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ABSTRACT

Structured Information Retrieval works with documents in-
ternally organised around a well defined structure, typically
XML documents. In this research field, documents are not
retrieved as a whole, but only those most specific relevant
parts of the documents are delivered to the users. Lots of
models have been developed to deal with the new dimen-
sion of the internal organization. From the point of view of
the users, the document structure should be an added value
in order to retrieve relevant material, because they are able
to specify structural hints, in the form of the types of ele-
ments to be retrieved and as restrictions over some elements.
There are several ways to query a system specifying content
and structure queries (natural and artificial languages), but
few of them rely on graphic user interfaces, supporting the
users to create queries that fulfil more accurately their in-
formation needs. In this paper, we present a graphic user
interface with the aim of formulating these types of queries,
where the users only have to state what they wish to retrieve
and structural restrictions about it.
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1. INTRODUCTION
The increasing importance of the internal structure of doc-

uments has caused the evolution of the Information Retrieval
(IR) field to a new area where this important feature of the
documents has been taken into account for retrieval pur-
poses. The Structured IR field [1] deals with models and
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tools to index, retrieve and present structured documents,
i.e. those which are internally organised around a well-
defined structure. This means that classic IR models and
techniques, which treats documents as if they where atomic,
have been extended and adapted to exploit a more elabo-
rate content representation, but also new ones have been
specifically designed to tackle with this new challenge. By
using SGML or XML mark-up metalanguages, structured
documents can be easily represented and described.

Then the atomization of the flat documents is no longer
considered, so the new view of such documents is an ag-
gregation of interrelated units which need to be indexed,
retrieved, and presented both as a whole and separately, in
relation to the user’s needs. In other words, an IR system
must retrieve a set of document components (units) that are
most relevant to this query, not just entire documents.

The inclusion of the structure of a document in the index-
ing and retrieval process affects the design and implementa-
tion of the IR system in many ways. First of all, the index-
ing process must consider the structure in an appropriate
way so that users can search the collection both by content
and structure. Secondly, the retrieval process should use
both structure and content when estimating the relevance
of documents. Finally, the interface and the whole interac-
tion must enable the user to make full use of the document
structure. The INEX (INitiative for the Evaluation of XML
Retrieval) proceedings is an excellent source of information1.

Focussing on the query formulation stage, there are several
approaches for expressing an information need to a struc-
tured IR system: 1. The classical IR approach of providing
a set of keywords, known as a content-only (CO) query in
INEX terminology. 2. The use of a query language specif-
ically designed for querying structured documents. 3. The
use of a graphic user interface for formulating the query.

The main advantage of having a structured collection is
that the structure could be exploited for retrieval purposes,
as the user can specify in the query what she/he is looking
for, and where this should be located in the required docu-
ments. The “what” involves the specification of the content,
while the “where” is related to the structure of the docu-
ments. This kind of query is known as content and structure
(CAS) query following the INEX convention. The output of
the system would be a list of relevant XML elements (or ele-
ments of the required type) sorted by their relevance degree.

Then, with the first approach presented above, and from a
point of view of a user interacting with a structured IR sys-

1See http://inex.is.informatik.uni-duisburg.de/ and
http://www.inex.otago.ac.nz/ for INEX information.
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tem, the structural restrictions in natural language are very
difficult to be captured by the system, so the user is not
getting the most of the document structure. In the second
approach, a well defined query language allows the creation
of CAS queries where structural restrictions are stated. The
NEXI language [7] is the main representative of such lan-
guages, becoming a de facto standard in the textual facet of
XML treatment. In this case, the user is able to declare what
type of XML elements have to be returned by the system.
The main problems of such languages are two: first, the user
has to learn a relatively complex language, and later use it
properly, and second, the structure of the collection has to
be very well known by the user to take advantage of both
the power of the query language and the collection itself. Fi-
nally, in the third option, by means of graphic components
in a form, the system supports the formulation of a query.
The two advantages are that a high knowledge of the struc-
ture of the collection is not required and a CAS query could
be easily formulated. Also, the possibility of making a mis-
take in the formulation of the query is almost null because
the process is controlled by the user interface. For expert
users, the 2nd option perhaps is the most appropriate, but
for common users, the 3rd option is the most suitable.

Some studies like [6] argue that the addition of users’
structural requirements is not useful at all in XML-IR. One
of the reasons is that the users are not able to formulate use-
ful structured queries. Then more efforts have to be done
in order to overcome this problem. In this line, this paper
presents a user interface for formulating CAS queries in or-
der to retrieve relevant elements from an XML collection.
It is based on a Web form where the user is able to express
the content query with its corresponding structural restric-
tions very easily and without a deep knowledge of the collec-
tion. This ’visual’ query is translated to its corresponding
NEXI query and passed to the retrieval system. This GUI
has been implemented (and is being used) in Seda, an op-
erational structured IR system for the official (structured)
documents of the Andalusian Parliament2.

After this introduction, in Section 2, we describe some
related works and give basic notions of NEXI in order to
understand the rest of the paper. Section 3 presents our pro-
posal of user interface for CAS queries. Section 4 presents
the algorithm designed to translate the visual query to the
corresponding NEXI query. Finally, Section 5 contains our
concluding remarks and various proposals for future research.

2. BACKGROUND AND RELATED WORKS
Although INEX has been a great success since its begin-

ning in 2002 as evaluation forum and lots of new structured
IR systems and models have been developed, always with a
document-centric view of XML, and tested with the differ-
ent collections adopted as official, few of them, even outside
of this workshop, have focussed on the design of a user in-
terface to facilitate the formulation of CAS queries.

Among them, and worried about the usability of the IR
systems in terms of XML-related tasks, we could cite several
works. Fuhr et al [4] build a user interface for XIRQL, a
query language derived from XPath. They try to avoid to
the user the learning of the syntax of XIRQL, and at the
same time, to hide the structure of the collections. The main
idea of this interface is having a specific area to formulate
single query conditions, and a second one where the user

2Andalusia is the southern region of Spain.

can specify how the queries are combined. A third area is
in charge of showing the XIRQL query.

In the same line as XIRQL, and in order to allow queries
combining content and structure (CAS queries) to be spec-
ified, the NEXI language [7] was designed and considered
with the time to XML-IR what SQL is to Databases. It is
a simplified XPath containing only the descendant operator
(//) in a tag path and also an extended XPath containing
the about function. NEXI has been used by INEX since
2004, and it is usually the formal statement of a query, that
will be passed to a structured IR system, to process it.

The kind of structured CAS query considered by NEXI
can take two possible forms: a) //C[D], which returns C
units about D, and b) //A[B]//C[D], which returns C de-
scendants of A where A is about B and C is about D. A
and C are paths (sequences of XML elements or structural
units), specifying structural restrictions, whereas B and D
are filters, which specify content restrictions, and // is the
descendant operator. Each content restriction will include
one or several about clauses, connected by either and or or
operators; each about clause contains a text (a sequence of
words or terms) together with a relative path, from the el-
ement which is the container of the clause to the element
contained in it where this text should be located. C is the
target path (the last element in C is the one that we want
to retrieve) and path A is the context.

An example of a NEXI-structured query is the following:

//A[about(., text2) and about(.//F, text3) and about(.//J, text4)]

//D[about(., text1) and about(.//N, text5)]

What we want to retrieve with this query are D elements
which are contained within A elements. The target D ele-
ments should speak about text1 and contain an N element
speaking about text5; the context A elements should be
about text2 and also contain F and J elements dealing with
text3 and text4, respectively

NEXI is also able to represent CO queries with the wild-
card ’*’: // ∗ [about(., text1]. This expression means to re-
trieve any element relevant to text1.

Although NEXI is a relatively easy-to-use language, the
formulation of queries with it usually requires a kind of ex-
pertise by the user, reason by which several techniques have
been designed to avoid the direct use of NEXI, although the
final query provided to the retrieval system is a NEXI query.

A first example is NPLX [8], which accepts natural lan-
guage queries in a simple text field and generates NEXI
queries. By an exhaustive analysis of the query by means
of Natural Language Techniques (NPL), NPLX tries to find
references to the document structure in the sentence and
build an appropriate NEXI query.

A second example is Bricks [10], a query-by-template in-
terface, that allows the user to input structured queries
by means of text fields, for content needs, and list boxes,
for structural needs. Later, when the query is formulated
through the GUI, it is translated into NEXI and provided
to the search engine. Bricks allows the user to formulate
queries in several steps: first, the desired retrieval element,
and later, additional information needs and restrictions.

A comparison of both alternatives in term of usability and
effectiveness is presented in [9].

A totally different approach is the prototype XmlBrowser
[5], where the users formulate queries by drawing a XML
tree, where the nodes are the XML elements in the collection
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and the arcs are the structural relationships between the
nodes. Constraints in nodes and arcs can be established,
which basically are textual contents.

3. DESCRIPTION OF THE USER INTER-

FACE FOR CAS QUERIES
In this section, the user interface for supporting the for-

mulation of CAS queries is presented. The final output of
the query formulation process, and totally transparent to
the user, will be a CAS query formulated in the NEXI lan-
guage, which will be the input to any structured IR system
able to process NEXI queries.

In order to reduce the complexity both in the query formu-
lation by the user and in the NEXI generation process, the
CAS queries that can be formulated in this user interface,
present the following structure:

//A[about(.//B1, text1) and . . . and about(.//Bn, textn)]

//C[about(., text0) and

about(.//Cm, textm) and . . . and about(.//Cz, textz)],

i.e. only one type of retrievable element, C, with its associ-
ated textual query (and 0 or more abouts clauses – Cn,. . . ,Cz),
plus 0 or more context clauses (abouts) (B1,. . . , Bn).

Therefore, and considering the components of this NEXI
query, we have to design an appropriate visual method to
express a target element (the document element in which the
user is interested for retrieval purposes) and its associated
text query, as well as the context element(s) (the document
element(s) that establishes a restriction over the target ele-
ments) and its (their) corresponding text query(ies).

For this purpose, the form is composed of two groups of
graphic components: those used to input the information re-
lated to the target, and those for the context. More specif-
ically, in each group, the user will find a list box, where
she/he could select a unit from, plus its associated text field,
where the query terms are introduced in it. In both cases, for
the target and context, the list boxes will contain compre-
hensible labels of the XML tags, instead of their names in the
documents themselves, so they are totally transparent to the
users. Specifically, for the target list box, only those retriev-
able tags are shown, while for the context, only those tags
where restrictions can be established, are included. Leaving
the text field blank and no element selected from the list
box from the context group, the NEXI query will be only
composed of the target part (//C[about(., text0)).

In Figure 1, we may see a design of the interface, accord-
ing to the requirements given in the previous paragraphs.
The two differentiated parts, the target and context groups,
are represented. In the former, the text field and the list
box are used to select the type of retrievable element and
the textual query. In the case of the example of the figure,
the user is pointing out that she/he is interested in abstracts
dealing with “XML retrieval”, in the context of a collection
of scientific articles. In the latter, following the same phi-
losophy, the user is able to input the context of the search,
i.e. restrictions imposed by the selection of other types of
elements and the formulation of the associated query. In the
example, the restrictions for those abstracts are that prefer-
ably contained in articles with titles about “user interface”
and the author “Campos’. The lower part of the figure (not
included in the interface) shows the NEXI query generated
with the visual query. The user could include the number
of restrictions that she/he consider (using the buttom with

Target

Text:

Context

Text: Element:

Text: Element:

abstractXML retrieval abstract

user interface title

add restriction

authorCampos

article

 author

bibliography

abstract

section

//article[about(.//title, user interface) and about(.//author, campos)]

    //abstract[about(.,XML retrieval)]

Element:

Figure 1: The user interface for CAS queries.

Figure 2: User interface for CAS queries in Seda.

the text “add restrictions“) and, once formulated, she/he
could remove any of them (clicking in the corresponding
black cross on the right hand side). If the user selects the
special label in the list box of the target group named ’any’,
she/he is asking the structured IR system to return any type
of relevant element.

As mentioned before, this design has been implemented
in Seda, an operational structured IR system to retrieve of-
ficial publications of the Andalusian Parliament [2], marked
up in XML. The search engine underlying this system is
Garnata, implementing a retrieval model for structured doc-
uments based on Bayesian networks and Influence Diagrams
[3]. Figure 2 shows a screen shot of the visual query formu-
lation interface (in Spanish)3 with other additional features.

Once the basic components of the interface have been pre-
sented, it is the moment to stablish the differences with re-
spect to Bricks [10], the most similar approach found in the
specialized literature. The main one is that the user in this
interface must select an element, from a list box, which will
be the first in the path in the NEXI query, i.e. the root
element after // (’In’ in their terminology). From that ele-
ment, she/he must to select the retrievable element in which
she/he is interested and its associated text query (’find’ and

3The user is requesting a complete speech dealing with“pro-
fessional training“, where the speaker is the President of the
Andalusian government, and integrated in a debate of a po-
litical initiative related to the “education law“.

Page 36 of 122



’about’ in their notation), and some restrictions, again se-
lecting one or more pairs of element and associated query
text (’with’ and ’about’ following their terminology). We
think that if a user interface of this class has to assume an
almost total lack of knowledge of the structure of the docu-
ments in the collection, to leave the decision of selecting the
root element of the query to the user is not a good option. In
our case, this decision is totally transparent to the user, only
providing the target and restrictions, which is very intuitive.

A second difference, consequence of this design, is that the
construction of the NEXI query in Bricks is direct, as they
have the first element of the NEXI query (the ’A’ element of
the example query of Section 2), in contrast to our approach,
because with the information provided by the user, that first
element has to be determined. In the following section, the
method designed to generate the NEXI query is presented.

4. FROM VISUAL QUERY TO NEXI QUERY
In order to convert a visual query to a NEXI query, the fol-

lowing data, extracted from the user interface, are required
as input of the process: target element (the desired type of
elements to be retrieved), and the text query target text for
that target element, plus a set of pairs (context element1,
context text1),. . .,(context elementN,context textN), contex-
tualizing the target element, and finally the collection Doc-
ument Type Definition (DTD). The output is a NEXI query
with the following pattern:

//pivot element[context about list]

//target element[target about list].

Then, the translation process will have to find the different
components of this NEXI query from the input data.

Once the XPath of all the different elements involved in
the query are determined from the DTD, the first step is to
find the pivot element. This is performed extracting, from
the set of paths composed of target element and the N con-
text element’s that contain the path of target element, the
common path of all of them. The last element in this path
is considered the pivot element.

With respect to context about list, it will be composed of
N about clauses joined by the ’and’ operator. Inside each
about, the element restriction is ’.’ if the paths from the
target element and the context elementi are the same, or the
last element in the context elementi path, otherwise. The
text of the about clause will be context texti.

Finally, target about list is composed of several about clauses
connected with the ’and’ operator. The first about is related
to the target element, containing a ’.’ in the element part
and target text in the text part. The rest of abouts come
from those context element’s whose paths contain the path
of target element. Specifically, the element part of the about
clause is the last element of the path of context elementi.
The text part is its associated context texti.

When “any” is selected from the available labels in the list
box, target element equals ’*’. Finally, if no context is pro-
vided, then the NEXI query is //target element[about(., target text)].

In general, this is an efficient method that mainly works
with string operations. The generation of the NEXI query
is very fast, negligible by the user.

5. CONCLUSIONS AND FURTHER WORK
This paper has presented a graphic user interface used to

facilitate the formulation of CAS queries by the user, with-
out the need of knowing any XML query language and being
an expertise in the internal structure of the XML collection.

It is composed of two main graphic component groups, one
for specifying the target of the CAS query and other for in-
dicating the context or restrictions. In both cases, the user
select from a list of descriptive labels the XML elements
in which she/he is interested and input the associated text
queries. With these data, a NEXI query is constructed by
mean of a simple procedure, and passed to the search engine
in charge of the retrieval of the relevant elements. We think
the presented interface is very intuitive and easy to use, fa-
cilitating the always complex process of giving expression to
the user’s information need.

With respect to the further research, as this interface is
working on an operational system, and we know, from the
users’ feedback, that is easy and powerful, in spite of this,
we are designing a usability study in order to know more
formally the users’ thoughts about it, as well as objective
measures. The objective then is to improve it to overcome
the possible problems. In addition, as we are designing XML
relevance feedback techniques for the underlying search en-
gine, Garnata, we are planning to re-design the user interface
in order to incorporate this new feature.
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