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Cawa ¥ @ [Tools] = I {u bIS User List | I18N | | i About
[Packages] - Applications Roles
@ u:—;; = X = g ORunl User... @ ||| € || = D
! Package / projects / rubis N - O Name Published Alias Title
ame: rubis
Name Order ord 1 demo_1 demo Rubis best choice d.
rder:
1 rooit 2 bestOffice bestOffice Choosing a best offi.
Sandbox: projects.rubiz.demo_1 x| w o
2 cawa 3 demoSandbox sandbox Test application of ..
5 rand Description: D4 Rubis best choice application
4 & projects
s | G Applicati
pplication
] ebpa Entry points  Shunting
|7 5o | lelBlx]2 users
=
g e Order « Fragment | P]l
9 4 [
| 1 projects.rubis.rubis_Ul.mainDesk Displaying 1 - 3 of 3
10
11 -
12
5 USErs . . Role
D4 Rubis project e

users. Gilles

3 users.Michel

rojects.rubis ADMIN
projects.rubis ADMIN

(4]

Page[1 of1|

[Model] [N
Permissions of projects.rubis

U . | il

[Views] [Controllers]

CAWA is Another Wheel of Agnosticism

&> | Displaying 1 - 1 of

User role

jects.rubis. READ_ONLY

Displaying 1 - 4 of 4

[Objects]

[Users)

[Detail]
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Logout

mainDoc addEditAlternatives addEditCriteria addEditPerformanceTable tuningCriteria compareAlternatives
D4 MCDA WEeF ArpLICATYON
., Computing a choice r mendation the Rueis method *.

computeQutrankingRelation

suoneaddy +

addEditAlterhativ dit the set of potential decision alternatives
addEditCriteria Edit the family of performance criteria
addEditPerformanceTable dd and edit the evaluations of the alternatives on each criterion

tuningCriteria Nalcdit the preference discrimination thresholds

ar valued outranking digraph with a Condorcet robustness index, visualize
ing graph and submit the problem to the Rusis Solver
viewRubisSolution Retrieve the comple best choice recommendation

computeOutrankingRelation

*) K. Bisdorff, P. Mever and M. Roubens (2008). RUBIS: a bipolar-valued o

Research. Springer-Verlag, Volume 6 Number 2 pp. 143-165. (Online) Electronic ¥ 0L 1007/s 10288-007-0045-5 (downloadable preliminary version
PDF file 271.5Kb)
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a. Edit the set of potential alternatives
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Logout
; mainCoc addEditAlternatives addEditCriteria addEditPerformanceT able tuningCriteria compareAlternatives computeCutrankirg
T Add or edit the potential alternatives
(1]
g- FEIEE
= order name description active fullName
1 a demo decision action 1 action 1
2 b demo decision action 2 action 2
3 c demo decision action 3 action 3
4 d demo decision action 4 action 4

I4/[ 4 || page™ of1 || b [ bi ]|

Displaying 1- 4 of 4
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b. Edit the family of criteria
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Logout
+ | mainDoc | addEdiAternatives | addEdiCriteria  ~ addEdiPerformanceTable | tuningCreria | compareAtematives |~ computeOutranking
A EIEIE
% name description active significance scaleMinimum scaleMaximum preferenceDirection
a g0 ondinal critericn 1 1 ] 8 miax

2 g02  ordinal criterion 2 1 ] 8 miax

3 g03  ordinal criterion 3 1 0 6 max

4/ 4 || Page[t of || b || bl]||2 Displaying 1 - 3 of 3
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c. Edit the performances of the actions on the criteria
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Logout
; mainDioc addEditAlternatives addEditCriteria addEditPerformanceTable tuningCriteria compareAlternatives computeCwutrg
T Select an alternative select a eriterion
(1]
HE 2
" id MName id name
| 1]a action 1 1 g0t ordinal criterion 1 |
2 b action 2 2 go2 ordinal gat
3 c action 3 3 gi3 ordi A
T — Filtered
performance
K BT e D
4/ 4 | Page[t of1| b | k| Diglayingi-4of4 | [4 4 | Page[t of1| b Kl Displaying 1 - 3 of 3
Edit the performances / /
'@ B K "f—f? showPerformanceTable
name description value
| 1 p_a_g0t performance of alternative a01 ong01 6 | |||||,I|| 11
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Cawa ¥ [Tools] = User List || I18N | || &) About
: [Fragments] [Fragment Types] [Relation Types] [Libraries] [Property Categories)
2 (0% 4 E= =S| User... [Properties]  [Aftrbutes]  [Relations]  [Library Refs]  [Actions]
% ! Fragment / mainDesk / addEditPerformanceTable / addEditPerformance @ ® e-';-'?
- Name Order -« Type Class MNa... Type Source

1 = mainDesk cawa.ui.templates tab | 1| rl cawa.ui.relations. masterdetail projects.rubis.rubis_Ul.mainCies. ..

2 ' mainDoc 1 cawa.ul.templates template 2 r2 cawa.uirelations. masterdetail projects.rubis.rubis_Ul.mainDes. ..

3 [+ addEditAlternatives 2 cawa.ui.templates .grid projects. rubis Alternative

4 [H addEditCriteria 3 cawa.ui.templates .grid projects. rubis . Critericn

i = addEditPerforma... 4 cawa.ui.templates .composite

G [+ selectAlternative cawa.ui.templates .grid projects . rubis viewAllernative il | B Pagel1_uf p=piaying 1-20f2

7 [+ selectCriterion cawa.ui.templates .grid projects.rubis viewCriteria ~ [Properties] . L.

5 asocatperor. \ S uitomplates gri messreomance | = |declarative definition

6 = tuningCriteria 5 a.UMemplates .composite Mame f ﬂt 0 d' 0

T ' compareAfternati... € cawayi.temigtes .composite O te rlng Con Itlons

= Category: D
B H computeQutranki... 7 cawa.ui. platesYagid projects.rubis. OutrankingRel targetAfirbute : |
9 [# viewRubis Solution B cawa.ui.temates .grid projects. rubis . Recommendat _——
2 sourceAttribute

10 [# About 2] cawa. ui.tempi template

2 [# probleminit cawa.ui.templates . projects.rubis. Problem h

3 [# activeAlternatives cawa.ui.templates .grid jects . rubis viewAlernative

4 [ outrankingSituations cawa.ui templati proj

7 " E I = !E Page|1 Jof1| b || B[ ||&2 Displaying 1 - 2 of 2

[Moded) [GuI [Views] [Controllers) [Objects [Users] [Dretailf
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View the entire performance table
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| '/ Send Link | | Pr. Dr. Raymond B... [ UNIW [ D2 |[_]Bisis v | Other Bookmarks
Logout
; mainDioc addEditAlternatives addEditCriteria addEditPerformanceTable tuningCriteria compareAlternatives computeCwutrg
T Select an alternative select a criterion
C id Mame : projects.rubis.demo_1

action 1 ¢ Performance table

action criterionfa b o Jd |

— g01  |6.00/14.00([2.00/0.00|

g02  |2.00/0.00(/6.00/4.00|
g03  ||4.00/2.00(/0.00//6.00|

bt t 4]

action 4

S | g order name descriptiol

I4/ 4 Page|1_nfb.? bl |Dighlaying 1- 4 of 4 _a_gl2 performand.ing 1 _ 3 of 3

Edit the W \

'@ B )4 showPerformanceTable

name w vaue
]
| 1 p_a_g0t performance of alternative a01 ong01 6 |"“.I“ 13
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| ] Send Link | | Pr. Dr. Raymond B... [.JUNIW [ D2 [.Bisis EJ Google Calendar |1 Other Bookmarks
Logout
+ mainDoc addEditAlternatives addEditCriteria addEditPerformanceT able tuningCriteria compareAlternatives computeOutrankingRelation viewRubis Soll
P
T Select the criterion to be tuned
(1]
A
=
= id significance description
1 g0t 1 ordinal criterion 1
2 g2 1 ordinal criterion 2
3 g3 1 ordinal criterion 3

d. Tuning the preference discrimination

declarative definition of
thresholds

4] 4 || page[t of1 || b |[b]]| |2

Add or edit the preference discrimination thresholds

FMIEE 6
name description type value slope
| 1 th g0t pref preference discrimination threshoid pref 2 0 |
2 th_g01_ind constant indifference discrimination ind 1
4/ 4 || Page[r of1 || b || bl|||2 Displaying 1- 2 of 2
User:raynn'u:ll!j 14
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Logout

+ miainDoc addEditAlternatives addEditCriteria addEditPerformanceT able tuningCriteria compareflternatives computeQutrankingRelation

k-

b -]

2 Select the initial alternative Select the terminal alternative

[x]

R =

=

=

= id Name id Name
1 a action 1 1 a action 1
2 b action 2 2 b action 2
3 c action 3 3 c action 3
4 d action 4 4 d action 4

outrankingRelation_a c

[4] 1

Page|1 of1

Filtered ocutranking situation

showPairwiseComparison

Pairwise Comparison
Comparing actions : (a,c)

lg01/[1.00 ||6.00([2.00[+4.00

1.0[None/2.0 [+1.00 |

[902[[1.00 |[2.00]6.00]F4.00

1.0|None|[None/-1.00 |

lg03[1.00 |4.00[0.00][+4.00

[1.0|None/[None|[+1.00 |

Valuation in range: -3.00 to +3.00; global concordance: +1.00

viewRubis Sol

laying 1-4 of 4

order name [* | | ,]
1 Dutrarl
[4] i [v]
Page|1 of1 = Displaying 1 - 1 of 1
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. €. Computing the bipolar valued outranking digraph Izm

= Co

=

g"- JI:l X = computeValuedRelation | computeCondorcetRobustness | showCondorcetGraph | submitProblem | showXMCDAProblem

E name description performanceTableau valuationMinimum  valuationMaximum noVeto problem
| 1 outrankingRelation Demo version (RB) D4 rubis application D4 ca... -3 3 |:|

outrankingRelation x

problemDemo_1: Bipolar-valued adjacency table of outrankingRelation =
Relation| a [ b [c [ d
| a [[0.00]3.00(0.00-1.00
| b |r3.00[0.000.00-1.00
| ¢ |r1.00}1.00]0.00]0.00
| d ]|0.00]0.00}-1.00/0.00

Valuation domain. from -3 o 3.

[] [}]

.
N

(4]

[«] I | [+

Pagel1 of1 .‘-33 Digplaying 1 - 1 of 1
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[ Other Bookmarks

Logout
mainDoc addE
@ ||[=l) XK=

order

suoneaddy +

outrankingRelation

JutrankingRelation

Rubis Pvthon Server (graphviz), R. Bisdorff, 2008

KXMCDAProblem
um valuationMy

100

3 o

Displaying 1 - 1 of 1
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Logout

; mainCoc addEditAlternatives addEditCriteria addEditPerformanceTable tuningCriteria compareAliernatives computeOutrankingRelation viewRubisSolution About

E & |:| p_d|E= viewRubisBestChoice | viewProblemSource | viewSolutionSource

g‘: order name description ticket problemText solverMessage solutionText

=

]

Solution sucessfully retrieved b 4 prody

Decision-Deck UMCDA-ML-2.0 Application

)

Rubis Best Choice Recommendation

D4 Rubis Project

Comment: produced by stringlO()

Anthor. DA rabi sppliation. f. Get Rubis best choice
Content recommendation from the
Choice Recommendation Rubis Solver web service

Outranking digraph
Potential decision actions b
Performance table

Family of criteria

Criteria ordinal correlation

[ WITRNER ISR PR -

[4] n [ [+

I 8 8 & & @

Page[1 of1 IT"}' Displaying 1 - 1 of 1
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2. Use cases of XMCDA in D?
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a. Interfacing D* and digraphs class instances

D4
Rubis
class

Instances

Jython

v

A

XMCDA
Rubis
Problem

jython

v

7

A

digraphs
class
Instances
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Example: showing the pairwise comparison table

[ ) User List || 1100 ||| &)
 E— class operation |
Q= x| ) [AttriNgs] [instances]
Name Orde | | | . . ﬂ—-~\\
g Proien (The class instance has a pointer
S s [ 1] showstseComparieon - to an XMCDA encoded
ritericn
3 instance of a complete
5 .
Rubis PerformanceTableau
6 4/ 4 || Page[t of1|| b wuk Dis
! Python
| 8
1 impart digraphs
- 2 # this is the current selected ocutranking situation
10 : print this.name
: if this.initial.name != this.terminal.name:
11 N t = digraphs.XMCDAZPerformanceTableau (stringInput=this.digraph.performanceTablean)
i if this.digraph.noVeto:
= f g = digraphs.BipolarQutrankingDigraph (t, hasNoVeto=True)
13 viewTuningCritgri else:
g = digraphs.BipolarOutrankingDigraph(t,hasBipolarVeto=True)
= initialAction = str(this.initial.name)
terminalAction = str(this.terminal.name)
[:)Zl (:IEiS; html = g.showPairwiseComparison(initialAction,terminalAction,isReturningHTML=True)
print html
I 3 t html
definition| ...
return 'Error: can cnly compare non identical posters !
E 2]

[H FACULTY OF SCIENCES, TECHNOLOGY AND COMMUNICATION



KarmicSoft

D4
class
Instances

Jython

XMCDA
Rubis
Problem/
Solution

http

7

Rest
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_________ —y =,

oCx|=] | s oo | Class operation |

= IBERE
e =
“[r—— || ¢ compueraess ~ N
5 Recommendaton [P D4 python xmlrpc
ey | 7 oo exchange
B comememi |k with the Rubis Solver

viewProblemSource
4 || Pageftor1 || i || ki |[ 2]

S
(=]

el (e | O
L

import sys,xmlrpclib
host = ™"http://localhost/cg]

rubisServer = xmlrpclib.

problemText = this.performanceTableanu
arg = {'problemFile': problemText.encode('ascii', 'zmlcharrefreplace')]
farg = {'problemFile': problemText}
answer = rubisServer.submitProblem(arqg)
. print answer['ticket']

html = answer['message']

D4 class
definition

if answer['ticket'] != None:
Job = weta.core.loader.locad('projects.rubis.Recommendation')

ob = Job () 23

LUXEMBOURG
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Logout

'; mainDoc addEditAlternatives addEditCriteria addEditPerformanceTable tuningCriteria compareAlternatives computeQutrankingRelation viewRubisSolution About

E @ |j +£ ‘f; viewRubisBestChoice || viewProblemSource | viewSolutionSource

% order name description ticket problemText salverMessage solutionText

E 1 jeb- VWO doU DwXdueZEBr Complete Sclution; With L... VWOdoUDwXdueZEBr D4 rubis application D4 ca... The solution request was ... D4 Rubis Project produc
job-vWOdoUDwXdueZE8r x

<7?xml version="1.0" encoding="UTF-8"7> -

<l— ?xmil-stylesheet type="text/xsl" href="xmcdaZRubis xs"? —=

<xmecdaXMCDA xmins:xsi="http www w3 .org/2001/XMLSchema-instance” ®si:schemalocation="http /’ww decision-deck.org/2009XMCDA-2.0.0 hitp //www decision-
deck.orgixmeda/_downloads/iXMCDA-2.0.0 xsd" xminsxmcda="http //www decision-deck.org/2009/XMCDA-2.0.0" instancelD="void">
<projectReference id="d4_rubis_temp" name="d4 _rubis_temp.xml">

<title=>D4 Rubis Project<fitle>

<author=D4 rubis application</author=>

<yersion>D4 cawa August 2010</version>

<comment>produced by stringlO(}</comment=

</projectReference>

<methodParameters id="Rubis" name="Rubis best choice method” mcdaConcept="methodData™
<description>

<subTitle>Method parameters</subTitle>

=version=>1.0</version=

</description=>

<parameters=

<parameter name="variant">

<value>

<label>Rubis</label>

<ivalue> b
</parameter>

<parameter name="valuationType">

<value>

<label>bipolar</label>

<falue> —
<inarameters

[<| 1 | |P] 24

]| 4 || Page[t of1|| b |[b]] |2 Displaying 1 - 1 of 1
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Learning from the D4 experience
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Motivation

* D47
* Power-User design tool for MCDA problems
* No deployment cycle : app online from the begining
* Fast : new class in minutes
* Flexible : refactoring with instant impact to data
* Only enrolling you ?

* Technological war ?

UUUUUUUUUUUU
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raise abstraction

UMCDA ML

. Kes - : : Technology
[ngh slaxes MOtNat'On VS methodologﬂ
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Modeling MCDA problems with UML

[ Actor -

< UCOL setting up aworking group > .

Q 1 1
e £
.-:"’J’..f-‘ “-—-..___l'EDE Evaluatl@

A

:Dnrdlinatnr 1

“I'homme de ['étude”, dixit BR

k4
%
Decision maker

UCO04 recommendation

Evaluator

LUse Cases

UNIVERSITE DU
LUXEMBOURG
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UCOL - setting

the set of potential

- alternatives might be
& H stating the problematique ]7 - MEETng[SJl ‘:\ structured as “set”
- e “decisionTree",
] T “inequationsSystem”, etc

WV e

alternatives:
[defining alternatives | : SetOfalternative
[potential)

ex : choose the best single
alternative, or top 3" ora
“virtualAlternative® (nadir & zenith)

Y =) pointOfview (e
defining the objectives of the
[ decision project = aspects .
= Universal

visual value

UC02 - evaluation 1 UC03 - analysis
W
evaluator
defining an evaluation
guidelines, and dispatching [criteriDnFunctiun Design and Executinn] [ Weight elicitation ]
among evaluators
W . A A
evaluatorResponsahbility W \V/ 2 W W
] Y = critera huildihg] [definingDiscriminatin:nnThre5hn:n|d5] [cnr‘nputatinn]—
[ evaluation
se:ScaleElement S S L W o w
| <
| evaluation criterion performance thresholds weights results
exclusive or overlapping B

UC04 - Recommendation

@{ compute recnmmendatinn]{

ﬁegressinns are allowed B
Workflow ,

(activity diagram) recommendation

pretry well defined in xmcdal\‘l\




class names are more abstractlinks with
xmcda concepts are documented in notes,

if different
projectReference |~ — umtda—m[—l‘a.xsd_
toplc:Siring . 2
customer:String WorkingGroup Meeting Phase
contextString Y
description=Strin o oy e
Q P {; Objective
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Object’s lifecycle : workflow regulator

Can be reflected
in the GUI

CriterionWeight

Logout
mainDoc addEditAlternatives EditCrite

D4 MCDA Wes ArrLicaTiON
Computing a best choice recommendation with the Ruris method *.

suoneaddy +

addEditAlternatives Edit the set of potential decision alternatives

/ addEditCriteria Edit the family of performance criteria

addEdiPertormance Table  Add and edit the evaluations of the alternatives on each crite
' iteri Add and edit the preference discrimination thresholds

State M aCh | ne Compute a bipolar valued outranking digraph with a Condos
the Condorcet outranking graph and submit the problem to tl

Retrieve the complete Rusis best choice recommendation
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3. Granularity of the
MCDA models
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UML granularity concepts

* Model

« Static : package™®, class®, component®

* Dynamic : usecase, activity”, state, operation®
* Metamodel solution

* (*) : Composite design pattern

* XMl : XML Model Interachange
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3. UMCDA-ML
profiles and stereotypes
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UML Profile

* Profile

* provides a generic extension mechanism for
customizing UML models for particular domains and
platforms.

* define new concepts (meta) called << stereotypes >>
more than types, less than metatypes
* model remain compliant with the standard

* finally, the standard can evolve and integrate the
stereotype as an official new concept
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3. New horizons
for XMCDA 7
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XMCDA

* UML-like profiles and stereotypes
* Needs a tool for diagrams and generation
* <<problem>>, <<package>>,
* <<phase>>, <<workflow>>

* Types aggregates : java-like generics
* Using Spring parsing features
* Set<Alternative>, List<Evaluator> ...
* Matrix<Alternative, Evaluator, Critera> ...
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DesktopAp| 0p/Sv (Diviz)

POF ~MApp
echnological E i ln
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Q&A
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