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ABSTRACT The approach described in this paper utilizes the capabil-
The growth of the World Wide Web holds great promise for ities of a configuration management system to capture rela-
universal online information access. New information is con- tionships between the collected resources. An earlier report
stantly being made available for users. However, the infor- on this work was presented in the 2000 Open Hypermedia
mation accessible on the Web changes constantly. TheseSystems Workshof].

changes may occur as modifications to both the content and

the location of previously existing Web resources. As these COLLECTING WEB RESOURCES

changes occur, the accessibility to past versions of such WebPersistence of Web resource content provides a means to ac-
resources is often lost. This paper presents an approach t@ess collections of information that change over time. The
provide content persistence of Web resources by organizingfirst step to persistence is capturing the states of resources
collections of historical Web resources in a distributed con- as they change over time. Collecting the content of Web
figuration management system to allow online, read-only ac- resources over time allows a series of snapshots of the re-
cess to the versioned resources. sources to be maintained and accessed.
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INTRODUCTION The process of collecting Web resources is well understood

The pervasive nature of the World Wide Web promises to @nd is used on a daily basis by Web search sites like Google
bring immediate access to the world’s knowledge to every [2] as well as by organizations like the Internet Archije]

user of the Web. This immediacy of access presents the WepHowever, Web search sites only utilize the last resource revi-
as an information collection that exists in the present and sion collected. Agcess to previous revisions is not possible.
hides aspects of the information collection that change over 1h€ Internet Archive, on the other hand, permanently stores
time. all collected resources. The size of this collection and the

Web resources can be described as temporal objects thafid9regation of unrelated Web resources in large files facili-
come into existence, exist through time, and ultimately go tate offline access and analysis, but makes online, real-time

out of existence. Access to the Web permits some of this 3CC€SS impractical. To provide online access to collections of
temporality to be captured. For instance, URLS provide the Web resources, a different approach is therefore necessary.
ability to locate a resource that may not have come into ex- ) o )

istence, that may exist, or that may no longer exist. But this Resource Collection Organization for Online Access

ability only addresses the location of Web resources, which Organization and management of resources is generally the
has been well explored (see, e.], [4]) and is not cov- task of configuration management systems (CMS). A wide
ered here. | am interested in accessibility to the changing variety of resource relationships can be modeled by these
content of Web resources. Access to past content of Web re-Systems. For the purposes of providing Web resource con-
sources can be of great value for a variety of historical and tént persistency, the versioning aspect of a CMS is of im-
legal reasons, both in society at large and within organiza- Portance. Versioning provides the organization of resource
tional boundaries. changes over time, while allowing easy access to all resource
revisions. CMS therefore seem to be a natural fit for the
task of providing fast online access to multiple versions of
resources collected from the Web.

This work has been accepted for pub]ica’[ion_ Copyr ght | decided on using the Network Unified Configuration Man-

may be transferred without further notice and the version agement System (NUCM]) for the storage and organiza-
may then be posted by the publisher. tion of the versioned resources, since NUCM is designed to

provide transparent distributed storage capabilities which fa-
cilitates scalability of the approach.




PERSISTENT WEB RESOURCE ACCESS over their lifetime results in breaking the revision histories of
The access to the persistent Web resources, once collectedhe resources within the storage. Resources that are deleted
should be as transparent to the user as possible. The easat a certain point in time present another problem, since no
iest way to accomplish this goal is to configure the user’s knowledge about deletions exists.

Web browser to use a proxy server. The proxy server has Storage of arbitrary Web resources and creation of revi-
the task of distinguishing between requests for normal, cur- sion histories of these resources could run afoul of copyright
rent Web resources and requests for historical revisions oflaws. Ways have to be developed to restrict access to sensi-
Web resources. The proxy server can also be used to autotive resources.

matically store the latest version of the resources the users

L . . EXPERIENCES
are viewing, thereby easing the task of keeping the resource . -
storage up-to-date. | have implemented a prototype to show the feasibility of the

approach and perform first scalability tests.
Tests with the prototype showed that access to a versioned

Client Implementation S )
To access Web resources maintained by the CMS, the userd €50Urce 1S m_the under 1 Sec‘”?d range, even if the NUCM
database storing the resources is accessed over a LAN on a

browser has to send special requests to the proxy server.

These requests include the resource URLS, the date and tim&achine different from the proxy server. Access of current

of interest, and the revision number of the requested resource.Web resources through the proxy server doesn't incur any

These additional requirements should not be the cause for anotlceable delay.
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