Memento
Accessing Resource Versions Using Datetime Negotiation

Herbert Van de Sompel
Robert Sanderson
Michael L. Nelson

memento

/

http://mementoweb.org/

Memento is funded by
The Library of Congress

http://www.slideshare.net/hvdsomp/memento-updated-technical-details-may-2011

u»

@ 02lo) Memento A OLp
L m/ SWIB 2011, Hamburg, Germany, November 2011 » Los Alamos [p)MINION

UNIVERSITY




Memento wants to make it Easy

to navigate the Web of the Past
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Memento achieves this by introducing

a uniform version access capability to

iIntegrate the past and current Web
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Problem Statement ...
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Resources have Representations
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resources
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Resources have Representations that Change over Time
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Only the Current Representation is Available from a Resource

only

the current representation
is available

from a resource
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Old Representations are Lost Forever
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Archived/Version Resources Exist

the old representations well, that is not
are lost forever not entirely true
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Resource Versions on the Web

« Content Management Systems
« Web Archives
 Transactional archives

« Search engine caches
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Sep 11 2001, 20:36:10 UTC

Dec 20 2001, 4:51:00 UTC

Resource Versions

C\N.com.SPECIAL REPORT

COMPLETE COVERAGE
World Trade Center towers collapse after hit

Crash destroys part of Pentagon

THER
BUSINESS
SPORTS

White House, Capitol evacuated

American, United confirm losing planes
Bush: 'We'll hunt them down' | Statement
S. offici
Attacks strike financial markets

= FAA grounds all U.S. flights until noon
Wednesday

® U.S. military on 'high alert'
® Major sports events postponed

WORLD SCENE

More attacks can't be ruled out

ENTERTAINMENT
TRAVEL
EDUCATION

Terrorists strike New York, D.C.

At 8:45 a.m. EDT, the first of two airliners
crashed into the World Trade Center, opening
E-MAIL SERVICES a horrifying and apparently coordinated

CNN ON PDA terrorist attack on the United States, which
ABOUT US saw the collapse of the two 110-story towers
into surrounding Manhattan streets and a
later attack on the Pentagon.

B Taliban statement: 'Afghanistan feels your pain'
B World in shock | Evacuations amid chaos

CNN TV ® Middle East, Asia condemn attacks

show transcripts

CNN Headline News
PrTE gy FULL STORY » RESOURCES AND RESCUE

askCNN Giuliani: 1,500 'walking wounded' in New York
SPECIAL REPORT » Emergency contact information

T VIDEO PHOTO GALLERY  CHRONOLOGY EXTRA INFO
CNN.com Europe Watch video of second Aftermath of the attacks in At 8:45 a.m. EDT, day of World Trade Center,
set your edition plane crash at World Trade  New York and Washington  disaster begins Pentagon, 767
Center
Map of attacks

More audio/video >>

http://web.archive.org/web/20010911203610/http://
www.cnn.com/ archived resource for http://cnn.com

TryBeta 2 Log in/create account
article discussion view source history

September 11 attacks

From Wikipedia, the free encyclopedia

This is an old revision of this page, as edited by The Ci (talk | at 04:51, 20 2001. It may
differ significantly from the current revision.

WIKIPEDIA

The Free E"‘)'{Iapfdi‘l (diff) « Previous revision | Current revision (diff) | Newer revision —» (diff)
navigation
= Main page In Memoriam, September 11, 2001
= Contents

Featured content
Current events
Random article

On the morning of September 11, 2001, what might well be the most devastating terrorist attack in the history
of the world occurred concurrently in New York City, Washington, D.C. and near Pittsburgh. Four passenger

search jets were hijacked and then deliberately crashed into the World Trade Center and the Pentagon. Both towers

] of the World Trade Center subsequently collapsed, and part of the Pentagon was destroyed in the ensuing
@ (m fire. Casualties are expected to be in the thousands: 265 on the planes; about 3000 people (early estimates

e ranged as high as 6500 people), including hundreds of firefighters who had rushed in, at the World Trade

interaction Center; and 125 at the Pentagon.

= About Wikipedia

= Community portal

= Recent changes Some passengers on the doomed flights were able to make phone calls reporting on events on board. They

= Contact Wikipedia reported that there were more than one hijacker on each plane and that they took control of the planes using

= Donate to Wikipedia box-cutter knives. It appears that the passengers on the fourth jet tried to overpower the hijackers and that the

= Help plane crashed in a sparsely populated area as a result, thereby missing its intended target, which may have

been the White House.
toolbox

= What links here

* Related changes The attack had immediate and deep global political effects and economic effects and inspired an international
= Upload file outpouring of memorials and services. The massive undertaking of rescue and recovery, and of providing

* Special pages assistance to the survivors and victims, is ongoing. There will be a great need for donations for a long time.

= Printable version

= Permanent link

= Cite this page Though no group has claimed responsibility, the U.S. government immediately launched a full-scale

response, stating its intentions to go to war against those responsible. On October 7, a coalition led by the
United States launched an attack in Afghanistan. See 2001 U.S. Attack on Afghanistan.

Following the attack, the United States has been on heightened alert for new terrorist attacks. In late
September, cases of anthrax started breaking out; although, no connection to the September 11 attack has
been found. See 2001 anthrax attack.

http://en.wikipedia.org/w/index.php?
title=September_11_attacks&oldid=282333 archived
resource for http://en.wikipedia.org/wiki/
September_11_attacks
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Versions are Not Integrated with the Web
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Architecture of the Web and Resource Versions

5
S ~
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£
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& : .
¥4  Architecture of the World Wide Resource state may evolve over time.
§ Web, Volume One Requiring a URI owner to publish a new
. URI for each change in resource state
WaG Recommendation 15 December would lead to a significant number of
2004
broken references. For robustness, Web
This version: architecture promotes independence
http:// .w3.0rg/TR/2004/REC-webarch-20041215/ i e
Latest varsions oA o HECERAIERAE. - hotween an identifier and the state of the
http://www.w3.org/TR/webarch/ identified resource.

Previous version:
http://www.w3.org/TR/2004/PR-webarch-20041105/

Editors:
lan Jacobs, W3C
Norman Walsh, Sun Microsystems, Inc.
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Finding Resource Versions

pd.

Web Moving images Texts Audio Software Patroninfo AboutI|A Pro able here 6 months after collection. See FAQ.
FAQs Jobs Donate Search Results for Jan 01, 1996 - May 14, 2009
2000 2001 2002 2003 2004 2005 2006 2007
Anonymous User (ioain or join us) 30 pages 2734 pages 231 pages 156 pages 625 pages 1186 pages 886 pages 953 pages
Announcements Jun 20, 2000 * Mar 01, 2001 * Jan 23, 2002 * Jan 29, 2003 * Jan 01,2004 * Jan 01,2005 * Jan 01, 2006 * Jan 01, 2007 *

Jun 21,2000 Mar02,2001 Feb 02,2002 Jan 31,2003 * Jan 02,2004 * Jan 01,2005 * Jan 01, 2006 * Jan 01, 2007 *
Jun 21, 2000 * Mar 05, 2001 * Feb 09, 2002 * Feb 01, 2003 * Jan 03, 2004 * Jan 02, 2005 * Jan 02, 2006 * Jan 02, 2007 *
S LSOOI - Jun 21, 2000 * Mar 07, 2001 * Feb 10, 2002 * Feb 01, 2003 * Jan 10, 2004 * Jan 02, 2005 * Jan 02, 2006 * Jan 02, 2007 *

£ Future for mguuﬂnl"mﬂﬂnmﬂ (http://cnn.con l e et Ar Jun 21,2000 * Mar 09, 2001 * Feb 11,2002 * Feb 02,2003 * Jan 11,2004 * Jan 03,2005 * Jan 03,2006 * Jan 02,2007 *
BookServer Advanced Search e Internet Archil Jul 06, 2000 * Mar 31, 2001 * Feb 13, 2002 * Feb 02, 2003 * Jan 12, 2004 * Jan 04,2005 Jan 03, 2006 * Jan 03, 2007 *
launch event - a501(c)(3) Jul 07,2000  Apr10, 2001 * Feb 13,2002 * Feb 03, 2003 * Jan 12, 2004 * Jan 05, 2005 * Jan 03, 2006 * Jan 03, 2007 *
— non-profit, is build Jul 11,2000  Apr 13, 2001 * Feb 14, 2002 * Feb 05, 2003 * Jan 13,2004 * Jan 06, 2005 * Jan 04, 2006 * Jan 04, 2007 *
Project funded a digital library of Aug 04,2000 Apr 13, 2001 * Feb 15, 2002 * Feb 06, 2003 * Jan 15,2004 * Jan 06, 2005 * Jan 04, 2006 * Jan 05, 2007 *
to add features Internet sites and Aug 15,2000 Apr 13, 2001 * Feb 16, 2002 * Feb 07, 2003 * Jan 16,2004 * Jan 06, 2005 * Jan 04, 2006 * Jan 05, 2007 *
to a Million other cultural Aug 15, 2000 * Apr 14, 2001 * Feb 20, 2002 * Feb 10, 2003 * Jan 17,2004 * Jan 07,2005 * Jan 04, 2006 * Jan 06, 2007 *
books artfacts in digtal Aug 15, 2000 * Apr 14, 2001 * Feb 22, 2002 * Feb 10, 2003 * Jan 20, 2004 * Jan 07,2005 * Jan 05, 2006 * Jan 06, 2007 *
Aug 15,2000 * Apr 14, 2001 * Feb 22, 2002 * Feb 11,2003 * Jan 20, 2004 * Jan 08, 2005 * Jan 05, 2006 * Jan 06, 2007 *

supports Hbrary, we providd &gﬁm:mma 2001 * Feb 23, 2002 * Feb 12, 2003 * Jan 20, 2004 * Jan 09, 2005 * Jan 05, 2006 * Jan 07, 2007 *
Z—E"—oomin ’ Aug 16, 2000 * May 03, 2001 * Feb 23, 2002 * Feb 12, 2003 * Jan 24, 2004 * Jan 09, 2005 * Jan 06,2006 Jan 07, 2007 *
<£ooming free access to Aug 17, 2000 * May 03, 2001 * Feb 23, 2002 * Feb 13, 2003 * Jan 27, 2004 * Jan 10,2005 * Jan 06, 2006 * Jan 07, 2007 *
researchers, ‘é Aug 17, 2000 * May 03, 2001 * Feb 24, 2002 * Feb 15, 2003 * Jan 28, 2004 * Jan 10, 2005 * Jan 06, 2006 * Jan 07, 2007 *
historians, schola Aug 18, 2000 * May 03, 2001 * Feb 26, 2002 * Mar 20, 2003 * Jan 30, 2004 * Jan 10, 2005 * Jan 06, 2006 * Jan 07, 2007 *
and the general Aug 28, 2000 * May 03, 2001 * Feb 27, 2002 * Mar 21, 2003 * Jan 30, 2004 * Jan 11, 2005 * Jan 07, 2006 * Jan 08, 2007 *
public. Sep 20, 2000 * May 03, 2001 * Mar 27, 2002 * Mar 21, 2003 * Jan 31,2004 * Jan 11, 2005 * Jan 07, 2006 * Jan 08, 2007 *
\. J \ / Sep 30,2000  May 03, 2001 * Mar 29, 2002 * Mar 24, 2003 * Feb 02, 2004 * Jan 12, 2005 * Jan 07, 2006 * Jan 08, 2007 *
Oct 18, 2000 * May 04, 2001 * May 25, 2002 * Mar 25, 2003 * Feb 02, 2004 * Jan 12,2005 * Jan 07, 2006 * Jan 08, 2007 *
Nov 09, 2000 * May 04, 2001 * May 27, 2002 * Mar 26, 2003 * Feb 03, 2004 * Jan 13, 2005 * Jan 08, 2006 * Jan 08, 2007 *
Nov 10, 2000 * May 04, 2001 * May 27, 2002 * Mar 29, 2003 * Feb 04, 2004 * Jan 13,2005 * Jan 09, 2006 * Jan 08, 2007 *
Nov 10, 2000 * May 04, 2001 * May 28, 2002 * Mar 29, 2003 * Feb 07, 2004 * Jan 13,2005 * Jan 09, 2006 * Jan 08, 2007 *

(more)

Book Reader form. Like a pape!

Moving Images .. [ Live Music Archive -, | Audio O

222,980 movies 70,456 concerts 430,923 recordings

1,732,709
texts Nov 17, 2000 * May 04, 2001 * May 29, 2002 * Mar 30, 2003 * Feb 10, 2004 * Jan 14, 2005 * Jan 10, 2006 * Jan 08, 2007 *

Browse (by keyword) Browse (by band) Browse  (by keyword) Nov 18, 2000 * May 04, 2001 * May 30, 2002 * Mar 31, 2003 * Feb 10, 2004 * Jan 14, 2005 * Jan 10, 2006 * Jan 09, 2007 *

Browse Dec 04, 2000 * May 04, 2001 * May 30, 2002 * Apr 01, 2003 * Feb 11, 2004 * Jan 14, 2005 * Jan 10, 2006 * Jan 09, 2007 *

keywor Dec 04, 2000 * May 04, 2001 * May 30, 2002 * Apr 04, 2003 * Feb 13,2004 * Jan 15,2005 * Jan 10, 2006 * Jan 09, 2007 *

Dec 04, 2000 * May 05, 2001 * May 31, 2002 * Apr 04, 2003 * Feb 13, 2004 * Jan 15,2005 * Jan 10, 2006 * Jan 09, 2007 *

May 05, 2001 * Jun 02, 2002 * Apr 05, 2003 * Feb 14, 2004 * Jan 15,2005 * Jan 10, 2006 * Jan 10, 2007 *

May 05, 2001 * Jun 02, 2002 * Apr 08, 2003 * Feb 14, 2004 * Jan 16,2005 * Jan 10, 2006 * Jan 10, 2007 *

May 05, 2001 * Jun 03, 2002 * Apr 08, 2003 * Feb 17, 2004 * Jan 16,2005 * Jan 11, 2006 * Jan 11, 2007 *

- May 05, 2001 * Jun 03, 2002 * Apr 09, 2003 * Feb 18, 2004 * Jan 17,2005 * Jan 11, 2006 * Jan 11, 2007 *

> = May 05, 2001 * Jun 04, 2002 * Apr 09, 2003 * Feb 20, 2004 * Jan 17,2005 * Jan 11, 2006 * Jan 12, 2007 *

Ty May 05, 2001 * Jun 06, 2002 * Apr 11,2003 * Feb 21, 2004 * Jan 18,2005 * Jan 11, 2006 * Jan 12, 2007 *

May 05, 2001 * Jul 01, 2002 * Apr 20, 2003 * Feb 28, 2004 * Jan 18,2005 * Jan 11, 2006 * Jan 12, 2007 *

May 05, 2001 * Jul 02, 2002 * Apr 23, 2003 * Mar 02, 2004 * Jan 19, 2005 * Jan 11, 2006 * Jan 12, 2007 *
May 05, 2001 * Jul 03, 2002 * Apr 23, 2003 * Mar 07, 2004 * Jan 19, 2005 * Jan 12, 2006 * Jan 13, 2007

. Live MUSiC
ﬁ Archive
Telepath Live at Alumni Hall -

UNC Asheville on...
Infinite Paradise Station India

Go to http://www.archive.org/ and search On http://web.archive.org/web/*/http://cnn.com, select
http://cnn.com desired datetime
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Finding Resource Versions

WIKIPEDIA
The Free Em_yflapedia
navigation

Main page
Contents
Featured content

Current events
Random article

search

interaction

About Wikipedia
Community portal
Recent changes
Contact Wikipedia
Donate to Wikipedia
= Help

toolbox

What links here
Related changes
Upload file
Special pages
Printable version
Permanent link

= Cite this page one person from lung disease was ruled by a Perpetrator(s) aI»Qaeda. I?q by Osa{na bin Laden, see also = (cur) (p:ev) :‘ ) 14?32: 3 November 2‘:99 9“"0“51'3"1“3 (talk | contribs) (133,548 bytes) (restored
languages medical examiner to be a result of exposure to dust Reeponsiblity,and Hijackers: from and the )
= Alemannisch from the World Trade Center's oollapse.“] w (cur) (prev) O 11:25, 3 November 2009 InnerParty (talk | contribs) m (132,453 bytes) (Undid
u Gl ’ ) X X . X revision 323549441 by The Original Wildbear (talk) | have no idea what are you talking about...)

= The United States responded to the attacks by launching a "War on Terrorism", invading Afghanistan to © ) O 21:36, 2 November 2009 The Original Wildbear (talk | contribs) (133,548 bytes)
" Azorbaycan depose the Taliban, who had harbored al-Qaeda terrorists, and enacting the USA PATRIOT Act. Many other * (eun (prev) © 59, 2 Hovember e ‘"9;”3 vebear {iak | ool 548 bytes)
" W countries also strengthened their anti-terrorism legislation and expanded law enforcement powers. Some (Undid ;?V's,f: 323592267 by InnerParty) Exactly; It IS outiandish. We should represent history as it is;
" Ee"apy“aﬁ American stock exchanges stayed closed for the rest of the week following the attack, and posted enormous not put lipstick on a pig)

( loud) fosard O 4740w b OANQ lamadDac. Bl Jen\ (400 4CA Wadaa\ £ 110 £

TryBeta 2 Log in/create account

article discussion view source | | history

September 11 attacks C

From Wikipedia, the free encyclopedia

"9/11" redirects here. For the date, see September 11 or November 9. For other uses, see 911
(disambiguation).

The September 11 attacks (often referred to as
September 11th or 9/11) were a series of
coordinated suicide attacks by Al-Qaeda upon the
United States on September 11, 2001. On that
morning, 19 Al-Qaeda terrorists hijacked four
commercial passenger jet airliners.""? The
hijackers intentionally crashed two of the airliners
into the Twin Towers of the World Trade Center in
New York City, killing everyone on board and many
others working in the buildings. Both buildings
collapsed within two hours, destroying nearby
buildings and damaging others. The hijackers
crashed a third airliner into the Pentagon in
Arlington, Virginia, just outside of Washington, D.C.
The fourth plane crashed into a field near

September 11, 2001 Attacks

Twin towers of the World Trade Center burning.

Shanksville in rural Pennsylvania, after some of its
passengers and flight crew attempted to retake

Location New York City; Arlington County, Virginia;

and near Shanksville, Pennsylvania.

control of the plane, which the hijackers had Date
redirected toward Washington, D.C. There were no

Tuesday, September 11, 2001
8:46 am — 10:28 am (UTC-4)

survivors from any of the flights. Attack type _ Aircraft hijacking, Mass murder, Suicide

In total 2,993 people, including the hijackers, died attack

in the attacks.” The overwhelming majority of
casualties were civilians, including nationals of

Death(s) 2,995 (including 19 hijackers)

Injured 6,000
over 90 countries. In addition, the death of at least njun +

WIKIPEDIA
The Free Encyclopedia
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Revision history of September 11 attacks

From Wikipedia, the free encyclopedia
View logs for this page

Browse history

From year (and earlier): From month (and earlier):  all B‘ Tag filter:

For any version listed below, click on its date to view it.
For more help, see Help:Page history and Help:Edit summary.

External tools: Revision history statistics & + Revision history search & - Number of watchers &«

Page view statistics &

(cur) = difference from current version, (prev) = difference from preceding version,
m = minor edit, > = section edit, « = automatic edit summary
(latest | earliest) View (newer 50 | older 50) (201501 100 | 250 | 500)

‘ Compare selected revisions ‘

(cur) (prev)
theories: adding 9/11 opinion polls)
(cur) (prev) @
Commission: extrapolating)
(cur) (prev) O
the attacks: wikilink needed, methinks)

(cur) (prev) O
and their motivation: rmv excess wikilinkiing)

(cur) (prev) O

(cur) (prev) O
unnecessary and invalid "<span/>".)

® 18:20, 9 November 2009 InnerParty (talk | contribs) (133,903 bytes) (— Conspiracy
23:01, 8 November 2009 InnerParty (talk | contribs) (133,650 bytes) (—9/11
22:27, 8 November 2009 WordyGirl90 (talk | contribs) (133,608 bytes) (— Flanning of
22:20, 8 November 2009 WordyGirl90 (talk | contribs) (133,604 bytes) (—Attackers

02:09, 7 November 2009 DaleEastman (talk | contribs) (133,612 bytes)
12:07, 6 November 2009 LawBot (talk | contribs) m (133,541 bytes) (Bot: Removed

Go to

http://en.wikipedia.org/wiki/September_11_attacks

and click History

Browse History
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Dec 20 2001, 4:51:00 UTC

Navigating Resource Versions
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The Free Encyclopedia
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About Wikipedia
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Contact Wikipedia
Donate to Wikipedia
= Help
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Related changes
Upload file
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Permanent link
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September 11 attacks
From Wikipedia, the free encyclopedia
This is an old revision of this page, as edited by The ( (talk | at 04:51, 20 2001. It may

differ significantly from the current revision.

(diff) « Previous revision | Current revision (diff) | Newer revision - (diff)

In Memoriam, September 11, 2001

On the morning of September 11, 2001, what might well be the most devastating terrorist attack in the history
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WIKIPEDIA

The Free Encyclopedia
navigation

Main page

Contents

Featured content

Current events
= Random article

search

of the world occurred concurrently in New York City,
Pentagon

jets were hijacked and then deliberately crashed into i
on the planes; abou people (early estimates

of the World Trade Center subsequently collapsed, an
fire. Casualties are expected to be in the thousands:

ranged as high as 6500 people), including hundreds of firefighters who had rushed in, at the World Trade
Center; and 125 at the Pentagon.

Some passengers on the doomed flights were able to make phone calls reporting on events on board. They
reported that there were more than one hijacker on each plane and that they took control of the planes using
box-cutter knives. It appears that the passengers on the fourth jet tried to overpower the hijackers and that the
plane crashed in a sparsely populated area as a result, thereby missing its intended target, which may have
been the White House.

The attack had immediate and deep global political effects and economic effects and inspired an international
outpouring of memorials and services. The massive undertaking of rescue and recovery, and of providing
assistance to the survivors and victims, is ongoing. There will be a great need for donations for a long time.

Though no group has claimed responsibility, the U.S. government immediately launched a full-scale
response, stating its intentions to go to war against those responsible. On October 7, a coalition led by the
United States launched an attack in Afghanistan. See 2001 U.S. Attack on Afghanistan.

Following the attack, the United States has been on heightened alert for new terrorist attacks. In late
September, cases of anthrax started breaking out; although, no connection to the September 11 attack has
been found. See 2001 anthrax attack.

http://en.wikipedia.org/w/index.php?
title=September_11_attacks&oldid=282333 archived
resource for http://en.wikipedia.org/wiki/

September_11_attacks3

Go ) (Search )

interaction

= About Wikipedia
Community portal
Recent changes
Contact Wikipedia
Donate to Wikipedia
= Help

toolbox

= What links here
Related changes
Upload file
Special pages
Printable version
Permanent link
Cite this page

languages

n Lyl
Asturianu
REEIRIRY
Bosanski
Bonrapcku
Catala
Cesky

article

The Pentagon

From Wikipedia, the free encyclopedia

discussion edit this page

This article is about the United States military building. For the shape, see Pentagon.

The Pentagon is the headquarters of the United
States Department of Defense, located in Arlington,
Virginia. As a symbol of the U.S. military, "the
Pentagon" is often used metonymically to refer to
the Department of Defense rather than the building
itself.

Designed by the American architect George
Bergstrom (1876 — 1955), and built by Philadelphia,
Pennsylvania, general contractor John McShain,
the building was dedicated on January 15, 1943,
after ground was broken for construction on
September 11, 1941. General Brehon Somervell
provided the major motive power behind the
project:m Colonel Leslie Groves and Major
Clarence Renshaw were responsible for overseeing
the project for the Army.

The Pentagon is the world's largest office building
by floor area®l®, by a margin of about

35,580 square metres (383,000 sq ft).
Approximately 23,000 military and civilian
emplcyees["’] and about 3,000 non-defense support
personnel work in the Pentagon. It has five sides,
five floors above ground (plus two basement
levels), and five ring corridors per floor with a total
of 17.5 miles (28.2 km)"® of corridors. The
Pentagon includes a five-acre (20,000 m?) central
plaza, which is shaped like a pentagon and
informally known as "ground zero", a nickname
originating during the Cold War and based on the
presumption that the Soviet Union would target one
or more nuclear missiles at this central location.

On September 11, 2001, hijacked American Airlines
Flight 77 was crashed into the western side of the

history

Coordinates: o 38°52'15.56"N 77°3'21.46"W

Washington Monument in background.

Type
Coordinates
Built

Height

In use

TryBeta 2 Login/create account

The Pentagon
Arlington, Virginia

Shown on District of Columbia map

Headquarters

o 38°52'15.56"N 77°3'21.46"W
1943 (broke ground on September 11,
1941)

Five floors above ground and Two floors
below ground

1943-present

http://en.wikipedia.org/wiki/The_Pentagon
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Navigating Resource Versions

C\N.com.SPECIAL REPORT

C\NN.com /SPACE

Updated: 5
AMERIC
CNN EXCLUS

EDT -- 11 September 2001

- UNDER ATTACK

MAIN PAGE

SPORTS
POLITICS

Terrorists strike New York, D.C.
At 8:45 a.m. EDT, the first of two airliners

COMPLETE COVERAGE

Wednesday

Updated: 04:56 PM EDT 20:56 GMT - 11 Sep 2001

Cool star chills stellar theories

World Trade Center towers collapse after hit
Crash destroys part of Pentagon

White House, Capitol evacuated

American, United confirm losing planes
Bush: 'We'll hunt them down' | Statement
U.S. officials: More attacks can't be ruled out

FAA grounds all U.S. flights until noon Cool star chills stellar theories
A star besieged by unbelievably hot waves of

- i, '
U.S. military on ‘high alert nuclear explosions is ten times cooler than

© : [ ] i p postp expected, forcing astronomers to rethink their ideas
MULTIMEDIA crashed into the World Trade Center, opening Major sports events postponed ab:zl stellar phygsirs. ALPHA EXTRA
E-MAIL SERVICES a horrifying and apparently coordinated WORLD SCENE Sg_ ace oorresgondsnt
CNN ON PDA terrorist attack on the United States, which B Taliban statement: 'Afghanistan feels your pain' FULL STORY & Miles O'Brien on the =
ABOUT US saw the collapse of the two 110-story towers N 3 N space station tour >
: - ® World in shock | Evacuations amid chaos
into surrounding Manhattan streets and a N A
:::WT:’HHS“I - later attack on the Pentagon. ® Middle East, Asia condemn attacks SCENES FROM SPACE
CNN Headline N A NASA telescope is
PYpree EULL STORY » RESOURCES AND RESCUE marking amilestone | -+ SCE
askCNN Giuliani: 1,500 'walking wounded' in New York FRC
SPECIAL REPORT » Emergency contact information
EGTTIONS RESOURCES:
VIDEO PHOTO GALLERY CHRONOLOGY EXTRA INFO SPACE AGENCY NEWS SPACE CALENDARS

CNN.com Asia
Watch video of second
plane crash at World Trade
Center

CNN.com Europe
set your edition

More audio/video >>

Aftermath of the attacks in At 8:45 a.m. EDT, day of
New York and Washington

TOP STORIES
NASA shuts down in wake of
attacks

Sleuths try to unmask new spy
satellites

Probe limps to close encounter
with comet

Report: Plane tracking satellites
can be jammed

More News »

The latest news releases from worldwide
space agencies.

World Trade Center,
Pentagon, 767

disaster begins

Hit the links 1&
INTERACTIVE LIBRARY

Map of attacks

http://web.archive.org/web/20010911203610/http://
www.cnn.com/ archived resource for http://cnn.com

Calendars of upcoming launches and other
events from worldwide space agencies.

Calendar list 18

‘Your window to the universe - launch video, 360-degree photo tours and

more.
NASA WEBCAMS SPACE PROBES
Live pictures of NASA projects. A guide to active L
missions.
Launch it I
Probe list 1
MORE NEWS
o hinat af (A ilat

Choose One 9‘

http://web.archive.org/web/20010911213855/
www.cnn.com/TECH/space/
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Versions are Not Integrated with the Web

* Functionally:
=% i] « Need to know about archives
MR « Need to search each of them
MediaWiki TR
Seonsaissenlo s individually
O « Cannot consistently navigate in
WORDPRESS " .
UK the past within an archive
WEB
ARCHIVE

« Cannot navigate across archives

preserving uk websites

* Architecturally:
o « Cannot talk about a resource as it
" pagevault used to exist
« Cannot access a prior version
blﬂg knowing the current one
« Cannot access the current version
knowing a prior one

Google
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Memento Wants to Integrate the Past and Current Web

] past Web @ t1 |<- cannot navigate the past —
- past Web @ 12 | «
< e past Web @ t3
. the current Web
N cannot
F get
v to
the past
from
A L the now
D
B v J
Nl e f\\

o
o (

time

\
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The Memento Framework:

Accessing Resource Versions with and without Memento
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07/ 04/ 2010 o]

Memento

Adding Time to the Web e —

Memento wants to make it as straightforward to access the Web of the past as it is to access the current Web.

If you know the URI of a Web resource, the technical framework proposed by Memento allows you to see a
version of that resource as it existed at some date in the past, by entering that URI in your browser like you
always do and by specifying the desired date in a browser plug-in. Or you can actually browse the Web of the
past by selecting a date and clicking away. Whatever you land upon will be versions of Web resources as they
were around the selected date. Obviously, this will only work if previous versions are available somewhere on the
Web. But if they are, and if they are on servers that support the Memento framework, you will get to them.

At this point, there aren't any formal technical specifications detailing the Memento framework but we will get to
that. For now, the information on this site should provide quite a good insight into how Memento is trying to
change the Web by adding a time dimension to its most common protocol, HTTP. The Guide to Memento is a

good entry point.
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The Memento Framework:

Protocol to Integrate Past and Current Web

Overview

W
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Memento Framework

» Regards the Web as a big Content
Management System

memento

.,
~

/

* Introduces a uniform capability to
access versions on the Web

 Does not build new archives but
leverages existing systems that
host versions

Wi
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Memento Framework

» |s distributed: versions may exist on
several servers

memento

.,
~

« Uses time as a global version
indicator

* |s based on the primitives of the
Web: resource, resource state,
representation, content negotiation,
link
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HTTP GET on URI-A

client \ ‘ server

GETAHTTP/1 1 —

HTTP/1.1 200 OK @

——] Content-Location: A ————
Content-Type: text/html
Content-Language: en

u»
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GET with conneg on URI-T — Server Choice — 302 Found — Step 1

client server

GET THTTP/ A :
— Accept: text/html, application/pdf;q=0.8 —>
Accept-Language: en-US, fr;q=0.7, de;q=0.5

HTTP/1.1 302 Found
— TCN: choice
Vary: negotiate, accept, accept-language
Location: A

Content-Type: text/html
Content-Language: en

Alternates: {"A" 1.0 {type text/html}
{language en}}, {"B" ...}, {"C" ..}

@ L
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GET with conneg on URI-T — Server Choice — 302 Found — Step 2

‘ client server \

GET AHTTP/1.1
— Accept: text/html, application/pdf;q=0.8

Accept-Language: en-US, fr;q=0.7, de;q=0.5 @
HTTP/1.1 200 OK HTML

Content-Location: A
Content-Type: text/html |
[}

Content-Language: en W )
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GET with conneg on URI-T — Server List — 406 Not Acceptable

client \ ‘ server

! GET THTTP/1 A :
— Accept: application/pdf, text/html;q=0.8 —>
Accept-Language: de, fr;q=0.0, en-US;q=0.0

HTTP/1.1 406 Not Acceptable
— TCN: list
Vary: negotiate, accept, accept-language
Alternates: {"A" 0.8 type application/pdf}
{language fr}}, {"B" ...}, {"C" ...}
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Original Resources and Mementos
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Bridge from Present to Past

Content Negotiation My

Link Accept-Datetime =T,

timegate }
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Original

current £ Content Negotiation
ion P C Accept-Datetime = T; [/ URI-
epresentation J 2
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Bridge from Past to Present
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n ]

ﬁ current

Memento Framework

CWN.com iz e
original ‘ = Apr102001 *
uR- O OZX representation.....
_ Content Negotiation M B e BT
HTTP Link Accept-Datetime = Ti N
timegate }

Content Negotiation Lo Ao — ]
. . ima = Ti - e EAEE
epﬁf‘in;tg_jlon Accept-Datetime = Tj Mol gusﬂ 5 2007
Y T o~ —--representation-
::m HTTP Link pﬁ"; o
== S original - S
Original Memento Archived & Version
Resource TimeGate Resources
Wi
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Memento Client Server Interaction

Browser Original TimeGate Memento
Resource Archive

Do you have a preferred TimeGate? >

Yes, G // No, use a default B
Where is the archived copy for the time that | want? .
It's at M // | don't know, please try another TimeGate

Please give me the archived copy

Here itis
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Memento HT TP Flow

HEAD R, Accept-Datetime

Link =2 G

GET G, Accept-Datetime

302 & M, Vary, Link = M,R,T

v

GET M, Accept-Datetime

v

200, Memento-Datetime, Link = M,R,T,G
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The Memento Framework:

Protocol to Integrate Past and Current Web

Interesting Cases
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Original Resource Gone
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Original Resource’s Server Gone
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Original
Resource

Original Resource Provides
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The Memento Framework:

Protocol to Integrate Past and Current Web

HTTP Headers
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HTTP Headers used in Memento

* Defines two new headers:
— request. Accept-Datetime
— response. Memento-Datetime

* Introduce new content for two existing headers:
— response. Vary ; Link

» Use one existing headers without modification:
— response: Location

W
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HTTP Request Headers: Accept-Datetime
e Accept-Datetime
o Issued against TimeGate, (Original Resource), (Memento)
o Header value:
- Desired datetime of Memento (MANDATORY)
Must be in RFC 1123 format and in GMT
- Interval indicator to express the client is only interested in

Mementos within the interval (OPTIONAL)

— Expressed as two ISO8601 durations:
"-P3DT5H;+P2DT6H"

Accept-Datetime: Mon, 12 Oct 2009 14:20:33 GMT
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HTTP Response Headers: Memento-Datetime

e Memento-Datetime
o Returned by Mementos
- Always. Even when not via a TimeGate
o Header value: Archival datetime of the Memento
- Resource has not and will not change beyond that date
o This header is sticky:
- Once returned, must always return it with same value

- Must also be preserved when Mementos are mirrored at
different URIs

 This header is crucial to allow a client to understand it has arrived
at a Memento
See: http.// www.mementoweb.org/quide/resourcetype/

Memento-Datetime: Mon, 12 Oct 2009 14:20:33 GMT
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HTTP Response Headers: Vary

e Vary
o Returned by TimeGate
o Similar to regular content negotiation
o Header value:

- negotiate, accept-datetime

 TimeGate must first meet the datetime preference, and then — if
possible — other content negotiation preferences

* Note: accept-datetime value in Vary header is crucial to
allow a client to understand it has arrived at a TimeGate.
See: http://www.mementoweb.org/quide/resourcetype/

Vary: negotiate, accept-datetime
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HTTP Response Headers: Location
e Location

o Returned by TimeGate
o Similar to regular content negotiation
o Header value: URI of selected Memento

Location: http://web.archive.org/web/20010911223004/
http://cnn.com
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HTTP Response Headers: Link

e TLink
o Returned by Original Resource, TimeGate and Mementos
o Various new Relation Types are introduced:

- “original”

“timegate”
- “memento”
- “timemap”

o Rules about usage of these Links for Original Resources,
TimeGates, and Mementos

o HTTP Link Header: RFC 5988
See: https.//datatracker.ietf.org/doc/rfc6988/

Link: <http://web.archive.org/web/20010911223004/http://
cnn.com>;rel="memento" ;datetime="Mon, 11 Sep 2001 22:30:04 GMT"
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Memento HT TP Flow

HEAD R, Accept-Datetime

Link = G

timegate

GET G, Accept-Datetime

v

302 = M, Vary, Link = M,R,T

memento,original, timemap

GET M, Accept-Datetime

v

200, Memento-Datetime, Link = M,R,T,GC

memento,original,timemap,timegate
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The Memento Framework:

Protocol to Integrate Past and Current Web

HTTP Interactions
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Memento HTTP Flow: Step 1

! i\}\
|

HEAD / HTTP/1.1

Host: a.example.org

Accept-Datetime: Tue, 11 Sep 2001 20:35:00 GMT
Connection: close



Memento HTTP Flow: Step 2

@4

HTTP/1.1 200 OK

Date: Thu, 21 Jan 2010 00:02:12 GMT

Server: Apache

Link: <http://arxiv.example.net/timegate/http://a.example.org>
; rel="timegate"

Content-Length: 255

Connection: close

Content-Type: text/html; charset=iso-8859-1



Memento HTTP Flow: Step 3

3 -®

GET /timegate/http://a.example.org
HTTP/1.1
Host: arxiv.example.net
Accept-Datetime: Tue, 11 Sep 2001 20:35:00 GMT
Connection: close




Memento HTTP Flow: Step 4

HTTP/1.1 302 Found
Date: Thu, 21 Jan 2010 00:06:50 GMT
Server: Apache
Vary: negotiate, accept-datetime
Location:
http://arxiv.example.net/web/20010911203610/http://a.example.org
Link: <http://a.example.org>; rel="original",
<http://arxiv.example.net/web/20000915112826/http://a.example.org>
; rel="first memento"; datetime="Tue, 15 Sep 2000 11:28:26 GMT",
<http://arxiv.example.net/web/20080708093433/http://a.example.org>
» rel="last memento"; datetime="Tue, 08 Jul 2008 09:34:33 GMT",
<http://arxiv.example.net/timemap/http://a.example.org>
; rel="timemap"; type="application/link-format",
<http://arxiv.example.net/web/20010911203610/http://a.example.org>
; rel="memento"; datetime="Tue, 11 Sep 2001 20:36:10 GMT",
<http://arxiv.example.net/web/20010911203610/http://a.example.org>
; rel="prev memento"; datetime="Tue, 11 Sep 2001 20:30:51 GMT",
<http://arxiv.example.net/web/20010911203610/http://a.example.org>
; rel="next memento"; datetime="Tue, 11 Sep 2001 20:47:33 GMT"
Content-Length: 0
Content-Type: text/plain; charset=UTF-8
Connection: close




Memento HTTP Flow: Step 5

! i\}\
|

GET /web/20010911203610/http://a.example.org
HTTP/1.1

Host: arxiv.example.net

Accept-Datetime: Tue, 11 Sep 2001 20:35:00 GMT
Connection: close



Memento HTTP Flow: Step 6

HTTP/1.1 200 OK
Date: Thu, 21 Jan 2010 00:09:40 GMT
Server: Apache-Coyote/l.1
Memento-Datetime: Tue, 11 Sep 2001 20:36:10 GMT
Link: <http://a.example.org>; rel="original",
<http://arxiv.example.net/web/20000915112826/http://a.example.org>
; rel="first memento"; datetime="Tue, 15 Sep 2000 11:28:26 GMT",
<http://arxiv.example.net/web/20080708093433/http://a.example.org>
; rel="last memento"; datetime="Tue, 08 Jul 2008 09:34:33 GMT",
<http://arxiv.example.net/timemap/http://a.example.org>
; rel="timemap"; type="application/link-format",
<http://arxiv.example.net/timegate/http://a.example.org>
; rel="timegate",
<http://arxiv.example.net/web/20010911203610/http://a.example.org>
; rel="memento"; datetime="Tue, 11 Sep 2001 20:36:10 GMT",
<http://arxiv.example.net/web/20010911203610/http://a.example.org>
; rel="prev memento"; datetime="Tue, 11 Sep 2001 20:30:51 GMT",
<http://arxiv.example.net/web/20010911203610/http://a.example.org>
; rel="next memento"; datetime="Tue, 11 Sep 2001 20:47:33 GMT"
Content-Length: 23364
Content-Type: text/html;charset=utf-8
Connection: close



The Memento Framework:

Discovery to Support Integration of Past and Current Web
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Discovery to the Memento Framework

e Important:

o To0 support discovery of TimeGates when servers of Original
Resources do not provide “timegate” Links (which is
currently the case for 99.99999 % of Web servers);

o To allow emergence of aggregating TimeGates that cache
metadata about Mementos in multiple archives (avoiding
performance issues caused by on-the-fly negotiating with
multiple remote TimeGates).

« Approaches to support discovery of:
o TimeGates;
o TimeMaps (and hence Mementos and TimeGates);
o Mementos.
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The Memento Framework:

Discovery to Support Integration of Past and Current Web

TimeGate Discovery
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Batch Discovery of TimeGates: robots.txt

* robots.txt file is used by Web servers to convey crawling
policies

» Web crawlers (such as for archives) retrieve and parse it
» De-facto standard, no official endorsement
» Extended with new directives, including by Google

User-agent: * # Reject all crawlers
Disallow: /

# Google Sitemap extension
Sitemap: http://some.example.com/me/sitemap.xml

User-agent: NiceBot # Select only NiceBot
Crawl-delay: 10 # 10 seconds between requests

Investigating Well-Known URI http.//tools.ietf.org/html/rfc6785
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Batch Discovery of TimeGates: robots.txt

« Add TimeGate and Archived directives to support discovery
of TimeGates known to the server

» User agent should concatenate desired URL with TimeGate link
 Archived value is truncated host/path or * to describe a general
web archive

TimeGate: http://a.example.org/w/index.php/Special:TimeGate/
Archived: a.example.org/w/

TimeGate: http://arxiv.example.net/timegate/
Archived: a.example.org/
Archived: www.a.example.org/

TimeGate: http://arxiv.example.net/timegate/
Archived: *

http.//mementoweb.org/quide/robotstxt/

W
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The Memento Framework:

Discovery to Support Integration of Past and Current Web

Memento Discovery: All Mementos known by an
archive
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Batch discovery of Mementos: robots.txt

* robots.txt fileis used by Web servers to convey crawling
policies

» Support discovery of Mementos through robots.txt via existing
User-agent and Allow directives

* Use value memento for User-agent to convey that the value
for the Memento-Datetime header must remain sticky when
crawling/mirroring Mementos

User—-agent: *
Disallow: /
User-agent: memento
Allow: /web/

W

02lo) Memento A OLp
@M SWIB 2011, Hamburg, Germany, November 2011 63 Los Alamos [{MINION

UNIVERSITY




Batch discovery of Mementos: Memento Feeds

* Concept:
 Archives publish feeds in which each entry provides details
about a specific Memento, e.g. Memento-Datetime, Original
Resource, etc.
* As new Mementos become available, new feeds with new
entries are published
» Once published, feeds remain static

« Technology:
 To be decided in collaboration with IIPC
* Inspired by the approach and functionality of CDX files (see
http://www.archive.org/web/researcher/cdx_legend.php) but:
» With Memento-specific extensions;
» Possibly using different serialization;
* Including mechanisms to discover these feeds.
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The Memento Framework:

Discovery to Support Integration of Present and Past Web

Discovery via TimeMaps: All Mementos for a given
Original Resource known by an archive
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TimeMap Overview

« ATimeMap is an inventory of Mementos for an Original Resource
that the responding server is aware of. It lists at least:

» URI of Original Resource

» URI and datetime of all known Mementos

* URI of TimeGate for Original Resource

* URI of TimeMap itself

« Multiple TimeMap serializations possible:
« application/link-format mandatory

see https.//datatracker.ietf.org/doc/draft-ietf-core-link-format/

 RDF TimeMaps proposed
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TimeMaps: Link Format Syntax

 Document in the format of the value of the Link HTTP Header

 Format:
<URI>;rel="type";attr="val",
<URI2>..

 rel is the relationship between context URI and the URI in <>s
* The Context URI for TimeMaps is the URI with rel="original”
» Other rel types link to Mementos, TimeGates etc.

<http://cnn.com/>;rel="original",

<http://web.archive.org/web/20010911223004/http://
cnn.com>;rel="memento" ;datetime="Mon, 11 Sep 2001 22:30:04 GMT"
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TimeMaps: Link Attributes

 Memento rel types:

* "original" The Original Resource

* "memento” A Memento of the Original
 "timegate" A TimeGate for the Original
 "timemap" A TimeMap of Mementos of the Original

« Existing Attributes for Links

e "rel" The type of relationship

* "type" The (mime) formatt of the linked resource
e "title" Title of the linked resource

* "hreflang" Language of linked resource

* "media" Intended media (eg screen)

 "anchor" URI to override context URI for link

W
=

02lo) Memento A O
@M SWIB 2011, Hamburg, Germany, November 2011 68 "< Los Alamos [)MINION

AAAAAAAAAAAAAAAAAA UNIVERSITY




TimeMaps: Link Attributes

* New Attribute for Mementos:
e datetime The Memento-Datetime

* Proposed new Attributes for Mementos:
 license License associated with Memento
« embargo Time after which Memento is available

<http://cnn.com/>;rel="original",
<http://web.archive.org/timegate/cnn.com/>;rel="timegate",
<http://web.archive.org/timemap/link/cnn.com/>;rel="timemap",

<http://web.archive.org/web/20010911223004/http://
cnn.com>;rel="memento" ;datetime="Mon, 11 Sep 2001 22:30:04 GMT"

<http://web.archive.org/web/../cnn.com/>;rel="memento";
license="http://archive.org/license/1";
datetime=".." ;embargo="Mon, 20 Jul 2011 00:00:00 GMT",
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The Memento Framework:

Tools

W
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Memento Client Support

» Several client tools developed by
us and others

P UPDATED EVERY MINUTE OF EVERY DAY
e E El NEWS G WATCH BBC NEWS IN VIDEO

News Front Page
World Last Updated: Friday, 4 November 2005, 01:03 GMT

Uk
iy Tory rivals aping OTHER TOP STORIES . -
. -ons for FireFox (operationa
s ) an charged over £26.5m rai
Scotland Tory leadership rivals David London July bombs 999 call heard
Wales Davis and ia"t‘: Car:_ergtn . French police sent to riot towns
Business accuse each otner of Imitating  g.;,. c21ks tough on terror plans
— Tony Blair in a BBC TV
Politics Glow from first stars revealed
Haalth debate.
ST QT audience gives its verdict ALSO N THE NEWS

Cameron, Davis top Tory poll

Watch the debate

(experimental

Technology

I stamp dealer lands

Entertainment 'Holy Grail' in $3m record swap

Have Your Say

Iraq murder trial EastEnders duo

Magazine  charges dropped allegedly attacked British band hit a high
il The charges against seven EastEnders’ Steve McFadden is MOt With record-breaking gig : . .
Week at a Glance  go\diers accused of murdering allegedly assaulted, hours [ J I Catl O n S O r n ro I
Country Profiles  an Iraqi civilian are dismissed after an incident involving Football: Boro trounce Dnipro
In Depth by a court martial judge. co-star Ross Kemp. Football: Mourinho to end feud
Programmes

(operational) and iPhone/iPad (in
development)

Ml @ 2:390u
que

http://m.cnn.com/ m % http://webcitation.or ry. a
e .00

2010/09/16 2010/09/16
Showing WebCite for

m WebCite’ URL: http://m.cnn.com/

[Permalink to this cache]
hed:

S—
R @ 2:350m

LATEST NEWS AUDIOVIDEO [ What's this? )

ache
2009-07-08 12:17:38 [

* mcurl (in development
Select a sectio E] )W

LATEST NEWS

Bomb parts smuggled into 10 federal buildings
during test

Pt - « Paper in Code4Lib Journal
| S http://journal.code4lib.org/articles/4979

WORLD
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Memento Server Support

(ce753/ 2008 151

2 Login

page discussion view source history

W3 Main Page

Revision as of 12:53, 3 December 2007 by DanielLewis (Talk)

The W3C has a formal track for making standards specs. The specs

navigation answer a lot of questions, but not all of them. This wiki is for ° Pl u g _i N fo r M ed iaWi ki (O pe rati ona I )
= Main Page connecting the people who make the specs with the people who

= Browse categories build on them.

= Recent changes _
« Help Pages here have no formal status but may have WikiConsensus.
Questions & answers here may be misleading, or just plain wrong.

— s i Used on W3C’s main wiki

Notable topics include:
GoodURIs, HCLSIG BioRDF Subgroup/Tasks/URI Best Practices 1 H H H V&
e Semantic Web FAQs, SemanticWebTools, SPARQL,, Please |nSta” |t for yOU r M ed |aW| kl '
: % OwilAuthoringTools

= Special pages = emerging topics: LinkedData, RdfAndSq|,

= Printable version EmbeddingRDFinHTML, RDFa

= Permanent link = Security, starting around March 2006, for discussion on W3C

= Browse propertes Security-related specifications and enhancements to XML-Dsig

SchemaComposition and topics related to XML Schema,
prompted by the W3C Workshop on XML Schema 1.0 User
Experiences

http.//www.mediawiki.org/wiki/Extension:Memento
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Memento Server Support

/OO The Memento Project
4] > [+ ][ htep:s/repi hine.org/20091118115718/http:// g, & | (Q- wayback
[0 EE Main Page - ._llaboration Beyond the PDF  LANL Yellow Network OCE Secure _ess SSLVPN Apple (1414)v Amazon eBay Yahoo!

e E o:, «=x| + Memento-compliant Wayback
software:

30 Sep 09 - 30 Nov 09

The Memento Project About Guide Demos Tools

- | | * In production at the Internet
Have you ever felt frustrated by your inability to get to old versions of Web pages? Did you bookmark a page

last year, and revisited it recently only to find that the current content isn't even remotely related to what caught =
your interest back then? ArCh Ive

If so, the Memento project should be of interest to you because it advocates a rather straightforward approach
to make navigating last year’'s Web as easy as navigating today’s.

Remnants of the past Web are available, and there are many efforts ongoing to archive even more Web . .
content. It's just that the past Web is not as readily accessible as today’s. For example, if you want to see an [ J A | b I t W b h

archived version of http://cnn.com, you can go to the Internet Archive’s Wayback Machine and search for it Va I a e O e a rC IveS I
there. Yes, you can find the CNN front page of 9/11 there. Or if you want to see an old version of the Wikipedia

.
page about — say — Clocks, you can go to the current page and from there follow a link to one of the many prior WO rI dWI d e
versions. And, if you are interested in stories that featured on the BBC news site on your last year’s birthday,

you can explore the archive that Matthew Somerville set up in his spare time.

But wouldn't it be much easier if you could just connect to cnn.com, Wikipedia, or news.bbc.co.uk indicating that
you are interested in the pages of March 20 2008, not the current ones? If you could activate a time machine in

e  Please have your favorite Web
Archive experiment with the
new 1.6 version!

This page was last modified on 2009-11-03 13:00:01 UTC

INTERNET ARCMIVTE

(auBaekMachine

http.//mementoweb.org/tools/wayback/

B i
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Test Details

Tests for TimeGate:

http/memento.waybackmachine.org/memento/timegate/http://www.ietf.org/

Test Result URI/Date Returned
&
v TimeGate returns status 302
y http://memento.waybackmachine.org
v TimeGate has Location header for Memento /memento/20100402222407/http:

Ihwww.ietf.org/

4
v TimeGate acknowledges Accept-Datetime in Vary header

4
v Link Header has link with rel=original

hitp://www.ietf.org/

y.4
. 4 Link Header has link with rel=timebundle

http://memento.waybackmachine.org
Nist/timebundle/http://www.ietf.org/

/
v Link Header has link with rel=timemap

http:// ).wayback hine.org
Nisttimemap/link/http://www.ietf.org/

4
. 4 TimeMap Link has application/link-format type

y
v Link Header has one or more links with rel=memento

http:// ).wayback hine.org
/memento/20100219084310/http:
Ihwww.ietf.org/

4
v Selected Memento in Link Header with rel=memento

y
v Memento has parsable datetime attribute

Fri, 19 Feb 2010 08:43:10 GMT

4
4 Memento has parsable datetime attribute

Wed, 06 Nov 1996 11:49:54 GMT

Memento Server Validator

» Server side client:

Attempts to perform all
Memento actions against a
given URI

Reports success/failure of the
interactions and warnings for
optional aspects

Kept up to date with IETF
Internet Draft

http.//mementoweb.org/tools/validator/

& =g

Memento
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Memento Proxy Support

« Several systems that host
Mementos made Memento-
compliant “by proxy”

Original Resource
link @rel=timegate

4eenscrape / API /[——x

* Many major Web Archives that

N
@ a0 o do not yet run Memento-
Arbitrary Data o compliant software

redirect « 3,000+ MediaWiki systems,
/ o including Wikipedia, Wikia

g

Archive
Archived Resource

M « We would love all of these to
become natively Memento

compliant!

W
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3

Original Resource

Aggregator
TImeGate

Archived Resource

link @rel=timegate

M

/

redirect

/

Memento Aggregator TimeGate

Aggregates all known TimeGates
* Proxies
* Native Implementations

Redirects to authoritative
TimeGates (Wikipedia,
Transactional Archives)

Currently implemented with
BerkeleyDB

Future version to use
FaceBook's Cassandra platform

@080
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Aggregators Find More Mementos!

o

8 -+ Search Engine

- |° Iaternet Archive

* Others

o

° -

0

(=]

(= I .

O | R e
4
oD

o

° -

<

o

o —

N

o - D 169 R d'! ﬁli‘imgﬁlﬁ H

I I
2000 2005 2010
Memento Date

* 1000 URIs sampled from delicious.com
* 1 dot = 1 Memento (x=Memento-Datetime, y=URI of Original Resource)
» Sorted by URI longevity
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But Still Too Few Mementos To Be Found...

(=]
8 -+ Search Engine
- | Igternet ArcChive
* Others
(=]
° -
0
o
o
({e]
4
-
(=]
° —
<
g N - - o oy
A b "‘.
EPECTOR 1
na'y —’ﬂ "-" = ::} t'-c.':.?;fo-::
o s we meve s PPST R IR eba L BV

2000 2005 2010
Memento Date

* 1000 URIs sampled from search engine result pages;
» See: “How Much of the Web is Archived?” JCDL 2011
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The Memento Framework:

Resource Versioning

W
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current
version
@to

wir
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current current current

version version version
@to @t1 @t2
time-generic
resource
tg t4 ts time —»

u»
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version

[ty » Y4
URI-
M,
current current current
version version version
@to @t1 @t2
time-generic
resource
tg t4 ts time —»

u»
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version version
[ty » Y4 [ty . tol
time-specific URI- URI-
resources M, Mo
current current current
version version version
@to @t1 @t2
time-generic
resource
tg t4 ts time —»
u»
Memento O o

8
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SWIB 2011, Hamburg, Germany, November 2011

version version
[ty » Y41 [ty . tol
time-specific URI- URL-
resources My My
TimeGate
HTTP Link
time-generic timegate
resource
o Y now — time —»
Wi
Memento —

84 ¢ Los Alamos D)Ol\/ﬁ)NION
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version version

[tg > t4 [ty tol
time-specific URI- URI-
resources M M
3 A
HTTP GET HTTP GET
Accept-Datetime: t; Accept-Datetime: tj
th<= t <t ty <=t <t
TimeGate 0 1 1 1-2
HTTP Link
time-generic timegate
resource
tg t4 now — time —»
win
Memento
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version version

[tg > t4 [ty tol
time-specific URI- URI- ]
resources Wi WL
\-{ }:—/
HTTP GET HTTP GET
Accept-Datetime: t; Accept-Datetime: tj
th<= t <t ty <=t <t
TimeGate 9o 1 1 11— 12
HTTP Link HTTP Link
fime-generic timegate original
resource < |
tg t4 now — time —»
Wi
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Memento Framework

Original Resource: http.//lanlsource.lanl.gov/pics/picoftheday.png

HTTP Link
original
HTTP Link Content Negotiation
Datetime =Ti
timegate }
Content Negotiation
© Datetime = Tj
HTTP Link
original
Original Memento Archived & Version
Resource TimeGate Resources

“i»
Memento
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Time Travel across Versions of a Picture of the Day

Movie at: http://www.mementoweb.org/demo/picoftheday.mov

win
Memento
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Non-Information Information

resource resource
HTTP 303

media-type conneg —»
language conneg

Current
description
of URI-R

u»
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Non-Information Information
resource resource
HTTP 303

media-type conneg —»

language conneg

Current
description
of URI-R

_

Past
Description
of URI-R

-1

URI-M

Memento

u»
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Non-Information Information

resource resource
HTTP 303

media-type conneg —»
language conneg

Current
description
of URI-R

HTTP LINK —

timegate

Past
Description
of URI-R

datetime conneg \/(‘

—> <4 media-type conneg
language conneg ~ URI-M

‘ ,

TimeGate Memento

Wi
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Non-Information Information

resource resource
HTTP 303
media-type conneg —»
language conneg URI-S
Current
description
of URI-R
HTTP LINK - HTTP LINK
timegate timegate
Past
Description
of URI-R
datetime conneg \/‘/‘
—> < media-type conneg —» -¢+— datetime conneg —» <
language conneg . URFM
TimeGate Memento TimeGate

“i»
Memento
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Non-Information Information

resource resource
HTTP 303
media-type conneg
language conneg URI-S
HTTP LINK . Cun.'etr?t HJ;ZgléltI:K
of URI-R ;%b
v.
/ a
A
Past . Los Alamos
Description SATINAL LARERATOS
of URI-R
datetime conneg \/I/q
—> < media-type conneg —» -+ datetime conneg —» -
language conneg O
v
TimeGate Memento TimeGate
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Memento Framework

Original Resource: http://dbpedia.org/resource/France

HTTP Link
original
_ Content Negotiation
HTTP Link Datetime = Ti
timegate

Content Negotiation
'@ Datetime=Tj | *|
I HTTP Link

original
Original Memento Archived & Version
Resource TimeGate Resources
wirr
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Time-Series Analysis across DBpedia Versions

GDP Per Capita of Countries / Time

[l United_States

$45.0K / I Switzerland

Bl Iceland
I Canada

Germany

. [l Japan

[l Greece

$39.0K B — Australia
— / \// B United_Kingdom

/ [l South_Korea

$26.0K B 'taly
— [l Saudi_Arabia
$20.0K Portugal
/-~--- _———— H Poland
— oo —- - =
2007-09-01 2008-02-01 2008-08-01 2008-11-01 2009-07-01 2009-11-01

Data collected through HTTP Navigation

paper at http://arxiv.org/abs/1003.3661

memento
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TimeGate for Memento for
Real World Object URI Real World Object URI Real World Object URI

Link "timegate" 302 > R

URK1 B

303 303 [1] 303 [2]
A
\
Link "timegate" 302 —»  URL-
URI-2 ‘
M2
Web Document URI Web Document URI
PRESENT PAST
e

Depending on implementation of an archival solution, path [1] or [2] is available.

[1]is a replay of an archived 303 that takes the client back to an information resource on the current web,
where the Memento cycle can be repeated. [2] is a 303 directly to the appropriate Memento that has the
description of the Real World Object for the desired point in time.

u»
)
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The Memento Framework:

Persistent Web Annotations
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Web-Centric Annotation: No Persistence

Paul Murray - Mar 8, 2010 Biine Weather

Lead story this morning. ’

With a magnitude six "™ ONE-MINUTE WORLD NEWS
earthquake, attacks around

the word killing hundreds and a
domestic civil servants strike, | find it Page last updated at 21:59 GMT, Monday, 14 June 2010 22:55 UK
very odd that the BBC website should
have chosen to lead with "Oscar triumph
for The Hurt Locker".

LATEST: Fourth Colombian hostage found alive after three fellow capl

Naa T uLhenreaasaae ity Obama calls for clean

< energy push

US President Obama asks
supporters to back a campaign for
clean energy, as he visits areas
affected by the BP oil spill.

+ Mapping the oil slick

+ In graphics: Tackling the leak

+ Q&A: Scale of BP oil spill

In my opinion entertainment awards
barely scrape the definition of news let
alone trump the many real stories
available today. BBC Radio 2 ran the
story at the very end of its bulletin.

Useful? Yes (0) No (0)
Report abuse Share ¥

Google Sidewiki Annotation on http.//news.bbc.co.uk/ as of 2010-06-14

Wi
: Memento 98 Oib
SWIB 2011, Hamburg, Germany, November 2011 » Los Alamos m}w&g&gﬁ




Web-Centric Annotation: No Persistence

Robert Sanderson Page last updated at 07:04 GMT, Monday, 8 March 2010

cdIl your naime

LATEST: FBI releases some of its secret files on the late Senator Edwg
Write an entry about: The entire page

To write an entry about a specific part of Oscar _]OY for The Hurt Locker
the page, highlight those words on the T = —— L
sme -~ Py, ,

This page has no Annotations :(

Archived page from:
http.//www.dracos.co.uk/work/bbc-news-archive/2010/03/08/07.05.html

W
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Web-Centric Annotation: Desired Persistence

Paul Murray - Mar 8, 2010

Lead story this morning. Page last updated at 07:04 GMT, Monday, 8 March 2010

With a magnitude six

earthquake, attacks around

the word killing hundreds and a
domestic civil servants strike, | find it Oscar Joy for The Hurt Locker
very odd that the BBC website should : —

have chosen to lead with "Oscar triumph '
for The Hurt Locker".

LATEST: FBI releases some of its secret files on the late Senator

In my opinion entertainment awards
barely scrape the definition of news let
alone trump the many real stories
available today. BBC Radio 2 ran the
story at the very end of its bulletin.

Useful? Yes (0) No (0)
Report abuse Share ¥ ’
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Open Annotation: Dealing with Web Time

* As regular Web resources, Body and Target of an Annotation have
representations that can change over time.

* Body and Target can change independently of each other.

« If an Annotation involves resources as they existed at a particular point
in time, this needs to be recorded.

» The OAC model provides hooks for doing so:
* Timeless Annotations;
* Uniform Time Annotations;
 Varied Time Annotations.

W
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Open Annotation: Uniform Time Annotations

» The Annotation is not always applicable, but pertains to the state of the
Body and Target at a specific moment in time.

* Add oac :when property to the Annotation.

\
A-1 oac:when

/ \ T time-1

oac:hasBody oac:hasTarget

»
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Memento + Open Annotation: Persistent Annotations

* In order to reconstruct the Annotation as intended: Use Memento to
obtain an archived representation of B and T as they existed at the
oac :when datetime.

A-1 oac:when

\
y AN T 2011-03-14

oac:hasBody oac:hasTarget 17:00:00 GMT

W
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Create an Annotation

Ty Beta A& Log in / create|
portal discussion edit this page history
(B Portal:Current events/2010 January 23
' < From Wikipedia, the free encyclopedia
~ ' events
-
WiKIPEDIA
The Free Encyclopedia 23 January 2010 (Saturday) edit histq
navigation
= Main page Categories: 2 >10 by day
=« Coments
» Featured content
= Cumrent events
» Random article
search
-’I
Go Search
interaction Title:
= About Wikipedia
Comment:
= Community portal
= Recent changes Type: General v
= Contact Wikipedia . o .
Comment is URL About Whole image
= Donate to Post To:
Wikipedia
® Rob's Annotations
= Help T
toolbox +Segment | -Segment | Create | Logout | Close
= What links here
= Related changes
= Upload file
wi»
==
Memento
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Reconstruct the Annotation without Memento

v Beta__ & Log in / creat,
portal discussion edit this page history Annotations q_w
[-] O Beginning of Jan 23 Aza
Portal:Current events/2010 Janua e -
From Wikipedia, the free encyclopedia No News 1s Good News
- evems

K},’SE&% 2010 (Saturday) hist

navigation » Aftermath o fthe 2010 Haiti earthquake:
- ::“": p"lgc 1an government declares earthquake rescue of
= ontents L

= The ernment announces a first precise death toll of] )ake

= Featured content ;
(after the 2004 Indian Ocean earthquake). (CNI

s Current events

= Random article = Joe Biden'q visit to Iraq:
search President joe Biden holds talks with Iraq: polit! on. |
| = Biden says the U.S. government will appeal in the Black
P J iz = Thousands of protesters demonstrate in Venezuela for an )d a ¢
e revaluation and energy shortages in the country. (Reuters
interaction = Eight people are killed and 13 missing after flash floods an NP
= About Wikipedia Post) @
= Community portal = Between 100 and 150 bodies are found stuffed in wells in Nigei
= Recent changes (AFP) 2
= Contact Wikipedia = A passenger train in Iran derails, killing at least eight peopl ISN
= Donate to (Reuters) @ (RTE) @@ (The Canadian Press) &@
Wikdpedia = Japanese prosecutors question Representative Ichird Oza Many
= Help Bulletin) &
toolbox = The American Civil Liberties Union condemns a US._ justicy ©° Ba
= What links here should be held indefintely without tnal. (BBC) @
» Related changes = im McCormick, the director of the U K. company manufactunng the controversial ADE 651 bomb deted
s Upload file susnicion of frand (RRC) &
Wi
e
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Reconstruct the Annotation with Memento

WIKIPEDIA
The Free Encyclopedia
navigation
Main page
Contents
Featured content

Current events

Random article

search

Go Search

interaction

= About Wikipedia
Community portal
Recent changes
Contact Wikipedia

Donate to
Wikipedia
= Help

toolbox

= What links here
= Related changes
s _Uoload file

Try Beta

2 Log in / creat

portal discussion edit this page nistory Annotations
. -] Beginning of Jan 23 Azarcth
Portal:Current events/2010 Janua
From Wikipedia, the free encyclopedia No News i1s Good News
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The Memento Framework:

The Increasing Value of a URI
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URI as Access Point to a Page

[ http://weather.example.com/oxacal|
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URI as Access Point to Page and Data

| http://weather.example.com/oxacal|

HTTP 303
media-type conneg
language conneg

RDF
XML
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URI as Access Point to Current and Past Pages and Data

| http://weather.example.com/oxacal|

HTTP Link
timegate

HTTP 303

media-type conneg
language conneg

datetime conneg
media-type conneg
language conneg

¥ ¥ R
page data page data
ty ty to to
RDF RDF RDF
XML HTML XML HTML XML
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The Memento Framework:

Transactional Archives
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Crawl-Based Web Archives

Web Server Crawler Storage

Observations
For example: Heritrix crawler for Internet Archive
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Crawl-Based Web Archives

» Collect discreet observations of resources, not their entire
evolution.

» Can be rejected (robots.txt, by user-agent, by host IP)
» Can be deceived (cloaking, by geo-location, by user-agent).

» Coverage of particular Web server dependent on crawl-strategy.
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Server-Side Transactional Web Archives

Browser Web Server Submission Storage

HTTP Request —»

G <+— HTTP Response

J L

Change History
For example: TTApache, PageVault, Vignette Web Capture
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Server-Side Transactional Web Archives

* Collect all representations served by to-be-archived server.

» To-be-archived server needs to cooperate.
* Incentives e.q. institutional memory, official record of Web
presence.

* Archival coverage restricted by to-be-archived server, does not
include external servers (e.g. embedded resources).

* To be archived server can submit falsified information.

* Archival collection management: what to keep, what not (e.g.
significant changes, deduplication, ...).
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Development of Transactional Web Archive Software

Capture:
» Apache connection filter module captures URI, headers, body
* POSTs in real-time to transactional archive

BerkeleyDB

Browser Apache Grizzly File System

HTTP Request —»

/<4— HTTP Response

mod_ta

Access:
* Online, real time access via Memento TimeGates
» Batch Export via WARC files for long term preservation
» Check out http://theresourcedepot.org
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Memento wants to make navigating the Web’s Past Easy

memento

http.//mementoweb.org/
http.//groups.google.com/group/memento-dev
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