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5.3.5

Chapter 5: Web Document Distribution and Caching

memory and disk storage systems, where access to the same information means
accessing the same storage location. Popular data is seen as a concentration of
accesses to particular locations, or a highly localized pattern.

The degree of locality in Web requests is rather low; browsing the Internet is
a very unstructured activity. Cache hit rates seem to reflect this. While the hit
rate for documents at one Web server might be as high as 85 percent (Kwan,
MecGrath, and Reed 1995a, 1995b), proxy servers show rates from 10 to 50 per-
cent (Glassman 1994; O’Callaghan 1995; Wessels 1995). Simulations suggest that
rates of 60 to 90 percent may be possible if a caching server is optimally config-
ured (Pitkow and Recker 1994; Worrell 1994). Since the hit rate depends on what
users request, it is very difficult to predict the future effectiveness of any cache,
especially since the Web is an extremely fluid place, constantly changing and
expanding. Even a cache that is working very well today may be ineffective in a
few weeks if the users become interested in new parts of the Web.

Stale Documents

One way to maximize cache hits is to keep as many documents as possible in the
cache as long as possible. This means people will sometimes get out-of-date
(stale) information. Documents change at variable and unpredictable times.
Studies have shown that 20 to 25 percent of documents change in 7 to 10 days,
with 5 percent changing in one day and a few changing constantly (Muntz and
Honeyman 1992). The implication of these studies is that if cached copies of a
document are kept for one day, one in twenty of them will be out of date. Worst
of all, some of the most popular documents, such as weather reports and cur-
rent news, are interesting primarily because they change frequently.

Tuning a Caching Server

There are several parameters that can be adjusted when managing a caching
proxy. The details of how to configure the cache vary for each type of server, but
each caching server has much the same general parameters to tune.

First, the amount of storage available sets the limit on the cache. The more
information that can be cached, the more likely that requests will be satisfied by
a cache hit. How many documents can fit in a cache? Most Web documents
(HTML text or small images) are fairly small, tens of kilobytes of storage. Many
thousands of documents of this size can easily be stored in a practical disk cache.
However, multimedia documents featuring many images and sound clips are
much larger and are gaining in popularity. And movies (digital video) are even
larger. Thus, as Web documents generally become larger, fewer can fit in the
same-size cache. Fortunately, it is relatively easy to provide large amounts of
storage for a proxy server cache.

The caching server also manages what documents are cached and how the
cached copies are kept consistent with the originals. What documents should be
cached? The results of scripts should never be cached, nor should documents

Table 5.4
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