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Model-based
User Interface Design

Motivations

First generation
« UIDE, Humanoid

Second generation
« Mastermind, Adept, Mobi-D

Third Generation
= UIML, TERESA, PUC
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Abstraction Levels
IN Interactive Systems

Task and object
s — [ want to select a work of art

Abstract Interface

« — Single selection object with high cardinality
Concrete Interface

« — List Interaction object with X elements

Implementation
= — List object in Java or XHTML or ....
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Possible Transformations

Forward

Reverse
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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:
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Multiple Levels of Abstraction
Advantages

Focus on the main design choices

Linking semantic information and
Implemementation elements

Semantic Web vs Interaction Semantic

Interoperability through many possible
Implementation languages
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The ConcurTaskTrees
Notation for Task Models

Hierarchical
structure

Temporal relations
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Specifying Platform-
dependent Tasks

The ConeurTaskTree Environment 2.3 (HCI Group ISTI) C:\ctte\Examples\nomadic.ctt

File Edit View Info Insert Tools

. @ Glohalview ( Localview @|AQBHWFB PI™

™}
- . 1

% [100 200%
rCurrent Task

Identifier: |Select_access_to_gen_info |Category: Type: |Contral Frequency:

Platform: || Pda Desktop Mobile | | Yocal

IEICICIE

DODNNEE:

AENENEA

=

- o, I @ Task Properties

— s p—
IE Show_intro Objects |/Time Performance |

rTask Properties
Identifier: |Select_access_to_gen_info |

High
Eriority Name: | |
(1
= catonor

5 Fa

Il Type: |Cuntrnl | - |

[l Frequency:

=
[_ Platform: Pda [ | Desktop Mobile vocal [ |
|=

=
| Description:

[z
Low
Priority|
[] Herative [ | Optional [ | Part of Cooperative Task
T*
Precondition:

[1]

=)
- {0 I i | | Update || Cancel || Clear || OK |
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The user interface of the
CTTE tool - DEMO

{@ The ConcurTaskTrees Environment 1.5.8b (HCI Group ISTI) C:\Ctte\Examplesimobilephone.ctt |Z |E E

File Edit View Info Insert Tools Help

- i Glohal view ) Local view - — o
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Task model - based design

1. Analysis of 2. Analysis of each
temporal operators  task (objects,
amongst tasks attributes, ...)

Ildentify structure
of dialogues

Choose suitable
Interaction objects
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Relation

Grouping

Design Practice
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Ordering

Grouping

Important!
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Communication-oriented
Composition operators

Grouping: a set of elements logically
related to each other

= Ordering: existing of an order among
Interactors (i.e. temporal)

= Hierarchy: a logical hierarchy among a set of
Interactors

Relation: One interactor related to a
group of other interactors (i.e. disabling
them)

Model-Based Ul at HIIS / ISTI-CNR 11



Structuring the User
Interface

Grouping — Example: Task decomposition ->
grouping of correspoding interaction
techniques

Ordering — Sequential communicating tasks -
> adjacent interaction techniques

Relation — Control tasks (one to many
relations)

Hierarchy — Frequent tasks —= More space
or larger attributes

Model-Based Ul at HIIS / ISTI-CNR 12



TERESA XML

Two platform-independent languages : task (CTT)
and abstract interface

One level (concrete interface) represented
through a number of platform dependent
languages

Designers aware of the potential platforms (not
devices) early on in the design process

Method allows developers to avoid dealing with a
plethora of low-level detalls (transformation from
concrete description to implementation Is
automatic)

Easy to add support for new implementation
|anguageS Model-Based Ul at HIIS / ISTI-CNR 13



The Structure of the Abstract User Interface

User Interface

Model-Based Ul at HIIS / ISTI-CNR 14



Concrete User Interface

Defines some concrete aspects of the user interface
depending on the current platform

Provides indications for the implementation of abstract
Interactors

EXAMPLE

Abstract levell Concrete level

<interactor id="Go_to_section3">-
<interaction>- <control>-

<navigator>

<button label="Go to selected section"/>
</navigator>

</control>

</interaction>

Model-Based Ul at HIIS <&TteRor> 15

<interactor id="Go_to_section3">-
<interaction category="interaction">-

<control type="control">
<navigator object="navigator"/>
</control>

</interaction>



Example of platform-dependent
concrete Iinteractor choice

EXAMPLE:
Single choice abstract interactor

Desktop Mobile
Cardinality Computers Phones
Low cardinality Radio Button Radio Button
Medium cardinality List Box Drop Down List
High cardinality List with scrollbars Drop Down List

Model-Based Ul at HIIS / ISTI-CNR 16



Example of platform-dependent
omposition operator implementation

EXAMPLE: Grouping Operator

Desktop Computers

= Fieldset

= Bullet

= Background Colour/Image

= Column-oriented
organization

= Row-oriented
organization

Mobile Phones
= Unordered List in Column
= Fileldset

Model-Based Ul at HIIS / ISTI-CNR 17



The Authoring Environment

Gl TERESA U £D

File  Edit  ‘Window

Presentations
List T

Connections

(5] [8 [5] [@[a] (=]~ ] ®

Presentations

1 - Home Page Medusa

2 - Fome's cinemas

3 - Milan's cinemas

4 - Florence's cinemas

g - Madagascar's details

6 - YWWar of Waorlds details

7 - Guess who's coming's de
5 - Booking details

List

| -%g Presentation Abstract Inkeractors And Operators

Gi:GmupJ'ng: Gmupmg_S_O!
9 & Grouping: Grouping 5 2
¢ Text Text 5 0

¢ Description: Description_5_ 0

¢ G Grouping: Grauping 5 1
¢ Text Text 5 1

[»]

¢ Description: Description_5_1
¢ Description: Description_5_2

¢ Text Text_5_2

¢ G Grouping: Grouping 5 3
£ Mavigatar: Navigatar_5_0
fs. Mavigatar: Navigatar_5_1

| Concrete Attributes

4]

Wy Connections

Interactor Id | Target
\Mavigaktar_5_1 presentati. ..
\Mavigaktar_5_0 presentati. ..

[ T»]

Graphic attributes | Vocal atiribuies

Multimodal attributes

[«]]

]|

Presentation
Abstract
Description

Element
_Concrete

Operator Id |Grc-l.||:-ing_5_D

Abstract Type |Gr0uping

Implementation Technigues

Fieldset [] Bullet

[] Background Calar 1
Elements Position calurmin

[4]

Final Ul files generated in Citeresa_hMultimodal_LAST\TeresalFL|

Model-Based Ul at HIIS / ISTI-CNR
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Example of TERESA-
generated User Interface-
DEMO

@ t A D e 0 eresa 004\nomad A de op L1
File  Edit  ‘Window
O | W &) |&E | 2 o @
| Presentations "Eg Presentation bstract Ohjects
1- Marhle Museum (=] Grouping: Grouping_1_1 et LJI,J :
. a2 o
2 - General Info - ' A | @ T ) g B
. Description: Show_intro1 Drese Q) [6] [F @ Poae Forern @uincss @ (2 B[ B @
3 - Sections X . Indirizzo | ) Cr\UIEditor Revised\Temp) 1087131625583 \FUT\nomadicL AST-desktop-CLIL xml-Desktop-FUI \presentation_Lhtml v | vai
4 - Maodern Sculpture ¢ [==1Grouping: Grouping_1_0 £
5 - Show Arbwork Mavigator: Select_access_to_gen_infol Museo del Marmo della Citta di Carrara
6 - Review Mavigator: Select_access_to_artwaorks1 = s e e :
- Reservation Navigatar Select access ticket booking T = pmammgc
& - Submit Reguest A
9 - Result
[@ General Information| % Access to artworks [ Booking Ticket |
Object Concrete Attributes
& | >
Interactor Id |Gr0uping_1_1 | @ (40 usorsedelcomputer
Interackor Type |Grouping |
il Implementation Technigues
| \@ Connections | Fieldsat [ Bullet
Interactor Id Target | [ Background Calor
\Select_access_to_artwor,,. presentation_3
'Select_access_ticket_boo. .. presentation_7 2
Elements Position |column - |
'Select_access_to_gen_in... presentation_2
Apply | | apply To Al |

{ ISTI-CNR 19
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Vocal Interaction

Characteristics: linear, not persistent, faster
and more natural for some operations

Provide feedback to check the status of
application

Brief prompts and short lists of options to
reduce memory capability

Management of events (no-input , no-match,
help)

Model-Based Ul at HIIS / ISTI-CNR
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Speech implementation of
composition operators

Grouping:
= Insert a sound
= Insert a pause
= Use some keywords

= Use a specific volume of
synthesizer voice

Ordering
= Alphabetical order
= Use some keywords
Relation

= Change context
(change type of menu)

Hierarchy

= Increase or decrease the volume

of synthesizer voice

Model-Based Ul at F

File  Edit  indow

| Presentatlons

1 - Functionalities

2 - General Information
3 - ACcess artworks

4 - Provide name of artworl
9 - Info on artwork

5 - Section info

7 - Section artworks

8 - Other artwork

9 - Personal data

10 - Provide data

11 - Provide wisit detail
12 - Code reservation

& Connectlons

Interactor Id

ffffﬁlé &

B |0

i [ P esentatlon P.bstract Interactors P.nd Operators

Interface Default Implen'lentations

Operator Defaults:

Grouping | Insert sound V] I Set audio File l

[Start Grouping) SOLUND

If you would like some general information, say information;

if you would like information about specific arbworks, say arbworks;
if you would like to book a boket, say ticket.

{End Grouping) SOLIND

Ordering | Keywords - ]

[(Start Ordering)

Before you will decided sechon.

after you will decided artworks.

Please say the name of section you prafer.

Welcome to the Museum Voice Response System. ‘
{End Crdering)

Hierarchy | Increase volurme - ]

slart Hierarchy } VOLUME 80%

If you would like some general infermation, say information;
VOULUME 90%

if you weould like information about specific artworks, say artworks;

Seleck_access_to_art... presentati, |
Seleck_access_ticket_, .. presentati, |

Seleck_access_to_ge... presentati.,

VOULLUME 100%
f you would like to book a bicket, say tickel. (end Hierarchy)

Relation  |Change context - ]

| can provide you with information on artworks in different sections.
They are Roman Archaeology....or Vatteroni's donabions.

ClUlvaice file CASilviallavatters

Remember that if you would like o retum to the main menu,
say home. RELATION {change context)
Pleaze say the name of the section you prefer.

Applhy l [ Cancel |

\dong. wav

[4]




Specifying general
parameters for all
presentations

@Teresa Mobile ¥YOICE Generation -3 x|
File
T oice I Generation :
D General setting H
[y operatars
@[] Abstract presentations
[ confirm Panel Application name: [Untitled |
. See
Welcome message: ® short version
) normal version
2 long version
") create message
Welcome message onhy once: % true
) false
Default commands: [v] to disable input device Set
[v] to exit the application Set
Speech Synthesis Propetyr Set
- o=
Speech Recognition Property: Set
+J Speech Synthesis Property
Language: |english -
Active barge-in option: 0 true
@ fal Pitch: medium -
alse
Rate: default -
Yolume medium -
ok
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VUI vs GUI

Fifth The Boat has been achieved through the
presentation subtle divisions of the planes enveloping its
central part, which is only rough-hewn; the

Marble Museum
System: material is white marble. h

(Five second pause) - 7
Remember that if you would like to return to
the main menu, say home or if you would like

to go back to the previous menu, say back.
C

N ; Title:"Boat"
Caller: ARG \rtist: Branco Ruzic
faterial: White Marble

Jack to Home  Back

Welcome message
Management of no input event
Provide feedback

Description Object
Composition-operaterss / 1sT-cnr 23



Adding support for a new
multi-modal platform

Define new concrete description languages
(as refinement of the common abstract one)

Ildentify target implementation language(s)
Identify how to support multi-modality

Model-Based Ul at HIIS / ISTI-CNR 24



Generation of Multi-Modal
Interfaces

X+V — W3C standard

Supported by OPERA and NetFront Browser,
also for PDAs

EMMA not supported by any public tool
SMIL not interaction oriented

X+V application structured into three parts
(document definition, head and body)

Model-Based Ul at HIIS / ISTI-CNR
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Design of MultiModal Support

CARE properties (Complementarities,
Assignment, Redundancy, Equivalence)

Application to composition operators,
Interaction and output-only elements

Interaction structured into prompt,
iInput, feedback

Identify meaningful solutions, provide
suggestions

Model-Based Ul at HIIS / ISTI-CNR 26



Design of Multimodal
Support (graphical+voice)

Identification of new platforms (multimodal
desktop, multimodal PDA, ...)

Design how to support composition operators
and interactors
multimodal desktop:

= compositon operators -> graphically supported
= Iinteractors -> graphical prompt, input either graphical
or vocal, feedback in both modalities

multimodal pda:

= compositon operators -> supported both graphically
and vocally

= Interactors -> redundant/complementary prompt,

input either graphical or vocal, feedback in both
modalities



( The Authoring Environment

({al] TERESA UI EDITING - Multimodal Desktop - C:\teresa_Multimodal_L AST\Teresa\CUlMabio-prov... [E |[E1][X]

File  Edit ‘Window

ol @ [a] (4] [+~ [a [0

Presentations

1+ Booking details - Opera

File Modifica Visualizza Segnafibel  Strumenkl ¥

pensoied | Do you have a website or a Blog?
G Grouping: Grouping_8 0 inks Use AdBrite to buy & sell ads - Effective and profitable text based advertising.

'?g Presentation Abstract Interactors And Operatars

1 - Home Page Medusa
2 - Rome's cinemas
3 - Milan's cinemas
4 - Florence's cinemas

@ Text Text 80
© G Crouning Qrdering 8 0

5 - Madagascar's details

6 - War of ¥Waorlds details

7 - Guesswho's coming's det
& - Booking details

[T

[l

Wy, Connections

Interactor Id | Target |

Mavigator_58_0 presentati, .

£+ Text Edit; Text Edit 8 0

. [single Selection: Single_Selection_§_0 |
= Single Selection: Single_Selection_58_1

. Single Selection: Single_Selection_§_2

NEDLY.

Please enter yvpur booking
details, rememgher you can
say baclk to refurn to the
home at any tfne

¢ @ Crouning: Grouning 8 2

fs Navigator: Navigator_8_0
£ Navigator: Mavigator_8_1

Booking options

| Concrete Attributes

Graphic attributes Vocal attributes Multimodal attributes

[»]
/

J - Selectday.

Input ' i

() Graphical assignment

(3) Equivalence

« Selecttime:

Prompt

() Graphical assignment

(@) Redundancy

« Place's row

Feedback
(") Graphical assignment

(%) Redundancy

1 » Place's position:

Bpm
gpm
10pm

Row A =

Position 1 | =

Back to Home

aopivf il

Corfirrn

[«]

Cancel

Final Ul files generated in C:ItereSa_MuItimodal_LAST‘tTerelaIFUl

/

Multi-Modal attributes
definitions

Model-Based Ul at HIIS / ISTI-CNR
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The Authoring Environment

) TERESA UL D

File Edit  window

RCTRETRE- TR

JIET

| {2 Presentations

1 - Home Page Medusa
2 - Home's cinemas
3 - Milan's cinemas

| 4 - Florence's cinemas
3 - Madagascar's details
5 - WWar's details
7 - Guess YWho's details
8 - Booking details

| | 'T;g Presentation Abstract Interactors And Operators

i ¥y, Connections

Interactor Id Target
Mavigator_5_1 presentati. ..
\Mavigator _S_0 presentaki...

G Grouping: Grouping_ 5 0 =
¢ & Grouping: Grouping 5 1
¢ Text Text 5.0
< Description: Description_5_0
o & Grouping: Grouping_5 2
4 Text Text 5 1
¢ [Descriptiun: Description_ & 1 |
¢ Description: Description_5_2
4 Text Text 5 2
-F?_;gs MNavigator: Mavigator_5_1 | 4
£ Navigator: Navigator & 0 =4
i Concrete Attribubss
Graphic attributes | VYocal attribites | Multimodal attributes i.
Interactor Id | Descripkion_5_1
Interackar Type | Description
I Connection (if anw) |
[ Implementation Techniques
: nok use
" in voice application
insert I
a vocal message
Apply ] | Cancel =

Change Ohject Attributes

Madagascar, 2005. Director: ... Written by:...

Fenre: animation

Plot: In new york central soo, four friends...

You can say book to buy places for this movie, or back to

o to tomee Fage

Al iy iDogrmentiipr +| g 4 W

Genre; Animation
Izer Rating: 7H0

WHEENE NN ®

Cast overvigw:

Ben Stiller ... Sl (voice)

Chiris Rock ... Marty (voice)

David Schwimmer ... Melman (voice)
Jada Pinkett Smith .. Glorig (oice)
Biook movie

Back to Hame

29



MultiModal TERESA
http://giove.isti.cnr.it/teresa.html

=

Reservation Form

It is possible to book in advance a tioket
for visiting the Museum during & specific
day. In order to do it, please fill in the
following form:

Enter Name: [—sandd
Enter Surname: [ ]
Enter Day Of Visit

B Select UP 1l Select

Vocal

interfaces

(VoiceXML)
Direct SO~ Graphical+Vocal
Manipulation Form-based X+\5) 30
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MARIA XML Requirements

(MARIA — Model-based Authoring enviRonment
for Interactive Applications)

XML-based Languages with Schemas
Support for Abstract Data Types

More engineered and powerful language
(e.g. Pacman)

Able to generate user interfaces
Including complex Javascripts and Ajax
scripts

Model-Based Ul at HIIS / ISTI-CNR
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MARIA Tool Requirements

(MARIA — Model-based Authoring enviRonment
for Interactive Applications)

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.

Model-Based Ul at HIIS / ISTI-CNR



Agenda

How to Manage JavaScritps

Integration of wider set of interaction
modalities 1n multi-device environments

Multi users applications

Integration of model-based user interfaces
with Semantic Web

ServFace and OPEN

Model-Based Ul at HIIS / ISTI-CNR 33



