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Abstract This work continues former studies
reaching for a more intelligent and flexible way of
displaying material from courses for the Internet
that uses the formal constructions navigating sys-
tem known as Deterministic Finite Automata with
Output. The study based on the technologies evolu-
tion of the Internet suggests that the instructional
material well structured in XML, used by today’s
systems, incorporates the benefits of the usage of
cascade style sheets and advanced style sheet sys-
tems, ruled by important criteria of modern styling
and formatting of the visually available content,
along with the necessities and technological benefits
of XML. The main goal of this work is to schema-
tize and describe the rules according to a biblio-
graphically supported and applied view. Such rules,
which in a general meaning are optionally part of a
XML document, in the Hyper-Automaton System,
which we developed, will be undoubtedly indispens-
able and permanently integrating elements. This
work continues the Web Courses Modeling Using
Formal Systems work and has as goal to provide al-
ternatives regarding the formatting of the user in-
terface using XML and its applications.
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1 Introduction

This article continues the ”Modeling Web
Courses using Formal Systems” [1], [2] work,
and it has as objective identify alternatives for
user interface formatting by use of XML and
applications. Web courses using formal sys-
tems uses formal constructions known as De-
terministic Finite Automaton [3]. The group
introduced the concept that ”courses are au-
tomata” as a structure that requires little ef-
fort for implementation, creation of hyperme-
dia material that is independent from the au-
tomata, and encourages the reuse of web pages
in several curses, which can be of different fo-
cus, diminishing redundancy in page creation
1], [3], 4.

The general goal of the hyper-automaton
model centers on the study of the application
of the Finite automaton with output formal-
ism (Mealy and Moore machine) as a struc-
tured model for organization of instructional
hyper-documents, especially Web courses. The
model was inspired by classical research in the
hyper-documents area and in recent initiatives
in the World Wide Web, mainly in the devel-
opment of hypertext systems that the base of
hyper-documents is independent of the hyper-
media application’s structure, and that sup-
ports some conveniences as hierarchal struc-



ture composition, the specification of several
links for the same set of hyper-documents and
objects separated from the navigational struc-
ture.

Each automaton defines a course, and con-
sists of a set of independent hyper-documents,
which can be used in other courses. The
transition function works as a logic bind be-
tween the hyper-documents and the output
function composes the web pages. The fi-
nal result is a basic structure of pages and
links in a web site. This model results in a
high level of instructional material modular-
ization, with the following advantages: ease
to reuse pages in different web courses dimin-
ishing redundancy; hyper-documents indepen-
dent of the navigation structure - update con-
tent without worrying about navigation struc-
ture and vice-versa; enable users to create links
from any document to any document; ease
of implementation and maintenance; customiz-
able graphic interface, elaboration of instruc-
tional sequences with specifics focus and capa-
ble of customizing the learning process; cate-
gorical operations enables the construction of
new courses based on existing courses by means
of high level procedures [1], [4].

The hyper-automaton system is a semi-
automatic system for supporting Web Courses
(based on and client/served architecture and
html developed interface) by means of concepts
that are inherent of Computer Science, mainly
of the Automaton Theory, Hypermedia tech-
nology and Categorical Theory, exploiting the
advantages of all. Although the focus used val-
idating the model was the implementation of a
distance learning system, the results can be ex-
tended for any hypertext system.

Our work in the current stage is centered in
the several alternatives of displaying content,
working on an adequate user interface, where
the customization of formatting instructional
material in the output function of the automa-
ton will be an application that mounts the doc-
ument with the chosen parts with the most ad-
equate characteristics related to the user’s and
course’s needs.

The study being made will bring more flex-

ibility, since in the current state the only
possibility is a rigid concatenation of web
documents. By considerations that exclude
any commercial reason, the work developed
was tested with Internet Explorer 5.5, being
the only web browser that supports standard
XML.

2 A vision of the system ade-
quate to styles

The diagram detailed in figure 1 illustrates the
system’s parts and gives us a good of what is
being developed, working on a adequate, right
and standard way of displaying well structured
XML documents, well formed and valid against
a DTD [5], [6].

The study of rules for the Hyper-Automaton
system was discussed in former studies. These
changes has as main objective the increase of
flexibility of the output function by the appli-
cation of multiple styles on the material being
displayed, as well as a technological update of
the system according to the benefits of XML
described in former studies [9], [10].

By the use of XSL templates and/or cascade
style sheets (CSS) [11], [8], we will obtain vi-
sualization format and the layout of the web
courses.

Now will be describe one of the most impor-
tant features of XML related to the study of
the possible ways of visualization of previously
structured content obeying strongly the rules
of the standard described by the World Wide
Web Consortium (W3C).

Known as style sheets, theses applications
are strongly linked to our goals, since they es-
tablish ways of manipulating documents, sim-
ply inserting direct formatting criteria or a
complex transformation of the XML docu-
ment’s tree [13].

The advanced style sheet make possible sev-
eral ways of displaying the same material, by
the use of adequate formatting commands and
XPath expressions, resulting in a adequate
visualization of instructional content in web
browsers that supports XML documents and
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Figure 1: Dynamic Binding of Style Sheets

others used on the web.

Detailed in the figure above, these character-
istics certainly will be a part and widely used
in the new proposal of the Hyper-Automaton
system.

3 Cascading Style Sheets

Represent one of the most interesting new fea-
tures made in HTML 4.0 and the web. It
was introduced by W3C to incorporate con-
sistency to the web, since it promises a great
improvement to the current state of art, some-
how chaotic [11]. The Style Sheets enables the
authors to specify layout and projects elements
of a whole web site, such as fonts, colors, in-
dentation, and a precise control of the way the
elements are displayed in a web page.

The most interesting and important is that
neither badly configured web browsers nor
users’ whims will spoil the exhibition of web
documents that depends on styles.

In the bibliography [11], style sheets pertain
in the advanced markup, since they are very
complex. A style sheet defines the project and
layout information. In general the style sheets
also specifies fonts, colors, indentation, kern-

ing, leading, margins and even the page dimen-
sions of any page that cast them.

The consistency is a highly desirable feature
in the final product, as much for printed doc-
uments as for electronic documents (on-line).
The cascade style sheet is one of the most im-
portant features of the system being proposed,
since it is an indispensable element on the tri-
nomial content, rules and display.

The cascade style sheet is a version of the
CSS standard, known as CSS1, but so complete
that the future versions will tend to have only
small changes [11].

One of the most fundamental features of the
CSS1 is that it supposes that several related
style sheets can be cascaded, meaning that the
authors can attach their favorite style sheet to
the web documents, and the readers can at-
tach their own style sheets to the same docu-
ments. This enables correction of human and
technological deficiencies, like adjustments for
printing the document and screen resolution.

Basically, the CSS has a set of rules that re-
solves conflicting style problems that appears
when several style sheets are applied to the
same document. Since the conflicts can arise,
some resolving method is essential to a ade-
quate display of document content to the user.

In order to prevent that the style sheets
some important personal definitions, especially
with people with sight deficiencies, the web
browser only resolves the conflicts by priority
after all the style sheets are loaded to the mem-
ory, applying the selected styles and ignoring
the others.

A document that attaches only cascading
style sheets have an important disadvantage
when it comes to flexibility of output format
of XML documents. The XML document is
scanned and it is shown to the user exactly
how the document was constructed. In other
words, it is not allowed to transform the tree
of the original XML document. Figure 2 illus-
trates the use of cascade style sheets with an
XML document.
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Figure 2: Use of CSS

4 XSL

XSL stands for eXtensible Stylesheet Lan-
guage, and in its early days it was used to de-
scribe its specifications. Some features began
to become very complex and at the moment
standard XSL is a collection of three standards:
XSL, XSLT and XPath. The rules of theses
standards can be described independently. It
is possible to describe and exemplify the way
that these three standards work together to
format an XML document. The original term
XSL now is used in a more restricted way, de-
scribing how to specify output styles. The XSL
standard defines an application of XML that
breaks the rules of XML structured documents:
an element is used to describe the look of the
content, not it’s meaning [14].

The XSLT (XSL Transformation) is an XML
Language for transformation. Using XSLT is
possible to convert XML in another data for-
mat, including several formatting languages
that use rendering controls.

The XSLT standard specifies the documents
style sheet format that includes rule-mapping
definitions. An XSLT document is an XML
document that conforms to an XSLT DTD [14].
At the present time the more frequent used of
XSLT is to convert XML documents to other
formats that are recognized by web browsers.

XSLT is used for several proposes in ad-
dition to formatting. XML documents can
simply be transformed in another XML doc-

ument with different structures according to
another DTD. Doing this, the elements can
be reused, relocated, chosen, separated, joined
with other content and transformed according
to attributes or values.

Several benefits are linked to the fact that
XSLT style sheets are XML documents. For
starters, it is possible to use a DTD to validate
an XSLT document. Second, style sheets can
be stored in a repository, where they can be
manipulated and identified by version. Third,
style sheets can be constructed to format other
XMLT style sheets for presentation or print.

XPath is used in the transformation of an
XML document in another XML document. In
an simple way, by the used of techniques shown
below, tags can be renamed according to the
definition included in the DTD. For example,
a Paragraph element can be changed to the
Para element or yet the P element.

XSLT has other important characteristics
that enable content to be move, copied, and
specifies formatting that can be applied to the
elements when they appear on a specific place
in the structure of the document. This ad-
vanced type of analysis and data manipulation
is executed by the use of an expression lan-
guage.

The original proposal of XSL included this
expression language, but the XSLT standard
references other standard called XPath. This
standard defines a general proposal to interro-
gate the XML document structures. It is also
used as a query language and for binding ad-
vanced schemas of hyperlinks. This language is
not based on XML, but has a compact syntax
that has been developed for a great number of
circumstances. The following expression iden-
tifies the paragraph element that has the type
attribute set as important in a chapter element:

chapter // paragraph [@Qtype = important]

The language expressions give us powerful
ways to interrogate XML structures. So far we
can observe that XSLT, with the use of XPath,
offers an ideal way to transform an XML doc-
ument to another XML document, ready to be
formatted for presentation, see illustration 3.
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Figure 4: XML document structure

5 Language  Characteristics
and practical examples

The structure of the XML document’s font,
exemplified below, identifies a short document
with information correctly structured of an on-
line course. We can see that when the list of the
XSL application is accessed according to the
reference on the XML document. The applica-
tion is responsible for the use of the style sheet,
since it has the XPath expressions, searching
in the file’s tree displaying in the user’s screen
data according to the style sheet being used.
Below we can observe an associated style
(shown in figure 4) that generates a specific
output for the XML document example. The
XSL style sheet, with XPath expressions at-
tached to the XML document, enables the vi-
sualization of the chosen and formatted data.
This style sheet is capable of searching the
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Figure 5: Output screen of the example.

XML structure displaying the students name
and their code, which are in debit in April, and
their final grade, displayed in red if not satis-
factory. In the same page, there is a table that
lists the students that resides in the Laranjal
County.

It is important to notice that we tried to
make the output’s formatting as automatic as
possible, were the HI'ML tags inserted are only
used for display purposes to the users screen.

One of the greatest advantages of XML is
the powerful way of identifying piece of infor-
mation, which makes the formatting easy when
applying advanced style sheets with XPath ex-
pressions [11], [6], [12].

Finally, in figure 5 we can see the output
of the XML document combined with the XSL
style sheet in the web browser.

It is not the objective of this work the ex-
planation of XSL syntax; therefore we will ex-
amine a little fragment of XSL code that facil-
itates the output of the screen seen on figure
6. The most important in this example, which
clearly shows the power of XML document ma-
nipulation, is the capability to order a list of
names alphabetically, obeying the restriction
of being in debit in April, and displaying the
final grade in red if not satisfactory (less than
6,0). The code shown in figure 6 is responsible
for this manipulation.



Figure 6: XSL source code example

6 Conclusions

This work tried to demonstrate practical exam-
ples that will be adequately reformulated ac-
cording to our needs throughout the construc-
tion of our applications, and studies for new
formatting capabilities and XML structuring.

It was noticed that by use of XML and XSL
is possible to make flexible the manipulation of
XML documents, more specifically in the dis-
play of relevant information to the user.

More exploration with on features of XML,
XSL, XPath need to be done to make the struc-
tured manipulation of information easier and
easier, since our goal is centered on offering
multiple styles dynamically with the output
function of the Hyper-automaton, shown in fig-
ure 1.

Problems still remain, such as the inclusion
of files that uses plug-ins, like VRML, which
solution is still not certain. Another problem
is the manipulation of images, since in spite of
being recognized by the XML file, they can’t
be used with value-of select, so the HTML way
of showing images remains [14].

In spite of the fact that XSL is a XML appli-
cation being widely developed, much is to be
made to make the use of HI'ML templates eas-
ier for the generation of information processed
by the current browsers.
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