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Abstract 
This thesis is the result of my work on the Hera project, carried out at the Eindhoven 
University of Technology during the traineeship spread over the years 2004-2005. 
Hera aims to design and implement a methodology for the development of Web 
Information Systems (WISs). 
 
The Hera methodology distinguishes two layers in the design of a WIS: data 
collection layer and presentation generation layer. The data collection layer contains 
the data retrieval and data integration. The data retrieval is the obtaining of as many 
data as possible from various (heterogeneous) sources in response to a user’s query. 
The data integration process is the parsing and joining of the data, to form an instance 
of the Conceptual Model. The presentation generation layer transforms the query 
results into a format suitable for a certain user (platform), e.g. HTML or WML. 
 
This document covers my work on extending the possibilities of the presentation 
generation layer of the Hera framework. When I started working on my thesis there 
existed an extensive implementation for the Hera methodology. The first 
implementation of the Hera Presentation Generator (HPG) (XML-based) is 
characterized by the use of XSLT stylesheets for the Hera data transformation and by 
the full generation of a Web presentation. Next to this XML-based version, another 
implementation of HPG was integrated. HPG 2.0 (RDF-based) uses Java code for the 
Hera data transformations which makes better use than HPG 1.x of the RDF(S) 
semantics captured in the Hera models and builds one page at-a-time. HPG 2.0 is a 
fully Web-based implementation. 
 
The first part of this thesis was to develop a model for defining the look and feel of 
the presentation. With this respect we have devised the Presentation Model (PM). The 
main ingredients of the PM are: regions, layouts, and styles. This model had to be 
integrated in the implementation. In order to show the possibilities that this model has 
to offer, one or more presentation models were created for the existing examples. The 
adaptation at PM level ensures that the appropriate regions, layouts and styles are 
being selected according to the user’s browsing device and preferences. 
 
The second part is the integration of the PM in HPG 1.x. For this we added more data 
steps to the old Hera presentation process. Next to HTML and WML, it was also 
desired to be able to generate some other formats, e.g. SMIL and HTML+TIME. 
Extra XSLT stylesheets were added to transform the presentation data to more output 
formats. 
 
The third part of this assignment is to integrate the PM in HPG 2.0. In HPG 2.0 we 
made use of the RDFS subclassing mechanism in the PM. 
 
As a result of this thesis there are two implementations to show the possibilities of the 
Hera methodology to generate Web Information Systems. In both implementations a 
designer is able to define the look and feel of the generated presentation. The first 
implementation clearly shows the steps that are taken in order to generate a 
presentation. A designer can also choose between a different output formats. The 
second implementation is a Web based application which supports more dynamics 
(e.g. a trolley). 
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Glossary 

Abbreviations 
AAM   Adapted Application Model 
AM   Application Model 
AMI   Application Model Instance 
AMV   Application Model Vocabulary 
API   Application Programmer’s Interface 
APM   Adapted Presentation Model 
CC/PP   Composite Capability/Preference Profiles 
CGI   Common Gateway Interface 
CM   Conceptual Model  
CMI   Conceptual Model Instance 
HTML   HyperText Markup Language 
HTTP   Hypertext Transfer Protocol 
MM   Media Model 
PD   Profile Definition 
PM   Presentation Model 
PMI   Presentation Model Instance 
PMV   Presentation Model Vocabulary 
RDF   Resource Description Framework 
RDFS   RDF Schema 
SMIL   Synchronized Multimedia Integration Language 
SeRQL  Sesame RQL Language 
TM   Transient Model 
TMI   Transient Model Instance 
UAAM  Unfolded Adapted Application Model 
UAM   Unfolded Application Model 
UAPM   Unfolded Adapted Presentation Model 
UML   Unified Modeling Language 
UPM   Unfolded Presentation Model 
URI   Uniform Resource Identifier 
WIS(s)   Web Information System(s) 
WML   Wireless Markup Language 
XHTML  eXtended Hypertext Markup Language 
XML   eXtensible Markup Language 
XSL   eXtensible Stylesheet Language 
XSLT   eXtensible Stylesheet Language Transformation 
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Definitions 
Adaptation   The process of modifying the AM/PM based on the 

contents of a user/platform profile. 
AMI Generation  The process of populating the AM with CMI data from  
    the CMI in order to create the AMI. 
AMI Transformation   The creation of the stylesheet that is used during the 
Generation   Application Model Instance Generation step. 
Application Model  Definition of the navigation structure of a presentation.  
Application Model Instance Definition of concrete instances that populate an AM. 
Attribute   A property that has a media item as its object. 
Common Gateway Interface Name for a wide range of server-side scripts and  

applications that can be called from Web browsers. 
Composite slice  A slice that contains more than only a single media. 
item. 
Concept   Resource described in the Conceptual Model. 
Conceptual Model  Definition of the data domain of a presentation. 
Conceptual Model Instance Definition of the concrete instance that populate the CM 
    (at instance level). 
Constant slice   A slice that contains a fixed media item. 
Embedded slice   A slice that is included in another slice by means of a 

 reference relationship. 
Embedded region  A region that is included in another region by means of  
    a reference relationship. 
Element   A part of an Application Model. Elements can be slices,  
    but also Links, SetOfLinks, SetOfSlices etc.  
Hypermedia   A multimedia system in which related items of  

information are connected and can be presented  
together. 

Jena    A popular RDF API. 
Low-level slice  A slice that is included in another slice. 
Media slice   A slice that contains a single media item. 
Owned slice   A slice that has an owner. 
Owner    The CM concept to which a slice is associated. 
Presentation Data Generation The process of transforming an AMI into a presentation  
    suitable to a user or platform. 
Presentation Generation The process of constructing a hypermedia presentation  
    from a CMI, an AM, and a PM.  
Presentation Model  Definition of the look-and-feel of a presentation  
Presentation Model Instance Definition of concrete instances that populate a PM. 
Reference   A property connecting an AM/PM element to another  
    AM/PM element. 
Region    Resource described in the Presentation Model. 
Region embedding   The process of including one region in another region. 
Region reference  Reference between a region and a region embedded in  
    that region. 
Saxon    A popular XSLT processor. 
Servlet    Java-based CGI application that resides on a Web  

server. 
Sesame   Open source repository/query engine for RDF. 
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Slice    Meaningful composition of media items. 
Slice embedding  The process of including one slice in another slice. 
Slice reference   Reference between a slice and a slice embedded in that 
    slice. 
Stylesheet   A specification that describes how to transform an XML  

file into another file. 
Top-level slice   A slice that is not included in another slice. 
Top-level region  A region that is not included in another region. 
Transient Model  part of the CM that contains concepts and properties 

that are used exclusively to model dynamic behaviour 
Unfolding   The process of re-arranging the data in an AM/PM to  
    make it more suitable for processing by an XSLT  
    stylesheet. 
User/platform profile A specification that describes the capabilities of a 

platform and the preferences of a user. 
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1 Introduction 

1.1 Web Information Systems 
The large amount of information on the Internet, the large number of users, and the 
complexity of the application and information types have introduced new areas 
whereby these issues are explored and addressed. Many of the existing information 
systems techniques and methods for data sharing, modeling, and system 
implementation are no longer effective and therefore need major adjustment. This has 
stimulated the emergence of Web Information Systems (WISs). The goal of a WIS is 
to provide users with a unified view to transparently and efficiently access, relate and 
combine data stored in multiple, autonomous and possibly heterogeneous information 
sources. Three dimensions can be identified for web information infrastructure: the 
user dimension, for whom Web Information Systems are described, likewise, the 
content dimension, which is the essence around which Web Information Systems are 
built and finally the system dimension which determines how web applications and 
services can be implemented. 
 The design and development of a WIS is a complex task that needs to consider the 
Web’s hypermedia paradigm as a central issue in the engineering process. It implies 
that a WIS should be able to generate in a (semi-)automatic way Web presentations in 
response to a user query. Other aspects that play an important role in realizing a WIS 
are the issues of data integration and presentation adaptation. 
Several design and development methodologies have been proposed to help the WIS 
designer/developer in realizing such Web applications. A distinguished group of 
methodologies are the model-driven methodologies that use as design artifacts explicit 
models to specify the different aspects of a WIS. A model-based approach for 
developing WIS has numerous benefits: support for the understanding of the WIS 
features among stakeholders, reuse of the different design artifacts, improved system 
maintainability and evolution, possibility for checking validity and consistency 
between different design artifact, etc. The success of a Web design methodology is 
often depending on the existence of software tools that will support the proposed 
methodologies. Many of the model-driven methodologies have no tool support at all 
or provide only limited tool support for the design and development of a WIS. The 
aim of the HERA project is to fill this gap by presenting a design and development 
environment for building WISs using Semantic Web technologies. 

1.2 RDF(S) 
The Semantic Web provides a common framework that allows data to be shared and 
reused across application, enterprise, and community boundaries [1]. The Resource 
Description Framework (RDF) is a foundation language of the Semantic Web for 
processing metadata. It provides interoperability between applications that exchange 
machine-understandable information on the Web. RDF uses XML to exchange 
descriptions of Web resources but the resources being described can be of any type, 
including XML and non-XML resources. RDF can be used in a variety of application 
areas, for example: in resource discovery to provide better search engine capabilities, 
in cataloging for describing the content and content relationships available at a 
particular Web site, page, or digital library, by intelligent software agents to facilitate 
knowledge sharing and exchange, in content rating. With RDF it is possible to 
describe and structure information we use to build presentations. The underlying 
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structure of any expression in RDF is a collection of triples, also called statements. 
Each statement consists of a subject, a predicate, and an object. A set of such triples is 
called an RDF graph. This can be illustrated by a node and directed-arc diagram, in 
which each triple is represented as a node-arc-node link (hence the term "graph").  

• The subject is the resource from which the arc leaves, this can be an RDF URI 
reference or a blank node 

• The predicate is the property that labels the arc 
• The object is the resource or literal pointed to by the arc, this can be an RDF 

URI reference, a literal or a blank node 
The predicate is also known as the property of the triple. 
In Figure 1 we see can see a simple example of such a triple as a graph. 

RDF properties may be thought of as attributes of resources and in this sense 
correspond to traditional attribute-value pairs. RDF properties also represent 
relationships between resources. RDF however, provides no mechanisms for 
describing these properties, nor does it provide any mechanisms for describing the 
relationships between these properties and other resources. That is the role of the RDF 
vocabulary description language, RDF Schema (RDFS). RDF Schema defines classes 
and properties that may be used to describe classes, properties and other resources. 

1.3 XSL 
The World Wide Web Consortium (W3C) started to develop XSL because there was a 
need for an XML based Stylesheet Language. XSL stands for eXtensible Stylesheet 
Language. XSL consists of three parts [2]: 

• XSLT is a language for transforming XML documents 
• XPath is a language for addressing parts of an XML document [3] 
• XSL-FO is a language for formatting XML document 

You can think of XSL as a set of languages that can transform parts of an XML 
document and format the data based on their value, like displaying negative numbers 
in red. 
 
In the Hera project, XSL is used in the presentation generation process. The Hera 
framework is described in section 1.4. In this framework the given models are 
transformed to different outputs like html and wml. With XSL we can define a 
transformation document, called a Stylesheet, which can be used to translate an XML 
document to another document or a set of other documents. These generated 
documents can again be an XML file or any other kind of text file, for example html 
or wml. In the transformation process, XSLT uses XPath to define parts of the source 

 
Figure 1: Example of an rdf-triple 
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document that match one or more predefined templates. When a match is found, 
XSLT will transform the matching part of the source document into the result 
document. The parts of the source document that do not match any template will end 
up unmodified in the result document. To be able to use XSL for translating 
documents we need an interpreter. In the Hera project, we use the Saxon interpreter 
[4]. 

1.4 Hera 
Hera is a model-based methodology for designing and developing WISs [5]. The main 
target of Hera is the generation of adaptive hypermedia presentations. These 
presentations are generated based upon information retrieved from different data-
sources in response to a user query. Hera has a pipeline architecture based on different 
transformations steps. The architecture of the Hera system can be seen in Figure 2, 
and is built out  of three layers: 
 

• Conceptual Layer: this layer provides the data for the presentation generation. 
It lays out the semantics of the data repository based upon the Conceptual 
Model (CM). This data repository does not contain data until it gets filled, on 
request, with instances from external sources. The Integration Model (IM) acts 
as the interface between the Conceptual Model and external data sources. 

 
• Application Layer: the application layer provides the structure of the 

hypermedia layouts expressed in terms of the Application Model (AM). The 
AM is responsible for the specification of the navigational structure of the 
generated Web presentation. It also contains definitions of adaptations based 
on the User Model (dynamic features like browsing behavior) and the User 
Profile (static features like platform limitations). 

 
• Presentation Layer: the third and final layer defines the look and feel of the 

presentation. The presentation layout and style are specified in the 
Presentation Model (PM). The PM defines the structure of the generated 
presentations for different devices. 

Implementation

Conceptual Layer

Conceptual Model (CM)

CM Adapation Model

CM Adaptation

Application Layer

Application Model (AM)

AM Adapation Model

AM Engine
(incl. AM Adaptation)

Presentation Layer

Presentation Model (PM)

PM Adapation Model

User/Platform Profile

User/Platform Model

Data Collection
Engine Web Page

PM Engine
(incl. PM Adaptation)

(External)

Conceptual Design Application Design Presentation Design

Implementation

Conceptual Layer

Conceptual Model (CM)

CM Adapation Model

CM Adaptation

Application Layer

Application Model (AM)

AM Adapation Model

AM Engine
(incl. AM Adaptation)

Presentation Layer

Presentation Model (PM)

PM Adapation Model

User/Platform Profile

User/Platform Model

Data Collection
Engine Web Page

PM Engine
(incl. PM Adaptation)

(External)

Conceptual Design Application Design Presentation Design

 
Figure 2: The Hera architecture 
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These different layers of the Hera suite can be linked to corresponding phases in the 
Hera toolset. They include the complete path from a user-query to the resulting 
generated presentation: 

• Data collection layer: this phase contains two processes: data retrieval and data 
integration:  

o Data retrieval is the obtaining of as many data as possible from 
different sources in different forms. 

o Data integration is the parsing and joining of the data, to form an 
instance of the CM, the Conceptual Model Instance (CMI). 

 
• Presentation generation layer: this phase is responsible for the building of the 

presentation which comes as an answer to a user’s question. This layer 
contains three consecutive processes: 

o The first process is the translation form a given CMI to an application 
model instance (AMI). Here we define the compositional and 
navigational relations of the retrieved data.  

o In the second process we transform the AMI to a presentation model 
instance (PMI). For this we use a PM, which contains information 
about the page structure, timing, font colours and others.  

o The last thing left to do is the actual presentation generation. The PMI 
is transformed to different output like (X)HTML and SMIL. 

 
This thesis focuses on the last phase of Hera, the presentation generation layer. For 
more extensive information on the first layer we would like to refer to the Master 
Thesis of Pieter Bellekens [7]. 
In Hera the underlying data-processing is entirely built around the RDF(S) standard as 
data representation language and SeRQL as query language. All the models (like CM 
and AM) are defined in RDFS and all model instances (like user/platform profiles and 
CMI) are defined in RDF. We chose to use RDF(S) as a data representation language 
because it contains a lot of powerful primitives, like inheritance, which are also very 
important in our concepts, and lead to more expressible hypermedia presentation 
specifications. Another argument for RDF(S) is that it allows us to reuse existing 
RDF(S) vocabularies like the User Agent Profile (UAProf) [6]. 

1.5 Initial situation and problem description 

1.5.1 Initial situation 
When I started my graduation work, there already existed two implementations of the 
Hera project. 

• The first implementation is a stand alone demonstration application. The 
program has a nice visualization of the presentation generation process. It also 
includes a graphical user interface to view and create user/platform profile 
files which are used in the adaptation of the AM. The user is able to design 
Application Models and Conceptual Models in Visio and the proper RDFS 
files can be automatically generated. 
The user of the application has control over the input, output and intermediate 
files to use. 
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The AMI is transformed into a presentation in only to different formats: 
HTML and WML. 
 

• The second implementation works in a Web-based environment. This 
implementation is designed for dealing with dynamic behavior. Another 
difference with the previous implementation is the dynamic process 
generation. Now only parts of the process are created after being explicitly 
requested by the user. In the first implementation the entire presentation is 
generated before it is shown to the user. 

 
To show the possibilities of the Hera project a few example presentations already 
exist.  
In both implementations there is no possibility to describe the exact layout/style of the 
elements of a presentation. With layout and style we mean for example: fonts, colors 
and the location of elements relative to each other. So there doesn’t exist a definition 
of a Model to describe how the elements are presented. This would be the 
Presentation Model (PM). 

1.5.2 Assignment description 
The assignment of this thesis can be divided in three parts.  

• The first part is to develop a definition of the Presentation Model (PM). This 
definition specifies which layouts can be used and how to define a style for the 
elements of a presentation. A PM is application dependent. The PM has to 
support adaptation to ensure that appropriate regions, layouts and styles are 
being selected according to the user’s browsing device and preferences. 

 
• The meaning of the second part is the integration of this PM in the 

presentation generation process of the HPG 1.x. In this process, the PM is 
applied to the AMI, to create a Presentation Model Instance (PMI). This PMI 
is then converted to a presentable format like HTML. Next to the possibility to 
generate HTML and WML it also was desired to be able to select more output 
formats. HPG 1.x makes use of XSLT stylesheets to transform the different 
models into a presentation. 

 
• The purpose of the third part of the assignment is the integration of  the PM in 

the second implementation of HPG. In HPG 2.0 it is possible to use 
inheritance for the PM. HPG 2.0 uses Java code for the Hera data 
transformations. The presentation is built one page a time. The PMI is built 
from a merge of the AMI and PM. The AMI only contains the information for 
the generated page. We only use the relevant information from the PM in 
order to generate the PMI. 

 
To show the possibilities and use of the PM, we also had to design one or more PMs 
for the existing examples. 

1.6 Structure of this document 
The remainder of this document is structured as follows. In chapter 2 we describe the 
presentation generation layer of the Hera methodology. Chapter 3 presents the XML-
based version of the Hera Presentation Generator (HPG), where the models are 



1. Introduction 14 
 

serialized in RDF/XML and we use XSLT as a transformation language. In chapter 4 
we describe the design and implementation of a new RDF-based version of the HPG, 
this version uses a Java servlet for on-demand Web presentation generation en 
supports dynamics, like for example a shopping basket. The last chapter will provide 
conclusions and suggestions for future work. 



2. The presentation generation layer 15 
 

2 The presentation generation layer 
Based on the principle of separation-of-concerns, the Hera presentation generation 
layer distinguishes three (sub-)layers: the conceptual layer, the application layer, and 
the presentation layer. In this way one can clearly differentiate at design level between 
the semantical aspects, navigational aspects, and interface aspects of a WIS. There is 
also an orthogonal dimension with the adaptation layer that captures the adaptation 
aspects in all of the above layers. This chapter describes the structure of the 
Presentation Model, in order to understand this structure we first explain the structure 
of, the existing Conceptual and Application Model. The last section of the chapter 
presents the different outputs that are possible in the context of the Hera project. The 
description of Hera in this chapter is also supported by means of an example based on 
real data coming from a painting collection in a museum, the Rijksmuseum in 
Amsterdam. The example is about a painting technique which is explained by a 
number of paintings. 

2.1 The CM 
The conceptual model (CM) provides a uniform semantic view over different data 
sources that are integrated within a given Web application. The CM serves as an 
interface between data retrieval and presentation generation. The CM is composed of 
a hierarchy of concepts, concept properties and concept relationships. As CM 
vocabulary we did use the standard RDFS concepts with three extensions: one for 
modeling the cardinality of the relationships, one for representing the inverse of the 
relationships and one for depicting the media types. This last extension is called the 
Media Model (MM). The MM is a hierarchical model composed of media types 
(based on MPEG-7). There are four basic types: Text, Image, Audio and Video. 

Figure 3 shows the MM. 

 
Media 

property 

mediaURL
  Literal 

subClassOf

FrameMedia TimeMedia

Text  Video  Image Audio 

  Literal   Literal   Literal 

bitsPerPixel samplingRate frameRate

  Literal 

nrChars 

  Literal 

  Literal 

frameWidth

frameHeight
  Literal 

duration 

Figure 3: The MM 
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For the refinement of Text media we chose to use the XML Schema Datatypes (e.g 
xsd:String or xsd:Integer) in order to increase the compatibility of our developed 
applications with the emerging Web standards. 
A concept is a physical or abstract entity. For example the concepts of the CM 
depicted in Figure 4 are Painter, Technique, Artifact, Creator, and Painting. The 
Painting is a subclassOf an Artifact. This means that a Painting has all the properties 
that belong to an Artifact and some specific properties. There are two types of concept 
properties: concept attributes which refer to media items that characterize a concept 
and concept relationships that define associations between concepts. The CM 
properties define the cardinality and if present the inverse of concept relationships.  

The adaptation at CM level ensures that appropriate concepts, attributes and media 
elements are being selected according to the user browsing device and user 
preferences. For example a large text is preferred for painting technique description 
on a PC and a short version of the same text is more appropriate on a PDA. Another 
example is the suppression of all pictures for WAP phones that are not capable do 
display images. 
On the Semantic Web data is appropriately annotated by means of shared 
vocabularies very similar to the CM described above. We did choose an RDFS 
representation of the CM (with small extensions) in order to facilitate the reuse of 
these Semantic Vocabularies. In this way the WIS designer doesn’t have to experience 
draggy process of defining domain models. Also the designer is freed from the task of 
annotating the data with terms coming from these vocabularies. 
 

Technique Artifact Creator

Text 

Text 

Text 

Text 

Text 

Image 

Text 

tname

description

exemplifies

created_by

creates

fname year

picture

aname

biography

property

exemplified_by

1 * * 1

Painting
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Painter

area

painted_by

paints

subClassOf

subPropertyOf

Technique Artifact Creator

Text 

Text 

Text 

Text 

Text 

Image 
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description

exemplifies
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biography
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Painting

Text 

Painter
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painted_by
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subPropertyOf  
Figure 4: Excerpt from a CM 
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2.2 The AM 
The Application Model (AM) is responsible for the specification of the navigational 
structure of the web presentation. The result of this activity is the AM. The AM is 
composed of a hierarchy of slices and slice relationships. Lacking a standard 
vocabulary to define the navigational aspects of the application we did use a Hera-
specific AM vocabulary. A slice is a meaningful grouping of concept attributes (from 
the CM) that need to be presented together in the Web presentation. Each slice is 
associated to a concept, the so-called slice owner. There are two kinds of slice 
relationships: compositional relationships and navigational relationships. For 
compositional relationships that aggregate slices with different concept owners, the 
relationship that allowed such an embedding needs to be specified. If such a 
relationship has a one-to-many cardinality, a Set construct is used. Figure 5 shows an 
excerpt of the AM from our running example.  

The adaptation at AM level ensures that appropriate slices are being selected 
according to the user’s browsing device and preferences. For example one can adapt 
the navigation model based on the level of expertise of a user. An expert user will be 
allowed to see the painting technique description while this information will be 
hidden for a beginner user. This is a fine-grained adaptation base on the user profile. 
For coarse-grained adaptation like suppressing some concepts (and their associated 
slices) from the AM one would specify adaptation at CM level.  
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Figure 5: Excerpt from an AM 
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2.3 The PM 

2.3.1 Basic structure 
The Presentation Model (PM) is responsible for the specification of the presentation 
(interface) structure of a Web presentation. Like the AM, which is a hierarchy of 
slices and their relationships, the PM is composed of a hierarchy of regions and region 
relationships. Lacking a standard vocabulary to define the presentation aspects of the 
application we did use a Hera-specific PM vocabulary. This vocabulary can be found 
in Appendix A. A region is an abstraction for a rectangular part of the display area in 
which a slice will be displayed. Each region is associated to a slice, the so-called 
region owner. There are three kinds of region relationships: compositional 
relationships, navigational relationships and temporal relationships. A region can 
contain other regions or only a media element. A region has a particular layout 
manager and style associated with it. There are four kinds of abstract layout 
managers: TableLayout, BoxLayout, FlowLayout and TimeLayout. The 
TimeLayout is used for platforms that support time sequences for presenting media 
items (e.g. HTML+TIME or SMIL). These layout managers need to be instantiated in 
order to be used in the PM. For example, the TableLayout needs to specify the 
numbers of rows and columns. Also once referencing a region (or a set of regions) 
one needs to specify specific attributes of the layout associated to the embedding 
region (e.g., horizontal left alignment of a region in a TableLayout or duration for a 
region in a TimeLayout). The style associated to a region defines the font 
characteristics (e.g. size, color, etc) to be used for plain text/links displayed in this 
region. In the next sections we will discuss more about the possible layouts and styles. 
The adaptation at PM level ensures that the appropriate regions, layouts and styles are 
being selected according to the user’s browsing device and preferences. For example, 
for presenting an index of paintings one could use a TableLayout for a PC and a 
BoxLayout for a PDA. If the user has a poor vision, a style with big fonts will be 
used for the presentation instead of the default style with normal fonts. In Figure 6 we 
see the excerpt from a PM for our running example. In Appendix B we see an 
example of a presentation model in rdfs for our current example. 
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2.3.2 Supported layouts and attributes 
In order to be able to build nice presentations we defined four different layouts. Each 
region is coupled to a particular layout. Sometimes a region that is part of a certain 
layout can again contain of a number of subregions, in this case the region can have 
its own layout. Later in this chapter we will see some examples of these, so called, 
nested regions. In this way a designer has quit a large freedom to position all the 
elements in a presentation. In the Hera project there are four layouts defined, each 
with a number of attributes. However, some of these layouts are only possible for 
certain outputs. The four layouts are: BoxLayout, TableLayout, FlowLayout and 
TimeLayout. We can specify more than one layout for a region or a set of regions. 
The adaptation at PM level will ensure that the appropriate layout is selected. 

BoxLayout 
A BoxLayout is like a table with only one row or column. These two possibilities are 
distinct from each other depending on the value of the attribute ‘axis’. If the value 
equals ‘xAxis’ all the elements are placed next to each other. In case we want the 
elements positioned underneath each other, we use the value ‘yAxis’. In Figure 7 we 
can see de difference. 
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Figure 6: Excerpt from a PM 

xAxis yAxisxAxis yAxisxAxis yAxis  
Figure 7: The two possible directions in a BoxLayout 
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In Table 1 we show the attributes that can be used when you define a BoxLayout. 

All the attributes begin with ‘region:’, this refers to the region namespace. As said 
before, the ‘axis’ attribute defines the direction of the table. The next two regions 
specify the size of the table, this can be done in percentages or by absolute values. 
The border is used when the designer wants a border between the different regions. 
The integer specifies the number of pixels that is used to draw the border, the value 
‘0’ is used when no border is wanted. The space defines the number of pixels between 
the regions content and the border. The last attribute is special because this condition 
is used in the adaptation phase. In the adaptation phase we compare the value of this 
attribute with the corresponding value from the PM_profile. The PM_profile is an rdf 
document where attributes relevant to the PM are stored.  
In Appendix C we show an example of such a PM_profile for our running example. If 
the value in the condition and the value in the PM_profile match, this layout is kept 
for the presentation generation. In Figure 8 we see an example of how a layout is 
defined in the PM. In this figure we can see that this layout is defined for a client of 
type ‘PDA’. 

TableLayout 
A TableLayout is unlike the BoxLayout a table with two dimensions, a number of 
columns and a number of rows. If none of these two attributes have a value, we will 
divide the number of regions, which are part of that layout, by two and use this value, 
so the result will be an equal number of rows en columns. If both the attributes “rows” 
or “cols” are used, the value of the rows gets a higher priority. This is necessary to 
make sure that all content can be assigned to a region. For example if we need 15 

name obligatory? value default 
region:axis mandatory xAxis | yAxis xAxis 
region:height optional string 100% 
region:width optional string 100% 
region:border optional int 0 
region:space optional int 0 
region:condition optional string  

Table 1: Attributes of a BoxLayout 

<rdfs:Class rdf:ID="BoxLayout_1" 
            region:condition="prf:client=PDA"  
            region:axis="yAxis"  
            region:width="60%"  
            region:space="10"  
            region:border="0"> 
 <rdfs:subClassOf rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#BoxLayout"/>
</rdfs:Class> 

Figure 8: Example of a BoxLayout 

name Obligatory? value default 
region:rows optional int  
region:cols optional int  
region:height optional string 100% 
region:width optional string 100% 
region:border optional int 0 
region:space optional int 0 
region:condition optional string  

Table 2: Attributes of a TableLayout
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regions and the PM specifies to use 2 rows and 2 columns, there is a problem. In such 
a case, the number of rows is used and from this the number of columns is calculated. 
This is done to make sure that all regions can be positioned and that there won’t be 
too many empty cells. In Table 2 we show all the possible attributes for a 

TableLayout. Except for the first two attributes, they are similar to those of the 
BoxLayout. Figure 9 shows a small example of a TableLayout. 

FlowLayout 
The FlowLayout will only be possible when we generate html. This is because we use 
a resizing feature that is built in most of the current web browsers. When you resize 
the window of your browser, it tries to replace text/images in a paragraph to fit the 
new screen. When we use this to show a certain number of images, the browser will 
try to fit as many pictures on one row without the need to scroll sideward.  

Table 3 shows the possible attributes. In case you use a FlowLayout, the space 
attribute is a string. This string represents the characters you want to be shown in 
between the different regions. This can be a number of spaces or any combination of 
characters you like. In Figure 10 we can see how it could look like in a web browser. 

TimeLayout 
As the name suggests, the TimeLayout enables you to use some timing features. This 
layout can only be used for html in Internet Explorer 5 (or later) or in SMIL. The 

 
Figure 9: A TableLayout 

name Obligatory? value default 
region:space optional string 0 
region:condition optional string  

Table 3: Attributes of a FlowLayout 

resizeresize

 
Figure 10: Example of a FlowLayout 

3s3s

Figure 11: Example of a TimeLayout 
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other formats don’t support this layout. This layout can be used if one wants to show a 
number of elements after each other in time. In Figure 11 we see how this looks like 
in Internet Explorer. After 3 seconds you automatically will see another picture. 
There are only 2 attributes possible for this layout. The first is show duration for each 
element of that. The second is the number of times you want the sequence to be 
shown. If you want to keep showing the presentation over and over you can use 
“indefinite” as a possible value, otherwise it should be an integer greater than 0. In 
Table 4 are the different attributes shown. 

2.3.3 The use of styles 
Since the different layouts only specify the global positioning of regions on a page, it 
would also be nice if we could define some extra features like font-color, font-size 
and the color of links. We will store the values for this extra feature in a style 
attribute. In the PM it is possible to define a number of default styles. In this way you 
can define a style with big and bold font which can easily be read by users with a poor 
level of vision, on the other side you can describe some other styles with smaller fonts 
for user with better vision. The selection of the correct style will be done in the 
adaptation phase. In the PM_profile there is an attribute “prf:levelOfVision to 
describe the user’s level of vision. 
It is also possible to couple a particular style to one or more regions. Thanks to this 
feature you can make your presentation much more attractive. In Figure 12 we see 
how this should look like in the rdfs file, which specifies the PM. The first rdfs:Class 

is an example of a specific style, this style is called “S1” and the font will be blue an 

<rdfs:Class rdf:ID="S1" style:font-color="blue" style:font-weight="bold"> 
   <rdfs:subClassOf rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Style"/> 
</rdfs:Class> 
<rdfs:Class rdf:ID="snormal" region:condition="prf:levelOfVision=normal" 

    style:font-color="black" style:font-weight="normal" style:font-size="11" 
   <rdfs:subClassOf rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Style"/> 
</rdfs:Class> 
<rdfs:Class rdf:ID="spoor" region:condition="prf:levelOfVision=poor" 

    style:font-color="red" style:font-weight="bold" style:font-size="18" 
   <rdfs:subClassOf rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Style"/> 
</rdfs:Class> 

Figure 12: The use of styles 

name Obligatory? value default 
region:dur optional string  
region:repeat optional string  

Table 4: Attributes of a TimeLayout 

normal level of visionnormal level of visionnormal level of vision poor level of visionpoor level of visionnormal level of visionnormal level of visionnormal level of visionnormal level of vision poor level of visionpoor level of vision  
Figure 13: Adaptation of Style 
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bold. The next two rdfs:Classes are an example of default styles with different 
conditions. One for a normal level of vision and one for a poor level of vision. The 
attributes that specify the style, like font-color and font-weight, always start with 
“style:” to show that they are defined in de “style” namespace. Figure 13 shows the 
output of the adaptation. The left picture is for a normal vision of view. The text about 
the painting is of a normal weight and size 11. The right picture has a bigger font and 
bold text. 
The attributes that are possible within a certain style are based on the Cascading Style 
Sheets level 1(CSS1) specifications [8]. CSS1 is a simple style sheet mechanism that 
allows authors and readers to attach style (e.g. fonts, colors and spacing) to HTML 
documents. In the next chapter we will describe how this style sheet is implemented in 
HPG 1.x for the different output formats. 
Table 5 shows the attributes that are supported for a certain style. The possible values 
are defined in the CSS specifications. 

2.3.4 The attributes of a region 
In this section we will explain how you can couple such a specific style to a certain 
region. We will also explain some extra attributes that help you to position the region 
content within the region. In Figure 14 we see a part of the rdfs code which specifies a 
certain region in a layout.  

You can see that this region is part of “BoxLayout_1” and the content is specified in 
“Region.Slice.technique.tnameS”. The style attribute shows that we will use another 
style than the default style. The order says that this is the first region of the 
BoxLayout. The other two attributes: halign and valign specify how the content will 
be positioned in the reserved space. In Table 6 we see a list of all the possible 
attributes for a region. 

The height and width enables you to specify an amount of space for a particular 
region within the layout. 

<rdfs:Property rdf:ID="region-ref_6" region:halign="center" region:valign="bottom" 
               region:style="S1" region:order="1"> 
  <rdfs:subPropertyOf rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region- 
               ref"/> 
  <rdfs:domain rdf:resource="#BoxLayout_1"/> 
  <rdfs:range rdf:resource="#Region.Slice.technique.tnameS"/> 
</rdfs:Property> 

Figure 14: Format of a specific region 

name Obligatory? value default 
region:valign optional middle/top/bottom  
region:haling optional center/left/right  
region:height optional string 100% 
region:width optional string 100% 
region:order optional int 0 
region:style optional string 0 

Table 6: Attributes of a region 

name Obligatory? value default 
style:font-color optional string  
style:font-weight optional string  
style:font-size optional string  

Table 5: Attributes for a Style 
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2.4 The different outputs 
The last section of this chapter tells about the different outputs that are supported by 
the Hera Presentation Generator (HPG). 

2.4.1 (X)HTML 
The HyperText Markup Language (HTML) is probably the most used language to 
show information on the internet. The latest HTML standard is part of the W3C 
recommendation since December 1999 [9]. Since most people know the structure of 
HTML we will not elaborate on this matter. XHTML stands for Extensible Hypertext 
Markup Language [10]. XHTML is a document type that reproduces, subset, and 
extends HTML. In opposite of HTML, XHTML family document types are XML 
based, and ultimately are designed to work in conjunction with XML-based user 
agents. Since XHTML documents are XML confirming, they are easily viewed, 
edited and validated with standard XML tools. By using XHTML content developers 
can enter the XML world with all of its attendant benefits, while still remaining 
confident in their content’s backward and future compatibility. 

2.4.2 HTML+TIME 
TIME stands for Timed Interactive Multimedia Extensions [11]. A set of extensions 
are described in HTML to add additional timing, interaction and media delivery 
capabilities to HTML. The purpose of timing capability is obvious. It makes it 
possible to add timing to the content of the presentation. A presentation without 
interaction would just be like watching a movie. You can see a sequence of 
(synchronized) events. It must be possible for an author to describe interactive 
responses to user actions, and to define timing variants that support interaction (e.g. to 
start a slide in response to a user action). The media delivery control extension 
enables you to select content based on some attributes. For example you can make a 
selection of a video depending on the screen size and connection type of the user. If 
the user has a small screen or slow connection, a smaller video file will be played. 
You can also select on the language of the user to play some audio file. The 
extensions that are added to HTML are modeled closely along the lines of SMIL, 
which we will describe in the next section. Using the timing extension, any HTML 
element can be set to appear at a given time, to last for a specified duration, and to 
repeat (i.e loop). Thanks to this timing property, we are now able to play different 
audio files after each other and show slide shows on our web presentation. If a 
designer uses this feature in a thought-out way you can for example let a narrator read 
the text that is visible or during a slide show tell something about the slide that is 
displayed for that moment. The HTML+TIME specification is very extensive, but for 
the easiness of use, HPG will only support a part of it. In HPG we are able to show 
different regions in time, but all these regions are positioned on a fixed place in the 
presentation. Another feature that is supported is to play audio files after each other. 
To include such a slide show you should use the previously described TimeLayout. 
The main disadvantage of HTML+TIME is that it is currently only supported by 
Internet Explorer 5 or later.  

2.4.3 SMIL 
The Synchronized Multimedia Integration Language (SMIL) is an XML-based 
language that allows authors to write interactive multimedia presentations. Using 
SMIL an author can describe the temporal behavior of a multimedia presentation, 
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associate hyperlinks with media objects and describe the layout of the presentation on 
a screen [12]. In SMIL each region has a position and a size, in this way it is possible 
to overlap regions. SMIL also makes it possible to use advanced timing elements. You 
are able to let regions appear and disappear in parallel or in sequence. In Figure 15 we 
see a small example of some SMIL code. We can distinguish two parts in this code, 
the head and the body. In the head we define the layout, the layout always has a root-
layout element. This element specifies the size of the window in which the 
presentation will be shown. Next we define a number of regions, each with its own id, 
position and size. In the second part, the body, we couple some content to the 
previously defined regions. The content can be shown for an amount of time or 
indefinitely, this is defined in the “dur” attribute.  
The “fit” attribute in the region definition specify what to do when the reserved 
region has a different size than the media (content) needs. In HPG we will use the 

value “meet”, in order to resize the content to fit in the size that was specified. The 
advantages of SMIL are that we can use synchronised audio, and add timing to the 
presentation. This is quit alike to HTML+TIME. Like in HTML+TIME, the 
TimeLayout is used in the PM to add timing in the generated presentation. The main 
disadvantage of SMIL is that every region has a size and position within the root-
layout. Allthough this size and position can be relative, the presentation still has to fit 
in a fixed sized window. This becomes problematic when you have to show a large 
amount of data. The size of the regions for each data element will become to small to 
show the text in a readable fashion.  

2.4.4 WML 
The Wireless Application Protocol (WAP) is the leading standard for information 
services on wireless terminals like digital mobile phones. The Wireless Markup 
Language (WML) is a markup language based on XML and is intended for use in 
specifying content and user interface for narrowband devices, including cellular 
phones and pagers [13]. WML is designed with the constraints of small narrowband 
devices in mind. These constraints include: 

•  Small display and limited user input facilities 
•  Narrowband network connection 

<head> 
  <layout> 
     <root-layout width="400" height="640" background-color="white"/> 
     <region id="region_1" left="0" top="20" width="400" height="20" fit="meet"/> 
     <region id="region_2" left="43" top="320" width="350" height="300" fit="meet"/>
     <region id="region_3" left="43" top="320" width="350" height="300" fit="meet"/>
  </layout> 
</head> 
<body> 
  <par> 
    <text src="text.rt" region="region_1" dur="indefinite"/> 
    <seq repeat="1"> 
      <par> 
        <img src="im1.jpg" alt="[image]" region="region_2" dur="6s"/> 
      </par> 
      <par> 
        <img src="im2.jpg" alt="[image]" region="region_3" dur="6s"/> 
      </par> 
    </seq> 
  </par> 
</body> 

Figure 15: SMIL code 
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•  Limited memory and computational resources 
WML includes four major functional areas: 

•  Text presentation and layout - WML includes text and image support, 
including a variety of formatting and layout commands. For example, 
boldfaced text may be specified. 
•  Deck/card organizational metaphor - all information in WML is organized 
into a collection of cards and decks. Cards specify one or more units of user 
interaction (e.g., a choice menu, a screen of text or a text entry field). 
Logically, a user navigates through a series of WML cards, reviews the 
contents of each, enters requested information, makes choices and moves on to 
another card. Cards are grouped together into decks. A WML deck is similar 
to an HTML page 
•  Inter-card navigation and linking - WML includes support for explicitly 
managing the navigation between cards and decks. WML also supports 
anchored links, similar to those found in HTML.  

A card element can contain text, markup, links, images and more. Images have to be 
in a special format called Wireless BitMaP (wbmp). Since this format is very limited 
(limited colors, very small sizes, etc.) this is not supported in the Hera tools. In WML 
it is also possible to use tables, but the nesting of tables isn’t allowed.  
When a WML page is accessed from a mobile phone, all the cards in the page are 
downloaded from the WAP server. Navigation between the cards is done by the WAP 
phone computer without any extra access trips to the server. Links can be internal, to a 
card in the deck, or external, to another deck. If the link is external, that page will be 
downloaded. So when the deck contains a lot of information, the file that the user has 
to download will be quite large and the user will have to wait a while until he sees the 
presentation. Once the page/deck is downloaded, browsing in the context of the deck 
will be fast, since the data is already available. On the other side, if you use external 
links and keep each page/deck small, the pages will be downloaded on demand. So 
only the information a user wants to see has to be downloaded, but in different 
download sessions. In the Hera tool, the designer can choose to generate one WML 
page containing all information in different decks, or generate a WML page for each 
logical page as defined in the AM. In other words, one has to choose to download a 
lot of information once, or download the information on demand (after accessing a 
link). 
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3 Hera Presentation Generator 1.x 

3.1 What is HPG 1 
HPG 1.x is a software environment that assists the design and development of WISs 
following the Hera methodology. It integrates several tools built during the last couple 
of years in the Hera project into one common environment. Besides its practical 
purpose, HPG 1.x has also an explanatory purpose as it offers an explicit view over 
the data flow in a WIS built using the Hera methodology.  

Figure 16 shows the advanced-designer view in HPG 1.x. Inexperienced designers 
will be presented with another interface which follows the popular wizard paradigm 
(where the more complex user interface is split into a sequence of smaller, easy-to-use 
interfaces). As one can notice from Figure 16, this advanced view shows two 
important parts: a left-hand side responsible for converting a CM instance into an AM 
instance based on the AM and a right-hand side accountable for converting this AM 
instance into a Web presentation based on a PM.  
 
Each step in this advanced HPG 1.x view has associated with it a rectangle labeled 
with the step’s name (e.g. Conceptual Model, Unfolding AM, etc.). In each step 
there are a number of buttons connected with within-step arrows and between-step 
arrows that express the data flow. Each button represents a transformation action or 
input/output data depending on the associated label (e.g. Unfold AM is an action, 
Unfolded AM is an output). The arrows that enter into an action represent the input 
and the ones that exit from an action represent the output. The transformation steps 
that can be triggered at a given moment have their buttons enabled while the inhibited 
transformation steps have their buttons disabled. So only if all inputs are available you 
can proceed to the next step. These visual cues in the advanced view are extremely 

Figure 16: The advanced HPG 1.x interface 
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useful for the understanding and good functioning of the whole transformation 
process.  
All models are represented in RDFS and model instances are represented in RDF; 
both models and model instances have corresponding RDF/XML serializations. In 
HPG 1.x we use XSLT transformations in order to convert one RDF/XML file into 
another RDF/XML file. The XSLT Stylesheet that drives such a transformation 
process is one of the transformation’s inputs. All models, model instances and 
transformation specifications are available for designer’s inspection: the View button 
is used to display models and specific buttons labeled with the name of the model 
instance or the name of the transformation are used to display model instances or 
transformations. The basic inputs for HPG1.x are a CM, an AM, a PM, two 
user/platform profiles (one for adaptation of the AM and one to adapt the PM) and a 
CMI. The output is a Web presentation that fulfills all the input specifications. Figure 
17 shows different outputs formats based on our running example. All presentations 
were generated by HPG 1.x. These presentations are built using the same AM, CM 
and CMI, only the PM was changed depending on the output. For the presentation for 
the PDA and the PC we used adaptation of the PM to choose the different layout. 

In HPG 1.x the user is also able to validate the CM, the AM and the PM. This part of 
HPG 1.x was implemented by Sergey Lukin [14]. For the moment only the CM and 
AM can be validated. These rules check if the documents are valid RDFS. They also 
check the references between two documents. If in the AM a slice owner is defined, 
this should refer to a part that is defined in the CM. The same holds for the link 
between PM and AM. In the PM The link between a certain region in the PM and a 
slice from the AM is defined by the region:owner attribute. The value specified by 
this attribute should be a slice that is defined in the AM. We should also check the 
attributes of the PM. The attribute must be allowed to be used in a certain context and 
the value should be meaningful. We can do this by comparing the attributes and their 
values with the possibilities as defined in Presentation Model Vocabulary.  

3.2 The transformation process 
The transformation process starts with the selection of a CM. in case that such a CM 
doesn’t exist, the designer can create one using the Visio template. After selecting a 
CM, the user can choose an AM from the available AMs that correspond to the 
chosen CM. An AM will be displayed as available if the CM namespace in the AM 
match the one from the CM. again, if such an AM doesn’t exist yet, the designer is 

HTML for PC SMIL HTML for PDA WMLHTML for PCHTML for PC SMILSMIL HTML for PDAHTML for PDA WMLWML

Figure 17: Presentations on different browsers 
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offered the possibility to build one using the Visio template. The unfolding step is a 
preparation step in the sense that it restructures the AM in a format more fit for the 
next transformation step. 
In Figure 18 we can clearly see the steps that have to be taken. First the data is 
retrieved and a CMI is built with this data. The second step is the unfolding and 
adaptation of the AM. Now an Unfolded Adapted Application Model (UAAM) is 
generated. This UAAM is used in the third step to generate a CMI2AMI stylesheet. 
The last part of this step is the translation from CMI to AMI. The next two steps are 

analogue to the second and third steps. The PM is unfolded and adapted. The now 
available Unfolded Adapted Presentation Model (UAPM) will be used to generate the 
AMI2PMI stylesheet. After the fifth step the PMI is ready to be translated to the 
desired output format. This is done in the sixth step. 
The user/platform profile is split into two separate parts: one relevant for the AM (e.g. 
levelOfExpertise and imageCapable) and one for the PM (e.g. 
levelOfVision and client). HPG 1.x also assists in building the profile definition 
by providing an interface suitable for defining profile properties. Such a profile 
definition is used for the specification of another interface that helps the designer in 
the profile instantiation. Figure 19 shows the user/platform profile for AM definition 
and instantiation interfaces. 
Based on the user/platform profile for AM selection, the AM is adapted. Slices with 
conditions invalid are discarded and the hyperlinks (slice relationships) referring to 
these slices are disabled. For example, if the user is not an “Expert” he will not see 
the painting technique description. 

Figure 18: Presentation Generation Process 
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A generic transformation is a transformation that does not depend on the application 
instances (specially the CMI). Transformations that do depend on application 
instances are called specific transformations. All transformations that we have seen so 
far are generic. Unless otherwise specified a transformation refers to a generic 
transformation. Based on the adapted AM one can use a generic transformation to 
produce a specific transformation (CMI to AMI sheet) that will convert a CMI to 
an AMI. Until now we have seen the transformations at AM level (left hand side of 
Figure 16).  

Similar to the above transformations there are PM-related transformations. Again as a 
technical convenience, the unfolding mechanism is also used with the PM. Figure 20 

Profile definition Profile instanceProfile definitionProfile definition Profile instanceProfile instance

Figure 19: The user/platform profile for AM 

Profile definition Profile instanceProfile definition Profile instance  
Figure 20: The user/platform profile for PM 
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shows the user/platform profile for PM definition and instantiation interfaces. In 
Appendix D we show the RDFS of such a profile definition. 
Based on selections in the user/platform profile for PM, the PM is adapted. For 
example, for presenting an index of paintings images one could use a different layout 
for a PC, a PDA or WAP phone. The details of the PM were already discussed in 
section 2.3. In a similar way as for the AM but this time based on the adapted PM 
(schema level) one can use a generic transformation to produce a specific 
transformation (AMI to PMI sheet) that will convert a particular AMI to a PMI. 
The last transformation generates code in the format suitable to the user’s browsing 
device ((X)HTML, HTML+TIME, SMIL or WML). If the browser supports CSS, the 
user can choose to generate a CSS file depending on the adapted PM, use a default 
CSS or don’t use a CSS at all. In case the users ask to generate WML, he will be 
given the choice to generate one WML file, with many cards or many WML files 
containing only one card. The advantages and disadvantages are discussed in section 
2.4.4. The designer is offered the choice for specifying the place on the disk where the 
Web presentation will be generated. Note that such a presentation can include 
thousands of files that might require al lot of disk memory. 

3.3 Design of the models 
The design of the different models can be a very time consuming work. To aid in this 
process there is a tool that translates Visio to RDFS. This tool is already working for 
the design of a CM and an AM. In Figure 19 we see how these models look like in 
Visio. These are existing models that are used for the running example in the previous 
chapter. 

The use of Visio to draw models is a big step forward in the easiness of use. With 
Visio we have some kind of graphical user interface for creating different models. As 
mentioned before there exist a CM and an AM builder for Visio. These templates can 
be called from HPG 1.x. One can use the template to see a visual representation of the 
model or to create a new model. For more elaborate explanation of how to use these 
builders, please refer to the Master Thesis of Lawrence Mees [15]. Since there didn’t 
exist a PM in the previous versions of HPG 1.x, there wasn’t any Visio tool available. 
In the remainder of this section we will describe a proposal of how a PM could be 
drawn in Visio. In order to understand the difficulty of such a uniform way of drawing 
one should keep some issues in mind. First of all, one region can have several layouts 
defined for it. After adaptation only one is kept. The other issue is that one layout can 

The CM The AMThe CMThe CM The AMThe AM

Figure 19: Example of a CM and an AM in Visio 
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hold a number of elements of the parents region, but another layout can hold the same, 
less or more elements.  

Figure 20 we show how a PM could be designed in Visio. Rectangles around a region 
or a number of regions define a style and/or layout for it. If there is more than one 
rectangle around a region, they are selected by their condition in the adaptation phase. 
In the left part we see the how a page about a Technique will be displayed. All 
elements will inherit the default style, unless specified different. If a region should 
have a different style, you can do this by defining a style for it (e.g. the rectangle 
around the region tnameS). For displaying the set of paintings, we defined different 
layouts. One layout could be for a PDA, another for a WAP device and the 
TimeLayout for a PC. These layouts should have the ‘region:condition’ 
defined, the correct one will be selected in the adaptation phase. The right side of the 
picture describes the layout for a page showing a Painting. Here you can see that two 
independent regions are grouped in a layout. The yearN and tnameS regions will be 
shown in a BoxLayout. The attributes for the regions, layouts and styles are not 
visible in the figure. The attributes will be specified as attributes of the Visio 
elements. Every Visio element represents a part of the PM. A rectangle will be a 
layout or style. A small oval is region element containing the media (content). So the 
small oval should contain information specific for a region (e.g. the align information, 
the region size, etc). 

3.4 Code generation 

3.4.1 The use of styles in HTML 
In section 2.3.3 we described the possible attributes for styles. These attributes are 
based on the CSS1 specification. In HPG 1.x a CSS-file will be used when a user 

Figure 20: Example of a PM in Visio 
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generates HTML. This file will be used by the browser to add the style information to 
the presentation. Because the style attributes in the PM are based on CSS, this is done 
by a straight forward transformation to CSS-language. The attributes and values are 
copied to the CSS-file and written in a CSS-conform structure. So there is no 
translation of information, just a reformatting of structure. Because of this, every 
possible style attribute that is defined in CSS1 or CSS2 can be used. HPG 1.x will 
transform this information to a CSS-file and the users browsing device will handle 
this information. This is only possible for output that can use CSS (e.g. (X)HTML, 
HTML+TIME). For the other outputs the style information is translated. How every 
attribute is translated depends on the output that must be generated. This is hard-
coded in the proper XSLT document. If in the future extra style-attributes seems to be 
desired, one can adapt these PMI2(output) files to include the new attribute. Because 
of the use of XSLT, we only have to change these transformation files. HPG 1.x 
doesn’t have to change for this! 

3.4.2 Generating SMIL 
Section 2.4.3 described the structure of SMIL presentations. We already mentioned 
the difficulty that rises, because we should reserve space for each region. We will now 
explain with a small example why exactly this is a bit of a problem. Suppose a page 
about a painting technique has a title and a set of regions. In this set of regions there a 
number of images showing that technique. When designing the PM one could not now 
how many picture there will be, especially because it can change depending on the 
technique. The designer could define that 90% of the height should be used for 
showing the picture. He also says that the set should be shown in a BoxLayout in the 
“yAxis”, and the presentation should fit in a screen 640x480 pixels large. The 
PMI2SMIL XSLT will calculate the number of elements that are defined in the set for 
each technique. Suppose that for one technique there are 20 examples. After some 
calculation this would mean that the region that will be reserved for a picture is only 4 
pixels tall. As you will probably guess, this will not look really good. The problem is 
that SMIL doesn’t support scrollbars for a group of regions. You can tell SMIL to 
show a picture in a small region and add scrollbars to that region, but if the region is 
really small this doesn’t help us. It would help if you can define a region with 
scrollbars. In this region you then could define a number of other regions, but these 
won’t have to be that small, the scrollbar will make sure that they are visible. 
There are some possibilities to avoid this, like using a TimeLayout. But this is not a 
real solution because the same problem could appear if we want to show a lot of text. 
This is why a designer has to be careful if he wishes to generate SMIL. This problem 
doesn’t exist in the other output formats because the browser automatically adds 
scrollbars to the presentation. 
Text that is shown in SMIL are actual RealText files (extension rt). Each rt-file is 
coupled to a region en the SMIL code. Such a file contains the style information for 
that text and the text. HPG 1.x will generate a rt-file for every text content it 
encounters. This is done for each top-level region (or page in the presentation). For 
large presentation this will be a huge number of files. To keep the output structured, 
all files will be grouped per page in a folder. This also was an improvement in 
generation speed. The Windows operating system seems to have difficulties to add or 
read files in a directory that already contained a huge amount of files. 
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3.4.3 Generating WML 
WML is designed for small displays (see section 2.4.4). WML is limited in layout. In 
WML it is not possible to nest tables or define a table where the number of columns 
isn’t the same for each row. If we reflect this to our different layouts, we are very 
limited in possibilities. To make sure that all information is shown in WML, the PMI 
is translated into a BoxLayout in the “yAxis”. Also the possible style attributes are a 
subset of what is possible in the PM. All color information will be lost. The only style 
attributes that will be used are the positioning (e.g. left and center) and the possibility 
to emphasize text (e.g. bold, italic). HPG 1.x gives the designer the possibility to 
choose between two options for generating WML. The first is to generate one file, 
containing the total presentation. The second option will generate al lot of files, each 
containing one top-level region. In the section about WML we discussed the 
advantages and disadvantages of both options. 

3.5 Conclusion 
The data transformations in HPG 1.x were done in XSLT. For building (and 
visualizing) Hera models, several Visio solutions were implemented. Such a solution 
is composed of a stencil (for the model shapes), a drawing template (for the model) 
and a load/export feature for the RDF/XML serialization of Hera models. The XSLT 
processor Saxon is used to carry out the transformations specified by the different 
XSLT stylesheets. To speed-up the execution of these stylesheets several XSLT keys 
have been defined. The declarative aspect of the XSLT stylesheets makes them easy 
to be reused or modified (without changing the Java code of the application) to cope 
with future WIS application requirements. As the name says, XSLT is a 
transformation language. This language is not really useful for extensive calculations. 
This became a problem when generating SMIL. Because regions can be nested and 
the size and position has to be known in advance, there has to be calculated and 
remembered quit a lot, this pointed out to be not very obviously and performant using 
XSLT. XSLT transformations are syntax-related transformations that fail to make use 
of high-level semantics (like inheritance) captured in RDFS models. For this reason 
we also developed HPG 2.0 (subject of the next chapter) in which the XSLT 
stylesheets are replace with Java code able to cope with full RDF semantics. 
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4 Hera Presentation Generator 2.0 

4.1 Improvements over HPG 1.x 
Before we explain the design, architecture and implementation of the Hera 
Presentation Generator 2.0 (HPG 2.0), we point out the main differences and 
improvements between the two implementations of Hera. 

• In opposite to HPG 1.x, which is a standalone application, HPG 2.0 is a Web-
based client-server application. HPG 2.0 runs on a server. Different users can 
connect to the server and request to produce a certain part of a presentation. 
For this, each user has its own session. The use of a server also allows the use 
of forms. 

• HPG 2.0 includes support for inheritance in the CM, AM and PM, including 
subclassing of slices, and overriding slices. You can read more about this in 
the Master Thesis of Bas Rutten [16]. The inheritance in the Presentation 
Model will be explained further in this chapter. 

• In HPG 2.0 support for dealing with user actions is included. In HPG 1.x a 
generated presentation is completely static. The user can only navigate through 
the presentation by following the hyperlinks. The use of forms enables the full 
support for more complex interactions, for example add a shopping basket to 
the presentation. This means that the AMI, PMI and presentation have to be 
regenerated for each user request. 

• Because of the support for dynamic behavior, HPG 2.0 will not generate the 
entire presentation, but only the part the user needs. Instead of recreating the 
entire AMI, PMI and presentation, only the part that will be displayed has to 
be created. This is less time-consuming. 

• HPG 1.x is an application which clearly shows the different steps that are used 
in the presentation generation process of Hera. HPG 2.0 hides the actual steps 
of the presentation generation. The user interface consists of a login screen and 
output pages. 

The use of forms enables the user to better personalize the WIS according to his 
needs, especially regarding the dynamics within a browsing session.  

Figure 21 shows the “loop” we extended the presentation layer with to support this 
additional dynamics and to allow the user to influence the generation of the next Web 
page. 

 
Figure 21: The extended Hera Presentation Layer 
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The most important difference between the two implementations is the transformation 
language used. HPG 1.x is a stand alone application, where we used XSLT in 
combination with the Saxon interpreter as transformation language. HPG 2.0 is 
deployed as a Java servlet on an Apache Tomcat Web server. In HPG 2.0 we used 
Jena [17] for processing the models and generating model instances. Both versions of 
data transformations have their advantages and disadvantages.  

A comparison between the use of XSLT stylesheets and the use of an RDF API can be 
found in Table 7.The biggest advantage of using XSLT is that it is easy to adapt and 
reuse. Just by changing an XSLT file in HPG 1.x we can add extra functionality. 
There is no need for adapting the entire program. On the other hand the limited 
support of the RDFS semantics is a major disadvantage. This becomes very important 
when supporting inheritance. The support of the RDFS semantics is the most 
important advantage of HPG 2.0.  

4.2 The architecture 
In order to handle the full support for the dynamic behaviour and the usage of forms, 
we had to change the architecture of the Hera Presentation Process. Figure 22 presents 
the architecture of HPG 2.0, i.e. the flow of data in the WIS “loop”. It depicts the 
sequence of steps performed by the system in order to generate a page in response to a 
user request. We will use the example of the shopping site for posters to better 
illustrate the HPG 2.0 page generation process.  

Figure 23 shows one page generated with HPG 2.0. On this page, the user can choose 
to buy one or more posters of this painting. Based on such a user request, the next 
page to be displayed is generated. We will now have a closer look at what happens in 
case the user presses the Add Order button. Pressing this button will add a number 
of posters to the user’s trolley. 
In order to be able to construct the next slice instance one needs to know the concept 
instance identifier that owns this slice instance and the slice type of this slice instance. 

 

Next 
Slice Instance 
Creation 

TMI 
Updater 

      Next 
Slice Instance 

Next 
Region Instance 
Creation 

      Next 
Region Instance 

Next 
Page 
Creation 

      Next Page 

      
TMI       CMI 

 Request 

Data 

   AM 
User/Platform 
Profile for AM TM       PM 

User/Platform 
Profile for PM 

 
Figure 22: HPG 2.0 architecture 

XSLT stylesheets Java Code 
– limited RDFS semantics support + full RDFS semantics support 
+ relatively simple to define – rather complicated to define 
+ easy to adapt and reuse – difficult to reuse 
– extra steps needed to build AMI from 
CMI and PMI from AMI 

+ no need for these steps 

Table 7: Comparison of XSLT to RDF API
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These two elements, the concept instance identifier and the slice type are encoded in 
the user request. The first user request in a session also specifies the Hera models that 
will be used in the current session. All this information is stored in the user session 
data. In addition, the user session data contains a copy of the previous slice (the one 
from which the request originated), as well as a number of variables to store 

temporary data (e.g. URIs of newly created resources). 
Next to the system’s content data that is represented in the CMI, the user can generate 
new data that will be an instance of the so called Transient Model (TM). The TM is 
the part of the CM that contains concepts and properties that are used exclusively to 
model dynamic behaviour. During a session in HPG 2.0, an instance of such a TM is 
created. This instance is called the Transient Model Instance (TMI). This TMI is used 
to store data that is created as result of user actions (e.g. the paintings in your 
shopping basket). Updating of the TM after each user request is done by the TM 
updater. The TMI updater uses data from the TMI, the CMI, but also data from the 
form (data entered by the user) is encoded in the request. After the TMI is updated a 
new AMI is generated containing all data for the page to be displayed. Then this AMI 
is used in combination with the PM to build a PMI. This PMI then is used to generate 
the new page. After globally explaining the flow of data in HPG 2.0, we will now 
describe how this static structure and dynamic behaviour is implemented. 

4.3 Static structure 
Figure 24 shows the UML static structure diagram of HPG 2.0. To keep the picture 
clean and readable, we only show important methods and classes. Since most of this 
diagram is already explained by Bas Rutten [16], we will only discuss about the more 
important parts and focus on the part added. 

 
Figure 23: Page generated by HPG 2.0 
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The Requesthandler class deals with the actual processing of a request. It checks 
whether all inputs are present and creates temporary output directories and files (e.g. 
AMI, TMI, and PMI). If all these steps succeed, it calls a Controller object to perform 
the actual transformation steps. 
 
The Controller is an abstract class that servers as an interface to invoke the separate 
steps in the presentation generation process: 

• adaptAM() performs the AM adaptation step 
• createAMI() creates the Application Model Instance for the requested slice 

(The AMI only contains the requested data) 
• updateTMI() updates the Transient Model Instance in response to a user 

action. 
 
The Controller has two subclasses: Default_Controller and PM_Controller. 
Default_Controller is used for creating presentations without the use of a Presentation 
Model. The PM_Controller will be used for creating presentations that do use such a 
presentation model. In the Default_Controller the AMI is translated into an HTML 
page which is then sent to the user. A request to HPG 2.0 contains a parameter that 
tells HPG 2.0 whether to use a Default_Controller (no PM) or a PM_Controller (PM). 
 
The PM_Controller relies on a number of other classes, these classes each perform a 
single step in the presentation generation process, but only when a PM is used: 

• PMAdapter()  performs the adaptation of the Presentation Model. For this the 
Presentation Model Profile is used. 

• PMICreator() translates the AMI into a PMI. The generation of the PMI uses 
the adapted PM and the AMI. 
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Figure 24: UML Static Structure Diagram of HPG 2.0 



4. Hera Presentation Generator 2.0 39 
 

• PMIConverter() takes care of the translation from the PMI into the desired 
output format. Depending on the output format a different subclass is called. 
For the moment only HTML is supported. 

We will describe these classes and their functionality in Section 4.5.2. 

4.4 Dynamic behaviour 
Figure 25 is an activity diagram that shows the dynamic behaviour of HPG 2.0. This 
shows the steps that are taken when HPG 2.0 receives a request. The first check is to 
see if the request is a logout request. If this is the case, HPG 2.0 logs the user out and 
terminates the session. If the request is not a logout request, we must make sure that 
the session is still valid. A session can become invalid if it is not used for a while or 
when a fatal error has occurred. In case the session is valid, we will check if the user 
requests to view (the first page of) a new presentation or requests to view another part 
of the presentation the user was already viewing. 
If the user wants to start viewing a new presentation, HPG 2.0 prepares the system by 
checking if all parameters (input files, namespace URIs) are valid, and by creating a 
directory for the user. In this directory all the necessary files are copied (e.g AM, PM, 
profile files, etc). This directory will also be used to store temporary output files (e.g. 
AMI, TMI, PMI). First HPG 2.0 will generate an adapted AM. If the request was 
started by an existing user, this step will be skipped.  
If the user wants to use dynamics, the TMI will be updated and an AMI can be 
generated. After the AMI, the requested page can be displayed. Depending on the 
user’s preference to use a PM or not, this is done from the AMI, otherwise a PMI is 
created and transformed into a page. 
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In Figure 25 you can see that the PM is adapted for every request, also for an existing 
user. With this adaptation we will be able to support that a user can change his 
preferences during a session. For example if a users decides that the text is too small, 
he can change the profile file and specify that he has a poor level of vision. The 
presentation will now be generated for people with a poor level of vision. 

4.5 Implementation 

4.5.1 Querying 
In HPG 2.0 in four cases queries are used. In the first case queries are associated to 
slices to express user independent updates (e.g. creation of a trolley). In the second 
case queries are associated to forms to express user-dependent updates (e.g. create an 
order and add it to the trolley). In the third case, queries are used to get values for a 
form input field (e.g. select paintings names). In the last case, queries are used in form 
conditions, to enable/disable a certain form (e.g. if the user has already selected 
posters for all paintings, there is no painting poster left to be offered to the user for the 
next selection, and therefore the form is disabled). As a query language we use 
SeRQL, one of the most expressive RDF query languages that support not only the 
selection of RDF data but also the creation of new RDF data. For more information 
about querying we refer to Lawrence Mees [15]. 

 
Figure 25: Activity Diagram for HPG 2.0
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4.5.2  Integration of the PM 

Inheritance in the PM 
HPG 2.0 is fully aware of the RDFS semantics of the models. In HPG 2.0 we can take 
advantage of the inheritance constructions provided by RDFS. Inheritance in the AM 
enabled a couple of new features: 

• Subclassing of (top-level) slices 
• Overriding of slices 
• Polymorphic hyperlinks 

These features are explained in the Master Thesis of B. Rutten [16]. 
The support of inheritance in the PM consists of the subclassing of (top-level)regions. 
To explain this we look back to our running example from Chapter 2. As we recall, a 
Painting is a subclass of an Artifact. At AM-level this means that a Painting consists 
of all the slices that are defined in the Artifact slice, plus a Technique-name and the 
link explaining the Technique. For the Presentation Model we also define Painting 
region as a subclass of Artifact region. This means that all elements defined in the 
Painting region will receive the layout and style that is defined for the Artifact region. 

Integration in HPG 2.0 
In order to use the Presentation Model in HPG 2.0 we had to add extra classes to the 
existing implementation. All the extra classes are controlled by the PM_Controller 
(see Figure 24). The PMAdapter() uses the Presentation Model and the PM_Profile 
file. As result, we get an Adapted Presentation Model (APM). If the APM is generated 
correctly, the PMICreator() is called. We use the slice type to know the top-level slice 
that will be displayed. In the APM we search for a region that has the slice type as 
region owner. We now use the layout information from the APM and the content 
information from the AMI to generate a PMI. After the PMI is generated correctly, we 
can start building the HTML. We check the layout to divide the page in a table and 
connect region elements to each cell of the table. If such an element has a layout, the 
cell is split again in a table. This is done until we encounter the media data. This data 
will be displayed in the cell. We process the elements of a layout in the order defined 
by the region:order attribute. This attribute should be defined for every element of 
the layout. If everything went without errors, the user is now able to see the requested 
page.  
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5 Conclusions and suggestions for future work 

5.1 Conclusions 
The Hera Presentation Generator (HPG) already was a powerful tool for generating 
Web Information Systems. The missing of a model to define the look and feel of the 
generated presentation definitely limited the designer to build a nice looking 
presentation. I believe that the Presentation Model defined in this thesis fills this gap. 
 
The different layouts and the use of styles enable a designer of a presentation to 
generate presentations with a different style starting from the same data. The use of 
the TimeLayout makes it possible to show a slide show in the presentations 
generated for HTML+TIME and SMIL. In these output formats we are also able to 
play a sequence of audio files. This is a very nice feature because now you can let a 
narrator read the displayed text or tell something about the picture that is displayed at 
that moment. Another extra feature that was added in combination with the 
Presentation Model was the adaptation of the model. It is now possible to define 
different layouts depending on a particular condition. As examples of such conditions 
we mentioned the adaptation depending on the browsing device or the user’s level of 
vision. Other possible adaptations not yet mentioned, but therefore not less important 
are adaptation for disabled people. For instance color-blind people or people with 
limited manual dexterity. You can define in the PM to use colors with stronger 
contrast and show links in a bigger font. 
 
For the moment there are two implementations of the Hera methodology. Each of 
them has their advantages and disadvantages. 
 
The first implementation, HPG 1.x, uses XSLT stylesheets as transformation language 
for the different models. XSLT has the advantage that it is easily changed to support 
extra feature, without the need of changing the application. Unfortunately XSLT 
doesn’t take advantage of the RDF(S) semantics. Despite this important disadvantage, 
HPG 1.x is a very nice tool to show the possibilities of the Hera methodology. In this 
implementation a user can clearly see the steps taken in order to generate a 
presentation. We also support different output formats (e.g. WML, SMIL, and 
different HTML based formats). These formats allow us to generate presentations that 
can be displayed on very different devices (e.g. a PDA, a WAP-device, and a PC). 
 
The second implementation, HPG 2.0, uses Java instead of XSLT. This allows us to 
make better use of the RDF(S) features like inheritance. HPG 2.0 is a Web-based 
application which supports more dynamics. This dynamics allowed the addition of 
forms to the presentation. The user is now allowed to add data to the presentation. For 
example add items to a trolley or give comments to a paper.  
 
For the moment it is still a quite time consuming and not readily task to build all the 
models manually. The use of the Visio builders facilitates this task remarkably. 
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5.2 Suggestions for future work 
While I believe that both HPG applications are able to build complex WISs, there is 
still room for improvement. 
 
For HPG 1.x the use of the model checkers can be enhanced. For the moment the 
structure and content of the PM is not yet validated. Also the adaptation at CM level is 
not yet included. This raises also the problem at which level (CM, AM, and PM) some 
adaptation should be done. I hereby think of the possibility to show images or not. 
Another item that is not yet implemented is a PM builder in Visio. In this thesis I 
suggested a manner of drawing a PM in Visio, but the actual builder isn’t created yet. 
 
Having a user interface in HPG 2.0 would be nice to facilitate better tracing and 
configuration of the Hera servlet activities. It is also not possible to change user’s 
preferences during a presentation. We lack the ability to change the profile files. 
Another missing feature is to remember the transient data. When a certain user logs 
out, all the data he added to the presentation (e.g. the trolley or his comments) are lost.  
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Appendix A Presentation Model Vocabulary 
<rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" 
         xml:lang="en"  
         xmlns="http://wwwis.win.tue.nl/~hera/ns/pm#"  
         xmlns:pm="http://wwwis.win.tue.nl/~hera/ns/pm#"  
         xmlns:region="http://wwis.win.tue.nl/~hera/ns/region#"  
         xmlns:style="http://wwis.win.tue.nl/~hera/ns/style#"  
         xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#"  
         xmlns:am="http://wwwis.win.tue.nl/~hera/ns/am#"  
         xmlns:type="http://wwwis.win.tue.nl/~hera/ns/type-system#"  
         xmlns:slice="http://wwwis.win.tue.nl/~hera/ns/slice#"> 
 
<rdfs:Class rdf:ID="Container"/> 
 
<rdfs:Class rdf:ID="Layout" 
            rdfs:subClassOf="#Container"/> 
 
<rdfs:Class rdf:ID="Region" 
            rdfs:subClassOf="#Container"/> 
 
<rdfs:Class rdf:ID="VisualLayout" 
            rdfs:subClassOf="#Layout"/> 
 
<rdfs:Class rdf:ID="Style"/> 
 
<rdfs:Class rdf:ID="Style"/> 
 
<rdfs:Class rdf:ID="BoxLayout" 
            rdfs:subClassOf="#VisualLayout"/> 
             
<rdfs:Class rdf:ID="TableLayout" 
            rdfs:subClassOf="#VisualLayout"/> 
             
<rdfs:Class rdf:ID="FlowLayout" 
            rdfs:subClassOf="#VisualLayout"/> 
 
<rdfs:Class rdf:ID="TimeLayout" 
            rdfs:subClassOf="#VisualLayout"/> 
             
<rdfs:Class rdf:ID="Region.Link"> 
 
<rdfs:Class rdf:ID="Region.SetOfSlices"> 
 
<rdfs:Class rdf:ID="Region.SetOfLinks"> 
 
<rdf:Property rdf:ID="layout"> 
      <rdfs:domain rdf:resource="#Layout"/> 
      <rdfs:range rdf:resource="#Region"/> 
</rdf:Property> 
 
<rdf:Property rdf:ID="region-ref"> 
      <rdfs:domain rdf:resource="#Region"/> 
      <rdfs:domain rdf:resource="#Region.SetOfSlices"/> 
      <rdfs:domain rdf:resource="#Region.Source"/> 
      <rdfs:domain rdf:resource="#Region.SetOfLinks"/> 
      <rdfs:domain rdf:resource="#Region.Destination"/> 
      <rdfs:range rdf:resource="#Region"/> 
</rdf:Property> 
 
<rdf:Property rdf:ID="Region.Link"> 
      <rdfs:domain rdf:resource="#Region"/> 
      <rdfs:domain rdf:resource="#Region.SetOfLinks"/> 
      <rdfs:range rdf:resource="#Region.Link"/> 
</rdf:Property> 
 
<rdf:Property rdf:ID="region.SetOfSlices"> 
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      <rdfs:domain rdf:resource="#Region"/> 
      <rdfs:range rdf:resource="#Region.SetOfSlices"/> 
</rdf:Property> 
 
<rdf:Property rdf:ID="region.SetOfLinks"> 
      <rdfs:domain rdf:resource="#Region"/> 
      <rdfs:range rdf:resource="#Region.SetOfLinks"/> 
</rdf:Property> 
 
<rdf:Property rdf:ID="style-ref"> 
      <rdfs:domain rdf:resource="#Style"/> 
      <rdfs:range rdf:resource="#Region"/> 
</rdf:Property> 
 
<rdf:Property rdf:ID="owner"> 
      <rdfs:domain rdf:resource="#Region"/> 
      <rdfs:range rdf:resource="#http:www.w3.org/2000/01/rdf-schema#Class"/> 
</rdf:Property> 
 
<rdf:Property rdf:ID="condition"> 
      <rdfs:domain rdf:resource="#Layout"/>  
      <rdfs:domain rdf:resource="#Style"/> 
      <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-
schema#Literal"/> 
</rdf:Property> 
 
<rdf:Property rdf:ID="halign"> 
      <rdfs:domain rdf:resource="#region-ref"/> 
      <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-
schema#Literal"/> 
</rdf:Property> 
 
<rdf:Property rdf:ID="valign"> 
      <rdfs:domain rdf:resource="#region-ref"/> 
      <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-
schema#Literal"/> 
</rdf:Property> 
 
<rdf:Property rdf:ID="height"> 
      <rdfs:domain rdf:resource="#region-ref"/> 
      <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-
schema#Literal"/> 
</rdf:Property> 
 
<rdf:Property rdf:ID="width"> 
      <rdfs:domain rdf:resource="#region-ref"/> 
      <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-
schema#Literal"/> 
</rdf:Property> 
 
<rdf:Property rdf:ID="order"> 
      <rdfs:domain rdf:resource="#region-ref"/> 
      <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-
schema#Literal"/> 
</rdf:Property> 
 
 
<rdf:Property rdf:ID="condition"> 
      <rdfs:domain rdf:resource="#layout"/> 
      <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-
schema#Literal"/> 
</rdf:Property> 
 
 
<rdfs:Class rdf:ID="Region.Link"/> 
 
<rdfs:Class rdf:ID="Source" 
            rdfs:subclassOf="#Container"/> 
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<rdfs:Class rdf:ID="Destination" 
            rdfs:subclassOf="#Container"/> 
 
<rdf:Property rdf:ID="link"> 
      <rdfs:domain rdf:resource="#Container"/> 
      <rdfs:range rdf:resource="#Region.Link"/> 
</rdf:Property> 
 
<rdf:Property rdf:ID="source"> 
      <rdfs:domain rdf:resource="#Container"/> 
      <rdfs:range rdf:resource="#Source"/> 
</rdf:Property> 
 
<rdf:Property rdf:ID="destination"> 
      <rdfs:domain rdf:resource="#Container"/> 
      <rdfs:range rdf:resource="#Destination"/> 
</rdf:Property> 
 
<rdf:Property rdf:ID="media"> 
      <rdfs:domain rdf:resource="#Region"/> 
      <rdfs:range rdf:resource="http://wwwis.win.tue.nl/~hera/ns/type-
system#Media"/> 
</rdf:Property>  
 
<rdf:Property rdf:ID="axis"> 
      <rdfs:domain rdf:resource="BoxLayout"/> 
      <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-
schema#Literal"/> 
</rdf:Property>  
 
<rdf:Property rdf:ID="widthLayout"> 
      <rdfs:domain rdf:resource="VisualLayout"/> 
      <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-
schema#Literal"/> 
</rdf:Property>  
 
<rdf:Property rdf:ID="heightLayout"> 
      <rdfs:domain rdf:resource="VisualLayout"/> 
      <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-
schema#Literal"/> 
</rdf:Property> 
 
<rdf:Property rdf:ID="space"> 
      <rdfs:domain rdf:resource="VisualLayout"/> 
      <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-
schema#Literal"/> 
</rdf:Property>  
 
<rdf:Property rdf:ID="border"> 
      <rdfs:domain rdf:resource="VisualLayout"/> 
      <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-
schema#Literal"/> 
</rdf:Property>  
 
<rdf:Property rdf:ID="cols"> 
      <rdfs:domain rdf:resource="TableLayout"/> 
      <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-
schema#Literal"/> 
</rdf:Property> 
 
<rdf:Property rdf:ID="cols"> 
      <rdfs:domain rdf:resource="TableLayout"/> 
      <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-
schema#Literal"/> 
</rdf:Property> 
 
<rdf:Property rdf:ID="dur"> 



Appendix A 49 
 

      <rdfs:domain rdf:resource="#TimeLayout"/> 
      <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-
schema#Literal"/> 
</rdf:Property> 
 
<rdf:Property rdf:ID="repeat"> 
      <rdfs:domain rdf:resource="#TimeLayout"/> 
      <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-
schema#Literal"/> 
</rdf:Property> 
 
<rdf:Property rdf:ID="font-color"> 
      <rdfs:domain rdf:resource="#Style"/> 
      <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-
schema#Literal"/> 
</rdf:Property> 
 
<rdf:Property rdf:ID="font-weight"> 
      <rdfs:domain rdf:resource="#Style"/> 
      <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-
schema#Literal"/> 
</rdf:Property> 
 
<rdf:Property rdf:ID="font-size"> 
      <rdfs:domain rdf:resource="#Style"/> 
      <rdfs:range rdf:resource="http://www.w3.org/2000/01/rdf-
schema#Literal"/> 
</rdf:Property> 
 
</rdf:RDF> 
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Appendix B Example of a PM in RDFS 
<?xml version="1.0" encoding="UTF-8" ?> 
 <rdf:RDF 
        xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" 
        xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#" 
        xmlns="http://wwwis.win.tue.nl/~hera/ns/pm#" 
        xmlns:pm="http://wwwis.win.tue.nl/~hera/ns/pm#" 
        xmlns:cm="http://wwwis.win.tue.nl/~hera/ns/paintings-small#" 
        xmlns:region="http://wwwis.win.tue.nl/~hera/ns/region#" 
        xmlns:style="http://wwwis.win.tue.nl/~hera/ns/style#" 
        xmlns:type="http://wwwis.win.tue.nl/~hera/ns/type-system#"> 
 
        <rdfs:Class rdf:ID="Region.Slice.technique.main"> 
                <region:owner 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/am#Slice.technique.main"/> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Region"/> 
        </rdfs:Class> 
         
        <rdf:Property rdf:ID="layout_1"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#layout"/> 
                <rdfs:domain rdf:resource="#Region.Slice.technique.main"/> 
                <rdfs:range rdf:resource="#BoxLayout_1"/> 
        </rdf:Property> 
 
        <rdf:Property rdf:ID="layout_2"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#layout"/> 
                <rdfs:domain rdf:resource="#Region.Slice.technique.main"/> 
                <rdfs:range rdf:resource="#BoxLayout_2"/> 
        </rdf:Property> 
     
        <rdfs:Class rdf:ID="Region.SetOfLinks_1"> 
                <region:owner 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/am#SetOfLinks_1"/>                    
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Region"/> 
        </rdfs:Class> 
 
        <rdf:Property rdf:ID="layout_3"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#layout"/> 
                <rdfs:domain rdf:resource="#Region.SetOfLinks_1"/> 
                <rdfs:range rdf:resource="#BoxLayout_8"/> 
        </rdf:Property> 
  
        <rdf:Property rdf:ID="layout_4"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#layout"/> 
                <rdfs:domain rdf:resource="#Region.SetOfLinks_1"/> 
                <rdfs:range rdf:resource="#GridTableLayout_7"/> 
        </rdf:Property> 
 
        <rdfs:Class rdf:ID="Region.SetOfLinks_1b"> 
                <region:owner 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/am#SetOfLinks_1"/> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Region"/> 
        </rdfs:Class> 
         
        <rdf:Property rdf:ID="layout_5"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#layout"/> 
                <rdfs:domain rdf:resource="#Region.SetOfLinks_1b"/> 
                <rdfs:range rdf:resource="#TimeLayout_10"/> 
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        </rdf:Property> 
         
        <rdfs:Class rdf:ID="Region.Source_1"> 
            <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Source"/> 
        </rdfs:Class> 
 
        <rdfs:Class rdf:ID="Region.Destination_1"> 
            <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Destination"/> 
        </rdfs:Class> 
         
        <rdfs:Class rdf:ID="Region.Link_1"> 
            <region:owner 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/am#Link_1"/> 
            <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#RegionLink"/> 
        </rdfs:Class> 
      
        <rdfs:Class rdf:ID="Region.Slice.technique.tnameA"> 
                <region:owner  
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/am#Slice.technique.tnameA"/> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Region"/> 
        </rdfs:Class> 
         
        <rdf:Property rdf:ID="media_1"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#media"/> 
                <rdfs:domain rdf:resource="#Region.Slice.technique.tnameA"/> 
                <rdfs:range 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/type-system#Audio"/> 
        </rdf:Property> 
         
        <rdf:Property rdf:ID="link_1"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#link"/> 
                <rdfs:domain rdf:resource="#BoxLayout_8"/> 
                <rdfs:range rdf:resource="#Region.Link_1"/> 
        </rdf:Property> 
 
        <rdfs:Class rdf:ID="Region.Slice.technique.descriptionA"> 
                    <region:owner 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/am#Slice.technique.descriptio
nAudio"/> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Region"/> 
        </rdfs:Class> 
 
        <rdf:Property rdf:ID="media_2"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#media"/> 
                <rdfs:domain 
rdf:resource="#Region.Slice.technique.descriptionA"/> 
                <rdfs:range 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/type-system#Audio"/> 
        </rdf:Property> 
         
        <rdfs:Class rdf:ID="Region.Slice.painting.main"> 
                <region:owner 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/am#Slice.painting.main"/> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Region"/> 
        </rdfs:Class> 
         
        <rdf:Property rdf:ID="layout_6"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#layout"/> 
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                <rdfs:domain rdf:resource="#Region.Slice.painting.main"/> 
                <rdfs:range rdf:resource="#BoxLayout_3"/> 
        </rdf:Property> 
         
        <rdf:Property rdf:ID="layout_7"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#layout"/> 
                <rdfs:domain rdf:resource="#Region.Slice.painting.main"/> 
                <rdfs:range rdf:resource="#BoxLayout_4"/> 
        </rdf:Property> 
 
        <rdfs:Class rdf:ID="Region.Slice.technique.tnameS"> 
                <region:owner 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/am#Slice.technique.tnameS"/> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Region"/> 
        </rdfs:Class> 
 
        <rdf:Property rdf:ID="media_3"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#media"/> 
                <rdfs:domain rdf:resource="#Region.Slice.technique.tnameS"/> 
                <rdfs:range 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/type-system#String"/> 
        </rdf:Property> 
         
 
        <rdfs:Class rdf:ID="Region.Slice.technique.descriptionS"> 
                <region:owner 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/am#Slice.technique.descriptio
nS"/> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Region"/> 
        </rdfs:Class> 
 
        <rdf:Property rdf:ID="media_4"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#media"/> 
                <rdfs:domain 
rdf:resource="#Region.Slice.technique.descriptionS"/> 
                <rdfs:range 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/type-system#String"/> 
        </rdf:Property> 
         
        <rdfs:Class rdf:ID="Region.Slice.painting.anameS"> 
                <region:owner 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/am#Slice.painting.anameS"/> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Region"/> 
        </rdfs:Class> 
 
        <rdf:Property rdf:ID="media_5"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#media"/> 
                <rdfs:domain rdf:resource="#Region.Slice.painting.anameS"/> 
                <rdfs:range 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/type-system#String"/> 
        </rdf:Property> 
         
        <rdfs:Class rdf:ID="Region.Slice.painting.anameA"> 
                <region:owner 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/am#Slice.painting.anameA"/> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Region"/> 
        </rdfs:Class> 
 
        <rdf:Property rdf:ID="media_6"> 
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                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#media"/> 
                <rdfs:domain rdf:resource="#Region.Slice.painting.anameA"/> 
                <rdfs:range 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/type-system#Audio"/> 
        </rdf:Property> 
         
        <rdfs:Class rdf:ID="Region.Slice.painting.pictureI"> 
                <region:owner 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/am#Slice.painting.pictureI"/> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Region"/> 
        </rdfs:Class> 
         
        <rdf:Property rdf:ID="media_7"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#media"/> 
                <rdfs:domain 
rdf:resource="#Region.Slice.painting.pictureI"/> 
                <rdfs:range 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/type-system#Image"/> 
        </rdf:Property> 
         
        <rdfs:Class rdf:ID="Region.Slice.painting.yearN" > 
                <region:owner 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/am#Slice.painting.yearN"/> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Region"/> 
        </rdfs:Class> 
 
        <rdf:Property rdf:ID="media_8"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#media"/> 
                <rdfs:domain rdf:resource="#Region.Slice.painting.yearN"/> 
                <rdfs:range 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/type-system#Integer"/> 
        </rdf:Property> 
         
        <rdfs:Class rdf:ID="Region.Slice.painting.yearA" > 
                <region:owner 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/am#Slice.painting.yearA"/> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Region"/> 
        </rdfs:Class> 
 
        <rdf:Property rdf:ID="media_9"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#media"/> 
                <rdfs:domain rdf:resource="#Region.Slice.painting.yearA"/> 
                <rdfs:range 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/type-system#Audio"/> 
        </rdf:Property> 
         
        <rdfs:Class rdf:ID="Region.Slice.painter.cnameS" > 
                <region:owner 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/am#Slice.painter.cnameS"/> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Region"/> 
        </rdfs:Class> 
 
        <rdf:Property rdf:ID="media_10"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#media"/> 
                <rdfs:domain rdf:resource="#Region.Slice.painter.cnameS"/> 
                <rdfs:range 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/type-system#String"/> 
        </rdf:Property> 
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        <rdfs:Class rdf:ID="Region.Slice.painter.cnameA"> 
                <region:owner 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/am#Slice.painter.cnameA"/> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Region"/> 
        </rdfs:Class> 
 
        <rdf:Property rdf:ID="media_11"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#media"/> 
                <rdfs:domain rdf:resource="#Region.Slice.painter.cnameA"/> 
                <rdfs:range 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/type-system#Audio"/> 
        </rdf:Property> 
         
        <rdfs:Class rdf:ID="Region.subelement_1">                    
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Region"/> 
        </rdfs:Class> 
 
        <rdf:Property rdf:ID="layout_8"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#layout"/> 
                <rdfs:domain rdf:resource="#Region.subelement_1"/> 
                <rdfs:range rdf:resource="#BoxLayout_6"/> 
        </rdf:Property> 
 
        <rdf:Property rdf:ID="layout_9"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#layout"/> 
                <rdfs:domain rdf:resource="#Region.subelement_1"/> 
                <rdfs:range rdf:resource="#BoxLayout_7"/> 
        </rdf:Property> 
 
        <rdfs:Class rdf:ID="Region.subelement_2" > 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Region"/> 
        </rdfs:Class> 
 
        <rdf:Property rdf:ID="layout_10"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#layout"/> 
                <rdfs:domain rdf:resource="#Region.subelement_2"/> 
                <rdfs:range rdf:resource="#BoxLayout_9"/> 
        </rdf:Property> 
         
        <rdfs:Property rdf:ID="source_1"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#source"/>  
                <rdfs:domain rdf:resource="#Region.Link_1"/> 
                <rdfs:range rdf:resource="#Source_1"/> 
        </rdfs:Property>         
        
        <rdfs:Property rdf:ID="region-ref_4"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#Source_1"/> 
                <rdfs:range rdf:resource="#Region.Slice.painting.pictureI"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="destination_1"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#destination"/> 
                <rdfs:domain rdf:resource="#Region.Link_1"/> 
                <rdfs:range rdf:resource="#Destination_1"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="region-ref_5"> 
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                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/>  
                <rdfs:domain rdf:resource="#Destination_1"/> 
                <rdfs:range rdf:resource="#Region.Slice.painting.main"/> 
        </rdfs:Property> 
        
        <rdfs:Class rdf:ID="BoxLayout_1" 
                    region:condition="prf:client=PDA"  
                    region:axis="yAxis"  
                    region:widthLayout="60%"  
                    region:space="10"  
                    region:border="0"> 
                    <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#BoxLayout"/> 
        </rdfs:Class> 
 
        <rdfs:Property rdf:ID="region-ref_6" region:halign="center" 
region:valign="bottom" region:style="S1" region:height="10%" 
region:width="100%" region:order="1"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_1"/> 
                <rdfs:range rdf:resource="#Region.Slice.technique.tnameS"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="region-ref_7" region:halign="center" 
region:valign="bottom" region:style="S1" region:height="10%" 
region:width="100%" region:order="2"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_1"/> 
                <rdfs:range rdf:resource="#Region.Slice.technique.tnameA"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="region-ref_8" region:halign="center" 
region:valign="bottom" region:style="S1" region:height="10%" 
region:width="100%" region:order="3"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_1"/> 
                <rdfs:range 
rdf:resource="#Region.Slice.technique.descriptionA"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="region-ref_9" region:halign="center" 
region:valign="bottom" region:style="S1" region:height="10%" 
region:width="100%" region:order="4"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_1"/> 
                <rdfs:range 
rdf:resource="#Region.Slice.technique.descriptionS"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="region-ref_10" region:halign="center" 
region:valign="bottom" region:style="S1" region:height="10%" 
region:width="100%" region:order="5"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_1"/> 
                <rdfs:range rdf:resource="#Region.SetOfLinks_1"/> 
        </rdfs:Property> 
 
        <rdfs:Class rdf:ID="BoxLayout_2" 
                    region:condition="prf:client=PC" 
                    region:axis="yAxis" 
                    region:border="2"> 
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                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#BoxLayout"/> 
        </rdfs:Class> 
 
        <rdfs:Property rdf:ID="region-ref_11" region:halign="center" 
region:valign="bottom" region:style="S1" region:height="10%" 
region:width="100%" region:order="1"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_2"/> 
                <rdfs:range rdf:resource="#Region.Slice.technique.tnameS"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="region-ref_12" region:order="2"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_2"/> 
                <rdfs:range rdf:resource="#Region.Slice.technique.tnameA"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="region-ref_13" region:halign="center" 
region:valign="bottom" region:style="S1" region:height="10%" 
region:width="100%" region:order="3"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_2"/> 
                <rdfs:range 
rdf:resource="#Region.Slice.technique.descriptionS"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="region-ref_14" region:order="4"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_2"/> 
                <rdfs:range 
rdf:resource="#Region.Slice.technique.descriptionA"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="region-ref_15" region:halign="center" 
region:valign="bottom" region:style="S1" region:height="10%" 
region:width="100%" region:order="5"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_2"/> 
                <rdfs:range rdf:resource="#Region.subelement_2"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="region-ref_16" region:halign="center" 
region:valign="bottom" region:style="S1" region:height="10%" 
region:width="100%" region:order="6"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_2"/> 
                <rdfs:range rdf:resource="#Region.SetOfLinks_1"/> 
        </rdfs:Property> 
 
        <rdfs:Class rdf:ID="BoxLayout_3" 
                    region:condition="prf:client=PC" 
                    region:axis="yAxis" 
                    region:widthLayout="60%" 
                    region:space="10" 
                    region:border="0"> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#BoxLayout"/> 
        </rdfs:Class> 
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        <rdfs:Property rdf:ID="region-ref_17" region:halign="center" 
region:valign="top" region:style="S3"  region:height="10%" 
region:width="100%" region:order="1"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_3"/> 
                <rdfs:range rdf:resource="#Region.Slice.painting.anameS"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="region-ref_18" region:halign="center" 
region:valign="middle" region:height="60%" region:width="50%" 
region:order="2"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_3"/> 
                <rdfs:range rdf:resource="#Region.Slice.painting.pictureI"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="region-ref_19" region:order="3"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_3"/> 
                <rdfs:range rdf:resource="#Region.Slice.painting.anameA"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="region-ref_20" region:order="4"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_3"/> 
                <rdfs:range rdf:resource="#Region.Slice.painting.yearA"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="region-ref_21" region:halign="center" 
region:valign="top" region:height="10%" region:width="100%" 
region:order="5"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_3"/> 
                <rdfs:range rdf:resource="#Region.Slice.painter.cnameA"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="region-ref_22" region:halign="center" 
region:valign="bottom" region:style="S1" region:height="10%" 
region:width="100%" region:order="6"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_3"/> 
                <rdfs:range rdf:resource="#Region.subelement_1"/> 
        </rdfs:Property> 
 
        <rdfs:Class rdf:ID="BoxLayout_4"  
                    region:condition="prf:client=PDA"  
                    region:axis="yAxis"  
                    region:widthLayout="60%"  
                    region:space="10"  
                    region:border="0"> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#BoxLayout"/> 
        </rdfs:Class>     
 
        <rdfs:Property rdf:ID="region-ref_23" region:halign="center" 
region:valign="top" region:style="S3"  region:height="10%" 
region:width="100%" region:order="1"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_4"/> 
                <rdfs:range rdf:resource="#Region.Slice.painting.anameS"/> 
        </rdfs:Property> 
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        <rdfs:Property rdf:ID="region-ref_24" region:halign="center" 
region:valign="top" region:height="10%" region:width="100%" 
region:order="2"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_4"/> 
                <rdfs:range rdf:resource="#Region.Slice.painting.yearN"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="region-ref_25" region:order="3"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_4"/> 
                <rdfs:range rdf:resource="#Region.Slice.painting.anameA"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="region-ref_26" region:order="4"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_4"/> 
                <rdfs:range rdf:resource="#Region.Slice.painting.yearA"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="region-ref_27" region:order="5"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_4"/> 
                <rdfs:range rdf:resource="#Region.Slice.painter.cnameA"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="region-ref_28" region:halign="center" 
region:valign="bottom" region:height="60%" region:width="50%" 
region:order="6"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_4"/> 
                <rdfs:range rdf:resource="#Region.Slice.painting.pictureI"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="region-ref_29" region:halign="center" 
region:valign="bottom" region:height="10%" region:width="30%" 
region:order="7"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_4"/> 
                <rdfs:range rdf:resource="#Region.Slice.painter.cnameS"/> 
        </rdfs:Property>          
 
        <rdfs:Class rdf:ID="BoxLayout_6"  
                    region:condition="prf:client=PDA"  
                    region:axis="xAxis"  
                    region:widthLayout="60%"  
                    region:space="10"  
                    region:border="0"> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#BoxLayout"/> 
        </rdfs:Class> 
 
        <rdfs:Property rdf:ID="region-ref_31" region:halign="center" 
region:valign="top" region:width="30%" region:order="1"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_6"/> 
                <rdfs:range rdf:resource="#Region.Slice.painting.yearN"/> 
        </rdfs:Property>    
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        <rdfs:Property rdf:ID="region-ref_32" region:halign="center" 
region:valign="top" region:width="70%" region:order="2"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_6"/> 
                <rdfs:range rdf:resource="#Region.Slice.painter.cnameS"/> 
        </rdfs:Property>                       
 
        <rdfs:Class rdf:ID="BoxLayout_7"  
                    region:condition="prf:client=PC"  
                    region:axis="xAxis"  
                    region:widthLayout="60%"  
                    region:space="10"  
                    region:border="0"> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#BoxLayout"/> 
        </rdfs:Class> 
 
        <rdfs:Property rdf:ID="region-ref_33" region:halign="center" 
region:valign="top" region:width="50%" region:order="1"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_7"/> 
                <rdfs:range rdf:resource="#Region.Slice.painting.yearN"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="region-ref_34" region:halign="center" 
region:valign="top" region:width="50%" region:order="2"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_7"/> 
                <rdfs:range rdf:resource="#Region.Slice.painter.cnameS"/> 
        </rdfs:Property>                 
 
        <rdfs:Class rdf:ID="GridTableLayout_7"  
                    region:condition="prf:client=PC"  
                    region:cols="3"  
                    region:width="100%"> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#GridTableLayout"/> 
        </rdfs:Class>   
         
        <rdfs:Class rdf:ID="Region.Link_2"> 
            <region:owner 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/am#Link_1"/> 
            <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#RegionLink"/> 
        </rdfs:Class> 
 
        <rdfs:Property rdf:ID="link_2" region:halign="center" 
region:valign="middle" region:height="100%" region:width="18%" 
region:order="1"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#GridTableLayout_7"/> 
                <rdfs:range rdf:resource="#Region.Link_2"/> 
        </rdfs:Property>  
         
        <rdfs:Property rdf:ID="source_2"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#source"/>  
                <rdfs:domain rdf:resource="#Region.Link_2"/> 
                <rdfs:range rdf:resource="#Source_2"/> 
        </rdfs:Property>         
        
        <rdfs:Property rdf:ID="region-ref_42"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
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                <rdfs:domain rdf:resource="#Source_2"/> 
                <rdfs:range rdf:resource="#Region.Slice.painting.pictureI"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="destination_2"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#destination"/> 
                <rdfs:domain rdf:resource="#Region.Link_2"/> 
                <rdfs:range rdf:resource="#Destination_2"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="region-ref_43"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/>  
                <rdfs:domain rdf:resource="#Destination_2"/> 
                <rdfs:range rdf:resource="#Region.Slice.painting.main"/> 
        </rdfs:Property>       
 
        <rdfs:Class rdf:ID="BoxLayout_8"  
                    region:condition="prf:client=PDA" 
                    region:axis="xAxis"  
                    region:widthLayout="100%"  
                    region:space="10"  
                    region:border="2"> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#BoxLayout"/> 
        </rdfs:Class>      
 
        <rdfs:Property rdf:ID="region-ref_36" region:halign="center" 
region:valign="middle" region:height="100%" region:width="18%" 
region:order="1"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_8"/> 
                <rdfs:range rdf:resource="#Region.SetOfLinks_1"/> 
        </rdfs:Property>    
 
        <rdfs:Class rdf:ID="BoxLayout_9"  
                    region:condition="prf:client=PC"  
                    region:axis="xAxis"  
                    region:widthLayout="80%"  
                    region:space="10"  
                    region:border="0"> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#BoxLayout"/> 
        </rdfs:Class> 
 
        <rdfs:Property rdf:ID="region-ref_37" region:halign="center" 
region:valign="middle" region:height="100%" region:width="30%" 
region:order="1"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_9"/> 
                <rdfs:range 
rdf:resource="#Region.Slice.technique.descriptionS"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="region-ref_38" region:halign="center" 
region:valign="middle" region:height="400" region:width="500" 
region:order="2"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#BoxLayout_9"/> 
                <rdfs:range rdf:resource="#Region.SetOfLinks_1b"/> 
        </rdfs:Property>      
 
        <rdfs:Class rdf:ID="TimeLayout_10"  
                    region:condition="prf:client=PC"  
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                    region:dur="6s"> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#TimeLayout"/> 
        </rdfs:Class>        
 
        <rdfs:Property rdf:ID="link_3" region:halign="center" 
region:valign="middle" region:height="100%" region:width="18%" 
region:order="1"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#TimeLayout_10"/> 
                <rdfs:range rdf:resource="#Region.Link_3"/> 
        </rdfs:Property> 
 
        <rdfs:Class rdf:ID="Region.Link_3"> 
            <region:owner 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/am#Link_1"/> 
            <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#RegionLink"/> 
        </rdfs:Class> 
 
        <rdfs:Property rdf:ID="source_3"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#source"/>  
                <rdfs:domain rdf:resource="#Region.Link_3"/> 
                <rdfs:range rdf:resource="#Source_3"/> 
        </rdfs:Property>         
        
        <rdfs:Property rdf:ID="region-ref_44"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/> 
                <rdfs:domain rdf:resource="#Source_3"/> 
                <rdfs:range rdf:resource="#Region.Slice.painting.pictureI"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="destination_3"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#destination"/> 
                <rdfs:domain rdf:resource="#Region.Link_3"/> 
                <rdfs:range rdf:resource="#Destination_3"/> 
        </rdfs:Property> 
 
        <rdfs:Property rdf:ID="region-ref_45"> 
                <rdfs:subPropertyOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#region-ref"/>  
                <rdfs:domain rdf:resource="#Destination_3"/> 
                <rdfs:range rdf:resource="#Region.Slice.painting.main"/> 
        </rdfs:Property>       
 
        <rdfs:Class rdf:ID="S1" style:font-color="blue" style:font-
weight="bold"> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Style"/> 
        </rdfs:Class> 
 
        <rdfs:Class rdf:ID="S3" style:font-color="navy" style:font-
weight="bold" style:font-size="16.0pt"> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Style"/> 
        </rdfs:Class> 
 
        <rdfs:Class rdf:ID="snormal" 
region:condition="prf:UserViewCapability=normal" style:font-color="blue" 
style:font-weight="bold" style:font-size="12" style:font-family="times"> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Style"/> 
        </rdfs:Class> 
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        <rdfs:Class rdf:ID="sbad" 
region:condition="prf:UserViewCapability=bad" style:font-color="blue" 
style:font-weight="bold" style:font-size="15" style:font-family="verdana"> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Style"/> 
        </rdfs:Class> 
 
        <rdfs:Class rdf:ID="sgood" 
region:condition="prf:UserViewCapability=good" style:font-color="black" 
style:font-size="11" style:font-family="courier"> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Style"/> 
        </rdfs:Class> 
 
        <rdfs:Class rdf:ID="slink" style:link="rgb(0, 0, 153)" 
style:visited="rgb(153, 0, 153)" style:active="rgb(255, 0, 102)" 
style:hoover="rgb(0, 96, 255)"> 
                <rdfs:subClassOf 
rdf:resource="http://wwwis.win.tue.nl/~hera/ns/region#Style"/> 
        </rdfs:Class> 
 
 </rdf:RDF> 
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Appendix C Profile file for a PM (RDF) 
<?xml version="1.0" ?> 
<rdf:RDF xml:lang="en" xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-
ns#"   
xmlns:ccpp="http://www.w3.org/2000/07/04-ccpp#"  
xmlns:prf="http://www.wapforum.org/UAPROF/ccpp-schema-19991014#"  
xmlns:ccpp-client="http://www.w3.org/2000/07/04-ccpp-client#"  
xmlns:up="http://wwwis.win.tue.nl/~hera/ns/user-preferences#"  
xmlns:am="http://wwwis.win.tue.nl/~hera/ns/paintings-small-am#" > 
<Description rdf:about="Profile"> 
<ccpp:component rdf:ID="comp_ID1" > 
  <prf:HardwarePlatform> 
    <prf:client>PC</prf:client> 
  </prf:HardwarePlatform> 
</ccpp:component> 
<ccpp:component rdf:ID="comp_ID2" > 
  <prf:User> 
    <prf:levelOfVision>normal</prf:levelOfVision> 
  </prf:User> 
</ccpp:component>  
<ccpp:component rdf:ID="comp_ID3" > 
  <prf:User> 
    <prf:levelOfDexterity>normal</prf:levelOfDexterity> 
  </prf:User> 
</ccpp:component> 
<ccpp:component rdf:ID="comp_ID4" > 
  <prf:User> 
    <prf:colorBlind>No</prf:colorBlind> 
  </prf:User> 
</ccpp:component> 
</Description> 
</rdf:RDF> 



Appendix D 64 
 

Appendix D Profile definition for a PM  
<?xml version='1.0' encoding='UTF-8' ?> 
<properties namespace="http://wwwis.win.tue.nl/~hera/ns/pm#" > 
  <property name="prf:client"> 
    <type>Enum</type> 
    <component>prf:HardwarePlatform</component> 
    <description>Type of browsing device</description> 
    <default>PC</default> 
    <stringvalues> 
      <stringvalue>PC</stringvalue> 
      <stringvalue>WAP</stringvalue> 
      <stringvalue>PDA</stringvalue> 
    </stringvalues> 
  </property> 
  <property name="prf:levelOfVision"> 
    <type>Enum</type> 
    <component>prf:User</component> 
    <description>User's level of vision</description> 
    <default>Normal</default> 
    <stringvalues> 
      <stringvalue>Good</stringvalue> 
      <stringvalue>Normal</stringvalue> 
      <stringvalue>Poor</stringvalue> 
    </stringvalues> 
  </property> 
  <property name="prf:levelOfDexterity"> 
    <type>Enum</type> 
    <component>prf:User</component> 
    <description>User's level of dexterity</description> 
    <default>Normal</default> 
    <stringvalues> 
      <stringvalue>Good</stringvalue> 
      <stringvalue>Normal</stringvalue> 
      <stringvalue>Poor</stringvalue> 
    </stringvalues> 
  </property> 
  <property name="prf:colorBlind"> 
    <type>Boolean</type> 
    <component>prf:User</component> 
    <description>define if the user is color-blind</description> 
    <default>No</default> 
  </property> 
</properties> 
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