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Abstract

This document describes the usage of the graphical user interface (GUI) of the data
mining software package RAPIDMINER. Since the interface was intended to ease the usage
of RAPIDMINER avoiding handling of XML configuration files, there should be almost
nothing to explain. Hence this document describes the very basic ideas of RAPIDMINER
and their representations in the GUI. We suggest that you first make the online tutorial
and read this document. After that, you will find it much easier to read the RAPIDMINER
Tutorial and skip a lot of its contents.
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1 General Information

Although the RAPIDMINER tutorial and this GUI manual contain a huge amount of
information about RAPIDMINER and all of its parts, it is often very convenient to get the
desired information during work. Therefore, we added an online help function to almost
all parts of RAPIDMINER. Each parameter, operator and GUI item displays information
as tool tip text, which appears after holding the mouse cursor a few moments above the
object at hand.



2 Setting up a Process

When RAPIDMINER starts up, it presents you a welcome screen that lets you choose
between five possibilities

e Start with a blank process setup

e Open one of the recently used process definitions
e Open an existing process definition

e Start the Process Creation Wizard

o Start the RAPIDMINER online tutorial

2.1 The online tutorial

When you start RAPIDMINER the first time, you should probably make the online tutorial.
It explains the main concepts, the GUI usage and shows many of the operators provided
by RAPIDMINER.

2.2 The Wizard

We assume that you have chosen to start the Wizard (figure 1). The Wizard is also
available from the File menu. The Wizard guides you during the process of creating a new
process. You start by selecting a template process from a list. This template serves as a
kind of skeleton for your process.

Select a template

Please select one of the following template experiments listed below. The image on the right is a schematic figure of the
experiment showing operators as blue boxes and chains and wrappers as brownish boxes containing their inner operators.

GA
Employ a genetic algorithrm for feature selaction. Root

Expeériment
Feature Selection
Employ forward selection or backward elemination for feature selaction.

Data Input + Decision Tree Learning
Use the Java version of C4.5 1o [earm a decision tree from vour data.

Feature Weighting

; ExampleSource
EcampleSource

Evalutionary feature weighting optimizing 1-Nearest Neighbar o and
SVM with Xvalidation '
i simple crossvalidation using a SYM. Learner

Feature Selection + Wrapper Validation < il

Use a wrapper validation 1o evaluate the results of multiple feature selection runs.

Automatical Feature Construction .c ApplierChain
Evolutionary feature construction which eases learning for a given learning scheme. OperaterChain

Applier
o MuodelAppller

‘:t-'Ei Evaluator
P Performand sEvaluator

[ < Previows | [ New > | | Cancel |

Figure 1: The RAPIDMINER Process Creation Wizard is a simple way to create basic process
definitions.



Processes in RAPIDMINER are made up from a set of nested operators. An operator
consumes a set of input objects and produces some output objects. These objects can
be data files, models, performance criteria, and more. Simple operators like learners
consume an example set and produce a model that can be used by an applier for prediction.
Moreover, some operators can have inner operators. For example, a k-fold cross-validation
splits up an example set into training set and test set and applies its inner operators, which
are a learner and an applier. Each time a disjoint test set is used.

If you click on the radio button next to the "SVM with XValidation” template, the
structure of the sample process is depicted on the right. You see an operator chain
consisting of an ExampleSource that reads data from a file. This data is then passed to
the cross-validation, which itself has inner operators, in this case learner and applier for
a support vector machine (SVM). See the RAPIDMINER Tutorial for more information on
SVMs and the individual operators.

Now that you have chosen the template, click on next. In this step you can enter some
of the most important parameters (figure 2). In case of a cross-validation this is e. g. the
number of validations.

|'- w Wizard x|

Make Settings

In the following, swou find a list of the maost important parameters of this experiment. 5ome of the
parameters may hawe defadlt walues. The parameters set in bold face are mandatory. Pointing with
the mouse on one of the parameters vwou will get some information abaut the meaning of the

parameter.
=10 Yalue

ExampleSource.attributes [ ][ Edit l[ ]
¥valid. number_of _validations 10
Learner. svim_type [C—SVC ']
Learner. kernel_typne [rbf ']
Evaluator.main_criterion [[first l v]
Evaluator. accuracy |:|
Evaluator. raot_mean_sgquared_errar ]

[ < Prendous l ’ Finish l [ Cancel ]

Figure 2: The parameter editing step of the Wizard.

A lot of process setups in RAPIDMINER need a data file as input which is known in
supervised learning as an example set. The example sets have to be in a special format
and require that the attributes are described in a seperate XML file. In other words, the
file in special format is the set of examples where each example is a vector and the XML
file describes the semantics of every value in the vector.

In order to create such an XML file now, you can press the small Edit button next to
an attribute description file property. The dialog popping up is described in section 2.7
and is called Attribute Editor. The files generated with help of the Attribute Editor can
also be used as input for the ExampleSource operator, which is the standard data input
operator for RAPIDMINER.



2.3 Operator Configuration Wizards

An even more convenient way of loading almost arbitrary data files into RAPIDMINER
and to define attribute description files for your data, is to use the Example Source
configuration wizard. Just press the Start Configuration Wizard... button at the top of
the parameter table of the operator. Configuration wizards are also available for other
operators which are hard to define, e.g. for the DatabaseExampleSource operator.

2.4 The tree view and other process views

As operators can have inner operators and each operator except the root operator is
enclosed within another operator, the natural representation of an process is a tree. If
you have used the Wizard, you see your process definition on the left side. If you did
not use the Wizard you see an empty process consisting only of an empty operator chain.
Figure 3 shows this main process view which is called “tree view”.
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Figure 3: Main tree view of the process editor window.

By clicking on the XML tab you see the XML configuration file that describes your
process (figure 4). If you like you can always edit it by hand using your favorite text
editor. For more information about the XML configuration files see the RAPIDMINER
Tutorial. You can specify HTML comments to each operator in the Comment tab which
are saved in the XML files. If you specify a comment for the root operator of the process,
this comment is displayed in a dialog each time the process setup was loaded. Selecting
the Box View from the View menu shows a nicer box representation of your process you
already know from the Wizard. You can use this view for printing.



- YALE @ line oE %
Eile Edin ¥iew Experiment Toold Help

AUdEEdS vy =29 PE ¥ &

Ogserator Tres Pararmetérs, XML Comment || Néw Operalor
-~ Roor <aperator nane="Faat" class="Experinent"s. [~ ]
- Eaperimest <operator nases"ExasplaSource ="ExanpleSource"s.
cparameter boostattributes Tue=" /homefchristian/morkspace/vale/sanple/data
E | Examplesounce < foperators .
Beumphsaurc <operator ="¥alid" iss="MValidation"s,
7, v alid <operator nase="Learner™ class="LibSVMLearner"s.
AR rymgtian list keym“class_weights™s.
= flist>.
<foperators,
<operator ="ApplierChain™ class="{
ApplienChain <operator nase="Applier” =" Mo
dperararChya <last ="application_parangter
Aoilier eflises .,
¥ wrdeihpalier <foperators. .
coperator nase="Evaluator” sge="Perforaancebvaluators.
P, Evalumor clist keye"additional_perforsance_criteria™».
2 perfarmancebaiymor st
<list key="classweights"s,
cfldsts.
< foperators.
-tli'nperatqr).
< foperators.
<foperators.
ad Du
-
Hay 17, 2007 11:38:40 PM: Checking experimental semip n'
My 17, 2007 11:38:40 PM: Innar operators are ok
May 17, 2007 11:38:40 PM: Checking ifo classes
Mzy 17, 2007 113840 PM: ijo clasies are ok Experiment oulpul PErmormanteyec s
My 17, 2007 11:38:40 PM: Experiment ok L]
=]
O L4056 PM

Figure 4: The RAPIDMINER XML configuration editor

2.4.1 Editing parameters

To the right of the tree you see a table with two columns labeled “Key” and “Value”.
Depending on the selected operator you can enter the parameters of this operator. Manda-
tory parameters are shown in bold face. Some of the parameters may have a default value,
which will be used if no other value was specified. If the entered value is out of range,
it will be corrected automatically. Some parameters accept only numbers, others let you
select from a list of values. For file parameters, the file name can be entered into the text
field or the file is selected by means of a file chooser dialog, that pops up when pressing
the [...] button. All file names can be defined relatively against the location of the process
definition file. Of course this only works after the process was saved.

Tip: Keep the mouse cursor a few moments above a parameter. Useful information
about the parameter will be displayed as tool tip text.

2.5 Creating, deleting, moving and replacing operators

If you started with a blank process setup or you want to modify an process created by
the Wizard, the thing you probably want to do is create a new operator.

Since this feature seemed most important to us it is accessible from many places:
from the Edit menu, the icon bar below the menu bar, the "New Operator” tab, the
context menu popping up whenever you right-click on an operator of the tree, or simply
by pressing [Ctrl-I]. Figure 5 shows the icon for operator adding.

Whichever way you choose to activate this function, it will pop up an operator browser
that lets you choose the operator type (select a group or input or output types first if you
want to decrease the number of possible selections). This browser displays all available
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Figure 5: The new operator icon.

information about the currently selected operator. You should name the operator before
you add it into your process. You can always rename an operator by pressing [F2] or
triple clicking it in the tree view. Figure 6 shows the operator browser.
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Figure 6: The Operator Browser for information and operator adding.

Another way to add an operator is to right click on the parent operator and select
the operator from the New operator submenu. Adding operators directly from the context
menu is a very fast way of process design. Both ways of adding are only possible if an
operator chain is selected, i.e. an operator which can have children.

Tip: Keep the mouse cursor a few moments above an operator in the submenus. Useful
information about the operator will be appear as tool tip text.

You can replace an operator by selecting the new operator from the submenu Replace
operator of the context menu. This is similar to adding a new operator from the context
menu instead of using the operator browser. When you replace an operator chain the
inner operators will remain. Therefore, operator chains containing any children can only
be replaced by other operator chains.



Removing the operator is even easier. Just press [Delete] or select the corresponding
menu item from the context menu or the Edit menu. Figure 10 shows the icon for operator
deleting.

s

Figure 7: The remove operator icon.

You can use the “Drag & Drop” functionality to move an operator up or down within
the tree.

2.6 Operator info

Pressing [F1] brings up a dialog with useful information about the currently selected
operator. This option is also available from the context menu of each operator or the
Tools menu. This operator info dialog displays:

e a short description

e which input the operator demands

e which output the operator delivers

e the minimum number of inner operators, if the selected operator can have children
e the maximum number of inner operators, if the selected operator can have children

e crrors in process setup (if errors exist)

a description or comment text field

2.7 The attribute editor

Example sets or instance sets in RAPIDMINER are described by using a separate XML
document. This attribute description file contains information about the type of data and
its source. Data sets can be distributed over several files. This may be particularly useful
if the label is stored within a file of its own. The RAPIDMINER Tutorial will give help in
case you want to edit this file yourself.

The GUI displays a small Edit button next to an attribute description file property
(e. g. the parameter attributes of an ExampleSource) in the property editor. A dialog called
Attribute Editor will pop up containing a table with one column for each attribute (figure
9). If the property does not yet reference a proper attribute description file, the dialog
will be empty. If you want to follow the instructions below, which describe how to create
the XML description file, you can clear the table by clicking on the corresponding button
above the table, or selecting ” Clear” from the ”Table” menu, to start from scratch.

|'|'.I

%
I

Figure 8: The clear button.

Assume, you have a data file containing 50 rows of whitespace or comma separated
attribute values, five each row. Click on load data to open that file. After that you should
see five columns with some headers each and the data in the table cells. Question marks
(“?”) indicate missing values. The following enumeration explains the meanings of the
table headers:



ba Attribute Editor X

File Table
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Mumber of Examples: 14|  golf data (1) golf_data (2) golf.data (3} golf.data {4) golf.data (5)

Mumber of atributes: 5
Example range:

Outlook ][Tempera'rure ][Humldllv ][‘ﬂnﬂ ][P'W ]

fromy ﬂmmnute m”allnuute mﬂmlnbuﬁ! Hﬂmmbm m[label ]q
1o 14 nominal '"mleger '"mleger 'Hnuminal 'Hnuminal "]
Anribute range: single_valug '"smgte.mue '"singre.mue 'Hsingle_mue 'Hsingle_wuue "]
from: 1
I u u u |
sunmy &5 85 false ng

sunmy &0 20 true no

overcast &2 7E false Yes

rain 70 EL false Yes

rain GE B0 false Yes

rain 65 70 true ng

overcast 64 85 true Yes

sunmy 72 a5 false no

Figure 9: The Attribute Editor dialog for data loading and attribute description file creation.

1. The first header row contains the source file and column index. This is not editable
but just for your information.

2. The second rowshows the name of each column. You can edit the name by clicking
into the text field.

3. The third row indicates, what the data is used for. For example, it can be an
ordinary attribute, a label for classification or regression tasks, or a weight that can
be used with certain algorithms. There can be at most one label and one weight
attribute.

4. The fourth row is the value type. Most interesting are the choices real / integer and
nominal. RAPIDMINER should have automatically detected these correctly.

5. The last header row is the block type. Most interesting are single_value (default)
and value_series. For some processes, value series are treated in a special way. Do
not forget to assign value_series_start and value_series_end to the first and last column
respectively.

You can change the values according to your needs and load an arbitrary number of data
files. Finally click on Save attribute description file, which you can find in the file menu,
to write the XML file to disk, or just click on the ”Save” button.

2

Figure 10: The button for saving an attribute description file.



Tip: If you do not want to use this RAPIDMINER standard data format, you can use
one of the provided special format operators which can read Arff files, comma separated
value files (csv), bibtex files, dBase files, C4.5 files, and more.

Tip: An even more convenient way of loading almost arbitrary data files into RAPID-
MINER and to define attribute description files for your data is to use the Example Source
configuration wizard. Just press the Start Configuration Wizard. .. button at the top of
the parameter table of the operator. Configuration wizards are also available for other
operators which are hard to define, e.g. for the DatabaseExampleSource operator. The
wizards are self explaining, just follow the steps and read the instructions.

3 Validating your process definition

Before you run your process you should validate it. You can click on Validate Process in
order to check if all operators are nested correctly, provided with their necessary input
and mandatory properties are set (figure 11). Although this might be useful, you do not
need to do it manually, since these checks are performed automatically before the process
is started.

Figure 11: The validate process icon.

The result of the validation including all error messages is printed into the message
viewer at the bottom of the main frame. Additionally, they are indicated by an exclama-
tion mark next to the operator in the tree view. An example is shown in figure 12. You
can display these messages and more information about the operator by pressing [F1] or
selecting the Operator info menu item from the context menu or from the Tools menu.

Process validation is very important in order to create proper process definitions and
can help to understand the concepts of RAPIDMINER. We therefore recommend to use
process validation as often as possible, at least once before you start your process. To-
gether with the breakpoints from the operator context menu, it is usually much easier to
design new or complex processes.

4 Running your process

Running your process is quite easy. Select Run from the Process menu or click the corre-
sponding play button, which is shown in figure 13.

You may follow the progress of your process by observing the output which is displayed
in the Message Viewer. Note, that in GUI mode, the output does not need to be written to
a log file. If you did not specify a log file, you can always save the message viewer contents
to a file by selecting the corresponding menu item in the Message Viewer’s context menu.
You can also perform a search in the Message Viewer. This option is also accessible from
the context menu of the viewer.

Tip: The amount of logging messages can be defined by the parameter log_verbosity of
the Process operator (the root of the process tree). This operator also provides other
parameters useful for the complete process.
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Figure 12: Error Messages in the Message Viewer (lower part) highlighting the errors in the

process.

Figure 13: The process run icon.

5 Evaluating the results

When your process is finished, the results will be automatically presented, i.e. all output
returned by the outermost operator. This can be performance statistics, a decision tree
or anything else. RAPIDMINER automatically selects the Results Mode. You can switch
between the Edit Mode and the Results Mode by clicking on the two buttons in the top
right corner, or by selecting the mode in the View menu. Pressing the hotkey [F9] is
another possibilityto toggle between both modes.

When your process was conducted successfully, the view automatically switches to the
Results Mode. As far as your process chain produces an output, this mode shows you a
visualization or a text describing the output. Figure 14 shows a decision tree learned from
the golf data set.

At any time you can stop or pause (and resume) the process using the appropriate
buttons or menu items in the Process menu. In any case the operator currently being
executed will finish its execution in the background. Since this might take some time (e.g.
if the current operator was a learner) this might lead to a delay for the actual process
termination. Please be patient. You can, however, directly start and perform changes to
the current process setup and even restart the process.

10
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Figure 14: A decision tree as result of a learning process.

If you want to observe your process closely, you can set breakpoints before and after
every operator (via the operator context menu). In that case, each time a breakpoint is
reached, intermediate results are presented similar to the dialog popping up at the end of
the process. You can see a plot of the memory usage and the progress bar.

5.1 Plotter

In case you used the ProcessLog operator, you also find the produced plots as shown in
figure 15. The results can be viewed online during the run of a process. On the left hand
side you can select the value that is assigned to the x-axis and one or more of the values
that should be plotted on the y-axis. The example shows a plot of the absolute error
depending on the SVM parameter C' and degree.

Additionally, the standard scatter plotter can use three dimensions. There are two 3D
plot modes integrated in RAPIDMINER. The first one (3D (color) scatter plot) produces
3D plots, which can be rotated by dragging the mouse over the plot. The second 3D plot
mode of RAPIDMINER is the 2D color plot mode. The first two dimensions build an 2D
layer and the third dimension is mapped on different colors or alternatively different sizes.
Other plotters exist for scatter plots or histograms. Table 1 gives an overview over all
existing plotters.

There exist several objects which can also be plotted, e.g. Example sets have a meta
data view, a data view, and a plot view. In plot view some features can be selected to
build the dimensions of a plot. Figure 16 gives an example for the plot view of the well
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known Iris dataset.

5.1.1 Zooming

Drag a rectangle to zoom into the selected range. Right click sets the view back to
maximal range. This type of zooming is only supported for the 2D scatter plots. For
some of the other plotters zooming might be implemented during a slider in the options
pane on the left or even by simply turning the mouse wheel.
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Figure 15: A plot of a parameter optimization run.

6 Settings

You can open a dialog for global settings(Preferences) from the Tools menu. These settings
specify the behavior of RAPIDMINER for different tasks, e.g. if the system should beep
at the end of an process or how many examples (data points) are displayed in the result
viewer. The settings dialog allows to set all global properties described in the RAPID-
MINER tutorial, including the path to the executables of external programs. You can
apply the changed settings only for the current session or save them for future sessions.
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Plotter

Description

Scatter

Scatter Matrix
Scatter 3D
Scatter 3D Color
Bubble

Parallel
Survey
SOM

Density

Pie

Pie 3D

Ring

Andrews Curves
Histrogram
Histrogram Color

Histrogram Matrix
Histrogram Color Matrix

Quartile
Quartile Color

Quartile Color Matrix

Sticks
Sticks 3D
Bars
Bars 3D
Box

Box 3D
RadViz

GridViz
Surface 3D

A 2D scatter plot which is also capable of plotting lines
and a third dimension by colorizing the third dimension
A matrix plot of scatter plotters

A 3D scatter plot

A 3D scatter plot colorizing a 4th dimension

A 2D plot using the size of each bubble to represent

a third dimension

Each dimension is plotted on parallel coordinates

A survey plot plotting sorted histograms in parallel

A Self-Organizing Map plot using a Kohonen net for
dimensionality reduction

A 2D plotter using two dimensions as axis, one dimension
as density color, and one dimension for point colors

A 2D pie chart (allows group by aggregation average)

A 3D pie chart, like 2D but with depth and transparency
A ring plot, like the 2D pie chart

Parallel coordinates after a sort of Fourier transform

A histogram plot for one of the dimensions

A histogram plot for one of the dimensions where the
values are binned according to another dimension

A histogram plot for all dimensions

A color histogram plot for all dimensions binned

by one (nominal) dimension beforehand

A quartile plot (aka box plot) for one of the dimensions
A quartile plot for one of the dimensions where the
values are binned according to another dimension

A color quartile plot for all dimensions binned

by one (nominal) dimension beforehand

A stick plot, similar to the bars plot

A 3D stick plot

A 2D bar chart (allows group by aggregation average)
A 3D bar chart, like 2D but with depth

A 2D scatter plot where another dimension can define a
box around the points (often used for variance)

A 3D scatter plot where another dimension can define a
box around the points (often used for variance)

A plotter with radial visualisation anchors

A plotter with grid visualisation anchors

A 3D surface plot (only available for less data points)

Table 1: A collection of all RAPIDMINER plotters.
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Figure 16: A plot of the well known Iris example set
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