@DPSL A The 7th OOPSLA Workshop on

Montréal, Canada 2007 Domain-Specific Modeling

Model Driven Ecological
Interface Creation:
The Constraints Model

Alexandre Moise

Jean-Marc Robert

Department of Mathematics and Industrial Engineering
Ecole Polytechnique de Montréal

@7 ECOLE

POLYTECHNIQUE
MONTREAL

2007.10.22



What is an ecological interface?

m User interface

o Ecological psychology
o Fault detection and diagnosis

o Structure of an environment
= Functional hierarchy
s Constraints

o Emphasis on relations
o Direct manipulation
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Traditional interface
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Ecological interface
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The design (and implementation) gap

Analysis model
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Abstraction-decomposition hierarchy

Decomposition
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User interface modeling

= Abstract presentation
= Concrete presentation

= Final presentation
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User interface modeling

CIM Process model
PIMV Domain model

v v v
PSM Presentation model =P | ogic Mmode| <Gmp Data model

Abstract presentation model

!

Concrete presentation model

l ... ...

code Presentation code P |[ogic code =P  Datacode
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‘ Modeling the abstract presentation

= Abstract individual component

o Concrete form: text area, drop-down list, check
box

= Abstract containter
o Concrete form: section, grouping, frame
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Abstract syntax

ApmElomtant
(am)
id
ownedElements | owwabloFlomont
* (&P
1 Concept Variahla Oparator
owvner | [apm) [apm variable) (apm.operator)
narme Name ymbol
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Abstract syntax

Variablo
[apm.variable)

Name

i)

Continuous
Capm variakle)

Honminal
(apm . variable)

Ordinal
Capm variakle)

izhanipulakle
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Abstract syntax

Opearator
(apm.operatar)
ymbol
i
Logical Arithmeotic Aggragation
(apm.operator logical) (apm.operator arithmetic) (apm.operator aggregation)
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Abstract syntax

Aggragation

(apm.operator aggregation)

operand

T

Count

(apm.operator aggregation)

T

1

Continuous
(apm variable)

Sum

(apm.operator aggregation)
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‘ Abstract syntax

leftiperand '= rightlOperand

Arithmetic
—  —{ (apm.operator arithimetic)

leftOperand

Continuou=s

L (apm variable)

right Qperand

T

1

Addition

(apm.operator arthmetic)

Multiplication
(apm.operator arthmetic)

Subtraction
(apm.operator arthmetic)

Division
(apm.operator arthmetic)
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‘ Abstract syntax

leftiperand '= rightlperand

(apm.operator logical

(apm.operator logical)

(apm.operator logical)

Continuous leftCperand Logical FightOperand Rightside
[aptn . atiable] [ 4 (apm.operator logical) 1 |Capm.constraint)
i
LowerThan Equals GreaterThan

2007.10.22

15/20



‘ Abstract syntax

Constraint - - -
(apm constraint) o logicalDperstor Logical rightOperand RightSide
1 [apm.operator logical) 1 [apm.constraint)
level T
Aggregation Arithmetic

[apm.operstor agoregstion)) [apm.operator arithmetic)

1 Continuous | uerang
leftOperand | (pmsariable) |4
leftOperand
1
rightOperand

1
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Concrete syntax

= Concept

= Operation )
= Variable type |variableName

type |variableName :

————— — —— —
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Application (structure and constraints)

| C|targetRateOfReturn |

[C|riskTeolerance [

Portfolio

| C[rateOfReturn % OwnedFund

&)—wC|risk | —=;
E

[N| portfolielD |

=)
=)

— | €| weightedRate OfReturn |

} C | rate OfReturn |

|C risk

[C] value | &—®

|C| currentPrice |

%

'
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Application (functional hierarchy)

Client.targetFate OfEeturn < Portfolio.rate OfReturn
Client.riskTolerance » FPortfolio.risk

Fortfolio.risk = SUM CwnedFundweightedRisk
FPortfolio.rateOfFeturn = SUM CwhedFundaweightedRate OfEeturn

CwnedFundaweightedRisk = Fund.risk X OwnedFundanweight
CwnedFund.aweightedRateOfReturn = Fund.rateofReturn X OvwnedFund.aweight

CwhnedFundaweight = OwnedFund.avalue + Portfoliosvalue

Fortfolio.value = SUM CvnedFund.value
CwnedFund.value = Fund.currentPrice X CwnedFund.nbshares
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Conclusion

= Another one of the few applications of DSML
to Ul modeling

m Better understanding of ill-defined concepts
a Constraint, Functional hierarchy

= Future work
o Concrete presentation, Final presentation
o Transformations
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