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UCL - BCHI

e Belgian Lab of Human-Computer Interaction (BCHI) The
BCHI Lab has 20 years of experience in the domain of
user interface engineering, which combines techniques
from Human-Computer Interaction, Software Engineering,
and Usability Engineering.

e Model based User Interface Development

— Multi Modal

— 3D UIS

— 2D UIS (Web, desktop, ...)
— Migration

— Context adaptation
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BCHI-Past Projects

e Cameleon (Context Aware Modelling for Enabling and
Leveraging Effective interactiON)

o Envir3D (Automatic Generation of Virtual Reality Scenes)

e Kwaresmi (Knowledge-based Web Automatic
REconfigurable evaluation with guidelineS optiMIzation)

o MetroWeb (METROIlogy of WEB sites)

e Salamandre (User Interfaces for Mobile and Multi-platform
Interactive Systems)

* Visme (VIsual Scene composition with multi-resolution and
modulation for a Multi-sources Environment dedicated to
neuro-navigation)

e Similar (The European taskforce creating human-computer
interfaces SIMILAR to human-human communication)

» Destine (Design and Evaluation STudio for INtent-based
Ergonomic web sites)

s
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http://www.isys.ucl.ac.be/bchi/research/cameleon.htm
http://www.isys.ucl.ac.be/bchi/research/envir3d.htm
http://www.isys.ucl.ac.be/bchi/research/Kwaresmi.htm
http://www.isys.ucl.ac.be/bchi/research/metroweb.htm
http://www.isys.ucl.ac.be/bchi/research/salamandre.htm
http://www.isys.ucl.ac.be/bchi/research/visme.htm
http://www.similar.cc/
http://www.fundp.ac.be/recherche/projets/page_view/04298401/

BCHI-Current Projects

o UsiXML (USer Interface eXtensible Markup Language)
o Vitality User Interface for Medical data visualization

» HUMAN Model-Based Analysis of Human Error During Aircraft Cockpit
System Design

us
I m

LUSIXML

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008


http://www.usixml.org/
http://Bchi-Hannover08V.2.0.ppt/
file:///Bchi-Hannover08.ppt

What are we doing?
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UsiXML-the Problem

e To develop user interfaces (UIs) simultaneously for multiple contexts of
use
e A context of use = triple
— User
— Computing platform
— Surrounding environment
¢ Organisation
e Socio-psychological factors
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UsiXML

e What is UsiXML?

— It is a XML-compliant User Interface Description Language
— Publicly available from http://www.usixml.org
— Free to use, open for access, easy to expand

— Definition of the language
_—UsiXML Reference manual

™ XSD XML Schema Descriptions—UsiXML Models

UML Class Diagrams

¢ Rational Rose - USIXMLv1.6.1.mdl

File Edit View Format Browse Report Query Tools Add-Ins Window Help
=03 Logical v k5 - - - N P —
Sl SN E Class Diagram: Logical View / 1. Ul Model znzld = sxpe
10. Resource Model =
2 Task Model =
3 Domain Model
4 i Model =] Tt uilodel 10 Number D 141 8 ey
5. Cui Model - comment &creationDate - string e o teGroup
B Mapping Model i jon & - string on  — Ot any attribute
7. Transformation Mods| r 1 :
2.contentodz! = = =
4 RuleTermModel
modifDate - strin
B abstiactadiacency B 1 & g
B abshactContainer -
Bl abstiactContsinment ce
-] abshactindividualCompone!
Bl abstraction
#-E action
B actionType
#-E adHoc 3
B = 0.1 0.1 Atrbotes -ax
. s 0.1 K - 0.1 0.n 0.1
| 1 1 1 taskModel auiModel || cuiModel || mappingModel contextMode [ ResourceModel
[ the topmast superclass cortaining i il 1| ]I il ] il i f |
(common features shared by al
component models of a user interface, &
ibod may consist of 3 it of ftect/
component modls in any order and any
number, such as task model, a domain
model, an abstract Ul madel 2 concrete
Ul madel, a mapping made, and context
model,
A user interiace model needs not
include one of each model companent.
Moreover, there may be more than one modelType Eniites -ax
of = partcular kind of model companent. &id - string s =
Consists of: one creatiorDate . pedaiit i
(Consists of: one to many authorilame Sprame :string =3 &
Consists af: one to many modiDate e It
e quot
ionnaire />
2I[15:04:49] [Customizable Menus]
<115:04:49] [Customizable Menus]
15:04:49] [Customizable Menus]
B oo, cast

For Help. press F1 Default Language: Analysis !

=
I?Qraw": AutoShapesz N N IO M Al & @@ 9 - A - zasj
| Poge 37 secs 41/46  At27om ln1  Coll English (UK.)



http://www.usixml.org/

BCHI-UsiXML

e UsiXML = USer Interface exTensible Markup
Language
— http://www.usixml.org
— Join the UsiXML Consortium by registering on line

— Download the CD image from
http://www.usixml.org/index.php?download=
UsiXML RelOne.iso

0%

LISIXAML

UsiXML Aolecasce T CO-Aormy

% Al
< e
Viights: 20042008
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http://www.usixml.org/

What do we have so far?
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Model Based User Interface
development method

e Any development method (or methodology) is decomposed into 4
axes:

— Models: explicitly capture knowledge about UI and Interactive Applications
with appropriate abstractions

— Language: In order to specify different aspects and related models, a
specification language is needed that allows designers and developers to
exchange, communicate, and share fragments of specifications and that
enables tools to operate on these specifications.

: structures the definition and use of underlying models in a stage-
wise approach

— Supporting tools: support the use of the method by providing tools for
models and their related operations. Ideally, one model should be
supported by at least one tool
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Mono-platform UI

e Goal: to integrate all three facets

o Method
T~
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Models
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comment

The collection of models for
specifying a user interface

uilodel

—

&id - string
Qmame string

creationDate

authorflame

YErsion

@modifDate - string

@creatinn[ﬁlate string 0.n
QN
|

-ransformationModel domainModz|

taskModel

auiModel

cuiModel

mappingModel

contextMaodel
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The language
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Language Engineering approach

e UsiXML is different from a pure UI authoring language in that it could
also be used as a specification language.

e The ultimate goal is not only to generate code, but also to have the
capability to reason about the UI specifications:

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008

model checking

UI evaluation

model-driven engineering

maintenance of repository of UI cases or patterns
static and dynamic analysis

model testing
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.

A

=k cio

id : =tring

names . string

icon i

contert @ uri

defautContent : string ar uri

Semantics

L=F cuiMocdel

P cuiRelationship

o id : =tring
2 name . string

L termination

defaultlcon - uri =
defaultHelp : uri 1
help - =tring
current™~alue : string
error ;. string

fesdback : string
iztdandstory @ boolesn

oooooDooooooao

= ewent

(L________%_

nkiation —

oooao

id : =tring

evertType @ string
everntZontext | string
cevice | string

= AHMIgraphicalCio

is%isible : boolean

izEnabled : boolean
statusBarContent @ uri
defaut=tatusBar Content @ string
colar : string

bordervwicith : integer
borderTypes © integer
borderTitle | String
defautBorderTitle : String
borderTitleslign @ String
borderZolor @ String
toalTipDefautCortent @ string
toolTipConternt © wri
transparencyFate | inmteger

pooooooooDoDoOOoaGoaDO

= behavior
O id : =string

[
|

i AHMIgraphicalContainer

wichth © integer

heigth : imteger

bglmage @ uri
iEfAlvwaysOnTopy: boolean
repetition : imMeger
izDetachable : boolean
izhigrateable . boolean

ooooooaon
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L AHMIgraphicalindividualComponent

gluetertical @ string
glueHaorizontal @ =string
defaulthnemonic | String
mnemonic @ String
textFornt : string

i=Bold : booldan

izltalic ;. boolean
izlnderlined : boolean
i=StrikeThrough © boolean
i=sSub=cript : boolean
izSuperScript © boolean
izPreformatted | boolean
text=ize : imMeger
textColor @ String

oooooooDooOoDOoOOoOGOoaGn
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Abstract Syntax

Jipo:platform [

i environment
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Concrete Syntax

Excerpt for a UsiXML CUI specification

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>

<cuiModel name="MyModel">
<version modifDate="2004-03-24T17:09:17.402+01:00" xmIns="">7</version>
<authorName xmlIns="">Youri</authorName>
<window height="500" width="600" name="Formulaire (2/5)" id="window_1">

<box relativeHeight="100" name="box1_0" id="box1_0">
<box type="vert" name="boxTodo" id="boxTodo">

<box type="horiz" name="box 2 2 2 1"id="box 2 2 2 1">

<textComponent defaultContent="Sexe" isBold="true" id="label_2"/>

<radioButton groupName="“grupo01" defaultContent="Femme"
defaultState="false" id="radiobutton_0"/>

<radioButton groupName="grupo01" defaultContent="Homme"

defaultState="true" id="radiobutton_1"/>

</box>

</box>
</box>
</window>
</cuiModel>
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Stylistics

Physical Interface: Windoirs=

e Low
T Label—————
T Label—
Stider

T Lubel——

i
| Button

AT

o Tué:gléhuf\l,hn

s ™
UrtoI

ToggieBuh

e Medium

Physical Interface: Windowsi=a0
R T A W W ¥ AV
il

ol

o'l

Physical Interface: Wintdowsi=a

e High

Label 0[]

Label: 1]]
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Abstraction: the abstract UI

e Notation: based on L. Constantine’s notation for canonical abstract prototypes

%1 Select &)
| Select station v]
oo "
. u
...... i [ AT |
%3 Station list v]

Lﬁ, Internet radio player

[Constantine,2003]
Y g S P —— P P
___________________________________________________ o
%3 Search -Q;‘) . ey 9

.__'>-1 Mute or not

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008

7= Abs.container
<41 Abs. component
< Input
. Output
¢* Navigation
79  Control
[  Select
IdealXML
[Montero et al.,2005] us
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http://www.dsi.uclm.es/personal/FranciscoMonteroSimarro/idealxml_archivos/idealxml.avi
http://www.isys.ucl.ac.be/bchi/publications/2005/Montero-DSVIS2005.pdf
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MDE based on UsiXML

MDA
Components
Computing Platform Platform =
Independent Model to Model Independent Model to Model Specific Model to Cod S q
Model (CIM) | L2280 1OC€ Model (PIM) | L2210 VOCEL~ 1\ iodel (PSM) | LAoto! 1 ¥O9€ /| SOUTEe code

Techniques proposed based on
UsiXML

UsiXML UsiXML model: UsiXML model: -
models: task, Graph Abstract user Graph Concrete user Renderin Final user
domain transformations interface transformations interface g interface
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MDE based on UsiXML

/ S=Source context of use T=Target context of use
Industrial application’ Iublic applicationl
is applied on
~ ~—
Computing
Software tools Independent
Model (CIM)
support
IStep-wise method
involves

Models Platform Independent

Model (PIM)

l Reification
A

) 'S submitted to Platform Specific

Maodel (RSM)

Abstraction

D Reflexion

<—> Translation

andardisation actions
3C, OASIS, MAUSE,

\ Final code

Cameleon Reference Framework [Calv03]
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Typed Model-to-Model Transformation

Meta-Meta-Model

Graph Structure

A
|

4 g 1
is instance of |

Meta-Model Subset 1

e.g., Task+Domain Model

A
1

|
is instance of :
|

Initial Ul Model
e.g., MyTaskAndDomainModel

i

Our Meta-Model

Meta-Model +

A

Uses language

Transformation Rule
Our transformation catalog

Meta-Model Subset 2

e.g., Concrete Ul Model
A

: is instance of

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008

A\ 4

Resultant Ul Model

e.g., MyConcreteUIModel

[Limbourg,2004]
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http://www.isys.ucl.ac.be/bchi/publications/Ph.D.Theses/Limbourg-PhD2004.pdf

Expression of models as graphs

o All transformations are in UsiXML
— Each model = instance of meta-model
— Each model = graph as instance of graph type
— Each model transformation =
e graph transformation
e Set of productions
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Example of the method
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In practice

S=Source context of use T=Target context of use

_/
~
l Reification
A

Abstraction

D Reflexion

<+—» Translation

n e
| - A
& __J—
)
aty e
¥y s
4 HL
-

USIXML
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g

In practice

Search Page

~

Enter Keyword

o>

Launch Search

Launch
Special Search

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008
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In practice

Container

Inputer Activator Activator
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In practice

Window

TextBox

Button

Button

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008

T=Target context of use
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In practice

T=Target context of use

Google Search ” I'm Feeling Lucky

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008
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One description- Many representations

Task & Task Method triggered: download file
Concepts Classes Object: computer file
( Modallty mdependent Cortol AIG
Abstract User | AlOtype palic
Intertace (AU L m%dallty-dependent Software control AIO Physical control AlO
[ Platform-
independent Graphical 2D push button Graphical 3D push button Physical push button

Concrete User
Interface (CUI)

Final User
Interface (FUI) )

CIO type
| Platform-
rd HTML pus button Windows FIMotif ~ VRML97/X3D Software Function

gldgpendent push button XmButton button key key
Code <input type—suhmlt value="Download" name=btnG>

. & — .
Rendering | Download | Bouton H Downifoad ‘ Antton I pown .. _
L : , Download Load :

"5’

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008
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Tools
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The big picture of MDA

MethodiXML
TransformiXML
N~
— ——~ FlashiXML
IdealXML QtkXML
— I — JaviXML
Rendering
UsiXML UsiXML model: UsiXML model: I
models: task, Abstract user Concrete user | [ Generative Final user
domain interface interface programming interface
VisualiXML
{ Derivation ruleg
KnowiXML GrafiXML ReversiXML
VisiXML
SketchiXML
FormiXML
W3C Model Based Ul '2008 —Mandelieu, October 24, 2008 '
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Design Tab

M GrafixmL (=[]
File Edit Tools Options Help
G | HAe
&) Projects 4 x registrationzof2
{53 compot M
Eﬁ compoZ Composer | %ML Editor | RTF Manager | Context editor | Mavigation Editor
E ?s:;ﬁ:“:e central X Options lerrdies H
-
{50 Formulaire central 1 ligng output_text_compope Com po nents 0 ptl Ons
|3 Formulaire central pocke| - - —rvrrrro
|C3) reistratinn-8 ool = I —
+ﬁ reqgiskration) | | | | | | | | | | | | |
-{C5) template_c CO m po n e nts output_text_com ponent_0 . .
(L3 Test1_com| t | b utput_text_,.. loutput_text_. .. DeS|g n WI ndOW
E ::ssttjjositio 00 a r utput_text ... oubput_text: /
it ukput_text ... output_bAE .
h test_position_
(3 Tourismz
5 test transparencyR.ate
0ig
output_text_com ponent_g
facolor ubput_text_com pone... input_text_component_10
ukput_kext_com ponent_11
baColar ubput_text_com ... | | | | | | | |
oubput_text_com ponent_13 oukpuk
isMandatary ARA K AR R AR R TR RN AR R R A A
utput_text_com ponent_14
[ false
isIdentifiedBy
pubput_text_com ponent_17
w
_ o1 [l font [T T TTT] !
rFs 4

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008




Language

GrafiXML allows the user to create multi-language GUI

Languages
Languages | French | w ;
Langues
Text  Cestla fenetre de connexion
Langues | Anglais | »
Languages P
Toaltip Texke Open
E Languages |English |«

Icone Open.jpg =y Support for
Text  |This is the Login window| .
. Mnemonic O % mnemonics and
Hier

Tooltip Raccourcis | Chrl+0 > shortcuts
| ok || cancel Toaltip Cpen a new document
[ Ok, ] [ Annuler
W3C Model Based Ul '2008 —Mandelieu, October 24, 2008
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Preview

At any time, you can preview the ui in the language you want

<o window_0 _ g

design | preview
English
+ French .
_—
C'est |a Fenefre de connexion
design | previe
« English
Mo French
Mot de passe This iz the Login window
u Mame
Passward
1 O3
Connexion [Jz I
5
Cannect Cancel

LSIXML
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GrafiXML contains a XML editor which shows the UsiXML specification of
your work

XML Editor

e You can edit yourself some part of the XML

Compaser | Box Editor | XML Editor |RTF Manager | Context editor

defanltTaoltip="Enter your password here”

Show attributes

W3C Model Based Ul 2008

the UsiXML

—Mandelieu, October 24, 2008

=) uiModel "test” ~
-0 head isvisible="trus" isEnablsd="true"
i) auitlods| "test-aul*
=) cuitodel "test-cul* . . .
= e e 1 = | A click on the tree highlights
-[22) menubar "menu_bar_componer box b
-2 box "hox_0" . .
oo o 201 the corresponding UsiXML
@-3) box "box3" <hox i
=) box "boxs" is
=12 box G <checkBox id="checkbox_componsnt 0" L
L] checkiox eheckbe name="checkbox_component_0"
& _mi[g:;:ﬁ”x G content="/uiMode L/ resour ceMogefifeioRe f[Brin Td=  cheokbox_cowponent_0']/res
() box "boxz” defaultContent="1" isVisikMtrue” isEnshled="true"f>
() contextModel "test-contextModel” <checkBox id="checkbox_component 17
-2 resourceModel "test-res” name="checkbox_component_ 1"
content="/uiModel/resourceModel/eioRef [Boiold= 'checkbox component 1']/res
v defaultContent="2" isVisikle="true" isEnzhled="trus"/>
< » <fhox>
Ha vals <hox ic="boxB" nawe="hox8" type="vertical”
" checkbox_compons... |2 isBalanced="true" relativeWidth="100" relativeHeight="40">
<radioButton ic="radichbutton component Z7
name checkbox_compone... name="radickutton cowponent 2"
content [T T T—— content="/uiModel/resourceModel feioRef [@eiold= 'radichutton component 2 ']y
defaultContent="3" isVisible="true" isEnzbled="true"f>
defaultContent z <radioButton id="radiobutton_component 3"
sl e neme="radichutton component 37
content="/uiModel/resourceModel/cioRef [@cinld= 'radichutton component 3 ']
isEnabled true defaultContent="4" isVizsible="true” isEnabled="true"f>
<radioButton id="radichutton component 4"
name="radichutton component 4"
= content="/niMnde 1 fresnnreeiade | AeinRefI@rinTd="radinhuttan comnoment 4‘;;"
m 3
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ContextModel Editor

You can create a contextModel using Drag&Drop

Composer || Box Editor | XML Editar | RTF Manager | Context editor

And change the
parameters of this

object

Ame
wsertlame
wseriersian
rameCapabla

ableCapable

test-contex..,

Select an object

test-stfr_FR

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008

hkrnlversion
=htmlersion
whtmiModules
isJavanppletEnabled
isJavascriptEnabled

walus
Mozilla
Any version

1.5
1.5.1
1.6
1.7
1.7.1
1.7.2
1.7.3
1.5

=
SE ll||

i
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Example

MySoftware
Phone
| Nokia J
,Logln— Model
Password | — Bad login or password
Description
| E—
O
File Edit Tools Options Help

G A0

|

Composer | %ML Editor | RTF Manager | Context editor |

) compot | window_component 4 | window_component 8 windaw_companent_11
S Lo ——
) essaiGrid

) formulsire central

) formulsire central ¢ window_component 0. =)

Formulaire central pi width window_con x|
+_comp|
3 hello world ‘ ‘ | | | | ‘ ‘ ‘
[ levenstsin ik
G lovervtaii2 utput_text com ponent_6 linput_test_compenent_s
B Poling System Palcht EpUE ot component 7 [ererReerR e
[ registrationiof2 Bos ‘ | | ‘ ‘ ‘
g reg\s:ratwor\ZDFZ button_ca.., button_co..,
ternplate_conkact
103 Test1_ComposishL repstition l l l ! ! l l l
I3 Test2 o
|3 test_position_1
I3 test_position_Z
1) Tourismz isAlwaysOnTop ;- ubput_text_component_ 2
I Falee | combobox_component 3w =ixl
[zt ubput_text_companent_4
i e P —output_bext_com panent_13 =
I false = || | putput_t=xt_com ponent & H T ene
=m | |input_text component| | Phane
windowLeftMargin [ Ll - - = ﬁJ
4 = ¥
. ]l ] @06 Lgin Nokia s
: =it | —
- L Login Model 8OO error
windowTopMargin s ‘ ‘ | | | — - -
bul bu... Description
Password !
[T T T —_—— bad login or password

Phone
[Nokia -
Model

[ |
| Desaription
‘
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Thank you very much for your attention

http://www.usixml.org
User Interface eXtensible Markup Language

USIXML

@ http://www.similar.cc

)
etwoToF excanel

/ European network on Multimodal Uls

For more information and downloading,
http://www.isys.ucl.ac.be/bchi

Special thanks to all members of the team!

ry B
us
| ' £ i/
- i,,,/” J/’
y -

i ! |
I m

USIXML
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http://www.isys.ucl.ac.be/bchi
http://www.usixml.org/
http://www.similar.cc/

More Details
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MDE based on UsiXML

MDA

Cq Computing p Platform Platform =
Independent Model to Model Independent Model to Model Specific Model to Cod S q
Model (CIM) | L2280 1OC€ Model (PIM) | L2210 VOCEL~ 1\ iodel (PSM) | LAoto! 1 ¥O9€ /| SOUTEe code

Techniques proposed based on
AsiXML

UsiXML UsiXML model: UsiXML model: -
models: task, Graph Abstract user Graph Concrete user Renderin Final user
domain transformations interface transformations interface g interface

us
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CIM Step 1: Task

model

-
tange Tt
I e [l o

[ &rrange Hotel *] [ &range Rental Car *]

hb_.r

Launch Search Seled Flight

E—1—F —n—F 01— ——§F —1—&

Determine Crigin Determine Destination [Determine a | Determine Time Determine Return Time [Determine Budget |

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008
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Check Card Caonfirtn Paiement

Il
Select Card Type Ingpt Card Holder  Input Card Mumber  Input Expiration Date
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New Abstraction: the user’s
task

e Task = set of actions carried out by a user in a given
context to reach a goal

e Logical decomposition of task into sub-tasks

e Temporal ordering: LOTOS operators (in CTTE)

— T1 >> T2 Enabling

— T1[ ]>>T2 Enabling + information passing

— T1 |> T2 Suspend/resume

— T1[ ] T2 Non-deterministic choice

— T1 T2 Deterministic choice

— T1[> T2 Disabling (e.g. Form submit)

— T1 |=| T2 Independence (any order, but finished)

— T1%* Iteration

- T1{n} Finite iteration

— T1 ||| T2 Concurrency

— T1 |[x]| T2 Concurrency + information passing

u 5’
W3C Model E[Js]sd U1 2008 359R8teu. October 24, 2008 [Markopoulos, 1992]
Recursion I m
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New Abstraction: the user’s
task

e Task definition = action + object
— Action types
e CRUD pattern: create, read, update, delete
e Select, control,...
e Acquire, render, modify, publish, compute, derive,...
— Object types:
e Element, list, table, collection, compound,...

us
I m

LUSIXML
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New Abstraction: the task meta-
model

uitdodel

&creationDate - string

&schema\ersion : st...

7
taskModel
JFR
7\
target
task 1.n 1 n |Gotargetld : st
&id : string Dony
%{mme : ;;Tring taskRelations 1_,./“'/
ype : string hi v
&frequency : integer W 1
l%impnnance ©integer Q)nahe . sgt 0“————_____1__[ source
@ structurationLevel - inte. T &Durceld cst
& complexityLevel ; integer 3
@ criticity - integer
I%centrality »integer
@terminationvalue : string |
& useraction string . t |
@taskltem : string decomposition ] e
%precondﬂion =

&

[

binaryRelationship

unaryRelationship

— T ;

[ [ | | | ]
2nabling disabling suspendResume orderindepgndence optional teration finitelteration
SyiterationNumber ; inte...

concurrencyWithinformationPassing independentConcurrency enablingWithinformationPassing

deterministicChoice undeterministicChoice

W3C Model Based Ul '2008 —Mandelieu, October 24, 2008 [Limbourg,2004]

LUSIXML


http://www.isys.ucl.ac.be/bchi/publications/Ph.D.Theses/Limbourg-PhD2004.pdf

CIM Step 2: domain model

FlightPreference

&arigin - Location
&wvia - Location
&destination - Location
&time : Traveltime

return-traveltime - Traveltime

&budget : Budget

u.n
0.n match
0.n
express
Flight
1 &origin : Airport
: &via : Airport
Client &destination - Airport
&mname - String &time - Time
&address : String &date - Date

&city - String
&7ip-code : String
&country - String

proceed

&return-time : Time
&return-date : Date
&price : Integer

&placeleft - Integer

|®address - String

Budget

&currency - enum String
&upper : Integer
Slower : Integer

Location

&city : String
&7zip-code - String
& country : String

Travel-time

®searchFlight(pref : FlightPreference) : Flight
*preBookFlight(flight - Flight)

&atDate : Date
&departTime ; enum String
&arrivalTime : enum String

AR Airport

1

concern
0.n 0..n

Payment

&Date - date
&time - Time

Use

&name - String
&bcity - String
&country : String

Credit Card

®*proceedPayment(card : CreditCard, buyer : Client, flight : Flight)

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008

=y

&cardType - Enum String
&cardNumber : String
&cardHolder : String
&expirationDate : Date

*checkValidity(card : CreditCard) : Boolean

[Limbourg,2004]

ry I
/ | |
| » /
S =

) I
4 = e
& D
I m
- ek
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CIM Step 3: Task-domain mappings

o]

tance Tr
[} i ] in
[Arange Hotel #]

=

-3 S

Launch Search Seledt Flight

ﬁ'“f

Proceedfp

B——8——8

.
Input Card Holder  Input Cafd Numssr — Input Expiration Diete
1 4

SelectCard Type
[

[ Arrange Rental Car *]

=

Check Card Caonfirm Paiement
1

1
1
1
L]
1
\ 1 ] 174 ’
] 1 47 ’
! [ ! Lt g
I| 0 ! 4 < ll //
\ 1 / . 4 ’
1 ! 4 {
1 i N . ’ 4
. ! /
0 ! 1o, S ’
I 1,7 S U
1 . 1 /
1 J 1 )/
1 “Bugget A 7
I [&cugency - enum String 71 7
1> &upper: Integer ] ’
& destination : Lod i sl o= 1 )8lower: Intger ' /
&time - Travel-ime 1 17 4 7 0 ’
&retum-travel-time : Travel-time! - 1 I + 7 1’
&budget : Budget \ = ’ ! A
o “ 1 {ocation 1/
0.n match ! ®address - sting 7 N /,
0n 1 Scity - String g g
express, T h &zif-code - String/ y
\_Flight ' i &cbuntry : String/ ’
4 &origin: Arport | | ’ ; "
ia - Airport \ i 7 7 ,
Client destination - Airporty - 1 / S
@name - Stiing Stime - Time \ R 1 ’ 70
Saddress - Siring &date - Date ! + ’ L
1 I , Trdvettime,” 1

Scity - String &retun-time : Time

atDate : Bate  » T

\ .
,
&zip-code - String Sretum-date - Date g e !
&country - String &price - Integer ' , v I departTine : enym String
SplaceLeft: integer ’ i /| Sarrivalfime - epum String
1 +
SsearchFlight(pref - FightPreference) - Flight 1 1 — I’
“preBookFlight(flight - Flight) I Airpott A
7 @name - Sthng |, , 1
proceed Sciy - Sitng 1
Z $ocountry; Sting ’
7 concern
AN
Payment &cardType - Enu K
®Date : date , Use  |&cardNumber : String
Stime : Time cardHolder : String
0.n i pirationDate - Date

’proceedPavmem(card‘ !redncard_ buyer : Client, fiight : Flight)

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008

“checkValidity(card - CreditCard) - Boolean

[Limbourg,2004]
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New Abstraction: the abstract UI

o Different CIOs can be used for the same purpose, but with different
interaction modalities

e Definition
— Abstract Container = set of Abstract Individual Component

— AIC = abstraction of CIOs of the same type, but independently of any
interaction modality

— Abstract User Interface (AUI) = decomposition into AC+AIC
Tactile listbox Sound feedback Synthetic speech

S (=) Cpen |
e (=) [“vae” ]
I - ‘ (=) ("Save cs..”)
ke (=) Cauit” )
W3C Model Based Ul ’2008 —Mandelieu, October 24, 2008 [Vanderdonckt & Bodart,1993] & 5
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Abstraction: the abstract
LIT

uibodel

&creationDate : string
schemaersion ; st...

ff
auiM odel
e 1
aio ,,f'f- 1 A‘\_\D no— : : source
&id - Ttring [ 1..n “-_|auiRelationshi 1 _L”_%suurce\d s st
&name : st... p g
%id . string 'ﬂ}'l—-l
name : st...| -
4& T target
[ 7 &targetld . st...
abstract Container Lr
Wardeﬂype' string | 1 1.n |abstractindividualC
& splittability : boo... [~ ompanent ‘ | ‘
w spatiaTemporal mutualEmphasis auiDialogControl abstractContainment
/tj Sdimension! : inte... symbol : string
/ 0.1 \\\D..n O.n dimension2 : inte..
i . facet
&id - string abstractAdjacency
nare ; string
actionType : st..
Qachunltem st
M
nput navigation ey cantrol
event © string
‘%!HPUTDEIST)' pe: string Eaction : string
gmputgaghﬂm string gcomrolpriorily: integer
input Cardiax : string initiative © {system, u...
&input Characterization : st... 5 ng]”t SterminationValue © st...
outputContent ..
O

los

selectionvalue
Sname : string

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008




Abstraction: the abstract

UL

e Notation: based on L. Constantine’s notation for canonical abstract

[Constantine,2003]
prototypes
.................................................. ” U Plav
2 word @ (% list navigation &) LB
------------------------------------ A =1 Play
%4 Search ) 9
I e T3 5 stop &
i ® genre (B % list navigation (' d """"" l‘j,
igr  genre g (3 I8 Navigaion : “ stop @
%1 Select @ |
7 Pausp):
|#% Select station —-:>jPauseq;}
PE—— S——— ; F e G
- i %4 Volume tuning
{74 Station @
| L T T P | L LT T T w |l eSS T e e s
41 station list & Mute D

Lﬁ, Internet radio player

.__'>-1 Mute or not

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008

= Abs.container
1 Abs. component
¢ Input

%= Output

® Navigation
¥ Control
: Select
IdealXML
[Montero et al.,2005] p <
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http://www.dsi.uclm.es/personal/FranciscoMonteroSimarro/idealxml_archivos/idealxml.avi
http://www.isys.ucl.ac.be/bchi/publications/2005/Montero-DSVIS2005.pdf

€

IdealXML

enterlrata
/\ Partici pa nt
ﬁ—)u: g :J
g 5 number Transaction
editField establishvalue B _ideot ) statDate
" endDate nurmber
idaol §
% passward date
aut horizationLevel {jtme
E“.f—:»;b—t::ﬁ-“f abouthde n 11| status
: : abouthle
selectField editField howbdany
calcFare
IdealXML: Interface Development E =18 x| howtduch i .y
| domain model [ taskmadel [ abstract UImodel | mapping model | concrete UTmodel [ final Ul madel | calcOverTransactions ratelvie
HB m rankT ransactions
domain model task model abstract Ul model isAuthorize d
B firstname |~ | use case calcFortle
B name L= '.;.}," AskCatalog [ e container
B organization = § enterinformation [l %3 romponentCatalog =lolx|
B email 5 selectCatalog &P catalog Sooknarks Tooks telp
B mea % e =3 = =3 componentFarm - & @7 [5 pepisp. et S [
B address % enteraddress ‘v@ name Dl reefoxtiep [ rrefox supart [ phgnrae
B zipCode — % enterEmail P address fsébf«'g%’kl‘n“* ko s HawYork Hew York 2
B getTitle o sendRequest &P emai ' pa
= gethame B presssend P send i "5'
B getEmail = validation
=, send i
B setEmail || el i
E Uetﬂddre - From www.netscape.com
Problem User have a need to define their own page elements
mapp|ng dDmain taSk abStraCt Use when ;:rpt\‘(uil\syuufstehdelzfePnrtal Site. Or in e-commerce sites where users have their own
manipulates {idm0) setMame {idc0m3) enterMame (task3) = Solution Create a part of the site that belongs to a user and that is controlled by that I
rnanipulates Gdm1i setdddress (dc0me) enterAddress (taskd) user
manipulates (idm2) setEmail (idcOm4) enterEmail dasks) DU L i oGl St tne aere has Lelected. Each module s & Cloramzarte
rmanipulates dm3 process gdclms) Send (askl ) ;i:;ﬁ:;wﬁ:;;ﬁ;;:ame the which modules they want and in which layout and
manipulates (idm4) validate (idc1me) validation itaskd) why
isExecutedln {idm%5) selectCatalog {fask2) catalog {idaoZ) More Examples P ——
isExecutedin {idm#a) enterMame (task3) name {idand) _
isExecutedin {dm?) enterAddress daskd) address {idaos) w %&'@;ﬁmﬂgﬂgﬁw
isExecutedln {idm#a) enterEmail {tasks) email {idank)
isExecutedin {idm9) pressSend (taska) send {idao?) = [r—
nheanes fidmil name fidria? name fidandl hd
Wy FrontPage Je—
haoss coos | oo o oo oo sawmmmes | i =
Done [ P

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008

[Montero,2005]



http://www.isys.ucl.ac.be/bchi/publications/Ph.D.Theses/Montero-PhD2005.pdf

Example of AUI produced

4. TdealXML: Interface Development Environment for Applications specified in usiXML o [m] ]

| domain model | kask model |ah5tral:t UL n‘IDdE|| mapping model | concreke UT model | Final UT model |

EeduE® [k]a =

[®

%] componentForm &

i container &

[

1]

W3C Model Based Ul '2008 —Mandelieu, October 24, 2008 b o

.

-
® | e
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Mapping the models

| <4 Editars
domain model task model \|/
=4 lass diagram [P se case These mappings can be established:
=} E idc0 =152 baski
= G baski - Qaf‘ idaot .
L gets D backz gi idao? triggers (tg): {%;? , '-}} x
©AEY basks
updates (up): ,;;;?'x =
observes (ob): <&, X =
isExecutedIn (ex): Px i
mapping domain task, abiskrack

manipulates (ma): { =P ,} x B

R delete mapping

domain j taskjal:ustract ur , mapping/

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008 [Montero,2005] F‘ W
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Mapping the models

e Mapping the models with a mapping model (!!)

uibdog™l

&creationDate : string

Q"schema\/ersion st

A source
L‘L 1n & sourceld - st...|
interModelRel ‘|}__,,,: B
mapping 1 p L ationship k=
Model 1< @i sting |1
&name : st..| = ————— LN target
lSﬁ'TargetIl:I: st...
R
triggers obsemwes updates isReifiedBy isAbstractedinto I E Translatedinto

manipulates

hasContext

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008




Typed Model-to-Model
Transformation

Meta-Meta-Model

Graph Structure

A
|

o g 1
is instance of |

+ Meta-Model +

Our Meta-Model

Meta-Model Subset 1 1 Meta-Model Subset 2
e.g., Task+Domain Model e.g., Concrete Ul Model
? Uses language ?
| |
is instance of : : is instance of
: :
Initial Ul Model Transformation Rule . Resultant Ul Model
e.g., MyTaskAndDomainModel Our transformation catalog e.g., MyConcreteUIModel
. | us
W3C Model Based Ul "2008 —Mandelieu, October 24, 2008 [Limbourg,2004] I «
4 HL
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Expression of models as graphs

o All transformations are in UsiXML
— Each model = instance of meta-model
— Each model = graph as instance of graph type
— Each model transformation =
e graph transformation
e Set of productions

us
I m

LUSIXML
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Definition of a production

e Find an occurrence of LHS in G (this
occurrence is called a match). If several
occurrences exist, choose one non-
deterministically.

e Check preconditions of both type PAC LHS oo e > RHS
and NAC. If not verified, then skip. 5 i

e Remove the part of G which corresponds

to (LHS — K), where K is the morphism " -
specified between LHS and RHS.

e Add RHS —Kinto G — (LHS - K) as it is 4 v
given by the corresponding relation G i > G’

between RHS — K and K

e Check postconditions of both type PAC
(and notably that the resulting graph is
properly typed) and NAC. If not verified,
then undo the transformation rule.

usc
W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008 P ’5
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Transformation system

G Is Transformed Into Gs
- Host USIXM specification Resultant USIXM specification
9
: A A
>
0))
S MI\:O;’ Matches Co-Matches
= aichnes
(4]
-
o
"'(T) Is Transformed Into
= NAC + LHS » RHS
|
— Transformation Rule 1
Transformation Rule 2
\ Transformation Rule N
W3C Model Based Ul "2008 —Mandelieu, October 24, 2008 [Limbourg,2004] ' _
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they manipulate ?

UsiXML

models: task, Graph
domain transformatio

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008

s

PIM step: task+domain to AUI

Abstract UI (AUI) = Ul independent of any interaction modality

o Definition of AUI structure in terms of Abtract Containers (AC)

— Which tasks should be logically grouped?

Definition of Abstract Individual Components (AIC) types

— Which « functionnality » should assume AICs and what data do

Definition of spatio-temporal arrangement

— How should AIC be arranged in space and time ?
Definition of dialog control
— What is the valid flow of action on AICs ?

UsiXML model:
Abstract user
interface

us
I m

LUSIXML



PIM step: task+domain to AUI

STEP : From Task & Domain to AUI

< Identification of AUI structure

Selection of AIC

Spatio-Temporal Arrangement of AlOs

SUB-STEPS

Y ¥ WD

Definition of Abstract Dialog Control

Derivation of AUl to Domain Relationships

us
I m

LUSIXML
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PSM Step: AUI to CUI

e Concrete UI (CUI) = UI independent of toolkit
o Definition of CUI structure
— Which AIC is a window?
e Definition of Concrete Interaction Component (CIC) type
— Which « widget » should represent which AIC ?
e Definition of placement
— What layout can be specified between CICs,...
e Definition of navigation
— Which container can be started or closed from which container?
e Definition of dialog control
— What is the valid flow of action on AIOs

UsiXML UsiXML model: UsiXML model:
models: task, Graph Abstract user Graph Concrete user
domain transformations interface transformations interface

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008
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PSM Step: AUI to CUI

STEP : From AUl to CUI

< Reification of AC into CC

Selection of CIC

Arrangement of CICs

SUB-STEPS

< Definition of Navigation

Concrete Dialog Control Definition

( Derivation of CUI to Domain Relationships

us
I m
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PSM sub-step 3: definition of

navigation
An example of a complex rule

NAC LHS RHS
2okt . S.abstractContainment
—— — LRt L LS T 1:abstractContainer o 2-abstractContainer
2:abstractContainer > -anstractl-ontainer name=x " name=y
name=x name=y
e e f.isHeifiedBy TiisReifiedBy
TiisHeifiedBy BisReifiedBy §:abstractContainment
2:abstractContainer o | 3:abstractContainer A
Y Y name=x " [name=y 3.graphicalContainer 4.graphicalContainer
4:graphicalContainer 5graphicalContainer usi_type="window' ¥si_type="window"
S S na] xsi_type="window’ TisReifiedBy BisRefledy 11—
. ) graphicalContaigment graphicalContainment
graphicalCoptainment graphicalContainment Y v
\ 4.graphicalContainer S:graphicalContainer v
xsi_type="window Xsi_type="window" araphicallndividualComponent graphicalindividualCampanant

graphicalindividualComponent
Xsi_type="button"

graphicalindividualComponent
¥Si_type="hutton"

¥si_type="button"

¥Si_type="hutton"

name="Back to "+x

name="y"
graphicalRelationship graphicalRelationship b N
¥si_type="graphicalTransition" ¥Si_type="graphicalTransition" graphicalRelationship g@phmalfielatpnshm __
transitionType="opan’ ransitionType="open’ xsi_type="graphicalTransition”  S1-MPe= glaprllcaIT|:anS|t|on
transitionType="open’ transitionType="open

W3C Model Based Ul '2008 —Mandelieu, October 24, 2008 ' . o
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PSM: Concrete User Interface

Proceed Payment

[ setect Fignt |
Searoh Flight Proceed Payment
ot s Dot auncn Saare

Determine Origin Select Card Type Ovisa

[ Input Card Details I

Confirm Payment
Back to Arrange Flight

[ Proceed Payment |
Determin Via

Airport Name| | O Amex Flight ®

City. L 4
iG] ) Determine Budget Back to Arrange Flight
Country

[Input card Number|

- Launch Search
Determine Via
[ Expiation bate |
Airport Name) | Back to Search Flight Input-Card Details

[eontm ] | select Card Type | O visa

Senii ~ Determine Orig Determine Time O Amex
Feedback of Check Gard!

Determine Destination

Airport Name| | Feedback of CheckCard [Airport Name | ’\ AtDate | dayw| | monthv| | yearw ‘
Cl [ oy J ’\Deparmme\ > ‘
[Cowny [[ ¥ ’ Artival Time |~ | v ‘

Determine Time

AtDate dayw] [ monthw yearw: Back to determine prefs Back to determine prefs
Back to Proceed Payment
Depart Time v

Arrival Time ~ Determine Destinatit Determine.

Determine Return-Time

e | \ ’[ ADas | [y [ o] |:yeaw‘ Feedback of Check Card
[ADatle | [ danw] [ moninw

O Master Card
[Input Card Holder |

Input Card Number| [

Country -~

’ | Expiration Date [

Time

years

DopartTime] 3 City "Depa"“me‘ ‘ b ‘ Feedback of CheckCard
ArvalTime | | - Country v ’ Arival Time | | v ‘

Determine Budget

Currency ‘ - Back to determine prefs Back to determine prefs

Upper |

Lower | | |

.- Content to determine [Airport Name| | ’[ Currency | K ‘

at run-time

[ iy
Flight

= ]

[ country v ’[ Lower | | ‘

Back to determine prefs Back to determine prefs

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008
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Node

Node type (Attribute,value)

Edge type

How to read a graph transformation?

Edge

v
IsPartof

v
player

ld="12" ¥

name="Jonvonderdong"
salary=2500

entryD ate:"lil:'u‘flil 4/02"
recruiter="Emile"

A

Node

A

Edge

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008

(Attribute,value)

team

ld="43"
name="The Broken Arms"
city="Louvain-la-MNeLve"

I m
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What do we have so far?

l Reification

—
=

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008
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® Task and

Domain

T1

T1
® Task and
Domain

Multiple development

paths

Abstract

User Interface

T2

Abstract

User Interface

T2

Abstract
User Interface

T3

T4

T5
\ 4
Task and T6 ’
Domain

Abstract
User Interface

—>

Final

User Interface

Final
User Interface

Final
User Interface

Final
User Interface

T7

— >

Concrete Rendering
User Interface
T3

Concrete Rendering

User Interface 1 [——
(2-D Desktop)

Concrete Rendering
User Interface 2 —’
(2-D small display)

Concrete Rendering
User Interface 3 [————

(auditory)

Concrete Rendering >

User Interface

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008

Final
User Interface
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Mapping the Methodological World
onto the Transformation World

Methodological World

evelopmen} iscemesedoifd evelopmeng iscomeesedoifDevelopment
path ’ step ‘il substep
1

"""""""""""""""""""""""""""""""""""""""""""""""" sRealizedBy
Transformation World P | 0.4
* Mransformatioh
A development library stores (in usiXML textual format) paths, Sy1stem

steps and sub-steps definition and their associated transformation \““-—--ch"mpf’ééd"f
systems and transformation rules

Transformatign
Rule
. . us
W3C Model Based Ul "2008 —Mandelieu, October 24, 2008 [Limbourg,2004] I [
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Multiple development
paths

.X, Development Step a

TransformationTransformation Transformation Transformation
System 1 System 2 System ... System n

Rulle 1

2
Rule 2

—> : when source terminates apply target
@®—» : execute development step

us
I m

LUSIXML
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TransformiXML API/GUI

e API = set of transformations

%

-

<window>
<button>
<window>

USIXML specification
(initial)

)

/

~

graphicallndividualComponent
defaultContent=x
isEditable=false

isAdjacent

nponent

h,
agraphicalindvidualC omponent
isEditable=true

ction=y

Transformation rules

expressed in USIXML
\_ /

A\

/

=)

W3C Model Based Ul '’2008 —Mandelieu, October 24, 2008

\_

-

\

\
e
..-?"'.“;'ii
'-{r :iﬂl
Transformation API
/
rules applied
<window> \
<button>
<Wi.I.1.(iOW>
USIXML specification
(resultant) )

1 m
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From T&D to AT

e TransformiXML TransformiXML

o B

TransformiXML

Choose File Select development path

1sthdrian StanciulescuDeskiomicmi usi Add file Starting point | aui ¥ | Destination point | cui b
Development path explorer Transformation system explorer
I oP_1 Transformation system 1

B 7 step From AUl to CUI
D SubStep Reification of AC il
[ SubStep Selection of GIC
[ SubStep Definition of Mavig

D SubStep Arrangement of Cl Edit in AGG
D SubStep Concrete Dialog d
D SubStep Derivation of CUIY Edit in GrafiXML

Transformation rule explorer

Rule 1: Creation of a text component

Rule 2: Creation of a group of radio buttons
Rule 3: Creation of a label

Rule 4: Creation of a button

Save

Transform

I m

LUSIXML
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file:///publications/2004/TransformiXMLDEMO.avi
http://www.isys.ucl.ac.be/bchi/publications/2005/Bouillon-LAWeb2005.pdf

Final user interface

e Two forms of UI rendering
— Interpretation

e By run-time static analysis and direct rendering (InterpiXML &
FormiXML)

— Code generation
e By program synthesis (GrafiXML)
e By generative programming (Angie)
— Feature model
— Components assembling

UsiXML UsiXML model: UsiXML model:[| Rendering =
models: task, Graph Abstract user Graph Concrete user Final user
domain transformations interface transformations interface Gonorative interface
iv

programming

us
I m
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