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• Traditional user interface development approaches are insufficient for 
supporting the new generation service front-ends.

• Oriented to specific platforms, devices or modalities

• normally a PC device and GUI modality (big screen mouse & keyboard)
• Imperative, platform and language-driven development style 

• increases the effort and time to market suffers
• UI designers cannot fully concentrate on the real application 

requirements.
• Do not support the development of context-aware UI / contents

• Example : AJAX-based UIs

• HTML 

• neither device nor modality independent
• Javascript

• both device dependent and imperative 
• Impossible to adapt to multiple devices / modalities

• Accessibility is also an issue 

• There is a big yet-to-be-explored potential for declarative authoring 
languages for UI

• Applying existing research results on model-based UI development
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• Developers have always been demanding more powerful 
abstraction mechanisms . As a result, the market has responded 
with declarative and imperative solutions:

• Ajax Toolkits 

• Dojo, Yahoo, GWT, ...
• Vendor-Locking, imperative, oriented to an specific problem

• Proprietary, tag-based, higher-level abstraction layers

• JSF, XAML, XUL, Laszlo, MSXML 

• They normally reinvent the wheel for the 80% of the 
functionality offered

• There is a remaining 20% of functionality that might be 
interesting

• Deal with the concrete UI (typically for PCs) representation 
but not with the abstract UI

• Existing standards are insufficient but

• can be “wisely” extended with additional functionalities

• they can be a good starting point for new languages

• Promote reuse and interoperability
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• Developers often don’t understand the difference 
between

• Authoring formats

• A format intended for humans that provides as many 
abstraction levels as possible

• Delivery formats

• A format to be interpreted directly by the client platform (the 
web browser, for example)

• HTML 4 / 5, CSS, etc are delivery formats 

• Unfortunately in many occasions are used as authoring 
formats
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• Instructions given by the author to guide the adaptation 
process  through different Contexts

• The adaptation might need to be done at runtime!

• Kind of policies

• Styling / Theming policies

• Layout policies

• Rendering policies (mapping between the abstract and concrete 
user interface)

• Content Selection policies

• Pagination policies

• Context-Aware Reordering Policies

• Examples
• Reorder a menu to give preference to user’s tastes
• Reorder a table depending on the location
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• For defining adaptation policies it is necessary to

• Set up a common and extensible framework for adaptation 
policies 

• For each kind of policies define a “vocabulary of properties” that 
will be used for defining the policies

• Have a language that allow to choose between different policies 
for different Contexts. 

• DISelect might  be the starting point for such language 

• More research is needed on this!
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IDEAL
A Model-Based Authoring Language for 

Web Applications targeted to multiple 
Delivery Contexts
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• IDEAL is an Authoring Format easy-to-be learned by typical Web 
Authors

• Simple things should be easy            (80%)

• Complex things should be possible   (20%)

• Defined under the Eureka-CELTIC project MyMobileWeb

• After 4 years of engineering experience

• Main characteristics

• Modular and Extensible

• “XHTML Family Module Conformant Language”
• Extensions must follow XHTML Modularization 1.1

• Not too abstract nor too concrete (good compromise)

• There is no wheel reinvention

• Reuse an existing standard whenever it is feasible
• Initially thought for visual modality but 

• prepared to evolve to support any kind of modality
• Targeted both to content and applications

• IDEAL is not XHTML 1, XHTML 2, HTML 4, HTML 5 …

• A superset of W3C’s Device Independent Authoring Language, DIAL
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• IDEAL v 1.0 was designed to deal with the problem of creating web 
applications that adapt to multiple Delivery Contexts

• Based on simple containers and interactors

• Select, menu, table, 
• Prepared to be used mainly over the Java Platform

• CSS was used both for theming and guiding the adaptation process

• IDEAL v1.0 has a rendering engine that generates markup code for the Mobile 
Web platform 

• IDEAL v1.0 lessons learned

• The need of modularization

• The need of extensibility (at the language and at the toolkit level)

• The need to be language neutral

• Whenever is possible reuse existing markup

• CSS cannot be sufficient to deal with adaptation policies

• The need to support at the same time content-driven and application-
driven features

• IDEAL v2.0

• The new generation of the IDEAL language

• Result of our previous experience
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IDEAL Language 2.0 (II) 
• It clearly separates

• UI Structure

• UI Components / Binding with the target toolkit, for example, DoJo

• UI Behaviour

• UI Data / Content Model Definition & Restrictions

• UI Data / Content Binding (including repetitions)

• UI Layout

• UI Theming (Look & Feel)

• UI Adaptation / Selection Policies (to deal with multiple DCs)

• UI Accessibility

• UI Content / Data Semantic Annotations

• Standards integrated

• XForms

• XMLEvents

• Role Attribute / Access Module

• DISelect

• RDFa

• XBL 2
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• IDEAL Overview

• Overview of the specification

• IDEAL Core Language

• IDEAL Concrete UI Language (reusing ARIA work and taxonomy)

• IDEAL Layout Definition

• IDEAL Adaptation / Transformation Policies

• IDEAL Themes & Look & Feel (leveraging CSS)

• IDEAL Semantic Annotations (extending RDFa)

• IDEAL Toolkit Bindings

• IDEAL Extension Guidelines (based on XHTML 1.1 Modularization)

• IDEAL Primer

• General tutorial for developers with lots of examples

• IDEAL for AJAX developers

• Tutorial targeted to typical HTML, Javascript, CSS developers

• IDEAL for Mobile Web Developers

• IDEAL for …

• Licensed under a Creative Commons 3.0 License (Attr ibution Non-Commercial)
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• A Working Draft is available at

• https://svn.forge.morfeo-
project.org/svn/mymobileweb/trunk/specs/ideal/index.html

• Modules

• UI Structure

• Based on DIAL

• UI Components 

• XForms + Extensions

• UI Behaviour

• XML Events

• XForms Actions + Extensions

• UI Data / Content Model Definition & Restrictions

• XForms + Extensions (models based on objects are permitted)

• UI Data / Content Binding

• XForms + Extensions (Dotted expressions are permitted)

• UI Accessibility

• The XHTML Access Module

• Selection to allow context-aware UIs

• Based on DISelect
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• Repeating structures 

• XML instance (e.g. table control)

• View source code

• JSON instance (e.g. ordered list control)

• View source code

• Binding

• Validation

• View source code

• Formatting

• View source code

• Inclusion

• View source code

• Selection

• View source code

• UI Behaviour

• Actions / Events

• View source code
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• Short Term Actions

• IDEAL Core 

• A complete and nearly stable version of the spec will be 
available on Q12009

• The rest of the IDEAL specs will be available by Q2 2009

• For some subjects it is needed to investigate more

• Tutorial Materials are expected for Q3 2009

• Implementation plans

• A subset of the IDEAL Core Language (v1.1) is already 
implemented in MyMobileWeb v 3.2

• The rendering engine generates markup for mobile web-
enabled devices

• Next Targets

• Convergence between IDEAL 2.0 and UsiXML NG

• Re-Modularize following a layered approach

• Task Models vs Abstract UI vs Concrete UI

• Research towards Model-Based UI that allows to create compelling 
context-aware UIs
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Automatic Content & 
Application Adaptation on 

the Mobile Web
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• Accessing web applications and contents from mobile devices like cell 
phones or PDAs

• Delivering web pages to the mobile and to utilize features of the 
mobile platform

• Origins

• From old WAP  to the Mobile Web (HTTP + XHTML + CSS)

• The opportunity for the mobile web is huge!

• For every computer in the world there are three mobile phones

• By 2010 there will be 4 billion (aprox. 60% world population) mobile 
phones on the planet. Mobile data usage is growing exponentially

• Japan and Korea are the most advanced markets

• Mobiles provide an affordable and accessible computing platform 

• Developing countries
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• Advantages

• Users can access information anytime, anywhere, and when 
they want

• Tasks can be accomplished from anywhere

• The user interface can be enriched

• Launch phone calls, SMS sending from web pages

• New services are possible

• Push Services

• Location-Based Services

• Service that exploit the mobile delivery context (context-
aware services)
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• Challenges

• Restrictions of the mobile environment � Delivery Context

• Diversity of devices and browsers (huge number of 
combinations)

• Different markup, images support, etc.

• Different screen sizes (even some devices can be rotated)

• Input mechanisms different than desktop

• CPU, Memory Constraints

• People use their mobiles differently than their desktops

• Different context � Mobile Optimized Web Sites

• Developing for the mobile is hard if you would like to support 
different devices exploiting its capabilities at a maximum
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• Do Nothing

• Rely on a third party to adapt a desktop-oriented site

• Content Transformation Proxys, ex. Google’s or Novarra’s

• Enhanced browsers : ex. Safari on iPhone

• The user experience can be bad

• + Network traffic � + to pay, + latencies

• Some desktop oriented sites / apps cannot be adapted

• Navigation not optimized for the mobile

• LCD, Lowest Common Denominator

• Develop mobile-optimized content taking into account the “worst 
case”

• Easy but you don’t exploit device capabilities at a maximum .. 

• Functional user experience
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• Automatic adaptation of content & application as per the delivery context’s 
characteristics

• Harmonized User Experience

• Some Techniques

• Alternative CSSs (via CSS Media Queries)

• Redirection per device detection

• Automatic pagination of large contents

• Sending the correct markup / MIME type / charset

• Scaling graphics

• Media Sets

• …

• Adaptation is better but LCD is easier

• You will need a platform that performs automatic adaptation !

• You will need an authoring language to create your device independent 
application that will be adapted at runtime !
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Adaptation to Multiple Contexts 
(II)

• Goal: Single Authoring - Multiple Adaptation

• In practice : Flexible authoring

• Device Independent Authoring Language

• HTML is not DI ! � Mainly due to forms

• Allow authors to write content and applications that can be 
accessed by users via a wide variety of different devices with 
different capabilities

• Exploiting the Delivery Context during the adaptation process

• Static properties (session-invariant) (ex. Weight)

• Dynamic properties (ex. Battery level)

• DDRs (Device Description Repositories)

• WURFL

• Device Atlas (dotMobi)
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MyMobileWeb
An open source platform for developing 

Mobile Web applications and portals
http://mymobileweb.morfeo-project.org
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• MyMobileWeb is an open source software platform aimed at making
the Mobile Web a reality by accelerating the creation of 
compelling applications and contents that automatically adapt to 
the Context of use (browser, device, network, location …), thus 
offering a harmonized user experience.

• How:

• A language (IDEAL) for the declarative description of device 
independent UIs

• An open source, standards-based content & application 
adaptation platform 

• Ontologies for modeling and reasoning about the Delivery 
Context 

• A Semantic Browsing Bar for content and service correlation
plus smart navigation

• Contributing to the future standards for the Mobile Web

• Standards-Based Context-Aware Rich Mobile Web Appli cations
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MyMobileWeb : Achievements
• MyMobileWeb v3.4 available since December 2008

• MyMobileWeb-based applications up and running

• andalucia,mobi, paeria.mobi, educamadrid.mobi …

• Third parties using the product : for instance, Caixa Galicia (Spanish 
Bank)

• Only open source content & application adaptation framework 
recommended by mTLD for the development of dotMobi portals

• http://pc.dev.mobi/?q=node/208

• http://dev.mobi/node/83

• Reference platform implementing 

• W3C MobileOK standard http://www.w3.org/2008/06/mobileok-
implementation-report

• DDR Simple API http://www.w3.org/2005/MWI/DDWG/drafts/api/test-
report.html

• Ongoing Contributions to W3C standards

• Delivery Context Ontology / MUO Ontology

• DIAL Device Independent Authoring Language

• Ongoing Contributions to FP7 NEXOF-RA (NESSI Open Framework)

• IDEAL Language

• Context Ontology

• Member of the Service Front End (SFE) Open Alliance

• Service Front Ends Collaboration Working Group (SSAI EC Unit  FP7)
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Deployment

Authoring

User experience at runtime in different delivery co ntexts
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Overall Architecture
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MyMobileWeb functionalities
• IDEAL Language 1.1

• High level user interface components

• Forms, tables, menus, dates, hierarchical menus …

• Validations, Data & Content Binding

• Semantic Annotations

• Eclipse Plugin

• Semantics & Context-Awareness

• WURFL integration and extensions (device clustering)

• Delivery Context Ontology

• Client Runtime

• Automatic Javascript Validations

• Image map menus

• Automatic Form fulfillment

• Server Runtime

• Content & Application adaptation as per the Delivery Context

• Automatic pagination

• Content Selection (images, audio, video …)

• Internationalization and smart literal management

• JSR-170 (standard CMS) connectors

• Interaction Manager based on Java classes and methods

• Custom-Made transcoding engine
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• Available since December 31st 2008

• New functionalities

• IDEAL Language

• IDEAL 1.1 aligned with DIAL, DISelect and XMLEvents
• Advanced statistical graphics (initial release)

• Semantics & Context-Awareness

• First open source implementation of W3C’s DDR Simple API
• Domain-specific content & service discovery algorithms
• A new vocabulary for content & application adaptation
• Modular / Improved Delivery Context Ontology

• Client Runtime

• DCCI Javascript-based implementation
• Plugins for GPS / Screen Orientation changes
• AJAX-based UI components

• Server Runtime

• Support for new devices : iPhone
• Integration with standard OMA-STI Transcoding Engines
• Interaction manager based on W3C’s SCXML 

• Bug fixing / Enhancements
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A growing developer community
• The MyMobileWeb community of developers is raising every day

• 6600 downloads in 32 months (aprox. 210 / month)

• Mailing lists are very active 

• INE, Caixa Galicia, Getronics, Sistran, Saycu, Ingenia, DBS, Indra, ULE, Forth 
Institute (Greece), Onmobile.net, Univ. Andorra, Cuba, Colombia, Ecuador, 
Vietnam …

• Book “Mobile Web Development” (Ed. Packt Publishing)

• To stimulate market awareness a Developer’s Certification Program has 
been set up

• Free certification seminar by public announcement and invitation (4 
certification processes up to date)

• Consultancy and training services are also offered 

• There is plan to train third parties as certification authorities

• 40 developers already certified

• Some .mobi sites based on MyMobileWeb already in place: andalucia.mobi
(Junta de Andalucía), paeria.mobi (Lérida Council), educamadrid…
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Roadmap
• Towards MyMobileWeb v5.0 (December 2009)

• IDEAL language

• IDEAL 2.0 standardization in a pan-European effort

• Cooperating with ITEA2 UsiXML and FP7 ServFace efforts
• New Model-Based UI W3C Incubator Group

• Layer separation : task, abstract, concrete UI and adaptation policies

• Layout definition based on XML

• Full development of Rich Extensions to IDEAL 

• Graphics, Maps
• RDFa alignment of the semantic annotations module

• Context-Awareness & Semantics

• Progress the Delivery Context Ontology as a W3C Recommendation

• A new Context Framework leveraging DCCI and DDR Simple API

• Develop a generic content & service correlation module

• Location Based Services Integration (WP 11)

• Full development of the Semantic Bar concept

• Client Runtime

• Develop a full Mobile AJAX Framework

• Integrating XForms Javascript implementation
• New AJAX-based components : trees, tables, calendar …

• Server Runtime

• An improved (semantics-based) content & application adaptation engine

• Implement IDEAL 2.0 runtime support
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