phone: (219) 631-5000
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https://web.archive.org/web/20010118210700/https://www.nd.edu/

Can also issue a prefix query to the Wayback Machine

Lists all URLs
archived that start
with www.nd.edu
or nd.edu

=

http://web.archive.org/web/*/https://www.nd.edu/*

M Wayback Machine x Sr

C 00 (A Notsecure | httpijweb.archive.org/web/*/https:/www.ndiedufs H %) © % O © incognito

INTERNET ) : o

ABOUT BLOG PRC -} HELP DONATE CONTACT . VOLUNTEER PEOPLE

Oon

INTERNET ARCHIVE

i Explore more than 804 billion web pages saved over time
DONATE I! |"

https://www.nd.edu/

Calendar - Collections - Changes - Summary - Site Map -

More than 10,000 URLs have been captured for this URL prefix.

Filter results by URL or MIME Type (i.e. ".txt')

URL 1 MIME Type From To Captures Duplicates Uniques
http://mailto:ralford@nd.edu/?cc=opiniojurisblog@gmail.com/ text/html  Jun 6, 2017 Jun 6, 2017 3 0 3
http://nd.edu/~/hnrcode/docs/handbook.htm text/html  Apr 13,2021  Apr 13, 2021 3 0 3
http://nd.edu/cone/PSN/ST11.xlsx text/ntml  Oct 16,2022 Oct 16, 2022 3 1 2
http://nd.edu/cone/PSN/ST12.xlsx text/html  Oct 16,2022 Oct 16, 2022 4 1 3
http://nd.edu/mcdonald/Word text/ntml  Jan 23,2022 Nov 3, 2022 10 7 3
http://nd.edu/ghan/nodal.pdf text/html  Jun 23,2022 Aug 15, 2022 3 1 2
http://nd.edu/”] text/html  Feb 18,2023 Feb 18, 2023 3 0 3
http://nd.edu/ networks/linked// text/ntml  Dec 3, 2016 May 4, 2017 2 0 2
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http://web.archive.org/web/*/https://www.nd.edu/*

Querying Multiple Web Archives Using Memento Time Travel

Mementos for http;/fwww.nd.e X +

timetravel.mementoweb.org;

|l Time Travel v

© % O @ incognito (2)

About AP Privacy Terms https://timetravel mementoweb.org/

| http://www.nd.edu/

[2014-04-25 |[04:35:28 | n

Mementos closest to the requested date 25 Apr 2014 04:35:28 GMT

Internet Archive Memento, 3 hours before
https://web.archive.org/web/20140425003923/http://www.nd.edu/
25 Apr 2014 00:39:23 GMT [ -3 hours from requested date ]

Previous Memento Next Memento
25 Apr 2014 00:23:44 GMT 25 Apr 2014 10:04:52 GMT
[ -4 hours ] [ +5 hours ]

First Memento Last Memento
12 Nov 1996 00:45:59 GMT 09 Apr 2023 23:05:33 GMT
[-17 years 168 days | [ +8 years 351 days |

All captures from Internet Archive between 1

archive.is Memento, 4 days before | Embed
http://archive.md/20140421023111/http://www.nd.edu/
21 Apr 2014 02:31:11 GMT [ -4 days from requested date ]

Previous Memento Next Memento
21 Apr 2014 02:31:11 GMT 02 May 2014 02:33:00 GMT
[-4days] [+6 days]
Eirst Memento Last Memento
05 Aug 2012 23:06:10 GMT 15 Feb 2023 21:23:54 GMT
[ -1 year 262 days | [ +8 years 298 days ]
All captures from archive.is between 2012 and 2023

Stanford Web Archive Memento, 17 days after | Embed
https://swap.stanford.edu/was/20140512070512mp_/http:/Awww.nd.edu/
12 May 2014 07:05:12 GMT [ +17 days from requested date ]

Previous Memento Next Memento
data not provided data not provided

25 Apr 2014 00:39:23

GMT u

experience web time travel

€ O

install Memento for Chrome

enable web time travel

[[ei]
MEDIAWIKI
install Memento for MediaWiki

say no to "404 Not Found"

http://timetravel mementoweb.org/list/20140425043528/http://www.nd.edu/
Robustify your Zotero links!

20tero + :

Herbert Van de Sompel, Michael L. Nelson, and Robert D. Sanderson, "HTTP Framework for Time-Based Access to Resource States -- Memento', RFC 7089,

https://www.rfc-editor.org/rfc/rfc7089.html
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https://www.rfc-editor.org/rfc/rfc7089.html
https://timetravel.mementoweb.org/
http://timetravel.mementoweb.org/list/20140425043528/http://www.nd.edu/

Closest Mementos to April 25, 2014

“University of Notre DameUniversity_of Notre Dame
Mo
- v

Stanford - 20140512070512

UNIVERSITY OF
N()'I‘RL‘ DAME

University of Notre Dame

Library of Congress - 20140307142751 National Library of Israel - 20140806155143 Arquivo.pt - 20140906175952
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Using Web Archives to Document Social Movements and
Disinformation - Practice, Ethics, and Challenges

Using Web Archives to Document
Social Movements - Practice
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Egyptian Revolution (2011)

e C(Called the "Facebook Revolution" because of

the large role that social media played in . oreon —
helping protesters to organize e e e ——————

e Study revealed that after 1 year, 10% of the o \[
resources linked to in tweets were no longer 4. I Hi
available . B Paceninge Ariied e i

o only 20% of the resources had been archived £ 5 et 8

e Percentage lost and percentage archived = )
increased over time — i e o

e This held for multiple events between June "1 ) P O
2009 - March 2012 N em—— s

Aprr2012 Sept ;o11 Feb 2011 AugT2010 Jan2010 Jul 27009

Tima

Hany SalahEldeen, Losing My Revolution: A year after the Egyptian Revolution, 10% of the social media documentation is gone.,
https://ws-dlblogspot.com/2012/02/2012-02-11-losing-my-revolution-year.html

Hany SalahEldeen and Michael L. Nelson, Losing My Revolution: How Many Resources Shared on Social Media Have Been Lost?, TPDL 2012, https://arxiv.org/abs/1209.3026
Hany SalahEldeen and Michael L. Nelson, Resurrecting My Revolution: Using Social Link Neighborhood in Bringing Context to the Disappearing Web, TPDL 2013,
https://arxiv.org/abs/1309.2648
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https://arxiv.org/abs/1309.2648

Documenting Ferguson (2014)

L] ocumenting Ferguson X +

& D
= cC 0 A digital.wustl.edu;

deray on Twitter: "The movem: X -+

& twitter.com @ % @ » 0O @ Incognito

& Tweet

= > vy

View the Collection Additional Resources Our Purpose
Q deray & ves
: @deray

The movement never would've moved if we didn't have cell
phones and Twitter. 2014. #Ferguson

12:52 AM - Dec 29, 2014

Concerned Youth by Anonymous Contributor

216 Retweets 277 Likes 2 Bookmarks

Documenting Ferguson is a freely available resource that seeks to preserve and make accessible the digital
media captured and created by community members following the shooting death of Michael Brown in Ferguson, .

Missouri, on August 9, 2014. Our project has the ultimate goal of providing diverse perspectives on the events in httDS//thtterCO] |/derav/statusl549442 824752889856
Ferguson and the resulting social dialogue. Contribute your voice to the discussion by adding your images,
videos or personal stories to the collection.

Note: Video content is best viewed in Firefox or you may need to download a plug-in.

Share your photos. Share your story.

http://digital wustl.edu/ferguson/
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https://twitter.com/deray/status/549442824752889856
http://digital.wustl.edu/ferguson/

Collecting Large Tweet Datasets httpsilgithub.com/DocNow/tware

GitHub - DocNowftwarc: Acor X+

github.com H Q% @ % O @ incognito(3)

e Created via the Twitter API, using

:= README.md

tools such as twarc
twarc

e Download JSON content of tweets,

inc1uding twe et teXt and metadata twarc is a command line tool and Python library for collecting and archiving Twitter JSON

data via the Twitter API. It has separate commands (twarc and twarc2) for working with
the older v1.1 APl and the newer v2 APl and Academic Access (respectively).

1| ¢ « Read the documentation
2 [ « Ask questions here in GitHub, in Slack or Matrix
j : 56 twarc has been developed with generous support from the Mellon Foundation.
5 0 ew era for the Twitter Developer Platform! nnl®The Twitter AF
6 [ Contributing
7 A6
8 ] New features are welcome and encouraged for twarc. However, to keep the core twarc
9 ¥ library and command line tool sustainable we will look at new functionality with the
10 { following principles in mind:
11
12
13 [
14 3 )
15 ]
1A h)

https://developer.twitter.com/en/docs/twitter-api/tweets/lookup/api-reference/get-tweets#tab0
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https://github.com/DocNow/twarc
https://developer.twitter.com/en/docs/twitter-api/tweets/lookup/api-reference/get-tweets#tab0

Twitter's TOS only allows sharing large datasets as Tweet |Ds

0o NOoOOULSE WN R

723539060208234498
723539066491383812
723539091988578304
723539105905315840
723539117527568384
723539120207876096
723539139686195200
723539151342194688
723539182400974849
723539188683931648
723539198721036292
723539237165887488
723539269567025152

https://twitter.com/lucy_institute/status/1648672988525387777

@lucy institute

Q . Lucy Family Institute for Data & Society

We hope to see you today at 3:30pm for @weiglemc 's seminar,
"Using Web Archives to Docu i
information - Practice, Ethics, and Challenges" #WebScience

s
. 9
-
-

ment Social Movements and

lucyinstitute.nd.edu

Lucy seminar ft. Michele Weigle

The seminar is entitled, "Using Web Archives to
Document Social Movements and Disinformatio...

9:00 AM - Apr 19, 2023 - 24 Views

Don’t miss what’s happening et ) @

People on Twitter are the fii

rst to know.

tweet id

Turning tweet ID into tweet content (JSON format) requires
"hydration" using Twitter's API
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Ferguson Twitter Archive o et 1Ds

https://catalog.docnow.io/datasets/20161224-ferguson-tweets/ 2014-08-10 - 2014-08-27
2014-11-11 - 2014-12-08

@ https://catalog.docnow.io/datz X +

c 0O catalog.docnow.io, w @ » 0O %Incogni(o

o Catalog Ferguson Tweets

3000000

Title: Description:
Ferguson Tweets
Repository: This item represents a collection of
Internet Archive 13,480,000 tweet IDs that mentioned
Repository URL: ‘ferguson’' from 2014-08-10 to 2014-08-27 2000000
https:/archive.org/details/ferguson- ~ and 15,080,078 tweet IDs that mention
tweet-ids "ferguson" between 2014-11-11 and 2014- ”
Creator(s): 12-08. The first set includes tweets for the 3
two week period after the shooting of g
Ed Summers Michael Brown, and the second range
includes tweets around the grand jury's 1000000
Subjects: decision not to indict police office Darren

Wilson which was announced on 2014-11-
24. The first set of tweets were collected by
Ed Summers at the University of Maryland
and the second was a collaboration

Activism
Blacklivesmatter

Dates: between Molly Loyd, Gregory Coleman, x‘“ 'z 1312 157014 81179 211972 SO ORIE EOARG ——
08/10/2014 - 08/27/2014 Kimberly Lamke, Benjamin Sugar and Ed 8/11/2014 8§/13/2014 8/15/2014 8/17/2014 8/19/2014 R/21/2014 8/23/2014 8/25/2014
11/11/2014 - 12/08/2014 Summers.

Day

Number of Tweets:

28,560,078

Ed Summers, A Ferguson Twitter Archive,
https://inkdroid.org/2014/08/30/a-ferguson-twitter-archive/
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https://inkdroid.org/2014/08/30/a-ferguson-twitter-archive/
https://catalog.docnow.io/datasets/20161224-ferguson-tweets/

17M tweet IDs
#blm, #blacklivesmatter
2016-01-29 - 2017-03-18

Archiving #BlackLivesMatter (2016)

https://catalog.docnow.io/datasets/20171017-blacklivesmatter-2016/

@ https://catalog.docnow.iofdatz X

M BlackLivesMatter Tweets 2016 X +

C O & catalog.docnow.io * @ » 0O %Incognim

CcC 0 & archive.org, w @ » 0O @lncognim

BlackLivesMatter Tweets

2016

Title: Description: by Ed Summers
BlackLivesMatter 2016 o
Repository: This dataset contains 17,292,130 tweet ids Publication 2017-10-17 .
Internet Archive for tweets collected from the Twitter filter date 176 Views
Repository URL: stream API for #blm and #blacklivesmatter Usage Attribution-No Derivative
https://archive.org/details/blacklivesmatter-between 2016-01-29 and 2017-03-18. The Works 3.0
tweets-2016.txt data was collected using the twarc utility. The ) Works 3.0 © @@
Creator(s): files are broken into segments because of Topics blacklivesmatter, twitter DOWNLOAD
network connectivity problems that were Collection opensource_media OPTIONS
Ed Summers encountered during data collection. So there Language English :
. are varying time gaps present between the g 1fie
Subjects: files. Also when the hashtags were trending This dataset contains 17,292,130 tweet ids for tweets collected TORRENT 1 file
: globally rate limits may have prevented some from the Twitter filter stream API for #bim and #blacklivesmatter
Blacklivesmatter tweets from being streamed over the API. between 2016-01-29 and 2017-03-18 using twarc. The files are
Activism broken into segments because of network connectivity Stlow 5 Files
problems, so there are varying time gaps present between the L8 5 Original
Dates: files. Also when the hashtags were trending globally rate limits
may have prevented some tweets from being streamed over the
01/29/2016 - 03/18/2017 APL.
Number of Tweets: Addeddate 2017-10-17 20:33:33 IN COLLECTIONS

17,292,130

Identifier blacklivesmatter-tweets-
2016.txt

Identifier-ark  ark:/13960/t6rz5k85v

Scanner Internet Archive HTMLS
Uploader 1.6.3

Year 2017

Community o !
Data

Uploaded by
adsy
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https://catalog.docnow.io/datasets/20171017-blacklivesmatter-2016/

Web Archiving Tweets

URL: https://twitter.com/bmoreUprising/
Captured once on May 15, 2015

e Web archives access tweets via the web (not
Twitter's API) pllleiSs,

X 0O wayback.archive-it.org @ » 0O @Incognim(z) H

You are viewing an archived web page collected at the request of Internet Archive Global Events  hide
. . . using Archive-It. This page was captured on 01:49:25 May 15, 2015, and is part of the
([ Can arChlve a Slngle tweet (uSIIlg the pOSt URL) #blacklivesmatter Web Archive collection. The information on this web page may be out of date. See All

versions of this archived page. Found 0 archived media items out of 0 total on this page.

or a set of tweets from an account (using the
account URL)

e Does not depend upon the Twitter API for replay

e (Can view deleted tweets and tweets from
deleted/suspended accounts e wepeo e 2 rotow

Tweets Tweets & replies Photos & videos

e Processing tweet content requires web scraping i

i Baltimore Uprising @bmoreUprising - May 6
Police captain out protesting in Baltimore for social justice and equitable
policy reform.... instagram.com/p/2XAjqFSO0tu/

e Archiving and later analysis occurs on a much

@ Baltimore Uprising @bmoreUprising - May 5

Smalle r S Cale Now see the data! Baltimore's income inequality in an interactive map.
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f#blacklivesmatter Web Archive

+

Archive-It - #blacklivesmatte

archive-it.org,

INTERNET

Narrow Your Results

@ & O @ incognito

cultural heritage on the web
Built at the Internet Archive

Explore >> Internet Archive Global Events >> #blacklivesmatter Web Archive

#blacklivesmatter Web Archive

Archived since: Aug, 2014

Description: In August of 2014, the Archive-It team put out a call for URLs related to
the August 9th shooting of Michael Brown in Ferguson, MO. Soon after we were joined
by Archive-It partner Washington University in St. Louis, MO who contributed lists of
URLs and solicited URLs from communities in and around Ferguson. Maryland
Institute for Technology in the Humanities contributed a significant number of URLs
extracted from tweets about Michael Brown and Ferguson. In December we expanded
the collection to include content related to the July 17th chokehold death of Eric
Garner in Staten Island, NY, and the reactions around the country to the acquittal of
the police officers in both cases. The collection then progressed further to reflect the
movement building in reaction to police violence against people of color. Today the
#blacklivesmatter Web Archive contains news articles, blogs, social media, and other
websites related to Ferguson, Michael Brown, Eric Garner, protests and
demonstrations around the country, and seeks to document the movement as it grows
and evolves. Note: Many of these sites contain videos, some of which may not play
back in the page. To view archived videos click on the Videos link in the yellow banner
at the top of the archived web page.

Sites for this collection are listed below. Narrow your results at left, or enter a search
query below to find a site, specific URL or to search the text of archived webpages.

https://archive-it.org/collections/4783

1060 URLs, including 95
Twitter accounts, hashtags,
and search results

started Aug 2014
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https://archive-it.org/collections/4783

154 collections at Archive-It

o000 2, Home X +

& C 0@ anht ‘covid19.archive-it.org * © @» 0O % Incognito

COVID 19 Web Archive About  Collections

ic

COVID-19 Web Archive

Explore the pandemic through hundreds of web archive collections

Q Search across 100s of COVID-19 Web Collections Search

Explore Collections by Location About the COVID-19 Web Archive

The COVID-19 Web Archive includes 154 collections from
122 collecting organizations. These collections contain
@ more than 80,000 websites documenting the impacts of
the COVID-19 pandemic on communities, businesses,
@ healthcare, and other aspects of everyday life. Search the

full-text of the archived webpages, as well as images,
videos, pdfs, and more.

More about this project

@ Featured Collections

https://covid19.archive-it.org/

| ARRA
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https://covid19.archive-it.org/

South Carolina Dept of Education, Dedication to Education Page

Archive- X | @ ADECor X | @ Nearlys X =@ COVID-' x [GJ 2020-2¢ X @ Captue X @ Capture X @ Captue X | @ Capture X | +
c O a wayback.archive-it.org @ » 0O @ Incognito
d web page collecte

You are T
and is part ol lhe Q thl Health Events web archive collect The information on this web page may be out of date

archived medi ms out of 0 total on this pagt

SOUTH CAROLINA'S

Dedication to Education

The commitment to reaching higher is a constant pursuit. It means
going beyond being satisfied and not settling for good enough.

A South Carolina teacher recently commented, “What we did over the last three months really wasn't distance
learning, it was more emergency deployed instruction.”

Safe, steady steps forward

When this pandemic struck, we were allin uncharted territory. We had to quickly absorb and adapt to how the difficulties.
challenges and disruptions, that are a result of the COVID-19 pandemic, would affect every aspect of our lives - including education.

January 14, 2021

https://wayback.archive-it.org/4887/*/http://dedicationtoeducation.com/

COVID-19 (Coronavirus) and & X + <

c 0 ed.sc.gov, & & @ » O @ ncognito(2)
About | Data & Reports | State Board & Policy | Newsroom | Contact Q Login

SOUTH CAROLINA : e
DEPARTMENT OF EDUCATION
e €0.5C. 80V Districts & Schools Educators Administration Family & Community

Home / Newsroom / COVID-19 (Coronavirus) and South Carolina Schools

Contact Information

COVID-19 (Coronavirus) and South Carolina Schools

The South Carolina Department of Education (SCDE) is working closely with the South Carolina Department of 1429 Senate Street
Health and Environmental Control (DHEC) and other agencies to ensure local school districts, parents, and Columbia, SC 29201
students have the most accurate and up-to-date information regarding COVID-19 (commonly called coronavirus) Phone: 803-734-8500
Please visit DHEC's dedicated website for important information concerning the virus and its impact on South Email: info@ed sc.gov
Carolina. Have a general question about COVID-19? Call the DHEC Care Line at 1-855-472 3432 between 8 am.
and 6 p.m. daily. Agency Staff Directory
Important Links:
Some content may require Adobe Reader

COVID-19 Vaccines
* COVID-19 Vaccine Information
Public Health Guidance

« CDC Frequently Asked Questions for K-12 and Early Care and Education (ECE) Settings
CDC Operational Guidance for K-12 Schools and Early Care and Education Programs to Support Safe In-

Person Learning
DHEC Guidance for COVID-19 Outbreaks in Schools & Childcare Centers, 2022-2023
DHEC School Exclusion List for the 2022-2023 academic year

Curcant Schanl and District Onerations.

today
redirects to SC DOE's COVID Newsroom,

https://ed.sc.gov/newsroom/covid-19-coronavirus-and-south-caroli

na-schools/
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https://ed.sc.gov/newsroom/covid-19-coronavirus-and-south-carolina-schools/
https://ed.sc.gov/newsroom/covid-19-coronavirus-and-south-carolina-schools/
https://wayback.archive-it.org/4887/20210114200249/http://dedicationtoeducation.com/
https://wayback.archive-it.org/4887/*/http://dedicationtoeducation.com/

#1StayHomeFor on Twitter (April 2020)

#istayhomefor hashtag on Twii X +

@ » 0O @ Incognito (2)

X 0O z 'wayback.archive-it.org,

, Home [} Moments Search Twitter Q Have an account? Log in v

Show this thread

Dolly Parton @ @DollyParton - Apr 11 v

% Thank you @brandicariile for nominating me for the #IStayHomeFor Challenge! |
stay home for YOU, all of the beautiful fans. | nominate @carrieunderwood,
@reba, @hodakotb and @MileyCyrus to share who they are staying home for too.
Love you all

Ty N
TN

A _
) e @ N

April 26, 2020 o uw o

https://wayback.archive-it.org/4887/20200426034124/https://twitter.com/hashtag/IStayHomeFor/
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https://wayback.archive-it.org/4887/20200426034124/https://twitter.com/hashtag/IStayHomeFor/

#SongsOmefort on Twitter (Marh 2020)

& News about #SongsOfCorn ¢ X +

& C O & web.archive.org » = 0O 6Incognito

[hnps:/ Jtwitter.com/hashtag/SongsOfComfort/

148 captures

14 Mar 2020 ~ 3 May 2022

#SongsOfComfort

BERAREN 20200 3N v Anout this capture

Top Latest People Photos Videos News Broadcasts

L2020 iwitter ADOUT  Help Center Terms
Privacy policy Cookies Ads info
Q 47K 11 57K Q 185K
Yo-Yo Ma @ @YoYo_Ma - Mar 16 v
e This is for the healthcare workers on the frontlines — the Sarabande from Bach's
Cello Suite No. 3. Your ability to balance human connection and scientific truth in
service of us all gives me hope. #songsofcomfort

MarCh 19, 2020 Q 662 1 17K O 46K

https://web.archive.org/web/20200319102952/https://twitter.com/hashtag/SongsOfComfort/
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https://web.archive.org/web/20200319102952/https://twitter.com/hashtag/SongsOfComfort/

Using Web Archives to Document Social Movements and
Disinformation - Practice, Ethics, and Challenges

Using Web Archives to Document
Disinformation - Practice

mweigle@odu.edu (@weiglemc) | ws-dl.cs.odu.edu (@WebSciDL) | April 19, 2023 | Lucy Family Institute for Data and Society



Journalists have been using web archives for a while now

BARCHREDN <o coes

ﬁ General Flynn
x

U decide - NYPD Blows Whistle on New Hillary
Emails: Money Laundering, Sex Crimes w
Children, etc...MUST READ!

truepundit.com/breaking-bombs

“... conference addressing,
understanding and preventing
homosexuality”

"God bless you, Wayback Machine"
- Rachel Maddow, Dec 16, 2016
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Internet Archive even tracks its mentions in news stories

M Wayback Machine - News Sto

<« c O & archive.org % © % O @ incognito

M INTERNET |

News stories about the Internet Archive

Including The Wayback Machine, Open Library, TV News, DWeb, etc.

Wayback Machine

Headline About Source Date Author(s)
Editorial: Public proceedings, Wayback New York Daily News 4/8/2023 New York Daily News
private profit: The Donald Trump Machine Editorial Board

court transcripts must be freely
available to all

Ohio Republican lawmaker falsely. Wayback WDTN News 4/5/2023 Adam Conn
claims he graduated from MIT Machine

A Tiny Blog Took on Big Wayback WIRED 4/4/2023 Amos Zeeberg
Surveillance in China—and Won Machine

Twitter Adds ‘State-Affiliated Wayback Forbes 4/4/2023 Matt Novak
Media’ Label To NPR Account Machine

Putting It On Par With Russia Toda)

Maryland man threatened to Wayback WUSA9 4/4/2023 Jordan Fischer
'slaughter' LGBTQ+ group after Machine

Covenant School shooting, DOJ

says

Manhattan DA's office scrubs Wayback Yahoo News (Fox 4/4/2023 Joe Schoffstall
‘Meet Our Team' portion of website =~ Machine News)

ahead of Trump arraignment

https://archive.org/about/news-stories/search¢mentions-search=Wayback+Machine
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https://archive.org/about/news-stories/search?mentions-search=Wayback+Machine

Example of news story with links to the Wayback Machine

(&7 Libs of TikTok has become cer X +

cC 0O & 'www.washingtonpost.com ® % @ » 0O % Incognito

@l]l‘ {Ullﬁhillglml Post Try four weeks free Sign in

discourse for two years and is now helping to drive it.

An account in search of a voice — and a big
break from Joe Rogan

Chaya Raichik had been working as a real estate salesperson in Brooklyn
when, in early November 2020, she created the account that would

eventually become Libs of TikTok.

Under her first handle @shaya69830552, she minimized covid, cast
Ppeut a child
sex trafficking ring. On Nov. 23, 2020, Raichik changed handles, this

doubt on the election results and promoted a dubious story a

links to the
Wayback Machine
estate investor in Brooklyn. She began doubling down on election fraud

time going by @shaya_ray and identifying herself publicly as a real

paber, she

conspiracies using QAnon-related language. Early that Dece

2 S real.”

https://web.archive.org/web/20201123014216/https://twitter.com/shaya69830552/status/1330687473635225600

Taylor Lorenz, "Meet the woman behind Libs of TikTok", Washington Post, April 2022,
https://www.washingtonpost.com/technology/2022/04/19/libs-of-tiktok-right-wing-media
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Researchers submit webpages to Internet Archive for later reference

Election Integrity Partnership archived posts about the 2020 Election at Internet
Archive so they could go back and write about them later.

MISINFORMATION AND THE
2020 ELECTION

B o

(6]

MARCH 3, 2021 | 3:00 - 4:30 P.M. EST

(6]

FIRESIDE CHAT: CHRIS KREBS,
FORMER DIRECTC p» HS-CISA

PRESENTATION: EXPERT BREAKDOWN OF THE
ELECTION INTEGRITY
PARTNERSHIP’S REPORT

B B

2
8
| &
(O]
o)
(o)
(O]
8
=y

K]

e
is we archive it so we had the ability
to write this reportum =

L ~» o Internet Ob: t CENTER FOR AN INFORMED PUBLIC
G ° FRLAP  Graphiks Stanford | s A S St e

Watch on i Youlube

Election Integrity Partnership, The long fuse: Misinformation and the 2020 election, https://www.atlanticcouncil.org/event/the-long-fuse-eip-report/,
https://www.youtube.com/watch?v=uKkaZI-FiiQ&t=4524s
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Unfortunately, web archives can be used to spread removed
content

. Mohandas Pai &
@TVMohandasPai
Covid-19 had us all fooled, but now we might have finally found
its secret. Interesting! Any comments @drballalmanipal

€ son
@0 Q searchMedium [Z write

ERROR

@satyamysore
web.archive.org . . . . . . . . .
Covid-iShadusallfol 1his account is under investigation or was found in violation of the Medium Rules.
In the last 3-5 days, amountamroranecaotar PR
o find one that’s right for you.

evidence has come out of NYC, Italy, Spain, etc. ...

(Take me to Medium \)
. S

5:04 AM - Apr 8,2020

https://twitter.com/TVMohandasPai/status/1247812510373122048 https://medium.com/@agaiziunas/covid-19-had-us-all-fooled-but-now

-we-might-have-finally-found-its-secret-91182386efcb

Joan Donovan, "Covid hoaxes are using a loophole to stay alive—even after content is deleted’, April 2020,
https://www.technologyreview.com/2020/04/30/1000881/covid-hoaxes-zombie-content-wayback-machine-disinformation
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https://medium.com/@agaiziunas/covid-19-had-us-all-fooled-but-now-we-might-have-finally-found-its-secret-91182386efcb
https://medium.com/@agaiziunas/covid-19-had-us-all-fooled-but-now-we-might-have-finally-found-its-secret-91182386efcb
https://twitter.com/TVMohandasPai/status/1247812510373122048
https://www.technologyreview.com/2020/04/30/1000881/covid-hoaxes-zombie-content-wayback-machine-disinformation/

However, Internet Archive is adding labels to some of this content

M Covid-19 had us all fooled, bu: X +

& CcC 0O web.archive.org S w @ » 0O @ Incognito
d-its-secret] [Go | VA% [GLE MAY

li-fooled-but

finallv—fe
ally

[https://medium.com/@agaiziunas/covid-19-had

20 captures
5 Apr 2020 - 29 Apr 2022 2019 paepddl 2021 PRI

NOTICE
This is an archived web page that Medium.com determined violated their Content Policy. Here is a link to it on theLive Web.
In most instances, the archiving of a page is an automated process. The inclusion of a page in the Wayback Machine should not be seen
as an endorsement of its content in any way.

(D Anyone can publish on Medium per our Policies, but we don't fact-check every story.
For more info about the coronavirus, see cdc.gov.

Covid-19 had us all fooled, but now we
might have finally found its secret.

libertymavenstock [ Follow \
Apr 5 - 8 min read L 4 m n A

In the last 3-5 days, a mountain of anecdotal evidence has come out of NYC,
Italy, Spain, etc. about COVID-19 and characteristics of patients who get

seriously ill. It’s not only piling up but now leading to a general field-level

Mark Graham, "Fact Checks and Context for Wayback Machine Pages’, Oct 2020,
https://blog.archive.org/2020/10/30/fact-checks-and-context-for-wayback-machine-pages/
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We need web archives to study original materials later, even if they
contain misinformation

2022-09-28: Using Web Archives in Disinformation Research <

By Michele Weigle - September 28, 2022

“It’s not about trying to archive
the stuff that’s true, but archive
the conversation. All of that is

This is page that Medium.com determined violated their Content Policy, Here is a link o it on thelive Web
In most instances, the archiving of a page is an automated process. The inciusian of a page in the Wayback Machine should not be seen
as an end: in any way.

. . 9
Covid-19 had us all fooled, but now we What people are eXPerlenClng.

2ng§ have finally found its secret. -Mark Graham, Director of the
Apr S - 8 min read y@o6oo

Wayback Machine
https://www.ft.com/content/5belf2ee-d60b-11e9-a0bd-ab8ec6435630

Figure: Example of content label added by the Internet Archive

Following on Lesley Frew's post looking at how journalists use web archives, | wanted to highlight some of the ways that
web archives have been used to study disinformation over the past few years and to bring together some of the work that
our Web Science and Digital Libraries (WS-DL) research group has done in this area. My interest in the intersection of web

archives and disinformation has largely stemmed from developing a Disinformation lecture for our CS 432/532 Web

Michele Weigle, "Using Web Archives in Disinformation Research", https://ws-dl.blogspot.com/2022/09/2022-09-28-using-web-archives-in.html
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Using Web Archives to Find Deleted Tweets

2019-04-17: Russell Westbrook, Shane Keisel, Fake Twitter Accounts, and <
Web Archives
2018-04-23: "Grampa, what's a deleted tweet?" By Michael L. Nelson - April 17,2019
By Nauman Siddique - April 23,2018
pr————
£ Cas Mudde — | don’t want this [J @ L 4
= @CasMudde - Follow
Took screen shot, just in case, but | fear #Breitbart is well
beyond the point of decency and shame that they would
delete this insane tweet. #INTL4335 #lslamophobia e i [ 04800004 &
‘ . ) Breitbart News @ Follow 35 On March 11, 2019 in the NBA, the Utah Jazz hosted their Northwest Division rivals, the Oklahoma City Thunder. During
OBrRtertione the game, a Utah fan (Shane Keisel) and a Oklahoma City player (Russell Westbrook) engaged in a verbal exchange, with
Grampa, what's a Super Bowl? the player stating the fan was directing racist comments to him and the fan admitting to heckling but denying that his
comments were racist. The event was well documented (see, for example, this Bleacher Report article), and the following
Well, lil Muhammad, back when the kuffar ran day the fan received a lifetime ban from all events at the Vivint Smart Home Arena and the player received a $25k fine
things, they stitched up filthy pig skins, from the NBA.
moved them around painted lines, and
shoved each other. There was secular music Disclaimer: | have no knowledge of what the fan said during the game, nor do | have an opinion regarding the
and alcohol - appropriateness of the respective penalties. My interest is that after the game, the fan gave at least one interview with a
A very haram affair! TV station reporter in which he exposed his identity. That set off a rapidly evolving series of events with both real and fake
Twitter accounts, which we unravel with the aid of multiple web archives. The initial analysis was performed by Justin
Whitlock as a project in my CS 895 "Web Archiving Forensics" class; prior to Justin proposing it as a project topic, my only
knowledge of this event was via the Daily Show.
Michael Nelson, "Russell Westbrook, Shane Keisel, Fake Twitter Accounts, and Web
Archives", https://ws-dL.blogspot.com/2019/04/2019-04-17-russell-westbrook-shane.html

Nauman Siddique, "Grampa, what's a deleted tweet?", Apr 2018, https://ws-dl.blogspot.com/2018/04/2018-04-23-grampa-whats-deleted-tweethtml
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Final presentation @oducsreu presentations: @calebkbradford
presenting "Did They Really Tweet That?" (mentor:
@phonedude mln). The project attempts to identify fabricated

@ We Resist tweets through fact-checking and verification techniques.
3hrs- O #oducsreu @WebSciDL @NirdsLab @oducs @ODUSCI @NSF

. Rex Chapman* @

Chapmat

This you

§°% i Ted cruz®

I'll believe in climate change when Texas
freezes over.

oD 32« 106 Comments 1.1K Shares

3:56 PM - Aug 4, 2022

2> Share https://twitter.com/mahanama94/status/1555281601654755328

Caleb Bradford and Michael L. Nelson, Did They Really Tweet That? Querying Fact-Checking Sites and Politwoops to Determine Tweet Misattribution,
https://arxiv.org/abs/2211.09681

Tarannum Zaki, Disinformation Spread on Social Media through Screenshot Sharing: Dataset Description,
https://ws-dl.blogspot.com/2022/12/2022-12-12-disinformation-spread-on.html
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Find All Archived Tweets for a User at Internet Archive
Ww http://web.archive.org/web/20211123000955/https://twitter.com/

s m weiglemc/status/1003997508572471296

< Cc O web.archive.org, w @ % 0O %Incognim(zﬂ

Michele Weigle Twitterissa: "Tc X +

web.archive.org S v @ » 0O @Incognilom)

[https://twitter.com/weiglemc/status/1003997508572471296 |[Go] ¢ L PEC [FNON ]
B23 L3
23 Now 2021 2N 202 1 PIPPY v Avour this capture

INTERNET |

F

| ]
INTERNET ARCHIVE v Michele Weigle ( seuraa
i Explore more than 804 billion web pages saved over time > @weigleme
EacHching
lps/unnv tulter.comywelgleme/status/ Today’s opening session intro at #jcdl2018
included some shoutouts to @WebSciDL.
Calendar - Collections - Changes - Summary - Site Map - ILIEJ Gotta submit a |ot to get accepted_ :)
1,629 URLs have been captured for this URL prefix.
Filter resuits by URL or MIME Type (L.e. ".txt')
URL 1 MIME Type From To Captures
http://www.twitter.com/weiglemc/status/849056515227078656 unk Dec Dec 3
8, 8,
2022 2022
http://www.twitter.com/weiglemc/status/849056542628380679 unk Dec Dec 3
8, 10,
2022 2022
http://www.twitter.com/weiglemc/status/849209209312948226 unk Aug Dec 4
1, 8,
2021 2022
https://twitter.com/weiglemc/status/1003748822273679362/photo/1 text/html Nov Nov 1 6.50 - 5. kesak. 2018
18, 18,
2022 2022 11 uudelleentwiittausta 12 tykkaysta @) .‘ (2] S} 8. ™~
https://twitter.com/weiglemc/status/1003748822273679362/photo/1? text/html Nov  Nov 1 O 2 non O 12
prefetchTimestamp=1668801279723 18, 18,

ALl amaina al. 8 kesak 2018
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Why do journalists use web archives?

View unavailable page
e Deletion - page
e Site unavailable on live web

View change over time
e Content evolution
e Deletion - content

Investigate misinformation/hacking
e Dispute fabricated screenshot
e View historical version

Other
o  Website lifespan

Lesley Frew, Web Archiving in Popular Media II: User Tasks of Journalists, https://ws-dl.blogspot.com/2022/08/2022-08-04-web-archiving-in-popularhtml

Web Archives User Tasks of Journalists

task G0al: View unavailable page
Deletion - page
Site unavailable on live web
View historical version

Interact with histoncal versions

task Goal: View change over time
Content evolution
Deletion - content
Compare previous version
Content lifespan
Added content

Terminology evolution -

task Goal: Investigate misinformation/hacking

Dispute fabricated screenshot
View historical version (hacking)
Dispute rumouring

task Goal: Other

Website Iifespan -
"Google can't find it
Bypass privacy settings

r T T T T T
0 5 10 15 20 25
count

35

40

mweigle@odu.edu (@weiglemc) | ws-dl.cs.odu.edu (@WebSciDL) | April 19, 2023 | Lucy Family Institute for Data and Society



https://ws-dl.blogspot.com/2022/08/2022-08-04-web-archiving-in-popular.html

Searching Web Archives for Changed Text

[added term/phrase || "non cloth" |

[ domain v][any |[ search |

Search results for added phrase: non cloth

NumFound: 2

e Only a few web archives offer full-text search.
e None (yet) allow you to search for what's changed.

url  https://coronavirus.health.ny.gov/node/1
addition 2022-03-09 13:12:20

title Novel Coronavirus (COVID-19) | Department of Health

/

title Novel Coronavirus (COVID-19) | Departme
url  https://coronavirus.health.ny.gov/hon
addition 2022-02-11 21:20:50

of Health

 All travelers, and , should continue to follow all CDC travel requirements
requirements.

» New Yorkers who don't feel well should stay home.
» Wear masks in public indoor spaceand wash hands regularly.

Last memento before the addition: https://wavback.archive-it.org/4887/20220203045021/https://coronavirus.health.ny.gov/home

First memento after the addition: https://wayback.archive-it.org/4887/20220211212050/https://coronavirus.health.ny.gov/home

Lesley Frew, Michael L. Nelson, and Michele C. Weigle, "Making Changes in Webpages Discoverable: A Change-Text Search Interface for Web Archives’, JCDL 2023
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Highlighting Politicians’ Website Changes

deletion of the statement about
George Santos's work history

George Anthony was then offered an exciting opportunity with Goldman
Sachs but what he thought would be the pinnacle of his career was not as
fulfilling as he had anticipated. George joined LinkBridge Investors, where he
quickly advanced to become one of the youngest vice presidents in the
industry.

George's work ethic comes from his mother, who came from nothing, but
worked her way up to be the first female executive at a major financial
institution. On September 11, 2001, George’s mother was in her office in the
South Tower. She survived the horrific events of that day, but unfortunately
passed away a few years later.

Following in his mother’s footsteps, George has a long history of
philanthropic work across New York, and around the country. He has worked
tirelessly with animal rescue efforts in the Tri-State area; and supports other
organizations that help at-risk children and America’s veterans.

George graduated from Baruch College with a bachelor's degree in
economics and finance. He is fluent in Portuguese and Spanish. George
lives on Long Island with his Husband, Matt; and their 4 dogs.

Lesley Frew, "Animating Changes in Webpages, Featuring George Santos's Biography", https://ws-dLblogspot.com/2023/02/2023-02-26-animatin

deletion of the statement about George
Santos's grandparents being Jewish

George's grandparents fled Jewish persecution in Ukraine, settled in
Belgium, and again fled persecution during WWII. They were able to settle in
Brazil, where his mother was born. His father, who comes from Angolan
roots, was also born in Brazil. Both his mother and father legally immigrated
to the United States in search of the American dream, where they began their
family on the foundations of life, liberty, and the pursuit of happiness.
George's drive, commitment and determination were inspired by the legacy
set and left by his mother. She gave up everything to provide for George and
her family. She delivered the American dream to George, a debt that he
wants to repay to the rest of his neighbors and constituents. George’s mother
was in her office in the South Tower on September 11, 2001, when the
horrific events of that day unfolded. She survived the tragic events on
September 11th, but she passed away a few years later when she lost her
battle to cancer.

The American dream that George grew up living is now under an all-out
attack from the Radical Left. Inflation is out of control and crime is rampant in
the streets. New York City and Long Island used to be the gold standard for
quality of life in America — now New Yorkers have watched their communities

mweigle@odu.edu (@weiglemc) | ws-dl.cs.odu.edu (@WebSciDL) | April 19, 2023 | Lucy Family Institute for Data and Society
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Using Web Archives to Document Social Movements and
Disinformation - Practice, Ethics, and Challenges

Using Web Archives to Document
Social Movements and
Disinformation - Ethics
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Emerged in 2016, in response to
efforts to document social
movements that were being
recorded on social media

Provides tools and best practices
for archivists and researchers

ocumetfting the Now Dusumzniing iz o

Y
A t:n.‘.s{(ﬂls o A

i

bl

https://www.docnow.io/

® Documenting the Now x  + v

¢ >cen am

;://www.docnow.io Ha % @ % O @ ncogit

NEWS

ABOUT TOOLS THE TEAM

COMMUNITY

ABOUT

Documenting the Now develops open source tools
and community-centered practices that support the
ethical collection, use, and preservation of publicly
available content shared on web and social media.

Documenting the Now responds to the public's use of social media for chronicling
historically significant events as well as demand from scholars, students, and archivists,
among others, seeking a user-friendly means of collecting and preserving this type of digital
content. Documenting the Now has a strong commitment to prioritizing ethical practices
when working with social media content, especially in terms of collection and long-term
preservation. This commitment extends to Twitter's notion of honoring user intent and the
rights of content creators. Documenting the Now is a core program of Shift Collective. We
are extremely grateful for funding from the Mellon Foundation and technical support from
the Princeton University Library.

SHIFT

Collective

equity by design

CC-BY Documenting the Now Project
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National Forum on Ethics & Archiving the Web (EAW), 2018

\ Goal was to bring together
f activists, librarians, journalists,
s archivists, scholars, developers,
archiving :
e and designers

https://eaw.rhizome.org/

Michael Nelson, "Trip Report for the National Forum on Ethics and Archiving the Web (EAW)", 2018,
https://ws-dL.blogspot.com/2018/04/2018-04-09-trip-report-for-national.html
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Who owns a user's posts on a social media platform?

e Users lack awareness of how social media platforms use their data and
how that data can be used by third parties (including researchers and
journalists)

e Survey found that a significant number of Twitter users were unaware

their tweets could be used by third parties without consent (Fiesler
and Proferes, 2018)

Bergis Jules and Ed Summers, "Documenting the Now Ethics White Paper”, July 2018,
https://news.docnow.io/documenting-the-now-ethics-white-paper-43477929ea3e, https://www.docnow.io/docs/docnow-whitepaper-2018.pdf

Michael Nelson, "Trip Report for the National Forum on Ethics and Archiving the Web (EAW)", 2018,
https://ws-dl.blogspot.com/2018/04/2018-04-09-trip-report-for-national.html
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How to handle potential disinformation or hate speech?

e Malicious actors can pretend to be regular users and spread
disinformation
o @Blacktivist Twitter account, created by Russian IRA, tweeted prolifically
in support of BLM, captured as part of #blacklivesmatter research

e Amplification of disinformation and hate speech is a concern
o Duke Univ opted to not digitize a collection from the Southern Poverty
Law Center to avoid recirculating hate materials

Bergis Jules and Ed Summers, "Documenting the Now Ethics White Paper”, July 2018,
https://news.docnow.io/documenting-the-now-ethics-white-paper-43477929ea3e, https://www.docnow.io/docs/docnow-whitepaper-2018.pdf

Michael Nelson, "Trip Report for the National Forum on Ethics and Archiving the Web (EAW)", 2018,
https://ws-dl.blogspot.com/2018/04/2018-04-09-trip-report-for-national.html
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How to be inclusive without causing harm?

e Increased potential for harm for members of marginalized communities,
especially when participating in activities such as protests or other acts of
civil disobedience

e Activists in marginalized groups can face disproportionate harm from
surveillance

o researcher collecting tweets related to Ferguson was contacted for data by
a company that provides "situational awareness" tools to law enforcement

Bergis Jules and Ed Summers, "Documenting the Now Ethics White Paper”, July 2018,
https://news.docnow.io/documenting-the-now-ethics-white-paper-43477929ea3e, https://www.docnow.io/docs/docnow-whitepaper-2018.pdf

Michael Nelson, "Trip Report for the National Forum on Ethics and Archiving the Web (EAW)", 2018,
https://ws-dl.blogspot.com/2018/04/2018-04-09-trip-report-for-national.html
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Ethical Conundrums and Budgeting ®

archiving
web

https://eaw.rhizome.org/

Ethical conundrums

e Ethical murkiness: What social media to proactively collect or
not collect?
o #MeToo: Important social movement, but women are sharing
personal and traumatic experiences.

o #Parkland / #NeverAgain: Important event and social movement,
but involves minors.

Eagh of these are areas are important, but involve vulnerable
individuals / communities or sensitive topics.
Every decision not to collect results in a gap in historical record.

Can we expect a diverse,
inclusive, ethically-constructed
archival record when spending
0.000x% of university budgets
and 0.25 FTE on (mostly self)

web archlvmg‘? _

https://twitter.com/ianmilligan]/status/977267978772320257

htt s tw1tter com/ianmilliganl/status 772627 84880762

Michael Nelson, "Trip Report for the National Forum on Ethics and Archiving the Web (EAW)", 2018, https://ws-dLblogspot.com/2018/04/2018-04-0
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Recommendations for Preserving Web/Social Media Content in Ethical Ways

e Engage and work with the communities being documented.

e Social media content should not be the only documentation collected.

o "Simply telling the story of what happens in social media is not enough, but it can be a
beginning"

e Follow social media platforms' TOS only where it lines up with the values of the
communities being documented.

o "What is legal is not always ethical, and what is ethical is not always legal.”
e Apply traditional archival practices (appraisal, collection development, donor

relations) to social media and web materials when possible.

Bergis Jules and Ed Summers, "Documenting the Now Ethics White Paper", July 2018,
https://news.docnow.io/documenting-the-now-ethics-white-paper-43477929ea3e, https://www.docnow.io/docs/docnow-whitepaper-2018.pdf
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Representation in Web Archives

e '"For digital collections, who gets represented is closely tied with who:

©)

@)
@)
©)

writes the software

builds the tools

produces the technical standards
provides the funding"

e "The work we do as archivists, as librarians, as digital preservationists, have real

consequences for marginalized people because who is remembered and how

they’re remembered dictates who gets violence perpetrated against them."

e "Neutrality is a threat to the legacies of marginalized people and by extension their

lives."

Bergis Jules, "Confronting Our Failure of Care Around the Legacies of Marginalized People in the Archives", 2016,
https://medium.com/on-archivy/confronting-our-failure-of-care-around-the-legacies-of-marginalized-people-in-the-archives-dc4180397280
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https://archivingtheblackweb.org/

22 A2y Bams

- 7 M
TBW i Pad
the Black web . “ ﬂ'ﬁ.u- m‘;

Goal is to establish a "more equitable and accessible web archiving practice"
to document the Black experience online

Received $2.5M grant from the Mellon Foundation

Develop training program in web archiving aimed at documenting Black life,
history, and culture
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Using Web Archives to Document Social Movements and
Disinformation - Practice, Ethics, and Challenges

Using Web Archives to Document
Social Movements and
Disinformation - Ghallenges:
Twitter
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We spent the Fall of 2020 studying archived Twitter

Kritika Garg, Himarsha R. Jayanetti, Sawood Alam, Michele C. Weigle, and
Michael L. Nelson, “Replaying Archived Twitter: When your bird is broken,
will it bring you down?,” In ACM/IEEE JCDL 2021, pp. 160-169, :

https://arxiv.org/abs/2108.12092

based on a series of blog posts:

Kritika Garg and Himarsha Jayanetti, "Twitter Was Already Difficult To Archive,
Now It's Worse!", July 2020,

https://ws-dLblogspot.com/2020/07/2020-07-15-twitter-was-already.html

Himarsha Jayanetti and Kritika Garg, "New Twitter UI: Replaying Archived
Twitter Pages That Never Existed", November 2020,
https://ws-dl.blogspot.com/2020/11/2020-11-04-new-twitter-ui-replaying.html

Kritika Garg and Himarsha Jayanetti, "Twitter Added Labels On Its Old User
Interface", December 2020,
https://ws-dl.blogspot.com/2020/12/2020-12-08-twitter-added-labels-on-its.html
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The live web keeps changing, so web archives must adjust to keep up

2009

2013

56,046 captures

Twitter.

Hey there! realDonaldTrump is using

Twitter is a free service that lets you keep in touch with people
through the exchange of quick, frequent answers to one simple
question: What are you doing? Join today to start receiving

realDonaldTrump's updates.

ﬂ realDonaldTrump

Watch a powerful and frank
interview with Donald Trump

about the economy on Greta Van e
Susteren's On The Record: Following
http://tinyurl.com/mmjked A - |

Login Join Twitte

Already using Twitter
from your phone? Click here

Name Donald J. Trump
Location New York, NY
Web http://www.trumpt...
Bio The official Twitter
profile for Donald Trump

2 3,784
followng_ Tollowers

Updates 32

[

56,046 captures
20 A00 2009 - 10 por 2023

Tweets

Following
Followers
Favorites

Lists

Follow Donald J. Trump

Email

1

Sign up

Worldwide Trends - Change
#ProvokatorTayyip
#HindIDizloguesinAngrez1
#KizlarTakiplesiyor
#YilardanBeri

#WhatWant

*Faling”

Maurice Sendak

Donald J. Trump @
@realDonaldTrump

“The official Twitter profile for Donald Trump youtube.com/trump
-ebook.com/DonaldTrump

New York, NY - trump.com

Donald J. Trump @reclDonaidTrump sh
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ET!
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Donald J. Trump &

@realDonaldTrump Donald J. Trump @ @realDonaldTrump - 4h e
We will always take care of our GREAT VETERANS. You have shed your blood,

45th President of the United States of

poured your love, and bared your soul,in defense of our country.

America

© Washington, DC
[E Joined March 2009

[&d 2,127 Photos and videos

IR . A
https://web.archive. org/web/ZOl70702084625/http

Donald J. Trump @
@realDonaldTrump

45th President of the United States of America®
© Washington, DC @ Vote.DonaldJTrump.com & Joined March 2009

51Following  87.3M Followers,

Tweets Replies Media Likes

Donald J. Trump & @realDonaldTrump - Jan 8, 2021
To all of those who have asked, 1 will ot be going to the Inauguration on January 20th.

https://web.archive.org/web/20230407025620/https://twitter.com/realDonald Trump
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@realDonaldTrump Twitter account is well archived

Internet
Archive

INTERNET ARCHIVE
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Trump Twitter Archive

e
56,571 tweets found

Twitter has permanently suspended Trump's account (January 8th, 2021)

Q search for anything.

Deleted fitters

Devicefitters

o

Janeth 2021- 104428 AMEST  To allof those who have asked, | will not be going to the Inauguration on January 20th.

@stk Dstik @ show

The
Trump
Archive

Jansth 202194638 AMEST  The 75,000,000 great American Patriots who voted for me, AMERICA FIRST, and MAKE AMERICA GREAT AGAIN, wil
105k Qagtk @show  have a GIANT VOICE long into the future. They will not be disrespected or treated unFairly in any way, shape o

Jan 2021 THO24PMEST  hitpsyt.co/csKOTZVWGe

@ 55 Dsask @ sow

Jan6th2021-GOLOIPMEST  These are the things and vucs ot hapen whan's aerd e sceion Voo souncsrmoniode &
for solong. Go home with love
&inpeace. Rememberthis Gy forever
Jan 6th 2021 4:17:24 PM EST httpsy/t.co/Pm2PKVOFp3
0 Qo (@ peleted
dmanaousasaepesT - am asingfor everyone atthe U, Cpiol o remain pedceful Novience! Remember,WE e the Pary of Law &
156k Q 730k @show  Order - respect the Law and our great men and women in Blue. Thank yor
Jan@h2021-238S9PMEST  Please support our Capitol Police and Law Enforcement. They are truly on the side of our Country. Stay peaceful!

@ 1o O sk @svow

et e Mike Pence didnt

todowhat

our Country and our

https://www.thetrumparchive.com/

Factbase

DonALD TRUMP.

SPEECHES. TWEETS. POLICY.

Unepiep. UNFILTERED. INSTANTLY: |
=

https://factba.se/trump/

Did you know @realDonaldTrump maintained a video log

(Vlog) from 2011-2014. He deleted most of it prior to

2015. However... we have it here. 105 of the 108, almost

3 hours of video, 30k words added to the record.
factba.seftrump-viog
605 PM - Mar 12,2018
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Used @realDonaldTrump to study the impact of Twitter Ul change
on web archives

2020-05-01 2021-01-08 2022-11-19

Q Twitter stopped Permanent Suspension . Elon Musk brings Donald
supporting its old Ul of @realDonaldTrump ~ Trump back on Twitter

Collected ~8 months of archived data of

No content on live web for ~2 years
@realDonaldTrump to quantify the impact of the change e W y

as account was suspended

https://blog twitter.com/en_us/topics/company/2020/suspension
https://en.wikipedia.org/wiki/Acquisition_of_Twitter_by_Elon_Musk
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Tweets in old Ul are embedded in HTML / New Ul requires JSON requests

Search Twitter

3 Home

5 Moments
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Tweets Tweets & replies Media

Donald J. Trump &

@realDonaldTrump

Donald J. Trump & @realDonaldTrump - 4h
We will always take care of our GREAT VETERANS. You have shed your blood,

poured your love, and bared your soul, in defense of our country.

45th President of the United States of
America

© Washington, DG
(& Joined March 2009

[ 2,127 Photos and videos

© 83K

Donald J. Trump & @realDonaldTrump - 10n
My use of social media is not Presidential - it's MODERN DAY PRESIDENTIAL.

Make America Great Again!

n 7k Q 2k
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> ( ‘You may also like - Refresn \

Q Have an account? Log in~

Follow

New to Twitter?

Sign up now to get your own
personalized timeline!

President Trump &
@POTUS
Hillary Clinton &
@HillaryClinton

> Barack Obamae
@BarackObama
CNNo
@CNN

( Fox News &

@FoxNews
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~N
Worldwide Trends
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26.4K Tweets
#BBCDebate @
\__638' Tweets Y,

&« Donald J. Trump &

591K Tweets

New Ul

Donald J. Trump @

@realDonaldTrump

45th President of the United States of America®™

® Washington, DC (2 Vote.DonaldJTrump.com () Joined March 2009
51Following  87.2M Followers

@)) Followed by Muhammad Muktar Abubakar, Sami Uddin, and 59 others you follow

Tweets Replies Media Likes

@@D«»@Jmm@,n@(

Donald J. Trump & @realDonaldTrump - Jan 8, 2021
To all of those who have asked, | will not be going to the Inauguration on
January 20th.

Q 3214k 1 188.6K Q 634.9K il &
Donald J. Trump & @realDonaldTrump - Jan 8, 2021
The 75,000,000 great American Patriots who voted for me, AMERICA
FIRST, and MAKE AMERICA GREAT AGAIN, will have a GIANT VOICE long
O into the future. They will not be disrespected or treated unfairly in any

Q  Search Twitter

resioenT
DONALD 3. TRUMP.

ﬂou might like
a James O'Keefe &

@JamesOKeefeIIl

QOW more

Ben & Candy Cars... &
@RealBenCarson

Eric Trump &
@EricTrump

i What’s happening

NHL - 1 hour ago
Maple Leafs at Panthers

Trending

v

base HTML contains only a skeleton, and all page sections are
served dynamically through APl JSON responses

20 tweets and Twitter bio and are

Content populated with
embedded in the base HTML

follow-up XHR requests

(https://api.twitter.com/2/timeline/profile/25073877.json?..)
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New Ul mementos may replay pages that never existed on live web
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Donald J. Trump &
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45th President of the United States of America®™
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Tweets Tweets & replies Media Likes President Trump & 7 o >
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( Follow )
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The following media includes potentially sensitive content. 4 The White House & 7 N
Change settings View W @WhiteHouse 1 Follow /)
Q o« 1 34 Q seik X ™ US government account
Show this thread Show more

e Donald J. Trump @ @realDonaldTrump | Aug 16 Aug 1 6

Thank you Franklin! What's happening
Q Franklin Graham & @Franklin_Graham - Aug 15 MLB - LIVE
My prayers are with @POTUS @realDonaldTrump and the family as his Red Sox at Yankees
brother, Robert, passed away today. The President shared that Robert Trending with: Kevin Pillar and Rose
was not only his brother, but his best friend. | know they would Lavelle
appreciate your prayers as well during this time.
Son.com/2020/08/15/pal NFL - Trending ~

https://ws-dlL.blogspot.com/2020/11/2020-11-04-new-twitter-ui-replaying.html
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Each section could have a different datetime
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Garg et al, ACM/IEEE JCDL 2021
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Twitter introduced labels in May 2020

Were being
widely used by
November 2020

&

- C @ twitter.com/realDonaldTrump Z % % e
e =

& Donald J. Trump & T )
58.6K Tweets L&, S
Donald J. Trump & @realDonaldTrump - Nov 8 oo0
....Where it mattered, they stole what they had to steal. @newtgingrich

[ @ This claim about election fraud is disputed ]

Q© 401K 1 54K Q 301.4K )
Donald J. Trump & @realDonaldTrump - Nov 8 @00
“We should look at the votes. We're just beginning the tabulation stage. We

should look at these allegations. We're seeing a number of affidavits that
there has been voter fraud. We have a history in this country of election
problems. In Pennsylvania you had an order by a...

[ @ This claim about election fraud is disputed ]

Q 66K 10 90.2K Q 391k

=3

Show this thread

Donald J. Trump & @realDonaldTrump - Nov 8 000
Replying to @realDonaldTrump
....how these ballots were authenticated, because if there’s a problem in the
system about authentication, that would seriously affect the ENTIRE
ELECTION - And what concerns me is that we had over a hundred million
mail-in ballot in cites like Philladelphia...

Qoraorgeoo g

[ @ Learn how voting by mail is safe and secure ]

Q 19.9 11 43.2K Q 237 &
Donald J. Trump & @realDonaldTrump - Nov 8 oo0
...and Detroit with a long series of election problems (to put it mildly).”

@JonathanTurley

Q

[ @ Learn how voting by mail is safe and secure ]

&

2 C

Qorvoogaoo g

® ® e e

C @

@ twitter.com/realDonaldTrump

Donald J. Trump &

58.6K Tweets

Donald J. Trump & @realDonaldTrump - Nov 7

z % *Q

Some or all of the content shared in this Tweet is disputed and
might be misleading about an election or other civic process.
Learn more

View

l

Donald J. Trump (] @realDonaldTrump - Nov 7

-
Some or all of the content shared in this Tweet is disputed and
might be misleading about an election or other civic process.
Learn more

View

u

Donald J. Trump & @realDonaldTrump - Nov 7

r
Some or all of the content shared in this Tweet is disputed and
might be misleading about an election or other civic process.
Learn more

L

View

u

Donald J. Trump & @realDonaldTrump - Nov 7

e
Some or all of the content shared in this Tweet is disputed and
might be misleading about an election or other civic process.
\_Learn more

View

o’

Donald J. Trump Retweeted
Donald J. Trump & @realDonaldTrump - Nov 6
Incredibly stated Jim!

https://ws-dLblogspot.com/2020/12/2020-12-08-twitter-added-labels-on-its.html
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We categorized labels as “Fact-check” and “Violated Twitter Rules” (VTR)

' Fact-check Labels | ' Violated Twitter Rules Labels |
Donald J. Trump & v Donald J. Trump & v
@realDonaldTrump @realDonaldTrump

H . s This T t violated the Twitter Rules about di isleadi d
There is NO WAY (ZERO!) that Mail-In Ballots will be potertally barrFulinFormalorirelatid £ COVIDIS. Honever Twitsthas
anything less than Substantial[y fraudulent. Mail boxes determined that it may be in the public's interest for the Tweet to remain

. . . ible. L
will be robbed, ballots will be forged & even illegally e e
printed out & fraudulently signed. The Governor of Flu season is coming up! Many people every year,
California is sending Ballots to millions of people, sometimes over 100,000, and despite the Vaccine, die
anyone..... from the Flu. Are we going to close down our Country?

No, we have learned to live with it, just like we are
learning to live with Covid, in most populations far less
lethal!!!

8:03 AM - Oct 6, 2020 - Twitter for iPhone

@ Get the facts about mail-in ballots

8:17 AM - May 26, 2020 - Twitter for iPhone

| 36.1K Retweets  11.7K Quote Tweets  125.3K Likes

View Quote Tweets

O 0 %)

>

| ) |
https://twitter.com/realDonald Trump/status/1265255835124539392 https://twitter.com/realDonald Trump/status/1313449844413992961
Garg et al, ACM/IEEE JCDL 2021
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Most web archives continued to archive the old U, but labels were
only included in Twitter’s new Ul

Archived Version Live Version
W Donald J. Trump on Twitter x + W Donald J. Trump on Twitter: *.. x -+
C O [ webarchive org/web/20200529145339/https:/twitter com/realDonaldTrump/status/1266231100780744704_] < C O [[&_twittercom/realDonaldTrump/status/1266231100760744704) Twitter's
wwrener axcunve | [Nips Jiwiter comirealDonaldTrumpistatusi1266231100780744704 | =] may gLl iS lailn T
[T ———" i < y & Thread disc &
29 Ma Jul 2020 2020
Donald J. Trump @ e . © Donald J. Trump @ / v
@realDonaldTrump @realDonaldTrump
i X )
Old User Interface ....These THUGS are dlShOﬂOI’Ing the H This Tweet violated the Twitter Rules about glorifying violence. However, Twitter
. memory of George F|0yd and | won't let has determined that it may be in the public’s interest for the Tweet to remain
) . accessible. Learn more
that happen. Just spoke to Governor Tim Q ’
Walz and told him that the Military is with ..These THUGS are dishonoring the memory of George
him all the way. Any difficulty and we will & Floyd, and | won't let that happen. Just spoke to
assume control but, when the Iootlng| 0 Governor Tim Walz and told him that the Military is with
starts, the shooting starts. Thank you! him all the way. Any difficulty and we will assume
SRR 28 My 2020 5] control but, when the looting starts, the shooting starts.
5 Q Thank you!
Brian Tyler Cohen @ @briantylorcohen - 10h No Sigll of ” & 12:53 AM - May 29, 2020 - Twitter for iPhone
9 Replying to @realDonaldTrump Twitter's
Anyone wondering what he means by "THUGS"? . . @ ‘L_l
N disclaimer
© 806 1 534 Q s
m KeanoTheDog @judgeyourselfe9 - 10h v ° rf
5 New User Interface
Y e,
T, WHEN
YOU GROWUP? “ .

https://web.archive.org/web/20200529145339/https://twitter.com/realDonald Trump/status/1266231100780744704

Garg et al, ACM/IEEE JCDL 2021
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https://ws-dLblogspot.com/2020/12/2020-12-08-twitter-added-labels-on-its.html

Twitter added VIR label to old Ul by at least August 26, 2020

® Memento without label

® Memento with label

® Tweeted at

[https:/ /twitter.com/realdonald

92 captures
23 Aug 2020 - 5 Oct 2022 2019 pirdy] 2021

' Donald J. Trump &
@realDonaldTrump

So now the Democrats are using Mail Drop
Boxes, which are a voter security disaster.
Among other things, they make it possible for
a person to vote multiple times. Also, who
controls them, are they placed in Republican
or Democrat areas? They are not Covid
sanitized. A big fraud!

4:25 - August 23, 2020

© 0 Q

Follow me v

This tweet violates the Twitter rules about the integrity of citizens and elections.
However, Twitter has determined that this tweet is public, so you can continue to view
it. Click here for details

August 26,2020  September 9, 2020

N : D e S

S S8e8s——

.:—0-0-00—000.—

; .0—0 eeee

G0 emcoam occam
C :
: 2

M;ay Jdn Jbl AL‘Jg Sép O'ct N(')V D'ec

mweigle@odu.edu (@weiglemc) | ws-dl.cs.odu.edu (@WebSciDL) | April 19, 2023 | Lucy Family Institute for Data and Society

p/status/12974952| [ Go || V- Easdd SEP HoQ

¥ About this capture



https://ws-dl.blogspot.com/2020/12/2020-12-08-twitter-added-labels-on-its.html

But, the “Fact-check” label is still not a part of the old Twitter Ul

&S |ﬁ twitter.com/realDonaldTrump/status/126525583... © Q ™& @Incognito i
Old User Interface

Donald J. Trump on Twitter: "I X +

<« c 0 web.archive.org Q@ % @ % O @ incognito  :

[https://twitter.com/realDonaldTrump/status/ 1265255835124539392 | [Go] Nov BEd JaN 00
465 captures A101L3 [ i ¥]
26 May 2020 - 9 Apr 2023 pi7232022 PIPEY v About this capture

Login Sign up

e Donald J. Trump & olow e Donald J. Trump @

@realDonaldTrump @realDonaldTrump
There is NO WAY (ZEROQ!) that Mail-In There is NO WAY (ZERO!) that Mail-In Ballots will be anything less than substantially
Ballots will be anything less than fraudulent. Mail boxes will be robbed, ballots will be forged & even illegally printed

3 . . out & fraudulently signed. The Governor of California is sending Ballots to millions of
substantially fraudulent. Mail boxes will people, anyone.....

be robbed, ballots will be forged & even
illegally printed out & fraudulently
signed. The Governor of California is ot e oo maLin Ballos

TroutoTe

© Stay informed

sending Ballots to millions of people,
anyone

5:17 AM - 26 May 2020 \ o 19.1K Retweets  11.8K Quote Tweets ~ 81.8K Likes
No sign of

35,448 Retveets 121,523 Likes (g3 3 ® a ’ TWltt er' S o) o) V)

12:17 PM - May 26, 2020 - Twitter for iPhone

Oax Tk O ux Fact-check labels

Donald J. Trump & @realDonaldTrump - May 26, 2020
e Replying to @realDonaldTrump

....living in the state, no matter who they are or how they got there, will get one. That will be followed up with
Donald J. Trump @ @realDonaldTrump - May 26 professionals telling all of these people, many of whom have never even thought of voting before, how, and for
...living in the state, no matter who they are or howthey got there, will get one. whom, to vote. This will be a Rigged Election. No way!
That will be followed up with professionals telling’all of these people, many of
whom have never even thought of voting befgre, how, and for whom, to vote,
This will be a Rigged Election. No way!

© stay informed

Get the facts about mail-in ballots

QO 15k 0 20k Q 3k

https://web.archive.org/web/20210107122017/https://twitter.com/ https://web.archive.org/web/20221210011720/https://twitter.com/
realDonaldTrump/status/1265255835124539392 realDonald Trump/status/1265255835124539392
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Today, the “Fact-check” label is no longer on the live web either

‘ @ web.archive.org/web/20221122044113/https://twitt... & ¢ & - €« C' @ twitter.com/realDonaldTrump/status/12652558351... & h + R O & : [
! [https://twitter.com/realDonaldTrump/status /126525583517 OCT Bl JAN , s Thread
| | 465 captures
26 May 2020 - 9 Apr 2023 2021 pdvr¥d 0023 NI
: " Donald J. Trump &
. il Q ‘ @realDonaldTrump
There is NO WAY (ZERO!) that Mail-In Ballots will be anything less than
Donald J. Trump & @} substantially fraudulent. Mail boxes will be robbed, ballots will be forged
@realDonaldTrump & even illegally printed out & fraudulently signed. The Governor of
California is sending Ballots to millions of people, anyone.....
" | - . " . '
There is NO WAY (.ZERO.) that Mail Ir) Ballots V\_Illl be anything - — No Twitter's
less than substantially fraudulent. Mail boxes will be robbed, heck 1 1
: X . Fact-check labe
ballots will be forged & even illegally printed out & fraudulently 19.3KRetweets 1.8K Quotes 82K Likes 1,448 Bookmarks
signed. The Governor of California is sending Ballots to
millions of people, anyone..... © L= © H &

) Donald J. Trump & @realDonaldTrump - May 26, 2020
© Stay informed ‘ i Y

Replying to @realDonaldTrump

...living in the state, no matter who they are or how they got there, will get
one. That will be followed up with professionals telling all of these people,
many of whom have never even thought of voting before, how, and for
whom, to vote. This will be a Rigged Election. No way!

Get the facts about mail-in ballots

ind out more

%
12:17 PM - May 26, 2020 - Twitter for iPhone @ K B 123K @ 4 W8

Jeff Tiedrich & @itsJeffTiedrich - May 26, 2020
Replying to @realDonaldTrump
fact check:
- mail-in balloting has already been a thing for decades
- dozens of states already use mail-in ballots
- the amount of voter fraud over all this time has been a rounding error

19.1K Retweets  11.8K Quote Tweets  81.9K Likes

£

) 0 Y

https://web.archive.org/web/20221122044113 /https://twitter.com/realDonald Trump/status/1265255835124539392
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Using Web Archives to Document Social Movements and
Disinformation - Practice, Ethics, and Challenges

Using Web Archives to Document
Social Movements and
Disinformation - Ghallenges:
Instagram
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Instagram was a significant front in the

e Russian Internet Research Agency (IRA)

e Manipulated social media narratives to
influence American culture and politics
in run-up to 2016 Presidential election

e Employed 1000+ to engage in influence
operations, budget of over $25M

e Analysis commissioned by the US Senate
Select Committee on Intelligence

RA’s influence operation

Facebook Instagram
Likes 37,627,085 183,246,348
Likes/Post 612 1668
Comments 3,339,762 4,017,731
Comments/Post 54 34
Reactions 588,182 N/A
Shares 30,350,130 N/A
Total Engagements 76,505,149 187,264,079

New Knowledge, "The Tactics & Tropes of the Internet Research Agency", 2018, https://cdn2.hubspotnet/hubfs/4326998/ira-report-rebrand Final]14.pdf
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https://cdn2.hubspot.net/hubfs/4326998/ira-report-rebrand_FinalJ14.pdf

However, Instagram is not as studied as Twitter or Facebook

Twitter Instagram
450 million monthly active users 2 billion monthly active users
8 million hits in Google Scholar 3 million hits in Google Scholar
Open (for now) API allows for searching and APl is focused more on allowing creation of
downloading public tweet content content and monitoring engagement
Sharing based on retweets No native sharing feature (though there are
methods for "regrams")
Public posts and accounts viewable to not logged | Public posts and accounts limited for not logged
in users and bots in users and bots
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Instagram has banned accounts tied to misinformation

Facebook takes down Ukraine
disinformation network and bans Instagram meme account with 14 million followers banned for

Russian-backed media coronavirus scam

No, PayPal is not sending people $1,000.

Meta says network ran websites posing as independent news
entities and created fake personas
f

Facebook and Instagram have taken down a disinformation network By Matt Binder on March 30,2020

targeting people in Ukraine, as their owner announced it was blocking access
to the Russian state media outlets RT and Sputnik across the European https://mashable.com/article/instagram-bestmemes-coronavirus-scam
Union.

https://www.theguardian.com/technology/2022/feb/28/facebook-takes-
down-disinformation-network-targeting-ukraine-meta-instagram . . .. .
RFK Jr. kicked off Instagram for vaccine misinformation

y O

By The Associated Press  February 11, 2021
Nearly 1,000 Facebook,
Instagram accounts deactivated
o .o o
- Instagram on Wednesday banned Robert F. Kennedy Jr., son of former presidential candidate
gr Y. Y P
oy Jordan St | Published Decrber 2, 2021 | Updated 10740 | Soca meia | FOXTV Digtl Team | b Robert F. Kennedy, from repeatedly posting misinformation about vaccine safety and COVID-19.
Meta deleted nearly 1,000 Instagram and Facebook accounts, groups in Kennedy Jr. has amassed a huge following on social media, where he frequently posts debunked
several countries last month, most of which were found to belong to a . . p G s
or unproven claims about vaccines. He also uses his social media pages to post about large

sprawling network from China trying to spread COVID-19 misinformation.
pharmaceutical firms and environmental health concerns.

The deactivated accounts, originating in Palestine, Poland, Belarus and

China, violated Meta’s Coordinated Inauthentic Behavior (CIB) policy, which htt s://apnews.com article l”.f i banned instaoram-vaccine l’l’liSil’lfO d72 13

is when users manipulate public debate for a strategic goal where fake
accounts are central to the operation. 572f04ec9b23cec58881bc32d9

https://www.fox29.com/news/nearly-1000-facebook-instagram-acc
ounts-deactivated-over-covid-19-misinformation

mweigle@odu.edu (@weiglemc) | ws-dl.cs.odu.edu (@WebSciDL) | April 19, 2023 | Lucy Family Institute for Data and Society


https://www.theguardian.com/technology/2022/feb/28/facebook-takes-down-disinformation-network-targeting-ukraine-meta-instagram
https://www.theguardian.com/technology/2022/feb/28/facebook-takes-down-disinformation-network-targeting-ukraine-meta-instagram
https://apnews.com/article/rjf-jr-banned-instagram-vaccine-misinfo-d72913572f04ec9b23cec58881bc32d9
https://apnews.com/article/rjf-jr-banned-instagram-vaccine-misinfo-d72913572f04ec9b23cec58881bc32d9
https://www.fox29.com/news/nearly-1000-facebook-instagram-accounts-deactivated-over-covid-19-misinformation
https://www.fox29.com/news/nearly-1000-facebook-instagram-accounts-deactivated-over-covid-19-misinformation
https://mashable.com/article/instagram-bestmemes-coronavirus-scam

For instance, Instagram has banned 10 of the "Disinformation Dozen"

Just 12 People Are Behind Most Vaccine Hoaxes

1. Joseph Mercola ) , On Social Media, Research Shows
2. Robert F. Kennedg, Jr. m Updated May 14,2021 - 11:48 AMET
3. Ty and Charlene Bollinger BANNED https://www.npr.org/2021/05/13/996570855/disinform
4. Sherri Tenpenny ation-dozen-test-facebooks-twitters-ability-to-curb-v
5. Rizzalslam [ISTE accine-hoaxes
6. Rashid Buttar I3
7. Erin Elizabeth pSTER o ) . )
8. SayerJi [IETER Majority of Covid misinformation came
9. Kelly Brogan | from 12 people, report finds
v 10. Christiane Northrup [SIER
p - = 11. Ben Tapper m CCDH finds ‘disinformation dozen’ have combined following of 59

WHY PLATFORMS MUST ACT ON TWELVE (4 million people across multiple social media platforms

LEADING ONLINE ANTI-VAXXERS i : : ¢ D

’ ebbanl ‘ / 12. Kevin Jenkins [ISIER

https://www.theguardian.com/world/2021/jul/17/covi
d-misinformation-conspiracy-theories-ccdh-report

Center for Countering Digital Hate, "The Disinformation Dozen: Why Platforms Must Act on Twelve Leading Online Anti-Vaxxers", 2021,
https://counterhate.com/research/the-disinformation-dozen
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https://counterhate.com/research/the-disinformation-dozen/
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https://www.npr.org/2021/05/13/996570855/disinformation-dozen-test-facebooks-twitters-ability-to-curb-vaccine-hoaxes
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https://www.theguardian.com/world/2021/jul/17/covid-misinformation-conspiracy-theories-ccdh-report
https://www.theguardian.com/world/2021/jul/17/covid-misinformation-conspiracy-theories-ccdh-report

You can't view banned accounts on the live web

LA @ Pagenotfound - Instagram X+

<« c o a www.instagram.com % @ % O @ mcognito

®0 @ ragenctiound-instagam X + ®0 @ Fagenctfound-instagram X +

<« cC o a www.instagram.com) % © # O @ nncognito  : €« c o & ‘www.instagram.com % @ % O @ mcognito

qmgqm Q Search m Sign Up

Sorry, this page isn't available.

The link you followed may be broken, or the page may have been removed. Go back to Instagram.

Log into Instagram

Log in to see photos and videos from friends and discover other accounts you'll
love.

instagram.com/robertfkennedyijr/

‘lwstmymm ) Searc m sign Up ﬂnbtagnm Q search m signUp

Sorry, this page isn't available. Sorry, this page isn't available.

The link you followed may be broken, or the page may have been removed. Go back to Instagram. The link you followed may be broken, or the page may have been removed. Go back to Instagram.

Log into Instagram Log into Instagram
Log in to see photos and videos from friends and discover other accounts you'll Log in to see photos and videos from friends and discover other accounts you'll

love. love.

instagram.com/drbuttar/ instagram.com/drchristianenorthrup/
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Need web archives to examine content hefore accounts banned

Robert F. Kennedy Jr. (@robert X -+

© Pagenotfound - Instagram X+

< (& @& web.archive.org D SR N | @ Incognito

CcC 0 & www.instagram.com % © #® O @ mcognito } lﬂl!llllﬂ!l! &

(IVIATKHJ’[QM Q  search m Sign Up

( - 720 posts 106k foliowars 335 following
/
. . q £ Robert F. Kennedy Jr.
f
Sorry, this page isn't available. Robert £. Kennedy, Jr. is founder + chairman of eperaliance +
@ChildrensHealthDefense, and co-counsel in #Roundup litigation
o web.archive.org/web, 21050/https://www.facebook
The link you followed may be broken, or the page may have been removed. Go back to Instagram. 8 - .
Waterkeep. Activism Family
# POSTS

o Pt Prcar Mates MO
"Debate” no. But sit dow.
Kennecy &s you sugoss
wilng to spask vith hir

Log into Instagram

Log in to see photos and videos from friends and discover other accounts you'll
love.

instagram.com/robertfkennedyijr/
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598 archived |G account pages for RFK, Jr. in IA

SEP ocT NOV DEC
1 2 3 @ s 1 2 3 1 Q. 3 G50 ¢ 7 1 2 3 4 5
6 7 8 9 10 1 12 4 5 6 7 8 @ 10 8 9 40 11 42 13 14
2020 13 14 15 16 17 18 19 1" 12 13 14 15 16 17 15. 16 17 18
20 21 22 23 24 25 26 18 19 20 21 22 23 24 22. 23. 24 .25
27 28 29 30 25 26 20 28 29 30 31 29 30
JAN FEB MAR APR
1 ‘2 & 4 5 6 1 2 3 4 5 8 1 2 3
7 8 9 10 11 12 13 7 8 9 10 11 12 13 4 5 6 7 8 9 10
2021 14 15 16 17 8 19 20 14 15 16 17 18 19 20 1 12 13 14 15 16 17
21 22 23 24/2{5 26 27 21 22 23 24 25 26 27 18 19 20 21 22 23 24
28 banned 28 20 30 31 25 26 27 28 29 30
https://web.archive.org/web/20200000000000* /https://www.instagram.com/robertfkennedyijr
https://web.archive.org/web/20210000000000*/https://www.instagram.com/robertfkennedyjr
Haley Bragg, Himarsha Jayanetti, Michael L. Nelson, and Michele C. Weigle, Less than 4% of Archived Instagram Account Pages for the

Disinformation Dozen are Replayable, ACM/IEEE JCDL 2023, based on REU report https://arxiv.org/abs/2301.09188
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https://web.archive.org/web/20210000000000*/https://www.instagram.com/robertfkennedyjr/
https://arxiv.org/abs/2301.09188

But most of these just redirect to the Instagram Login Page

web.archive.org/web/2020111° X + @ Login - Instagram X + v

& X 0 A web.archive.org, @ ¥+ @ % 0O @ Incognito

&

C O A web.archive.org 2 @ % @ » 0O @Incognim

INTERNET
LU ARCHIVE

‘https://www.instagram.(om/accounts/login/

9,874,328 captures
3 Jul 2012 - 3 Feb 2023

INTERNET ARCHIVE

mau"ne“mﬂﬂ"l"ﬂ Log in to continue

https://www.instagram.com/robertfkennedyjr/ |
17:00:20 November 17, 2020

Phone number, username, or email
Got an HTTP 302 response at crawl time

Password
Redirecting to...
https://www.instagram.com/accounts/login/

OR

Impatient?
Ei Log in with Facebook

?
¥==  The Wayback Machine is an initiative of the Internet Archive, a 501(c)(3) non-profit, Forgot password?

X o ggital librarv of Internet sites and other cultural artifacts in digital form.
Connecting...

Bragg et al, ACM/IEEE JCDL 2023
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Only 6 successful replays for instagram.com/RobertFKennedy)r

Mementos Percentage
Redirects to Login Page 592 99.0%
Replayed Account Pages 6 1.0%
Total Mementos 598 100%

Bragg et al, ACM/IEEE JCDL 2023
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Even if archived, not all post images may be replayable

No loaded post images: 3

robertfkennedyir ¢ [
109poss  Ti2kfollowers 570 following

Rabert £ Keody .

eeperAlliance

lonsanto #Roundup litigation
web.archive. bout-u

& PosTS REELS

 3nd against unwanted medical
experimentation

by Robert . Kennedy J.on
6. 2020. Image m3

‘on The Defender, Link in b
childrensheakthdefense.org/Defender

[Binstagramiis currently not allowing me to Lo ety nt lving e :Thank you @TheoVon and @ReallickDa*
tesse subsribs 1o for having me on
Linkin bic B Setecror kin b 0 post
Shout medka ues Desse sbscbe o The
Defender for free. Linkin bio. #Theolon

it #poccasnille

Bragg et al, ACM/IEEE JCDL 2023

Partial loaded post images: 1
obertfkennedyir o (X

850posts 290k foll

Robert F. Kennedy Jr.
Robert £. Kennady, Jr
IdrensHealthD

9O e

Kyra Waterkeep. Activism Family

is founder + chairman of erAlliancs

o-counsel in #Monsanto #

ndup litigation.

@ PosTS,

Fauci’s NIAID Funded Bat
CUVID Studles in Wuhan Lah

Breaking news:
Google to censor
5G criticism

Complete loaded post images: 2

roberttkennedyjr & ﬂ

842posts 219 followers 417 following

RobertF. Kennedy Jr.

ounsel in #Monsanto #Roundup litigation.

o Waterkeep. Actvism Family
@ posTs 6v cae
Breaking news:
Google to censor
5G criticism

BIG TELECOM MAY BE RUSHING TO INSTALLSR
NEAR YOUR HOME

WHAT YOU MAY FEEL:

NOW. LATER:

>
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Instagram has made it even harder to archive pages

2021, 2022: Low percentages of replayable mementos and
number post images available in those replayable mementos

Percentage of Replayable Mementos Over Time

100+
List of Account Pages

= Disinformation Dozen
= Health Authorities

751

50

251

Percentage of Replayable Mementos

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Year

Bragg et al, ACM/IEEE JCDL 2023

Number of Post Images in Replayable Mementos for Disinfo Dozen

400

Number of Post Images

w

o

o
s

N

o

o
1

sab;

o

o
L

= |dentified
= Loaded
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Year
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Using Web Archives to Document Social Movements and
Disinformation - Practice, Ethics, and Challenges

e Web archiving is an important tool for documenting events in our society.

e Web archives have been used to help document social movements, important
cultural events, and disinformation on the web.

e Developers and archivists need to collaborate with activists and members of
affected communities to ensure there is representation, but not harmful exposure.

e Changes in social media platforms and web technologies present multiple
challenges for web archives.

https://ws-dl.blogspot.com https://weiglemc.github.io/talks/ https://bitly/weigle-lucy-2023
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