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Outline

* Actors, technology, projects
e Conventional web archives
e Archives are silos

e Long tail of archives

« Memento
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Background

 “We can’t save everything!”
— If not “everything”, then how much?
— what does “save” mean?
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“Women and Children First”

_______

™

HMS Birkenhead, Cape Danger, 1852

638 passengers 193 survivors  all 7 women & 13 children 8 of 9 horses
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Time to Talk About Saving Everything?

Seagate
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Dinner for one or two costs more than 1TB disk Wikis have popularized versioning

Cool URIs (http://imww.w3.org/Provider/Style/URILhiml) are widely adopted, e.g.:
http://news.yahoo.com/s/ap/20100920/ap_on_el_se/us_alaska_senate
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Also related projects with cool URI / permalink focus:
http://www.citability.org/

http://data.gov/

http://data.gov.uk/
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NASA Technical Memorandum 109025 (Revision 1)

g
A Comparison of Queueing, Cluster and
Distributed Computing Systems
Joseph A. Kaplan and Michael L. Nelson ftp://techreports.larc.nasa.gov/pub/techreports/larc/93/tm109025.ps.Z

Langley Research Center, Hampton, Virginia

http://techreports.larc.nasa.gov/ltrs/PDF/tm109025.pdf

(NASA-TM-109025) A COMPARISON OF N9&4-36932
JUEUEING, CLUSTER AND DISTYRIBUTED

COMPUTING SYSTE™S (NASA. Langley

Research Center) 51 p unclas

G3/62 0015723

June 1994

National Aeronautics and
Space Administration

Langley Research Center
Hampton, Virginia 23681-0001
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Unguided Refreshing & Migrating

aiale Google Scholar: ml nelson ja kaplan wmm [OYCOYOY A Comparison of Queueing, Clus...Kaplan, Nelson (Researchindex)
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From: fsu.edu (more)
12 versions found CiteSeer tomeseac From: Karre kirs/1994cit
- : : “Context  Related Enter author homepages
A comparison of queueinE\cluster and distributed computing systems
JA Kaplan, ML Nelson - View as\#TML - Cited by 71 - Web Search
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Who are the actors?
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Archiving Frameworks

Client Interface Admin Interface !

Readers

- LOCKSS caches

Data flows — an approximation

IRODS (nee SRB) LOCKSS/CLOCKSS
http://www.irods.org/ http://www.lockss.org/
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Web 2.0 Related Preservation

301Works.org : Free Software : Download & Streaming : Internet Archive

-(a (::J () (J7  ntep:/ jwww.archive.org/details /30 1works

> 8 u v 2§ Google

G0k

- 2010 T0g/22/ 2010 (%] ¥ !
Cas

. Requested Date; 1996 G

]ﬁ 301Works.org : Free Software : Do... U -L-I

Necome o 30tWorzors s

S0IWORKS.ORG | 301works.org 006

How Tweet It Is!: Library Acquires Entire Twitter Archi

301works-faq 7 S ;
301works.org | Frequentl (<))~ ( ) { http://blogs.loc.gov/loc/2010/04/how-tweet-it-is-lib
AskedQueﬂgjolnsA‘:\y Y 301Works.org is an independent service for archiving URL mappings. The \L L) Xy () Q Liil00d soviloch i1 -

individual, group, or company

provide protection for every day users of short URL services by providing tr
that would like to become a i

of their URL archives are in @

participating member should in the

- 2010 T0g/22/ 2010 [%]=
o

lip terms. Items are not publicly access
start by reviewing these v PERIEY, . Requested Date: 1996 (7)-

following terms: 1. Participating

companies will regularly back ] |7} How Tweet It Isk: Library Acquires... U, + I

If you are interested in becoming a member of 301works.org and would like ¢

up their URL mappings (short
and long URLSs pairs) to the
service provided by...

please email Jeff Kaplan, 301works Ct Manager at

i

g LIBRARY OF CONGRESS

301Works F Asked Q

Browse by Subject / Keywords

TR
i@

Search this blog co |

All items (most recently added f

adjix.com (301works.org Archive)
Shortened URL archive from adjix.com. See www.301Works.org for

more information about this project.

Background

Erequently Asked Questions ! k
= e

Items contained in this archive
are not publicly accessible at
this time.

B About This Blog
_ bit.ly (301works.org Archive =
Jeff Kaplan | Shortened URL archive from bit.ly. See www.301Works.org for more O twiterbend

information about this project. Our Gateway to Knowledge
truck hits DC tomorrow.
Follow the Torch!

htto://go.usa.gov/xVL
Go to our Twitter Page

@ Find: (Q shadow (_Next | Previous ) (O Highlightall ) []Match case

Done

http://www.archive.org/details/301works

Categories

> Abraham Lincoln

» American Folklife Center
> Audiovisual

> Blogaing

The Library of Congress > Blogs > Library of Congr

yu

ASK A LIBRARIAN DIGITAL COLLECTIONS LIBRARY (§

0g > How Tweet It Is!: |

LIBRARY OF
CONGRESS BLOG

4
za'u

Sprint ElSubscribe @Share/Save

How Tweet It Is!: Library Acquires Entire Twitter Archive
April 14th, 2010 by Matt Raymond

[UPDATE: We posted an FAQ on April 28]

Have you ever sent out a “tweet” on the popular Twitter social
media service? C Your 140 or less will
now be housed in the Library of Congress.

twikker

That’s right. Every public tweet, ever, since Twitter’s inception in
March 2006, will be archived digitally at the Library of Congress.
That's a LOT of tweets, by the way: Twitter processes more than
50 million tweets every day, with the total numbering in the
billions.

We thought it fitting to give the initial heads-up 2 to the Twitter community itself via our own
feed @librarycongress 2. (By the way, out of sheer coincidence, the announcement comes on

vl

@ Find: (Q shadow (_Next

Previous ) ( O Highlightall | [ ] Match case

Done

0.

http://blogs.loc.gov/loc/2010/04/how-tweet-it-is-library-acquires-entire-twitter-archive/
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Conventional Web Archives

OO0 0 < > iipc - about - archives
) f«\i/\ (= | http://netpreserve.org/about/archiveList.php w v ) (93 Google Q)
x" \:1
. 1996 2010 v
o Requested Date: O 09/22/ 2010 [l @
W <)) < > iipc - about - archives 47 ! -
contact
netpreserve.org
international internet preservation consortium @
About: Member Archives

mission

who we are

member archives = 2

o rembirs Archive List
Join the iipc

:,Zs;:i,‘:;::s Alphabetically (All archives are open onsite and offsite (via the Internet) unless otherwise noted after the archive name.)

publications: Bibliothéque nationale de France - Archives de I'Internet (Bibliothégue nationale de France Web Archives) - (Access

reports = < % g
is open to researchers onsite at the institution)
events:
W“':::::’ ol e Collecting institution: Bibliothéque nationale de France (National
WOrksr
Library of France) - http://www.bnf.fr
software: ¢ Start Date: 2002
;°°"“‘ ¢ Archive interface language(s): French
lownloads

Access methods: URL Search, Keyword Search, Full-Text Search,
Topical Collections

Harvesting methods: National Domain, Bulk, Selective, Event,
Thematic

Description: Since 2006, BnF shares with INA responsibility for <
the legal deposit of the French online publications and web ,’:"f‘:' - -
material at large. BnF web archiving program started in 2002 with !gm :

20+ (light & dark): http://netpreserve.org/about/archivelList.php

O™ = = =
“‘:’ web archiving service WebCite

Capture todays web ° Build tomorrow's archives

WEB
ARCHIVE

preserving uk websites

W

Review of Web Archiving: Michael L. Nelson

- . OLp
Web Archiving Cooperative, Stanford, Sep 09 2010 BDMINIQN
UNIVERSITY




Visualization/Exploratory Services
Built on Top of Archives

Past Web Browser: Adam Jatowt
http://www.dl.kuis.kyoto-u.ac.jp/~adam/pastwebbrowser.html

Zoetrope: Interacting with the Ephemeral Web

I (¢

Zoetrope: Eytan Adar
http://www.cond.org/zoetrope.html
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Tools for Batch/Site & Real-time/URI Recovery

) Warrick - Start New Recovery - Mozilla Firefox

File Edit View History Bookmarks Yahoo! Tools Help

EEX

E- - @ (% W hepujimanick.cs.odu.eduinew. il

[+[®] [C]

<)

First name:*

Website URL to recover:*

Repositories to use:**

Use Windows filenames? @ ves O nNo  Help

. . ~
‘?‘:-‘u--: ui:-;‘ \ ““‘““
'-‘«'-':-u‘!f-_

Home | Check on Status
In order to recover a lost website, please fill out the information below:
Dwight |
Last name: lSl:hrulE ‘
Email address:* ‘dschrute@dundevmlﬂlin.l:um ‘
http://battlestar-galactica.com/ ‘
Example: hitp://fwww.example.com/
Recover entire website? @ ves O No, only recover the single page  Help
VE O Limit dates ~ From: l To: l Help
C %9 Li
] GOL)S[C 53] -YAHOO.’ 5] k[ Live Search
[ Submit ] [ Clear ]
* A required field. 0
** Only the latest resources from the Internet Archive will be returned unless dates are specified.
v

Done

Lazy Preservation: Frank McCown
http://warrick.cs.odu.edu/

memento
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®0o cache:http: / /fwww.pspcentral.org/events/annual_meeting_2003.html| - Google Search

GD' (<D & f® -'l http:/ /webcache.googleusercontent.com/search?q=cache:http:/ /w 1.7 ¥ | (-'_’v Google

=
LN
o)

Web |mages Videos Maps News Shopping Gmail more v

7 \ Advanced Search
GO L)gle cache:nttp:/ fwww.pspcentral.org/events/annual_meet| ([Search ) SHe0ee S

Web

Your search - cache:http://www.pspcentral.org/events
lannual_meeting_2003.html - did not match any documents.

Suggestions:
* Make sure all words are spelled correctly.

« Try different keywords.
* Try more general keywords.

[ Archived Version | New Version }

{ Title Search LS Search Tag Search !

| ( Rety ) ( Reset )
On this screen you can chose to have Synchronicity query search engines with the title

of the latest available copy of the missing page provided by the Internet Archive (1A).

Synchronicity displays the title and automatically predicts its discovery performance.

You can edit the title to refine the query.

(" GetTitle )

Title in Google ) ( TitleinYahoo ) ( Title in Bing

Just-in-Time Preservation: Martin Klein
Synchronicity
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How do we measure success in reconstruction?
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How Much Did We Reconstruct?

“Lost” web site Reconstructed web site
A A
AW PO
B —>C BB ——*>C F
. O\ T T s
D —> E F G E
Missing link to D; F can’t
points to old be found
resource G
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Measuring the Difference

Apply Recovery Vector for each resource

(rC’ rm’ ra)
A TN

changed missing added

Compute Difference Vector for website

aiference(Z. ) = (7. 7 )
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Reconstruction Diagram

added

0% changed
0

\ 33%

: : missin
identical 5 9
50% 17%
Revi f Web Archivi Michael L. Nel “_m 17
eview of Web Archiving: Michael L. Nelson
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TABLE 17: Results of crawling-policy website reconstructions (Part 1).

Website URIs Naive Knowledgeable Exhaustive
(0.000, (0.000, (0.000,
1. www.techlocker.com 1 0.000, 0.000, 0.000,
0.000) 0.000) 1.000)
(0.720, (0.640, (0.620,
2. www.harding.edu/hr 50 0.220, 0.280, 0.240,
0.328) 0.163) 0.591)
(0.298, (0.298, (0.316,
3. www.smoky.ccsd.k12.co.us 57 0.509, ‘ 0.509, ‘ 0.491,
0.000) 0.000) 0.970)
(0.508, 7 (0.523, 7 (0.538,
4. www.genesis427.com 65 0.077, | :. 0.077, | ) 0.062,
0.016) N 0.016) N 0.500)
(0.247, (0.247, (0.247,
5i :nglewood.k12.co.us/schools/ - 0.286. ‘ 0.286, ‘ 0.286,
clayton 0.000) 0.000) 0.304)
(0.228, s (0.278, e (0.253,
6. www.raltinvestmenttrust.com 79 0.127, | 1 0.253, | " 0.127,
0.014) A 0.033) _ 0.859)
(0.208, /"\ (0.208, (0.208,
7. otago.settlers.museum 120 0.525, [ 0.542, 0.533,
0.017) \ 0.286) 0.341)
(0.397, (0.364, (0.364,
8. www.usamriid.army.mil 121 0.413, 0.512, 0.471,
0.220) 0.253) 0.880)
(0.699, p (0.801, (0.801,
9. www.mie2005.net 136 0.199, |3 0.096, ’ 0.096,
0.009) 0.000) 0.335)

McCown and Nelson, Evaluation of Crawling Policies for a Web-Repository Crawler, HYPERTEXT 2006

Wi
@ @@ Review of Web Archiving: Michael L. Nelson E) 18
Web Archiving Cooperative, Stanford, Sep 09 2010 BDMINIQN

UNIVERSITY



Content and URIs are Orthogonal
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Lapsed Website

I <« » ! GE (V] '._'t_"uh!lp:IIweb.uchm.orgfwtbl'Ihttp:[;www.dloo.uql Q ’rQ' (lr.-.“'_:‘?? 0‘
. e —
WaUBackmachine
Enter Web Address: (A5 Ady, Seacch Comoace Acchive Pages
Searched for hitp://www.dl00,org/ : 56 Results
Gambling
Search Engine
Note some duplicates are not shown. Soo st
* denotes when site was updated. Portal
Search Results for Jan 01, 1996-May03
1996 1997 1998 1999 2000 2001 2005
0 pages 0 pages 0 pages 1 pages 12 pages 11 pages 0 pages

Ape 01, 2001 Aug 08, 2003 =
Jun 21, 2000 Apr 0% 2001 m'mmw-
Aug 15,2000 Age 14, 2001 * Oct 05, 2003 * Jun 09, 2004
Wm Qct 07, 2003 * Jun 10, 2004 =
Qcl 09, 2000 Aug 31, 2001 * Dec 13,2003 * Jun 12, 2004
WW' Dec 17, 2003 »
b e | Dac 27. 2003 *
Conference Dec 28,2003 *




URI Content Map

ning Problem

u1 o same URI u1 u1 same URI
;Vl X maps to same V V_ [ maps to
1| gy | OF Very similar t < | different
A time B content at a A time B content at a
later time later time
1 different URI the content
maps to same
& or very similar o o can not be
V V
3 v u2 content at the c1 7 ;c;u nS F?It
\ V. |sameorata p——— y
Cc1 Cc1 ; A time B
later time
M
A time B
%—m

I FIAVILL NANJL N
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| et's examine conventional archives in more detall
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Wayback Machine

Internet Archive Wayback Machine (D]

oy o

(4 ):;3' ‘I\E/} >\:) !\E/’I M http://web.archive.org/web/*/http:/ /www.cnn.com/ WY ) (-"' Google Q)

7 _.\

{ )

° Requested Date: 1996 () 2010 0921/ 2010 /(3] v ! Q

1 [|]||| Internet Archive Wayback Machine F B I ‘-v-
Enter Web Address: [i\-JZi QELCHCN:EY Adv. Search Compare Archive Pages

‘hed for http://www.cnn.com/ 7783 Results

me duplicates are not shown. See all.
.es when site was updated.
| typically becomes available here 6 months or more after collection, with some exceptions See FAQ.

Archived Results from Jan 01, 1996 - latest

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

0 0 0
i pages pages pages

30 pages 2734 pages 231 pages 156 pages 625 pages 1186 pages 886 pages

Jun 20, 2000 * Mar 01, 2001 * Jan 23, 2002 * Jan 29, 2003 * Jan 01, 2004 * Jan 01, 2005 * Jan 01, 2006
Jun 21,2000 Mar 02,2001 Feb 02,2002 Jan 31,2003 * Jan 02, 2004 * Jan 01, 2005 * Jan 01, 2006
Jun 21, 2000 * Mar 05, 2001 * Feb 09, 2002 * Feb 01, 2003 * Jan 03, 2004 * Jan 02, 2005 * Jan 02, 2006
Jun 21, 2000 * Mar 07, 2001 * Feb 10, 2002 * Feb 01,2003 * Jan 10, 2004 * Jan 02, 2005 * Jan 02, 2006
Jun 21, 2000 * Mar 09, 2001 * Feb 11, 2002 * Feb 02, 2003 * Jan 11, 2004 * Jan 03, 2005 * Jan 03, 2006
Jul 06, 2000 * Mar 31, 2001 * Feb 13, 2002 * Feb 02, 2003 * Jan 12, 2004 * Jan 04,2005 Jan 03, 2006
Jul 07,2000  Apr 10, 2001 * Feb 13, 2002 * Feb 03, 2003 * Jan 12, 2004 * Jan 05, 2005 * Jan 03, 2006
Jul 11, 2000 ~ Apr 13, 2001 * Feb 14,2002 * Feb 05, 2003 * Jan 13, 2004 * Jan 06, 2005 * Jan 04, 2006
Aug 04, 2000  Apr 13,2001 * Feb 15,2002 * Feb 06, 2003 * Jan 15,2004 * Jan 06, 2005 * Jjan 04, 2006
AUQ 154 2000 Anr 12 2001 * _Fah 18 2002 * Eah A7 _2002 % lan 168 2004 % _lan NR 2008 * _lan N4 2004 7

T4

Done 0 4
http://web.archive.org/web/20030129185239/http://www4.cnn.com/

http://web.archive.org/web/20030131093102/http://cnn.com/
http://web.archive.org/web/20040102095249/http://www3.cnn.com/
etc.
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URI Rewriting Makes for Nice Archives

00 0 CNN.com - Breaking News, U.S., World, Weather, Entertainment & Video News

(< Z/.’- E j "»Z.‘ E j (Q http: / /web.archive.org/web/20091027043308/http: / /www.cnn.com/inde &) 17 ¥ ) (_"" oogle

@)

o Requested Date: 1996 O 2010 09/ 22/ 2010 @ i 0
E -

» r‘ ’
3" CNN.com - Breaking News, US., W... + N

Not from the U.S.? Click here to go to our international version

SWITCH TO: CNN INTERNATIONAL : l

BETA

Video NewsPulse U.S. World Politics Justice Entertainment Tech Health Living Travel Opinion

Hil Login or

narsnnalizar

COURTESY NEW YORK ACS

oday's most pop

Police name 'Jane
N.Y.
Report: Stray jet's
laptops
Children freed, all
pimps arrested

A
Kids care for mon |

_______

14>

é Fimri:!QAshadov;r ‘ Next | m . T‘V . — '7
The link to: http://i.cdn.turner.com/cnn/2009/TRAVEL/10/26/overseas.visitors.travel/clmain.liberty.qgi.jpg

using Javascript is dynamically rewritten to:
http://web.archive.org/web/20091027043308/http://i.cdn.turner.com/cnn/2009/TRAVEL/10/26/overseas.visitors.travel/c1lmain.liberty.qi.jpg
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SE Caches Do Not Rewrite URIs

CNN.com - Breaking News, U.S., World, Weather, Entertainment & Video News

S e == o o N (,
(4 )»)- () () (M) (B http://webcache.googleusercontent.com/search?q=cache%3Acnn.com&ie B 17 v ) (*§: Q
@ Requested Date: 1996 (7) 2010 09/22/ 2010 (fl = 0
. — g
m CNN.com - Breaking News, US., W... + -

This is Google's cache of http://www.cnn.com!. It is a snapshot of the page as it appeared on Sep 23, 2010 23:06:00 GMT. The current page could have changed in
the meantime. Learn more

Text-only version

'm"m @)\

BETA

Video NewsPulse US. World Politics Justice Entertainment Tech Health Living Travel Opinion

Make CNN Your Homepage

1 Hil Log in or sign up to personalize!

GETTY IMAGES

S ey v = g
" o e %

out on Ahmadinejad Dad: Gay adoption fight a 'v_vhirlwind' 4

U.S. delegates, others walk

Cached version of cnn.com (html only):
http://webcache.googleusercontent.com/search?g=cache%3Acnn.com

But images, for example, are not relative to SE cache; they're still at:
http://i2.cdn.turner.com/cnn/2010/POLITICS/09/23/un.ahmadinejad.walkouts/tIlmain.ahmadinejad.afp.qi.jpg
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URI Rewriting Iis Great --
Until Something Goes Wrong...

The Cribs: Home

<) > )~ (@) () (M) (N niep:/jweb.archive.org/web/20080302121117/http:/ fwww.thecribs.com/ 1 v ) Q
[0)
@ Requested Date: 1996 () 2010 09/22/ 201 () 7 nternet Archive Wayback Machine
um The Cribs: Home 7 (- : hs § ( : ) E (I .org/web/201009232323 12 http: / jwww.thecribs.com/aa/banners /itunes.gif 1.4 ¥ fﬁ-f‘v Q
Our Bovinz‘ Q :
D Requested Date: 1996 () 2010 0922/ 2010 131 = @
| Il internet Archive Wayback Machine I + I "",
o
INTERNET ARCHMIVE
Enter Web Address: [[{:HJ] All o Take Me Back JW.NGIASTEN
Not in Archive.
No archived versions of the page you requested are available. If the page is still
available on the Internet, we will begin archiving it during our next crawl.
You may want to:
15 » Search for all pages on the site thecribs.com/
© Find: (Q Next | Previous tall ) [JMatchca e Try a different page address, at top
Read i3.ytimg.com
http://web.archive.org/web/2008030212111  Seethe FAQsformore info and help, or contactus. &
@ Find: (Q Next | Previous O Highlight all [ Match case
o

Done

httD://web.archive.orqlweb/20100923232312/http://Www.thecribs.com/aa/banners/ituhes.qif
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Where Else Could ../1tunes.gif Be?

Paradox: URI rewriting makes archives
useful for interactive browsing, but it
actively inhibits interoperability -- your
session becomes trapped in an archive

How can you escape the gravitational
pull of IA's Wayback Machine and other
large archives? You'd like to start an
archive, but yours will never be as "good

as theirs...

W
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Long Tail of Archives

— ARCHIVE

ARCHIVE-IT

‘:‘ web archlvmg serwce

Capture toda eb ° Build tomo

WebCite UK
WEB
i AThe National Archives FiN-Tef ZTA"A 2

preserving uk websites

W
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Memento wants to make navigating the
Web’s Past Easy

memento

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

W
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Some more background...

wir
ESannn
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- TBL on Generic vs. Specific Resources

Web Architecture: Generic Resources

() il (228 (X)) ! ) / M © http://web.archive.org/web/19970731003253 /www.w3.org/Designlssues/Generic.html Y ,/.',. Q

{ Q )

@ Requested Date; 1996 ) 2010 06/05/ 1997 (%] v Displayed Date: 1997-07-31 D000 ©
| |l Web Architecture: Generic Resourc... + '-',

s

As an example, successively specific resources might be

53 i —— http://www.w3.org/Designlssues/Generic.html

3. The Bible, KJV, in English
4. A particular ASCII rendering of the KJV Bible in English

Each resource may have a URIL. The authority which allocates the URI is the authority which determines wo what it refers: Therefore, that
authority determines to what extent that resource is generic or specific.

This model is more of an observation of a requirement than an implementation decision. Multilevel gnericity clarly exists in all our current
life with books and electronic documents. Adoption of this model simply follows from the rule that Web design should not arbitrarily seek to
constrain life in general for its own purposes.

Dimensions of genericity

When we discuss electronic resources, an interesting fact is that a small number of dimensions of genericity emerge.

Time A resource may vary with time. For example, "The Wall Street Journal" varies with time. Each issue is a time-specific
resource, which does not change with time. Most home pages on the Web change with time, in a less periodic way.
L ‘When a document 1s translated, 1t 1s useful to be able to refer to it either in the generic, or to a particular specific
anguage :
translation.
Resiesenizton A given resource may have mny ways in which it can be represented on the wire, using different content-types (in HTTP
P terms). As an example, an image may be represented in PNG or JFIF format.

The fact that there are such a small number of dimensions currently apparent sugests that Web software should handle them individually in

its interface with the user, even though the architecure should handle them as a single concpet. i
v

@ Find: (Q Y (Next [ Previous ) (O Highlightall } [] Match case

Done ° V7

W
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Review of Web Archiving: Michael L. Nelson

. . OLb
Web Archiving Cooperative, Stanford, Sep 09 2010 I})MINION
UNIVERSITY




In The Beginning... there was the inode

struct stat {

dev_t
ino t
mode_t
nlink _t
uid_t
gid_t
dev_t
off t
blksize t
blkcnt t
time_t
time_t
time_t

st _dev; />
st_1no; />
st_mode; />
st _nlink; /*
st _uid; />
st gid; /*

st _rdev; />
st_size; />
st blksize; /*
st blocks; /*
st _atime; /*
st _mtime; /*
st _ctime; /*

ID of device containing file */
inode number */

protection */

number of hard links */

user ID of owner */

group 1D of owner */

device ID (1f special file) */
total size, In bytes */
blocksize for filesystem 1/0 */
number of blocks allocated */
time of last access */

time of last modification */
time of last status change */

@080

wir
ESannn
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Limited Time Semantics...

% telnet ww.digitalpreservation.gov 80
Trying 140.147.249.7. ..

Connected to www.digitalpreservation.gov.
Escape character i1s "]".

HEAD /images/ndiipp_header6.jpg HTTP/1.1
Host: www.digitalpreservation.gov
Connection: close

HTTP/1.1 200 OK

Date: Mon, 19 Jul 2010 21:41:04 GMT

Server: Apache

Last-Modified: Thu, 18 Jun 2009 16:25:54 GMT
ETag: ""1bc861-10935-dca24880""

Accept-Ranges: bytes

Content-Length: 67893

Connection: close

Content-Type: 1mage/jpeg

Connection closed by foreign host.
Wi
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Time Semantics Becoming Less, Not More
Avalilable

% telnet ww.digitalpreservation.gov 80
Trying 140.147.249.7. ..

Connected to www.digitalpreservation.gov.
Escape character i1s "]".

HEAD / HTTP/1.1

Host: www.digitalpreservation.gov
Connection: close

HTTP/1.1 200 OK

Date: Mon, 19 Jul 2010 21:36:00 GMT
Server: Apache

Accept-Ranges: bytes

Connection: close

Content-Type: text/html

Connection closed by foreign host.

wir
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Sep 11 2001, 20:36:10 UTC

Archiveo

C\N.com. SPECIAL REPORT

Updated: 5:42 p.m. EDT -- 11 September 2001

UNDER ATTACK °°"'"-E"°°"W°E
= ‘We' ! | Statement

ENTERTAINMENT : whi
TRAVEL — |
canen Terrorists strike New York, D.C.

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

Dec 20 2001, 4:51:00 UTC

Resources

WIKIPEDIA
The Free Encyclopedia

navigation

= Main page

= Contents

Featured content

Current events
= Random article

search

Go) (Search )

TryBeta 3 Login/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 (talk | at04:51,20 2001. It may
differ significantly from the current revision.

diff) +— Previous revision | Current revision (diff) | Newer revision -+ (cHf

In Memoriam, September 11, 2001

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
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
fire. Casualties are expected to be in the thousands: 265 on the planes; about 3000 people (early estimates

ranged as high as 6500 people), i ing h of firefig! who had rushed in, at the World Trade

CNN ON PDA terrorist attack on the United States, which  m Ta)iban statement: 'Afghanistan feels your pain’ Aneracnon Center; and 125 at the Pentagon.

Permanent link

ABOUT US saw the collapse of the two 110-story towers s | E = About Wikipedia
p— into surrounding Manhattan streets and a % World in shock | Evacuations amid chaos » Community portal
Show tranacriete later attack on the Pentagon. * Recent changes Some passengers on the doomed flights were able to make phone calls reporting on events on board. They
g‘(: ;‘:d“m FULL STORY » RESOURCES AND RESCUE = Contact Wikipedia reported that .mere were more than one hijacker on each plane _and _mal they took control ?f the planes using
"kc'm'm' - Giuliani: 1,500 'walking wounded' in New York = Donate to Wikipedia box-cutter knives. It appears that the passengers on the fourth jet tried to overpower the hijackers and that the
SPECIAL REPORT » mmnmm = Help plane in a sparsely d area as a result, thereby missing its intended target, which may have
100lbox been the White House.
EDITIONS = What links here
CNN.com Asia VIDEO PHOTO GALLERY CHRONOLOGY EXTRA INFO » Related changes T attack Fad bninediits and S hal ooioal cilects-and Rciarand banskod o kusriational
. al ad immediate and deep global political effects and economic effects and inspired an internation:
YRS  \atch video of second Aftermath of the attacks in At 8:45 a.m. EDT, day of  World Trade Center, e Upload fis i o P g < P i : 2 P : :
set your edition plane crash at World Trade New York and Washington  disaster begins Pentagon, 767 outpouring of memorials and services. The massive undertaking of rescue and recovery, and of providing
Center ® Special pages assistance 10 the survivors and victims, is ongoing. There will be a great need for donations for a long time.
Map of attacks = Printable version
More audio/video >>
.
v

Cite this page Though no group has claimed responsibility, the U.S. g i 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_1
1 attacks&oldid=282333 archived resource for
http://en.wikipedia.org/wiki/September_11 attacks

http://web.archive.org/web/20010911203610/http://ww
w.cnn.com/ archived resource for http://cnn.com
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Finding Archived Resources

i -
Web Moving images Texts Audio Software Patroninfo AboutiA B able here 6 months after collection. S

lexis AuUdio Sontware rauroninio ADOULIA AQ.
Forums FAQs Contributions Jobs Donate Search Results for Jan 01, 1996 - May 14, 2009
I CTT TS 2000 2001 2002 2003 2004 2005 2006 2007
Anonymous User (- ; 30 pages 2734 pages 231 pages 156 pages 625 pages 1186 pages 886 pages 953 pages
50 billion 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 Feb02,2002 Jan 31,2003 * Jan 02,2004 * Jan 01,2005 * Jan 01, 2006 * Jan 01, 2007 * J
Jun 21, 2000 * Mar 05, 2001 * Feb 09, 2002 * Feb 01, 2003 * Jan 03, 2004 * Jan 02, 2005 * Jan 02, 2006 * Jan 02, 2007 * J
Jun 21,2000 * Mar 07, 2001 * Feb 10, 2002 * Feb 01,2003 * Jan 10, 2004 * Jan 02, 2005 * Jan 02, 2006 * Jan 02, 2007 *

- = 2 Sep 30,2000  May 03, 2001 * Mar 29, 2002 * Mar 24, 2003 * Feb 02, 2004

,,,,,,,,,, Jan 12,2005 * Jan 07, 2006
Oct 18, 2000 * May 04, 2001 * May 25, 2002 * Mar 25, 2003 * Feb 02, 2004

Jan 08, 2007

Jan 12, 2005 * Jan 07, 2006

W mgunac“mﬂﬂmnﬂ (htp:/ cnn.comd ] . 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 (Take | 70 Iokomes A Jul 06,2000 * Mar31,2001 * Feb 13,2002 * Feb 02,2003 * Jan 12,2004 * Jan 04,2005 Jan 03,2006 * Jan 03, 2007 * |
launch event = a501(ex3) Jul 07,2000  Apr 10,2001 * Feb 13,2002 * Feb 03,2003 * Jan 12,2004 * Jan 05, 2005 * Jan 03, 2006 * Jan 03, 2007 * |
s (kg sy non-profit, is build Jul 11,2000  Apr 13,2001 * Feb 14, 2002 * Feb 05, 2003 * Jan 13, 2004 * Jan 06, 2005 * Jan ( * 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 * Jar * 007 * .
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 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 06, 2007 * |
books artifacts in digital Aug 15,2000 * Apr 14, 2001 * Feb 22, 2002 * Feb 10, 2003 * Jan 20, 2004 * Jan 07, 2005 * Jan 05, 2006 * Jan 06, 2007 * |
Book Reader form. Like & pape 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 peovide Aug 16,2000 * Apr 18, 2001 * Feb 23,2002 * Feb 12, 2003 * Jan 20, 2004 * Jan 09, 2005 * Jan 05, 2006 * Jan 07, 2007 * |
Zoomi ! Aug 16, 2000 * May 03, 2001 * Feb 23, 2002 * Feb 12, 2003 * Jan 24, 2004 * Jan 09, 2005 * Jan 06, 2006  Jan 07, 2007 * |
o o Soces o 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, %A_ug_mgo_o * 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 * |

-

-

-

Jan 08, 2007

Moving Images Live Music Archive - Nov 09, 2000 * May 04, 2001 * May 27, 2002 * Mar 26, 2003 * Feb 03, 2004 * Jan 13,2005 * Jan 08, 2006 * Jan 08, 2007 * |
) 4 Nov 10, 2000 * May 04, 2001 * May 27, 2002 * Mar 29, 2003 * Feb 04, 2004 * Jan 13, 2005 * Jan 09, 2006 * Jan 08, 2007 * |

70,456 concerts

Jan 13,2005 * Jan 09, 2006 * Jan 08, 2007
Jan 14, 2005 * Jan 10, 2006 * Jan 08, 2007

-

=

-

-

- -

= =

Nov 10, 2000 * May 04, 2001 * May 28, 2002 * Mar 29, 2003 * Feb 07, 2004 *

Nov 17, 2000 * May 04, 2001 * May 29, 2002 * Mar 30, 2003 * Feb 10, 2004 *
Nov 18, 2000 * May 04, 2001 * May 30, 2002 * Mar 31, 2003 * Feb 10, 2004 * Jan 14, 2005 * Jan 10, 2006 * Jan 09, 2007

-

e

-

-

=

-

-

Browse  (by keyword) Browse (by band)
Dec 04, 2000 * May 04, 2001 * May 30, 2002 * Apr 01, 2003 * Feb 11,2004 * Jan 14,2005 * Jan 10, 2006 * Jan 09, 2007
Dec 04,2000 * May 04, 2001 * May 30, 2002 * Apr 04, 2003 * Feb 13, 2004
J0 ¥ May 05, 2001 * May 31, 2002 * Apr 04, 2003 * Feb 13, 2004
May 05, 2001 * Jun 02, 2002 * Apr 05,2003 * Feb 14, 2004
May 05,2001 * Jun 02, 2002 * Apr 08, 2003 * Feb 14, 2004
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

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 |

Jan 15,2005 * Jan 10, 2006 * Jan 09, 2007
Jan 15,2005 * Jan 10, 2006 * Jan 09, 2007
Jan 15,2005 * Jan 10, 2006 * Jan 10, 2007
Jan 16,2005 * Jan 10, 2006 * Jan 10, 2007

Live music
ﬁ Archive
Telepath Live at Alumni Hall -

UNC Asheville on...
Infinite Paradise Station India

Ak MG N oX A e M AR BE RN oY oR B NK S8 RN BA BRI BN W

Go to http://www.archive.org/ and search On http://web.archive.org/web/*/http://cnn.com, select
http://cnn.com desired datetime
win
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Finding Archived Resources
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The Free Encyclopedia
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September 11 attacks =

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 Sep 1" ks (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
mommg 19 Al-Qaeda terrorists hijacked four

P ger jet 12 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

September 11, 2001 Attacks

= Community portal
= Recent changes

= Contact Wikipedia
= Donate to

buildings and g 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

Twin towers of the World Trade Center burning.

= Help

toolbox

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

languages
Alemannisch
. L

= Azerbaycan

o e
« 2uBEN

= Benapycxan

(1

Shanksville in rural P Y after some of its Location New York City; Arlington County, Virginia;
passengers and flight crew attempted to retake and near Shanksville, Pennsylvania.
control of the plane, which the hijackers had Date Tuesday, September 11, 2001
redirected toward Washington, D.C. There were no 8:46 am — 10:28 am (UTC-4)
u s from any of the fights. Attack type  Aircraft hijacking, Mass murder, Suicide
In total 2,993 people, including the hijackers, died attack
in the attacks."®’ The overwhelming majority of Desthe) 2095 (ncuing 19 hackers)

2 il A ; % f
casualties were civilians, including nationals of injured Y

over 90 countries. In addition, the death of at least
one person from lung disease was ruled by a
medical examiner to be a result of exposure to dust
from the World Trade Center's collapse.'!

The United States responded to the attacks by launching a "War on Terrorism", invading Afghanistan to
depose the Taliban, who had harbored al—anda (arrcmsts and enacting the USA PATRIOT Act. Many other
countries also strengthened their anti and law powers. Some
American stock exchanges stayed closed for the rest of the week following the attack, and posted enormous

Perpetrator(s) al-Qaeda led by Osama bin Laden, see also
Responsibility and Hijackers.
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Revision history of September 11 attacks

From Wikipedia, the free encyclopedia
View logs for this page

Browse history

me month (and earlier): all -3‘ Tag filter:

From year (and eamor)

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 | earfiest) View (newer 50 | older 50) (20150 | 100 | 250 | 500)

Compare selected revisions
(cur) (prev) ® 18:20, 9 November 2009 InnerParty (talk | contribs) (133,903 bytes) (— Conspiracy
theories: adding 9/11 opinion polls)
(cur) (prev) @ 23:01, 8 November 2009 InnerParty (talk | contribs) (133,650 bytes) (—9/11
Commission: extrapolating)
(cur) (prev) © 22:27, 8 November 2009 WordyGirl90 (talk | contribs) (133,608 bytes) (—Planning of
the attacks: wikilink needed, methinks)
(cur) (prev) 22:20, 8 November 2009 WordyGirl90 (talk | contribs) (133,604 bytes) (—Atfackers
and their motivation: rmv excess wikilinkiing)
02:09, 7 N 2009 DaleEastman (tak | (133,612 bytes)
(cur) (prev) 12:07, 6 November 2009 LawBot (talk | contribs) m (133,541 bytes) (Bot: Removed
unnecessary and invalid "<span/>".)

14:32, 3N ber 2009 Ohnoitsj
from and the ié
(cur) (prev) © 11:25, 3 November 2009 InnerParty (talk | contribs) m (132,453 bytes) (Undid
revision 323549441 by The Original Wildbear (talk) | have no idea what are you talking about...)
(cur) (prev) C 21:36, 2 November 2009 The Original Wildbear (tak | contribs) (133,548 bytes)
(Undid revision 323502267 by InnerParty) Exactly; it IS outlandish. We should represent history as it is;
not put lipstick on a pig)

Zacih' 2 A

(cur) (prev)

(cur) (prev) C ie (talk | ) (133,548 bytes) (restored

azan e - Lot (400 450 daal s

Goto

http://en.wikipedia.org/wiki/September_11 attacks

and click History

0l2®

EW MG
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The Past Links to the Present...

WebCite query result

()m)~ () (X)) ﬁl\ (1 [ http:/ fwebcitation.org/query?id=1257028234035091 I v v ) (8 co Q)
(@)
@ Requested Date; 1996 () 2010 07/19/ 2010 ff) ad 0
n = I
i WebCite query result + {
— | |
WebCite@ Showing WebClite for URL: http//www.digitalpreservation.gov/ [Permalink to this cache]
[ What's this? ) Cached: | 2009-10-31 18:30:35 & |

skip navigation

ASK A LIBRARIAN DIGITAL COLLECTIONS LIBRARY CATALOGS

A —T T explicit HTML link;
The Lib;arv of Congress > Digital Preservation n O HTTP Iinks;

IGITAL
PRESERVATION

T opaque URI

Digital Preservation Home
News & Events

Partners

Tools & Services

« Publications

» Video Presentations

» Personal Archiving

« About the Program
« Contact Us

Related Resources

« Digital Formats Sustainability
« Federal Agencies Digitization Guidelines Initiative

« Section 108 Study Grou "
« Standards at the Library of Congress

v
Done o /;
-
AL1i4
Evzemey
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The Past Links to the Present...

Requested Date:

9

1

— | ;
ﬁ I M http://web.archive.org/web/20090516160321/www.digitalpreservation.gov/ l v) O
| |

1996

Il pigital Preservation (Library of Co.. +

_____ : no HTML links:

‘li

LIBRARY of CONGRESS

DIGITAL
PRESERVATION

i e sl

Search this site | [Go]

o
-]
o)
]
o
L)
-]
L)

Digital Preservation Home

News & Events
Partners

Tools & Services
Publications
Personal Archiving

About the Program
Contact Us

Related Resources

Digital Formats Sustainability
Federal Agencies Digitization
Guidelines Initiative

Section 108 Study Group

Done

3 [©0ooo

() 2010 [07/19/ 2010 (%] =
no HTTP links;

The Library of Congress > Digital Pservation ‘ ” I m p I I Clt fro m U R I

v+ Digitalratseavarion

National Digital Information Infrastructure & Preservation Program:
A Collaborative Initiative of the Library of Congress

Meeting the Challenge NDIIPP Newsletter

Beginning in January 2008, the Library of
Congress joined forces with the popular
photo sharing site Flickr to provide a new
avenue to the Library’s photos and build
new levels of interaction with the public. Latest NDIIPP Newsletter

© Read more
News & Events
Digital Preservation Pioneers
International Exchange Intern

As the motion picture industry converts to Visits NDIIPP
all-digital technology, the Academy of
- Motion Picture Arts and Sciences is
confronting digital-preservation challenges © Read More
to ensure the preservation of digital
movies. Event: The 4th Annual
International Open
© Read More Repositories Conference i

Wi
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But the Present Does Not Link to the Past

A

AR~ (L) X,

6 Requested Date: 1996
]

| Digital Preservation (Library of Co.. +

Digital Preservation (Library of Congress)

# ) ([ http://www.digitalpreservation.gov/

Al

() 2010 '07/19/ 2010 (3] ~

v ;" v
W

no hints in HTML,

& L15rARY OF CONGRESS

ASK A LIBRARIAN DIGITAL COLLECTIONS

The Library of Congress > Digital Preservation

DIGITAL
PRESERVATION

E ' s
*M"’x’éﬂ.}’\

Search this site

© Digital Preservation Home
© News & Events

© Partners

© Tools & Services

© Publications

© Video Presentations

© Podcasts

© Personal Archiving

© About the Program

© Contact Us

Related Resources

Digital Formats Sustainability

Federal Agencies Digitization
Guidelines Initiative

Section 108 Study Group

Standards at the Library of
Congress

Done

-y ©059

1 4
-

N
’ I

On the Leading Edge

DIGITAL |
LIVES |,

e al digita
Read this Article »

Meeting the Challenge

Read this Article »

Digital Preservation Pioneers

preservatio

Read this Article »
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HTTP, or URI

MIUATIMNN

% telnet www.digitalpreservation.gov 80

A Couabomuve Inmauve ol me Libra

Trying 140.147.249.7...

Connected to www.digitalpreservation.gov.
Escape character i1s "]".

HEAD / HTTP/1.1

Host: www.digitalpreservation.gov

pes| Connection: close

HTTP/1.1 200 OK
Date: Mon, 19 Jul 2010 21:36:00 GMT
Server: Apache

4 Accept-Ranges: bytes

Connection: close
Content-Type: text/html

Connection closed by foreign host.
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Linking the Past and the Present

« Codify existing methods to create linkage
from the past to the present
— easy: an archived version knows for which URI it
IS an archived version
* Create a linkage from the present to the past

— hard: solve with a level of indirection from present
to past

Wi
ESannn
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How does Memento do This?

There are two components to the Memento Solution:

« Component 1: Navigation towards an archived
resource via its original resource, by leveraging
content negotiation.

« Component 2: A discovery API for archives that
allows requesting a list of all archived versions it
holds for a resource with a given URI.

wir
ESannn
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Normal HTTP Flow

&
GET R w
200 OK (O

& =g
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Normal HTTP Flow

&
GET R w
200 OK (O

& =g

Review of Web Archiving: Michael L. Nelson
Web Archiving Cooperative, Stanford, Sep 09 2010

W

Or
TOMINION

UNIVERSITY




The Web without a Time Dimension

— HTTP GET ——»

Original
resource
Wi
£ enlo @@@ Review of Web Archiving: Michael L. Nelson m
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memento

The Web without a Time Dimension

@080

— HTTP GET —»4 uRL.

M,

— HTTP GET —» R

Mo

— HTTP GET ——» URI-

Review of Web Archiving: Michael L. Nelson
Web Archiving Cooperative, Stanford, Sep 09 2010
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Archived
resources
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The Web without a Time Dimension

— HTTP GET — -8
My

— HTTEGET _> — HTTP GET —>RI-
M
2

— HTTP GET ——» URI-

Ma
Original Archived
resource resources

Need to use a different URI to access archived versions of a resource and its current version

wir
ESannn
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The Web with Time Dimension added by

Memento
URI-
M,
__ HTTP GET
datetime URI-
Mo
URI-
Mg
Original Archived
resource resources
In Memento: use URI of the current version to access archived versions, but qualify it with datetime
R Review of Web Archiving: Michael L. Nel o
eview o e rcniving: Micnael L. Nelson
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The Web with Time Dimension added by

Memento
URI-
M4
HTTP GET /
~ datetime g il
Mo
URI-
Mg
Original : Archived
9 TimeGate
resource resources
... and arrive at an archived version via level of indirection
W
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Content Negotiation in the datetime dimension

Many systems support content negotiation for media type:
o Your client by default asks for HTML and gets HTML,;
o But it could get PDF via the same URI.

Memento proposes a new dimension for content negotiation — time:
o Your client by default asks for the current time, and gets it
o But it could get an older version via the same URI

Can be accomplished with two new HTTP headers:
o Request header: Accept -Dat eti ne
o Conveys datetime of content requested by client
o Response header: Menent o- Dat eti ne
o Conveys datetime of content returned by server

Wi
ESannn
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Memento HTTP Flow

)
/

HEAD R, Accept-Datetime

&

™
J/

P09 OC

200, Link=>G

GET G, Accept-Datetime

302=>M, Vary, TCN, Link=>R,B,M

GET M, Accept-Datetime

200, Memento-Datetime, Link=R,B,M

POOOOGGE




Memento HTTP Flow

)
/

HEAD R, Accept-Datetime

=)

™
J/

200, Link=>G

GET G, Accept-Datetime

302=>M, Vary, TCN, Link=>R,B,M

GET M, Accept-Datetime

200, Memento-Datetime, Link=R,B,M
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Memento HTTP Flow

)
/

HEAD R, Accept-Datetime

(=)

™
J/

200, Link=>G

GET G, Accept-Datetime

302=>M, Vary, TCN, Link=>R,B,M

GET M, Accept-Datetime

200, Memento-Datetime, Link=R,B,M
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Memento HTTP Flow

)
/

HEAD R, Accept-Datetime

(=)

™
J/

200, Link=>G

GET G, Accept-Datetime

302=>M, Vary, TCN, Link=>R,B,M

GET M, Accept-Datetime

200, Memento-Datetime, Link=R,B,M
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Memento HTTP Flow

)
/

HEAD R, Accept-Datetime

(=)

™
J/

200, Link=>G

GET G, Accept-Datetime

302=>M, Vary, TCN, Link=>R,B,M

GET M, Accept-Datetime

200, Memento-Datetime, Link=R,B,M

POOOOGGE
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Memento HTTP Flow

)
/

(=)

HEAD R, Accept-Datetime

™
J/

200, Link=>G

GET G, Accept-Datetime

302=>M, Vary, TCN, Link=>R,B,M

GET M, Accept-Datetime

200, Memento-Datetime, Link=R,B,M

POOOOGGE
OO0 OC




The Memento Framework

HTTP Link
original A
%/ URI-
HITRPGE] W
HTTP Link Accept-Datetime: t;
timegate HTTP Link
memento

HTTP GET

Accept-Datetime: tj

HTTP Link
original

Original

TimeGate
Resource Mementos

Wi
Review of Web Archiving: Michael L. Nelson m

- Web Archiving Cooperative, Stanford, Sep 09 2010 I})MINION

= UNIVERSITY




Why Not Bypass URI-R and Go Directly to
TimeGate?

 The Original Resource (URI-R) might know a
"better" TimeGate than the default client
value
— a CMS (e.g., a wiki) or transactional archive will

always have the most complete archival coverage
for a URI-R

— the client can always ignore the URI-R's TimeGate
suggestion
e Summary: it is good design to check with
URI-R before using the default the TimeGate

Wi
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Transition Period

e Up until now, we've presented the scenario
where both the client and server are
compliant with the Memento framework

 Good news: Memento elegantly handles
scenarios where either the client or the server
are not (yet) compliant

Wi
ESannn
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(D
L4

HEAD R, Accept-Datetime (ii)
Vi

200

S

GET G, Accept-Datetime

@

302=>M, Vary, TCN, Link=>R,B,M

GET M, Accept-Datetime

200, Memento-Datetime,

Link=>R,B,M

@080
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Compliant Client, Non-Compliant Server

200

HEAD R, Accept-Datetime (ii)
Vi

S

@

GET G, Accept-Datetime

302=>M, Vary, TCN, Link=>R,B,M

GET M, Accept-Datetime

200, Memento-Datetime, Link=R,B,M
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Compliant Client, Non-Compliant Server

HEAD R, Accept-Datetime

Client detects absence of Link header in response from

URI-R, discards it, then constructs its own URI-G value Q/

GET G, Accept-Datetime

302=>M, Vary, TCN, Link=>R,B,M

GET M, Accept-Datetime

200, Memento-Datetime, Link=R,B,M

@@@ Review of Web Archiving: Michael L. Nelson
@ Web Archiving Cooperative, Stanford, Sep 09 2010
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Compliant Client, Non-Compliant Server

HEAD R, Accept-Datetime

200

.'/—x h.\\
&
Vi

S

GET G, Accept-Datetime

@

302=>M, Vary, TCN, Link=>R,B,M

GET M, Accept-Datetime

200, Memento-Datetime, Link=R,B,M
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Compliant Client, Non-Compliant Server

HEAD R, Accept-Datetime

200

.'/—x h.\\
&
Vi

S

GET G, Accept-Datetime

@

302=>M, Vary, TCN, Link=>R,B,M

GET M, Accept-Datetime

3 M ;
-
200, Memento-Datetime, Link=>R,B,M "
t”
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Compliant Client, Non-Compliant Server

HEAD R, Accept-Datetime (ii)
200 £

S

\&/

GET G, Accept-Datetime

3029M, Vary, TCN, Link=R,B,M @

GET M, Accept-Datetime

3 M ;
200, Memento-Datetime, Link=>R,B,M "
Wi
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/

200, Link=>G

GET G, Accept-Datetime

302=>M, Vary, TCN, Link=>R,B,M

GET M, Accept-Datetime

200, Memento-Datetime, Link=R,B,M

!\lt 'i,l - !\lt 'i,l - !\lt 'i,l - !\lt 'i,l - !\lt 'i,l - !\lt 'i,l -
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Compliant Server, Non-Compliant Client

GET R

200, Link=>G

f:' G f:.

GET G, Accept-Datetime

302=>M, Vary, TCN, Link=>R,B,M

GET M, Accept-Datetime

200, Memento-Datetime, Link=R,B,M

!\lt 'i,l - !\lt 'i,l - !\lt 'i,l - !\lt 'i,l - !\lt 'i,l - !\lt 'i,l -
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Compliant Server, Non-Compliant Client

GET R, Accept-Datetime @
200, Link=G @
GET G, Accept-Datetime ‘éiﬂ
302=>M, Vary, TCN, Link=R,B,M G
GET M, Accept-Datetime ’

200, Memento-Datetime, Link=2>R,B,M i

W
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Some Issues

* Observational uncertainty
 Different notions of time
 When is the past?

wir
ESannn
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memento

No Uncertainty With Self-Archiving Systems

foo.html has <img src=pic.gif>

t0 t1 t2 t3 t4 t5 t6 t7 - 7"
| | | | | | | | [- @ --_1]
> I F R
foo.html  foo.html foo.html foo.html o \\l
pic.gif pic.gif pic.gif pic.gif MediaWiki
Wi
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foo.html @ t4

foo.html has <img src=pic.gif>

t0 al 2 t3 t4 t5 t6 7 _ Ll
| | | | | | | | [- g
> | ¥ R
foo.html  foo.html foo.html foo.html ¥ §\l
pic.gif pic.gif  pic.gif pic.gif MediaWiki
GET /foo.html GET /pic.gif
Accept-Datetime: t4 Accept-Datetime: t4
HTTP/1.1 200 OK HTTP/1.1 200 OK
Memento-Datetime: t4 || Memento-Datetime: tO
memento R . fW bA h . M h ||_ N | “_6”
eview O e rcniving: Micnael L. Nelson
ﬂ @ G)@@ Web Archiving Cooperative, Stanford, Sep 09 2010 ]:Q)(K/IHDNION
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foo.html @ t4

foo.html has <img src=pic.gif>

t0 t1 2 t3 t4 t5 t6 {7 TN
| | | | k| | | = 1]
foo.html  foo.html I foo.html I foo.html o \\]
pic.gif pic.gif pic.gif MediaWiki
GET /foo.html GET /pic.gif
Accept-Datetime: t4 Accept-Datetime: t4
HTTP/1.1 200 OK HTTP/1.1 200 OK
Memento-Datetime: t4 || Memento-Datetime: t0
foo.html correct pic.gif correct
memento R . fW bA h . M h ||_ N | “_5"
eview o e rcniving: Micnael L. Nelson
1 @ G)@@ Web Archiving Cooperative, Stanford, Sep 09 2010 ]])CK/I[IDNIQN
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Uncertainty in Third-Party Archives

foo.html has <img src=pic.gif>

t0 tl t2 t3 t4 t5 t6 t7
I I I I I I I I
foo.html foo.html foo.html foo.html
pic.gif pic.gif pic.gif pic.gif
memento . . _ Wi
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Missed Updates

foo.html has <img src=pic.gif>

t0 tl t2 t3 t4 t5 t6 t7

I I I I I I I I
foo.html foo.html foo.html  foo.html foo.html
pic.gif pic.gif pic.gif pic.gif pic.gif pic.gif

-y ©059

red italics = missed updates
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foo.html @ t4

foo.html has <img src=pic.gif>

t0 tl t2 t3 t4 t5 t6 t7

I I I I I I I I
foo.html foo.html foo.html  foo.html foo.html
pic.gif pic.qif pic.qif pic.gif pic.gif pic.gif

GET /foo.html
Accept-Datetime: t4

HTTP/1.1 200 OK
Memento-Datetime: t4

GET /pic.gif
Accept-Datetime: t4

HTTP/1.1 200 OK
Memento-Datetime: tO

: Michael L. Nelson

e HEB Review of Web Archiving
1 @ Web Archiving Cooperative, Stanford, Sep 09 2010
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foo.html @ t4

foo.html has <img src=pic.gif>

t0 tl t2 t3 t4

t5 t6 t7

| | ] | | |

foo.html foo.html I foo.html Ifoo.html foo.html
pic.qgif pic.gif pic.gif pic.gif pic.gif

GET /foo.html
Accept-Datetime: t4

HTTP/1.1 200 OK
Memento-Datetime: t4

GET /pic.gif
Accept-Datetime: t4

HTTP/1.1 200 OK
Memento-Datetime: tO

foo.html correct

pic.gif incorrect
(should be t4)

: Michael L. Nelson

e MO Review of Web Archiving
1 @ Web Archiving Cooperative, Stanford, Sep 09 2010
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foo.html @ t4

foo.html has <img src=pic.gif>

t0 tl t2 t3 t4 t5 t6 t7

| | ] | | |

foo.html foo.html I foo.html Ifoo.html foo.html
pic.qgif pic.gif pic.gif pic.gif pic.gif

GET /foo.html GET /pic.gif
Accept-Datetime: t4 Accept-Datetime: t4

HTTP/1.1 200 OK HTTP/1.1 200 OK
Memento-Datetime: t4 || Memento-Datetime: tO

foo.html correct pic.gif incorrect
(should be t4)

this combination (foo@t4, pic@t0) never existed!
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Decrease Uncertainty With More Observations?

foo.html has <img src=pic.gif>

t0 tl t2 t3 t4 t5 t6 t7
I I I I I I I I
foo.html foo.html foo.html  foo.html foo.html
pic.gif pic.gif pic.gif pic.gif pic.gif pic.gif )
WebCite
red italics = missed updates —_—

-y ©059

. ;:‘ web archiving service
®
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Three Notions of Time: Cr, LM, MD

e Creation (Cr): datetime when the resource
first came into being

« Last-Modified (LM): when the resource was
last changed

« Memento-Datetime (MD): the datetime that
the resource was (meaningfully) observed on
the web

— not the same as the datetime that the resource is
"about": I.e. there is no
"Memento-Datetime: Thu, 04 Jul 1776 14:37:00"

Wi
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Cr
MD
LM

Cr==MD == LM

Internet Archive Wayback Machine

(4 1:)' ( g,‘ (X)) i ) A | http:/jwayback.archive-it.org/1029/* /http:/ /www.nyu.edu/fas/pr 5.0 ¥ I_:‘!' Google Q)

€))

o Requested Date: 1996 O 2010 07/19/ 2010 ff) v 0
1 A Internet Archive Wayback Machine [ -+ I‘-‘

t, A ns11mm Web Archive (National September 11 Memorial Museum) I"ﬁiluﬁe"mm}li“ﬂ

t, t, t, ty
I I I I ARCHIVE-IT
>
Enter Web Address: [il37] All v Take Me Back Compare Archive Pages

}0 }1 t2 }3 }4 Searched for http://www.nyu.edul/fas/projects/vcb/case 911_FLASHcontent.html 1 Result

‘ » Look up URL in general Internet Archive web collection Proxy Mode Help
1o ty t, 3 1y * denotes when page was updated

o > Search Results for Jan 1, 2005 - Dec 31, 2010

@080

2005 2006 2007 2008 2009 2010

0 pages 0 pages 0 0 pages 0 pages
Mar 6, 2008 *

Home | Copyright Wse | Privacy Policy

© Find: (Q ) (Next | Previous ) (O Highlightall ) []Match case

Done o

Wi
Review of Web Archiving: Michael L. Nelson Ot
Web Archiving Cooperative, Stanford, Sep 09 2010 BDM]NION

UNIVERSITY



Cr==MD < LM

TACTICAL MEDIA

(- ; J= E ) | ) | i ) ( Q, http://wayback.archive-it.org/1029/20080306015336/http:/ /ww 1.4 v ‘1,3’17‘ € Q)
)
@ Requested Date: 1996 O 2010 07,19/ 2010 fs\ = 0
1 T

. ac ¥

You are viewing an archived web page, collected at the request of National September 11 Memorial Museum using hide | |
Archive-It. This page was captured on 1:53:36 Mar 06, 2008, and is part of the ns11mm collection. The information on
this web page may be out of date. See All versions of this archived page.

ty t4 t, t3 ty
C r | | ‘ | | The Virtual Casebook Project at NYU f
" : virtual casebook : 9-11 and after
o > O
ty t4 t, t3 ty q 2 g
M D | [ ‘ [ [ 2§53 Introduction
» 4 @ -
; A g Reverberations
9 32
ty t4 t, t3 1y Y 2
L M | | | | F S A Field Reports
‘—» m
=4
>

J Extreme Close-Up

|

New York City ‘Y

© Find: (Q Y ((Next [ Previous ) (O Highlightall ) [JMatch case

Waiting for wayback.archive-it.org... o 2

W

memento
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1o ty t, t3 1y
| | | | This page is used to test the proper operation of the Apache HTTP server after it has been installed. If you can read this
r > page, it means that the web server installed at this site is working properly, but has not yet been configured.
1o ty t, t3 1y . . ook
M D | | | If you are a member of the general public: If you are the website administrator:

‘ > The fact that you are seeing this page indicates that the You may now add content to the directory /var /www
website you just visited is either experiencing problems, /heml/. Note that until you do so, people visiting your
or is undergoing routine maintenance. website will see this page, and not your content. To

1o ty t, t3 1y prevent this page from ever being used, follow the
| | | | If you would like to let the administrators of this website instructions in the file /etc/httpd/conf.d/welcome.cont.
‘ > know that you've seen this page instead of the page you

Cr<MD <= LM

.'9,

Test Page for the Apache HTTP Server on Fedora Core

X) (&) (‘i, http: //blanche-04.cs.odu.edu/

w7 v ) (°F: welcome to apache

Q)

o Requested Date: 1996 O
|

2010 07/19/ 2010 (%] v
-

|_] Test Page for the Apache HTTP Se... -+

Fedora Core Test Page

expected, you should send them e-mail. In general, mail
sent to the name "webmaster" and directed to the
website's domain should reach the appropriate person.

For example, if you experienced problems while visiting
www.example.com, you should send e-mail to
"webmaster @example.com".

For information on Fedora Core, please visit the Fedora
Project website.

You are free to use the images below on Apache and
Fedora Core powered HTTP servers. Thanks for using
Apache and Fedora Core!

[=

© Find: (Q Next | Previous

_ Highlight al

I [] Match case

W
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Cr
MD
LM

MD < Cr <= LM

Internet Archive Wayback Machine

(4 ) ;" '\g/‘ () ‘_\ﬁ/‘ 4 |l © http://web.archive.bibalex.org/web/* /http:/ /www.cs.odu.edu/~m W v ) l\-'l' welcome to apache Q)
(®)
@) requested pare: 19% () 2010 "07/19/ 2010 (%] ¥ | [~

1 N internet Archive Wayback Machine | +

BIBLIOTHECA ALEXANDRINA

AUBachMacme

t, t, t, ty t,
| | | | ‘ ~__ler Web Address: [{{"%7] Take Me Back
Searched for http://www.cs.odu.edu/~min/ 35 Results
t, t, t, ty t,
| | | | Note some duplicates are not shown. See all
> * denotes when site was updated.
Search Results for Jan 01, 1996 - Jul 20, 2010
t ty t, ty t, 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 20
| | | | 9 g g 9 L g 5 pages 6 pages 8 pages 7 pages 5 pages 1 pages g ]
pages pages pages pages pages pages pages pages pat
May 26, 2002 * Apr 26, 2003 May 13, 2004 Feb 05, 2005 Feb 05. 2006 Dec 15, 2007 *
May 28,2002 Jun 25, 2003 Jun 03, 2004 Feb 06,2005 Feb 11. 2006
Jul 24, 2002 * Aug 03, 2003 Jun 09, 2004 Feb 13,2005 Mar 03, 2006
Oct 05. 2002 * Oct 20, 2003 Jul 01, 2004 Mar 10, 2005 Apr 17, 2006
Nov 22, 2002 * Oct 24, 2003 Aug 26. 2004 Apr 03, 2005 Apr 27, 2006
Dec 06, 2003 Aug 28, 2004 Aug 29, 2005 *
Sep 30. 2004 Dec 05, 2005
Dec 02, 2004
Home | FAQs | Terms of Use | Privacy Policy
( 14>
0 Find: (Q ) ((Next [ Previous ) (O Highlightall ) [ Match case
Done o
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How does Memento do This?

There are two components to the Memento Solution:

« Component 1: Navigation towards an archived
resource via its original resource, by leveraging
content negotiation.

« Component 2: A discovery API for archives that
allows requesting a list of all archived versions it
holds for a resource with a given URI.

wir
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Why an API?

Mementos for any given
URI-R are distributed
across archives.

In order to get a correct
perspective of available
Mementos, different
archives need to be
consulted.

Can do so in distributed
consultation mode
slooow), or by
consulting an
aggregator.
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Terminology Intermission

We introduce the term Ti neBundl e to referto a
resource via which an overview of all Mementos for
an original resource URI-R Is available.

A TimeBundle for a resource URI-R, is a
resource URI-B[URI-R] that is an
aggregation of:

(a) All Mementos URI-Mi [URI-R@t] available
from an archive,

(b) The archive's TimeGate URI-G for URI-R,

(c) The original resource URI-R itself.

5 &
Original ( R\ URI-R
resource \_/
Memento M URI-M
TimeGate @ URI-G
-
TimeBundle l" URI-B
\ 4
OLp
[®DMINION
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URI-
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URI-
Mg
Original
9 Memento

resource
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HTTP LINK HEADER

timegate
URI-
WM
e’
<¢— DT-conneg ¢ uR-
_ ,
URI-
- M
Vi 4
Original ,
9 TimeGate Memento
resource

Memento DT-conneg component
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See OAI-ORE: http://www.openarchives.org/ore/1.0/toc/

ore:aggregates

URI-
M,

 —— ;
> ore:aggregates

URI-
M
 —

ore:aggregates

ore:aggregates

Original
resource

TimeGate Memento TimeBundle

Memento DT-conneg component

W
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HTTP LINK HEADER

timebundle
5 t
ore:aggregates TimeMap
URI-
Mg
- ore:aggregates
i HTTP
URI- 33 ~ |
e M? ~ ore:aggregates
ore:aggregates
Original : ; ,
g TimeGate Memento TimeBundle TimeMap
resource
Memento DT-conneg component Memento discovery component ——>

W
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Examining the URI-G Response...

302=>M, Vary, Link=R,B,M

HTTP/1.1 302 Found
Date: Thu, 21 Jan 2010 00:06:50 GMT
Server: Apache
TCN: choice
Vary: negotiate, accept-datetime
Location: http://wayback.archive-it.org/1610/20090928171405/http://
www.digitalpreservation.gov/
Link: <http://www.digitalpreservation.gov/>; rel="original",
<http://mementoproxy. lanl_gov/aggr/timebundle/http://www.digitalpreservation.gov/>;
rel=""timebundle”,
<http://wayback.archive-i1t.org/256/20051108162921/http://www.digitalpreservation.gov/>;
rel="“first-memento”; datetime=“Tue, 08 Nov 2005 00:00:00 GMT”,
<http://webcitation.org/query?i1d=1257028234035091>;
rel="“next-memento”; datetime="Sat, 31 Oct 2009 18:30:35 GMT”,
<http://webcitation.org/query?i1d=1213058061345794>;
rel="“prev-memento”; datetime="Mon, 09 Jun 2008 20:34:23 GMT”,
<http://wayback.archive-i1t.org/256/20100120102000/http://www.digitalpreservation.gov/>;
rel="last-memento”; datetime="Wed, 20 Jan 2010 10:20:00 GMT”
Content-Length: O
Connection: close



Dereferencing URI-B

% telnet mementoproxy.lanl_gov 80

Trying 204.121.6.37. ..

Connected to ttt.lanl._gov.

Escape character is "/]".

HEAD /aggr/timebundle/http://www.digitalpreservation.gov/ HTTP/1.1
Host: mementoproxy.lanl_gov

Connection: close

HTTP/1.1 303 See Other
Date: Wed, 21 Jul 2010 03:09:46 GMT
Server: Apache
Location:
http://mementoproxy. lanl_gov/aggr/timemap/rdf/http://www.digitalpreservation.gov/
Vary: Accept
Connection: close
Content-Type: text/plain; charset=UTF-8

Connection closed by foreign host.
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RDF?! Yuck!

% telnet mementoproxy.lanl._gov 80

Trying 204.121.6.37. ..

Connected to ttt.lanl._gov.

Escape character is "/]".

HEAD /aggr/timebundle/http://www.digitalpreservation.gov/ HTTP/1.1
Accept: application/rdf+xml; g=0.0

Host: mementoproxy.lanl_gov

Connection: close

HTTP/1.1 303 See Other
Date: Wed, 21 Jul 2010 03:12:42 GMT
Server: Apache
Location:
http://mementoproxy. lanl.gov/aggr/timemap/link/http://www.digitalpreservation.gov/
Vary: Accept
Connection: close
Content-Type: text/plain; charset=UTF-8

Connection closed by foreign host.
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TimeMap: URI-T

http://mementoproxy.lanl.gov/agagr/timemap/rdf/http://www.digitialpreservation.qov/

http://mementoproxy.lanl.gov/agar/timemap/link/http://www.diqitialpreservation.qov/

<http://mementoproxy.lanl.gov/aggr/timebundle/http://www.digitalpreservation.gov/>;rel="timebundle",
<http://www.digitalpreservation.gov/>;rel="original",
<http://web.archive.org/web/20020802022406/www.digitalpreservation.gov/>;rel="first-memento";datetime="Fri, 02 Aug 2002 02:24:06 GMT",
<http://web.archive.org/web/20020921111830/www.digitalpreservation.gov/>;rel="memento”;datetime="Sat, 21 Sep 2002 11:18:30 GMT",
<http://web.archive.org/web/20020924113650/www.digitalpreservation.gov/>;rel="memento”;datetime="Tue, 24 Sep 2002 11:36:50 GMT",
<http://web.archive.org/web/20020927005417/www.digitalpreservation.gov/>;rel="memento”;datetime="Fri, 27 Sep 2002 00:54:17 GMT",
...[deletig]...
<http://webarchive.nationalarchives.gov.uk/20080911010610/http://www.digitalpreservation.gov/>;rel="memento”;datetime="Thu, 11 Sep
2008 00:00:00 GMT",

<http://web.archive.org/web/20090516160321/www.digitalpreservation.gov/>;rel="memento”;datetime="Sat, 16 May 2009 16:03:21 GMT",
<http://web.archive.org/web/20090616162603/www.digitalpreservation.gov/>;rel="memento”;datetime="Tue, 16 Jun 2009 16:26:03 GMT",
<http://web.archive.org/web/20090716162514/www.digitalpreservation.gov/>;rel="memento”;datetime="Thu, 16 Jul 2009 16:25:14 GMT",
<http://web.archive.org/web/20090816181051/www.digitalpreservation.gov/>;rel="memento”;datetime="Sun, 16 Aug 2009 18:10:51 GMT",
<http://web.archive.org/web/20090916193533/www.digitalpreservation.gov/>;rel="memento”;datetime="Wed, 16 Sep 2009 19:35:33 GMT",
<http://wayback.archive-it.org/1610/20090928171405/http://www.digitalpreservation.gov/>;rel="memento”;datetime="Mon, 28 Sep 2009 0
0:00:00 GMT",

<http://web.archive.org/web/20091016235112/www.digitalpreservation.gov/>;rel="memento”;datetime="Fri, 16 Oct 2009 23:51:12 GMT",
<http://webcitation.org/query?id=1257028234035091>;rel="memento";datetime="Sat, 31 Oct 2009 18:30:35 GMT",
<http://web.archive.org/web/20091116214743/www.digitalpreservation.gov/>;rel="memento”;datetime="Mon, 16 Nov 2009 21:47:43 GMT",
<http://web.archive.org/web/20091216192113/www.digitalpreservation.gov/>;rel="memento”;datetime="Wed, 16 Dec 2009 19:21:13 GMT",
<http://web.archive.org/web/20100116192640/www.digitalpreservation.gov/>;rel="memento”;datetime="Sat, 16 Jan 2010 19:26:40 GMT",
<http://web.archive.org/web/20100216193825/www.digitalpreservation.gov/>;rel="memento”;datetime="Tue, 16 Feb 2010 19:38:25 GMT",
<http://web.archive.org/web/20100316200421/www.digitalpreservation.gov/>;rel="memento”;datetime="Tue, 16 Mar 2010 20:04:21 GMT",
<http://web.archive.org/web/20100416195253/www.digitalpreservation.gov/>;rel="memento”;datetime="Fri, 16 Apr 2010 19:52:53 GMT",
<http://web.archive.org/web/20100516200754/www.digitalpreservation.gov/>;rel="last-memento”;datetime="Sun, 16 May 2010 20:07:54 GMT"
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Aggregating TimeMaps

http://mementoproxy.cs.odu.edu/aqqgr/timemap/link/http://digitalpreservation.gov/

IS the union of:

;mm http://mementoproxy.cs.odu.edu/ia/timemap/link/http://www.digitialpreservation.gov/

ﬂ http://mementoproxy.cs.odu.edu/ait/timemap/link/http://www.digitalpreservation.gov/

WebCite htip://mementoproxy.cs.odu.edu/web/timemap/link/http://www.diqitalpreservation.qov/

etc.

(proxied at lanl.gov & cs.odu.edu while waiting for native support)

W
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TimeBundle API: For Discovery, Cross-Archive Services

* Archive uses common approaches to make TimeBundles/TimeMaps
discoverable:

— SiteMaps,
— Atom Feeds,
— OAI-PMH.

« Aggregator harvests and merges TimeMaps. Based on this information,
the Aggregator exposes its own TimeGates.

— Cross-archive

— Finer datetime granularity

— Better chances of matching a client’s datetime preference.

— Can become a shared target for redirection for many web servers.
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