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The assumption of GBRSimilarproblems have similar solutions
The generabapproach: Experiencesare stored asases with a problem description part and a solution part

To solve a new problem: Theformal problem descriptionis presentedto the CBRsystem Thensimilar caseswith
similarproblemdescriptionsare retrieved by the system Theexperiencegsolutionpart) of the most similarcaseis
thenreusedto solvethe new problempresentedto the system

s p
L ) Retrieve cases with
similar problem
( K [ Problem ] < description
Problem
description
- o Store new case | &
p N in case base -&J‘-‘?
Solution -
description Kowtedge &
P [ | } _Knowiedge ) 5
- ./ Solution Repaired f Q-
Case

Adapt found solution(s)
with respect to current
Validate Rewse problem

generated solution
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Theknowledgeformalisation for CBR KnowledgeContainers
Similarity Measures

Theretrieval of similarcasess basedupon the useof similarity functions
(or measures}o computethe distanceor similarity of two cases

Casebase i
. : L _ 4 b
Thesystemsexperiences stored as caseswithin the casebasewhich can i~ Casebase O
be seenasa specialform of adatabase ,' | ;/‘ 5\ 1 !
: Wt |
n r ;
' Similarity | Adaptation
measures .~ knowledge /

Vocabulary

The cases themselves, the similarity measures and the adaptation
knowledgeare composedupon a vocabularythat containsthe objectsof
Interests(terms, attributes, concepts.

Adaptation knowledge

Adaptationknowledgeis usedwheneveraretrieved O | & s®I@ian hasto
be adaptedto be suitableto solvethe presentedproblem Anexamplefor
this kind of knowledgeis given by adaptation rules like & LX¥is not
availableuseYinsteade
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# Amedical doctor remembers the case history of anotRatient

# A lawyer argues with similar originalecedence

# An architect studies the construction of existingilding to base his new designs on it
# A work scheduler remembers the construction steps of a similar wexde

# A mathematician tries to transfers a known proof to a nawblem

# A service technician remembers a similar defect at anotiestice

# A salesperson recommends similar products to similar customers
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Retrieve cases with
similar problem
description

Store new case | £
in case base '&?
oy

Background @

Knowledge S?

[ Solution 1 R &

Adapt found solution(s)
with respect to current

Validate Revise problem

generated solution

Retrieve the mostsimilar case ocases: The case(s) with the most similar problem description (S)

Reusethe information/experience stored in the solution descriptions of the retrieved case(s) to solve the
presented problem

Revisethe retrieved solution if it is necessary to solve the presented problem in a satisfying way

Retaim the tested adapted new solution/experience as a new case, consisting of the presented problem descriptic
and the adapted solution description as a new experience in the case base
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CBR is capable alitomating the tasks oplanning, diagnosis designand recommending

It is used in a wide variety of successful business solutions. At the current time CBR is one of the most used Al
methodologies within commercial applications.

Application possibilities/analogies for CBR:

# A medical doctor remembers the case history of another Patient

# A lawyer argues with similar original precedence

# An architect studies the construction of existing building

# A work scheduler remembers the construction steps of a similar work piece
# A mathematician tries to transfers a known proof to a new problem

# A service technician remembers a similar defect at another device
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myCBRsis anopesourcecasdased reasoningdoohostedat DEKI

myCBR enables you to build CBR systems and their knowledge and to use them in your applications

Ilts aims are:

to be easy to use
to enable fast prototyping

to be extendable and adaptable

# % % &

to integrate stateof-the-art CBR functionality

myCBRsupports the teaching and research of the GpRroach by offering an easy way to prototype CBR engines

You cansdownload/thedatestaversioncheretp:// mycbrproject.net/download.html

myCBR is developed as open source software currently by these Institutions:

A CompetenceCenterfor Casebasedreasoningat the GermanResearcltCenterfor Artificial Intelligence
A Centrefor modelbasedsoftwareengineeringand explanationawarecomputingat the Universityof WestLondon

@ myCBR
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Current Features of myCBR

Powerful GUIs for modelling knowledggensive similarity measures

Similaritybased retrieval functionality

Export of domain model (including similarity measures) in XML

Extension to structured objediriented case representations, including helpful taxonomy editors
Powerful textual similaritynodelling

Scriptable similarity measures usidygthon

Rapid prototyping via CSV

Improved scalability

Simple data model (applications can easily be build on top)

Fast retrieval results

# 8 & & % & & 8 & &

Rapid loading of large case bases
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File Model Help
| & & & 25 [ modding | [ Case Bases /l adda cassebase to the project
T Projects = O Bindly |/ oM |/o CCMFune 53 =0 . ‘
S @ FF R || sty oymmamc & asymmetic DefaultCaseBaserewcasebase project.createDefaultQBmyCaseBas#;
2-® car ;l Sirmilatity Paints  Distance | similarit |

-{- o0 10 A /l adda case to the case base

----- @ cx ot I

o e Instanceinstance= car.addinstangécarl");

----- @ Gas o e <y Fese > ey instance.addAttributenanufacturerDesc,manufacturerDesc.getAttrip@eIW"));

..... F 0 . 11}

_____ &)t 0ol AN newcasebase.addCéisécarl");

""" @ model 0.8 //'/ \\ =

----- g} Power 0.7 // \\\ /_/'

----- dt Price LI 7

= 0.61 L ¥ - . . .
3 sty Measror . = Ol 05/ /// N Il set upquery, define a query instance and do a retrieval
R JF|| 04 /// ) .
o CCMSimple 0.3 // Retrieval results new Retrieval(car);
o CCMFune Ei Y Instance query results.getQuery;
0.0y | IIPE , i . _ : , : . _ guery.addAttributénanufacturerDesc.getNaf@nanufacturerDesc.getAttribte
-5,000 -4,000 -3,000 -2,000 -1,000 ] 1,000 2,000 3,000 4,000 5,000 Audi"))-
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Modelling the domain:

A Vocabulary (Attributes,

_ Concepts) Provide

A Similarity measures Model :

A Adaptation knowledge CBREnNgine

1 load/control aproject

. Modeling ' [Model =
g _Explanation Knowledge | S

> : - xplanati

g Retrieval Engine: = fowle d\”> post query

S K%

> Test the retrieval %_
2 within your model [© \m\jmj? retrieve cases

. Modelling

ExplanatlorKnowIedqej‘X/

Case base editing: Case base(s) | oadicontrolcase bases
. Provide case

A add/remove cases base(s)

A import/export data (CSV, SDK [AP']

~ XML) myCBR

A create, edit, optimise case .

pa— Project

Workbench
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The project is well modularized which should offer potential developers easy access to the code structure and cle
hierarchy of myCBR. Tleva documentationis available herehttp:// mycbrproject.net/doc/index.html|

: e.dfki.mycbr.gui
de.dfki.mycbr.gui
- B dedfki.mycbr.gui.attribute.editor
- B dedfki.mycbr.gui.attribute.editor.type
> e.dfkl.mycor.gquiattnioute.wizar
i dedfki.mycbr.gui.attrib izard

Contains all classes that represent core functional
de.dfki.mycbr.core of a CBR application such as the domain model, c
bases, similarity functions and retrieval algorithms

de.dfki.mycbr.core.action Defines classe_s for specifying actions that operate > B de.clfh:!.mg,rchr.gu!.casehase.gdltnr
Observable objects. - H3 de.dfki.mycbr.gui.casebase.list
: Contains classes for the basic definition of - 3 dedfki.mycbr.gui.cormmands
de.dfki.mycbr.core.casebase ) . . :
DefaultCaseBasabjects. - H3 de.dfki.mycbr.gui.concept.editor
e dfki mveh anat Explanations provide additional information on all + £} de.dfki.mycbr.gui.csvimporter.wizard
e. Il.mycbr.core.explanation myCBR COﬂCGptS. . EE de.dfki.mychr.gui.ﬁlter

- B dedfki.mycbr.guifunction.editor
- B dedfki.mycbr.guifunction.editer.function2d
- B dedfki.mycbr.guifunction.list

Contains classes for the basic definition of the

de.dfki.mycbr.core.model L
project's model.

All retrieval algorithms extend the abstract class - B de.dfki.mycbr.guifunction.wizard
de.dfki.mycbr.core.retrieval Re_trlevaIEnglnt_and can pe used within Retrleval . de.dfki.mycbr.guiie
objects to obtain the retrieval results (possibly . £ de.dfki.mycbr.guiielod.wizard

ordered pairs of case and corresponding similarity . B de.dfki.mycbr.guiiewizard

- H3 de.dfki.mycbr.guiinstance.list

- Hi de.dfki.mychr.gui.misc
- Hgy de.dfki.mycbr.gui.perspectives

Contains standard classes to maintain similarity
de.dfki.mycbr.core.similarity functions for attribute descriptions (local similarity
functions) and concepts (amalgamation functions)

: de.dfki.mycbr.qui.plugin
yeorgurpiug

Contains various enumerations specifying - H3 de.dfki.mycbr.gui.project.list
de.dfki.mycbr.core.similarity.config configurations for the corresponding similarity - H3 dedfki.mycbr.gui.retrieval.editor
function.

Contains classes that handle import and export of

de.dfki.mycbr.io relevant CBR application data.

Contains utility classes that are useful but do not

de.dfki.mycbr.util have a special meaning for casased reasoning rn CBR
applications. g
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http://mycbr-project.net/doc/de/dfki/mycbr/core/package-summary.html
http://mycbr-project.net/doc/de/dfki/mycbr/core/action/package-summary.html
http://mycbr-project.net/doc/de/dfki/mycbr/core/casebase/package-summary.html
http://mycbr-project.net/doc/de/dfki/mycbr/core/explanation/package-summary.html
http://mycbr-project.net/doc/de/dfki/mycbr/core/model/package-summary.html
http://mycbr-project.net/doc/de/dfki/mycbr/core/retrieval/package-summary.html
http://mycbr-project.net/doc/de/dfki/mycbr/core/similarity/package-summary.html
http://mycbr-project.net/doc/de/dfki/mycbr/core/similarity/config/package-summary.html
http://mycbr-project.net/doc/de/dfki/mycbr/io/package-summary.html
http://mycbr-project.net/doc/de/dfki/mycbr/util/package-summary.html

Web Ssauces soiomgGBRB R

Yourweb souregor myCBR:
https:// git.opendfki.de/public
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Theminimum systemrequirementsto run myCBRare:

# Essentially any PC that is able to run an Fawvdime Environment with reasonable performance is ok to use
myCBR.

# CBRenginesdevelopedwith myCBRare slim/efficientenoughto be run on recentsmartphoneswithout limitations

Softwarerequirementsto run the myCBRSDKstandalone
# JavaRuntimeEnvironment(JREpreferablein its latest versionbut the minimumversionrequiredis. 1.6

Youcandownloadthe latest versionof JREhere: http://www .Javacom/en/download

@ myCBR
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If you plan todevelop the myCBR SDBtther you need these additional prerequisites to be able to do so:

TheJava Development Kit (JD)th minimum version 1.6. however the most recent version recommended. You ca
find the JDK here:

http:// www.oracle.com/technetwork/java/javase/downloads/index.html

AJavaDevelopment Environment (JDEye recommend Eclipse, which you can find here:
http://www.eclipse.org/downloads

If you want to integrateepository accesso the mycbr.opendfki.de projecinto you development environment we
recommend to use a plugin to do so, for example to integrate the subversion repository into the Eclipse JDE we
recommend theSubclipse Plugn which you can find herentip://subclipse.tigris.ord
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To sign up for the open source development community of myCBR, @gtesnafkiaccount here
http://www.opendfki.de/

Repository access to the projecpendfkiaccount required):
https:// mycbr.opendfki.de/repos/mycbgui

During your account registration you can chose which project you like to contribute to. To contribute chose myCB

There is currently only the java doc available as a basis for reading into the projects source. This will be amendec
shortly by additional available material for developers.

As you are invited to add to, refactor and optimise the myCBR SDK we are still following a strict policy with the
acceptance of new versions of the SDK. This policies require the passing of a samestesis that are available

with the source of the SDK also. The last decision of new versions/features of the SDK still lies with the two Cent
currently leading the development of the SDK at the DFKI and the UWL.

@ myCBR


http://www.opendfki.de/
http://www.opendfki.de/
http://www.opendfki.de/
https://mycbr.opendfki.de/repos/mycbr-gui
https://mycbr.opendfki.de/repos/mycbr-gui
https://mycbr.opendfki.de/repos/mycbr-gui
https://mycbr.opendfki.de/repos/mycbr-gui
https://mycbr.opendfki.de/repos/mycbr-gui

myCBR 3.0 / Introduction

.:ﬁ,- S y 'e ¥ ~ N i Yi -
INTOrMattioN STOF GevelEs

The DFKI and UWL maintaikVéki for all information about thecurrentidevelopmendf the myCBR SDK. However
being able to access this Wiki depends on getting a user account for which you can contact christian.sauer@uwl

You can find the Wiki herenttp://mycbr.opendfki.dée

To get signed up to thmailing list of myCBR developeasid get updates about the latest developments you can
contact: cbhr@dfki.urnikl.de.

If you want to get droader viewand:the datest/developments INLEBBU may also consider signing up for the CBR
Wiki, to be founchere: http:// cbrwiki.fdi.ucm.es/mediawiki/index.php/Main Page

@ myCBR
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How to imstal it Hrenrmg B3 §D K bk .owia dbwnddws 7 PC

1. Download the zip archive (binaries) from the my@BfRnloadwebsite:
http:// mycbrproject.net/download.html
CKAAd | NOKAGS O2yidalAaya Ftft FAESE F2N 0KS WLINR RdJzO
_ o _ ) configuration
2. Unzipne contents of the mycbr.zip in a single folder. ) plugins
()workspace
Thecontents of your newnyCBRolder should look like pictured here. = 'ed'psepmdu,d
@] .myCBR_config
?myCBR.exe
3. To Start myCBR simply run (doubliek) the s mvCER, exe file & myCBR.ini

ThestartdzLd Yl & GF 1S | gKAf SX
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If everythingwent correct (be patient asit is a javaapplicationthe start of myCBRmight take up to 30 seconds)your
first Impressionf myCBRshouldlook like this:

=10lx|

File Model Help

g B o SET

1 Projects =8 =5
sE&dFd R

—= i
[ Similarity Measures ¥ oF — O
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Prereguisiterl Subversion integrated intgclipse Subgclipse

Installation: In Eclipse open the Help meAu Installnew softwareA 9y 1 SNJ 6 KS LI 6K & &z
http:// subclipse.tigris.org/update 1.4.84 Choose Subclipse and all of its components

-
see e it
Available Software

Check the items that you wish to install. \'9 —

Work with:  http://subclipse.tigris.org/update_1.4.x -

Find more software by working with the "Available Software Sites” preferences.

type filter text
Mame Version
| a [J]000 Subclipse
Lr Subclipse - Required 148
Lk Subversion Client Adapter - Required 153
Lk Subversion Mative Library Adapter (JavaHL) - Strongly Recommended 1.5.7
Lt Subversion Revision Graph 1.0.7
[+ [C] 000 Subclipse Integrations
[+ [C] 000 Subclipse SVNKit Option
| SelectAll | | Deselect Al 4 items selected
Details
Subversion Plug-in for Eclipse 3.2 and higher ki
More...
Show only the latest versions of available software [] Hide items that are already installed
Group items by category What is already installed?

[] Contact all update sites during install to find required software

@ < Back Next » Finish
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For olderwersions of the JDE (Eclipse) you want to work with older versions then version 3.0 of myCBR you migh
need the EclipsesStandard \Widgetrhoolkit/ (SWT)

CKAa aKz2dZ RYyQid o0S ySOSaalNE gAI0K Y2aid NBOSYd 90f AL
JDE make sure you do Isefore you move on to configure your myCBR project.

You cardownload the SWT heréattp://www.eclipse.org/swt/

|

: : : . : k-3, 7. 2-win

Installation: Include SWT as a project (might be needed on older version of Eclipse) 2N 32 X6,
Import A Existing Projects inté/orkspace

zZip

ﬂ Import

Select

I

Create new projects from an archive file or directory

“,

=]
Select an import source:

type filter text

= General
@; Archive File

17 Existing Projects into Workspace |—|
[, File System
EL Preferences
= CVs
= FIR

< Back Einish

Cancel
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Eclipse: Standard Widget Toolkit installation (continued)

Chose the path to your downloaded SWT zip archAivBelect the projectdrg.eclipse.swtA Finish

e S

Import Projects

Select a directory to search for existing Eclipse projects,

-
() Select root directony: / —
@ Select archive file: ~ Path to your ziparchive Mswt-3.6.2-win32-win32-x86.zig | T |
Projects:
org.eclipse.swt (/) | Select All |
| DeselectAll |
| Refresh |
Copy projects into workspace
Working sets
[] Add project to working sets
Warking sets: Select...
@ < Back Next » Finish Cancel

[l%l!

k-3, 7. 2-win
S2-winas-x86,

zZip
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Eclipse: Standard Widget Toolkit installat{oontinued)

If your SWT installation was successful, you should have a project like this:

Eile Edit Mavigate 5Search Project Bun Window Help
M~ [EH E Q- FE o Y @R B &2 Team Synchr...
b - &S] w0 GO ow O v ¥® Java EE
i . = Ty = R O— . . = ™
| Project Explorer &3 O B {DE Outline &2 E] Task qu O
= {};b| e
T i = 5
4 =2 org.eclipse.swt [/ Marker ﬂj Prope (ﬁ'&- Server (m Data S ([F‘_—'] Snipp (E Conso &3 O
i f2 about files Mo consoles to display at this time. =+ B~ [~
i = JRE System Library [jred]
= :
[+ e switar
about.html
) srezip
|#| swt-debug.jar

E“'} 0 items selected

| 9 B % |
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Prerequisite’2 Import the myCBR prejedtom the repository at the DFKI

FileA ImportA SVNA Checkout Projects from S\AN NextA
Createa new repositoryocation: URL https:// mycbr.opendfki.de/repos/mycbgui/trunk
A Next

ELEE . e

select
E“‘u ]
Create a new project by checking out an existing project from a 5VN repository.

Select an import source:

type filter text

I» = Remote Systems »
I» = Run/Debug
4 = SVN

|§ Checkout Projects from SVN |
[+ = Tasks H
[+ = Team

b = Web i

? < Back Next > Finish Cancel
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Prerequisite 2:Import the myCBR prejedtom the repository at theDFKI (continued)

Selectthe project asshownbelow, makesureto tick the checkboXE€heclout as a projectin the workspac®Checlout
the HEADrevisionand selectfully recursiveand allow for unversioneabstructionsA Finish

|

Check Out As .
iy VN
Select the method of check out and the revision to check out.

Choose how to check out folder GLUI

Check out as a project configured using the New Project Wizard
(Dnly available when the project file does not exist in the repositond

@ Check out as a project in the workspace

Project Mame:  de.dfki.mychbr.gui

Check out HEAD revision

Revision:

Depth: ’Fully recursive A

[ Ignore externals
Allow unversioned obstructions

@ <Back | Nedt> Finish Cancel
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Prerequisite 2:Import the myCBR prejedtom the repository at the DFKI (continued)

If all went okay you should have a project like this in your Eclipse JDE:

1 |y de.dfki.mycbr.gui [https://mycbr.opendfki.de/repos/mycbr-gui/trunk]
» B\ Referenced Libraries
» B8\ JRE System Library [JavaSE-1.6]
- B\ Plug-in Dependencies
. 54 src
» &f icons
» iy lib
+ gy META-INF
» gy OSGI-INF
. & projects

o4 build.properties 868 241011 19:47 lzilles
g mycbr.product §68 241011 19:47 Izilles
%5 plugin_customization.ini 867 26,0911 13:54 lzilles

& pluginxml 868 241011 19:47 lzilles

Have a look amychbr productthis is what you need to configure to launch myCBR from your JDE
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@ myCBR

v

Ve ~

ukKS

=

oy slfdj-api-1.5.10.jar 18 14,0411 1
'Fﬁ slfd)-jdk14-1.510jar 15 14.04.11
@% sesame-console-2.3.2,jar 15 14,
'Fij jaxenjar 18 14.04.11 17:33 bact
'Fﬁ AmlRpcDelight-all-2.2r51.jar 15
fy commons-io-11jar 18 14.04.11 -

I} | b

C}vemi* Dependencies | onfiguration| Launching| Splash| Eranding| Licensing|

4

{11

P

File Edit Mavigate Search Project Run  Window Help
M-HEES $-0-Q- 3-6- So 4~ @ 2 SRR £ £0 Team Synchr..
T = B = = = =
3 Project orer r.product 1
[ Project Explorer &2 H | £ mycbrproduct 2| SIEEE 5
& G Gk s SR T
B 5| % Dependencies O-%~Bg®d — ¢ %1%
'[:H' de.dfki.mycbr.gui [material /myCEF = 5 Owverview »
Eﬁ commeons-lang-2.6.jar 1§ 14,04 Plug-ins and Fragments 7&} qﬁ [Z Dependencies
[y, aduna-commons-iteration-2.81 == com.ibm.ic
Iﬁﬁ aduna-commons-lang-2.8.0.jar List all the plug-ins and fragments that constitute the product. J de.dfki.my
= - _ .
Ej aduna-commgns-;rgl--l;ﬂi“ e i [ Add.. ] == org.ec:!pse L
|;ﬁ commons-co EC.' 3.]ar : . 3 '&:‘de,dfki,mycbr,gui -ﬂ:: orglec!pse
[af, commens-hittpclient-3.1jar 158 |= i [ Add Working Set... ] == org.eclipse
= . . . =J= org.eclipse.core.commands E )
oy jel-over-sif4j-1.510,jar 15 14.04 . i ' 3 =J= org.eclipse
o, sesame-http-client-2.3.2.jar 18 M fpse.core.con e.nttj,!rpe [Add Required P"“Q"'“S] = org.eclipse
'Fﬁ sesame-http-protocol-2.3.2,jar -@korg.eclfpse.core.databfndfng Remov = org.eclipse
o, sesame-model-2.3.2jar 18 14.0 =Jr= org.eclipse.core.databinding.observable EENIEEEE 4= org.eclipse
o sesame-query-2.3.2jar 18 14.04— “J= org.eclipse.core.databinding.property |[ Remaove All ] = org.eclipse
'Fﬁ sesame-queryresultic-api-2.3.2, “J= org.eclipse.core.expressions == org.eclipse
@% sesame-queryresultio-sparglam “J= org.eclipse.corejobs Properties... = org.eclipse
'Fﬁ sesame-repositony-api-2.3.2.jar I+ org.eclipse.core.runtime - | Total: 24 = org.eclipse
gﬁ sesame-repository-http-23.2.ja [[]Include optional dependencies when computing required plug-ins i 4= org.eclipse
[y, sesame-rio-api-2.3.2 jar 18 14.0 - =J= org.eclipse -

E |
Eﬂ Markers [ E Properties | #7 Servers (w Data Scurce Explorer (['\[;:1 Snippets (E Console &2

Mo consoles to display at this time,

4 E-riv -0

"

alp E®

5 S LJS



myCBR 3.0 / Introduction

Lawnutingonip@BRBfrofrothetheE) DE

[ £ AO1 2A (aldtherrsEleztile.dfki.mycbrguiA OK

xduct - Eclipse -

t Bun Window Help

%er&_LM_ﬂﬁM-@-é-v-. 'i"'.r""_|_'|-'-_1'- ﬁé
— | @} Plug-in Selection l=[=] =] )

= Select a Plug-in; -
E ’ O-H-Bg0® | —

CBF de s

T A
28 =J= de.dfki.mycbr.gui = =pE

jar. | Add... |

=
=5}
m

| Add Working Set... |

o
=
m

18 Add Required Plug-ins

jar.
J Remowve

04— Remove All
3.2,
lerm Properties...

Jar Total: 0
2.)a | &
4.0
11 Ensing|

4.11
! @ Ok Cancel ipets | B Console 22 al

ack L= e — ——

18
111 =

4




myCBR 3.0 / Introduction 34

Launthipor g BIBRofrothet hREIDE @ myCBR

| £ A OAddretyiredPlugns? (2 f SG 90t ALKES AngorSHCBROMANI ff y8O03aal

=L

-
E Java EE - de.dfki.mycbr.gui =

Eile Edit Mavigate
Ci-H &

-
[ Project Explorer &2

Search  Project Bun  Window Help
$-0 Q- GG S H- @ R IH-F-n
=g r@ *mychr.product %
- : {'EE} lﬂz = ||

E&| e " % Dependencies O~%-Bg® — o

k—"ﬁ- de.dfki.mycbr.gui [material/myCEBF = [E] Overview -
Eﬁ cormmons-lang-2.6.jar 18 14.04] Plug-ins and Fragments & [ Dependencies B
= == com.ibm.ic

<= de.dfki.my
== org.eclipse
== org.eclipse
== org.eclipse
== org.eclipse
== org.eclipse
<= org.eclipse
= org.eclipse

E ED Team Synchr.. 7
= Eﬁ'

— . .
[mgy, aduna-commens-iteration-2.8.

|5F|tﬁ aduna-commens-lang-2.8.0 jar List all the plug-ins and fragments that constitute the product,

|5F|tﬁ aduna-commens-xml-2.6.0.jar Add l

“J=com.ibm.icu - ’
== de.dfki.mycbr.gui (0.0.0)

=)= org.eclipse.core.commands

m

|5F|tﬁ commons-codec-1.3,ar 18 140

m

'Fiﬁ commons-httpclient-3.1,ar 12
',"Tiﬁ Jel-over-slfd)-1.510,)ar 12 14.04
',"Tiﬁ sesame-http-client-2.3.2,)ar 18

| Add Working Set... |

m

=J= org.eclipse.core.contenttype

Add Required Plug-ins

=J= org.eclipse.core.databinding

',"Tiﬁ sesame-http-protocel-2.3.2,jar ! Rermove

=J= org.eclipse.core.databinding.observable

Eﬁ sesame-model-2.3.2,jar 18 14.0

|5F|tﬁ sesame-guery-2.3.2,jar 18 14.04—
— . .

[mpy, sesame-queryresultio-api-2.3.2,
|5F|tﬁ sesame-gueryresultio-sparglm
lmfy, sesame-repository-api-2.3.2,jar
',"Tiﬁ sesame-repositorny-http-2.3.2.)2
',"Tiﬁ sesame-rig-api-2.3.2,jar 15 14.0
',"Tiﬁ sifdj-api-1.510,jar 18 1404111
',"Tiﬁ sifdj-jdk14-1.510.jar 18 14,0411
'?ﬁ sesame-console-2.3.2,jar 12 14,
|5F|tﬁ jaxenjar 18 14,0411 17:33 bact
|5F|tﬁ AmlRpcDelight-all-2.2r51 jar 18
ly, commons-io-1.1jar 18 140411 +

i | b

=J= org.eclipse.core.databinding.property
=J= org.eclipse.core.expressions

=J= org.eclipse.core,jobs

=J= org.eclipse.core.runtime

[ Include optional dependencies when computing required plug-ins

’ Femove All l

’ Properties... l

Total: 24

Owverview | Dependencies Cunfiguratiun| Launching| 5plash| Branding| Licensing|

4

L

== org.eclipse
== org.eclipse
== org.eclipse
== org.eclipse
== org.eclipse
== org.eclipse

b

-

E',_r, Markers (ﬁ Properties ﬁ'ﬂ Servers (m Data Source Explorer ﬂf‘_—‘j Snippets (E Console &1

Mo consoles to display at this time.

+ Bl ~rgv =0

EYEE=EEIES



myCBR 3.0 / Introduction

LaumethingmygBiBfofrothe heEIDE

. O1 Oubnviev Siig S & dzNB
Y2dz Ol Yy ViZdnchasEcpseiappligation ( 2

@ myCBR

0 K IThieprodedincddeS@ivelduacheWaidifa atickedA a
a il NI

0KS Yé/.w {5Y

=, - -
kg aduna-commons-iteration-2.8 This section describes general information about the product.

=, -
[af, aduna-commens-lang-2.8.0,jar
oy aduna-commens-xml-2.6.0 jar’ ID: de.dfki.mychbr.gui

@, commons-codec-1.3.jar 18 14,

= - A Version:  3.0.0.beta
[ug, commons-httpclient-3.1.jar 18
oy jel-over-sif4j-1.510jar 18 14.04 MName:  myCER

Fﬁ sesame-http-client-2.3.2 jar 158

[¥] The product includes native launcher artifacts I

Fﬁ sesame-http-protocol-2.3.2 jar
@, sesame-model-2.3.2 jar 18 140
@, sesame-query-2.3.2,jar 18 14.04
= - .

[, sesame-queryresultio-api-2.3.2,

Product Definition

r —
18] Java EE - de.dfki.mycbr.qui/mycbr. - Edli [ e
Eile Edit MNavigate Search Project Run  Window Help
r4 - FrO-Q- HG @SF @RI e o ) 50 Team Synchr..
[ Project Explorer 52 = B || Hl mycbr.product i3 =8l E ﬂ * =8
B | = 2 _ e AT
| R £ Overview O-H-58@ @5 %
IE'H- de.dfki.mycbr.gui [material/myCBF = | Owverview
'&ﬁ'fj commaons-lang-2.6.jar 15 14.04 General Information Dependencies

This section describes the launching product extension identifier and application.

= com.ibm.icu

== de.dfki.mychbr.
«J= org.eclipse.col
«J= org.eclipse.col
“J= org.eclipse.col
«J= org.eclipse.col
== org.eclipse.col
<= org.eclipse.col
«J= org.eclipse.col
«J= org.eclipse.col
== org.eclipse.col

oy sesame-queryresultio-sparqhim Product: [de.dfki.mycbr.gui.product

v] ’New] “I= org.eclipse.eq

'&ﬁ'fj sesame-repository-api-2.3.2 jar

',“_g'ﬁ sesarne-repository-http-2.3.2 ja Application: [ de.dfki.mycbr.gui.application

<= org.eclipse.eq
v] == org.eclipse.eq

@, sesame-rig-api-2.3.2jar 18 140 _ The product configuration is based on:
oy sif4j-api-1.510ar 18 14.04.111|
@, sIfdj-jdkl4-1.5.10jar 18 14,0411
L:Tfj sesame-consaole-2.3.2,jar 18 14,
'&ﬁ'fj jaxen.jar 18 140411 17:33 bach
Fﬁ XmlRpcDelight-all-2.2r51 jar 15
oy commons-ie-11 jar 18 14.04.1]
oy obie-dixijar 18 14.041117:33 |
@, jdom,jar 18 14.041117:33 bacl
'.‘Tﬂ xmirpc-11_all,jar 15 14,0411 17
@j Jeormmon-1.0.16jar 15 14,0411
Fﬁ Jjfreechart-1.0.13-experimental j
Fﬁ jfreechart-1.013-swtjar 18 14.0
@, Jfreechart-1.0.13 jar 18 14,0411
E‘Téi mycbrjar 18 14,0411 17:33 baq
'.‘Tﬂ swigraphics2d jar 18 1404111
=i, JRE System Library [JavaSE-1.6]
=i Plug-in Dependencies

@ plug-ins
Testing

2. Test the preduct by launching a runtime instance of it:
0 Launch a RAP Application
I 0 Launch an Eclipse application I
:#5\ Launch a RAP Application in Debug mode

:;;‘5 Launch an Eclipse application in Debug mode

(7 features

1. anchrong this cenfiguration with the product's defining plug-in.

<= org.eclipse.eq
«J= org.eclipse.hel
«J= org.eclipse.jfa
«J= org.eclipse.jfa
== org.eclipse.ost
== org.eclipse.sw
== org.eclipse.sw
«J= org.eclipse.ui

«J= org.eclipse.uid
«J= org.eclipse.uin

Z| Configuration

Exporting

Use the Eclipse Product export wizard to package and export the product
defined in this configuration.

To export the product to multiple platforms:
1. Install the RCP delta pack in the target platform.
2. List all the required fragments on the Dependencies page.

Launching
Splash
Branding
Licensing

(#H src

Overview | Dg pendencies| Configuration | Launching | Splash | Branding | Licensing| i [0 b

(=% icons

{2 Markers [ = Properties (-ﬁ‘é Servers (m Data Source Explorer (u"j Snippets (E Console &3

& lib

Mo consoles to display at this time,

J'Evrﬁvzﬁ

(=% META-INF

(=% projects
[Z build.nronerties 18 14.041117: 7
4 [II] b

[} Launch an Eclipse application

alg=E®
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Integrating a myCBR engine in your project can be achieved in different ways:

Direct myCBR integration into an application:

Youcanintegrate the myCBRibrary directly into your java programand load myCBR
enginesandcasebasesnto your programto executequerieson them

«

/ \ " \ Central myCBR engine server and several clients: (alpha stadium development)
i x ~ Youcanrun a central serverwhich integratesthe myCBRibrary into a serverbased
| | ~ javaprogramandthen procesqueries,deliverquery-resultsto thin clients
7

Additionally: mobile application (alpha stadium development)

There is currently a mobile centered version of myCBR under development which targets particularly the need
of Androidbased development. This version of myCBR is available to developers yet.
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4 \ /\ All designs Createan Instance of CBRENnginand
Input QUE \\/ use this to load your model data and case base
After finishing loadingall datainto your Instanceof
Output Sy CBR Engine CBR_Englnyaou.do retrlevals_from thlsQBREnglnby
posting query instancesto it and retrieving result
Application API sets, containing lists off best matching cases
_ Y, N (Instances)
Input Query © Input Query v
CBR CBR
Output Resuts | —"JINe Output Results Engine
N/ v
API API
Server

\ Application (fat) / \Application (thin)/
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APl use for building and integrating your CBR Engine

Thin Client Diagram: Web frontend , Server (myCBR) , (Regrieval (for example using JSP)
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Input Query N

CBR
Output Results Engine
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Server

API

\Application (thin)/
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Fat Client Diagram: Application also hosts the CBR Engine
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Several ways to do things with tghe myCBR API

We chose a most simple one, which might not be most flexible or efficient but is easy to follow as a start for
developers new to myCBR. Feel free to use it however you like

Our basic approach:

In your Application class: Create an Instances of CBRENgine
Load model and data (case base) into this engine

Construct your Query instance using the engine

Query the engine with the query instance

Use the result (sets) returned by the engine

The following is a walkthrough of the example given in the end of this chapter.
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Constructor and Description
CBRENQir{®

Methods
Modifier and Type Method and Description

crealeCBRProjeQ)t This methods creates a myCBR project
loads the cases in this project.

createemptyCBRProj€)tThis methods creates an EMPTY
myCBR project.

createProjectFromPRJThis methods creates a myCBR prd
and loads the project from arj file

de.dfki.mycbr.core.Project

de.dfki.mycbr.core.Project

de.dfki.mycbr.core.Project

static java.lang.String getCaseBage

static java.lang.String getConceptNam@

static java.lang.String getCsy)

static java.lang.String getProjectName@

static void setCasebaqfava.lang.Stringasebasg

static void setConceptNam@ava.lang.StringonceptNamé
static void setCs(java.lang.Stringsy)

static void setProjectNamg@ava.lang.StringrojectName

43
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Define your (myCBRINR 2S Ol O NAI| 0f Sa CBREng@r dzZNJ O

Set path to myCBBRrojects:
//private static Stringdata_path for example =C\\myCBRproject$projecti\";

private static Stringdata_path= "K\\Example_Projectd examples\";

Project specific variables:

/l name of the project file

private static StringprojectName= "NewExampleProject.pl]
// name of the central concept

private static StringconceptName= "Cat;

// name of thecsvcontaining the instances

private static Stringcsv= "cars_casebase.csv";

/] set the separators that are used in tlosvfile

private static Stringcolumnseparator=";";

private static Stringnultiplevalueseparator=",";

/l name of the case base that should be used; the default name in myCQHR ¢svimport
private static Stringcasebase= "CarsCB
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Usually these libraries are:

import java.text.ParseException

import java.util.List

import de.dfki.mycbr.core.Project

import de.dfki.mycbr.core.casebase.Instance
import de.dfki.mycbr.core.model.Concept
import de.dfki.mycbr.core.model.FloatDesc
import de.dfki.mycbr.core.model.IntegerDesc
import de.dfki.mycbr.core.model.SymbolDesc
import de.dfki.mycbr.core.retrieval.Retrieval
import de.dfki.mycbr.core.retrieval.Retrieval.RetrievalMethod
import de.dfki.mycbr.core.similarity.Similarity
import de.dfki.mycbr.io.CSVImporter

import de.dfki.mycbr.core;

import de.dfki.mycbr.core.modé;

import de.dfki.mycbr.util.Pajr

import de.dfki.mycbr.io.CSVImporter
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//Within your Applicationclassy NS I 0S &2dzNJ Ayadal yoOS 2F (0KS |
CBRENginengine= new CBRENgine();

KK/ NSIFGS I t N22aSOi oyl YSR GNBO¢é KSNBUL | yR
Projectrec=enginecreateProjectFromPR.]

/| createl Ol &S 0l chES KOS/NIBYUSR d
/[ and assigrthe casebase to baused for submitting a query
DefaultCaseBass = DefaultCaseBase=c.getCaseBasésgetenoinegetCaseBag®;

/I createa/ 2 Y OS LI myGohceEpb RKB8NB UV 2F GKS YheRrgfect/ 2y OS
ConceptmyConcept=rec.getConceptByl{@nginegetConceptNamg@);
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/| createaneWNB U NA SOt o0OFftf SR aNBUE KSNBO
Retrieval ©! = newRetrievaimyConcepich);

// specify the retrieval method
.SsetRetrievalMetho(@RetrievalMethodRETRIEVE _SORJTED

/I available retrieval methods are: RETRIEVE , RETRIEVE_SORTED, RETRIEVE_K,
RETRIEVE_K SORTED

/I createaqueryA Y AUl YOS Oyl YSR GljdzSNEE KSNBO Kk ! |
// have assigned the values to its attributes that specify the query
Instanceguery =rci.getQuerylnstance;
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j a

SymbolDescolorDesc SymbolDesomyConcepigetAllAttributeDescg.get('Colot);
.addAttributgcolorDesc,colorDesc.getAttributé&sreen™));

FloatDespriceDesc FloatDesgmyConcepigetAllAttributeDescdg.get("Price");
try { .addAttributgpriceDesc,priceDesc.getAttribytd 799.0));}
catch(ParseException) {e.printStackTraa@;}

FloatDesanileageDese [FloatDesgmyConcepigetAllAttributeDescq.get("Mileage");
try { .addAttributgmileageDesc,mileageDesc.getAttrib(ite0000"));}
catch(ParseException) {e.printStackTraa@;}
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Seethe example JSP project for a more complex use and display of the retrieval result

Start();

List <Pair<Instance, Similarity>=sult =rci.getResulf);

If( result.size) > 0 )}
Stringcasename= result.get(0).getFirs{).getName);
Doublesim=result.get(0).getSecon(.getValug);
answer="| found "€asename" with a similarity of "sim+" as the best match

}

else{Systemout.printin("Retrievakesult is empty"); }
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Remember An amalgamationfunction is a weighted sum of all local similarities (attribute
similarities)of a conceptthat constitutesthe overallglobalsimilaritymeasureof the concept

Sometimesdt can be usefulto be able to switch between different amalgamationfunctions, for
exampleto complyto different user preferenceswithin different user groups The myCBRAPI
allowsyouto accessaand usedifferent amalgamatiorfunctions,which you havemodelledbefore
usingthe workbench

ListsAmalgamationFctliste = myConceptgetAvailableAmalgamF¢)s

myConcepisetActiveAmalgamHgmalgamation function amalgam);
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following slides:

/[ To load new project use:
/[ data_path thereby pointing to the path where the project is stored+the projects name

Project myproject = new Project( data path +projectName );

/[ Tocreate  aconcept and get the main concept of the project.

/I The name (conceptName ) has to be specified at the beginning of your class - code
Concept myconcept = project.getConceptByID( conceptName );

Il Initialize CSV Import with this code: (data_path: Path to your csv folder + the csv -
file itself

CSVImporter mycsvimporter = new CSVImporter( data path +csv, myconcept);

/[ Toset the separators that are used in the csv file use these codes.

csvimporter.setSeparator( columnseparator ); /[ column separator

csvimporter.setSeparatorMultiple( multiplevalueseparator ); /I multiple value separator
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/[ To prepare the data for the import of the project data in csv - format you can use
these methods:

csvimporter.readData(); // read csv data

csvimporter.checkData 0; /Il check formal validity of the data
csvimporter.addMissingValues 0; // add missing values with default values
csvimporter.addMissingDescriptions 0; /l add default descriptions

// Finally to do the import of the instances of the Concept defined use:

csvimporter.dolmport(); // Import the data into the project
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Initiate aquery.
/l  create a new retrieval

Retrieval ret= new Retrieval(myConcept, cb);

Il specify the retrieval method
ret.setRetrievalMethod(RetrievalMethod. RETRIEVE _SORTER

/[ create a query instance
Instance query = ret.getQuerylnstance();



myCBR 3.0 / Introduction 54

iea @ myCBR

APliMgega Bediaiquetyimgyyaid ppd
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J
Insert values into theguery.

/[ Symbolic Description
SymbolDesc manufacturerDesc = ( SymbolDesc) myConcept.getAllAttributeDescs ().get( "Manufacturer" );

guery.addAttribute(manufacturerDesc,manufacturerDesc.getAttribute( "bmw"));

// Float Description
FloatDesc priceDesc = (FloatDesc) myConcept.getAllAttributeDescs().get( "Price” );
guery.addAttribute(priceDesc,priceDesc.getAttribute( "47699.0" ));

/I Int Description
IntegerDesc ~ yearDesc = (IntegerDesc) myConcept.getAllAttributeDescs().get( "Year" );
guery.addAttribute(yearDesc,yearDesc.getAttribute( "1996" ));
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Insert values into theuery (continued)

/[ String Description

StringDesc titleDesc = (StringDesc) myConcept.getAllAttributeDescs().get( "Title"  );
guery.addAttribute(titleDesc,titleDesc.getAttribute( "Cheese - Crusted Chicken with
Cream"));
/l Symbolic Description and multiple Values
SymbolDesc methodDesc = (SymbolDesc) myConcept.getAllAttributeDescs().get( "Method" );
Il define a list that will be used to store the values
LinkedList<Attribute> list = new LinkedList<Attribute>();
/[ add query values to the list
list.add(methodDesc.getAttribute( "roast" ));
list.add(methodDesc.getAttribute( "arrange" ));
list.add(methodDesc.getAttribute( "warm up" ));
list.add(methodDesc.getAttribute( "stir' ),
list.add(methodDesc.getAttribute( "cook" ));
list.add(methodDesc.getAttribute( "melt" ));
/|/_ ctreate a multiple attribute and add the attribute's description and the specified
IS
I\I/_Iutl)tipIeAttribute<SymboIDesc> mult = new MultipleAttribute<SymbolDesc>(methodDesc,
ISt);

/[ add the query attribute to the list
guery.addAttribute(methodDesc.getName(), mult);
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Execute the query (do the retrieyal

/[ perform retrieval
ret.start();

/Il get the retrieval result
List<Pair<Instance, Similarity>> result = ret.getResult();

/[ get the case name
result.get(0).getFirst ().getName ();

Il get the similarity value
Result.get(0).getSecond(). getValue ();
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I/ get all attributes of the CBR case model
HashMap<String, AttributeDesc> valueMap = myConcept.getAllAttributeDescs();

‘\|) “" Al all Ay
AN IE@O O

/Il get the allowed values for each Attribute

for (Map.Entry<String, AttributeDesc> entry: valueMap.entrySet()) {
System. out .printin(entry.getValue 0);
AttributeDesc attdesc = entry.getValue();
String attClass = attdesc.getClass().toString();

If (attClass.compareTo( "class de.dfki.mycbr.core.model.SymbolDesc" ==0){
SymbolDesc symbolDesc = (SymbolDesc) entry.getValue();
Set<String> elements = symbolDesc.getAllowedValues();

for (String allowedValue : elements) {
System. out .printin ("\t\t" +allowedValue);
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Directlty create a project and enter data into it, create a query and run the retrieval in its most compact form:

Projectp = new Projed);
Conceptcar =p.createTopConceftCar’);

HashSetString> manufacturers = neWashSetString>();

Strind] manufacturersArray { "BMW", "Audi", "VW",Ford',"Mercedes, "SEAT", "FIAT" };
manufacturers.addAlArrays.asLiginanufacturersArra));

SymbolDesmanufacturerDese newSymbolDedcar,"manufacturer”,manufacturejs

SymbolFcmanuFct= manufacturerDesc.addSymbolFehanuFct, true);
manukct.setSimilariyBMW", "Audi", 0.60d);
manukct.setSimilarityAudi”, "VW", 0.20d);
manukct.setSimilariyvVW", "Ford", 0.40d);

DefaultCaseBaseh = p.createDefaultCBmyCaseBasg

Instancei = car.addInstancgcarl");
l.addAttributgmanufacturerDesc,manufacturerDesc.getAttrib({tgMW"));
cb.addCasg, "carl’);

Retrievalr = new Retrieval(car);

Instanceq =r.getQuery);
g.addAttributgmanufacturerDesc.getNanfemanufacturerDesc.getAttribu€Audt"));
r.start();
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File Menu: Main View: Perspective Tabs:
Open/Save Projects This is where you get Selecting the Tabs switches between the
Model: Actions available for detailed information and different available Perspectives in myCBR.
Models, Concepts, Attributes ways for interactions with The two main perspectives now are:

your model for a selected Modelling, where you design your model
Shortcuts for: component of your model. and Case Bases where you create and

optimise your Cases and Case bases

Create, Open and Open recent
projects

=10l x|

File Model Help

ljj| [ Madeling [ Case Bases
[Creomas -5 \ =
This view provides an yEH TR
overview of your currently
opened projectsn a tree
structure. It further provides
all necessary actions to
add/remove elements
to/from your model.

The Projects View:

TheSmilarity Measure view:

[ Similarity Measures b -+ =0

This view shows you the
assigned Similarity
Measures for a selected
Project, Concept or
Attribute. It further provides
the actions to add or
remove Similarity Measures
to the selected Project,
Concept or Attribute. J
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Start a retrieval: Starts
the retrieval task for
the selected project

The Project Tree:

This Tree lists every
Concept within the
project, aDoubleClick:

= —~

A8IES

Add ConceptAdda
new concept (thing) to
the selected project

Add a Concept as
Attribute: Add a
Concept as an Attribute
to the selected Concept:
think of Partof relations

Add an Attribute: Add
an Attribute to a
selected Concept

shows detailed
information about the
project

The Concept Tree:

This Tree lists all
Attributes of the
selected Concepg
DoubleClick: shows
detailed information
aboutthe concept

An Attribute:

A DoubleClick: shows
detailed information
about theAttribute.

-
M Projects

"E‘[ﬂl used_cars_flat

R ALK i}
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@ myCBR

Delete: Delete the selected
Component (Either Concept
or Attribute) Every depen
dent Component will be
deleted as well

Symbol Attribute Icon

Integer Attribute Icon

Float Attribute Icon
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Delete a selected Add a Similarity Measure for

Similarity Measure the selected component. To
be able to add a Measure
the default generated
Measure must be selected.

Example of an added
alternative Similarity
Measure

;
T Similarity Measure?\\ */ . O

@ AlkernativeBodyFunction
BiodwFunc

The generated default
Similarity Measure (In
this Example for the

' GGNROdzGS WwW. 2ReQ 2F UKS
Car Concept
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The selected component
in the project tree is
highlighted

v
The list of defined
Similarity Measures for
the selected component

™S~

The Tab label of the
selected component

component

/

Main information
display for the selected

63
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Tabs for the quick navigation
to the different views/editors
of a selected component

" R Y 4 T
1 Projects - O Body &3 / o=
o
_ & @ B & R | Attribute /
= L‘jl used_cars_flat =
'\w Car Mame | Body /
(2] Body Type | Syt
""" ;‘f M Multiple r
----- 8) Car Code /
..... @ Color Allowed Values | convertible add
Coupe
""" % Daors Fasthack Rename
""" (aas roadster
R
----- (8} Manufacturer sedan Smove
..... @} Miles skation_wagon
----- (&) Model
----- @} Paower
----- 3t Price
----- (8} Speed |
----- 34 Year
..... @ ZIp j
" 4
1 similarity Measures # S5 =0

A\ @ AlternativeBodyFunction
@ BodvFunc

akkribute | Symbiol Explanation | Concepk Explanation




