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FIELD OF THE INVENTION

The present invention relates to a system and method for
the discovery of information objects and servers storing
information objects distributed over computer networks.
More particularly, the present invention provides a system
and method for resolving network layer anycast addresses to
network layer unicast addresses.

BACKGROUND

An internetwork is a collection of computer networks
interconnected by nodes, each such node may be a general-
purpose computer or a specialized device, such as a router.
As such, an internetwork is often called a network of
networks. The purpose of building an internetwork is to
provide information services to end nodes; each end node
may be a general-purpose computer or a specialized device,
such as a camera or a display. The Internet is an internetwork
in which information is organized into packets to be dis-
tributed on a store-and forward manner from source to
destination end nodes, and in which routers and end nodes
use the Internet Protocol (IP) to communicate such packets.

The World Wide Web (also known as WWW or Web) has
become an essential information service in the Internet. The
Web constitutes a system for accessing linked information
objects stored in end nodes (host computers) all over the
Internet. Berners-Lee wrote the original proposal for a Web
of linked information objects (T. Berners-Lee, “Information
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2

Management: A Proposal,” CERN Document, March 1989).
The Web consists of a vast collection of information objects
organized as pages, and each page may contain links to other
pages or, more generally, information objects with which
content is rendered as audio, video, images, text or data.
Pages are viewed by an end user with a program called a
browser (e.g., Netscape Navigator). The Web browser runs
in an end system at the user premises. The client (Web
browser) obtains the required information objects from a
server (Web server) using a request-response dialogue as
part of the Hypertext Transfer Protocol (HTTP). Information
objects are identified by means of names that are unique
throughout the Internet; these names are called Uniform
Resource Locators or URLs. A URL consists of three
components: the protocol or scheme to be used for accessing
the object (e.g., http), the name (a DNS name) of the host on
which the object is located, and a local identifier that is
unique in the specified host.

Like any large-scale system, the Web requires the use of
mechanisms for scaling and reliability. More specifically, as
the number of information objects that can be obtained
through the Web increases, people find it more difficult to
locate the specific information objects they need. Further-
more, as the number of Web users and servers increase, the
sites or servers that store the requested information objects
may be very far from the users requesting the objects, which
leads to long latencies in the access and delivery of infor-
mation, or the servers storing the information objects may be
overwhelmed with the number of requests for popular
information objects.

It was clear soon after the birth of the Web that the simple
client-server architecture underlying the Web protocols
would not scale to the number of clients and servers and
volume of traffic the popularity of the Web would be
demanding very soon. To address this impending crisis
research efforts were started, that continue today, to develop
solutions to this scaling problem based on the cache model
used in other areas of computer science. In general, the
results of these efforts have taken the form of caching proxy
servers that intercept Web requests destined for Web servers
in the Internet, and attempt to service these requests from a
cache of objects retrieved for previous requests. In the event
of a cache miss the origin server is contacted, the content
loaded to the cache, and the client’s request is then satisfied.
As with all cache-based systems the goal of these solutions
is to replace many expensive, slow data fetches with one
expensive, slow fetch and many fast, cheap ones. As will be
reviewed below, this effort, while regularly facing new
challenges and dilemmas, has generally made steady
progress towards providing a solution to the problem of the
access and delivery of Web content that can scale to the
global reach now envisioned for the Web.

To enable the Web to scale to support large and rapidly
increasing numbers of users and a vast and growing collec-
tion of information objects, the information objects in the
Web must be stored distributedly at multiple servers, in a
way that users can retrieve the information objects they need
quickly and without overwhelming any one of the servers
storing the objects. Accordingly, distributing information
objects among multiple sites is necessary for the Web to
scale and be reliable. The schemes used to accomplish this
are called Web caching schemes. In a Web caching scheme,
one or multiple Web caches or proxy Web servers (infor-
mation object repositories, which term can also encompass
origin content servers) are used in computer networks and
the Internet to permit multiple host computers (clients) to
access a set of information objects from sites other than the

































