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ABSTRACT
Although research on XML element retrieval is steadily gain-
ing popularity, it is not clear if and in what form element
retrieval can be useful in real-world scenarios. In this paper,
we compare the XML element retrieval models used in the
INEX workshop with the search interfaces of two online dig-
ital library services. We demonstrate that element retrieval
is indeed useful for digital libraries and that there is a lot of
room for improvements in this field.

1. INTRODUCTION
The Initiative for the Evaluation of XML Retrieval (INEX)
provides the infrastructure for conducting (XML) element
retrieval experiments [2, 1]. So far, there has been no consen-
sus about what a real-world application of element retrieval
might look like, which was identified as a major obstacle to
realistic experiments in this area [3]. In this paper, we try to
address this by looking at two commercial online digital li-
brary systems that provide search functions similar to those
used at the INEX workshops.

We focus on two online library services that offer full-text
search for their online books, Books24x71 (launched in 1999)
and Safari2 (launched in 2001).3 Each of them offers access
to several thousand technical books through a web inter-
face. The sheer amount of information necessitates good
search interfaces so that the users can find relevant books
or sections without problems.

In Section 2, we look at the ways in which these library
services support different search models and contrast them
to what is done at INEX. Section 3 addresses some aspects
that are of relevance to INEX user models.

2. REAL-WORLD SEARCH INTERFACES
Both of the library services provide search interfaces that re-
semble the retrieval tasks at INEX at least to some extent.
We first look at the result views that group by documents

1see http://www.books24x7.com/
2see http://safari.oreilly.com/
3Although it is not certain that they use XML for the stor-
age of their documents, they definitely use a semi-structured
format.
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(“Relevant in Context” or “Fetch and Browse” in INEX ter-
minology) or by sections (similar to “Thorough” retrieval in
INEX) and finally examine to what extent structural queries
are supported.

2.1 Results Grouped by Document
In traditional (flat) information retrieval, results are typi-
cally presented as a list of matching documents. For books,
this alone is not a viable option: The user also needs to
know where in the books he can find the relevant text, so
there should be further information about relevant sections.
INEX offers the “Relevant in Context” task (formerly “Fetch
and Browse”), where the relevant elements are first sorted
according to the book’s score and then (inside each book)
according to the element’s score, and the “Best in Context”
task, where the best entry point to each document is sought.

Both Books24x7 (see Figure 1) and Safari (see Figure 2)
support displaying results in this fashion: They present a
list of relevant books, and for each book a list of the titles
of the most relevant sections or chapters from that book.
In contrast to the “Relevant in Context” task, where the
number of elements from a given document is unlimited,
only three sections are displayed for each book, so this is
probably more comparable to the “Best in Context” task.
The user then has the option of navigating to a certain book,
or directly to a section from that book. In both services, the
in-book results can overlap, that is, it is possible that both
a chapter and a section from that chapter appears in the
results (note that this would not be allowed in the INEX
task).

Comparing the results from Safari’s book-based result dis-
play to their flat results (described in the following section),
the books appear to be ranked by the score of the most
relevant section.

2.2 Flat Results
Another way of displaying results is presenting a flat list of
relevant fragments (or snippets with pointers to the frag-
ments). This type of result list has the advantage of being
familiar to most searchers, as it is the format that most web
search engines use. In contrast to web search engines, how-
ever, the results can overlap, so it is possible to have both a
chapter and a section from this chapter in the results.

INEX offers two approaches addressing the issue of over-
lapping results: The “Thorough” task ignores the issue and



(a) Results page

(b) Table of contents of the first result
with markers indicating the relavance of
the chapters

Figure 1: Books24x7 search

Figure 2: Safari search: View by Book



thus allows overlapping results to be displayed; it is meant to
be a system-oriented task that aims at finding out whether
a search engine can find all relevant results. The “Focused”
task disallows overlapping results, so the search engine has
to decide which result is more relevant to the user.

Surprisingly, Books24x7 offers no flat results, and Safari of-
fers only a view that closely resembles the “Thorough” task,
called “View by Section”. This view includes a short snip-
pet from the relevant sections, with the search terms high-
lighted, and a hyperlink to the complete section; see Fig-
ure 3. The search can also be restricted to a single book, so
that the relevant sections inside a single book can be iden-
tified easily.

2.3 Content-and-Structure Search
One interesting research topic is whether structural hints in
the query—for example, “find articles about information re-
trieval that cite the INEX proceedings”—help the retrieval
engine. INEX uses NEXI, a special search language derived
from XPath [4]; this language is not suitable for ad-hoc
queries, but it can help to evaluate whether structural hints
have any positive effects.

Obviously, casual users of online digital libraries do not have
intricate knowledge of the internal schemas of the docu-
ments, so the library services offer only limited support for
structural queries in their advanced search interfaces: You
can search in meta information such as author or publisher
or in book titles.

Safari’s advanced search interface also offers limited content-
and-structure search by offering a choice of one of the fol-
lowing options:

• The full text

• Code fragments only

• Section title words only

• Tips and how-tos only

These options appear to be used as retrieval hints only
(vague content-and-structure search): Neither is the granu-
larity of the retrieval results affected, nor are only sections
returned that fulfil this condition.

Even this simple form of structured queries is not used as the
default search interface. This might indicate that the default
(content-only) search interface is sufficient for most queries
and users, but that the more complex interface is needed for
advanced searchers and more complex information needs.

2.4 Book Search without Element Retrieval
For comparison, we also briefly examined a search engine for
books that does not use element retrieval because the books
in its index are not available in a semistructured format.
Google Book Search4 differs from Safari and Books24x7 in
that it does not offer access to the full text of the books it
has indexed. In their own help text5, they state:
4see http://books.google.com/
5see http://books.google.com/intl/en/googlebooks/help.html

Google Book Search helps you discover books,
not read them online. To read the whole book,
we encourage you to use a “Buy this book” link
to purchase it or the “Find this in a library” link
to look for a local library that has it.

Along the results still under copyright, they provide links
to several online book stores. As such, their search service
can be seen as a means to find references to works satisfying
the information need, instead of fragments that themselves
satisfy the information need. Some publishers allow Google
to show a few relevant pages scanned from the paper ver-
sions, with the matching terms highlighted. The pages do
not necessarily correspond to logical units in the text, so
it might well happen that the search term appears at the
end of a page, but the relevant information is wrapped to
the next page. Element retrieval has the potential to offer
better results, but it cannot be used in this case because
the books are not available to Google in a semi-structured
format.

3. FURTHER NOTES
Apart from the search interface, several other aspects are of
interest to the element retrieval community. In this section,
we speculate how the different subscription models might
affect the demands of the users. Next, we look at the history
of Safari’s search interface to show that the current interface
is at least usable (unfortunately, we have been unable to
reconstruct old versions of the Books24x7 interface).

3.1 Subscription Models
Both Books24x7 and Safari are subscription-based, but the
type of subscription differs substantially: Books24x7 sub-
scribers have full access to all books at all times. Safari
users only have access to a limited number of books of their
own choice at any given point in time: They have a limited
number of slots on their virtual bookshelf, and once they
put a book on there, it must stay there for at least a month.

These different subscription models affect the users’ require-
ments on the search interfaces: Books24x7 users have no ac-
cess restrictions, so they might well be interested in locating
small, very specific parts of the books to answer the queries;
diversity (results from many different books) can be helpful
to get the complete picture. Safari users, on the other hand,
should avoid putting books on their bookshelf that are not
useful to them, so the search interface should help them find
books which contain the highest amount of relevant infor-
mation. Finding relevant sections for a specific query is not
such a high priority here, because putting a book on one’s
bookshelf just for reading a single section might be waste-
ful. The “View by Section” feature is most probably used
mainly for searching the books on one’s bookshelf (to find
relevant sections in the available books), or possibly to get
short fragments of the texts in the result list, which is not
available in the “View by Book” result list.

3.2 Development of Safari Search
We can assume that the search interfaces of the book ser-
vices are demand-driven, which means that unhelpful fea-
tures would be removed after some time. Thus, it is interest-
ing to see that the search interface of Safari has been virtu-



Figure 3: Safari search: View by Section

ally unchanged since at least October 2002, as witnessed by
the Web Archive’s page from October 136. Even the newest
changes from June 2006 do not affect the basic search model,
the changes are mostly cosmetic. The most notable differ-
ence is that the default view switched from “View by Book”
to “View by Section”.

Unfortunately, the oldest version of the documentation is
available in the Web Archive’s cache from August 20027

lacks the relevant screen shots, so it is hard to tell what
exactly was changed from this version to the next; from the
textual description, it appears that a variant of the “View
by Book” interface was available, whereas “View by Sec-
tion” was missing. If this is the case, it may indicate that
this feature was requested by users. Along with the recent
change of the default view, this suggests that a flat result
list is an important user interface for element retrieval.

The stability of the search interface does not imply that the
current version is the best possible interface, but it does
suggest that element retrieval is useful, and that there is
some use to both book-based and section-based result lists.

4. DISCUSSION POINTS
We have seen that the models of element retrieval that are
used in the real world do not always match the models as-
sumed in the research community and INEX. This does not
imply that one side is right and the other side is wrong; in
particular, the commercial entities using element retrieval do
not appear to have conducted extensive usability studies for
their user interfaces. The fact that these user interfaces have
been in use for several years implies that they are at least
acceptable, so we can assume they are reasonable starting
points for further refinements. We still need to investigate
what we should adapt, and we definitely need to do more
usability studies.

6see http://web.archive.org/web/20021209040844/safari.
oreilly.com/?mode=Help
7see http://web.archive.org/web/20020818170606/safari.
oreilly.com/mainhlp.asp?help

The following questions might be starting points for a dis-
cussion:

• Is element retrieval useful for texts of all lengths, or is
it primarily useful for long texts such as books?

• Is a document-based display of results more natural
than an element-based one?

• Is the “Thorough” task really system-oriented? Both
online library services present overlapping results, so
users apparently do not mind too much.

• What user models can we derive from these use cases?

• Can we cooperate with a provider of a digital library
for INEX? (How do our results compare to those re-
turned by the default search engines?)
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