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Model-based user interface generation for multi-device
environments

= exploiting XML logical descriptions and associated transformations for
the target devices and implementation languages.

Web services are increasingly used to support remote access to
application functionalities

“a software system designed to support interoperable machine-to-
machine interaction over a network”

= Often described using WSDL (Web Services Description Language)
files, which are XML-based descriptions as well.

The home Is becoming more and more populated by interactive
devices
= remote access to their state in order to query or modify it.

Industrial Collaboration with Almaviva Company / ServFace EU
Project
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Manual solutions,
= Expensive

Transcoders,
= Low cost/low usability

Style sheets,

= Partial solution
Information Visualization
= Require heavy computations

Model-based Approaches

= Need for a trade-off between abstraction and
control



ServFace EU Project

ServFace aims to create a model-driven service engineering methodology for
= the design of user interfaces for applications based on web services (primary goal); and

= the composition and integration of user interfaces for applications based on web-services
(secondary goal)

Consortium: SAP Research, CNR-ISTI, Lyria, Univ. Dresden, Univ. Manchester

service annotation
WS desc. annotation language
W + context layout behaviour misc D
Be| LB ° B¢

— ServFace ——

fo o — -
#

kg

#

Service
Developer

End
User




Reverse

Inpun File Tyes Output Fle Trpe
® o &
Acthate @ Ui Owbtmp
L ) Cutvecal

O aur
O Task badel

i

“haiigreung

Toe setuieg CLE R et B
& Cocumanty

e
| Vol versione| I ancodngeUTE 7

~conre sebin,_wtices

“detrat_vemngss

Abstraction Levels and

.
i

DI VB ORI B
cordarmge

Reservation Form

It is possible to book in advance a tickst
for visiting the Museum during & specific

day. In order to do it, please fill in the

following form:

Enter Name: [—=ondd
Enter Surname: Il
Enter Day Of Visit 1 2 abe

B Select UP 1l Select 0O

H Page UP  HE Page DOV
. View Keyboard

Transformations

Task and
Object

Abstract
Interface

Concrete
Interface

Forward

ekl R o -
o] (@] [al [|lw (=~ n (@
“Ryiresentaton, tbetract Ias sy ded Oparatin

agan's cnemas
Florence's cremas
Msgagascars detaty
W o Voo detay
Guess who's coming's ded
Bookeng detaks

D E s

al T3
W Corvactern
[ —
Nomgm Sl ot
Mo 50 et

G Grouping: Grouping 5.0
¢ G Groupng. Grougmg_5 2
& Tew Ted 80
& Deserpbon: Desergoon_5_0
* G Grouping Grouping_5_ 1
& Test Test 51
& Description Descrigoon_5_1
4 Descrption: Descrigton_5_2
§ Test Test 5. 2
* G Grouping Grouping_5_3
B> Nanagaeor, Navagaer_5_0
5 Magaor Nwagueor_S_1
8 Corerets Mirtates
Graphic aitrbins o atdedes Ml sthdsdes

Gperst 34 |ngras s
desirit T ety
Mrgsemesd s s,

3 et Bt

[ Backeraus cotr

Flamarts Poston

Fial LN s qurserited in C Serwa_Musbrmssl_LART e af L




Most model-based approaches have not
addressed Web-service based applications

PUC supports only access to one appliance at
any time
Work on user interfaces for web services but

without using model-based approaches at
Dresden and Yonsel Universities

Work by Vermeulen et al. (EISO7) on
extending Web services with OWL-S
combined with task and layout model



The First Case Study
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The Home Control
Environment Architecture
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The Desktop Interface

Interactive Home
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The Mobile Interface
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XML-based Languages with Schemas
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iIncluding complex Javascripts and Ajax
scripts

More engineered and powerful language
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g. Pacman)
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New Authoring Environment

= Integrated Support for Web Services
= Mappings WSDL/LUI
= Generation/Refinement
= Not only traditional top-down approaches

= Transformations not hard-coded but defined
externally and performed with XSLT

= Integration of BPMN/BPEL with Model-based Uls.
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Automatic vs Semiautomatic
Development
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+ More Efficient
+ More Consistent
- Less Control

- Less Usability

More effective when the application
domain is well-known
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A traditional top-down approach going through the various abstraction
layers does not seem particularly effective.
= Create interactive applications accessing application functionalities
developed by others.
First a bottom-up step in order to analyse the Web services providing
functionalities useful for the new application to develop.

= Analysis of the operations and the data types associated with input and
output parameters is carried out in order to associate them with suitable
abstract interaction objects

Task model expressed in ConcurTaskTrees (CTT) for describing the
interactive application and how it assumes that tasks are performed.
= Design based on user requirements

= Indicate how to compose functionalities implemented in different Web
services.

= Web services are application functionalities, thus they are associated with
system tasks.

Level of granularity to reach in the task decomposition.
= Associating the system basic tasks to the web services

= Associate each system basic task with the operations of the web services.
Thus, if a Web Service supports three operations, then there would be three
basic system tasks.

Inclusion of Usability Guidelines in Authoring and Ul Generation
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Automatic vs Semi-Automatic vs Manual
Design

Future work will be dedicated to

= Improving tool support for the identified
methodology

= Relations between BPMN/BPEL and
CTT/MARIA

= Application to other case studies

W3C Meeting in Cannes on October 21
on Model-Based User Interfaces and the
Potential Role of Standards
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