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—Web more collaborative

—Increase use of social networks
—Web 2.0

It will be the future landscape of the internet places, not
7/
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— Current methodes:
* rarely provide the design knowledge
e are more focusing on the implementation

— Available tools for 3D Uls are: Toolkits,
interface builders, rendering engines
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— Our goal:

“to demonstrate the feasibility of a MDE-
compliant method that is user-centered
as  opposed to contents-centric for
developing 3D  UIs”
— We propose:
e
_sa’user-centered approach
» model-driven architecture

* separation of concerns
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— Methodological diversity
— Not user centered approaches

— Single entry and single output

—Tr mations are hidden
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— Lack of a methodology for developing 3D Uls
— Lack of user task models

— Lack of models independent to the final

Implementations

—/Lad;{/o”(a toolkit for such work
< —[ac of

genuine 3D Uls
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Method Outline
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Caso de Estudio

Aplicacion del diseno basado en
elos para cabinas de pilotaje
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 El porcentaje de accidentes aéreo es estable, varia entre 3
y 4 accidentes por millon de salidas

 Para el futuro se anticipa un aumenta en el volumen de
vuelos

 En consecuencia se espera tener un accidente serio cada
semana’sino se logra reducir el procentaje de accidentes

3 % ’

| ’.‘
=l 55% de los accidentes involucra a la tripulacion




El problema

Accidents by Primary Cause*

 La principal causa son %% reuen 200

errores humanos AIRPLANE

FLIGHT
* Incremento en la it CREW
automatizacioén del e
vuelo
— Piloto se olvida de  J™"
volar
— Exceso de confianza
sobre las maquinas
— Sorpresas que los —
sistemas no 6%
consideran
MAINTENANCE
° anta 4%

[Osterloh 2011]

umano en AIRPORT / AIR TRAFFIC CONTROL 4%

f
Iseno de sistemas
/ ( S C *As determined by the investigating authority, percent of accidents with known cause.
|

Photo credit: @ Lars Langemeler/A.B./zsfa/Corbis
heto:{fwww.pbs.o hinova/space/pilot-rocm-for-error.htmi (Posted 2006/10/17; Bosing Study)




Querétaro

El problema m
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* Tenemos que tomar en cuenta al piloto
(usuario) en la fases de desarrollo de un avion

» Hay que reducir el porcentaje de errores
humanos

» Los sistemas de automatizacion de cabinas
de-pilotaje han contribuido de forma notable
“a la reduccion de este porcentaje
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* Pilotos

— Son dificiles de conseguir, tienen una agenda muy
apretada

— Son muy caros, usarlos para hace pruebas sobre
prototipos tiene un costo prohibitivo

* Sistemas de Pruebas (Simuladores)
— Caros
— Dificil acceso

.§(‘/' -
/v’

%'ifl}/’foto + Sistemas de Pruebas
-~ [ —|Exclusivo para centro muy especializados
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Propuesta de Solucidn m
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» Crear un modelo cognitivo de la tripulacion

— Piloto Volando ( PF)C?/ Piloto no Volando (PNF)
nara reducir necesidad de usar pilotos reales

— Herramientas de software para dar soporte
— Simulador de sistema de vuelo

— Desarrollo basado en modelos de la
ergonomia de las interfaces

« Con-€esto se espera predecir ciertos
~compartamientos del piloto que causen
"errores y disefar sistemas que los prevengan




Que tipo de errores comete el piloto m

Se aburre y no sigue
el procedimiento

» Sobre carga de
informacion y omite
mensajes de alerta
Importantes que lo
hace no seguir los
orocedimientos

Virtual Pilo Vt al Pilo
Fly g Fly g Flying gt g




La arquitectura Cognitiva
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« Modela el comportamiento (¢ : -
humano tomando en cuenta f o A | Cognitive Layer
factores: Termand | (" rssocimtve Laver

— Psicoldgicos Lﬁfgsrm ‘
Y Autonomous Layer

* busqueda en la memoria L
« Olvido | v

* procesamiento de
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conOC|m|ento) S | Tactiie ||Auditory| | visuat | [ g
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Semantica del modelo de IU
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window
Seewindowl eftMargin - integer

—e@  S>windowTopMargin - integer
1 1 Seis Resizable - boolean
0.1 '_~ |
topBox 1 1 1\1
<

O..1 O..1
bottom Box leftBo rightBox

Final User
Interface
on
—
‘ button ‘ ‘ button
I | |
[ | |
menu ‘
popUpMenu : boolean
SrtoolBarMenu : boolean
. |
menultem
Setype - string
-

Stype - string
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A partir de este modelo se pueden
generar muchas soluciones

-
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Task and Domain Model
Domain Model
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Pruebas de usabilidad de IUs

* Maquina 3D
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» We presented a 3DUI Engineering
methodology articulated on three axes:
models and their specification language,
method, and tools that support the
method based on the underlying models.
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» It has been demonstrated that the global
methodology adheres to the principles of
MDA and is therefore compliant, except
for the standardization process which is
ongoing.
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» Advantages
— Modifiability
— Complexity
— Rigorous.

— Reasoning.

—/Drﬁessable.




Querétaro

Thank you very much for your -
attention '
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http://www.usixml.org
User Interface eXtensible Markup Language

USIXML

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

Special thanks to all members of the team!



http://www.isys.ucl.ac.be/bchi
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ADDITIONAL INFORMATION
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N
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Task and Domain Model

Rule: A task manipulates a domain Reunion de Primavera ¢ Abril 15,16y 17
class

{3 Trainer
o notrainers Nt
o salary ¢ int
o workingDays @ int

(9 Student () Student/ Trainer
o[ udgntz Lint . N o studentsPerTrainer | int
alary : int @ calculatesPT ()
o annualiWorkingDays @ int

/

-
i
cnmmuyfﬁ%& details
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Abstract User
Interface

\
Concrete
User Interface

\
Final User
Interface

Gl &

Stepl.

NAC

task

manipulates

Jattribute
name=x

Consolidation of the task Model

LHS

1task

type="interactive"
userAction="create"
taskltem=z

d'manipulates

P

Z:domainClass

gisConiposedof

J-attribute
name=x

RHS

1task
type="interactive"
userAction="create"
taskitem=z

d:manipulates

EEE—

Z:domainClass

ecomposition

task

name="create"+" "+x
type="interactive"
userAction="create"
taskltem=z

manipulates Y

BisComposedOf

Jattribute

name=x

Rule: For e/,a'cﬁh task that manipulates a domain class, a new subtask is created for
each-attribute.

Eacﬁ of the new sub-tasks will be mapped on the corresponding attribute of the ¢lass




Stepl. Consolidation of the task Model

/
Abstract User
Interface

, 16y 17

/ == —
Concrete ‘ o Trainer
User Interface i o notrainers ! int

o salary : int

== o workingDays : int |~

N

Final User
Interface

StudentTrainenalculator®  Exit

=
i

(9 Student/Trainer
" o studentsPerTrainer :’int::

| \calcdateSPT ()

{

-".
R
{
|

%o annualworkingDays  int

f=
-
<

Wecmoﬁainers Select TrainerSalary  Select TrainerWorkingDays ~ SelectNoStudents  Select Students Salary ~ Select annual working Days
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Step 2: From task to Abstract User Interface
Model

N\

\\4
Concrete
User Interface
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NAC LHS RHS
Y
E?earlf:CSeer UaEhL, lask 1:task SEenen
isExedutedin S:decomposition ::: 5deconposition
abstractContainer . Y
AL 2itask abstractContainer
.v“, =
~
~ . . — .
B Each task is executed in an abstract container if the task is
P { decomposed into subtasks

' ,

|
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Step 2: From task to Abstract User Interface

Concrete

User Interface

StudentTrainersalculator]  Exit
A4
Final User
Interface 1
(0l
ect deta
- -
0 i 0=> i
Cal e ils |Calculate salary  Communicate result

Select WoTrainers  Select TrainerSalary  Select TrainetorkingDays | Select MoStudents

£

Select Students Salary  Select annual working Days

I
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. Step 2: From task to Abstract User Interface

Model
i v ’
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AR\ ’
Concrete NAC LHS RHS
User Interface
1task 1task
v
Final User isExequtedin 1:task oo — IsExequtedin
Interface e
hd h |
ahstractCantainer abstractindividualComponent
~ Each leaf task is executed in an abstract
o individual component.
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Concrete
User Interface

Step 2: From task to Abstract User Interface

Y
Final User
Interface
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Step 2: From task to Abstract User Interface
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Interface 48 Select TrainerWorkingDays&p 48 Select Annual Working days ﬁJ
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 calculate salary
@. Communicate details
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@ StudentTrainer
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Abstract User
Interface

NAC

Final User
Interface

nraphicalContainer
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absiraciCantainmant

Step 3: From Abstract User Interface to Concrete
User Interface Model
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graphicalindiidualComponent

ysi_typa= slider
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inputDataTypa=int
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User Interface Model

Emj"s Step 3: From Abstract User Interface to Concrete

For each .
Abstract -* E
: :®  Select HoTrainers
Container
That
contains an | | ||@ select Trainersalary @) | |51 select Students Salare @
abstract | | 175 coiovriomommemine ol | [T e e o
individual @ Select TrainerWorkingDays@ Lé "é;;i;;{;.'{.;'.;;[in}.;}i}}i{; uaysa
Zg:gfo nent @ Select Trainer details @) @ select Student Details @
@ Select Details Q)
And the AIC ‘ e %
is composed AP _calculate salary @) 4, communicate result )
Of an in puL,_,  calculate salary ﬂ [@ communicate result ﬂ
facet S @ Communicate details )
i
And the
- (facethas || | [
' @ StudentTrainer Calculator ] ﬁ{} Close

| an action

@ StudentTrainer

type select




And the
domain of
the data is
continuous
Then
concretize
the AIC into
a Slider
contained
In a
graphical
contalner
(Box) '

£ The rulehs

; applled to 6
AlIC

Ej Step 3: From Abstract User Interface to Concrete
User Interface Model

iﬁ;‘? select HoTrainers

< Select HoTrainers

i # Select HoStudents

Select HoStudents

4 Select TrainerWorkingDays@&

i |
g Select Trainer details & ._?“-3' Select Student Details <@
@ Select Details &
¥ ex Y BT e '
P calculate salary 4 communicate resutt &
 calculate salary & 4 communicate resutt @
ﬁ. Communicate details ﬁ

ﬁ. StudentTrainer Calculator

F& StudentTrainer
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Interface

<X, y>

Final User

Interface

‘ OSCaIcVaIue(x,y)SSOL1

<a>

UpdateTrainers

a= CalcValue(x,y)

< >
XY

0<CalcValue(x,y)<100

Update TrainerSalaray
d= CalcValue(x,y)

<X, y>

o

10<CalcValue(x)<100 <e>

UpdateStudentSalary
e= CalcValue(x,y)

<d> N .
Traier rainerwor <c> 0=<CalcValue(x,y)<300
Salary ingDays <
° <a> <b> ®

Student
Salary
®

Step 4: Adding behaviour

10SCaIcVaIue(x,y)S100‘

A

UpdateStudents

b= CalcValue(x.y)

<d>

UpdateStudentsPerTrainer

g= CalcValue(a,b,c,d,e,f)

<g>

Students
PerTrainer
[ ]

<X,y>

Update TrainerWorkingDay9

c= CalcValue(x,y)

POO=<CalcValue(x,y)<300|

Update AnnualWorkingDays
f= CalcValue(x,y)
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