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Executive Summary

This document is an addendum to the first prototypes of the User, Device and Application
Models delivered in M12 and provides a short summary of their respective key aspects. The
deliverables per-se are the semantic descriptions in RDF and their corresponding instances.
All the models are released under the 12Web Public License, Version 1.0. Modelling of the
User, Device and Application is a major feature of 12Web architectural design and
implementation, as it provides the basis for the adaptation process.

This document has been updated including a revision of the user and device models with
more descriptive information as requested by the reviewers and improved capabilities as
result of our testing. These models have been successfully presented to the scientific
community in the paper Ackermann et al. (2012).

! http://i2web/LICENSE.html
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1 Introduction and architecture

This document is an addendum to the first prototypes of the User, Device and Application
Models delivered in M12 and provides a short summary of their respective key aspects. The
deliverables per-se are the semantic descriptions in RDF and their corresponding instances.
The document is organised as follows: this section presents the modelling architecture,
section 2 the device model, section 3 the user model, section 4 the application model and
section 5 some conclusions.

As mentioned in many deliverables, user, device and application models are a major feature
of 12Web architectural design and implementation, as it provides the basis for the
adaptation process. We are going to present in the rest of the section a brief overview of the
modelling architecture

The objective of the designed architecture is to cover the entire life-cycle in the
development and delivery of a modern web application, represented in Figure 1. The upper
part covers the authoring process, which is discussed in other deliverables. The architecture
includes as well access to remote evaluation services for web accessibility. An evaluation
client facilitates the access to the remote evaluation APIl. This client sends evaluation
requests in the XML or JSON formats and parses the response, an evaluation report in the
EARL format (EARL, 2011). The access to the model repository allows the creation of an
application model that is key to the adaptation process.

Focusing on the lower part of the diagram (delivery component), we can initiate the
foreseen workflow when a user makes a request to the server. The request analyzer
component identifies the user based on information sent inside this request. This may be an
extended HTTP header (e.g., x-i2web-uprof) or her login information. Then the
transformer component retrieves the appropriate user model from the model repository
and stores a reference to it in the current user session.

The device model can be determined by two alternative ways: either via an extended HTTP
header which identifies the device (e.g., x-i2web-dprof£) or directly from the user model
—when the user model contains a reference to her available devices. The first approach
allows the user to switch her device on the fly. As long as the device sends the correct
header, the application will adapt accordingly. The second approach requires that the user
selects manually her current device.

An extension considered is a HTTP client-side proxy (initially envisaged in Velasco et al.,
2004), which automatically sends information about the current device with every request.
Note that detecting the device based on the User-Agent HTTP header is not sufficient in our
case because of the following reasons. Firstly, it only contains information about the user
agent and the operating system. It does not contain information about, e.g., assistive
technologies and other important client capabilities. Secondly, the information inside the
header is not always reliable.
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Figure 1 Architecture of the 12Web modelling system.

After both the device and the user model are determined, the transformer component reads
the application model and applies one or more transformations to create the adapted
application.

User Model >

Y

Device Model > Transformation Application

Application Model >

Figure 2 Single-step transformation process.

There are different types of transformations as described in Coutaz and Calvary, 2008:
suppression, insertion, substitution and reorganization (see Section 3 for some typical
examples). Figure 2 shows a single-step transformation process that uses as input the three
models to generate the new application interface. Figure 3 presents a multi-step
transformation with the application model and at least one of the user or device models as
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input. Every transformation generates an application that again can be used as input for
another transformation, similar to the pipes and filters pattern.
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Transformation #2
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Figure 3 Multi-step transformation process.

All these adaptation processes are enabled by the following models.
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2 Device model

As described in D5.1, device modelling started to acquire relevance as ubiquitous and mobile
computing became mainstream. The most relevant industrial application has been the User
Agent Profile (UAProf, 2006), which provided a framework for describing capabilities of
mobile devices until the middle of the previous decade. This vocabulary became obsolete
because its applicability to the recent generations of smartphones is minimal. On the basis of
a classification of input devices, Schulz et al.,, 2011, uses device models to categorize
interaction problems that occur because of wrong use of devices. However this
categorization is at a functionality metalevel and has no applicability for Ul adaptation.
Other strand of work is focused on the adaptation of the device to the content, like in the
Universal Remote Console (URC) standard (LaPlant et al., 2004).

The 12Web user and device models are going to be based in the CC/PP 2.0 Framework
(CC/PP, 2007). CC/PP allows to construct user and device profiles as a two level hierarchy: a
profile with a number of components, which have a number of attributes. The attributes of a
component may be included directly in a profile document, or may be specified by
reference. This simple framework allows an efficient processing of profiles without the
parsing overhead of semantic models based on OWL, for instance.

For illustrations purposes, we are using a pseudo-UML representation for our models (see
RDF-Schema-UML, 1998).

2.1 Dublin Core Terms

All our models make use of several Dublin Core Terms properties, represented in the
namespace: http://purl.org/dc/terms/, with the prefix dct:.? The core properties used in our
RDF classes will be:

e dct:title (mandatory)

e dct:description (mandatory)
e dct:alternative (optional)

e dct:conformsTo (optional)

e dct:creator (optional)

e dct:date (optional)

e dct:hasPart (optional)

e dct:isPartOf (optional)

2.2 Web Technology model

One of the novelties of our approach is the definition of a decoupled Web Technology
model, which could be used by any other component of our architecture. This approach
offers several advantages:

e it allows the expression of device capabilities for either hardware or software
components;

2 http://dublincore.org/documents/dcqg-rdf-xml/
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e it allows the expression of user preferences; and

e it simplifies the expression of matching rules for adaptation with different
granularities, ranging from top components like, i.e., images or movies to HTML
elements and attributes, or CSS properties, for instance.

The namespace of the model is: http://i2web.eu/ns/2012/technologyt. Its standard prefix
wt:. An updated documentation can be found online at:
http://i2web.eu/ns/2012/technology/. See Appendix B: Web Technology model.

2.2.1 Classes

The following classes have been defined:

e wt:Component: abstract class derived from ccpp:Component used as placeholder for
the default Dublin Core properties. Additionally, it has the optional property:
o wt:version
e wt:WebTechnology: main container for a web technology. Domain of:
o wt:contentType
e wt:MarkupTechnology: a generic container for markup technologies. Domain of:
o wt:elements
e wt:XMLTechnology: a generic container for XML technologies. Domain of:
o wt:namespace
e wt:StyleTechnology: a generic container for style technologies. Domain of:
o wt:styleProperties
e wt:ContentType: content type used in the web delivery of the given technology.
Range of:
o wt:contentType
o wt:Element: element of the object model of the given markup technology.
o wt:Attribute: attribute of the object model of the given markup technology.
e wt:StyleProperty: property of the object model of the given style technology.

See Figure 4 for a graphical representation. A list of technologies can be found in:
http://i2web.eu/ns/techs/.

2.2.2 Properties

The following properties have been defined:

e wt:version: generic version identifier of a given element. Range:
o xsd:string (XML Schema)
e wt:elements: collection of elements of the specification.
e wt:attributes: collection of attributes of the specification.
e wt:namespace: namespace URL of the web technology.
e wt:styleProperties: collection of style properties of the specification.
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wi:namespace

Figure 4. Pseudo-UML representation of the Web Technology model.

2.2.3 Content Types

Based upon this model,

an ontology of content types has been developed:

http://i2web.eu/ns/techs/contenttypes#, with a list of registered Media Types by IANA.? This

ontology serves as well as input to the user model configuration. An example of the
information provided is shown on Table 1.

[Resource] rdf:type
<http://i2web.eu/ns/techs/contenttypes#application_rdf _xml> wt:ContentType
<http://i2web.eu/ns/techs/contenttypes#application_xhtml__xml> wt:ContentType

<http://i2web.eu/ns/techs/contenttypes#tapplication_xml>

wt:ContentType

<http://i2web.eu/ns/techs/contenttypesttimage_gif>

wt:ContentType

<http://i2web.eu/ns/techs/contenttypesttimage_jpeg>

wt:ContentType

<http://i2web.eu/ns/techs/contenttypesttimage_png>

wt:ContentType

3 ftp://ftp.iana.org/assignments/media-types/index.html
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[Resource] rdf:type
<http://i2web.eu/ns/techs/contenttypes#text_html> wt:ContentType
<http://i2web.eu/ns/techs/contenttypesttext_plain> wt:ContentType
<http://i2web.eu/ns/techs/contenttypesttext_xml> wt:ContentType

Table 1. Extract of the content type ontology.

2.3 Device model

As mentioned earlier, our approach for the device model is similar to that of UAProf.
However, we have decided not to extend it but to design our own vocabulary, denoting a
semantic equivalence or difference where appropriate.

The namespace of the model is: http://i2web.eu/ns/2012/devicemodel#. The default prefix

is dm:. An updated documentation can be found here:
http://i2web.eu/ns/2012/devicemodel/. See Appendix C: Device model.

2.3.1 Classes

The main classes are:

e dm:Component: abstract class derived from ccpp:Component used as placeholder for

the default Dublin Core properties. Additionally, it has the optional properties:
o wt:version
o foaf:maker

e dm:HardwarePlatform: the HardwarePlatform component is used as a generic
platform description. It is different from HardwarePlatform in UAProf, which contains
properties of the device's hardware, such as display size, supported character sets,
etc. In our model, these properties belong to the individual dm:Hardware
components.

e dm:Hardware: this component identifies individual hardware elements like displays,
graphic cards, sound cards, keyboards, mice, etc. It can also be used to identify
assistive technology hardware like Braille-lines, etc. Typical subclasses are:
dm:Display, dm:Mouse or dm:Keyboard.

e dm:SoftwarePlatform: the SoftwarePlatform component is used as the operating
system description of the device. Again, it is different from the UAProf
SoftwarePlatform component, which contains properties of the device's application
environment, operating system, and installed software.

e dm:Software: this component identifies individual software components of the
device. We distinguish two subclasses: dm:ApplicationSoftware (software that
performs some kind of activity for the user) and dm:InteractionSoftware (software
that supports the interaction of the user with the device like a screen-reader, an on-
screen keyboard, etc.). A key subclass from the former is the dm:UserAgent class,
used to define any software that retrieves and renders web content for users (this
may include web browsers, media players, plug-ins, and other programs that help in

Version 1.0 Page 12 of 51 © 12Web Consortium 2012



http://i2web.eu/ns/2012/devicemodel
http://i2web.eu/ns/2012/devicemodel/

First prototypes of the User, Device and Application Models I2Web project (Grant no.: 257623)

retrieving and rendering web content?). The UserAgent component is similar to the
UAProf BrowserUA component.

2.3.2 Properties

The key property of the model is:

e dm:technologies: technology container (rdf:Bag) for the technologies supported by
the component.

Additional properties have been defined in the model referring to specific types of
components. See Figure 5 for a graphical representation of the key components of the
model.

ccpp:Component

1

dm:Component

dct:title
dct:clescription
dct:alternative
dct:conformsTo

dcticreator

dct:date
dct:hasPart
dct:isPartOf
wiversion
foaf:maker
dm:technologies
dm:Software dm:SoftwarePlatform dm:HardwarePlatform dm:Hardware
dm:ApplicationSoftware dm:InteractionSoftware

dm:UserAgent

Figure 5. Pseudo-UML representation of the Device Model.

A list of model instances can be found in: http://i2web.eu/ns/devs/.

* http://www.w3.0rg/TR/UAAG10/glossary.html#u
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3 User model

User modeling is an active research topic for more than four decades. Since the beginnings
of the 1970s many dedicated and general user modeling systems have been developed to
enable user-adaptation in different domains (see, e.g., reviews in Fischer, 2001, Kobsa, 2001,
or a more recent survey targeted to the web in Schulz et al., 2011). Recent approaches
manifest a convergence of the adaptive web and the semantic web (Sosnovsky and Dicheva,
2011) by utilizing standardized web ontology languages and their publicly available software
infrastructure (inference engines, distributed repositories, mature APIs and editors).

Among the models reviewed in D5.1, the project has evaluated in detail those developed by
the FP7 Virtual User Modelling and Simulation Cluster (VUMS) cluster.’ The cluster is formed
by the GUIDE,® MyUI,” VERITAS® and VICON? projects. In this cluster Fraunhofer plays a very
active role and the 12Web Consortium had the chance to review their developments in
depth.

The projects ACCESSIBLE™ and AEGIS' have developed large ontologies targeting users with
special needs. These are modeled at a higher level in terms of their capabilities or functional
limitations. Various stereotype profiles with adjusted settings are provided in order to serve
use cases like automatic accessibility assessment and visualization. Due to their holistic and
declarative nature these models tend to become too complex and demanding with respect
to management and run-time processing. Therefore we investigated more tailored
approaches for explicitly stating user preferences and adaptation needs by means of a
dedicated ontology while rendering the interpretation of declarative models unnecessary.
The major drawbacks of these models are:

e Lack of reuse of existing standards. Some of them repeat properties and modules
that are available in other frameworks.

e A verbose and holistic approach trying to cover all aspects of “a user.” This verbosity
has the cost of performance, which is unacceptable in real application environments.

e Some of them are focused on other domains, like household devices and CAD, where
detailed descriptions of e.g. dexterity are relevant.

e Lack of commonalities with the device model, making matching of user and device
characteristics a time-consuming exercise in which heuristics will play a predominant
role.

Our attention is focused on the research area of Model-Based User Interface design,12 which
aims at identifying high-level models for the specification and analysis of interactive

> http://www.veritas-project.eu/vums/

® http://www.guide-project.eu/

7 http://www.myui.eu/

® http://www.veritas-project.eu/

? http://www.vicon-project.eu/

1% http://www.accessible-eu.org/index.php/ontology.html

" http://www.aegis-project.eu/index.php?option=com_content&view=article&id=107&Itemid=65

2 The World Wide Web Consortium (W3C) hosted an incubator working group on Model-Based Ul design. For
the interested reader, we recommend its final report and references therein:
http://www.w3.0rg/2005/Incubator/model-based-ui/XGR-mbui-20100504/. The group has been relaunched
recently.
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applications from a semantic perspective (as opposed to the more traditional syntactic
perspective). Our work is based upon the CAMELEON Unified Reference Framework (Calvary
et al., 2002 and 2003), which “... is a framework that serves as a reference for classifying user
interfaces supporting multiple targets, or multiple contexts of use in the field of context-
aware computing.”

The namespace of the model is:: http://i2web.eu/ns/2012/usermodel#. Its default prefix is

um:.

3.1.1 Classes

No classes are defined in this model.

3.1.2 Properties

Our user model is oriented towards an efficient mapping between device capabilities and
user preferences. The model is depicted in Figure 6 and supports the four Ul remoulding
approaches described in Coutaz (2008} via 4 properties that link different components:

e um:suppression: Suppression of the Ul components that become irrelevant, i.e.,
elimination of decorative images for a blind user

e um:insertion: Insertion of new Ul components to provide access to new services
relevant in the new situation/context, i.e., addition of subtitles and text descriptions
to a movie for a hard-of-hearing user or addition of additional help cues for an older
adult;

e um:substitution: Substitution of Ul components when Ul components are replaced
with new ones (substitution can be viewed as a combination of suppression and
insertion of Ul components), i.e., provision of an alternative text description for a
blind user;

e um:reorganization: Reorganization of Ul components by revisiting their spatial layout
and/or their temporal dependency. This could result in simplified layouts for
processes that may reduce the cognitive load for complex operations.

All properties are in the wt:Component domain and range. An updated documentation can
be found here: http://i2web.eu/ns/2012/usermodel/. See Appendix D: User model. A list of
instances can be found in: http://i2web.eu/ns/refs/.

um:reorganization

— ) S U P PSSO N m—
wt:Component wt:Component

—— | 1IN S € L0 N —

um:substitution

Figure 6. User Model graphical overview.

Version 1.0 Page 15 of 51 © 12Web Consortium 2012


http://i2web.eu/ns/2012/usermodel
http://i2web.eu/ns/2012/usermodel/
http://i2web.eu/ns/refs/

First prototypes of the User, Device and Application Models I2Web project (Grant no.: 257623)

4 Application model

As described in deliverable D5.1, application modelling generally involves three major
aspects: architecture, implementation, interaction. Ensuring a good level of accessibility for
an application is a task that has impacts on all the three aspects. Accessibility obviously
affects the user interaction modelling, but it affects also the implementation and
architectural choices, because sophisticated and adaptive user interaction can scale only if
the underlying architecture and implementation patterns are appropriate.

Since it is realistically impossible to impose architectural and implementation patterns that
adapt to all application types, 12Web application models are for this first prototype
implementation a set of guidelines that implement application modelling best practices for
incorporating accessibility into a Web application. The model is based upon the WAI-ARIA
recommendation (see Appendix E: WAI-ARIA model). The model concentrates on the
semantics of the application and does not contain any domain-dependent information. This
approach is validated by expert and user tests running in this phase of the project.

4.1 Application model guidelines

I2Web Application modelling comprehends the following guidelines:

e The application model of a Web application ultimately consists of a non-empty set of
XHTMLs/DOMs that give the actual user interface definition, including its interaction
schema (i.e., the way the Ul reacts to user actions). 12Web application models
essentially correspond to the “Concrete Ul Definition” and “Final Ul” layers of the
CAMALEON Unified Reference Framework (see Figure 7).

e [2Web application models adopt WAI/ARIA to enrich Ul widgets with roles/states
that better clarify their purpose, and help mapping with accessibility APIs

e |If possible, a Web application should adopt the Model-View-Presenter design pattern
to fully decouple data/user-interface/logic. This design pattern allows for having
multiple views that the presenter can choose based on the current user/device
profile, thus simplifying the implementation of an adaptive application.

The following sections summarize the characteristics of first prototypes of 12Web
applications in the three project scenarios: Web banking, eGovernment, and Media
Management. In principle, these prototypes are due at M15, but a preliminary release has
been developed to verify the appropriateness of our modelling framework.

In these first prototypes, user and device characteristics are controlled via a login action that
fetches the relevant information. The prototypes will be subject to a CHE evaluation
previous to the user evaluation. This will be reported in the following period.
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e Logical activities performed by the user
e Domain objects the activity operates on

Tasks and Concepts definition

Abstract Ul Definition e Platform/Device-independent Ul interaction

Concrete Ul definition e Platform/Device-dependent Ul interaction

e Ul source code

Figure 7: CAMALEON Unified Reference Framework.

4.2 HPI2Web Bank demo

The first prototype of HP 12Web Bank demo is a simplified banking application that simulates
two important functionalities:

e Viewing details of a bank account
e Performing a money transfer

The application is available to project partners at http://i2web.eu/I2WebBankDemo/.
Additionally, project partners can download the application itself as a war file from BSCW for
testing purposes. The 12Web Bank Demo is built using Java and version 2.4 of the Google
Web Toolkit (GWT — http://code.google.com/webtoolkit/), which supports development of
rich Internet applications.

The architecture and implementation design is based on Model-View-Presenter (see
deliverable D5.1), and it adopts the notions of Activities and Places™ to properly model user
interaction tasks and handle browser history management. All major functionalities in the
application are modelled as Places:

e User Home page

e View my account (see Figure 8)
e Perform money transfer

e logout

There is one-to-one correspondence between application Places and user tasks. Additionally
GWT framework automatically handles browser’s history based on places: using the browser
back button the user correctly navigates to the previous place, and can thus resume the
previous task.

The first prototype of the 12Web Bank demo supports three different User Models (generic,
blind, and old users) on two different Device Models (desktop/laptop and mobile). The

B http://code.google.com/webtoolkit/doc/latest/DevGuideMvpActivitiesAndPlaces.html
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Application Model, i.e. the Document Object Model (DOM), automatically adapts to the
various combinations of User Models and Device Models.

@ - 12Web Bank Demo - Mozilla Firefox ————— RS x
File Edit View History Delicious Bookmarks Tools Help
€« P -€ 0 i ] @] http://localhost:8082/12WebBankDemo/I2WebBankD  v| | Q
< AT A AT s Y Bwem ' i  wm B2..0 ) *+ v
17 12Web Bank Demo
Alda
I Date Deposit Withdrawal Description
Home
27-Oct-2011 2357.11 Salary
Money T[a”SfeE 28-0ct-2011 -45.67  Money Transfer to IBAN IT123; music store
0g ou
¢ 10-Nov-2011 -10 Money Transfer to IBAN IT124: computer store
10-Nov-2011 -23.33 Money Transfer to IBAN IT125: food store
10-Nov-2011 -20 Money Transfer to IBAN IT125: books store
15-Nov-2011 -12.5 Money Transfer to IBAN IT125: food store
22-Nov-2011 -90 Money Transfer to IBAN IT789: train ticket
25-Nov-2011 -1 Money Transfer to IBAN UK125: fly well airlines
25-Nov-2011 =12:12 Money Transfer to IBAN UK199: car rental service

12Web Bank Demo@‘(our Accessible Bank

Done AOm @

Figure 8: HP 12Web Bank Demo: viewing account task.

Figure 9 shows a screenshot of the I2Web Bank Demo application for a blind user.

@ - 12Web Bank Demo - Mozilla Firefox _— v e x
File Edit View History Delicious Bookmarks Tools Help

¢ & v€@ o @ xl Bl @ & 8 http//localhost:8082/12WebBankDemo/I2WebBankDemo. html#HomePlace: Home e
< - - e @ re- - e B ) T R - me e e f L - B2.0 + v

jpjleWeb Bank Demo

Home

Welcome dear User!
Please, choose an action

12Web Bank Demoe\(uur Accessible Bank

: oot T = ¥ Console | HTML~ | C5§ pom £ Qug
Edit a.GLM5J4ICBM ~ |i.GLM5J4ICBM ~ ul - div ~ div -~ div ~ div ~ div -~ div ~ div = body -~ html e
<div style="position: absolute; z-index: -32767; top: -20ex; width: 10em; height: ~ element.style
10ex; ">&nbsp; </div> {
“<div style="position: absolute; overflow: hidden; left: Opx; top: Opx; width: 100%; bottom: 0;
height: 100%;"> left: 0;
ji<div style="position: absolute; left: Opx; top: Opx; right: Opx; bottom: Opx;"> position: absolute
<hl class="GLM5J4ICCM">Actions</h1> right: 0;
“<ul role="menu"> top: 0;
*<1i class="GLM5J4ICBM" role="menuitem"> }
*<1i class="GLM5J4ICBM" role="menuitem"> Inherited from body
:<1} c'lass=:GLM5J4ICBM: role=::menu%tem:> sedndard.css (line 23)
<1i class="GLM5J4ICBM" role="menuitem"> color: black;
</,UI> direction: 1tr;
</div> }
</;£€;w> kedndard.css (line 15)
4 . table td, S
</div> ¥ calart f Y
Done BAEm e«

Figure 9: HP 12Web Bank Demo: application model (WAI-ARIA annotated XHTML fragment).

The lower section of the screenshot in Figure 9 displays part of the application model. Note
how the left-side application menu is modelled as an XHTML div containing an invisible
heading (h1), and a ul/li structure defining the menu. The ul/li structure is also annotated
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with WAI-ARIA roles “menu” and “menuitem”, to unambiguously state the semantics of such
tags. The XHTML fragment displayed in Figure 9 is an example of how the Application Model
adapts to the User Model for blind person.

4.3 Public-i eGovernment demo

The Public-i Connect application is a web application for local government. The aim of
Connect is to facilitate the engagement of the public with local government and the
opportunity for greater involvement in council decisions. In this version of the Connect
application this is achieved through the public webcasting of council meetings to the general
public and the ability for them to contribute. The application is written in PHP and uses the
Code Igniter application framework. Code Igniter is a Model-View-Controller (MVC)
architectural framework; adopting an MVC architecture enables the developers to create
device- (and user-)specific displays and workflows with relative ease.

When a user goes to the application (at http://test.i2web.public-i.tv) they are shown the
main page with welcome information and, on the right hand side, a list of webcasts that are
available to view (see Figure 10).

Login with Google, Twitter, Facebook... m

12Web (test)

Search 1

Welcome to an i2web test site Recent Webcasts

This site has been created to test various extensions to the site including rele markup and adaptive technology.

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Nunc porttitor porta turpis. Sed euismod gravida libero. Phaselus
nibh leo, moliis sit amet, imperdiet sed, egestas id, lee. Nullam lorem risus, adipiscing at, cursus non, scelerisque et, turpis.
Etiam cursus edio in elit. Donec elementum. Ut consequat venenatis mauris. Suspendisse nec justo. Donec eget nibh.
Morbi tincidunt. Pellentesque bibendum ante a quam consequat pharetra. Nam rutrum urna vel diam. Lorem ipsum dolor sit
amet, consectetuer adipiscing elit. Vivamus dui. Praesent hendrerit, eros feugiat consectetuer dignissim, urna nulla tincidunt
justo, vel pretium nisl nisi ut ligula. Etiam ac urna sit amet sapien sodales rhoncus. Curabitur ut negue in nibh pretium
accumsan.

Vivamus vel urna et est gravida lacinia. Proin risus tortor, euismed ac, malesuada at, placerat et, odic. Cras quam metus,
condimentum nec, consectetuer luctus, gravida consequat, quam. Pellentesque habitant merbi tristique senectus et netus
et malesuada fames ac turpis egestas. Praesent id mi id pede rhoncus imperdiet. Ut in odio. Aliqguam ultricies iaculis nulla.
Maecenas consectetuer justo a liberc. Proin non sapien at purus facilisis auctor. Praesent aliquet, sapien in auctor
imperdiet, sapien tortor cursus dui, vel tincidunt erat nulla rhoncus tellus. Class aptent taciti sociosqu ad litora torquent per
conubia nostra, per inceptos himenaecs. Phasellus condimentum pellentesque lec. Sed hendrerit molestie dui. Praesent a
est eu nunc aliguam faucibus. Vivamus libero nisi, dictum quis, molestie at, cor eget, nunc. yante ipsum
primis in faucibus orci luctus et ultrices posuere cubilia Curae; Duis eros justo, fermentum ut, imperdiet non, dignissim non,
odio. Duis eu nisi ac neque iaculis aliguam.

Nullam lectus lectus, egestas et, lacreet non, tincidunt vel, odio. Quisque ulamcorper. Quisque semper mattis dui. Fusce
gravida sapien non arcu. Integer sit amet turpis id nisl convallis malesuada. Nunc eget justo. Duis consectetuer nibh sed
quam. Sed ut neque a elit venenatis evismod. Praesent quis justo. Nulla posuere est vel enim. Phasellus ultrices, nunc vitae
accumsan ultrices, mi est pharetra lorem, sed commedo elit ipsum venenatis erat. Nullam aliqguam. Maecenas et velit.
Aenean pubvinar lec ac enim.

ol

ol

Future games

Wed, 02™ Nov 2011 - 10:45am
Here we see what could be possible with todays
powerful graphics chips.

More technology for tomorrow

Wed, 02™ Nov 2011 - 10:35am

Ancther demonstration video for this site. This
video looks at powerful computing selutions for
tomorrow.

A glimpse of the future

Wed, 027 Nov 2011 - 2:00 am

This is a small bit of demo video. Please Enjoy.

View the webcast library

) publici

Figure 10: Public-i prototype: user home page

Clicking on one of these webcast titles takes the user to the ‘player’ page where the webcast
will load and play. See Figure 11.
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Login with Google, Twitter, Facebook... R Il
12Web (test)
-
Future games 02/11/2011 10:45 Text
ft ®in
Hide Speaker Names g
Index Point Time
Action |% 0:00:04
Race |2 0:00:07
Skill alone |2 0:00:18
Entertainment system > 0:00:23
0:00:04 / 0:00:30
fo— Y o=
- W —
5) public-i

Figure 11: Public-i prototype: player page.

Some WAI/ARIA roles are included in the application. For example, the navigation links listed
across the grey bar have ‘role="navigation” (marked ‘1’ if Figure 12), each webcast listed in
the “Webcast overview” section has ‘role="article”” (marked ‘3’ in Figure 12), and the main
content area has ‘role="main”’ (marked ‘2’ in Figure 12).
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Y<html xmlns="http:/ www.w3.0rg/1999/xhtml" lang="en" xml:lang="en" xmlns:v="urn:schemas-microsoft-com:vml"=
r <head>.</head>
¥ <body=
<!-—START CONTAINER-—=
v<ediv id="container"=
<!--5TART HEADER-—=
vediv id="header" role="banner"=
p=div id="site_name">.=/div=
vodiv id="main_menu">
p<=div cla search" role="article"=.=/div>
0 p<=ul title="Main navigation" role="navigation"=.=/ul=
<fdiv=
p=div id="top_menu"=.=/div=>
=div class="clear"=</div>
=fdiv=
<!——END HEADER-->
6 v<=div id="content" role="main" class=" controller_portal method_index combined_portal_index page_id_375
layout_id_1 neo"=
<div id="tag_filter"=</div=
p=div id="col_1"=.=/div=
Yediv id="col_2">
¥Yediv id="pi_widget_1349" class="pi_widget pi_widget_type_3 pi_widget_type_wview_54 pi_widget_brand_34"
role="region" aria-labelled-by="pi_widget_title_text_ "=
p<div id="pi_widget_title_1348" class="pi_widget_title">.</div>
v<ediv class="pi_widget_content inner" id="pi_widget_content_1349">
p<div clas i_widget_sectionheading"=.=/div=
v<=div class="pi_widget_body">
¥<=div class="inner_body">

p<div onclick="window.location="http://test.iZweb.public-i.tv/corefportal/webcast_interactive/
6 43045';" role="article" aria-labelled-by="item_heading_43945" class="item clickable"s..=/div>
p=div onclick="window.location="http://test.i2web.public-i.tv/corefportal/webcast_interactive/
43044';" role="article" aria-labelled-by="item_heading_43944" class="item clickable"=..</div=
p=div onclick="window.location="http://test.i2web.public-i.tv/coresportal/webcast_interactive/
43943';" role="article" aria-labelled-by="item_heading_43943" class="item clickable last"=.=/div>
<fdiv=
=/div>
<fdiv>
p=div class="pi_widget_footer" role="contentinfo"z.=/div>
= fdiv=
<fdiv>
<div class="clear"=</div>
<fdivs

=div class="clear"=</div=>
<!——FOOTER-—>
p<div id="footer" role="contentinfo"=.=/div=
<div class="clear"=</div>
<!-—END FOOTER-—>
=/div>
<!——END CONTAINER--=
p=script type="text/javascript"=.=/script=
=s5cript src="http://www.ooogle-analytics. comfoa.js" type="text/javascript"==/script>
p=script type="text/javascript"s.=/script=>
=div style="display: none; " id="hiddenlpsubmitdiv"=</div=
p<script=.</script=>
=/body=
= html=

Figure 12: Public-i prototype: DOM fragment (WAI-ARIA enriched application model).

4.4 Polymedia demo

Polymedia CMS is a full-featured and integrated Multichannel Content Management System
specifically designed for supporting the entire content life cycle, from its creation to its
distribution on different distribution chains and devices. It is developed using open
standards such as Java and XML/XSLT. By means of the XML/XSLT technologies, Polymedia
CMS permits the creation of content once and the publication of the same item of content
on several distribution chains.

The first prototype of Polymedia demo is a simple example of a media site developed using
Polymedia CMS, it is published on Polymedia server and usually used for commercial
purposes. It is available online at the following link: http://demos.txt.it/pv/Web/index.shtml.
The example will be soon duplicated and installed on a dedicated machine to work on it
without changing the official version.

The site contains a header consisting of the name and the logo of the site and, just below the
header, a navigation bar which allows shifting between the different sections of the portal. It
has a three column layout:
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e ‘Most visited articles’ section on the left side
e Advertising section on the right side
e News section on the centre column

By clicking on the title of an article it is possible to display the content of the selected article
in the centre column and to insert a comment about that.

Figure 13 shows a page displaying an article of the Polymedia demo prototype. The example
shows an HTML tag annotated with WAI/ARIA roles: the DIV element is annotated with
“navigation” role since it contains a collection of navigation elements, while the UL element
is annotated with “menubar” role since it is a menu that remains visible and fix in all the
pages of the portal. The <li/> elements are annotated with “menuitem” role since they are
options of the menubar.

. Mercoled? 19 Oftobre 111 - 17:4
Polymedia Ney .
Home Politics Economics‘Spon Web TV | Specials | YouToo | Live Channel

Visit counter Article
This arficks has been seen by & POlymedla
wers gty .
MastVisted Artices Sushi price rise good for Japan
) PolymedaatieC Confirms the economic recovery
¥ Spain ease into world ‘..-0 ’ Japanese sushi prices rose in July Produce. Protect
semifinals kad v SRS Bl /ong vith  range of other e y T “'
‘;:"V"“"" Backinlabortax R : products and services, confirming arget and de
it ." fithe continuing recovery in the Valuable Content
¥ Internet Workd 2007 [X )
e L 1 (] nation's economy,
 Third seed Ljubicic sent crash t .
Specials b -
¥ Soccer ranslers Y
5|4 0| = 12| console | MUY | 65 scipt DOM Net ’ ]
| Modfica | 3 < i < ul < divBox MainMenu < divHeader.clearfix < div#PageBlock < divBody.clearfix < divépage < body < html | Stie Eabonato Layout | DOM ¥
o A accesskey p 7
S <body> compact false
= <1-l'-‘<;d=p 2 ¢! dataset DOMStringhdap { }
: isContentéditable false
type
dlick click
3 atvbutes
80
fdiv> 3 M
8 «diy # gethlameditem
B <ul role="menubar®> % gethameditemiS
g<li> # item iten
<a role="senuiten" vitles"Home® varget=* top" href="/pv/Web/index. shtsl">Home</a> % removeNameditem removeNamedlten
</1i>
g<lir
<a role="zenuiten" title="Politics" tazget=" top" href="/pv/Web/homePolitics.sheal">Politics</a> % setiameditems enlis
N % _po_ [xpeonnect wrapped native prototype] { item=item()
g<1>
<a role="menuiten" titles"Zconomics” targevs" top” hrefs®/pv/Web/homeZconomics. sheml®>Economics</a> altri elementi... |

Figure 13: Polymedia prototype.
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5 Model Transport

As specified in the introduction, there are two ways to access the models:

1. Via login data of the user, which allows direct access to specific user and device
model information to the web application; or
2. Via extended HTTP headers:
e x-i2web-uprof for user profiles.
e x-i2web-dprof for device profiles.

These headers are general header fields which MUST contain the following:

e an absolute URI referencing the profile (as defined by RFC2396), or
e an RDF profile instance serialized as RDF/XML.™

" http://www.w3.0rg/TR/REC-rdf-syntax/
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6 Conclusions

This document has presented an overview of the first prototypes of the User, Device and
Application Models. The first versions of these models have been integrated with the
prototypes of WP7. Since the first release, a set of refinements have been included, like:

e Introduction of “abstract” classes like wt:Component or dm:Component to group
core properties;

e Re-grouping of components;

e Dropping of UAProf due to its semantic limitations;

e Declaration of the model transport; etc.

Current work is oriented to the declaration of conformance requirements as a step to
prepare standards submission, definition of more fine-grained properties for some
components, creation of common stereotypes and the optimization of query mechanisms
for triple stores. These improvements will be reported in D5.3.
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Appendix A: List of abbreviations and acronyms

An up-to-date list of common abbreviations and acronyms used in our documents can be
found online at:

http://services.imergo.com/ns/abbreviations.html
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Appendix B: Web Technology model

<?xml version="1.0"?>
<rdf :RDF
xmlns:ccpp="http://www.w3.0rg/2006/09/20-ccpp-schema#"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns="http://i2web.eu/ns/2012/technology#"
xmlns:owl="http://www.w3.0rg/2002/07/owl#"
xmlns:dcterms="http://purl.org/dc/terms/"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xml :base="http://i2web.eu/ns/2012/technology">
<owl:Ontology rdf:about="">
<owl:imports rdf:resource="http://purl.org/dc/terms/"/>
<owl:imports rdf:resource="http://www.w3.0rg/2006/09/20-
ccpp-schema" />
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#{string"
>I2Web Web Technology Model.</rdfs:label>
<dcterms:identifier
rdf :datatype="http://www.w3.0rg/2001/XMLSchema#{string"
>$HeadURL:
http://gforge.i2webdev.org/svn/device model/device model/trunk/src/m
ain/resources/META-INF/vocabularies/technology.rdfs
$</dcterms:identifier>
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>I2Web Web Technology Model to be used in third party
environments.</rdfs:comment>
<rdfs:seelAlso
rdf:resource="http://bentoweb.org/refs/TCDL2.0/" />
<dcterms:date
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>$Date: 2012-05-28 16:00:54 +0200 (Mo, 28 Mai 2012)
$</dcterms:date>
<owl:versionInfo
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>I2Web Web Technology Model.</owl:versionInfo>
</owl:Ontology>
<rdfs:Class rdf:ID="Element">
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#{string"
>Element of the object model of the given markup
technology.</rdfs:comment>
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#{string"
>Element</rdfs:label>
<rdfs:subClassOf>
<rdfs:Class rdf:ID="Component"/>
</rdfs:subClassOf>
</rdfs:Class>
<rdfs:Class rdf:about="#Component">
<rdfs:subClassOf rdf:resource="http://www.w3.0rg/2006/09/20-
ccpp-schema#Component" />
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<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchemafstring"
>A generic Component container derived from
ccpp:Container.</rdfs:comment>
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Generic Component container.</rdfs:label>
</rdfs:Class>
<rdfs:Class rdf:ID="XMLTechnology">
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchemafstring"
>Generic XML Technology.</rdfs:label>
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchemafstring"
>A generic container for XML technologies.</rdfs:comment>
<rdfs:subClassOf>
<rdfs:Class rdf:ID="MarkupTechnology"/>
</rdfs:subClassOf>
</rdfs:Class>
<rdfs:Class rdf:ID="WebTechnology">
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Main container for a web technology.</rdfs:comment>
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchemafstring"
>Web Technology</rdfs:label>
<rdfs:subClassOf rdf:resource="#Component" />
</rdfs:Class>
<rdfs:Class rdf:ID="Attribute">
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Attribute of the object model of the given markup
technology.</rdfs:comment>
<rdfs:subClassOf rdf:resource="#Component" />
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Attribute</rdfs:label>
</rdfs:Class>
<rdfs:Class rdf:ID="StyleTechnology">
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Generic Style Technology.</rdfs:label>
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>A generic container for style technologies.</rdfs:comment>
<rdfs:subClassOf rdf:resource="#WebTechnology"/>
</rdfs:Class>
<rdfs:Class rdf:ID="ContentType">
<rdfs:subClassOf rdf:resource="#Component" />
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Content type used in the web delivery of the given
technology.</rdfs:comment>
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchemaf#string"
>Content Type.</rdfs:label>
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</rdfs:Class>
<rdfs:Class rdf:ID="StyleProperty">
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Property of the object model of the given style
technology.</rdfs:comment>
<rdfs:subClassOf rdf:resource="#Component"/>
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>A Style Property.</rdfs:label>
</rdfs:Class>
<rdfs:Class rdf:about="#MarkupTechnology">
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>A generic container for markup technologies.</rdfs:comment>
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#{string"
>Generic Markup Technology.</rdfs:label>
<rdfs:subClassOf rdf:resource="#WebTechnology" />
</rdfs:Class>
<ccpp:Attribute rdf:ID="version">
<rdfs:range
rdf:resource="http://www.w3.0rg/2001/XMLSchema#string" />
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchemafstring"
>Version identifier.</rdfs:label>
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchemafstring"
>Generic version identifier of a given
element.</rdfs:comment>
</ccpp:Attribute>
<ccpp:Attribute rdf:ID="contentType'">
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Content type(s) for the specification.</rdfs:comment>
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Content type (s) .</rdfs:label>
<rdfs:range rdf:resource="#ContentType"/>
<rdfs:domain rdf:resource="#WebTechnology"/>
</ccpp:Attribute>
<ccpp:Attribute rdf:ID="elements">
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Collection of elements of the
specification.</rdfs:comment>
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Collection of Elements.</rdfs:label>
<rdfs:domain rdf:resource="#MarkupTechnology"/>
</ccpp:Attribute>
<ccpp:Attribute rdf:ID="attributes">
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchemafstring"
>Collection of attributes of the
specification.</rdfs:comment>
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<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchemafstring"
>Collection of Attributes.</rdfs:label>
</ccpp:Attribute>
<ccpp:Attribute rdf:ID="styleProperties">
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Collection of Style Properties.</rdfs:label>
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchemafstring"
>Collection of style properties of the
specification.</rdfs:comment>
<rdfs:domain rdf:resource="#StyleTechnology"/>
</ccpp:Attribute>
<ccpp:Attribute rdf:ID="namespace">
<rdfs:range
rdf:resource="http://www.w3.0rg/2001/XMLSchema#anyURI" />
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#{string"
>Namespace URL.</rdfs:label>
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Namespace URL of the web technology.</rdfs:comment>
<rdfs:domain rdf:resource="#XMLTechnology"/>
</ccpp:Attribute>
</rdf :RDF>
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Appendix C: Device model

<?xml version="1.0"?>
<rdf :RDF
xmlns:ccpp="http://www.w3.0rg/2006/09/20-ccpp-schema#"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns: foaf="http://xmlns.com/foaf/0.1/"
xmlns:wt="http://i2web.eu/ns/2012/technology#"
xmlns:owl="http://www.w3.0rg/2002/07/owl#"
xmlns:dcterms="http://purl.org/dc/terms/"
xmlns="http://i2web.eu/ns/2012/devicemodel#"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xml :base="http://i2web.eu/ns/2012/devicemodel">
<owl:Ontology rdf:about="">
<owl:imports rdf:resource="http://xmlns.com/foaf/0.1/"/>
<owl:imports rdf:resource="http://purl.org/dc/terms/"/>
<dcterms:rightsHolder>
<foaf:0Organization rdf:about="http://i2web.eu/ns/I2Web">
<foaf:homepage rdf:resource="http://i2web.eu/"/>
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#{string"
>I2Web Consortium</rdfs:label>
</foaf:0rganization>
</dcterms:rightsHolder>
<dcterms:title xml:lang="en">Device Model ontology for the
I2Web project.</dcterms:title>
<dcterms:identifier
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>$HeadURL:
http://gforge.i2webdev.org/svn/device model/device model/trunk/src/m
ain/resources/META-INF/vocabularies/devicemodel.rdfs
$</dcterms:identifier>
<dcterms:license
rdf:resource="http://i2web.eu/LICENSE.html" />
<dcterms:date
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>$Date: 2012-05-29 18:31:07 +0200 (Di, 29 Mai 2012)
$</dcterms:date>
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#{string"
>Device Model ontology for the I2Web project.</rdfs:label>
<owl:versionInfo
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#{string"
>Device Model ontology for the I2Web
project.</owl:versionInfo>
<owl:imports rdf:resource="http://www.w3.0rg/2006/09/20-
ccpp-schema" />
</owl:Ontology>
<rdfs:Class rdf:ID="SoftwarePlatform">
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Software Platform</rdfs:label>
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<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchemafstring"
>Software Platform.</rdfs:comment>
<rdfs:seelAlso
rdf:resource="http://www.openmobilealliance.org/tech/profiles/uaprof
/ccppschema-20070511 . rdf#SoftwarePlatform" />
<rdfs:subClassOf>
<rdfs:Class rdf:ID="Component"/>
</rdfs:subClassOf>
</rdfs:Class>
<rdfs:Class rdf:ID="ScreenMagnifier">
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchemafstring"
>Screen Magnifier</rdfs:comment>
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#{string"
>Screen Magnifier</rdfs:label>
<rdfs:subClassOf>
<rdfs:Class rdf:ID="InteractionSoftware"/>
</rdfs:subClassOf>
</rdfs:Class>
<rdfs:Class rdf:ID="Hardware">
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchemafstring"
>Hardware</rdfs:label>
<rdfs:subClassOf>
<rdfs:Class rdf:about="#Component"/>
</rdfs:subClassOf>
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>A hardware component of the device.</rdfs:comment>
</rdfs:Class>
<rdfs:Class rdf:ID="Mouse">
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Mouse</rdfs:comment>
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Mouse</rdfs:label>
<rdfs:subClassOf rdf:resource="#Hardware"/>
</rdfs:Class>
<rdfs:Class rdf:ID="UserAgent">
<rdfs:isDefinedBy
rdf:resource="http://www.w3.org/TR/UAAGl10/glossary.html#u"/>
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Any software that retrieves and renders web content for
users (this may include web browsers, media players, plug-ins, and
other programs that help in retrieving and rendering web
content</rdfs:comment>
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>User Agent</rdfs:label>
<rdfs:seeAlso
rdf:resource="http://www.openmobilealliance.org/tech/profiles/uaprof
/ccppschema-20070511 . rdf#BrowserUA" />
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<rdfs:subClassOf>
<rdfs:Class rdf:ID="ApplicationSoftware"/>
</rdfs:subClassOf>
</rdfs:Class>
<rdfs:Class rdf:ID="Keyboard">
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Keyboard</rdfs:comment>
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchemafstring"
>Keyboard</rdfs:label>
<rdfs:subClassOf rdf:resource="#Hardware"/>
</rdfs:Class>
<rdfs:Class rdf:about="#InteractionSoftware">
<rdfs:subClassOf>
<rdfs:Class rdf:ID="Software"/>
</rdfs:subClassOf>
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#{string"
>Interaction software is software which changes the
interaction of the user in some way, either in terms of the modality
of input/output or in the way the user understands the information
presented to them. This software can be embedded in the operating
system, or it might be an add-on application.</rdfs:comment>
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchemafstring"
>Interaction Software</rdfs:label>
</rdfs:Class>
<rdfs:Class rdf:about="#Component">
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>A generic Component container derived from
ccpp:Component .</rdfs:comment>
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Generic Component container.</rdfs:label>
<rdfs:subClassOf rdf:resource="http://www.w3.0rg/2006/09/20-
ccpp-schema#Component" />
</rdfs:Class>
<rdfs:Class rdf:ID="HardwarePlatform">
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Hardware Platform</rdfs:label>
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Hardware Platform.</rdfs:comment>
<rdfs:seelAlso
rdf:resource="http://www.openmobilealliance.org/tech/profiles/uaprof
/ccppschema-20070511 . rdf#HardwarePlatform" />
<rdfs:subClassOf rdf:resource="#Component" />
</rdfs:Class>
<rdfs:Class rdf:ID="ScreenReader">
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchemafstring"
>Screen Reader</rdfs:comment>
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<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchemafstring"
>Screen Reader</rdfs:label>
<rdfs:subClassOf rdf:resource="#InteractionSoftware"/>
</rdfs:Class>
<rdfs:Class rdf:ID="Display">
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Display</rdfs:comment>
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchemafstring"
>Display</rdfs:label>
<rdfs:subClassOf rdf:resource="#Hardware"/>
</rdfs:Class>
<rdfs:Class rdf:about="#ApplicationSoftware">
<rdfs:subClassOf>
<rdfs:Class rdf:about="#Software"/>
</rdfs:subClassOf>
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#{string"
>Application Software</rdfs:label>
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchemafstring"
>Application software is software which performs some kind
of activity for the user.</rdfs:comment>
</rdfs:Class>
<rdfs:Class rdf:about="#Software">
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Software is a conceptual entity which is a set of computer
programs, procedures, and associated documentation concerned with
the operation of a data processing system.</rdfs:comment>
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Software</rdfs:label>
<rdfs:subClassOf rdf:resource="#Component" />
</rdfs:Class>
<ccpp:Attribute rdf:ID="technologies">
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Technology container (rdf:Bag) for the technologies
supported by the container.</rdfs:comment>
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#{string"
>Technology</rdfs:label>
<rdfs:domain rdf:resource="#Component"/>
</ccpp:Attribute>
</rdf :RDF>

Version 1.0 Page 35 of 51 © 12Web Consortium 2012



First prototypes of the User, Device and Application Models I2Web project (Grant no.: 257623)

Appendix D: User model

<?xml version="1.0"?>
<rdf :RDF
xmlns:ccpp="http://www.w3.0rg/2006/09/20-ccpp-schema#"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns="http://i2web.eu/ns/2012/usermodel#"
xmlns:wt="http://i2web.eu/ns/2012/technology#"
xmlns:owl="http://www.w3.0rg/2002/07/owl#"
xmlns:dcterms="http://purl.org/dc/terms/"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xml :base="http://i2web.eu/ns/2012/usermodel">
<owl:Ontology rdf:about="">
<dcterms:date
rdf:datatype="http://www.w3.0rg/2001/XMLSchemafstring"
>$Date: 2012-05-28 16:35:54 +0200 (Mo, 28 Mai 2012)
$</dcterms:date>
<rdfs:seelAlso
rdf:resource="http://bentoweb.org/refs/TCDL2.0/" />
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#{string"
>I2Web User Model.</rdfs:comment>
<owl:imports
rdf:resource="http://i2web.eu/ns/2012/technology" />
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>I2Web User Model.</rdfs:label>
<owl:versionInfo
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>I2Web User Model.</owl:versionInfo>
<dcterms:identifier
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>$HeadURL:
http://gforge.i2webdev.org/svn/user _model/user model/trunk/src/main/
resources/META-INF/vocabularies/usermodel. rdfs
$</dcterms:identifier>
</owl:Ontology>
<rdf:Property rdf:ID="substitution">
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#{string"
>Substitution of UI components when UI components are
replaced with new ones (substitution can be viewed as a combination
of suppression and insertion of UI components), i.e., provision of
an alternative text description for a blind user.</rdfs:comment>
<rdfs:range
rdf:resource="http://i2web.eu/ns/2012/technology#Component" />
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#{string"
>Substitution Component.</rdfs:label>
</xdf:Property>
<rdf:Property rdf:ID="suppression">
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
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>Suppression Component.</rdfs:label>
<rdfs:range
rdf :resource="http://i2web.eu/ns/2012/technology#Component" />
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Suppression of the UI components that become irrelevant,
i.e., elimination of decorative images for a blind
user .</rdfs:comment>
</rdf:Property>
<rdf:Property rdf:ID="insertion">
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchemafstring"
>Insertion of new UI components to provide access to new
services relevant in the new situation/context, i.e., addition of
subtitles and text descriptions to a movie for a hard-of-hearing
user or addition of additional help cues for an older
adult.</rdfs:comment>
<rdfs:range
rdf:resource="http://i2web.eu/ns/2012/technology#Component" />
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#{string"
>Insertion Component.</rdfs:label>
</rdf:Property>
<rdf:Property rdf:ID="reorganization">
<rdfs:comment
rdf:datatype="http://www.w3.0rg/2001/XMLSchemafstring"
>Reorganization of UI components by revisiting their spatial
layout and/or their temporal dependency. This could result in
simplified layouts for processes that may reduce the cognitive load
for complex operations.</rdfs:comment>
<rdfs:range
rdf:resource="http://i2web.eu/ns/2012/technology#Component" />
<rdfs:label
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Reorganization Component.</rdfs:label>
</rdf:Property>
</rdf :RDF>

Version 1.0 Page 37 of 51 © 12Web Consortium 2012



First prototypes of the User, Device and Application Models I2Web project (Grant no.: 257623)

Appendix E: WAI-ARIA model

See: http://www.w3.org/WAI/ARIA/schemata/aria-1.rdf. More information available,
including licensing, at: http://www.w3.org/TR/wai-aria/.

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE rdf:RDF [
<!'ENTITY xsd "http://www.w3.0rg/2001/XMLSchema#">
<!'ENTITY dc "http://dublincore.org/2003/03/24/dces#">
<!ENTITY owl "http://www.w3.0rg/2002/07/owl#">
<!ENTITY rdfs "http://www.w3.0rg/2000/01/rdf-schema#">
<!ENTITY rdf "http://www.w3.0rg/1999/02/22-rdf-syntax-ns#">
<!ENTITY states "http://www.w3.0rg/2005/07/aaa#">
1>
<rdf:RDF xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmlns:role="http://www.w3.0rg/1999/xhtml/vocab#"
xmlns:states="http://www.w3.0rg/2005/07/aaa#"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmlns:dc="http://purl.org/dc/elements/1.1/#"
xmlns:owl="http://www.w3.0rg/2002/07/owl#"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xml :base="http://www.w3.0rg/WAI/ARIA/Schemata/aria-
1"><!--==0bjects==--><owl:ObjectProperty rdf:ID="baseConcept">
<rdfs:comment xml:lang="en">This is similar to type but
without
inheritance of limitations and properties.
role:baseConcepts are designed as
a substitute for inheritance for external concepts.
</rdfs:comment>
<rdfs:subpropertyOf rdf:resource="rdfs:seeAlso"/>
<rdfs:domain rdf:resource="#roletype"/>
</owl:ObjectProperty>
<owl :ObjectProperty rdf:ID="supportedState'">
<rdfs:comment xml:lang="en">A state that can be supported
for this
Role</rdfs:comment>
<rdfs:domain rdf:resource="#roletype"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="requiredState">
<rdfs:comment xml:lang="en">A state that must be provided
for this
Role</rdfs:comment>
<rdfs:subpropertyOf rdf:resource="#supportedState"/>
<rdfs:domain rdf:resource="#roletype"/>
</owl:ObjectProperty>
<owl :ObjectProperty rdf:ID="scope">
<rdfs:comment xml:lang="en">Context where this role is
allowed</rdfs:comment>
<rdfs:domain rdf:resource="#roletype"/>
</owl :ObjectProperty>
<owl:ObjectProperty rdf:ID="mustContain">
<rdfs:comment xml:lang="en">A child that must be contained
by this
role</rdfs:comment>
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<rdfs:subpropertyOf rdf:resource="{#scope"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="nameFrom">
<rdfs:comment>How a role type name is extracted and
referenced
inside a document. Values are "author": name comes from
values
provided by the author in explict markup features; and
"subtree":
name comes from the text value of the element
node .</rdfs:comment>
<rdfs:domain rdf:resource="#widget"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="childrenArePresentational">
<rdfs:comment xml:lang="en">The children are
presenational. Assistive
technologies may choose to hid the children
from the user.</rdfs:comment>
<rdfs:range
rdf:resource="http://www.w3.0rg/2001/XMLSchema#boolean" />
<rdfs:domain rdf:resource="#roletype"/>
</owl:ObjectProperty>
<owl:Class rdf:ID="alert">
<rdfs:subClassOf rdf:resource="#region"/>
<rdfs:seeAlso rdf:resource="http://www.w3.0rg/TR/2007/REC-
xforms-20071029/#ui-common-elements-alert" />
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="alertdialog">
<rdfs:subClassOf rdf:resource="#alert"/>
<rdfs:subClassOf rdf:resource="#dialog"/>
<rdfs:seeAlso rdf:resource="http://www.w3.org/TR/2007/REC-
xforms-20071029/#ui-common-elements-alert" />
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="application">
<rdfs:subClassOf rdf:resource="#landmark"/>
<rdfs:seeAlso rdf:resource="http://www.w3.org/TR/di-
gloss/#def-delivery-unit" />
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="article">
<rdfs:subClassOf rdf:resource="#document"/>
<rdfs:subClassOf rdf:resource="{#region"/>
<rdfs:seeAlso rdf:resource="http://www.w3.0rg/TR/2010/WD-
html5-20100624/sections.html#ithe-article-element" />
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="banner'">
<rdfs:subClassOf rdf:resource="#landmark"/>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="button">
<rdfs:subClassOf rdf:resource="#command"/>
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<role:baseConcept
rdf:resource="http://www.w3.org/TR/html4/interact/forms.htmliedef-
BUTTON" />
<rdfs:seeAlso rdf:resource="http://www.w3.org/TR/2007/REC-
xforms-20071029/#ui-button" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-expanded" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-pressed" />
<role:nameFrom>contents</role:nameFrom>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="checkbox">
<rdfs:subClassOf rdf:resource="#input"/>
<rdfs:seeAlso
rdf:resource="http://www.w3.0rg/TR/html401l/interact/forms.htmliiedef-
INPUT" />
<role:requiredState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-checked" />
<role:nameFrom>contents</role:nameFrom>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="columnheader">
<rdfs:subClassOf rdf:resource="#gridcell"/>
<rdfs:subClassOf rdf:resource="#sectionhead"/>
<rdfs:subClassOf rdf:resource="#widget"/>
<role:baseConcept
rdf:resource="http://www.w3.org/TR/html4/struct/tables.html#edef-
TH" />
<role:scope rdf:resource="#row"/>
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-sort" />
<role:nameFrom>contents</role:nameFrom>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="combobox">
<rdfs:subClassOf rdf:resource="#select"/>
<rdfs:seeAlso
rdf:resource="http://www.w3.0org/TR/html401/interact/forms.html#edef-
SELECT" />
<rdfs:seeAlso rdf:resource="http://www.w3.org/TR/2007/REC-
xforms-20071029/#ui-selectMany" />
<role:mustContain rdf:resource="#listbox"/>
<role:mustContain rdf:resource="#textbox"/>
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaaffaria-autocomplete" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-required" />
<role:requiredState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-expanded" />
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="command">
<rdfs:subClassOf rdf:resource="#widget"/>
<rdfs:seeAlso rdf:resource="http://www.w3.org/TR/2010/WD-
html5-20100624/interactive-elements.html#the-command" />
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<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="complementary">
<rdfs:subClassOf rdf:resource="#landmark"/>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="composite">
<rdfs:subClassOf rdf:resource="#widget"/>
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-activedescendant" />
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="contentinfo">
<rdfs:subClassOf rdf:resource="#landmark"/>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="definition">
<rdfs:subClassOf rdf:resource="#section"/>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="dialog">
<rdfs:subClassOf rdf:resource="#window"/>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="directory">
<rdfs:subClassOf rdf:resource="#list"/>
<rdfs:seeAlso
rdf:resource="http://www.daisy.orqg/z3986/2005/Z23986-
2005.html#Guide" />
<role:nameFrom>contents</role:nameFrom>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="document">
<rdfs:subClassOf rdf:resource="#structure"/>
<rdfs:seeAlso rdf:resource="http://www.w3.org/TR/di-
gloss/#def-delivery-unit" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-expanded" />
<role:nameFrom> author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="form">
<rdfs:subClassOf rdf:resource="#landmark"/>
<role:baseConcept
rdf:resource="http://www.w3.0org/TR/html1401/interact/forms.html#edef-
FORM" />
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="grid">
<rdfs:subClassOf rdf:resource="{#composite" />
<rdfs:subClassOf rdf:resource="#region"/>
<role:baseConcept
rdf:resource="http://www.w3.org/TR/html4/struct/tables.html#edef-
TABLE" />
<role:mustContain rdf:resource="#row"/>
<role:mustContain rdf:resource="#rowgroup"/>
<role:mustContain rdf:resource="#row"/>
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<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#aria-level" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-multiselectable" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-readonly" />
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="gridcell">
<rdfs:subClassOf rdf:resource="#section"/>
<rdfs:subClassOf rdf:resource="#widget"/>
<role:baseConcept
rdf:resource="http://www.w3.0rg/TR/html4/struct/tables.htmlf{edef-
D" />
<role:scope rdf:resource="#row"/>
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-readonly" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-required" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-selected" />
<role:nameFrom>contents</role:nameFrom>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="group">
<rdfs:subClassOf rdf:resource="#section"/>
<rdfs:seeAlso
rdf:resource="http://www.w3.0org/TR/html401/interact/forms.html#edef-
FIELDSET"/>
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-activedescendant" />
<role:nameFrom> author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="heading">
<rdfs:subClassOf rdf:resource="{#sectionhead"/>
<rdfs:seeAlso
rdf:resource="http://www.w3.0rg/TR/html4/struct/global.htmlffedef-
H1"/>
<rdfs:seeAlso
rdf:resource="http://www.w3.0rg/TR/html4/struct/global.htmlffedef-
H2" />
<rdfs:seelAlso
rdf:resource="http://www.w3.org/TR/html4/struct/global.html#edef-
H3"/>
<rdfs:seelAlso
rdf:resource="http://www.w3.0org/TR/html4/struct/global.html#edef-
H4" />
<rdfs:seelAlso
rdf:resource="http://www.w3.0rg/TR/html4/struct/global.htmlffedef-
H5"/>
<rdfs:seelAlso
rdf:resource="http://www.w3.0rg/TR/html4/struct/global.htmlf{edef-
H6" />
<rdfs:seeAlso
rdf :resource="http://www.loc.gov/nls/z3986/v100/dtbookll0doc.htmflev
elhd"/>
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<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#aria-level" />
</owl:Class>
<owl:Class rdf:ID="img">
<rdfs:subClassOf rdf:resource="#section"/>
<rdfs:seeAlso
rdf:resource="http://www.loc.gov/nls/z3986/v100/dtbookll0doc.htm#img
group"/>
<rdfs:seeAlso
rdf:resource="http://www.w3.0rg/TR/html401/struct/objects.htmliiedef-
IMG" />
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="input">
<rdfs:subClassOf rdf:resource="#widget"/>
<rdfs:seeAlso rdf:resource="http://www.w3.org/TR/2007/REC-
xforms-20071029/#ui-input"/>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="landmark'">
<rdfs:subClassOf rdf:resource="#region"/>
<role:nameFrom>contents</role:nameFrom>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="link">
<rdfs:subClassOf rdf:resource="#command"/>
<rdfs:seeAlso
rdf:resource="http://www.w3.0rg/TR/html401/struct/links.html#fedef-
LINK"/>
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-expanded" />
<role:nameFrom>contents</role:nameFrom>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="list">
<rdfs:subClassOf rdf:resource="#region"/>
<role:baseConcept
rdf:resource="http://www.w3.0rg/TR/html4/struct/lists.html#fedef-
uL"/>
<role:baseConcept
rdf:resource="http://www.w3.0org/TR/html4/struct/lists.htmlffedef-
oL"/>
<role:mustContain rdf:resource="#group"/>
<role:mustContain rdf:resource="#listitem"/>
<role:mustContain rdf:resource="#listitem"/>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="listbox'">
<rdfs:subClassOf rdf:resource="#list"/>
<rdfs:subClassOf rdf:resource="#select"/>
<rdfs:seeAlso
rdf:resource="http://www.w3.0rg/TR/html401l/interact/forms.htmliiedef-
SELECT" />
<rdfs:seeAlso rdf:resource="http://www.w3.org/TR/2007/REC-
xforms-20071029/#ui-selectMany" />
<role:mustContain rdf:resource="#option"/>
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<role:supportedState
rdf :resource="http://www.w3.0rg/2005/07/aaa#faria-multiselectable" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-required" />
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="listitem">
<rdfs:subClassOf rdf:resource="#section"/>
<role:baseConcept
rdf:resource="http://www.w3.0rg/TR/html4/struct/lists.htmlffedef-
LI"/>
<rdfs:seeAlso rdf:resource="http://www.w3.o0rg/TR/2007/REC-
xforms-20071029/#ui-common-elements-item" />
<role:scope rdf:resource="#list"/>
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-level" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-posinset" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-setsize" />
<role:nameFrom>contents</role:nameFrom>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="log">
<rdfs:subClassOf rdf:resource="#region"/>
<role:nameFrom> author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="main">
<rdfs:subClassOf rdf:resource="#landmark"/>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="marquee">
<rdfs:subClassOf rdf:resource="#section"/>
</owl:Class>
<owl:Class rdf:ID="math">
<rdfs:subClassOf rdf:resource="#section"/>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="menu">
<rdfs:subClassOf rdf:resource="#list"/>
<rdfs:subClassOf rdf:resource="#select"/>
<rdfs:seelAlso
rdf:resource="http://www.loc.gov/nls/z3986/v100/dtbookll0doc.htmf#sid
ebar"/>
<rdfs:seeAlso rdf:resource="http://www.w3.org/TR/2007/REC-
xforms-20071029/#ui-selectMany" />
<rdfs:seelAlso
rdf:resource="http://download.oracle.com/javase/6/docs/api/javax/acc
essibility/AccessibleRole.html#MENU" />
<role:mustContain rdf:resource="#group"/>
<role:mustContain rdf:resource="#menuitemradio"/>
<role:mustContain rdf:resource="#menuitem"/>
<role:mustContain rdf:resource="#menuitemcheckbox"/>
<role:mustContain rdf:resource="#menuitemradio"/>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
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<owl:Class rdf:ID="menubar">
<rdfs:subClassOf rdf:resource="#menu"/>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="menuitem">
<rdfs:subClassOf rdf:resource="#command" />
<rdfs:seeAlso
rdf:resource="http://download.oracle.com/javase/6/docs/api/javax/acc
essibility/AccessibleRole.html#MENU ITEM"/>
<role:scope rdf:resource="#menu"/>
<role:scope rdf:resource="#menubar"/>
<role:nameFrom>contents</role:nameFrom>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="menuitemcheckbox">
<rdfs:subClassOf rdf:resource="#checkbox"/>
<rdfs:subClassOf rdf:resource="#menuitem"/>
<role:scope rdf:resource="#menu"/>
<role:scope rdf:resource="#menubar"/>
<role:nameFrom>contents</role:nameFrom>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="menuitemradio'">
<rdfs:subClassOf rdf:resource="#menuitemcheckbox"/>
<rdfs:subClassOf rdf:resource="#radio"/>
<role:scope rdf:resource="#menu"/>
<role:scope rdf:resource="#menubar"/>
<role:nameFrom>contents</role:nameFrom>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="navigation">
<rdfs:subClassOf rdf:resource="#landmark"/>
<rdfs:seeAlso rdf:resource="http://www.w3.org/TR/2010/WD-
html5-20100624/sections.html#ithe-nav-element" />
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="note">
<rdfs:subClassOf rdf:resource="#section"/>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="option">
<rdfs:subClassOf rdf:resource="#input"/>
<role:baseConcept
rdf:resource="http://www.w3.0org/TR/html4/interact/forms.htmliedef-
OPTION"/>
<rdfs:seeAlso rdf:resource="http://www.w3.org/TR/2007/REC-
xforms-20071029/#ui-common-elements-item" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-checked" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-posinset" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-selected" />
<role:supportedState
rdf :resource="http://www.w3.0rg/2005/07/aaa#faria-setsize" />
<role:nameFrom>contents</role:nameFrom>
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<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="presentation">
<rdfs:subClassOf rdf:resource="#structure"/>
</owl:Class>
<owl:Class rdf:ID="progressbar">
<rdfs:subClassOf rdf:resource="#range" />
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="radio">
<rdfs:subClassOf rdf:resource="#checkbox"/>
<rdfs:subClassOf rdf:resource="#option"/>
<rdfs:seeAlso
rdf:resource="http://www.w3.0org/TR/html401/interact/forms.html#edef-
INPUT" />
<role:nameFrom>contents</role:nameFrom>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="radiogroup">
<rdfs:subClassOf rdf:resource="{#select"/>
<role:mustContain rdf:resource="#radio"/>
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-required" />
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="range">
<rdfs:subClassOf rdf:resource="#widget"/>
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-valuemax" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-valuemin" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-valuenow" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-valuetext" />
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="region">
<rdfs:subClassOf rdf:resource="#section"/>
<rdfs:seeAlso
rdf:resource="http://www.w3.0rg/TR/html401/present/frames.htmlfedef-
FRAME" />
<rdfs:seeAlso rdf:resource="http://www.w3.0org/TR/di-
gloss/#def-perceivable-unit" />
<role:nameFrom> author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="roletype">
<rdfs:subClassOf>
<owl :Restriction>
<owl :onProperty
rdf:resource="http://dublincore.orqg/2003/03/24/dces#description" />
<owl:cardinality
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string">1</owl:cardin
ality>
</owl:Restriction>
</rdfs:subClassOf>
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<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-atomic" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-busy" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-controls" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-describedby" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-disabled" />
<role:supportedState
rdf :resource="http://www.w3.0rg/2005/07/aaa#faria-dropeffect" />
<role:supportedState
rdf :resource="http://www.w3.0rg/2005/07/aaa#faria-flowto" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-grabbed" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#taria-haspopup" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-hidden" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-invalid" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-label" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-labelledby" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-live" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-owns" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-relevant"/>
<rdfs:seeAlso rdf:resource="http://www.w3.org/TR/xhtml-
role/#s_role module attributes"/>
<rdfs:seeAlso
rdf:resource="http://www.w3.0org/TR/html401/struct/links.htmliedef-
LINK" />
<rdfs:seeAlso
rdf:resource="http://purl.org/dc/elements/1.1/type" />
</owl:Class>
<owl:Class rdf:ID="row">
<rdfs:subClassOf rdf:resource="{#group"/>
<rdfs:subClassOf rdf:resource="#widget"/>
<role:baseConcept
rdf:resource="http://www.w3.0org/TR/html4/struct/tables.html#edef-
TR" />
<role:scope rdf:resource="#grid"/>
<role:scope rdf:resource="#rowgroup"/>
<role:scope rdf:resource="#treegrid" />
<role:mustContain rdf:resource="#columnheader" />
<role:mustContain rdf:resource="#gridcell" />
<role:mustContain rdf:resource="#rowheader"/>
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-level" />
<role:supportedState
rdf :resource="http://www.w3.0rg/2005/07/aaa#faria-selected" />
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<role:nameFrom>contents</role:nameFrom>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="rowgroup">
<rdfs:subClassOf rdf:resource="#group"/>
<role:baseConcept
rdf:resource="http://www.w3.0rg/TR/html4/struct/tables.htmlffedef-
TBODY" />
<role:scope rdf:resource="#grid"/>
<role:mustContain rdf:resource="#row"/>
<role:nameFrom>contents</role:nameFrom>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="rowheader">
<rdfs:subClassOf rdf:resource="#gridcell"/>
<rdfs:subClassOf rdf:resource="#sectionhead"/>
<rdfs:subClassOf rdf:resource="#widget"/>
<role:baseConcept
rdf:resource="http://www.w3.org/TR/html4/struct/tables.html#edef-
TH" />
<role:scope rdf:resource="#row"/>
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-sort" />
<role:nameFrom>contents</role:nameFrom>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="search">
<rdfs:subClassOf rdf:resource="#landmark"/>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="section">
<rdfs:subClassOf rdf:resource="#structure"/>
<rdfs:seeAlso
rdf:resource="http://www.loc.gov/nls/z3986/v100/dtbookll0doc.htm#fro
ntmatter" />
<rdfs:seeAlso
rdf : resource="http://www.loc.gov/nls/z3986/v100/dtbookll0doc.htmilev
el"/>
<rdfs:seeAlso rdf:resource="http://www.w3.org/TR/REC-
smil/#par"/>
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-expanded" />
<role:nameFrom>contents</role:nameFrom>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="sectionhead">
<rdfs:subClassOf rdf:resource="#structure"/>
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-expanded" />
<role:nameFrom>contents</role:nameFrom>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="select">
<rdfs:subClassOf rdf:resource="{#composite"/>
<rdfs:subClassOf rdf:resource="#group"/>
<rdfs:subClassOf rdf:resource="#input"/>
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<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="separator">
<rdfs:subClassOf rdf:resource="#structure"/>
<rdfs:seelAlso
rdf:resource="http://www.w3.0rg/TR/html401l/present/graphics.html#iede
£-HR" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-expanded" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-orientation" />
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="scrollbar">
<rdfs:subClassOf rdf:resource="#input"/>
<rdfs:subClassOf rdf:resource="#range" />
<role:requiredState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-controls" />
<role:requiredState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-orientation" />
<role:requiredState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-valuemax" />
<role:requiredState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-valuemin" />
<role:requiredState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-valuenow" />
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="slider">
<rdfs:subClassOf rdf:resource="#input"/>
<rdfs:subClassOf rdf:resource="#range"/>
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-orientation" />
<role:requiredState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-valuemax" />
<role:requiredState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-valuemin" />
<role:requiredState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-valuenow" />
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="spinbutton">
<rdfs:subClassOf rdf:resource="#input"/>
<rdfs:subClassOf rdf:resource="{#range"/>
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-required" />
<role:requiredState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-valuemax" />
<role:requiredState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-valuemin" />
<role:requiredState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-valuenow" />
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="status">
<rdfs:subClassOf rdf:resource="#region"/>
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</owl:Class>
<owl:Class rdf:ID="structure">
<rdfs:subClassOf rdf:resource="#roletype"/>
</owl:Class>
<owl:Class rdf:ID="tab">
<rdfs:subClassOf rdf:resource="#sectionhead"/>
<rdfs:subClassOf rdf:resource="#widget"/>
<role:scope rdf:resource="#tablist"/>
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-selected" />
<role:nameFrom>contents</role:nameFrom>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="tablist">
<rdfs:subClassOf rdf:resource="#composite" />
<rdfs:subClassOf rdf:resource="#directory"/>
<rdfs:seelAlso
rdf:resource="http://www.daisy.org/z3986/2005/Z23986-
2005.html#Guide" />
<role:mustContain rdf:resource="#tab"/>
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#aria-level" />
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="tabpanel">
<rdfs:subClassOf rdf:resource="#region"/>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="textbox">
<rdfs:subClassOf rdf:resource="#input"/>
<rdfs:seeAlso rdf:resource="http://www.w3.org/TR/2007/REC-
xforms-20071029/#ui-input" />
<rdfs:seelAlso
rdf:resource="http://www.w3.0rg/TR/html4/interact/forms.html#fedef-
TEXTAREA" />
<rdfs:seeAlso
rdf:resource="http://www.w3.org/TR/html4/interact/forms.htmliedef-
INPUT" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-activedescendant" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaaffaria-autocomplete" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaaffaria-multiline" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaatfaria-readonly" />
<role:supportedState
rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-required" />
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="timer">
<rdfs:subClassOf rdf:resource="{#status"/>
<role:nameFrom>author</role:nameFrom>
</owl:Class>
<owl:Class rdf:ID="toolbar">
<rdfs:subClassOf rdf:resource="#group"/>
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<role:

nameFrom>author</role:nameFrom>

</owl:Class>
<owl:Class rdf:ID="tooltip">

<rdfs:

subClassOf rdf:resource="#section"/>

</owl:Class>
<owl:Class rdf:ID="tree">

<rdfs:
:mustContain rdf:resource="#group"/>
<role:
<role:
<role:

<role

subClassOf rdf:resource="#select"/>

mustContain rdf:resource="#treeitem"/>
mustContain rdf:resource="#treeitem"/>
supportedState

rdf :resource="http://www.w3.0rg/2005/07/aaa#faria-multiselectable" />

<role:

supportedState

rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-required" />

<role:

nameFrom>author</role:nameFrom>

</owl:Class>
<owl:Class rdf:ID="treegrid">

<rdfs:
<rdfs:
<role:
<role:

subClassOf rdf:resource="#grid"/>
subClassOf rdf:resource="#tree"/>
mustContain rdf:resource="#row"/>
nameFrom>author</role:nameFrom>

</owl:Class>
<owl:Class rdf:ID="treeitem">

<rdfs:
<rdfs:
<role:
<role:
<role:
<role:

subClassOf rdf:resource="#listitem"/>
subClassOf rdf:resource="#option"/>
scope rdf:resource="#group"/>

scope rdf:resource="#tree"/>
nameFrom>contents</role:nameFrom>
nameFrom>author</role:nameFrom>

</owl:Class>
<owl:Class rdf:ID="widget">

<rdfs:

subClassOf rdf:resource="#roletype"/>

</owl:Class>
<owl:Class rdf:ID="window">

<rdfs:
<role:

subClassOf rdf:resource="{#roletype"/>
supportedState

rdf:resource="http://www.w3.0rg/2005/07/aaa#faria-expanded" />

<role:nameFrom> author</role:nameFrom>
</owl:Class>
</rdf :RDF>
Version 1.0 Page 51 of 51 © 12Web Consortium 2012



	Executive Summary
	1 Introduction and architecture
	2 Device model
	2.1 Dublin Core Terms
	2.2 Web Technology model
	2.2.1 Classes
	2.2.2 Properties
	2.2.3 Content Types

	2.3 Device model
	2.3.1 Classes
	2.3.2 Properties


	3 User model
	3.1.1 Classes
	3.1.2 Properties

	4 Application model
	4.1 Application model guidelines
	4.2 HP I2Web Bank demo
	4.3 Public-i eGovernment demo
	4.4 Polymedia demo

	5 Model Transport
	6 Conclusions
	7 References
	Appendix A: List of abbreviations and acronyms
	Appendix B: Web Technology model
	Appendix C: Device model
	Appendix D: User model
	Appendix E: WAI-ARIA model

