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CONSENSUS

Consensus was a research project

sponsored by the European Commission

within the
� 5th Framework 

� Work Program: Information Society Technology (IST) 

� Key Action IV.3.2.: Functionality models and building blocks for end 
user services

sponsored by 6 companies

which are: SAP, IBM, Nokia, Fujitsu, CURE, UbiCall, 

Start: April 2002

End: March 2004.
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The Device Independence Challenges

The Device Independence vision we share with others is 
to allow the Web to be accessible by anyone, 
anywhere, anytime, anyhow.

Users need to interact with web applications 
appropriately according to the device used

Authors need efficient, productive capabilities to create 
Device Independent Web applications

Providers need an extensible, easy to maintain 
adaptation infrastructure
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Approaching the challenges

Usability requirements research

Provide a standardized language

Adapt the authored content - process the source 
document efficiently, ensure useable results

Productive content authoring

Standardization

Validation
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Renderer-Independent Markup Language (RIML)

Adaptation
Engine

Web Server

RIML
Source

RIML WML, XHTML MP,
HTML, VoiceXML

Author once, display anywhere
• Renderer-Independent Markup Language
• Focus is on enterprise web applications
• Forms are more important than multimedia
• Visual or voice markup rendering

Author once, display anywhere
• Renderer-Independent Markup Language
• Focus is on enterprise web applications
• Forms are more important than multimedia
• Visual or voice markup rendering
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Renderer-Independent Markup Language (RIML)

XHTML2 XForms SMIL Basic
Content Control

Layout

Pagination and Navigation

XHTML2
Extensions
- Menus,
table layout …

Foundation
based on

standards

Our
additions

Basic markup Forms Alternative and
optional content

RIML development has uncovered the gaps in current 
standards:
� Layout, Content Control, Pagination, Navigation, Grammars, 

error-recovery elements for voice

Working on RIML has led to 6 contributions to standardization
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Adaptation Architecture
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Implementation in detail

Application
Connector

RIML
templates

Adaptation Engine
(Servlet based/Tomcat)

Application Server
Tomcat + Struts + 
JCO WML

XHTML-MP

HTML

VoiceXML

Java - based implementation

device specific mapping based on 
XSL

Chiba - based XForms support
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Authoring Tools

XML Editor - code completion, schema validation, tree editor

Frameset view - abstract layout preview

Device dependent view - adaptation result preview

Complexity Indicator - user interface complexity

Fragment repository - reuse of code fragments

Quick help tool - RIML element help, also linked to the online usability guidelines

Preview functionality - based on existing emulators

Tools provide support for productive content authoring

Innovative tools, like frameset view and device dependent view 
enable an early result preview and tuning and visualize the 
concepts developed in the project
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Authoring Tools – Frameset view
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Authoring Tools – Device Dependent View
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Consensus Results

Usability Guidelines for Device Independent Application 
Development are specified

Renderer Independent Markup Language (RIML)

Device Independent Adaptation Architecture 
specification & prototype

Development Tools based on Eclipse
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Conclusions

Consensus has addressed the problem of content authoring for a 
large range of devices 

defined a language profile based on newest standards

as well as usability guidelines which were partially implemented in a 
matching adaptation engine

field trial evaluated the language profile and its implementation with 
a real corporate application and real employees, proving the 
feasibility of the approach

field trials showed that applications developed with RIML can be
very usable with a range of devices

Consensus has proven the feasibility of the single-source authoring 
approach for data-driven applications such as enterprise web 
applications.
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Further Information

Further information can be found on the CONSENSUS 
website:

http://www.consensus-online.org
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� No part of this publication may be reproduced or transmitted in any form or for any purpose without the 
express permission of SAP AG. The information contained herein may be changed without prior notice.

� Some software products marketed by SAP AG and its distributors contain proprietary software components 
of other software vendors.

� Microsoft, Windows, Outlook, and PowerPoint are registered trademarks of Microsoft Corporation. 

� IBM, DB2, DB2 Universal Database, OS/2, Parallel Sysplex, MVS/ESA, AIX, S/390, AS/400, OS/390, OS/400, iSeries, 
pSeries, xSeries, zSeries, z/OS, AFP, Intelligent Miner, WebSphere, Netfinity, Tivoli, and Informix are trademarks or 
registered trademarks of IBM Corporation in the United States and/or other countries.

� Oracle is a registered trademark of Oracle Corporation.

� UNIX, X/Open, OSF/1, and Motif are registered trademarks of the Open Group.

� Citrix, ICA, Program Neighborhood, MetaFrame, WinFrame, VideoFrame, and MultiWin are trademarks or registered 
trademarks of Citrix Systems, Inc.

� HTML, XML, XHTML and W3C are trademarks or registered trademarks of W3C®, World Wide Web Consortium, 
Massachusetts Institute of Technology. 

� Java is a registered trademark of Sun Microsystems, Inc.

� JavaScript is a registered trademark of Sun Microsystems, Inc., used under license for technology invented and 
implemented by Netscape. 

� MaxDB is a trademark of MySQL AB, Sweden.

� SAP, R/3, mySAP, mySAP.com, xApps, xApp, SAP NetWeaver and other SAP products and services mentioned herein 
as well as their respective logos are trademarks or registered trademarks of SAP AG in Germany and in several other 
countries all over the world. All other product and service names mentioned are the trademarks of their respective 
companies. Data contained in this document serves informational purposes only. National product specifications may vary.

� These materials are subject to change without notice. These materials are provided by SAP AG and its affiliated 
companies ("SAP Group") for informational purposes only, without representation or warranty of any kind, and SAP Group 
shall not be liable for errors or omissions with respect to the materials. The only warranties for SAP Group products and 
services are those that are set forth in the express warranty statements accompanying such products and services, if any. 
Nothing herein should be construed as constituting an additional warranty.
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