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Figure 1. Final workflow.
The Column Rename Node has been used to rename accordingly the five columns of ‘Yellow-small.data’ table.
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Figure 2. Column Rename node set up
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Figure 3. 'Yellow-small.data' table 
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Figure 4. 'Yellow-small.data' table renamed
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Figure 5. Rule engine editor has been used for rules creation related to the values of the new column ’class’.
In the Rule editor the set of rules is defined and the results are insert in a new column “class”.
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Figure 6. Classified values table.
To perform the creation of the column ‘full sentence’, the String Manipulation Node is used to join together ‘class’ and ‘inflated’ columns. 
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Figure 7. String manipulation expression setup.
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Figure 8. Final table.
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Figure 9. Final workflow.
To execute this task DB Writer Node is used to create the database table.
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Figure 10. Database table creation including the selected rows.
 
SQLite Connector Node, at this point, creates a connection with SQLite Database.

[image: Graphical user interface, text, application, email

Description automatically generated]
Figure 11. Database connection settings.
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Figure 12. Final workflow.
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Figure 13. Colour assignment. 
Then the Auto-Binner Node is used to build automatically 10 age bins.
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Figure 14. Auto-Binner Node fixed number of bins setup.

The Pivoting Node can be used now to count male and female in each bins accordingly the following steps:
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Figure 15. Groups column is setup with the 10 age bins.
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Figure 16. Pivot column is setup with sex column.
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Figure 17. Aggregation method count the number of male and female in each bin.



The Pivot table(Fig.19) has a sorting issue in Row9 due to the ‘[’ symbol. To sort it out, String manipulation node is used and the symbol “[” is substituted with “(”.
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Figure 18. String manipulation expression.
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Figure 19. Pivot table.
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Figure 20. String manipulation output table.


The Sorter Node is used to arrange ascending values sorting in order to visualise the data set in the Histogram through the Bar Chart Node setup with the sum as aggregation method.
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Figure 21. Age Histogram by sex on 10 age bins.
To obtain the second plot is a Bar chart Node has been used simply counting the occurrences for each work class value. 
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Figure 22. Work class Bar Chart.

To obtain the third plot the data is extracted from the Colour Manager node.
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Figure 23. Age vs hours per week scatter plot.
To determine how many 90 years old people are in the data set, Row Filter Node has been used.
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Figure 24.Filtered table.
The filtered table reveals that 43 people in the dataset are 90 years old.(In the Scatter plot 100000 have been allowed).
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Figure 25. Final workflow
The column Class need to be converted into string because it is a requested format in the Decision Tree Learner node.
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Figure 26. Class change data type from Integer to String.
The data need to be partitioned into two groups: the training set used by the Decision tree learner node, that is trained to predict the wine class based on all the other attributes, and the test set used by the Decision tree predictor node, where the learned decision are visualised.
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Figure 27. Decision Tree model.

The model created is tested by the Decision tree predictor using the test data set to predict the wine class for the new values, in fact a new column is added to original table: Prediction class. The Score Node is performed to compare the two column: Class column and Prediction class column. 
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Figure 28. Confusion Matrix table.

The false negative for class 2 are represented by all the rows that belong to the class 2 but they have been assigned to another class by the model established in the Decision learned node. 
[bookmark: _Toc60646691]2.2 MLP using wine.data
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Figure 29. Final workflow.
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Figure 30. Classified data
The Rule engine node is used to create a new column based on the ‘Prediction(Class)’ column.
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Figure 31. Expression rules for the values of ‘prediction’ column
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Figure 32. Rule engine output table.

The Denormalizer node is used to restore the class column value (1,2,3).
Before to perform the Scorer node, Class column is converted the from Doubles to String because the Sorer node can only compare string columns.
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Figure 33. Confusion Matrix table.
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Figure 34. Final workflow.
The Statistic node is used to calculate statistical parameter about the number of visitors such as the mean and the standard deviation.
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Figure 35. Statistic view.
The Rule engine node is used to define the week days as weekend or not, as values of a new column.
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Figure 36. Rule engine expression.
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Figure 37. Rule engine output table.
The Column filter node is used to keep only the columns related to number of visitors and binary class. This data set is passed to the Naive Bayes Learner .
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Figure 38.Naive Bayes model.
The Naive Bayes Predictor applies the model learned to the input data table adding a new column: Prediction(binary class).
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Figure 39. Naïve Bayes Predictor.
The ROC Curve node performed to display the ROC curve on the weekend class probability.
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Figure 40. Roc Curve.
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Figure 41. Final workflow.
The Pivoting node has been used to count for each work class how many people earn more than 50K and how many people ern less or equal to 50K. With Column rename node we adjust the column header related to the earning. Using the Sorter node the ‘work class’ column is sorted in ascending order. RowID node is used to replace the Row ID  column with the ‘work class’ column. 
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Figure 42. Data set transmitted to Data to Report Node.
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Figure 43. Final workflow.
Joiner node is used to count the total number of people per each work class.
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Figure 44. Joined table with Count column renamed by Column rename node in Nr of people.
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Figure 45. Column Rename final table.
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Figure 46. Final workflow.
In the Scored goal Metanode the GroupBy node establishes for each team how many goals scored(Sum aggregation) and how many games played(Count aggregation). The Concatenate node, then put together the two team results and the total number of scored goals  performed is the final output .
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Figure 47. Scored goal Metanode.
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Figure 48. Total number of scored goals table.
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Figure 49. Received goal Metanode.
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Figure 50. Total number of goal taken and the total number of game played table.
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Description automatically generated]Figure 51. Joined table of Total number of scored goals , total number of goal taken and the total number of game played.

In the KPI Metanode the Math formula Node is used to perform:
· the average number of scored goal ;
· the average number of goal taken.
The Java Snippet node has been used to calculate the fit measure in java code.Figure 52. KPI Metanode.
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Figure 53. Average number of scored goal
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Figure 54. Average number of goal taken
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Figure 55. Java Snippet configuration in Java to calculate the fit measure ((scored goals-taken goals)/played games).
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Figure 56. KPI Metanode output: the average number of scored goal and taken goal per game and a fit measure.



Before to mark the data to Data to Report node, the Sorter node has been used to sort the table by scored goal in descending order.
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Figure 57. Final table.
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The report are built BIRT environment. In the Master Page editor the Label is inserted into the header and all the general parameters are setup.
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Figure 58. Master Page setup.
In Layout section, a Grid is dragged from the Report items menu and a table with two columns and one row is inserted. In the first column the table coming from the exercise 3 is inserted.
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Figure 59. Data set binding.
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Figure 60. Layout section managing table general properties.
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Figure 61. A New Style property is inserted for the table.


In the second grid column a Chart is dragged from the Report items menu to the column. 
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Figure 62. Chart type selection.
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Figure 63. Parameters setup.
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Figure 64. Filter setup to remove the ‘Private’ work class.
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Figure 65. Edit font size to 7 in the axis.
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Figure 66. Edit font size to 8 in the legend.
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Figure 67. Final report.

[bookmark: _Toc60646700]4.2 Extend ‘Private’ class
This exercise was carried out in the previous one.

[bookmark: _Toc60646701]4.3 Extend Chap 3 exercise 2 build a report

The report to build needs to be exported into PPT slide, so the orientation landscape is set up.
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Figure 68. Layout setup.
An header with logo and title has been inserted and the font is ‘Times’  (the font ‘Teen’ is not available).
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Figure 69. Master Page header.
In Layout section the dataset table from the exercise 3.2 is inserted in first row of the table in the grid.
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Figure 70. General font table setup.
In the table second row on the left hand side a chart is inserted.
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Figure 71. Chart parameter setup: on the Y-axis Nr of people is set up and on the X-axis work class.
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Figure 72. Filter setup to remove the ‘Totals’.
The chart font has been set up with the Times.
In the table second row in the left hand side another chart is inserted following the same parameter of the previous one.
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Figure 73. Chart setup parameters.
[image: Chart
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Figure 74. Final report.

[bookmark: _Toc60646702]4.4 Extend Chap 3 exercise 3 build report

This exercise requires to build a report with a list of charts one on top of the other. This option is possible using a break page after each report item.
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Figure 75. Page break setup.
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Figure 76. Master Page : a grid with a table 1x1 is used to provide logo + title.
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Figure 77. The first chart is a tube chart with the Total number of scored goals and total number of taken goals.
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Figure 78. The second chart is a tube chart with the Average number of scored goals and average number of goals taken.
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Figure 79. The third chart is a scatter chart with the  Average number of scored goals vs average number of goals taken.
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Figure 80. The label of each team is on each chart point.
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Figure 81.The table  has been built adjusting the format number.
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Figure 82. An highlight list has been set up for each column to set up the parameter for the different font colour.
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Figure 83. Final report: 1st page.

	[image: Chart, histogram

Description automatically generated]
Figure 84. Final report: 2nd page.


	[image: Graphical user interface

Description automatically generated]
Figure 85. Final report: 3rd page.
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Figure 86. Final report: 4th page.
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Figure 87. Final workflow.
SQLite connector establish the real connection with the database.
1. The DB Writer node take as input the dataset from the File Reader Node.
2. The DB Writer node take as input the dataset from the Row Filter Node.
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Figure 88. Row Filter node setup.

[bookmark: _Toc60646706]5.2 Connecting KBCBOOKs.sqlite
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Figure 89. Final workflow.
SQLite connector establish the connection with the database.
DB Query Reader node executes the queries.
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Figure 90. SQL statement to keep only the row where the make is ‘bmw’ and ‘audi’.
[bookmark: _Toc60646707]5.3 Database looping Nodes
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Figure 91. Final workflow
The Table creator node is used to create a table with the column ‘include-make’ containing the values ‘bmw’ and ‘audi’. The SQLite connector node create database connection. The Parameterized DB query reader node receives two input: one from the Table creator and the other from the database table.

[image: Graphical user interface, text, application
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Figure 92. Parameterized DB query reader node setup with SQL statement.
On the five column selected, the loop condition is represented from the values of the column ‘include-make’ that must correspond for all the rows. 
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Figure 93. Final table.

[bookmark: _Toc60646708]6. ACCESSING INFORMATION FROM THE WEB
[bookmark: _Toc60646709]6.1 Chemical database information retrieval
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Figure 94. Final workflow
.
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Figure 95. Obtaining the requested file.
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	Figure 96. From the file selection list , InChI one is chosen.




In order to obtain the molecular structure related to InChI keys of the selected file more data need to be retrieved using String manipulation node for a Get request.
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Figure 97. String manipulation Get request.
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Figure 98. String manipulation output table.
The Get request node  executes  the Get request.
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Figure 99. Get Request Node setup.
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Figure 100. Get Request output table.
The XPath node is used to perform into the Mol column, a XPath query performed on the body column(generated in the previous node).
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Figure 101. XPath setup.
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Figure 102. XPath node output table.
The Molecule type cast node converts Mol into the correspondent molecular structure.
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Figure 103. Molecule type cast node setup.
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Figure 104. Molecule type cast node final table
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Figure 105. Final workflow.
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Figure 106. Create Date&Time Range node set up with a fixed number of rows.
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Figure 107. Joiner node setup selecting as join mode, left outer join to keep all the rows.


Modify time node is used to remove the time from Date&Time column.
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Figure 108. Output of Modify time node.
The new data table is written in a csv file using CSV writer node.
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Figure 109. The new table is written in 'datetime_ex2.csv' file.
Extract Date&Time node is used to extract from Date&Time column the year, month, day of the month and day of the week and display them in different columns.
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Figure 110. Extraction from Date&Time node.
[image: Table
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Figure 111.Extract Date&Time node output table.
With the Groupby node we can defined which month reach the highest number of sales and highest amount of money. 
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Figure 112. Groupby node setup(nr of sales=price count).
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Figure 113. Groupby node output table: May is the month with the highest sales.


The other Groupby node defines which day of the week reaches the highest number of sales and highest amount of money. 
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Figure 114. Groupby node setup(nr of sales=price count)
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Figure 115. Groupby node output table: Friday is the week day with the highest sales.
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Figure 116. Final workflow.
In Time operation Metanode different operations are performed on  Date&Time.

[image: Diagram
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Figure 117. Metanode Time Operation
The Date&Time difference node is used to calculate the difference in days from today date (29/11/2020) and each row of the Date&Time column. These new values are stored in the column ‘date&time diff’.

[image: Graphical user interface, text, application, email

Description automatically generated]
Figure 118. Date&Time difference node setup
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Figure 119. Date&Time node output
With the Row filter node the data is filtered leaving all the rows older than 06/04/2010. This operation is possible using as a filter the lower value of the column ‘date&time diff’ corresponding to the date last date possible following the condition.
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Figure 120. Date&Time output table (3893 lower value)
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Figure 121. Row Filter node setup with lower bound corresponding to 3893 (corresponding to 2010-04-03).
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Figure 122. Row Filter output table.
The Groupby node is used to create a new table with Date&Time and Price(Sum) columns.
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Figure 123. Groupby output table
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Figure 124. Moving Average node setup.
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Figure 125. Moving average output table.
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Figure 126. Column rename node setup.
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Figure 127. Joiner node setup 




The Line plot node has been used to have a visual representation of the two moving windows.
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Figure 128. Line plot node setup
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Figure 129. Line plot interactive view












[bookmark: _Toc60646714]Worksheet 5
[bookmark: _Toc60646715]8. FLOW VARIABLES
[bookmark: _Toc60646716]8.1 Reading sales.csv

[image: Table

Description automatically generated with medium confidence]
Figure 130. Final workflow.
Since the flow variable value is related to month and year, it is necessary to convert the column date from sting to Date&Time data type. Then using Extract Date&Time fields node month and year are extract from date column constituting two new column. At this point is possible to setup the parameters for the global flow variables from the workflow’s context menu selecting Workflow variable. In the administration panel the flow variables are added.

[image: Table

Description automatically generated]
Figure 131. Workflow variable administration panel
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Figure 132. Flow variables setup.
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Figure 133. Workflow variable administration final view




The Row filter nodes are used to parameterization the data following the flow variables just establish. The first Row filter is filtering the row by month the second by year.
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Figure 134. Row filter with the month flow variable.
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Figure 135. Final table with the parameterization of the global flow value

[bookmark: _Toc60646717]8.2 Using cars dataset
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Figure 136.
Groupby node is used to count all the car manufacturer in the column make and then the Sorter node order the data in descending order. 
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Figure 137. Sorter table descending order
The data is divided by two Row filter node: from sorted table, one select the first row and then the most present manufacturer, and the other one select the last row and then the least present. Column filter node screen further the data leaving only the value of the column make. This value is converted in a variable by the Table Row to variable node and  used to control the pattern parameter of the Row filter node.
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Figure 138. Row filter node setup
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Figure 139. Concatenated table to obtain the requested table.
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Figure 140. Flow variable to insert User name.
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Figure 141. Rule engine setup  to insert a new column ‘user’ .
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Figure 142. Today date setup in java in Java Edit Variable node.
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Figure 143. Rule engine node is setup inserting a new column ’load_date’ with the today date variable.
[image: Table

Description automatically generated]
Figure 144. Final table with the user name and the today date
[bookmark: _Toc60646718]8.3 Maximum Engine Size
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Figure 145. Final workflow.
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Figure 146. Workflow variable max setup as integer with the value of 300.
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Figure 147. Math formula (variable) node create a variable max/2 related to the flow variable previously established.



The first Row filter node filters the data by the range of values included between max and max/2 values and this parameterisation is setup in the flow variable panel, having selected in the filter criteria panel the use range checking criteria.

[image: ]
Figure 148. Flow variable panel setup.
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Figure 149. First dataset table: engine_size value between max and max/2.
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Figure 150. Math formula (variable) node create a variable max/4.
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Figure 151. Row Filter Node: range checking criteria= lower bound setup to max/4 and upper bound to max/2
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Figure 152. First dataset table: engine_size value between max/2 and max/4

[bookmark: _Toc60646719]8.4 Building a Wrapped Metanode 
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Figure 153. Final workflow.
The wrapped Metanode is a more secure workflow container, in fact flow variables can only enter or exit from it if allowed. In select parameter wrapped Metanode three variable are defined: body style, that filters only the rows with the specific one , column one and column two.
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Figure 154. Wrapped Metanode.
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Figure 155. Component Output from the wrapped Metanode allow the
 flow variables column one and two to exit from it.
The Column Merger node is used to replace the values of column two with the values of column one.
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Figure 156. Column Merger output table.
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Figure 157. Final workflow.
Data generator node is used to generate random data.
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Figure 158. Data must be divided in six clusters 
for a total of 5400 rows. The standard deviation 
is 0,1 and two coordinates.
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Figure 159. Colour Manager node assign colours to each cluster as requested.
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Figure 160. Scatter plot original data
To process the data a Chunk loop start is used. The original data is constituted of 5400 rows divided by 6 clusters, this means that each chunk is made of 900 rows.
[image: Graphical user interface, text, application
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Figure 161. Chunk loop start setup by Row per chunk.
The data in each cluster is then processed in a different way accordingly to the formulas. Java snippet node is used, where the data processed will replace the Universe_0_0 column values.
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Figure 162. In the Method body the java code defines the data processing.
A Loop end node is used to mark the end of the workflow loop. It also collects and concatenates all the results obtained. The Scatter plot node obtained can be compared to the original one.
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Figure 163. Scatter plot processed data
[bookmark: _Toc60646722]9.2 Generating a full table
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Figure 164. Final workflow.
The date column is then converted from sting data type to date data type in order to perform date operations. A Counting loop start node is used to establish the number of iteration to perform in our table.
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Figure 165. 12 loops will be performed in order to complete the exercise.
Inside the Metanode there are all the instruction to execute for each loop.
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Figure 166. Metanode: starting from the 15/01/2011, starting course date, 
the date will be increased of one month for 12 times and at the end the 
data resulting is filtered by date.
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Figure 167. Loop end node collection and concatenation results.
Rule engine node is used to add teacher and location columns.
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Figure 168. Teacher column: Maria  will teach until the end of March, Michael until the end of September and Jay until the end of the year.
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Figure 169. Location column: the course will be held from May to September in San Francisco and the rest of the year in New York.
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Figure 170. Final table.


[bookmark: _Toc60646723]9.3 Deleting duplicate data rows
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Figure 171. Final workflow.
The GroupBy node selects the ‘contract_nr’ column to group all the table rows by unique values. This values are the input of the Table row to variable loop start node that transforms, row by row, the data cells into flow variable.
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Figure 172. Loop setup.
These flow variables are passed to the Row filter node that filter the data by ‘contract_nr’ column.
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Figure 173. Row filter setup where the flow variable define the matching criteria.
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Figure 174. Data filtered table after executing a loop.
Sorter node sorts the data by the ‘load_date’ in descending order in order to keep only the first row (the updated one) using the Row filter node.
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Figure 175. Data filtered by row number range.
The Loop end node terminates the loop workflow and collects and concatenates all the loops results.
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Figure 176. Final table with no repetition.
The RowID node is now execute again to check the uniqueness of the values of ‘contract_nr’ column and it succeed.
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Figure 177. Final workflow.
The Table node creator has been used to create ‘type’ column containing the name of all the columns that needs to be collect. A Table Row to variable loop start needs to be designed to flow over the list of column names present in the ‘type’ column. A flow variable is established to build the file path through the String manipulation node.
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Figure 178. The workflow variable value corresponds to the URL of the file containing the six files.
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Figure 179. The expression indicate the path to follow and it is insert in the 'filename' variable.
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Figure 180. In the File reader configuration panel, the data URL is determined by filename variable and the ColumnName configuration determines the data column to read to each loop.
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Figure 181. Loop End output: original file has been restored.
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[image: ]
Figure 182. Final workflow.
Table creator node creates a table with ‘Number ’ column, containing the values from 1 to 10. The Math formula node is use to perform the modulus function on the ‘Number’ column to return only the values 0 and 1.
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Figure 183. The modulus function is used to identify the odd numbers from the even one: , 0 for even numbers and 1 for odd numbers.
The Table row to variable loop start, introduces the flow variable ‘Number’ and ‘rest’ to start the loop. Each loop interaction use only one row at the time thanks the Row filter node controlled by the flow variable ‘Number’. The Case switch data (start) node takes the table from the previous node and it is controlled by the ‘rest’ flow variable; this means that if the number is evil, the rest is 0 and the data will flow from the first port, on the contrary, if the number is odd, the rest value is 1 and the data will flow from the second port. The Case switch data (end) collect the results coming from both Math formula node, depending by the rest value, and pass them to the Loop end node.

[image: ]
Figure 184. Final table.
[bookmark: _Toc60646727]10.2 Workflow control
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Figure 185. Final workflow.
Before to manipulate the dataset the flow variables need to be created. With the Create Date&time range node the today’s date is generate and passed to the Extract Date&time fields node, that extract the number of the day of the week related. The Table row to variable node defines the ‘ day of the week(number)’ as flow variable that is used in the Rule Engine variable node.
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Figure 186. The rule established in the expression provide that: Saturday(7) and Sunday(1) value assigned=0, Wednesday(4) value assigned=1, all the other days value assigned=2. These values make a new flow variable named ‘switch’.
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The three branches converge in the Case switch Data (end).
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Figure 187. Final table resulting on Saturday and Sunday.
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Figure 188. Final table resulting on Wednesday.
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Figure 189. Box plot image.
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Figure 190. Final table resulting all the other day of the week.
[bookmark: _Toc60646728]11. ADVANCED REPORTING
[bookmark: _Toc60646729]11.1 Projects.txt report building
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Figure 191. Final workflow.

To produce the report requested a title and two ‘Dynamic text’ items are inserted in the grid into the grid in Master Page.
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Figure 192. Master Page general structure.
[image: Graphical user interface, text, application, email

Description automatically generated]
Figure 193. Java script code for Dynamic text to display the two variable based on user selection.
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Figure 194. Java script code for Dynamic text to update the date to each access.
The table layout has been realised simply dragging the Money table from the data set view panel to the body grid. 
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Figure 195. The year parameter is displayed as a dynamic List box where all the selectable years are taken from the Years table.
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Figure 196. The quarter parameter is displayed as a static List Box where all the values have been inserted manually.
Based on these parameters configuration, before to have access to the final table the user can select from the menu the values desired.
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Figure 197. Selection menu containing only the value previously defined.
[image: ]
Figure 198. Final report.
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Figure 199. Final workflow.

The report is produced inserting a title first and then two ‘Dynamic text’ items into a grid (table2x2) in the Master Page.
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Figure 200. Master Page structure.
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Figure 201. Java script code to display  which product has been chosen by the user.
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Figure 202. Java script code to display the today’s date in the format dd/MMM/yyyy.
The table layout has been realised simply dragging the ‘Sum by country table’ from the data set view panel to the body grid in the layout page.
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Figure 203. The ‘product ’ parameter is setup as Radio button where are only manually defined two values: prod_1 and prod_2.

Based on the editing the parameter, before to have access to the final report, the user need to select the product value to perform.
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Figure 204. Parameter selection.
[image: ]
Figure 205. Final report.
[bookmark: _Toc60646731]11.3 Reporting building extension
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Figure 206. Final workflow.

The report requested is build using the ‘Money table’. A title is inserted in the Master page and then in the Layout page the table is built simply dragging the Money table from the Data set view window to the body grid. Only the relevant columns are selected from the original table: ‘RowID’(product), ‘sum(amount)’, ‘sum(quantity)’ and ‘image from filename’ columns.
To proper display the images the ‘image from filename’ column is replaced with an empty one and in the empty cell a dynamic image is inserted.
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Figure 207.  Dynamic image configuration window.
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Figure 208. The column ‘image from filename’ is selected.
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Figure 209. Final report.
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[bookmark: _Toc60646733]12. DEVELOPING BIG DATA WAREHOUSE USING WALMART SALES DATA
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Figure 210. Final workflow

For the development of a big data warehouse, Snowflake has been used. Snowflake is a data cloud platform (SaaS) that allows data storage, query processing and analytic solution. To create a connection between Knime and Snowflake a Snowflake JDBC driver has been added to the Databases preference.
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Figure 211. In the Classpath is inserted the jar file previously downloaded.
Updating this preference allows us to configure DB Connector to establish a connection with Snowflake workspace.
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Figure 212. The Database URL contains all the specification of Snowflake platform where the database and the data warehouse will be created.
The two node DB SQL executor will create in Snowflake the “Walmart” database and warehouse.
At this point a data warehouse workflow is created and basically consist in two parts:
· The first part prepare the data, in our case we round double number and then the date datatype has been modify from string to Date&Time.
· The second part upload the data in Snowflake and connect them with Tableau.
To be able to upload the data through a DB writer, a Snowflake DB connector is inserted and it is connected to a DB drop table node with the purpose to drop any pre-existent ‘new-sales’ table.
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Figure 213. DB writer node configuration.
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Figure 214. Database Walmart has been created by the DB SQL executor node and the table ‘new_sales’ has been upload by DB writer node.
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Figure 215. SQL query ran in Snowflake.
A DB query reader node is inserted at this point to read back the data from Snowflake and pass them to the Tableau writer that make the data viewable and analysable in Tableau.
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Figure 216.The SQL statement gives instruction to the node.
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Figure 217. Simple Tableau analysis based on Weekly sales, Temperature and Unemployment over the years.
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The Create Date&Time range node assigns to the first 170 rows
random data between 30/06/2008 and 30/06/2011.
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In this exercise the same file csv produced in the exercise 7.1 is
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The Moving average node is used twice to calculate the moving
average values on the price (sum) column. The first time the window
size is 11 sample and the second time is 21.

The method used is Center simple.
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. Row0#0 2011-01-15 0 Maria New York
. Row0#1 2011-02-15 1 Maria New York
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. Row0#10 2011-11-15 10 Michael New York
. Row0#11 2011-12-15 11 Michael New York
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Row ID [S]product [S]country [1]quantity [1]amount [S]card [ date [S] contra... [S]load_date 11 Iteration|

. Row43#0 prod_1 China 1 35 Y 2009-12-... CNT_O 2009-12-12 0
prod_2 Germany 7 ? Y 2011-01-... CNT_1 2011-01-31 1
prod_2 UsA 2 80 ? 2010-01-... CNT_10  2010-01-20 2
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JDBC Parameters Advanced Input Type Mapping >

Configuration

Database Dialect: SQLite
Driver Name: SQLite [ID: SQLite]
Location

© Path: knime://LOCAL/BeginnersLuck/KBLdata/KBLBook.sq & Browse... d

<>

In-memory:  temporary
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[ XN ] Collected results - 4:23 - Loop End (Column Append) (Collect the results)
File Edit Hilite Navigation View

Spec - Columns: 6 Properties Flow Variables

[S]product [S] country [S]amount [S]quantity [S|card  |[S]date

prod_1 China 35 1 Y 2009-12-11
prod_2 Germany 40 1 Y 2011-01-31
prod_3 USA 80 1 Y 2010-03-16
prod_1 China 350 10 Y 2010-06-27
prod_2 Germany 200 5 Y 2010-03-30
prod_3 USA 1600 20 ? 2009-08-19
prod_1 USA 70 2 ? 2010-10-10
prod_2 Germany 600 15 ? 2009-11-21
prod_3 Germany 80 1 ? 2010-01-12
prod_1 USA 70 2 ? 2009-07-03
prod_2 USA 80 2 ? 2010-01-19
prod_3 Germany 160 2 ? 2010-09-13
prod_1 Brazil 175 5 ? 2010-07-16
prod_2 USA 480 12 ? 2010-07-06
prod_4 unknown 3 1 ? 2008-12-11
prod_3 China 640 8 ? 2011-01-01
prod_1 Germany 385 11 N 2011-03-19
prod_2 USA 240 6 ? 2010-02-21
prod_3 China 160 2 ? 2009-05-09
prod_1 Germany 350 10 ? 2011-03-05
prod_2 Germany 240 6 ? 2010-06-21
prod_3 Brazil 1200 15 ? 2009-06-07
prod_1 Germany 35 1 Y 2009-12-01
prod_2 Germany 40 1 ? 2011-02-10
prod_3 China 80 1 ? 2010-03-11
prod_1 China 350 10 N 2010-08-27
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e purpose of this exercise is to create a table of Numbers from 1 to 10 and
multply all the even numbers by a factor of 3, and the odd numbers by a

factor of 10. To reach the final goal is also requested to use a Switch nod

Table Row To
Table Creator Math Formula Variable Loop Start
Math Formula
°
° o ° / .B
Column 'Number' ‘rest’ column Loop starts on / -
is created is created ‘Number CASE Switch CASE Switch
Data (Start) If rest=0, Data (End)
/ Number*3

° o Math Formula L)
Each loop Flow variable { Collect the results
involves only ‘rest determines pn( /
one row the ports activity
Ifrest=1,

Number*10

Loop End

o

Collect results.
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Dialog - 4:2 - Math Formula (‘rest’ column)

Flow Variables  Job Manager Selection  Memory Policy

Column List
ROWINDEX
ROWCOUNT
[1] Number

Flow Variable List

Category Description

All Modulus using double numbers.

Function

-x
x/y
x*y
x<=y
x>=y
x<y
x>y
xi=y
x==y
x8&y
xIly

Expression
sNumbersi2

© Append Column:  rest
Replace Column: ~ [1]Number  ©

Convert to Int
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[ XN ) Collected results - 4:9 - Loop End (Collect results)
File Edit Hilite Navigation View

(TR e e

[1]Number [I|newc... [1]lteration
10

1

2 6
3 30
4 12
5 50
6 18
7 70
8 24
9 90
10 30

CBNOVAWN RO

B Row10#9
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Create Date&Time Extract Date&Time
Range

Table Row Rule Engine
Fields to Variable

Variabl
> is exercise require to implement the control of workflow process based
on date. The data manipulation depends on the day of the week. Having a
dataset the workflow processes data differently
o ° L ° Do not perform any operation on the weekend;
Today's date Date expressed  'Day of the week and 'date’ Saturday and Sunday=0 On Wednesday create a box plot image with "scaled price", "engine
17/12/2020 by day of the are flow variable Wednesday: size" and "horse powef
5th day of the week week number other days=2 For the remaining days keep only the ‘make", “aspiration", “stroke", and
“compression ratio” data columns.
CASE Switch CASE Switch
File Reader Data (Start) Column Filter Math Formula Data (End)
o 5 —E ;g
o ° N BoxPlot  Image Writer (Port) o
Read ‘cars-85.csv' Flow variable Filtered by pri Scaled price Collect results
fle ‘switch' regolate the ‘engine size' and 1
ports activity based "horse power’
on the week day h column
N\ Box plot Write svg image
image
N\ Column Filter
~—i

°
Filtered by ‘make’,
‘aspiration’,stroke’ and
‘compression_ratio' column
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Expression

1// enter ordered set of rules, e.g.:

2 // $${Ddouble variable name}$$ > 5.0 => "large"

3 // $${Sstring column name}$$ LIKE "xbluex" => “small and blue"
4 // TRUE => “default outcome"

New flow variable name switch [1]
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The ‘switch’ variable is used to control the ports activity of Case switch Data (start).
There are three possible branches:

- The first branch originates from the first port, that, when active(value=0), does not
change the original dataset;

- The second branch originate from the second port, that, when active(value=1),
selects only the columns: price, engine size and horse power, from the original dataset. On
price column the math formula node executes a scaled price (price/100). The final data is also
used to generate a box plot image and then saved as svg file.

- The third branch originate from the third port, that, when active(value=2), selects
only the column: make, aspiration, stoke and compression ratio.




image199.png
ece Output table - 3:6 - CASE Switch Data (End) (Collect results)
File Edit Hilite Navigation View

Spec - Columi

Properties  Flow Variables

TTsymb... [1]norma... S| make S| fuelty...

[Sbody_... [S]drive_... S| engin... (D] wheel... |D]length

? alfa-romeo gas std wo convertible  rwd front 886 168.8
? alfa-romeo gas std wo convertible  rwd front 886 168.8
? alfa-romeo gas std wo hatchback rwd front 945 1712
164 audi gas std four sedan  fwd front 99.8 176.6
164 audi gas std four sedan  4wd front 99.4 176.6
? audi gas std wo sedan  fwd front 99.8 177.3
158 audi gas std four sedan  fwd front 1058 1927
? audi gas std four wagon  fwd front 1058 1927
158 audi gas turbo four sedan  fwd front 1058 1927
? audi gas turbo wo hatchback  4wd front 995 178.2
192 bmw. gas std wo sedan  rwd front 1012 1768
192 bmw. gas std four sedan  rwd front 1012 1768
188 bmw gas std wo sedan  rwd front 1012 1768
188 bmw. gas std four sedan  wd front 1012 1768
? bmw. gas std four sedan  rwd front 1035 189

? bmw gas std four sedan  rwd front 1035 189

2 bmw. gas std wo sedan  rwd front 1035 1938
? bmw. gas std four sedan  rwd front 110 197

121 chevrolet  gas std wo hatchback  fwd front 88.4 1411
98 chevrolet  gas std wo hatchback  fwd front 945 155.9
81 chevrolet  aas <td four cedan  fwd front 04.€ 158 8
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eoce - CASE Switch Data (End) (Collect results)

File Edit Hilite Navig

Spec - Columns: 4 Properties Flow Varia

RowiD I engine size 1 horse power [1]price |D)

130 m 13495 13495
130 1 16500 165
152 154 16500 165
109 102 13950 1395
136 115 17450 1745
136 110 15250 1525
136 110 17710 1771
136 110 18920 1892
131 140 23875 23875
131 160 2 ?

108 101 16430 1643
108 101 16925 169.25
164 121 20070 209.7
164 121 21105 21105
164 121 24565 245.65
209 182 30760 3076
209 182 41315 41315
209 182 36880  368.8
61 8 5151 5151
% 70 6205 62.95
90 70 6575 65.75
3 68 5572 55.72
9% 68 6377 6377
98 102 7957 7957
90 68 6220 6229
3 68 6692 66.92
9% 68 7609 76.09
98 102 8sss 8558
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his exercise requires 3 plots from the data set:
. “Age” Histogram by sex on 10 age bins;
5 “Work class” Bar Chart as number of occurrences for each work class value;
” 3. “Age” vs. “hours per week” Scatter Plot.
Histogram workclass In the third scatter plot we have to define how many people of 90 years old are

included in the data set.

File Reader Color Manager Auto-Binner Pivoting String Manipulation Sorter Bar Chart
oIk 2 —E k8%
L] [ ] L] L] L] [ ] L]
Read adult.data file Color assigment: Building 10 age bins Counting male and female Substitution Ascending sorting Age histogram
female=green in each bin of [ with ( by sex on 10 age bins
male=red
Scatter Plot Row Filter
L] L]

Age vs hours per week Selected Scatter plot
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Spec - Columns: 4 Properties

[S|make [S]aspir: D. compression_ratio
alfa-romeo std 2.68

alfa-romeo std 2.68

alfa-romeo std 3.47

audi st 3.4

audi std 3.4

audi std 3.4

audi std 3.4

audi std 3.4

audi turbo 3.4

audi turbo 3.4 7
bmw sd 2.8 8.8
bmw std 2.8 8.8
bmw std 3.19 9
bmw std 3.19 9
bmw std 3.19 9
bmw std 339 8
bmw std 339 8
bmw std 3.39 8
chevrolet  std 3.03 9.5
chevrolet  std 311 9.6
chevrolet  std 311 9.6
dodge std 3.23 9.41
dodge std 3.23 9.4
dodge turbo 339 7.6
dodge std 3.23 9.4

dodge std 3.23 9.4
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Column Filter RowlID

Data to Report

Row Filter Row Filter
L ] @

Data filtered by Data Filtered by

'Quarter’ column and 'reference_year' column

File Reader quarter flow variable and year flow
u variable
L ]
Read 'I'}’ill'gject.txt' GroupBy Data to Report

mEEEA

Group by all the Years table
available year
(no aggregation)

Data filtered by
'name’, 'money assigned’
and 'money used'

-+ —0

Row id column Money table
replaced with
name (project)

column

his exercise requires to build a workflow starting to
'Project.txt’ file in order to produce two different dataset
able.

he first is the 'Money table' containing 'name’ of the
project, 'assigned money' and 'used money' columns

refering to the 2009 first quarter.

he second is the "Year table' simply containing a list of
all the year.
A report is developped using 'Money table' and "Years
able' following the exercise requests.
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Chapter 8: Exercise 1

BirtStr.concat("Money Summary for

BirtDateTime.today()

Year: ", params["year"].value, " and
Quarter: ", params["quater"].value)
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[ JON ) Expression Builder (JavaScript)

Expression Builder
Type an expression in the Expression field. Browse the lists of available objects and double-click to copy into your expression.

1BirtStr.concat("Money Summary for Year: “, params[“year"].value, " and Quarter: “, params["quater"].value)
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Expression Builder

Type an expres: the Expression field. Browse the lists of available objects and double-click to copy into your expression.

o x BE
1 BirtDateTime. today()
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Edit Parameter

Define the properties of the report parameter.

Display As
Name
Help text:
Promptten: Formatas: Unformatied Change.
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Dataype 2000
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= 8 List Limit: values
Diply type:
ey o —
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Edit Parameter

Define the properties o the report parameter.

Name:

Prompt text

Please enter a value for the workllow

Data type:
sting
Display type:
List Box a
‘Selection st values
O static Dynamic
Valves:  Default  Value
~Dofault Q1
Q2
Qs
Qs
Import Values
Sort

Sortby: | <None>

Display As
Help text:
Formatas:  Unformatted Change.
Preview with format
a1
Ust Limit: values
Is Required.
Hidden Allow Duplicate Values
Allow Multiple Valves.
Display Text  Display Text Key.
a1
@
& New.
Qs
Remove Al

B sortdiection
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Parameters marked with * are required.
{} Please enter a value for the workflow variable "quater": *
Q1 v)

{} Please enter a value for the workflow variable "year": *
(2009 v)
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Chapter 8: Exercise 1

Money Summary for Year: 2009 and Quarter: Q1 Dec 18, 2020 12:00 AM

Created with KNIME Analytics Platform www.knime.com & KNIME
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Variable to

Value Selection Table Row Data to Report
8 i - g £
° ° °
fproduct_selection’ product Product table
variable is created
File Reader Row Fiter GroupBy Data to Report
° . ° °
Read 'sales.csv' Data fitered by Grouped by country Sums by
file “product_selection’ Aggregation: amount country table
variable and quantity

is exercise require to build a workflow starting from ‘sales.csv' file in order to produce two dataset table:

"Product table’ obtained through the flow variable product;

*Sums by country table obtained fitering the data firt, through
grouping them by country and being aggregate by sum of ‘amount and ‘quantity’ columns.

he 'product_selection’ variable, and then
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To perform Age Histogram by sex on 10 age bins, a
Colour Manager Node has been used , as first step,
to identify male and female values using different
colours to be clearly visible in the Scatter Plot.
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Exercise 2

BirtStr.concat("Report for product: ", BirtStr.concat( BirtDateTime.day(BirtDateTime.toda
BirtStr.toUpper(params["product"].value)) yO), "/",

BirtDateTime.month(BirtDateTime.today(),3), "/",
BirtDateTime.year(BirtDateTime.today()))
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Expression Builder

Type an expression in the Expression field. Browse the lists of available objects and double-click to copy into your expression.

| =R R - |

1BirtStr.concat("Report for product: ", BirtStr.toUpper(params["product"].value))
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Expression Builder
Type an expression in the Expression field. Browse the lists of available objects and double-click to copy into your expression.

=R 4 g =

1BirtStr.concat( BirtDateTime.day(BirtDateTime. today()),
2BirtDateTime.year (BirtDateTime. today()))

, BirtDateTime.month(BirtDateTime. today(),3),
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Edit Parameter

 the properties of the report parameter.

Display As
Help text:
Prompt tex Formatas:  Unformatted Change...
Please enter a value for the workflow Preview with format
Data type: prod_1
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pley e s Required
Radio Butt
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Selection list values
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 Default  prod_t prod_1
prod_2 prod_2

Remove Al
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Parameters marked with * e required.

{} Please enter a value for the workflow variable "product”: *
© prod_1
O prod_2
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Exercise 2

Report for product: PROD_1 18/Dec/2020

Sreated with KNIME Analytics Platform www knime.com ﬁ R iviE
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dataset in order to produce the ‘Money table' containig the ‘product’ "

String Input
e Sum(amount) and 'Sum(quantity)' columns with their respective
images.
° e flow variable ‘path’ contains the path that leads to the folder
ontaining the related images (prod_x.PNG). With the String
, Flow variable mainpulation node each image is associated with the respective
‘ath' is created product,
Constant
File Reader GroupBy Value Column Column Combiner String Manipulation Column Filter RowiD Read Images
. ° ° ° . ° .
Read 'sales.csv' Group by product, Creation new column: ~ Creation new column: Creation new column: ~ Removal 'temp’ RowiD column PNG image
file Aggregation: temp=PNG filename=product+PNG file=path+filename column replaced by is read
product

sum quantity and
sum amount

Data to Report

N EEE

Money table
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[ ) [ ) Edit Image Item

Select Image from: URI
Image file in shared resources
Embedded image
© Dynamic image

Retrieve image from data set (databases)

Enter dynamic image expression:

row["Image from filename"] Select Image Data...
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Select Data Binding

& Changing data set or report item reference could invalidate all the result set column expressions.

O Data Set: Container's Data Set e
Report Item:
~ Name Display Name ID  Display Name  Data Type
Row ID Row ID String
Sum(quantity) Sum(quantity)  Integer
Sum(amount) Sum(amount)  Integer

Image from filename

Image from filen... Blob

Expression

dataSetRow]"
dataSetRow["S
dataSetRow["S
dataSetRow["Im...

Function

Filter

Aggregate On
N/A
N/A
N/A
N/A

Add...

Add Aggregation...
Edit...

Remove

Refresh
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Excercise 3

Product Sum(quantity) Sum(amount)

prod_1 74 2590 .
prod_2 130 5200 .
prod_3 106 8480

prod_4 1 3 .
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Dialog - 3:2 - Color Manager (Color assigment:)

LEX ]
(SGEEIIT Flow Variables Job Manager Selection
Select one Column
[S]sex
© Nominal Range

W vale
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Launching a Snowflake Warehouse and Database

pBSsaL

DB SaL

Snowilake Create dmabase Create warehouse
connector /ALMART' "WALMART'
File Reader Round Double String to Date&Tim

° °
Read 'Walmart_Store_sales.csv Round
fie' measures

,.7

‘Date’ conversion
datatype

Snowflake
connector

DB Table Remover

Drop any
pre-exiting table

DB Writer

°
Creation table
‘new_sales' and
loading data

DB\Query Reader
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from Snoflake

Tableau Writer

]
Write to Tableau
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Databases
Databases (legacy)
DeeplearningdJ Integrati
Erlwood

‘GKN Docker

Generic KNIME Nodes
Groovy Scripting

H20 Driverless Al
H20-3

HCS-Tools

Image Processing Plugin
Jchem

JavaScript Views.

KNIME Explorer

KNIME GUI
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Marvin

Master Key

Matlab Scripting

Meta Info Preferences
Network

Open Street Map.

PIA - Protein Inference Al
PLANTS

perl

Preferred Renderers
Python

Python Deep Learning
Puthan Serinting

Preferences
Databases 8

Here you can load additional database drivers from Jar or Zip archives.
Registered drivers are available in the corresponding database specific connector
nodes and the generic DB Connector node.

Drivers that have [Profile] as prefix are automatically added via a KNIME Server
customization profile. These drivers can be edited but not deleted. To delete a
profile driver go to the Customization Profiles preferences page.

List of database driver preferences:

Name DB Type Version i
Snowlake [ID: 101] default 3120
Add
Remove
Restore Defaults Apply
Cancel Apply and Close

° Edit database driver settings for Snowflake
D: 101 Database type:  defau @
Name: Snowflake
Description:
URL template: & I 2.curope-west2.gcp. puting.com/2war MAF
* URLtempiate sytaxinformaton (2
Classpath
|Users/bianca/Desktop/BigData/Snowflake/snowflake-jdbc-3.12.16 jar Add file

Driver class:  net.snowflake.client jdbe.SnowflakeDriver

Driver version: 3.12.0

Add directory.

e Find driver classes

e T
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eoe Dialog - 0:13 - DB Connector (Snowflake)

JDBC Parameters Advanced Input Type Mapping Output Type Mapping >

Connection

Database Type: Default

Database Dialect:  SQL-92

Driver Name: Snowflake [ID: 101]
Database URL: 1use=WALMART&database=WALMART&schemaPUBLIC&CLIENT_SESSION_KEEP_ALIVE=true &
Authentication

None

Credentials

Username
O Username & password

Username: Biancamaria1979
Password:

Kerberos
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Dialog - 0:18 - DB Writer (Creation table)

Output Type Mapping  Flow Variables

Job Manager Selection  Memory Policy

Table to write

Schema: PUBLIC

Batch Size: 1,000 $

Select the columns to write (SET in SQL)

Fail on error

« | Table: new_sales

© Manual Selection

© Enforce exclusion

Exclude
Y Filter
No columns in this list >
»
<
«

Append write status columns

Wildcard/Regex Selection

Disable DB Data output port

Type Selection

o | selectatable

Remove existing table

Include

Y Filter

|1]store

[ Date

|D| Weekly_Sales
| I Holiday_Flag
|D| Temperature
D Fuel_Price
D|cp

|D| Unemployment

Enforce inclusion
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snowflake 8 & u = Q

Databases = Shares  Warehouses  Worksheets History

Databases > WALMART

Tables Views Schemas Stages File Formats Sequences Pipes

@ create...

Table Name Schema & Creation Time Owner Rows Size Comment

new_sales PUBLIC 4:13:36 PM SYSADMIN I 6 o< [ 138.5KB

Create Like... Clone... [yl Load Data... [ Drop... [ Transfer ownership
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eoe Dialog - 0:19 - DB Query Reader (Read data)

Input Type Mapping

Flow Variables  Job Manager Selection  Memory Policy.

Database Metadata Browser * Flow Variable List

SQL Statement

@ |87 knime.workspace

Please load metadata by clicking the
Refresh button.

Metadata is not fetched yet. )

1 SELECT *
2 FROM "PUBLIC".":

Preview results:
Row D [ Date _||D| WeeKly... |L| Holida... D] Temp... [D] Fuel P... [D]Q
Rowo 1,643,69... 0 4231 257 211
Rowl 516,424.83 0 43.01 375 199.
Row2 503,463.93 0 41.43 3.76 199,
Row3 505,830.56 0 48.43 3.78 198.
Rowd 525,545.76 0 5064 3.79 198.
Rows 530,842.25 0 5177 3.77 198.
Rows 2012-09-... 541,1202 0 5366 3.6 198.
Row? 2012-09-... 597,876.55 1 57.84 3.6 198,
Rows 2012-08-... 586,467.16 0 60.46  3.56 198.
Row9 2012-08-... 609,099.37 0 5927 3.56 198.
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eooe Dialog - 0:5 - String Manipulation (Substitution)
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The Partitioning node is used to divide the data set to be normalised before
to be analysed by the MLP learner and predictive node. The Normaliser and
Normaliser(Apply) node transform all the data set table numerical values, in
values between 0 and 1. The RProp MLP learner node is trained to classify
the data accordingly with the value in the Class column. Having a model,
Multilayer Perceptron Predictor is performed on the test dataset and a new
column is added to the original table: Prediction Class.
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Expression

1// enter ordered set of rules, e.g.:

2 // $double column name$ > 5.0 => "large"

3 // $string column name$ LIKE "xbluex" => "small and blue"
4 // TRUE => “default outcome"

5 $Prediction (Class)$ <= 0.3 => "1"

6 $Prediction (Class)$ >= 0.7 => "3"

JTRUE =20

D Append Column: prediction [s]
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The Scorer node measures the model success
performance:

- 91,67% of Accuracy ;

- 0,874 Choen’s kappa.
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Expression

1// enter ordered set of rules, e.g.:

2 // $double column name$ > 5.0 => "large"

3 // $string column name$ LIKE "xbluex" => "small and blue"

4 // TRUE => "“default outcome"

5 ¢Day of week$="Saturday" OR $Day of week$="Sunday" => "weekend"
6

O Append Column:  binary class

<

Replace Column: [S] notes
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Class: not weekend weekend
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Total count: 385

Threshold to used for zero probabilities: 1.0E-4

Gaussian distribution for no visitors per class value
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|| date [s]Day of... [1]no visi... [S|notes [S]binary ... [D|P (bin... [[D]P (bin... |s|Prediction (binary class) |

06.12.2012 Thursday 102 ? not weekend 0.625 0.375 not weekend
07.12.2012 Friday 217 KNIME 2.... notweekend 0.761 0.239 not weekend
08.12.2012 Saturday 214 ? weekend  0.76 0.24 not weekend
09.12.2012 Sunday 163 ? weekend  0.726 0.274 not weekend
10.12.2012 Monday 163 ? not weekend 0.726 0.274 not weekend
11.12.2012 Tuesday 194 ? not weekend 0.751 0.249 not weekend
12.12.2012 Wednesday 157 ? not weekend 0.719 0.281 not weekend
13.12.2012 Thursday 167 ? not weekend not weekend
14.12.2012 Friday 116 ? not weekend not weekend
15.12.2012 Saturday 223 ? weekend not weekend
16.12.2012 Sunday 138 ? weekend not weekend
17.12.2012 Monday 115 ? not weekend not weekend
18.12.2012 Tuesday 163 ? not weekend not weekend
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In this exercise the File reader node read the
Adult.data file and a specific data table
structure need to be obtain before to mark

hese data for the Reporting tool.

File Reader Pivoting Column Rename Sorter RowlD Data to Report

or—F 8B 03

° © © © e ©

Read adult.data Counting workclass Rename: Sorted by workclass RowlID=workclass Workclass and income
file people with income >50K+Count(age) into >50 K data table
> 50K and <= 50K <=50K+Count(age) into <= 50K ERROR DUE MISSING

/ALUES
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Spec - Columns: 4  Properties  Flow Variables
Row ID [S] workclass [1] <=50K+Count*(age) [1] >50K+Count*(age) 11]Counttage) |
M Row1_Rowl Federal-gov 589 371 960
Local-gov 1476 617 2093
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Private 17733 4963 22696
Self-emp-inc 494 622 1116
Self-emp-not-inc 1817 724 2541
| State-gov 945 353 1298
B Rows_Rows Without-pay 14 ? 14
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In this exercise the file read reports the results of the soccer world cup

2006.
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In the Received goal the GroupBy node for each team identifies how many games have
been played (Count aggregation on score team 1) and how many goals have been taken
(Sum aggregation on score team 2). The Concatenate node merges together the two
teams in the same table and the total number of goal taken and the total number of game

played is the final output.
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