The Availability and Persistence
of Web References in D-Lib

Magazine

Frank McCown, Sheffan Chan,
Michael L. Nelson and Johan Bollen

Old Dominion Universit
IWAWOQ05 DT miveTSy

Computer Science Department
September 22, 2005 o
Norfolk, Virginia, USA

IWAWO05




) D-Lib Magazine - Mozilla Firefox

Sfi=1/c3

File Edit Miew Go  Bookmarks Tools  Help

Ga - - B O hepydib.org)

D-Lib Magazine

About I-Lib Magazine

Current Issue

Table of Contents
Featured Collechon
In Bref

Clips & Pointers

Indexes

Back Issues
Author Index
Tide Index

SubscHptons
Search Guidelines

Mirror Sites

In the Current Issue
Full-length Features

July fAugust 2005

Yol. 11 No. 7/8

Table of Contents

EDITORIAL

Ten Years of D-Lib Magazine and
Counting

by Robert E. Kahn, CAET

LETTERS

To the Editor

Also This Month
Digital Collections

FEATURED COLLECTION

Kinematic Models for
Design Digital
Library

An innovative digital
library for learning and
teaching about
kineratics, the geornetry
of pure rmotion, and the
hiztory and theory of
rmachines,

[Model from the Reuleaux Collection, Ralling
Cones, Courtesy of Cornell University Library,
EMODDL, Used with permission. Image
cropped. ]

ARTICLES

Author Guidelines

Contact D-Lib

DOI
10.1045% /dlib.magazine

ISS5H
1082-9873

IGEE) p-Lib via RSS

A Tenth Anniversary for D-Lib
Magazine

by Bonita wWilson and allison L. Powell,
Carporation for Mationa! Research Tnitiatives
doi:10.1045 0y 2005-wilsan

Really 10 Years Old?
by &my Friedlander, Shinkore, Tnc,
daoi;10.1045/uly2005-friedlander

Whence Leadership?

by Ronald L. Larsen, Unfversity of Fitsborah
doi:10.1045/uly2005-larsen

Diagital Library Comrmunity Activities

In Brief
Short iterns of current awareness,

In the News

Fecent press releases and announcernents,

Clips & Pointers

Docurnents, deadlinesz, calls for participation,

Archives

Back Issues and Ind




2 Resource Harvesting within the OAI-PMH Framework - Mozilla Firefox

Eile Edt \jew Go Bookmarks Toals  Help

(:3 - B or @ E’:j‘ [ ] htkpef fensns, diib,org)dlib)december 04+ andesompelf 1 2vandesompel . bkl W @ Go @,
References

Bekaert, Jeroen, Patnck Hochstenbach, and Herbert Van de Sompel 2003 "Using MPEG-21 DIDL to
Eepresent Complex Digital Objects i the Los Alamos MNational Laboratory Digital Libeary, " D-Lib
Magazine, Volume 2, Number 11, November 2005, <dor 10,1045 mevember2003-bekaett>.

Bekaert, Jeroen, Patnick Hochstenbach, Lyudmila Balalireva and Herbert Van de Sompel. 2004, "TTaing
MPEG-21 and NISO OpenlUEL for the Dynatmic Dizssermination of Complex Digital Objects i the Los
Alamos MNational Laboratory Digital Library " F-Lik Magazine, Volume 10, Mumber 2, February 2004
=dor 10 1045 february 2004 -belcaert=.

Clausen, Lars. 2004, "Concering Etags and Datestamps," Fourth International Web Archrnng “Worlcshop,
ECDL 2004, Bath TTE. <http:ifwwrw netarchive dicfwebsite/publications Btags- 2004 ndf=

Freed, M. and M. Borenstemn. 1996, "BEFC 2045: Multipurp ose Internet fail Extensions (WMIME) Part One:
Format of Internet IMessage Bodies," November 19%6.
<httpfwrarer et orgftfc/de 2045 Y oumber=2045>

Jerez, Henry, Xiaoming L, Patrick Hochstenbach, and Herbert Van de Sompel. 2004, "The multi-faceted
use of the OAT-PIH in the LAWL Eeposttory," Procesdings of the 2004 Joint ACMUIEREE Conference
an Digital Dibraries, June 7-11 2004, Tuscan, AZ, USA pp 11-20 =der10.1145/996350 BRE555>

Eahn, Eobert and Eobert Wilensky, 1995 "A Framework for Distnbuted Digital Object Serwvices.
Corporation for Mational Eesearch Inthatives," <http Swww oo reston va usfe-w hitmnl >,

Lagoze, Catl, Herbert Van de Sompel, Michael Melson, and Simeon Warner. 2002, "The Open Archives

T e T - 10 w2 4o TT . ar.  TT_ . Sl T ST -
Done

- BX
°




Definition of Inaccessible URL

e Accessible URL: When performing an http
GET on the URL, it should

return an http 200 (OK) response with non-zero
length content
OR

eventually return an http 200 response with non-
zero length content after following one or more
redirects (http 3xx)

® |naccessible URL: Not an accessible URL
(everything else)
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Redirection Example

Request: http GET http://www.harding.edu/fmccown
Response: http 302 http://www.harding.edu/USER/fmccown/\WWWW

Request: http GET http://www.harding.edu/USER/fmccown/WWW
Response: http 301 http://www.harding.edu/USER/fmccown/\WWWW/

Request: http GET http://www.harding.edu/USER/fmccown/WWW/
Response: http 200 Content-Length: 765

Frequently encountered when using DOI resolvers, handles, and
PURLs:

Request: http GET http://dx.doi.org/10.1045/april2001-liu
Response: http 302 http://www.dlib.org/dlib/april01/liu/04liu.html
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Related Work

e Many papers discuss link-rot of academic
citations

e 2 studies dealing with computer science and
related articles
Steve Lawrence et al., “Persistence of Web

References in Scientific Research”, IEEE
Computer, 34(2), 2001

Diomidis Spinellis, “The Decay and Failures of
Web References”, Communications of the ACM,

46(1), 2003
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Lawrence Study

CiteSeer.IST
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Methodology

1.

IWAWO05

Downloaded all articles from July 1999 to August
2004 (453 articles) and extracted all hyperlinks
(7094 total).

Removed all URLs that referenced www.dlib.org
(http://dx.doi.org/10.1045/* and http://www.dlib.org/
*) and all redundant URLs, producing a total of
4387 URLs

Downloaded 4387 URLs 72 times (three times a

week for 25 weeks), beginning on September 9,
2004 and ending on February 27, 2005



Availability at Checkpoints
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Availability at Checkpoints
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Distribution by Year
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Error Codes

IWAWO05

HTTP Code Meaning First check | Last check
404 Not found 62.40 % 60.20 %
500 Internal sever error 32.51% 35.09 %
403 Forbidden 3.94 % 3.86 %

401 Unauthorized 0.74 % 0.62 %
200 OK but O length content 0.25 % 0.23 %
410 Gone 0.08 % 0.00 %
502 Bad gateway 0.08 % 0.00 %

“Soft 404s” were not tested.
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Path Depth
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Top-Level Domain
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Path Characteristics

Personal | Non-standard | Dynamic
home page port page
Inaccessible URLs 136 53 76
Accessible URLs 126 11 109
Total URLs 262 64 185
% Inaccessible 51.9 % 82.8 % 41.1 %

http://www.foo.net:8080/~joe/view?id=123&page=2

] \

non-standard port personal dynamic

page
home page
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File Extension
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Persistent URLs

® Few uses of mechanisms designed to make
URLs persist

e 59 PURLs (unique) - 59% were inaccessible
e 2 handles (unique) — none inaccessible

e 15 DOls (unique, not pointing back to
dlib.org) — none inaccessible
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Content Changes
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Bad URL Characteristics

The URL characteristics below were
associated with increased levels of linkrot:

* a non-standard port

* a personal homepage

» dynamic query strings

« uncommon or deprecated file extensions
(e.qg., .txt, .shtml, .ps)

* .net, .edu or country-specific top-level domain
names
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Thank You

Questions?

Slides and data files:

http://www.cs.odu.edu/~fmccown/research/dlib_urls/
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