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ABSTRACT
We provide a system for surfing the web at a high level of abstraction, which is an analogy of the web browser, but which displays
entire sites at a time. It allows a principled investigation of what
is present, based on an overview of all available information. We
show a site’s relation to other sites, the broad nature of the information contained and how it is structured, and how it has changed
over time. Our current system maintains a continuously updated
archive of 40 million sites representing 1.9 billion web pages, and
enables real-time navigation through the sea of web sites.
Categories and Subject Descriptors: H.3.3 [Information Systems]:
Information Search and Retrieval—Information filtering; H.5.4 [Information Systems]: Hypertext/Hypermedia—Navigation,User issues
General Terms: Algorithms, Measurement, Experimentation, Human Factors.
Keywords: Novel Browsing Paradigms, Web Navigation Strategies, Large Scale Systems
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Figure 1: LiveJournal Summary Page
business competitive intelligence, current events analysis, or other
research tasks, as well as to the general public browsing for news,
goods, or entertainment.

INTRODUCTION

In much the same way as search engines, this work improves the
usefulness of the web not by improving the interface, but by enabling access to new information. While a search engine is able to
find a good site about a favorite hobby, it cannot tell how extensive
and well-maintained it is, and how it relates and compares to other
hobbyist sites. These are issues which involve aggregating information from across all the pages on the site, and they are usually
left to manual exploration. Automating this process completely is
very dependent on particular users’ needs. Site Browser attempts
to provide as much assistance as possible, for a variety of possible
user objectives [7]:
Navigation While many sites provide site maps and navigation
aids, they are most often limited or altogether missing. Site Browser
builds alternative navigation structures with a consistent interface.
Discovery Many information retrieval researchers seek to recapture the serendipity effect of physical libraries [3]. Viewing a particular site at a time very naturally exploits the selectivity of the
site author, and the topical coherence of a site means that related
documents are likely to be “nearby”.
Assessment By gathering information about the site that contains a particular page, we can better form judgements about freshness, authorship, audience, reliability, and scope.
The Site Browser is, in this initial form, a very general purpose
tool. It will be useful to professionals engaged in such fields as

2. FEATURES TO MEASURE
Site Browser is built on the WebFountain [2] platform for large
scale text analytics, which gives us large volumes of current web
page data. While comprehensiveness is essential, this large data set
poses challenges in making the system responsive. In a tradeoff
between wide-coverage low-content approaches [1] and richer interfaces [4, 5, 6], we choose to precompute site summaries for the
entire web, since many useful statistics are very rapid to compute:
Measures of size We aggregate the total number of pages, words,
and bytes on the site.
Page attributes We maintain simple counters for many features
of pages, such as the language detected to be on the page, the HTTP
return code, and the presence of media files such as .mpg and .wav.
Date ranges The web crawler reports the date of the last page
fetch, and the last-modified date of the page, as returned by the web
server. We can thus plot crawl frequency and update frequency.
Directory structure Each URL consists of a path into the logical
directory tree of pages on the site. By assembling all URLs on the
site we can reconstruct the directory structure. In many cases this
gives a very useful overview of the site contents.
Link structure We record the hostname in each link, to show
which other sites are referenced, and with what frequency.
Keyword frequency We track all words appearing on the site,
and show the most frequent.
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EXPERIENCES

mulates the statistics, and writes to the site store, which is currently
300GB in size, using compression.

The interface design for Site Browser follows principles of minimality, interactivity, and performance. There are four basic views:
a Site Summary view, Directory Structure, Links to Other Sites,
and Top Keywords. The median response time is 0.13 seconds.
Throughout the interface, results are “clickable” to show for example the pages in a directory, or matching a keyword, or containing links to the given site. This enables users to verify that the
overview statistics are indeed correct, and gives a starting point for
continued browsing.
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Figure 3: Data flow

5. REACTIONS AND CONCLUSIONS
The Site Browser system has been presented to a initial group
of users, consisting primarily of professional information analysts.
Their initial reactions are that it has clear potential to aid their tasks.
The directory structure display has been the most useful: our users
have found some sites with “particularly interesting directory structure ... which tells quite a bit about the site”.
Search engines revealed things about the web which were not
obvious before, although the information was in principle accessible, such as finding out what a particular person is involved in.
And this has lead to changes in the way pages are published and
promoted. In the same way, Site Browser reveals details about sites
and their interrelations, which again may change the behavior of
site creators.
Directory Structure, for example, reveals the conceptual layout
of the site in a consistent way, as it appears to the creator, and not as
it appears on the site’s own navigation system. It will show directories which are intended to be less commonly accessed, as readily.
Top Keywords can show the balance of topics more accurately than
what is portrayed directly, and bring out interesting topics that may
be hidden on the site.
The notion of browsing by overviews introduces a new kind of
information to users of the web. Page-level information merely
states that some datum exists: overview information provides its
prevalence and context. Global indexes became useful because
most creators do not provide comprehensive site indexes. We expect global overview services to become popular in the same way.

Figure 2: LiveJournal Directories and Links
Figure 1 shows the summary statistics for a large community site.
From this page we can see how frequently it has been crawled, and
view miscellaneous statistics. This view contributes to the assessment task, and also allows navigation into particular subcommunities, such as the French language subcommunity.
Figure 2 shows the directory structure for this community site.
Most pages are in the /users/ directory, but distinguished users
and administration pages are clear. This is the best point of entry
for navigation within the site: indeed, the directory structure can be
as useful as the site’s own site map, and often more complete.
Figure 2 also shows that LiveJournal users link most to quizilla
and to news sites, and, of course, to other blogging sites. This is an
ideal starting point for discovery of related sites.
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ARCHITECTURE

The system is designed to minimize the number of times a given
piece of data is read or written to disk. The first processing stage,
Gather, assigns each site to one of 8 dual-2.4GHz CPU, 4 GB RAM
build machines. A stream of new pages is extracted from the main
cluster of 256 machines, where each machine stores a distinct set
of pages partitioned by hash of the URL. Thus, on each of the build
machines we begin with 256 separate input “packets”. For each
page we store a record consisting of counts of all the features described in section 2. Each packet is sorted by site, by using hostnames. In the Update phase we accumulate this newpages data into
the main pages store, which is also sorted by site. Older versions of
pages are discarded. Finally, the Merge phase performs a 256-way
merge to extract a contiguous sequence of pages on each site, accu-
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