
	
Practical: Introduction to RapidMiner
Objectives
· Introduction to RapidMiner Studio
· Understand the user interface elements of RapidMiner Studio
· Importing data files
· Working with Analytics Processes
Using RapidMiner
In this practical, we introduce the RapidMiner Studio software from RapidMiner. RapidMiner Studio is a “code-free environment for designing advanced analytic processes with machine learning, data mining, text mining, predictive analytics and business analytics” (http://docs.rapidminer.com/studio/). Of course, it is possible to make use of programming languages like Python or R in the processes created by RapidMiner but that is not within the scope of this module.

The following figure shows the main user interface of RapidMiner Studio Version 7.x when it is started.
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[bookmark: _Ref456792003]Figure 2: Result perspective
Referring to Figure 1, there are two buttons that allow you to toggle between the two main views in RapidMiner Studio – the Design and Results views (1).

You use the Design view to create, edit and manage your analytics processes while the Results view allows you to view the results after processes have been executed. The results will be shown in the form of tables, statistics, charts and annotations (refer to Figure 2).

In the Design view, you can find panels for Repositories (2), Operators (3), Process (4), Parameters (5) and Help (6). There are also “ports” (7) located in the Process panel that allow us to connect operators and specify how data flows in and out of the processes.

Short descriptions of the various panels are provided below:

Operators Panel – The Operators panel lists all the operators you can use to construct an analytics process. Think of operators as steps in the analytics process where operations are performed on the input data as it streams toward the output result (res) port. Operators are the essential building blocks of the processes.

Operators are grouped into 8 different groups (Data Access, Blending, Cleansing, Modeling, Scoring, Validating, Utility and Extensions). You can add more operators by installing extensions.

You can expand each group to browse through each of the operators or use a quick search box if you know the name of the operator you are looking for.

Repository Panel – This panel lists all the repositories available. Repositories are used as a source of data and the data’s associated meta-data. It is also used for managing and structuring analytics processes that can be reused in other processes.

Parameters Panel – Many operators require inputs for one or several of its parameters. Parameters offer a way for us to configure how the operators work. For example, operators that read data from files require the file path to be specified. In short, parameters allow us to configure the way operators work.
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Figure 3: Parameters panel.
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Figure 4: Help Panel providing documentation on operators.
Help Panel – When an operator is select either in the Operators panel or in the Process panel, the Help Panel will display synopsis and description of the selected operator. You can learn the functionality provided by the operator as well the required parameters for the operator.
Importing Data into the Repository
Let us now see how to import data into the RapidMiner Studio. 
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Figure 5: Creating a sub folder.
1. On the Repository penal, right-click on the “Local Repository” item and select the “Create subfolder” item. Name your new folder as “<AdminNo> Data”, where <AdminNo> is your student’s administration number.
2. Click on the “Add Data” button at the top of the Repository panel. 
3. Select “My Computer” and browse to the directory that contains the file “Charity.csv”, select it and click “Next”.
[You should be able to get a copy of “Charity.csv” file from BlackBoard learning system at https://learn.nyp.edu.sg.]
4. You should be able to see a preview of the data contained in the file as shown below:
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Figure 6: Preview of the content of “Charity.csv’ file.
Note that you can set parameters like “Column Separator” (also known as delimiter), file encoding (which you will need to change if you are not using pure English characters in your file) and others like “Escape Character
 and “Decimal Character”.
5. Notice that a “no problems” message is show at the bottom-right corner of the window. Click “Next” to continue.
6. The next screen allows you to provide more information about each of the columns of the data you are importing. For example, you can set the data type or roles as well as the date format. 

The available data types are:
· polynomial - Many different string values (for example red, green, blue, yellow).
· binominal - Exactly two values (for example true/false or yes/no).
· real - A fractional number (for example 11.23 or -0.0001).
· integer - A whole number (for example, 23, -5, or 11,024,768).
· date_time - Both date and time (for example 23.12.2014 17:59).
· date - Date without time (for example 23.12.2014).
· time - Time without date (for example 17:59).

7. Notice that RapidMiner Studio has made intelligent guesses of the data types of the various columns and are generally correct. However, for the “Gender” column, a better selection would be “binominal”. To change it to “binominal”, scroll the columns until you see the “Gender” column. Click on the “wheel icon” on the top-right corner of the column header. Select "Change Type” binominal.
[Indicating the correct data type for each column is important because analytics algorithms usually work differently for different data type. In fact, some algorithm only works when the correct data type is specified]

Click “Next” to continue.
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Figure 7: Switching data Type for columns.
8. Ensure that the folder you created previously is selected and the name of the data is “Charity”. Click “Finish” to complete importing the data.
You should see that the studio has automatically switched to the “Results” view to show you the data that you have imported.

Congratulations! You have successfully imported your data. Now is also a good time to take a look at how the “Results View” helps us understand the data that we have imported or produced from a process.
Examine Data
The figure below shows the Results View displaying our imported data.
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On the left of the screen is a list of 5 icons, each icon allows you to see the data in different perspectives – Data, Statistics, Charts, Advanced Charts and Annotations.

Data
Clicking on the “Data” icon will display the data that you are viewing in a table format.

Note that in RapidMiner Studio, each row or record of data is called an example. Each column is referred to as an attribute. The following sections will use example to refer to each record/row of data.

At the top of the table, a summary of the set of data (called ExampleSet) is displayed. In this case we see that there are more than 2300 examples (rows) and 19 attributes (columns). 

Note that the summary also indicates that there are 0 special attributes. A special attribute is an attributes that has special task. For example, it could be the attribute of unique identifiers (IDs) that uniquely identify each example or a “label” that is used as a target for prediction.

You can use the filter dropdown box to filter out examples that are of no interest. For example, you might want to know which examples have missing values, you can use the missing_attributes filter to filter them out.

Statistics

[image: ]
Figure 8: Statistics view of the data.
9. Switch to the “Statistics” view by clicking on the icon on the left.
The statistics view allows you to have a good grasp of the data that you have imported. This is especially important if you have a large number of examples.

You can see the attribute names, the data type of each attributes, the number of examples with missing values, a histogram of the values, the value with the maximum or most occurrences and the range or average of the values.

10. Browse and explore the various attributes of the example set.
11. Expand the attribute information by clicking on the blue down arrow on the left. The expanded row will display a histogram. Clicking on it to move to the “Charts” view.
Charts
The charts view allows you to view the data as charts. There are many chart types available, ranging from bar to scatter plot to quartile charts. You will see some of the charts in action in subsequent practicals.
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Figure 9: Chart View.
Processes
As mentioned previously, when defining processes, we connect a set of operators where each operator performs actions on the data flowing through.

In most cases, each operator is defined by the followings:
· Inputs data to the operator
· Outputs data from the operator
· Actions to perform on the input data in order to transform it to the output data.
· A number of parameters to control the actions to be performed.
The input and output data flows through ports. Each port of the operator expects a specific type of input.
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[bookmark: _Ref456875577][bookmark: _Ref456875581]Figure 10: A process with 2 operators.
We will now use an example to illustrate the process, operators and ports.

In Figure 10 above, we have a process with 2 operators. The “Retrieve Charity” operator on the left is a “Retrieve” operator. Its action is to retrieve imported data from the repository and sends it out of its output (out) port. We can connect its output port to other operators’ input port. Note that input ports are located on the left of the operator while the output ports are located on the right.

Note that ports are labeled. The label “exa” is short for example set while “ori” denotes original (meaning data output at the “ori” port is not modified by the operator). You may refer to the appendix for a list of port abbreviations.
12. Create the process as shown in Figure 9 by dragging-and-dropping a Retrieve operator and a Select Attribute operators into the process panel.
13. Read the descriptions for the two operators in the Help panel on the bottom-right of the screen. You can also select the operator and press F1 to have an overview and descriptions of the selected operator (see Figure 11).
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[bookmark: _Ref459206730]Figure 11: Help screen for an operator
14. Connect the two operators as shown in Figure 10 by dragging with your mouse from one port to another.
15. Set the Retrieve operator’s parameter as follows:

	Parameter
	Value

	repository entry
	<Charity example set we imported previously>



16. If you mouse over at the port, a window will display the example set at the port.
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Figure 12: Showing the data at a port.
17. Set the parameters for “Select Attributes” operator as follows:

	Parameter
	Value

	attribute filter type
	subset

	attributes
	Age, Gender, Post Code, Title, Total Number of visits, Total spend and Year of Birth


18. Connect the “exa” port of the Select Attribute operator to the “res” (Result Set) port on the right side of the process panel (see figure below)
[image: ]
Figure 13: Connecting to the result set.

Note that to view the resuls, you must also connect the final output port to the “res” port on the right.
19. Run the process by on the Run icon on the tool bar at the top of the screen.
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Figure 14: Running the process.
20. The process will run and you will be brought to the Results View. You should be able to see the effect of the “Select Attribute” operator. Only those attributes you have selected are shown. Basically the “Select Attribute” operator allows you to remove attributes that you do not want to include in subsequent processing.
[image: ]
Figure 15: Final result of our process.
Filtering rows

We have shown you how to remove attributes that you do not want using the “Select Attribute” operator. Let us see now how we can remove examples (rows) as well.
21. Modify the process by adding a “Filter Examples” operator (see figure below):

[image: ]
Figure 16: Process with Filter Examples.
Let us remove all examples where the age attribute is less than 50. 
22. Add a filter as shown below:
[image: ]
23. Run the process again and check that only those below 50 years of age are shown.
Exercise

1. Very often in predictive modelling, we need to test our generated model. Since we have limited input examples, we need to split the data so that part of the data is used to generate our model and the other part is used for testing.

Use the Split Data operator after the Select Attribute operator to split the output example set into two partitions, with one partition having 80% of the examples and the other partition having the rest (20%). Display the two sets of data in the Results View and use a stratified sampling when splitting the data.

You should be able to see results where one example set has 1918 examples while the other has 480 samples.

[image: ]
Figure 17: Results after partitioning the examples.
2. Use the Sort operator to sort the output example set from the Select Attribute operator by “Year of Birth” in ascending order.


[bookmark: _GoBack]Solution:


==== The End ====


Appendix
Operator port information
The following table lists each port abbreviation and provides a brief description.
	Port Abbreviation 
	Meaning 
	Description

	ano 
	Anova 
	ANOVA matrix for ANOVA significance test

	ann 
	Annotation 
	Annotations extracted from the input object

	arc 
	Archive 
	Archive file generated during execution of the operator

	ass 
	Association 
	Association rules that have been discovered in a frequent item set

	att 
	Attribute 
	Attribute weights (in and out)

	ave 
	Average 
	Performance measures; estimate of performance using the model built on the complete delivered data set

	clu 
	Cluster model 
	Cluster model created when clustering an example set

	clu 
	Clustered set 
	Example set given to the clustering operator; may contain an attribute with a cluster role (describes the cluster of each example)

	col 
	Collection 
	Collection of objects

	con 
	Condition 
	Any object can be supplied; the condition specified in parameters is tested on this object

	cov 
	Covariance 
	Covariance matrix

	dic 
	Dictionary 
	Example set used for replacing 'from' values with 'to' values in a given example set

	dis 
	Distance measure 
	SimilarityMeasure object

	doc 
	Document 
	Document or document set

	err 
	Error 
	Standard error output

	est 
	Estimated performance 
	Performance vector of the SVM model which gives an estimation of statistical performance of this model

	exa 
	Example set 
	Example set

	fil 
	File 
	File object

	fla 
	Flat 
	Flat collection or flat clustering model

	for 
	Formula 
	Formula result

	fre 
	Frequent 
	Frequent item or item sets for association rule learning

	gro 
	Grouped 
	Grouped models, attributes, items

	hie 
	Hierarchical 
	Hierarchical clustering model

	inp 
	Input 
	Input source, can take various objects

	ite 
	Item sets 
	Frequent item sets (groups of items that often appear together in the data)

	joi 
	Join 
	Join of the left and right example sets

	lab 
	Labeled data 
	Model that was given in input is applied on the example set and the updated example set is delivered from this port

	lef 
	Left 
	Left input port expecting an example set, which is used as the left example set for a join

	lif 
	Lift chart 
	Lift Pareto chart for the given model and example set

	mat 
	Matrix 
	Correlations matrix of all attributes of the input example set

	mer 
	Merged 
	Merged example set

	mod 
	Model 
	Default model from this output port

	obj 
	Object 
	IO object

	ori 
	Original 
	Input example set is passed without changing to this port

	out 
	Output 
	Output port

	par 
	Parameter set 
	Set of parameters that can be applied on an operator

	pat 
	Patterns 
	GSP algorithm is applied on the given example set; resultant sequential patterns set is delivered through this port

	per 
	Performance 
	Performance Vector for selected attributes

	pre 
	Preprocessing 
	Preprocessing model with information regarding the operator's parameters in the current process

	ran 
	Random forest 
	Model of a random forest

	ref 
	Reference 
	Provided reference data or reference set

	req 
	Request set 
	Provided example set

	res 
	Result set 
	Distance or similarity between examples of the request set and reference set

	rig 
	Right 
	Right input port expecting an example set, which is used as the right example set for a join

	roc 
	ROC curve 
	Calculated ROC curves for included models

	rul 
	Rules 
	Association rules that have been discovered in a frequent item set

	sec 
	Second 
	Input take an example set derived from the output of the Generate ID operator in an attached example process

	seg 
	Segment 
	Segment of an image

	sel 
	Selected 
	Object specified by the index parameter is returned through this port

	ses 
	Session 
	Session example set

	sig 
	Significance 
	Significance test results of performance vector comparison is delivered through this port

	sim 
	Similarity 
	Calculated similarity between each example of the given example set with every other example of the same set

	sin 
	Single 
	Single object of the given collection, which is processed in the inner part of the operator

	sta 
	Stacking 
	Stacking examples or model

	sto 
	Stored 
	Through this port, the input object is passed without changing to the output

	sub 
	Subtrahend 
	Expects an example set; example set must have ID attribute

	sup 
	Superset 
	Superset of input example sets

	thr 
	Through 
	Objects are passed through without changing

	thr 
	Threshold 
	Threshold output of the Select Recall operator

	tra 
	Training 
	Training data to train a model (example set)

	uni 
	Union 
	Union of the input example sets

	unl 
	Unlabeled 
	Examples that are not labelled and therefore not used when training a model

	unm 
	Unmatched 
	Examples that did not match a specified pattern in the original example set

	unr 
	Unrelated 
	Examples that were unrelated to a specified pattern in the original example set

	vis 
	Visualization 
	Self-organizing map (SOM) visualization

	wei 
	Weights 
	Attribute weights

	wor 
	Word 
	Expects or outputs a word list

	xsl 
	XSLT 
	EXtensible Stylesheet Language (XSLT) document
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1 2 56 SE2700E mss Female 1975 19
2 5 70 Wy125L8 HR Male 1974 2
3 3 68 DN125L HR Male 1974 2
4 4 75 NGS5 5PN mss Female 1973 21
5 5 128 LE9STL HR Male 1973 21
5 5 78 ST16.38E HR Male 1973 21
7 5 7 TR11L HR Male 1973 21
8 1 £l 1P3260L HR Male 1973 21
B 1 59 DN2I1BH MR Male 1973 21
10 1 50 WA7 50X HR Male 1973 21
1 1 83 Nwa1aT HR Male 1973 21
12 5 110 $S24EN mss Female 1972 2

(Split Data) ®

ExampleSet (480 examples, 0 special atrbutes, 7 requiar attributes) Filter 480/ 480 examples): | all
Row No. Totalnumbe.. Totalspend  PostCode  Title Gender YearOfBirth  Age
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RapidMiner Studio Core

Synopsis
‘The root operator which s the
outer most operator of every.
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Description
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must be the root operator of the
process. This operator provides 3
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