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Introduction

The following Tutorial pages will give you afirst
guide on how to utilize the CBR-Workstoolsto pro-
duce your own CBR applications. After you have
finished these small exercisesyou will be ableto op-
erate the basic functions. The road map is as fol-
lows:

*  Wewill start by building avery simple appli-
cation to explore the main windows and func-
tions of CBR-Works.

e Thissimple application will be extended to
introduce the different sorts of concepts and
types you can use to model an application
domain.

e You will learn to adapt some of the demo
applications for your needs.

e Then, we will show you some more sophisti-
cated modeling techniques like the employ-
ment of domain specific similarity measures.

e Based on the demo applicationsthat come with
CBR-Works, we will look at some key features
for usability and automated calculation.

Introduction 1
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Figure 2-1:
A Car
Advertisement

CBR-Works 4 - Getting Started

Used cars Application Model

In this chapter we will provide you an overview and
the basic concepts of CBR-Works. You will aso
learn the terminology used throughout this tutorial.

Our first Application Scenario

As an application scenario we will use the problem
of selecting a used car from a dealer database or a

newspaper.

Suppose you want to produce a CBR application
that eases the search for aused car in the private ad-
vertising area of a newspaper. Usually, such adver-
tisements describe a car by a number of features,
like age, mileage, color, body etc.

In the example given in figure 2-1 you see an adver-
tisement for an Opel/GM V ectra. The description of
the car tellsthat it has a catalytic converter, it is col-
ored red, it has a sunroof, aluminum wheels, a hitch
and a power steering. The car is offered for 5,900
EUR and it has a mileage of 70,000 km.

Vectra, 1.5 GL, Cat., red, hitch, power
steering, sunroof, LM-tires, 70,000
km, 5,900 EUR, Touring-Garage
Enterprises. Phonmifffigntttmiy /

Used cars Application Model 2



Table 2-1:
Some Features
of a Car
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From thisyou will easily come up with aninitial set
of features to describe a car. For each of these you

can think of ameaningful type and range of values.
Table 2-1 gives some examples, which we will use
during the first modeling session with CBR-Works.

Feature Type Range

Brand Symbol Opel, BMW, Ford,...
Mileage Integer 1 to 500,000 km
Price Integer 1 to 200,000 DM
Color Symbol red, blue, green,...
Sunroof Boolean Yes, No

Hitch Boolean Yes, No

Catalytic Converter | Boolean Yes, No

Seller String Free Text

Starting CBR- Works

We will now take alittle walk through CBR-Works
and build the first model of an application domain.

CBR-Worksiis started by double-clicking the CBR-
Works.exe file in the folder where you installed the
package. CBR-Works will welcome you with its
start-up screen (figure 2-2).

Used cars Application Model 3
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& CHRWoiks M= E
File Edit Model Tools Serer Help

cbr:works

CBR-Works = After selecting the New item from the File menu the
Start-up Screen | goreen switches to the CBR-Works Concept Manag-
er (figure 2-3). Thisisthe editing view where you
will enter the main information about the features of
your application model.

Note:  The steps described here are available as ScreenCams
viewable from the CBR-Works CD

Used cars Application Model 4
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& COR-Waoiks Concept Hanesger - Unnemed
Filg Edit Model Tools Serar Lamgaaze Comple  View  Halp
‘ﬂ Hl ] pd| el ]
Inftial Concep
| o
Figure 2-3:

CBR-Works = At this stagewe want to clarify some parts of theter-
Concept Manager ' minology that will be used throughout this docu-
ment and that you need to know when using CBR-
Works.

2.3 Terminology

When we deal with building a CBR-Works applica-
tion, anumber of termsare used to identify elements
of the modeling process:

* By domain we denote the subject area of an
application. In our example, we are working in
the domain, or let us say in the world of used
cars.

e Theapplication is basically the software prod-
uct that we build using the CBR-Works tools.

Used cars Application Model 5
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In our example, we describe an application that
helpsin selecting a suitable car from a newspa-
per advertising database. Such an application
consists of a case base and adomain model, or
simply model.

¢  The case base is the database where the case
datais stored. In our example a single car
advertisement will be acase.

*  Thedomain model contains al information
describing the relations among case data and
the terminology of adomain. In other words: it
adds the meaning to the pure datawhich is
required to compare and select cases. In our
example domain, the knowledge on colors pro-
vides such information, e.g., which colors exist
and what is the similarity between those col-
ors.

* A model will be described in terms of con-
cepts, attributes and types. These correspond
to the way we described used cars earlier: acar
isthe concept of our domain. A feature of acar
is represented by an attribute of the concept.
The value-range of an attribute is given by a
type. Thistype contains all valuesvalid for the
feature which the attribute represents, e.g., for
mileage a number restricted to the range
between 1 and 500,000.

When building an application the construction of a
domain model isthefirst step. The second step isthe
case collection. In reality there will be alot of
switching between these two steps, i.e., a prototypi-
cal approach. Now, before starting the modeling job,
some basics on using CBR-Works.

Used cars Application Model 6



Figure 2-4:
Basic Structure
of a CBR-Works
Application

2.4

Table 2-2:
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Application

Case Domain
Data Model
~

Basics on Using CBR-Works

While working with CBR-Works you will navigate
through four screensthat allow you to access and to
manipulate all relevant informations and data of
your application. To switch between these views
you can usetheicon toolbar in the upper right corner
of the CBR-Works window. The respective icons
and a short description are shown in table 2-2.

CBR-Works Icon |CBR-Works View

Views

= CBR-Works Concept Manager: in this view you

e || will enter concepts and their properties.
CBR-Works Type Manager: here you will

“ﬁ'} define the types you want to assign to
attributes. Basic types such as Integer, Sym-
bol, etc., are predefined to ease your work.
CBR-Works Case Explorer: allows you to enter

.&,j case data and to organize the case base.

Used cars Application Model 7



Table 2-3:
Properties
of a Concept
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CBR-Works View

CBR-Works Case Navigator: here you can test
| the retrieval properties of your application.

On the left hand side of the Concept Manager’s
view you seeaTree View. It displaysthe structure of
the concepts of your application, i. e, the hierarchy
of concepts. Y ou can usethisview just like the Fold-
er Tree of astandard Explorer window. When start-
ing you will see only one concept: the Initial
Concept. After selecting this concept its properties
will appear ontheright hand side of the screen. They
are grouped on five card views as listed in table 2-3.

Card Description

Properties Here you can add additional information
to a concept like, e.g., its name in different
languages and its creator.

Attributes A table displays the attributes of the
selected concept. Here you can create,
modify, and delete attributes. An attribute
is specified by several properties like,
e.g., its name, its type, and its weight.

Similarity  Specifies, how the similarity will be calcu-
lated for the selected concept. Similarities
will be explained in a later section.

Rules Here you can define rules for completion
and adaptation for the selected concept.
Please, refer to the CBR-Works Refer-
ence Manual for further details.

Questions  This group lets you define an order on
questions. This will be used in the Query
Wizard to determine the sequence in
which questions are asked.

To model an application domain the attributes are
the most important group. These are displayed first

Used cars Application Model 8
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by default. Let’s start with our simple example ap-
plication to learn how to enter attributes. Use the at-
tribute definitions from table 2-1. Remember first
the last step you did. It wasto click on the initial
concept symbol in the upper left of the screen. Now
select the New Attribute button in the lower middle
of the screen. An empty row will appear in thetable
above the button (figure 2-5).

i I el
(- Adinbute Propatsss
Qugstion @
Annatation | g
Roew Allrste Ramas Seiected Allrkute |

Accopl I Discand I

i

Figure 2-5:
Screen before
entering the At-
tributes Names

Enter the attribute’s name (Brand) in the Name col-
umn and select the type Symbol from the selection
list in the Type column.

Used cars Application Model 9



CBR-Works 4 - Getting Started
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Boolean
Date
Initial Concept
i Integer |
(- Aalnbuts Propartied @ g
Clugstion String g
Annatation l_ S'_',"mhlzll g
! Tirme -
P Adlrst e Allrbuts
Accopl I Discand I
| i
Figure 2-6:
Entering

Attributes |~ Repeat these steps for all the features from table 2-
1 on page 3. After entering one attribute push the
New Attribute button to enter the next one. Each
time amarked section called unnamed will appear
again by default in the name column. Don’t worry.
Just start typing the attribute’ s name and the default
setting will disappear automatically. At this state of
work the screen will appear analog to the following

figure 2-7.

Used cars Application Model
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Edit a question

New Allriti  that will be posed e Sselected Alriute

during a query for
| an attribute ka, | Biscant |
| o
Figure 2-7:

CBR-Works . .
Concept Manager = When searching for aused car all theseattributesare

relevant except that one usually will not search for a
specific seller of aused car in private advertise-
ments. To exclude such an attribute from the search
process you simply deselect its Discriminant check
box in the Discriminant column of the table view.

In our examplewe only allow advertisementswhere
Mileage and Price are given. To do so, we select the
Mandatory check boxes for both attributes. A new
advertisement will be tested on those attributes and
it will be added to the searchable cases only, if mile-
age and Price are given.

Used cars Application Model 11



Figure 2-8:
Attributes, Types,
Discriminant- and

Mandatory

Checkboxes

Figure 2-9:
First Attribute List

CBR-Works 4 - Getting Started

MName Type Dis | Ma
Erand Symbol W T -
Mileage Integer M oM
Price Intener 2 "

When you have finished all entries you must press
the Accept button at the bottom of the screen to ap-
prove your changes. By selecting Discard you will
discard all your recent changes.

The resulting attribute list should now look like the
onein figure 2-9.

W Aftributes ]'l. Similarity 1I_ Rulez 1'1. Qluestions ‘I.

Propatias
[ Altnbutes
Marna I Type | Uisl W | w::ig] Englie=]
¥ | Brand Symbol o1
|| Mileage Irieaer F F 1
|| Prige Imezger F = |1
|| Cator Symbal B
| | Sunroof Eoalzan B
|| Hitzh Boalzan B —
| | El
rAHrbute Proparies
Question: EI
Anotatior: | EI
e Atibute Remme Selected Atribute I
Aot | Diggard ]

Y ou can also rename the Initial Concept t0 Used Car
by selecting the Properties Tab. Use the Accept but-
ton to accept the new name

Used cars Application Model 12



Figure 2-10:
Renaming on the
Properties Tab

CBR-Works 4 - Getting Started

|/ Proparties ]'Lﬁltrihutes Y Similanty L Rules & Guestions |

Mame: | Usad Car ‘LL-!.
Asnatation: | 2]

In table 2-1 on page 3 we aready specified addition-
al information on the range of values of the used car

features. To be able to incorporate such information
inaCBR-Works application you haveto create your
own data types similar to a programming language

like C or Pascal.

In our little example atype called car Colors enu-
merating valid color values for cars would be suit-
ablefor the color attribute of the used car concept.
Asindicated in table 2-1 on page 3 this should be a
subtype of the predefined symbol type.

Application specific types are aways subtypes of
some other yet defined types, i. e., they arerange re-
strictions of existing types. The car Colors typewill
be a subtype of symbol that restricts the value range
of symbol to an enumeration of valid color symbols
likered, green, blue, €tC.

To define a new type you have to switch the CBR-
Works screen to the Type Manager. Select the Type
Manager button in theright top of the screen.Thisis
very important. If you don’t push the green Type
Manager button the screen will not change to the
tree view which is necessary to define new types.

Used cars Application Model 13



Figure 2-11:
Typename
Dialog Box

Figure 2-12:
New Values
Input Field

CBR-Works 4 - Getting Started

To create the new type select the type that will beits
super-type in the tree view on the left hand side of
the screen. For car Colors thisissymbol. Now select
the New Type button in the toolbar above the tree
view. A dialog box appears where you can enter the
name (Car Colors) of the new type. Mind pushing
the OK button.

Enter Typename:
] Car Colors,

| 0Eg I Cancel |

On the right hand side of the display a card view
shows up with three groups of type properties (table
2-4). First of all select the card Range. The next step
isto change the default set up in the lower middle of
the screen. Select Enumer ation instead of No Range.
Put in the new valuesin the New Values Input Field
directly above and push the Add button.

[ biue, Add

]I"' Mo Range . Enumeration = NIRETE

Accept | Discard |

The following figure shows the displayed screen
where anew type car Colors has aready been creat-
ed.

Used cars Application Model 14
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Left Toolbar:
Frequently used
standard functions
like open file etc.

Right Toolbar:
Switch between the

four main views of
CBR-Works

Card View:
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1 Timestam Add
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type’s values

tion

Figure 2-13:
CBR-Works .
Type Manager = Repeat these steps for every new value. Finally use

once again the Accept button.
Table 2-4:

Properties | [SEis] Description

of aType ' |properties |Here you can add additional information
to a type like, e.g., its name in different
languages and its creator.

Range Displays the value range of a type
depending on the kind of a type.

Similarity Specifies how the similarity will be cal-
culated for the selected type. Similarities
will be explained in a later section.
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Enter the remaining typesanalogous, i. e. atype car
Brands as a subtype of symbol and two integer sub-
types for mileage in KM and Price in DM.

& CER-Works Type Marager - Unnamed HEER
_ File Edit Model Tools Sareer Lsnguags Compia Yiew Halp |
=& o] 2|% o]
—F:‘; . 'Puoperies | Range | Similaity |
'__J Oada Valug |/ Ersglizh || Gemman
— 0 Ireger || Audi
T It || B
| ,_J Beal - Fial
1 Referinc || Marcedas Benz
[ bt || Opel
—_1 String || Renaul:
B $g'mhnl || Skoda
—= Toyola
—J Car Colors T
) OrdengdSyrnbol [—
) SymbalSet
—] TaxonomySyrmbal il ]
— 1 Time =
{0 Timestasnp Remiove I Edil
| Add
If‘ Mo Range = Enumeralion G hLeral
I &
Figure 2-14:

Entering the new
type Car Brands

When you create the integer subtypes you will no-
ticethat you have the choice between defining an in-
terval of values or to enumerate the type's values.
For numerical ranges an interval will be the natural
choice in most cases. Always choose the bounds of
such an interval as narrow as possible becauseit in-
fluences the calculation of the similarity measure.
When your bounds are the maximum and the mini-
mum integer values then the calculation is still cor-
rect and valid but not very helpful.

Used cars Application Model 16
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Figure 2-15:
Mileage Interval

In table 2-5 asummary of al predefined basic types
is shown that are provided with CBR-Works.

Table 2-5:

Predefined Types = RS Range/Description

Boolean true, false
Integer [-5€e8..+5e8]
Real [-1.0e30..1.0e30]

String Arbitrary character strings or a fixed enu-
meration of strings

Symbol Arbitrary or fixed enumerations of charac-
ter sequences

Ordered Fixed and ordered enumeration of sym-
Symbol bols. The order is given by the sequence
of values in the enumeration
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Type Range/Description

Taxonomy | Fixed and partially ordered enumeration

Symbol of symbols. The order is given by a hierar-
chical tree structure

SymbolSet | (Obsolete, use Set and Symbol instead)

Set All but Boolean. Sets can be defined over
any other defined Type

Date Enumeration or interval of dates in the
form day/month/year

Time Enumeration or interval of time in the form
hh:mm:ss

TimeStamp | Enumeration or interval of timestamps in

the form day/month

Now switch back to the Concept Manager to associ-
ate the new typeswith the respective attributes, i. e.,
select the used car concept and the color attribute.

When you open the selection list in the types column
of the attribute table you will see that the new types
appear asavalid type selection.

Used cars Application Model 18
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Figure 2-16:

New Valid Types

CBR-Works provides a powerful maintenance com-
ponent to apply all changesin the model to the case
base. If an operation, like changing the type of an at-
tribute, might cause data loss in the case base, a no-
tifier popsup telling you so. Because we do not have
established a case base at this point, we may ignore
this notifier and close it by pushing the OK button.
For advanced usersit is possible to switch off such
warnings by changing the according preferences.

Before you now enter your first cases into the case
base you should save your first application model.
Select Save as... from the File menu. A dialog ap-
pears (figure 2-17). Choose an appropriate volume
and folder, type aname for the new application, and
select Save. CBR-Works stores a binary description
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Figure 2-17:
Save Dialog

Note:

CBR-Works 4 - Getting Started
of your domain into a new folder with the applica-

tion name.
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[ | Save hodel | Save Casabaze | Save Rules

|

[ domaintodel |v1.00 | .00

Save ] Cancal ]

Instead of saving an external application domain descrip-
tion you can save the current state of your actual work.
Selecting Save Workspace from the File menu will open
a dialog (figure 2-18). Choose a hame to save Work-
space to and press the OK button. This will store the
complete state of CBR-Works into a CBR-Works folder,
including domain model, cases and preferences. To re-
start CBR-Works later first open your Windows Explorer
and doubleclick the CBR-Works folder. On the right hand
side of your screen you will recognize the name of the
Saved Workspace Document. Doubleclick it and you will
be back exactly in the state of the software where you
saved the workspace last time.

Used cars Application Model 20
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Figure 2-18:
Save Workspace
Dialog

2.4.1 How to find the saved application model

Remember the last step you did. Y ou saved your
first application model. For further modeling stepsit
isfirst necessary to open exactly the model you
saved. Select Open from the File menu. A Diaog
will open that looks like the Save Dialog we de-
scribed on the last page.
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Figure 2-19:
Open Dialog

But there are some important differences. In the
lower middle of the screen you will notice that the
check boxes have changed from save to load.

At the bottom of the screen instead of the Save but-
ton you will see an Open button. Push this button.
The screen will now appear as described by the fol-
lowing figure.
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& COR-Woiks Concept Hanager - Used Cas
File Edit Model Tools Sarar Language Comple View  Halp

28| D] % &m0
| b
Figure 2-20:

After opening
the Saved Model

To enter casesinto the case base you have to switch
@ | to the Case Explorer. Select the Case Explorer but-
ton from the upper right toolbar.

2.5 Working with the Case Base

The CBR-Works Case Explorer isthe basic tool to
manage your case data. It consists of atree view to
display the case structure aswell asthe caselist and
atable view to display and edit case data.
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& COR-Waoiks Case Exploae - Used Cars
Filx Edit Model Tools Sanwr Language  Halp
=] e et & || @)D
|
[ZCases =] [ Tanmbures [Cagex | Carsay 1
1 Used Car ;I
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Figure 2-21:
After switching to
the Case Explorer

Cases are stored in the Case Base. A casecan bein

one of four modes as described in table 2-6.

Table 2-6:
Case Modes

Symbol Mode
Unconfirmed

]

‘ Description ‘

Case is incomplete or not yet
validated. Cases of this
mode will not be retrieved.

Confirmed

CN,

Case is complete and vali-
dated. Cases of this mode
are allowed for retrieval.

Protected

i

As Confirmed, but protected
against unwanted changes
to the case.

Obsolete

5

Case contains old data, may
be interesting for statistics.
Cases of this mode will not
be retrieved.

Used cars Application Model
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The process of case data management usually needs
to be embedded into the workflow where the CBR-
Works application is deployed. In the used car ex-
ample anew advertisement would be entered by the
advertising office. Theresponsible editor checksthe
new incoming adverts and only after his approval
and maybe some correctionsthey will be changedto
confirmed. Such a process ensures the validity and
consistency of a case base during day to day work.

The process of case data management usually needs
to be embedded into the workflow where the CBR-
Works application is deployed. In the used car ex-
ample anew advertisement would be entered by the
advertising office. Theresponsible editor checksthe
new incoming adverts and only after his approval
and maybe some correctionsthey will be changedto
confirmed. Such a process ensures the validity and
consistency of a case base during day to day work.

Now start to enter some new cases for the used car
application. Select the New Case button from the
tool bar. The New Case Dialog will open (figure 2-
22).

It showsatreeview that displaysthe structure of the
case concepts of your application. You may have a
number of different case conceptsin one application
because cases not necessarily have the same struc-
ture. If we would have advertisements for utility
trucks in our example application then we certainly
would describe them different than cars.
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& Select Concept and name new Caze
B Used Car

lame of new Gasa:l N
DK | Cancel

b

Figure 2-22:
New Case Dialog = Actually, you see only one case concept - Used Car.
Select it and type a name for the new case in the
Naming Field below the tree view. Y ou may leave
the automatically generated name, but often specific
names are preferred.

Note:  Cases have a unique identifier that CBR-Works assigns
automatically, hence, case names can occur more than
once.

The newly created case appearsnow inthetreeview
of the CBR-Works Case Explorer. If you want to
create another new case ssmply repeat the proce-
dure. Here, in out little example we have created two
new cases called vectral and vectra 2. Both have been
inserted below the used car concept (figure 2-23).

Used cars Application Model 26



CBR-Works 4 - Getting Started

| Copy Case| [ Case as Query | | Delete Casel

tl COR-Woks Care Exploarr - Uged Cars

od d o
b mmﬁ Ez.liaﬁ— M EA R

[# Cases =1\ s Moctad CayeY
B0 Used Ca | Brand -]
Lk wectial || Catalyfic Comveilar
o N Calar ¥

Display all cases
or cases of spe-
cific mode

[ 1 Sumnaaol T

Table View:
Display and man-
age case data

Tree View:
Displays the con-
cepts and cases

of the Case Base.

| Ganarabes & new case and adds i b ihe case Buar,

Figure 2-23:
Newly created . .
Cases in the Un- = 10 make new cases available during the search pro-

confirmed Mode = Cessyou have to change their mode either to con-
firmed or to protected. Thereby you can include or
exclude cases from the retrieval process as neces-
sary. Y ou don’t have to change the modes at this
point of modeling. Step forward according to our
description and then change the modes when it is
mentioned in the text. Thiswill be some steps later
before you start doing case retrieval.

B

Cases of the different modes may be viewed sepa-
[l Cazes =] rately using the drop down menu above the tree
view. Y ou can select to show either all casesor cases

of aspecific mode as described in table 2-6 on page
24.
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an Enumerated
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When you double-click acaseit will be displayedin
the second column of the table view on the right
hand side of the screen. The first column displays
the attribute names of the case. The third one can
also display a case to ease comparison during case
data edition. Y ou can view a selected case by select-
ing one of the two Display Case buttons from the
toolbar.

To enter or modify casedatasimply double-click the
respective Attribute Value Field in the table view.
Depending on the attributes type a dialog will ap-
pear that lets you edit the attributes value. After ed-
iting always select the OK button.

& Eddit Alirdeto Valuo fes Case

Pleaso spacify 1ha valise & altribule Brand

SAltibule Wakee
 Special | =]
o

[alls | Cancal |¢

For any attribute’ s value you may specify that the
value is undefined or unknown. CBR-Works will
even work if you do not know exactly what brand,
color, mileage etc. you prefer. For numerical value
ranges the input dialog additionally displays the de-
fined upper and lower bounds for valid entries.
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& Eckt Abiiibule Valug Fed Case

Pleazse spocifiy the waluo for atinbutle Mileage

Adteiase Value
o Special | =]
S 7 0
Mau:l 1000000
| o400y
Qi I Canczl |_ﬁ.

Figure 2-25:
Input Dialog fora * |nthetop of aninput dialog for an attribute value the
Numerical Value ' gtandard phrase Please specify the value for at-
tribute... will bedisplayed. If you specify aquestion
in the attribute definition in the CBR-Works Con-
cept Manager thiswill be shown instead (Chapter
4.2).

& Eddit Alirdeto Valuo fes Case

Please spacifry 1ha vale & altribule Soller

SAltibule Wakee
0 Specal: | =|
o

Touring Garage Entempnses
Phane: 012345 6739,

[alls Cancal &

Figure 2-26:
Input Dialog for
a Textual Value
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After you have entered your cases your screen will
have the design of the following figure.

4 CRA-Warks Cawe Explores - Uzed Cars
_ File Edit hodsl Tools Sareer Languaga  Help |
c5{&] | D[] ] mes| (%[5 o]
| Case | Hileage
|-‘D‘-" Cases j | lastributes Weciral Vectra?
B Uzad Gar Brand Chaiel Opd =
[ Catalytic Converter | fme rug
Lijs Color rad blue:
) Hitch e falze
Mileage 0400 2EN00
Price 11800 24450
Sellen Tourng Garane Enterpn] Toel Se "
Sunroof liug Aripit
k|
I #
Figure 2-27:
CBR-Works

Case Explorer

What you should havein mind isthat both new cases
are till unconfirmed. Now is the time to change
their modes to be able to do case retrieval. Simply
select the Select All item from the Edit menu and
when al casesin thetree view are selected, choose
the Confirmed item inthe Mode submenu (seefigure
2-29 on page 31).
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EdwiDisplay Cane "

Complate Case
Copy Case
Rename Case
Delete Case
) o | 0 EEER
B A Corfrmad Case
Mew Cage \-onfmied 2 A Peotected Cage
n ; Uncanfirad by An Uncosfrmed Case
B An Dbsolete Case
Update Cases fom DB e
Cate a8 Cuery
Select All
Desalact All

Figure 2-28:
Case Mode Menu

What you will see now is demonstrated in figure 2-
29. The former mode which was unconfirmed has
changed to the confirmed mode.

& COR-Waoiks Case Exploae - Used Cars
Fie Edit odel Tools Sanwr Lanowsge Halp
e =] [ T & || @ m
Atirlbute Hamo | Mligage
[#ICazns =] [ Tanmburss Wactal Vil
B-_1 Used Car || Brand Opal Opel El
Loy [T Catalytic Convernar [t Irue
ey || Caler red blug
|_| Hitch trun falee
| IWilenae 70400 25000
Fiice 11500 24450
Saollor Toaxirg Garage Enfeno| 'Opal Saling Compan
| | Suntanf Liug Lrug
Ed|
| e
Figure 2-29:

Case Explorer in
Confirmed Mode
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& COR-Waoiks Case Havigolor - Used Cars
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If you want to protect cases from (accidentally) modifying
their contents, change their mode to protected instead of
using confirmed.

Consulting the Case Base

Now, that you have entered your first cases you can
start doing retrievals on the case base.

To switch to the CBR-Works Case Navigator, select
the Case Navigator button from the right toolbar.
The structure and the handling of this generic con-
sultation interface is similar to the table view of the
CBR-Works Case Navigator. What you see now on
your screenisillustrated by figure 2-30.

[ Anyibutes [ Hofowan [Ensa [Cosnd I;l
=l
I [Filter: ]
I o
Figure 2-30:
Works Case
Navigator
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First you haveto create anew query by selecting the
New Query button. If there are subconcepts of the
case-concept then you will be asked for the specific
concept as when creating a new case.

In this case, choose used car. In our example do-
main, Used car Will automatically be chosen as con-
cept for the query.

@nl O [ 8% |70 | [Used Car = 1 I b ko =] [
I
' LAnribuies EIRT o Can Cosal Cadnd
| Brand 7 =]
|| Catalytic Comveiter | 7
Calar #
|_| Hitch ?
| Mileags 7
Prica i
Seller i
|| Sunrenl 7
=
| ]
| Ganarates & nEw gusEry Cage, o
Figure 2-31:
Ready to

enter Values

Now your screen looks like the one in figure 2-31.
To enter values for the query just double-click the
respective attribute cell in the query column of the
table view. The entry handling isthe same as that of
the Case Explorer.
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Figure 2-32:
Vectra 1 as Query

&

Note:

& COR-Waoaks Cave Havigalor - Uped Cars

File Edit Model Tools Senwr Languaoe  Retrievd  Mavigation Help
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You can also use an existing case as query. Switch to the
Case Explorer and select a case in the tree view on the
left hand side of the screen.Then select Case as Query
from the Edit menu and answer OK to the following dia-
log. When you switch back to the Case Navigator screen
the data of the selected case will appear as the query.

Now apply the note above and select the case
Vectral asthe query.

@EI O [ 8% |70 | [Used Car = 1 I b ko =] [
I
Anrihares Vaerral Coaad Caand
: Erand GET = =]
|| Catalytic Comveior |t
rail
[ itch inus
|| Mileaga o400
116000
Seller Tourning Garane Erbenr
|| Sunrenl I
=

To start theretrieval process select the Retrieval but-
ton above the attributes column. The two resulting
most similar cases are displayed in the third and
fourth column. The most similar caseis vectra1 it-
self, as expected. It has the similarity 1.0.

Used cars Application Model 34



CBR-Works 4 - Getting Started

View Results

[New Query| [Start Retrieval| | Query Wizard|

& CWA-Waoaks Cas Havigslon - Urzad Cars
Fila gt g pl” Samar  Lanowage  Retrievad  Navigag

Usod Car = [ 0 I b il 2] [
.
Al IRITEE fia Fill fil
:'Md EET : N I"I'DB:‘%I Eﬁni:_l' i = |
| [ Caralytis Comveiner | twe] Select Search Areal I
Color rad — blug
|| Hitch inie nse falsa
" Mileage TO400 TO400 25000
Prlco 17500 [ET 285l
Seller Touring Gamage Enbes Touring Garage Erferpriz] "Docl Scling Com
| Sunrenf g s Inse
- Case Columns:
Query Column: Show retrieval
Display and enter results
query data
Status Bar:
View settings
and result
parameters.
=l

[Hamber ol Cases fonind {naz. W)z 2 [Similaritg 1.0 [Simitaring:0.714 1

|/ St Ehiratrievsl proceEs i
Figure 2-33:
CBR-Works

Case Navigator

The similarity of the retrieved cases shown in the
third and fourth column is shown in the status bar
right below each case. Theleft field of the status bar
shows the maximum number of casesto beretrieved
(which can be set in the preferences) and the number
of cases found in the case base which are similar to
the specified query.

Theresult of aretrieval can consist of several cases.
To navigate through thislist you utilize the Naviga-
tion buttons from the toolbar. They work similar as
oneis used to from aVCR: forward/backward
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moves one case forward or back in thelist. Fast for-
ward/backward jumpsto the begin or end of thelist,
respectively. The number between the buttons dis-
playsthe position intheresult list, i. e., a1 indicates
that the most similar case is displayed, a2 for the
second best and so on.

When your application contains a structured case
base like two differently described sorts of vehicles,
€. g., used cars and utility vehicles, then you can se-
lect the search areathat theretrieval enginewill con-
sider. When you click on the Select Search Area
menu field then a Concept Selection dialog will
show up, if there are subconcepts defined for the
case-concept. It isthe same like the ones when cre-
ating anew case or query. Theretrieval engine will
search through all those casesthat bel ong to the con-
cept or its subconcepts that you choose. In our mod-
eling task there are no subconcepts defined.
Therefore the dialog will not show up.

Advanced Queries

Often you need to specify advanced conditionsfor a
query. If you own a caravan then you certainly will
need a car that has a hitch. If you look for ablue car
with a hitch and a mileage of 20000 in our Used Car
example then you will retrieve vectra2 as the most
similar case, but vectra2 does not have a hitch. May-
be the car fits better to you than the other but it’ s ob-
vioudly not the car you hoped to find. For better
resultsthe system needsfurther information that can
be described as a ranking of your desires. Here, in
our small modeling example you need to express
that a hitch isimportant for you or that you are only
looking for carsthat have ahitch. Thisispossible by
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applying importance and query in the CBR-Works
Case Navigator.

For queries, the input dialog for attributes allows to
change the filter (figure 2-34) and importance (fig-
ure 2-35) properties of an attribute additional to its
value.

Importance and filter are properties that influence
the behavior of theretrieval engine. By specifying a
filter for an attribute you restrict the search to all
those cases which fulfill the filter condition.

Filter
Equal -
Please specifiy the value for atinbute Mieage
Aririute alue Query Properies ——
P e
Special: | undefried | e
Min: | 1 || Medium > Less or Equal
|
M| == Greater
— - oreater or Eaual
[ i Walue Set
Yalue Interval
oK | cancel |

Figure 2-34:
Options
for Filter

In our used car domain we can enter the query at-
tribute value true for Mileage and select the filter
condition Equal, i. €., Mileage = 70000. The searchis
now restricted to carsthat have amileage of 70.000
km. Of course, thus a hard condition would not be
very helpful. But you may set afilter that limitsthe
guery to carsthat have a hitch by specifying afilter
condition Hitch = true.
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The possible filter conditions are given by the at-
tributes kind of type, e. g., in the case of freetextual
values only Equal, Not Equal, No Filter and Value Set
are offered. In genera you can select one of the op-
tions shown in figure 2-34.

Impartance:
Please specifiy the value for atinbute Mieage Yery High
— High
Atate Vabon —— : s Buedies | Wedium
Special | undefried - Epodance: Lo
v | NS Wedium -| Wery Low
W | 500000 Filter
| -]
O I Cancal |

Figure 2-35:
Options
for Importance

Importance influencesthe cal cul ation of the similar-
ity. The higher an attribute’ simportance the more it
will count in the cal culation of the concept’ ssimilar-
ity. One can choose of five levels of importance as
shown in figure 2-35. For example, by setting the
importance of the hitch attribute to high the influ-
ence of the other attributes becomes minor.
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~Adtnbate Value Cupry Properiies -
LR l A Impartance;
= [High =l
&g © false — I
n]74 I Cantal | i
Figure 2-36:
Options
for Filter

and Importance
of Textual Values

Wery High

hdedium
Lowr

Wery Low

Ma Filter

Mat Equal
Walue Set

During the similarity calculation only those at-
tributes that have a defined value are considered.

If you did follow all the stepsin our small modeling

exerciseyou will now see ascreen that lookslikethe
next figure.
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Figure 2-37:
CBR-Works
Case Navigator
after setting the
Options

2.8

Query Wizard

The Query Wizard offers an additional way of que-
rying a case base. Instead of letting you specify at-
tribute valuesin an arbitrary order it determines an
order that lets you retrieve cases by entering the
minimal amount of required values, i. e., the Query
Wizard offers a guidance through the retrieval pro-
Cess.

CBR-Works offers different kinds of how the order
isdetermined. By default, thisisdone by computing
the so-called Information Gain of the discriminant

attributes. It isameasure for the degree of differen-
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tiation of an attributefor the case base, i.e., which at-
tributes are sufficient to answer to find the most
similar cases.

Beforeyou start the Query Wizard, make sureto cre-
ateanew query. (It makesno senseto usethewizard
with an already filled query). CBR Works will ask
you to discard the old query. Select the OK button.

To start the wizard, click on the Query Wizard but-
ton in the upper left tool bar. The wizard' s window
isshown in figure 2-38.

Thelist of questionsin the top of the window dis-
plays the questions for the relevant attributes or-
dered by their respective information gain. When
you choose a question, the according value editor
shows up below thelist.

When the screen appears for the first time after
pushing the Query Wizard button the question deal-
ing with the Hitch is presel ected.

If you wonder why, remember that the former step
you did at last was to specify the value for the at-
tribute Hitch by setting the importance and filter op-
tions to high and equal.

In our little example we have selected the question
confirming the attribute color.
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In the Value Editor we entered the color red.

After selecting or entering a value and clicking on
the Accept button, the most similar cases are re-
trieved and the list of questions will be updated
based on the results.

Y ou may return to the normal mode of the consulta-
tion at any time by selecting Done. Because of your
decision for the color red inthe Value Editor the col-
or now appearsin the query column. Look at the
nextcoming figure 2-39.
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Figure 2-39:
After modeling
with the
Query Wizard

2.9

Summary

Y ou have now visited all main parts of the CBR-
Works application development environment,
which were

the Concept Manager to describe the “objects’
of your application domain;

the Type Manager to define the valid value
ranges of the objects’ attributes;

the Case Explorer to enter and to manage the

case data;

the Case Navigator to test the application.
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Enhanced Similarity Model

Our first used car application domain model was
very simple and only meant to illustrate the main
parts of CBR-Works. In the next chapters, we will
have a closer look at the domain model and apply
some more sophisticated modeling techniquesto re-
flect its particul arities.

The domain model describesthe application domain
and therefore determines the quality and the conve-
nience of the application for its users. We want to
motivate this based on a modeling task that we call
the "Color Problem™.

The Color Problem

Theterm “color” isavery ambiguous one. Every in-
dividual has got its own imagination and feeling of
colors. Thismakesit difficult to describeand handle
acolor in away that can be easily understood by
someone else.

In our car example from Chapter 2 we just enumer-
ated possible colors of acar like blue, green Of red.
Inreal life this could also be dark blue oOr even dark
metallic blue. Thisillustrates that the final enumera-
tion would be exhaustive.

The next problem arises when comparing these col-
ors. ISdark metallic red closer to metallic red or to

dark metallic blue. The answer depends on whom to
ask - it often is amatter of taste, i.e., something one
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Figure 3-1:
A Taxonomy
of Colors
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cannot and should not code into a simple data mod-
el. A programmatic attempt could perhapsreduceal
colorsto their respective base, or primitive, color-
dark metallic red isreduced tored thisway -, useasyn-
tactical approach or a physical-based model, for ex-
ample. But furthermore, how to classify the color
bordeaux, Which isnormally a sort of dark metallic
red, within an enumeration like the above?

Taxonomy Modeling

A different modeling approach to overcome the
problems of enumeration and to model thesimilarity
of colors could be to structure the colorsin a hierar-
chy. Thisresultsin defining ataxonomy of the used
colors (figure 3-1). Thereby we obtain a partial or-
der of the colors but we do not overcome the prob-
lem of having akind of metallic red aswell asakind
of normal red. Being metallic or normal seems not
to be acommon property of basic colors.

& (o]
- red
E-"5e blue
- light blue
light metallic blue
dark blue
dark metallic blue
rmaring bluz
sky blue
i yellow
& green

' YYYY Y

Using ataxonomy is often a suitable modeling alter-
native if an enumeration does not provide the infor-
mation needed to calculate a similarity of an
attribute. Here, in the domain of car paintings, the
hierarchy defined by the taxonomy does not really
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lead to satisfying results. Therefore, we may ook
for a different modeling approach.

Detailing and Similarity

Theabove considerations show that it isnot possible
todiscussaterm like color without its context. Inthe
case of carswe particularly are not talking about
color. Instead we aretalking about the concept of car
paintings that has a number of aspects of which the
color isonly one. So, to model the painting of acar,
we may detail the “color” by using a sub-concept
that consists of different attributes of the painting.
The painting of a car is basically comprised of

* thevarnish type (metallic Or normal)

e itsprimitive color (white, black, red, green,
blue, orange, yellow, grey, €tC.)

* anditsbrightness (e. g. light, medium, dark).

Based on this concept, it is easy to describe any usu-
al car color inacommon and unified way. The color
bordeaux, for example, hasthe varnish type metallic,
the primitive color red and is of dark brightness.

To compare two car paintings one has to compare
the respective properties. Such a comparison re-
quires ameasure, i. e., something describing the
meaning of similarity: a sort of function that is
called asimilarity measure. For the type of varnish
thisisthe equality, metallic is equal to metallic but
unequal to normal. In the case of the primitive color
it can be expressed utilizing atable and in the case
of brightnessit can be derived from the order of val-
Ues, i. e, light ismore similar to medium than to
dark.
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Car Painting
Concept

Note:

Table 3-1: .
Similarity for
Varnish Type
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Car Fainting

armish: Varnist _.'I. <]

color: Car Colors

brighiness: Color Bnghiness

p

siyle: Symbe

To measure the degree of similarity we use afigure
between o (unequal) and 1 (identical) that can be
seen as a percentage. A cross-table can be used to
defineal smilarities. For the attributes of car Paint-
ing these are shown in tables 3-1 to 3-3. Because the
varnish type only consists of two alternatives, normal
and metallic, the similarity is not really spectacular.
The tables for the attributes color Brightness and car
Colors show amore interesting similarity definition
- nevertheless all similarities used in this example
are symmetric.

Similarities are defined on the type of an attribute in re-
spect to the range of the possible attribute values. The
resulting similarity for a complex subconcept, i. e., of two
car paintings, can be expressed as the weighted sum of
its attributes’ similarities.

Varnish Type

L
©
+
()
S

normal

metallic
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Table 3-2:
Similarity for
Color Brightness

Table 3-3:
Similarity for
Car Colors

CBR-Works 4 - Getting Started

Color
Brightness

The similarity measures for varnish Type and Color
Brightness isimplicitly given by their type: A sim-
ple enumeration of symbols, asfor varnish Type, re-
sultsinasimilarity whichis1 only if aqueried value
isequal totheoneinacase, elseo. Usingan Ordered
Symbol typefor Color Brightness, entering light, me-
dium, and dark inthisorder, resultsinasimilarity as
shown in table 3-2.

Car Colors

black .
blue .
oreen [0

green

red

white

yellow

For car colors type, the similarity has to be speci-
fied explicitly using the Similarity Tab (figure 3-3).
Here, select the Add button which will open an input
dialog requesting for the name of the new similarity.
With the Edit button the Smilarity Editor (figure 3-
4) will be opened. Usethe Smilarity Mode Selector
to specify the mode to be used for entering the ssm-
ilarity. For our example, choose standard.
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Figure 3-3:
Type Manager
Similarity Card

Figure 3-4:
Similarity Editor
using a Table
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" Propedties '\ Ranga | Sil’ﬁilﬂr‘ilyk

Samilaties:
Car Colars Sirmalarily [i]
dafaulSimitarity Used Similarity:

Defines the simi- Caleta

larity to be used
Y Paname

ds

Edet

Used Similarity. | Car Colors_Sienilarity |

Similarity Froparis” Similarity List:

: Shows defined
Crestad by: similarities )‘hHJ
Creatad al: | 25.Mewdd

When you finished entering the similarity values,
push the OK button to accept and close the editor.

& Simelafy-Edilor B
Eirrdarity oda: |>|-l-dm.' -i Tesi Simdardy

T | Sty Ll el -
‘J / Similarity Mode:

Black | bk | orean Defines the mode
saekf 10 05| o3 ol of the similarity =
Hua| 05 1.0 0E | 00

g 02 | 05 10 | 00| oo 03
] M I T IR AN I

whital 00 | 000} 00 o) 10°) DB
[ oo oo pa jos| e | 1o

Similarity Table:
Shows the simi-

larities between
each value.

Similarity Value:
Edit a selected ele-

ment of the table

al i
Siniseity ke [0

o | cancal | |

To activate the similarity you just created, select it
ascurrent similarity using the Used Smilarity selec-
tor on the Similarity Card.
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3.4 | Summary

Note:

Now, it isobviousthat in the first and second at-
tempt too many different aspects have been coded
into the color names. A good model describes the
terms and concepts of adomain on alevel of detail
that allows for a sufficient common understanding
by most of thefinal system’ susers. Thisisneither a
formal definition nor an operational one. Anyway, it
stresses the underpinning key point: understandabil-

ity.

When modeling, one should always try to reveal the na-
ture of a domain’s concepts. In our used car example we
recognized that the nature of a car color is not being a
color but being a painting.

One could argue that there often is awell defined
concept description, e.g., color can be defined asthe

“Quality or wavelength of light emitted or reflected
from an object. Visible white light consists of elec-
tromagnetic radiation of various wavelengths, and
if a beam is refracted through a prism, it can be
spread out into a spectrum, in which the various
colors correspond to different wavelengths. From
long to short wavelengths (from about 700 to 400
nanometers) the colors are red, orange, yellow,
green, blue, indigo, and violet.”

But thisis not what people have in mind when they
talk about color except they are physicists.

Modelingisunveiling thething’ snature. Sometimes
this nature is not as simple asit seems at the first
glimpse. Thisisthe challenge of the modeling task.
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Enhancing Usability & Online
Interface

Would you like to support different languagesin
your application and provide additional help for the
user? If you are going to develop a commercial ap-
plication with CBR-Works, the answer will be"Y es,
of course!". Usahility isakey feature of CBR appli-
cations and CBR-Works provides alot of elements
to support the developer as well as the users of the
application.

In addition, your users may access the CBR-Works
application online through aweb browser. In this
chapter you will learn how the basic onlineinterfac-
eswork that CBR-Works provides for every appli-
cation

The Apartments Demo

For the following examples, please open the A part-
ments demo that comes with CBR-Works. The
Apartments application demonstrates how to use
CBR-Works for accessing its case base where you
can search for apartments around Berlin by more or
less detailed entered wishes for your tomorrow’s
home.

We will first have alook at the CBR application in
CBR-Works and later switch to the standard online
interfaces provided.
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Figure 4-1:
Loading the
Apartments

Demo in
CBR-Works

CBR-Works 4 - Getting Started

Toillustrate the modeling conceptsfor usability, we
will use the sample application "Apartments" that
comes with CBR-Works. Please start CBR-Works
Professional 4, load the application using the File/
Open-Dialog and select Samples/Apartments/Apart-
ments as shown in figure 4-1.Y ou can specify to
load the domain model, the case base and the rules
Independently by changing the corresponding check
boxes. Please load al three parts of the application
In our little example when the screen shows up the
three checkboxes will be selected by default.

& CHAWorks ]

olures [31"' j

[ | 1 Add-Ons ]

| | &2 Documents

| =0 Lanks

| | ®L{ooDnsc

| | B0 Samples J
24
| HRE

1 UsedCars ﬂ

Dlamain namec | Sparimants

| Load héadel | Load CazeBaza | Load Rules
| Jomainisdel | ] v1.00 | 1.00
Dpen ] Cancal ]

To go one step further push once the Open button.
Thiswill lead you to a screen that looks like the fol -
lowing figure.
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& COR-Waoiks Conc ept Hansger - Aparbnens
Filg Edit Model Tools Serar Lamgaaze Comple  View  Halp
=& Ol ol ] [
A Case Bases
) Apartsnents
] e
) Detals
| o
Figure 4-2:

Screen after . . "
loading Model, = Theapplication uses two different, pseudo-hierar-

Case Base chical case bases: the Apartments themselves and
and Rules ' the Areain which a specific apartment is located.
The background for this modeling approach is easy
to understand. A rea estates agent may update the
case base for the available apartments frequently,
but the information about the area does not change
often.

Furthermore, alot of apartments may be located in
the same area. Storing the areainformation with the
apartment would be very space consuming, requires
additional work and leads to errors due to inconsis-
tency. Therefore, the areainformation isreferenced
by the apartments, as shown in figure 4-2.
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& CER Waiks Concopt Managed - Apoiteenl:
File Edit Model Tools Seser Languags Compile View Halp

3| O]x| & =)o)
T —
T Caze Bazes [ Propedies | Mﬁbutu"l_&milanﬂ N futes | dusstions |
B it | Erute
) Araa L
0 Dretails Mamg | Typs [ IZnﬂ la I Wit [ Engltsn
[ Area AevaRoferonce | (T 1
| Details Details oo Dmm s
|| Locatien Leealian F | 1 Laeation
|| Price Price F | 1 Fuice
|| PrcoPerSaid | Real r|{r 1 Fuice pe
L | Reams Raomis P 1 Roarms
il | |

[~ Airibube Propertios

sl
Question: E]
EI

Annotalion: [
Hew Altnbale {eroe Select ed WAl r]
s |
| 4
Figure 4-3: The
Apartments

Demo uses the In_ addition, the_ model uses a subconcept called De-
Reference Type = tails. Whereasin Apartments the hard facts about
AreaReference = theitems are stored, Details contains additional in-
to connectan | formation about parking, cable-TV, availability and

apartmentand ' o5 on Please select Details.
the Area it

is located in
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=@ D x] e [
3 Case Bases | Proparties " Atlnbutes | Simarty | Fules | Gusstions |
{1 Apatmens Al
o] S
oy Hearme [ Tyne [ i [ ot | i | e
|| Cable-To Bookan F |1 Cable T
| (iar parknig Boplkean F 1 Car parking
|| Etevabian Boolean r|r 1 Elewaton
I tdonth P tianlh
|| Rented Bookan F|r 1 Rentad
| 1 |
(- Adinbute Propatss
Gugstion l [=]]
Annatation | E
Hew Allrkata it firgte]|

Figure 4-4:
The Details
Sub-Concept

4.2

Questions

By default, CBR-Works uses the standard phrase
Please specify the value for attribute... when query-
ing avalue. Of course, thisis not very intuitive and
forces the devel oper to use self-describing names
for al attributes.

CBR-Works allows to specify averbal question for
every attribute. This question isthen used instead of
the default phrase.

So, your application may use the question Do you
need an elevator? instead of the default setting
Please specify the value for attribute Elevator.
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Here, in our little exampl e the question Do you need
an elevator? will appear automatically after select-
ing Elevator in the Attribute Names column.

All questions are defined in the Question input box
of the Concept Manager in the Attribute Properties
section, as shown in figure 4-5.

(@) bx] % |E|m
Lase Bases ! Braparies ! Nlm\_Siﬁnﬂﬁw Y Fules | Guestions. |
1 Apatmends A
A T
™y Fame [ Type [ e ] e [ iz | Engisn
|| CableTo Boolean P |r 1 Cable T
] {ear parkng Boplean F Car parking
e Etevatior Soolean r|r 1 Elevator
-] Mot Slonth F 1 Wanlk
|| Rented Bonlesn F |1 Ranled
| | 2l
(- Adinbule Fropetsss
Question [ Do ypou need an eleatn? @
. Question Input Box
| oo Specify your verbal EI
question here
Poaw Allrits vzt |

Figure 4-5:
Specifying a
Question for

an Attribute

Note:

You should always use descriptive names for attributes
and concepts, even if your application makes use of
questions!
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Figure 4-6:
Language
Settings

CBR-Works 4 - Getting Started

Questions specified thisway arenot only used inthe
input box for avalue, as shown in Chapter 2, but are
also used for the Online Query Wizard. Y ou will
learn to use the Wizard later in this chapter.

Language Settings

What if you would like to deploy your CBR-Works
application in different countries with different lan-
guages? Creating a bunch of independent applica-
tionswould resultin alot of inconsistent case bases.
CBR-Works comeswith ahandy feature that allows
to use multiple languages that can be used at the
same time.

Perhaps you have already noticed the Language
menu. There, you determine the language that CBR-
Works usesinternally. The default System uses the
language setting of your actual environment. But
you may also override this parameter and force
CBR-Works to use English, French, German or
Spanish as the language setting.

EDIEREY Compile Yiew Help

English Mtrihutes\ﬁimijaritv

French

German

Spanish | e
-|:|—mu'rv..—|-.-"' Boolean

The settings directly correspond to information giv-
en in the Properties and Attributes sheets of the Con-
cept Manager.
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With the Lexicon icon, you can specify names and

2 questions in the four languages independently. To
use the Lexicon icon it isfirst necessary to switch
from the Attributes Tab in the upper middle of your
screen to the Properties Tab.

Based on the language settings, CBR-Works selects
the appropriate phrasefor querying and output to the
user. Nevertheless, the interface of CBR-Worksiit-
self remains the same when switching the language
setting.
@ CEA-Works Concopt Manager - Apaitments H=1F
I Filn Edit Model Tools Serwer Language Compls Viee Halp |
|| D] & (@ o
—.—“E*iﬁ:gn Fropedins | anibutes | Simitete | Rutes | Duestione |
| : Harns; |A1'E*3 E]
| Details £ Ed# annolatons in languages EI
Eyslome | Ama
English IE
LE G |Rngi:ﬂ
Franch: |'r-'!é!'||:m -
Spanish: | Zonas
Cancel [ I
I £
Figure 4-7:
Defining the

Name for a Con-
cept in different
Languages

Now have alook at how to choose different lan-
guages and questions concerning the details.

First of all select Detailsinthethree view ontheleft
side of the screen. Then change from the Properties
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Tab to the Attributes Tab. To follow our little exam-
ple choose the attribute Car parking. Thefollowing
screen will appear. Maybe you wonder why you
cannot see the French and Spanish column. Thisis
because in our example we changed the size of some
columns situated between the Name column and the
English column from normal size to very small.

& CER-wWorks Concepd Manager - Apartments
File Edit Model Toole Sener Language  Coenpie Wiew Halp

== O|* & &|9|m
jjzf:;?;ﬂs { Fropertess | Ntﬁhtﬂﬂi";s:nmr:v Y Rutes ¥ Gusstions |
By - Antiibutes
| Name ””I Enalish | Gaman | French I Spanish
|| Catle-TY Cable-TV | Habelfemse | Téldasan p | Telemsidn
| E| Car parireg Carparking | Parkplatz | Stationnem | Aparcamis
|| Efevator Efevator Sufzug ASCEFEEUT | AsCEngor
|| Miorith Monith Manat Mais Mes
|| Rented Renad Samaigtel | Lowd Aigiladn
| | &
~Altnbule Propeiss
Qosstion: Do yow riged car parking? E‘
Annalatioer | E‘
Heow Al | Reenoe Selacted Altibute |
Acrapl I [Hacand I
| i
Figure 4-8:
Attribute Names . . S
in different = |T you now push the upper Lexicon icon whichissit-
Languages = uated ontheright side near the Question Field CBR-

Worksoffersyou the possibility to edit the questions

in different languages.
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Figure 4-9:
Editing Ques-
tions in different
Languages

Note:

4.4
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& Edit questiong in languages
System | Do you need car parking?

English: | Do you need car paking?

German; | Eentligen Sie ginen Parkplatz?

Franch: | swezvous besain d' une place de slationnement?

Spanish | jMacesita Usted tener plaza de aparcamiento?

0 Cancel -

In this example, English and System use the same no-
tations. You may as well use the System language en-
tries for a different language. The System entries are
used throughout the development tool as a reference to
the defined objects.

Annotations

Annotations complete the tools of CBR-Works to

enhance the usability of the applications built. Y ou
may specify additional information or resources in-
dependently for every language and every attribute.
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& CBR-Woiks Concept Managur - Apaitmonts

=& 0| 2 &\ m|
' - Prourties | Attibutes | Simiarty | Rulos | Gusstions |
- - Adtribulas
0 Datails Name | Typa [ Dig [ Ma [ Wei[l Englich
| ¥ Area Auga Refegnee | T 1 Aaira
|| Datails Ciotails F o1 Cietails
|| Location Location F i Location
|| Prze Fuice Fom 1 Frice
|1 PrcePar304 | Real r r 1 Price per
|| Rooms Roors F 1 Rooms
I I '
Adtrbute Propertio s
Quastion: Which region do you prefer? EI
Anmotatian: |h-.I;-:.ﬁ'myne-gmegmnal-map.g
: Annotation Input Box
Naw Atrbuts | Specify your
Annotation here

File Edit Model Tools Serear Language Complde View Help

e

Figure 4-10:

Using an URL
as an Annotation

Reference | gy ysing annotations, you can build an effective

help system for the user. When devel oping an appli-
cation to be deployed on the Web, the annotations
can be used to deliver special URLsto help docu-
ments, picturesexplaining acertaintask or any other
kind of information.
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Figure 4-11:
Editing Annota-
tions for different
Languages

4.5
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Sys1em: Hll:p:.l'n"mﬁman’regionalmag_gﬂ'

English: | htpcmyhostfegionstenglish. gil

Garman: | kitp: Hmyhostregionakgenman gi

French | kitp Amyhostegionakirench, gif

Spanish: | Rtp:imyhostiregionstspanish.gi

(0] 74 I Cancel I L

If the application is used in a new language setting,
the annotations automatically switch to the corre-
sponding entry the same way the attribute names
and questions are handled.

Question Ordering

The questions specified for querying the different
attribute values do not only influence the way CBR-
Worksdisplaysitsoutput for the user. Questionscan
be used to influence the information gathering strat-
egy used by the application as well.

In the Questions Tab of the Concept Manager, you
are able to specify explicitly an order for the ques-
tions defined for the discriminate attributes.

The specified order is used by the Query Wizard in-
stead of other question strategies like the highest in-
formation gain. Perhaps this concept looks a bit
suspicious to you at first. But it’s great if, for exam-
ple, your application domain uses given scripts for
interviews. Often, call center staff hasto follow a
detailed script when dealing with customers. The
concept of question ordering enables CBR-Worksto
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mimic thus scripts without loosing the intelligent re-
trieval capabilities.

& CEA-“wWaoiks Concept Manager - Apasl mem s

File Ed&t Model Tool: Senver Langssge Comple View Help

—l—l%_ﬂ L o ]
s¢ Hasos ; 1 =
s i I/ Proparties X\ Attribules. | SimBsriy. \ Rulns ), [Cubstions]|

Ly Area B-=% Ordored Queslians

1 Delals # What size should the apatment hae {in Square meters)?

?*  How rany roams da you need?
— % Ofwhal price dd you lrk?
¥F What location do yaw prefer?
Wiould you ke Lo specily mone details?
= Q Unordesed Cheestions
- WWhat kind of Budding do yow want 1 e s
-? Which region do you pealer?

-ia

Subcancepl placemant: Iin pluce ﬂ

I &
Figure 4-12:
The Questions
Tab allows to de-
fine an Order in
which the Ques-
tions are asked

Note:  Only the questions for discriminant attributes of the con-
cept are presented. There are two kinds of questions: or-
dered and unordered! Only the sequence of the
questions in the "ordered" section is relevant for the Que-
ry Wizard.

It sreally simpleto change the order of questions or
move them between the ordered an unordered sec-
tion. Just use the mouse to drag and drop the ques-
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tion in the correct place. The dropdown menu
specifying the subconcept placement allows de-
tailed control how the questions specified in a sub-
concept are inserted in the given question order.

To notice a difference in the behavior of CBR-
Works, you have to ensure that the system uses Or-
dering as the question strategy for the Query Wiz
ard. The default for CBR-Worksis the information
gain strategy as discussed earlier. Check the setting
for the Query Wizard by selecting Preferences/Gen-
eral Preferences from the File menu (figure 4-13).

& General Preferences
Ratriaval
Mumbar of Resulls 10 Threshodd 1}
J— Lt I T I B |
Missing Adtibule Semantic | lgaore undefined valuss =|

™ Automatically sdapt retievad Cazes

Sumilarity Composibion-

Stucture o0 B oo wenkents
0 1 100
Duery Wizard

Mumber of Gusstions | 7 Duestion Strategy

.......... Irfarmalion Gain
Alribute waight
~eML Export - GainfWWeight Cornbing
Textual Encoding Unicade (UTFS) = Chidinngg

Bodelling VWamings
[+ Show warmings on maintainance oparations

ok Cancel |

Figure 4-13:
Setting the Ques-
tion Strategy for
the Query Wizard
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4.6 { Using the Application Online through

Note:

the Web

For testing the Online Feature of CBR-Works, TCP/IP
has to be installed on your system!

The Apartments example application demonstrates
how to use CBR-Works' generic Onlinefeaturesfor
a prototypical website.

Y ou can search for apartments in several parts of
Berlin online by specifying different features. It is
only asimple test environment without order pro-
cessing or similar things which are needed for a
commercial web site.

First, we need to do some preparations. Close CBR-
Works now and then start the application Apart-
ments from the start menu of your Windows envi-
ronment. It islocated in the Applications/
Apartments submenu of the CBR-Works 4 Profes-
sional group. This automatically starts the CQL
server which is used for searching for the apart-
ments. Y our screen should look like in figure 4-14.
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[ CEARWaiks Apphcation - LssdCars

File Edit Tools Serer Help

\
cbr:works

Figure 4-14:
After starting the
Apartments
Demo from the
Start Menu

To use the Application through the web interface,
please start your favorite web browser now. The On-
line feature can be started by using the URL

http://localhost:8051/launch/Online?qc=Apartments&rc
=Apartments.

The parameters given here are necessary to deter-
mine the concept for query (gc) and for retrieval re-
sult (rc). If you enter the above link - ssimply select
the URL and press RETURN on your keyboard - you
should see a screen similar to the following figure.
Please note that no additional HTML-coding was
done for this example - it's the basic interface of ev-
ery CBR-Works online application. Of course, you
can build your own interface if you wish.
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ﬁ
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Search
Faset =]
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Figure 4-15:

The Apartments
Demo accessed
through a Web
Browser

In this application, the specification of the query
featuresisdone in one step. On top of this page you
can define the basic features describing an apart-
ment. Y ou can further refineyour query by using the
featuresfor more detailed information below the ba-
Sic ones.
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2§ COR-Onlng - Microroll Intamaok E xploaes
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Saarch
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Figure 4-16:
Select the

Features of
the Apartment

In the example shown in figure 4-16 we have set the
following features. We are looking for an 3-room-
apartment with a size of about 80 sgm whichislo-
cated in the city. Further, our Apartment shall have
Cable-TV and Car parking. Pushing the Search but-
ton takes us to another page.
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Choose Apartmentsinstead of Overview intheright
combo box. Now the result page will appear, where
we can choose of found Apartments using the left
combo box in the top frame. Additionally, to havea
look at the detailed information (Category) about
the selected A partments, we use the right combo
box. Setting the latter to Apartments will bring up
the following contents:

- COR-Onlng - Resuliz - Micaosodt Intesnol Explorer

|| Doei Besboter Araicht Wechsnu Faveden 2

: | tsen [ ] Fito st 5051 ket = | ke

Figure 4-17:
Comparing Query
and the

selected Case

Case Category
[Essmmmcrsiassn (35%) =] [Aparrnerss =] Hew Search

. Your Guestion Blsm?gg}:;;rassa H?;;:;; g

Area |N::| Entry Charfottenturg |Charluttentlurg
Location |Gity |City Centre |City Cenire

Frice [0 Entry 452000 [377000 |
FricePerSam o Entry unkricwn |wntaugwim |
[Rooms 2 [3 E] |
Sgm g0 [¢3 g3 |
|Straet (o Entry [Bigmarckstracea [Horstwag |
Type |Mu Entry new Buil AT |

S :

The results page will compare the selected case and
the closest alternative with the query you specified.
Please note the color coding in the results page.

Of course, you may have selected another caseto be
compared with your query in the screen before.
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Figure 4-18:
Selecting

another Case = Another possibility to test abuild domainisto use
the Query Wizard. It can be started by using the
URL:

http://localhost:8051/launch/OnlineWizard?qc=Apart-
ments&rc=Apartments

The parametersarethe samelike before. If you enter
the above link now - select the URL and press RE-
TURN on your keyboard - a new browser window
looking similar figure 4-19 should appear.
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|| Dotsi Bosbeten druichi Wechsenzu Eaveren 2
[ | ez [ vutpr 2 mcatuost 5051 Rt Dt s g mpstvem s Erems g =l ]L.-;“
Answer one or more Questions and push the SEARCH-Button m
for Rasults
What size should the [3|]

o

Biw Seaich

apardmant have (in squara
meters)? [30..150]

How many rooms do you |31
nered? [1..5]

01 what price did you think?
- “EB?ﬂufﬁuuuuu] l
Inng Z[
[&y [T |25 Lokale lntranetzens 0z
Figure 4-19:
Using the Online i
Query Wizard = Here, the questions are presented to be answered

that were specified in the application. The order is
given by the strategy we defined in the application
for Apartments, as seen before. Answering the first
two questions and pushing the Search button takes
us to a page which looks like the following one. To
put the figure in this documentation we have short-
ened the result list alittle bit. On your screen there
will appear some more Apartment results.
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A CERWorkelnEno Wizard - Micioeolt Inbeinot Explorar

| Doei Beabeten frakchi Wechsenzu Favorten 2
[ Aressn [ tip tocatost 851 et 1| G|

Answer one or more Questions and push the SEARCH-Button i
for Results

R O what price did you think?
G%agggﬁ {7000, suunun]l
‘What location do you prafer?|— =
Bliw Soaich el
Whizn would you like o mowvie in?|— -
SEARCH

Yuur Rogquest Sam 80, Reoms: 3

Mommsanshazsa I (5754} Samm B0, Bocons: 3

Schillarsira.. I (67%4) Sgme B, Booms: 3

Bledbireust.. {6600 Sgne 82, Fooms: 3

Bisrmarcksya... (56%) Sgme 83, Booms 3
Harstweg | (6686 Sqme 83, Eeoms 3
Blesoreusy. | (6690 Sqme 83, Booms: 3
Bleintraust (6690 Sqm: 77, Booms: 3 &
i

[& [T 25 Lokme iniranetzens

Figure 4-20:
Results Page ) . . .
for the Online | Besides further questions to specify more details of

Query Wizard = the apartment, alist of matching Apartmentsis giv-
en. To have alook at the details of one of the Apart-
ments, simply push the button label ed with the name
of the Apartment’s street. The following page will
show up for the first Apartment.
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2R ResuliD ata - Micioeoft Indeine Explores
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Prica 273000
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o =]

Figure 4-21:
Detailed Online
Presentation for a
selected Case

4.7 Summary

In this chapter we have presented some elements
that enhance the usability of CBR-Works applica-
tions.

Besides a multilanguage feature that enables the de-
veloper to deliver up tofivelocalized user interfaces
in the same CBR application without duplicating

any cases, the software provides detailed control of
the query strategy used by the system. While some
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guestioning strategies automatically calculate an
"optimal" sequence of the questions asked by the
Query Wizard (for example based on the informa-
tion gain or the weight of the attribute), explicit
guestion ordering restricts the application to the giv-
en sequence.

Thisis especialy valuable if either the domain re-
quires to mimic a specific script or if the questions
should be asked in anatural, logical sequence. If the
Apartments demo would ask you as afirst question
if you prefer to have cable-TV, but not what region
you would like to live in or how many money you
are able to spend, you would perhaps get somehow
confused.

Another great feature of CBR-Worksisits ability to
make every application accessible online through a
basic Web interface. Y ou have learned how to ac-
cess this functionality and how it is interconnected
to the other usability features.
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Automatic Calculation with
Rules

L ets consider that the application should not only
usethe casedataasit is, but cal culate some addition-
a information. For the Apartment demo mentioned
inthe previouschapter, one could calculatetheprice
per sgm by a simple division of the attribute values
for Price and Sgm when loading the case data - pre-
suming that this attribute is not part of the origina
data set. CBR-Works is capable of doing exactly
this by using a completion rule.

Furthermore, a second kind of rules- so called adap-
tation rules - are used to modify the resulting cases
of aquery.

The Vacation Demo

Toillustrate the basic concepts, we will use the sam-
ple application Vacations that comes with CBR-
Works. Please |oad the application using the File/
open Dialog and select Samples/Vacations/VVaca-
tions as shown in figure 5-1.
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& CHR-‘wWorks Concopl Manager - Unnamod o=
m Edn Badel Tosks Seemr |lasnissns Cameals Aies Healn
.ﬁ‘-[ﬂ SIES | & CHA-Woaks H o
0 Initial Concepl Wl |:.1 j
B Links :]
B CDEC
B Sarnples
B Apartments
EH_J Pice J
G- UsedCars
- Vacations
o] CaL
-7 Data
1 Used Cars =
Dromeain rame: I ‘Sralions
Fleadbadol | | P LoadCaseBaso | | | Load Rulns
—— Open | | Cancel | |
A
Figure 5-1:
Loading the

Vacation Demo

Y ou can specify to load the domain model, the case
base and the rules independently by changing the
corresponding check boxes. Please load all three
parts of the application. Use the Open button once
after selecting the three check boxes (figure 5-1).
Thiswill lead you to a new screen. Select Vacation
on the upper left side. Asaconsequence on theright
side of the screen atable view with the vacations' at-
tributes will appear by default. Change to the Rules
Tab. You will see ascreen similar to the following
figure 5-2.
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& CER Waiks Concept Managed - Vacalian:

_File Edit Model Tools Serer Language Compile View  Help

=1

E

=

EERES
[

[ Propenies '\ Astibues | Snllariy | RjJ!B:i,'\!I. uestions |
-5 Complelion Rules

G- Skiing is & constram
Liw price means prce i imparan
Low price means price i impanan ()
High glass sceommadation means impotand
Far advarlwa wacation accommodation is ng
Calculale price per person
Caleulste price
aptation Rules
Duralion can be changed if transpodation is 1
Dwralion can be changed il tanspod ation is |
@1 Mo of persons can be lowared
@+ Train can abwiys Substiote car
B9 Car can abways substilute frain

E.L‘J!'E'H'Z#LEJEH
....E..-\......_u
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Figure 5-2:

The Rules Tab of
the CBR-Works
Concept Manager

5.2

The Vacations application demonstrates how to use
CBR-Works for accessing its prototypical web site
where you can search for journeys all around the
world by selecting your favorite options.

It operates different kinds of rulesto automate some
tasks either when adding new cases or during re-
trieval. The rules are accessed and defined through
the Rules Tab of the CBR-Works Concept Manager .

Different Kinds of Rules

Rules can be compared to an "if-then" construction.
They only executeif the conditionistrue. Under this
circumstances the action part is performed - therule
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"fires". CBR-Works incorporates two different
kinds of rules:

e Completion rules
*  Adaptation rules

Completion rules are used to complete aquery or a
casefrom the case base. They are executed while en-
tering the values of attributes of a case, and, in case
of retrieval, after all possible adaptation rules have
fired. Some actions (i.e., weights, filter and similar-
ity) are executed only for the current query and not
for the casesin the case base. Adaptation rules can
be used to derive a new result case from the query
and retrieved cases. The main differencesto a com-
pletion rule are the accessto attribute values and the
number of actions.

Compl etion rules are executed after two events: The
obvious event is at the retrieval of a case from the
case base. After each input of the user therule sys-
tem checksits rules. The second event is after exe-
cuting the adaptation rules. Inthiscase only therule
basefor theresult caseis executed. Adaptation rules
are executed during a consultation session after the
retrieval of cases. A result caseiscreated by copying
theretrieved case. All actionsof the adaptation rules
now refer to thisresult case rather than acting on the
retrieved case or the query.

Defining Rules

All rules consist of two parts:

*«  The Condition that must be fulfilled for the
ruleto fire.

e TheActionthat is performed by therule.
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In the next figure you can see that multiple condi-
tions and actions for arule may be defined. The
Rules Tab displays conditions with aleading ques-
tion mark, whereas actions are preceded by an ex-
clamation mark

& CERWaiks Consopt Managed - Vacalian:
_File Edit Model Tools Sener Language Compile View  Help

A T

]
[T

-

[ Propedies | Attibutes '\ Sienilarty | Rules \i Guestians |
-5 Complelion Rules - ]

B9 Skiing is & constrain
@ Link price means grce s npadan
@-i0 Low price means price & imporant [3)
&+ 1 High clags scoommodation mesns impod:
|2 Accarnmodation isRegular
=1 Accammodation x= “FourSises”
* lingotance of Wacation Accamemedali
=1 Impoarce of Vacation: :Price = Very |
-t Impotance of Vacation: PricePerPersa
@ For advenlws wcation accommaodation is
@1 Calculale price per person
@1 Caleulste price
EH=0 Adaptation Rules
g0 Duralion can be changed if tansporation
|~ Retrgved Transpodation isRegular
¥ Retneved: Traneposation = “Car”
*  Query :Duration isRegular
7 Retrissad Tiratinn isl-'-'ml.t:lur ::|

|

|

Figure 5-3:
Multiple Condi-
tions and Actions
defining a Rule

To defineanew rule, select theinsertion point (com-
pletion or adaptation rule) and execute Add Rule.
CBR-Works asks you for the name of the rule. Ev-
ery ruleisreferenced by its name - so choose a de-
scriptive one! Y ou may rename existing rules as
well, using the Rename command.
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Figure 5-5:

Rule incorporat-
ing the Calcula-
tion of a Variable
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4 CBR-Warks Rules
"Emer a rarme for nes Rule

| Prices are higher on Sundays,

Ok | Cancel |jﬁ

The ruleisinserted without any condition or action
parts. Now, after selecting the rule you can add con-
ditions and actions according to your needs. Thefol-
lowing figures show atypical rule that uses a calcu-
lation that is performed with a variable in the condi-
tion part, and the editors for defining conditions and
actionsin CBR-Works.

S alculate price per person
Price isRegular
MumberOfFersons isRegular
73 = Price / MumberOfPersons
7% be_of type PriceType
FriceFerPersan ;= ¥x

For some calculationsit is necessary to save the re-
sultsin an auxiliary variable. For this purpose, any
value can be assigned to variables, which are only
visible in the defined rule. It isimpossible to share
variableswith other rules. Variables are represented
by their name preceded by a question mark, e.g., 2x
represents a variable named x.
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% Condition Editor

Calewlation - Predicale- ~Right Aagurment-
Type-Convarsion 2 | Canstant

El
Type: ]Ir‘.egar Zl Type: ||n1959r EI
Edie | = 2| B I

oK | camsl | .

Figure 5-6:

Condition Editor - . . .
The Condition Editor can be used to specify condi-

tions and for performing calculations and type-con-

versions as well.
& Action Editar
Wb
Ingongiglensy )

T slect || Back || [Constam =l
imilsnity Type: 5
Wiaight L I J

Filler = || NET || “Unddefined>
ok | cameal | .
Figure 5-7:

Action Editor ) . . . .
The Action Editor allows to specify different kinds

of action to perform. Try modifying and extending
the given rules system by yourself. The Reference

Manual gives you more detailed information about
the different types of conditions and actions used by
CBR-Works.
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Controlling the Execution of Rules

You may aswell deactivate (or activate) asingle
rule. A rulewhichisdeactivated will not work, even
if al conditions are fulfilled.

Deactivated Rules are displayed as "crossed out". In this
Case the Deactivate button changes from Inactivate to
Activate.

=& O|x| ot 15 ]|
m— | Propedies 1Ntﬁhmee 7'||, Shenilanty i Rﬂhs\il.‘.\‘uasmna 11_
[~2 Price <= 10000 =]\ Add Rute
-t Impotance of Vacation :Price = Very |5 — |
4 Prices are higher on Sundays Autd Condtion
@0 Low prico means price is important (7) Add Aaclinn
@1 High class sceommodation mesns impo: ' ————
@i For advasiwe wacalion accommodation is :
=BTl Calculaie price par person ALlnvate
|=% Price isRegular e
=7 MumberlParsons isRacular
-¥ Pw = Price S NumbeOiFersons
=% ?x be_ofl_type PricaTypa i
-t FricePeiferzon = e — ]
@1 Caleulale priee Ciopy
B Adaptation Rules el
@0 Duralon can be changed il bransponation
@-r Dyralign can by changed if transpen alion
@1 Mool persons can be lowered
@kt Trar can abways substitute car
Mo (ar can akbwaws sihsaiide i i
i\ ] =
Arcept [ Digcard
| o
Figure 5-8:
Deactivating . .
Rules = But you may specify the overall behavior of CBR-

Works regarding to the rules system. Choose Pref-
erences/Rules from the File menu to control, how
rules are executed. Using rules without caution may
result in unpredictable behavior of your CBR appli-
cation. Rules can overwrite attribute valuesand |ead
to calculation errors during execution.
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& Rule Pialerences

(- & Show Wamings -

Craraniting of Uzer-Values wilh WWarning -I
Creanwriting of Rule-alues wilh Warnang - I
Ganeration of missing Concepts | wilhout Warning *-'I

[+ Show Calculstion-Emor Wamings

1 Maximum Numbeer of Harations

Comgletion Rules | 1
Adapiation Rulas i

- Redrigeal -
™| Avtomatically adapt refrieved Cases

Intheory, an endlessloop could occur inwhich rules
interact with each other. CBR-Works helps to con-
trol this problems by limiting the number of itera-
tions a completion or adaptation rule is allowed to
fire.

Summary

Therule system isavery powerful tool to complete
cases. Every ruleisdivided into two parts: the con-
ditionsand the actions. If al conditionsof arule are
fulfilled the system executes the defined actions.

Two different kinds of rules are implemented in
CBR-Works: completion and adaptation rules.
Building a consistent rule system isa complex task.
For more information about using rules, please con-
sult the reference manual.
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6 Some Remarks on Application
Development

To develop a CBR application from scratch, we en-
courage you to use the INRECA Methodology. This
approach defines a straightforward process that in-
corporates the following steps:

1. Define the case structure

2. Collect cases

3. Define the importance of features

4. Define relationships

5. Define the similarities

6. Build the user-interface

7. Integrate the application into existing systems
8. Refine the CBR application

Based on this approach, developing an application
with CBR-Worksleadsto four main tasks, as shown
in figure 6-1.
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6.1

6.2
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Define Case Define
Model Import Gui

Identify
Knowledge

Identify Knowledge

First, the real world domain must be analyzed to
identify the knowledge and the structure of cases.
Remember the color definition problem mentioned
earlier - often, the first ideais not the best one be-
cause knowledge and meaning ismodeled into an at-
tribute!

Define Domain Model

Based on this analysis, defining the domain model
stands for identifying types, objects, components,
specializations, similarities and rules used in the ap-
plication. The Apartments demo presented afew ex-
amples for using hierarchical case bases and sub-
concepts. By specifying the types for your at-
tributes, you are determining the clearness and us-
ability of your application as well - do not limit
yourself to the predefined types of CBR-Works!
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During this modeling task, you may keep in mind
that existing databases might be used as aresource.

Case Import

Therefore, the next step - importing the necessary
cases - may incorporate a database import and/or
manual and automatic case authoring. Completion
rulesfor examplecan helpto calcul ate attributesthat
are not stored in the database explicitly.

Build GUI

The last task when developing a CBR-Works appli-
cation consists of building an easy-to-use interface.
During thetutorial you have not only learned the ba-
sic concepts of aweb interface for aCBR-Works ap-
plication, but noticed theimportance of thelanguage
settings and the possibility of defining different
questions, names and annotations for the language
concepts System, English, German, French and
Spanish.
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From Data Bases to intelligent
Web Applications

In the previous chapter, we have already indicated
that most CBR applications are not devel oped com-
pletely from scratch. Instead, existing databases are
often used as a starting point for the new tool. A ma-
jor advantage of CBR-Worksisthe ability to import
existing data and therefore greatly enhance an exist-
ing "thumb" databasewiththeintelligent retrieval of
a CBR application.

To do s, the development process presented in the
previous section is dlightly adapted as shown in fig-
ure 7-1.

Describe Import Create
Model Cases  Application

Identify
Database
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ldentify Database

Dueto the build-in ODBC interface, CBR Works
enables you to use avariety of data sources - not
only existing databases. Y ou may access databases
like MS Access and dBase, spreadsheets like MS
Excdl, text filesand SQL server. ODBC provides a
flexibleinterfaceto the different kinds of datasourc-
€s.

To establish an ODBC connection, you have to ensure
that the correct ODBC drivers are installed on your sys-
tem. You'll find the necessary files in the ODBC direc-
tory of the CBR-Works installation.

For establishing anew ODBC connection, first start
the ODBC data source administration tool of your
windows system (double-click on the icon). Please
have alook at figure 7-2.
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Figure 7-2:

Data Source
Administration
Tool

Thiswill lead you to following figure 7-3.
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E10DBC Data Source Adminiziralos

Uset DS | Systom DSM | Fie DSN | Divess | Tracing | Connection Pooling | About |

Llse Dats Sources:
_ Benove |

AnODBC User data zouce sdones niformation about how o connect to
the mcicated dita prowides, A Ulser dats scurce iz only visible bo you,
aryd can only be used on the cusent machins.

T | = |

Figure 7-3:

Adding a .
new opBC  |f you now press the Add button a collection of
Connection = available driverswill appear. Select the appropriate

one as shown in figure 7-4. Use the Finish button.
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Create Mew Data Source
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Figure 7-4:
Driver Selection

In the second step, the setup of the new ODBC
source must be completed. This part requiresto
namethe connection and to select theunderlyingfile
that contains the data to be accessed (here: c:/CBR-
Works/DB/travel.mdb). Please pay attention to the fact
that your own file address is probably completely
different. Y ou may aswell provide adescription for
the data source. After completing this step, the
ODBC sourceis accessible from CBR-Works.
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ODBC Microzoit Access Setup

Data Souce Hame: [Travel l (1] 4 I
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Figure 7-5:
Setting up the . .
ODBC Source = Now, switch to CBR-Works and establish the con-
nection to the new ODBC source.

& Databose Options

-Connaciion-
Database Connect: | ODBC =
User Marne: [,
Password: |
Data Source: | chrwarks
| MS Access Policy j
ey [|— ] I—
¥ | Congider i 21Te

Ok [ Cancel |

Figure 7-6:
Establishing the . . .
ODBC connection = You will seefigure 7-6 if you select Preferences/
in CBR-Works = Database from the File menu after beginning anew
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CBR-Works project. Now, CBR-Worksis ableto
import the cases from your data source via ODBC.

7.2 Describe Model

The domain model consists of concepts and their at-
tributes. These attributes may either be complex
onesthat consist of sub-conceptsthemselves, or are
indivisible and correspond to a, often user-defined,
type. To create amodel from the ODBC source, you
have to:

« first create the concepts
* then define and assign the corresponding types

7.2.1 Creating Concepts from an ODBC Source

& CBA \Weaks Concepl Wanager « rnased [_1O] =]
Fio [ETN Model Tosh Sanee Language Compie View Hal

=i

=5 Addconcept 4 Q) |5

Cringt Coneist foen Databa

Sebeed all
Dwsalect sl

Figure 7-7:
Starting the
Concept Wizard
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To automatically create the concepts, choose Create
Concepts from Database in the Edit-Menu of the
Concept Manager as shown in figure 7-7.

Thiswill start the Concept Wizard. First the Concept
Wizard will appear empty.

& Concept Wizard

C[Vacation| Mamne: |

Prirnary Feys:

Dot

Figure 7-8:
Empty
Concept Wizard

Next, choose the table and Primary Key of the data
source. The Primary Key consists of one or more at-
tributes and uniquely identifies exact one record, or
row, of the table. A table view on the ride hand side
of the screen will show up after selecting Vacation.
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% Concept Wizard E
E - I

Prirnary Feys:
Accormmodation
Hotel

Duration
HolidayType
Parsons
Destination
Price

Transportation
Season

Create Concept
Dane

Figure 7-9:
Choosing Table . . .
and Primary Key = After this selection, pushing the Create Concept

button tells the Concept Wizard to calculate the ap-
propriate conceptsfor thetable. The next screenwill
appear nearly empty. Y ou will notice that the table
section on the right side of the screenisgone. Inthe
three view on the left hand side Vacation is marked
red. Press now the Done button at the bottom of the
screen to step forward to figure 7-10.
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Figure 7-10:

Screen before .
defining = Next, define the concept that should be used asthe

the Concept = overall case concept. Select the concept first and
choose Define as Case from the Edit menu (figure 7-
11). Now, every case in the case base to be build
complies with one record of the data source and has
the structure defined by the case concept.
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Figure 7-11:

Defining the

Concept as Case

7.2.2 Defining Types from the Data Source

Stepping forward, we have to create suitable types
for the attributes defined from the data source. The
Type Wizard interacts with you to define new types
based on the attribute values given in the data
source. To start the Type Wizard, select Create Type
from Database in the Edit menu of the Type Manag-
er.
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& CRA-Warks Type Manages - Unnamed H[=E3

File: _ todal Tools Sareer Languages Complla Wiew  Help |
e % 8o|

Creale Type from Database

G |L”%

Select All Cel+a
(e g |
I FETiTEnCE
1 B
—_1 Sting
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—_0 OrderadSymbol
—J SymbalSe
) Tawonarny Symhol
) Time
1 Timestamp

I &
Figure 7-12:

Starting the
Types Wizard = | he CBR-Works Type Wizard helps you to create a

suitable CBR-type for every column in the table, i.

e., every attribute in the case concept specified. To
do so, the Wizard looks at all values given and pro-
vides help in defining the optimal type.

Note: Do not try to work with the standard types, like symbol,
date or string, but define suitable subtypes wherever
possible. You greatly enhance the usability of the appli-
cation for the users and the developers by doing so!
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First you will see an empty Type Wizard.

& Type Wizard E
Table; I -
Colummn: I j
Typename: L
Supertype: I j
] Cancel ] v
Figure 7-13:
Empty

Type Wizard = 10 follow our little example select the drop-down
Table Field and choose the table named Vacation.
All fieldsarethenfilled automatically. Y ou havethe
possibility to change the setting according to your
preferences. In our examplewe changed the Column
Field to Accommodation (figure 7-14). Again the
other fields will change automatically, always de-
pending on what you decided to choose in the Col-
umn Field.
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& Type Wizard E
Table: I‘v‘acminn =
Column: | Accommadation -]

Typename: I Accormmodation

Supertype: IS]-'mhuI j
|| Malus | English | Gemman | French

MAJF veStars and woman whole night
FivStars and woarman half night

| FrveStars

FourStars

ThreeStars

|| TwoStars

I

7l | id |

Remove | Edit |

| i

[‘" Mo Range # Enumeration ) Interva

(0154 | Cancel | v

Figure 7-14:
Creating a User-
Defined Type with
the Type Wizard

Last but not least, you have to assign the new de-
fined typesto the attributes of the concept. Y ou have
already seen how to do this: Select the conceptinthe
Concept Manager and assign the correct typefor an
attribute with the combo-box in the Attributes Tab,
as shown in the next figure 7-15.
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& CER-Wmk: Concept Manages - Unnamed

Filz Edit hodel Tools Sewer Languags Compile “iew  Help

(@] B[] & &[a|m
_J-Im:ﬂitial oncept Propenies | Attributes | Siilarity | Rules Y, Questions | Date = |
= Adtnbules:

Mame Type D.is] Ma] Weightl Eng—
¥ Accormmodation | Symiol |+ | |1
|| Code Boalean =+ | |1
| Degtingtion Duate Mo 1
| Cruration Initial Concapt F I |1
|| HolidayType Integer F | 1
|| Hotel Reaal F |1
il Zyrnbol L'ﬂ
T = Tirna
Atiribute Froperties Timestamp ||
Qisestion; ‘Yacation - E[
Anmatation: I E[
New Atfribute Remove Selactad Atfribute |
zrapt I [iggard I
| E

Figure 7-15:

Choosing the L.
newly defined | Afterassigningall typescorrectly, CBR-Worksnow

Types for = knows the complete data model corresponding to
the Attributes | the data source given. Next, we can import the case
data.

7.3 Import Cases

Our new case base isempty until now. Wejust have
defined the concepts, attributes and types that to-
gether form themodel of our domain. Next, we have
to import the contents of the data source into the
case base. Every case consists of asingle record in
the source, like arow of atable.

To import the case data, please change to the Case
Explorer. Now select the case itself. Then choose
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Add case from Database from the Edit menu of the
Case Explorer.

& COA-“Works Case Explores - Unnamed
File MWodel Toals Serer Language Help
=8 :.-.! Teplay Gase N *lﬁl-&' EI
Casa =€
[arcs Lo [Casex [Casey |
J pr ;I
fade
Add Cases fiorm DB
Update Cazes from DB
Sl All CArl+A
Dezelect All
=
| 4
Figure 7-16:

Starting the
Import Process

Next, you have to choose the attribute defining the
name of acase (figure 7-17). This parameter is nec-
essary because cases do not only contain data, but
arereferenced by their namesaswell. If you are not
sure which attribute is suitable here, the Use Prima-
ry Key function generates the case names from the
primary key discussed earlier.
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L

Select Attribnte defining the Name
of a Case of Concept Vacation:

Accommnodation -

Coda

Destination
Duration
HolidayType
Hotel
Parzons

Price ;|
Ik | Cancel I

LIze Primary Key |

Figure 7-17:

Selecting the .
Attribute defining = NOW, the records stored in the data source accessed

the Name of | through the ODBC connection are automatically im-
a Case = ported and stored in the case base defined. After
completion, the case base defined only from the data
source replaces the old data-base and is ready for
querying and retrieval.

& Progress [_ o] ]

Loading 1470 cases...
Illlllllllll[llllllll

Figure 7-18:
Importing
the Case Data
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7.4 | Create Application

Y ou may now add more information to the domain
model, define questionsand similarities, insert rules
and so on. We have explained you the details to
these steps throughout the tutorial .

If the newly created application should be available
with all the case data onlinefor query through an au-
tomatically started Web server, a corresponding
Web server has to be created and the application
must be deployed. To create a Web server, select
Server Console from the Server menu.

& CER-works Caze Explaier - Unnamed

_ File Edit odel Tooks [EEN Language Help
TR sever console | &% (& m|

|C-1:Ea RecevEr el ChangEs |

[AN Cazes = [ Thamitures [Cazex [Case |

EREL = - I =
=

| -

Figure 7-19:

Starting the
Server Console
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Next, the CBR-Works Server Console appears and
you may start creating a Web server for your appli-
cation. To do so press the Create Server button.

& CBR-‘Works Server Console

Craste Server || Edit Sever | Stat || Shutdown | Edit Resalver | View Traic | Delete Senver |
Figure 7-20:
CBR-Works .
Server Console | 10 completethe server creation process, you haveto

define the server type (here: TinyHttpServer), the
hostname (here: localhost) and the port used to ac-
cess the server (here: 8008). Be sure to enter a port
addressthat isnot used by another system or the sys-
tem itself! Finish the task by selecting Start server
on system start up and close the dialog with Create
and Sart (figure 7-21).
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& CBR-Works Seiver Conzols

Create Serer | Edit Semer] Start I Shl.nd-:rv-ﬂ| Edit Resobver | View Traffic || Delete Server I

- Create new Semver

Sareer Type: |Tin5.'H1t|-.-Sen?r _j [ Llze defaull resobers

Hostnarmg: [locathost e s ER SRR

Por: | 005 . Trap all smors

= Allow error notifiers on senver

Craata I GreataandS“lart]

Figure 7-21:
Specifying the L .
Parameters for . NOW, your application is accessible through a web

creating a Web = browser - using the standard querying interfaces
Server | provided by CBR-Works. Do not forget to save and
deploy your new application! Select Deploy/Appli-
cation from the File menu to do so.
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_ Edit Model Tools Sareer Language Halp
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[ Open.., G0
Sawe Cirl+S
[ Save a5, | [Casey |
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Expaort 3
Preferences 3
Save Workispace
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Glurt G+
CEIL-Saaver
J=

I
Figure 7-22:
Deploying

i

the Application = Y Ou will be asked to name the application (figure 7-
23). After deploying, the application can be started
by double clicking on thefile stored.The running ap-
plication created in this process may be accessed
through the standard Web interfaces provided by
CBR-Works. We have discussed this featuresin

chapter 4.
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Saving
the Application

REMINDER:

7.5

CBR-Works 4 - Getting Started
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0K Cancel |

Locally, you may access the Online Wizard through the
URL http://localhost:8051/launch/OnlineWizard. Host-
name and port may differ, according to the parameters
given when creating the Web server.

Conclusion

Y ou have just learned the basics on how to upgrade
an existing thumb database to anintelligent CBR ap-
plication accessible online without loosing your da-

ta
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Concluding Remarks

This"Getting Started" tutoria isintended to provide
you with ageneral overview about the functionality
of CBR-Works. It isnot aprogramming manual nor
acomprehensive guide on how to develop aconcise
domain model for a given task.

In conjunction with the reference manual, you may
now adapt the demo applications according to your
needs. Perhaps you would like to extend a domain
model, add more cases, change similarities and
rules. Y ou may as well modify the standard online
interface according to the style and corporate design
of your company.

If youwill need further assistance, pleasefeel freeto
contact us. The tec:inno GmbH can help you in ap-
plication development and offers a complete range
of seminarsand training for novice and experienced
application developers.
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