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[bookmark: _Toc60670756]Introduction
The following paper illustrates different approaches in handling big data, using the open source KNIME Analytics Platform. It shows and explains the solutions to KNIME Beginner’s Luck exercises from chapters 3, 4, 5 and 6, and KNIME Advanced Luck exercises from chapters 2 to 8 in the form of worksheets 1 to 5. Lastly, worksheet 6 gives a detailed explanation on how to develop and deploy a Big Data Warehouse based on Snowflake platform, using KNIME Analytics Platform and populate it with Walmart’s store sales data set. Each workflow contains a detailed explanation in the form of a Workflow Annotation and each step is explained as a node description underneath every node.
[bookmark: _Toc60670757]KNIME – Beginner’s Luck

Worksheet 1
[bookmark: _Toc60670758]1. Data Exploration
[bookmark: _Toc60670759]Exercise 1.1
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[bookmark: _Ref57569203]Figure 2.1. Workflow
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[bookmark: _Ref60265667][bookmark: _Ref57569447]Figure 2.2. Read File Node – Configuration
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[bookmark: _Ref60265684]Figure 2.3. Rule Engine Node – Configuration
[image: ]
[bookmark: _Ref60265696]Figure 2.4. String Manipulation – Configuration
Figures 2.2, 2.3, and 2.4 show the exact configuration of the three nodes used in the workflow. 
The File Reader node is used to load the needed data set (yellow-small.data) and also to rename its columns - Figure 2.2. 
The Rule Engine node is where an IF-condition is set, which reads the values of columns ‘Colour’ and ‘Size’ and creates a third column ‘Class’ containing the outcome of the condition - Figure 2.3. 
The String Manipulation node is used to combine the values of columns ‘Class’ and ‘Inflated (True/False)’ and put the string ‘ is ‘ between them. The output is written in an additional column named ‘Full sentence’ - Figure 2.4. The result tables after executing each node are shown in Figure 2.5.
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[bookmark: _Ref60265711]Figure 2.5. Workflow Results
[bookmark: _Toc60670760]Exercise 1.2
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Figure 2.6. Workflow
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[bookmark: _Ref60668373]Figure 2.7. SQLite Connector – Configuration
[image: ]
[bookmark: _Ref60668385]Figure 2.8. DB Writer - Configuration
The SQLite Connector node is used to specify the path to the database and establish the connection - Figure 2.7. The DB Writer node then saves the table in the database with the name ‘Chapter3Exercise2’ - Figure 2.8.
[bookmark: _Toc60670761]Exercise 1.3
This exercise is an example of different ways to graphically visualise data. 
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[bookmark: _Ref60668606]Figure 2.9. Workflow - Beginner's Luck - Ch.3 Ex.3
Figure 2.9 shows several branches of the workflow, as follows from top to bottom:
1. A Bar Chart (histogram), which counts the number of occurrences of different work class categories. The following figures show the configuration of the node and the visualisation of the output, which is – the maximum number of occurrences belongs to the Private sector.
[image: ]
Figure 2.10. Bar Chart - Configuration
[image: ]
Figure 2.11. Work class Occurrences Histogram
2. A Scatter Plot comparing the Capital Gain vs. Hours per Week.
[image: ]
Figure 2.12. Scatter Plot – Configuration
[image: ]
Figure 2.13. Scatter Plot - Capital gain/Hours per week
3. The next two branches of the workflow show different ways to filter the database by row, where the Age column has a value of 90. First the data can be colour coded by sex, using the Color Manager node (Figure 2.14). Next the Scatter Plot is created, where the Interactive View allows us to select the desired points (Figure 2.16) and write the result in a separate column (Figure 2.15) . Finally, the Row Filter extracts the selected points and creates an output table, showing that there are 43 people with the age of 90 in the data set (Figure 2.17).
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[bookmark: _Ref60668417]Figure 2.14. Colour Manager – Configuration and Output
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[bookmark: _Ref60668443]Figure 2.15. Scatter Plot - Configuration
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[bookmark: _Ref60668464]Figure 2.16. Scatter Plot - Colour Coded
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[bookmark: _Ref60668477]Figure 2.17. Row Filter Output Table
The same output can be achieved by configuring the Row Filter in 2 different ways:
[image: ][image: ]
Figure 2.18. Row Filter - Configuration
4. The final two branches present two different ways of solving the given task, which is separating the data into 10 age bins, categorising them by sex and visualising them in a histogram.
· In this case, using the Numeric Binner node allows for a shorter and easier way of completing the task.
[image: ]
Figure 2.19. Numeric Binner – Configuration
[image: ]
Figure 2.20. Numeric Binner – Output
· On the other hand, using the Auto-Binner will separate the data in equally wide bins automatically, but because of its output formatting (Figure 2.21), there is a need of adding extra nodes for configuring the data before the final visualisation (Figure 2.9).
[image: ]
[bookmark: _Ref60668562]Figure 2.21. Auto-Binner – Output
· Next the Pivoting node, after configuration, gives the output in Figure 2.22, which is fed to the Bar Chart node. From the histogram, the total count of males and females in each age bin is visible (Figure 2.23).
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[bookmark: _Ref60668627]Figure 2.22. Pivoting - Output Pivot Table
[image: ]
[bookmark: _Ref60668638]Figure 2.23. Bar Chart / Histogram
[bookmark: _Toc60670762]2. First Model Creation
[bookmark: _Ref58068888][bookmark: _Toc60670763]Exercise 2.1
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Figure 2.24. Workflow
The visualisation of the decision tree Finally, the Scorer nodes give the following output:
[image: ]
Figure 2.25. Scorer Confusion matrix - Decision Tree accuracy
[image: ]
Figure 2.26. Scorer - Class statistics
From the Confusion matrix view and the Class statistics table view of the Scorer node is visible that the incorrectly classified records that should be Class 2 – are two => there are two False Negatives.
[image: ]
[bookmark: _Ref60266619]Figure 2.27. Scorer Confusion matrix - Naive Bayes accuracy
Finally, according to Figure 2.27, a conclusion can be drawn that the Naïve Bayes modelling approach is more accurate and gives a smaller error.
[bookmark: _Toc60670764]Exercise 2.2
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Figure 2.28. Workflow
Before the data is fed to the Learner and Predictor nodes of MLP, Normalizer nodes are used to transform the data values in all the columns to be between 0 and 1.
[image: ]
Figure 2.29. Normalizer Configuration
Next, the Normalizer (Apply) node is added, to configure the rest of the data in the same manner. In this case a notification appears (Figure 2.30), warning that there are values outside of the 0-1 interval. This means that the test data set contains larger or smaller values than the training data set. Considering the output data table (Figure 2.31), this error will not majorly affect the outcome of the workflow.
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[bookmark: _Ref60668675]Figure 2.30. Normalizer (Apply) - Error
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[bookmark: _Ref60668702]Figure 2.31. Normalizer (Apply) – Output
The Rule Engine is an essential tool for the outcome, because it gives a more accurate classification of the data: 
[image: ]
Figure 2.32. Rule Engine – Configuration
After converting the Class column values back to their original state, the Scorer node’s output matrix shows the greater accuracy in prediction, than the previous models that have been tested:
[image: ]
Figure 2.33. Scorer - Confusion Matrix
[bookmark: _Toc60670765]Exercise 2.3
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Figure 2.34. Workflow
The Statistics Output looks like this:
[image: ]
Figure 2.35. Statistics node - Output table
For the data modelling part of the workflow, a new column is created – ‘binary_class’, where the days are defined as ‘Weekend’ or a ‘Business day’. A Column Filter is applied to see how the model is performing on two columns only – ‘N of visitors’ and ‘binary_class’. After analysing the outputs of the Scorer and ROC Curve, it is visible that the Area under the Curve is almost 0.5, which means that the prediction capabilities of the model are close to none [1]. 
[image: ]
Figure 2.36. Scorer - Confusion Matrix
[image: ]
Figure 2.37. ROC Curve - Configuration
[image: ]
Figure 2.38. ROC Curve – Output
If the Column Filter is removed and all the data is used to learn the model, then the results would show a 100% correct prediction of the positive class:
[image: ]
Figure 2.39. Scorer View
[image: ]
Figure 2.40. ROC Curve
[bookmark: _Toc60670766]KNIME – Beginner’s Luck 

Worksheet 2
[bookmark: _Toc60670767]3. First Report Workflow
[bookmark: _Toc60670768]Exercise 3.1
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Figure 3.1. Workflow
Configuring the Pivoting node:
[image: ]
Figure 3.2. Pivoting - Groups

[image: ]
Figure 3.3. Pivoting - Pivots
[image: ]
Figure 3.4. Pivoting – Aggregation
Outputs of the Pivoting node:
[image: ]
Figure 3.5. Pivot table - shows total number of people with income >50K and people with income <=50K
[image: ]
Figure 3.6. Groups totals - shows the total number of people for each work class
[image: ]
Figure 3.7. Pivot totals - shows the total number of people
[image: ]
Figure 3.8. Column Rename - Configuration
[image: ]
Figure 3.9. RowID – Configuration
[image: ]
Figure 3.10. Data to Report - shows the table after formatting it
[bookmark: _Toc60670769]Exercise 3.2
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Figure 3.11. Workflow
[image: ][image: ]
Figure 3.12. Joiner node - Configuration
[image: ]
[bookmark: _Ref58080900][bookmark: _Ref58080895]Figure 3.13. Joiner node – Output
[image: ]
[bookmark: _Ref58140208]Figure 3.14. Concatenate node - Output table
[image: ]
Figure 3.15. Column rename – Output
[bookmark: _Toc60670770]Exercise 3.3
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Figure 3.16. Workflow
[image: ]
Figure 3.17. Meta node - Scored Goals
[image: ]
Figure 3.18. Meta node - Received Goals
There are 2 columns with teams, whose goals and number of games need to be extracted separately. After, they are concatenated together and once more – grouped by team name. This is how the total numbers of scored goals, taken goals and games played, are taken. Some more cosmetic changes are made in order to get the final outcome in the following shape:
[image: ]		[image: ]
Figure 3.19. Output - Scored Goals vs. Received Goals + Number of Played Games
The rest of the workflow joins those results in one common table and performs calculations giving the average numbers for scored and taken goals, plus the fit measure requested in the exercise. This is done using the Math Formula nodes with the following expressions:
[image: ]	[image: ]
Figure 3.20. Expressions used in the Math Formula node to calculate the average values and the fit measure
[image: ]
Figure 3.21. Output table, showing the appended columns with average values and the fit measure
This is what the workflow would look like without using meta-nodes:
[image: ]
Figure 3.22. Workflow with no meta nodes
[bookmark: _Toc60670771]4. First Report
[bookmark: _Toc60670772]Exercise 4.1
For a report to be created, each workflow must contain at least one Data to Report node, containing the data set needed for that report. Then, the report designer platform is accessed which loads a blank canvas for a report to be built. The elements are chosen and the appropriate properties are set to get the following result:
[image: ]
Figure 3.23. Report - Income for different work class
[image: ]
Figure 3.24. Chart background configuration

[bookmark: _Toc60670773]Exercise 4.2
It is visible from the above chart, that the presence of the “Private” sector distorts the scale of the chart. So, it needs to be removed, for the chart to be more readable.
[image: ]
[bookmark: _Ref60007251]Figure 3.25. Filtering data
[image: ]
[bookmark: _Ref60007261]Figure 3.26. Filtering out records of work class 'Private'
[image: ]
Figure 3.27. Report - Income for different work class, excluding 'Private'
[bookmark: _Toc60670774]Exercise 4.3
In this exercise, the recommended font to be used is “Teen” which was not present in the list of fonts, so “Calibri” is used instead. According to the task requirements, the following steps were performed:
[image: ]
Figure 3.28. Configuring a running header with a logo and a running title
[image: ]
Figure 3.29. Configuring landscape format for the report to be exported into PPT slides
[image: ]
Figure 3.30. Configuring the table to be centred in the first slide. Font is set to "Calibri", as “Teen” is not present in the list of fonts
[image: ]
Figure 3.31. Report table
[image: ]
Figure 3.32. Configuring a new page after the table
[image: ]
Figure 3.33. Line chart configuration
The “Totals” row was removed, using the same method as shown in Figure 3.25. and Figure 3.26.
[image: ]
Figure 3.34. Configuring the chart legend
[image: ]
Figure 3.35. Configuring the chart points labels
[image: ]
Figure 3.36. Final charts report
Exercise 4.4
[image: ]
Figure 3.37. Bar charts for total and average numbers of scored and received goals
[image: ]
Figure 3.38. A comparison chart between the average numbers of scored and taken goals
[image: ]
Figure 3.39. Report table with colour coding for values of the fit measure
The different colours in the table match a different condition of the “Fit measure” value. This was achieved by creating highlights:
[image: ]
Figure 3.40. Configuring the colour coding of the different fit measure values
[image: ]
Figure 3.41. Configuring the colour coding of the different fit measure values
[image: ]
Figure 3.42. Running the report as an HTML file
[bookmark: _Toc60670775]KNIME – Advanced Luck

Worksheet 3
[bookmark: _Toc60670776]5. Database Operations
[bookmark: _Toc60670777]Exercise 5.1
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Figure 4.1. Workflow
[image: ]
Figure 4.2. Establishing a connection to KCBBook.sqlite database
[image: ]
Figure 4.3. Configuring a Row Filter node for extracting the first 20 rows of the data set
[image: ]
Figure 4.4. Configuring the DB Writer node for saving the 20 rows into a table in the databse
[bookmark: _Toc60670778]Exercise 5.2
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Figure 4.5. Workflow
[image: ]
Figure 4.6. DB Query node configuration, showing the SQL statement
Other ways to select and manipulate a database table is by using dedicated filter nodes, such as:
[image: ]
Figure 4.7. Common database nodes
[bookmark: _Toc60670779]Exercise 5.3
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Figure 4.8. Workflow
The table created by the Table Creator node looks like this:
[image: ]
Figure 4.9. Table Creator node - output
[image: ]
Figure 4.10. DB Table Selector - configuration
[bookmark: _Toc60670780]6. Accessing Information from the Web
[bookmark: _Toc60670781]Exercise 6.1
[image: ]
Figure 4.11. Workflow
When authenticating, it is important that the Google Analytics Connection (Full) is unticked. Otherwise, the google account will block the access for KNIME app and the authentication will be unsuccessful (Figure 4.12). 
[image: ]
[bookmark: _Ref60008838]Figure 4.12. Google Authentication - configuration
[image: ]
Figure 4.13. Google Sheets Reader - configuration
[image: ]
Figure 4.14. String Manipulation expression
[image: ]
Figure 4.15. GET Request node configuration
The XPath is an interesting node that takes the XML raw result from the GET request and extracts only the values that are needed. This is shown in the following Figure 4.16.
[image: ]	[image: ]
[bookmark: _Ref60009828]Figure 4.16. XPath node - outcome
And finally, the Molecule Type Cast draws the actual structure:
[image: ]
Figure 4.17. Molecule Type Cast ouput
[bookmark: _Toc60670782]KNIME – ADVANCED LUCK

Worksheet 4
[bookmark: _Toc60670783]7. Date and Time Manipulation
[bookmark: _Toc60670784]Exercise 7.1
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Figure 5.1. Workflow
[image: ]
Figure 5.2. Create Date&Time Range - configuration
[image: ]
Figure 5.3. Modify Time - configuration - removing time
[image: ]
Figure 5.4. Output table after the time parameter was removed
[image: ]
Figure 5.5. Extract Date&Time Fields - configuration
[image: ]
Figure 5.6. Extract Date&Time Fields - output
[image: ]	[image: ]
Figure 5.7. Outcomes of the workflow - number of sales and total amount by month and by day of the week
[bookmark: _Toc60670785]Exercise 7.2
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Figure 5.8. Workflow
[image: ]
Figure 5.9. Date&Time Difference - configuration
A moving average is a technical indicator that helps with identifying trends in prices. It is a tool used by traders to analyse the trend which can lead them to larger profits [2]. In the case of this exercise, a line chart is used to illustrate a simple moving average with two different moving sections – 13 and 19 samples.
[image: ]
Figure 5.10. Centre Simple Moving Average on 13 and 19 samples
[bookmark: _Toc60670786]KNIME – ADVANCED LUCK

Worksheet 5
[bookmark: _Toc60670787]8. Flow Variables
[bookmark: _Toc60670788]Exercise 8.1
Similar to exercise 7.1 this workflow begins with casting the “date” attribute from string data type to Date&Time. Then the month and year are taken out of the same column, creating 2 new columns.
[image: ]
Figure 6.1. Workflow
[image: ]
Figure 6.2. Workflow global variables
[image: ]
Figure 6.3, Configuring a Row Filter node, using a variable
[image: ]
Figure 6.4. Row Filter - output table filtered by month
[image: ]
Figure 6.5. Row Filter - output table filtered by year
[image: ]
Figure 6.6. Final Output table
[bookmark: _Toc60670789]Exercise 8.2
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Figure 6.7. Workflow
[image: ]	[image: ]
Figure 6.8. Result tables after the Column Filter nodes, which are turned into variables
[image: ]
Figure 6.9. Rule Engine - expression to extract the user name from a variable into a separate column
[image: ]
Figure 6.10. Creating a variable using java expression for returning the current date
[image: ]
Figure 6.11. Final output
[bookmark: _Toc60670790]Exercise 8.3
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Figure 6.12. Workflow
[image: ]
Figure 6.13. Defining a global variable for the maximum engine size
[image: ]
Figure 6.14. Creating variables according to the size of the engine
[image: ]
Figure 6.15. Setting a Row Filter with a range bound
[image: ]
Figure 6.16. Setting variables for the range bounds, which will overwrite the node criteria setting
[image: ]
Figure 6.17.Output table with records filtered by engine size range between quarter and half of the maximum
[bookmark: _Toc60670791]Exercise 8.4
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Figure 6.18. Main workflow
[image: ]
Figure 6.19. Component workflow
[image: ]
Figure 6.20. Configuring the column_one variable
[image: ]
Figure 6.21. Configuring the column_two variable
[image: ]
Figure 6.22. Column Filter - passed parameter
[image: ]
Figure 6.23. Column Merger node configuration
[image: ]
Figure 6.24. Column Merger - variable use
[image: ]
Figure 6.25. Output table before the merge
[image: ]
Figure 6.26. Output table after the merge
[bookmark: _Toc60670792]9. Loops
[bookmark: _Toc60670793]Exercise 9.1
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Figure 6.27. Data Generator node configuration
[image: ]
Figure 6.28. Scatter Plot showing the original data clusters
[image: ]
Figure 6.29. Chunk Loop - defining the size of the chunks
[image: ]
Figure 6.30. IF-condition defining the value of Universe_0_0
[image: ]
Figure 6.31. Output table before and after the loop execution
[image: ]
Figure 6.32. Scatter Plot of the data clusters with the new values of Universe_0_0
[bookmark: _Toc60670794]Exercise 9.2
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Figure 6.33. Workflow
[image: ]
Figure 6.34. Counting Loop Start node configuration
[image: ]	[image: ]
Figure 6.35. Date&Time Shift node configuration
[image: ]	[image: ]
Figure 6.36. Rule Engine nodes expressions
[image: ]	[image: ]	[image: ]
Figure 6.37. Evolution of the output table
[bookmark: _Toc60670795]Exercise 9.3
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Figure 6.38. Workflow
[image: ]
Figure 6.39. RowID – error
[image: ]
Figure 6.40. GroupBy node - Manual Aggregation
[image: ]
Figure 6.41. Output table
[bookmark: _Toc60670796]Exercise 9.4
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Figure 6.42. Workflow
[image: ]
Figure 6.43. Workflow 2
[image: ]
Figure 6.44. Global variable
[image: ]
Figure 6.45. Table with the second part of the file names
[image: ]
Figure 6.46. String Manipulation (Variable) node – expression
[image: ][image: ]
Figure 6.47. Flow variables on File Reader node
[image: ]
Figure 6.48. Final result table
[bookmark: _Toc60670797]10. Switches
[bookmark: _Toc60670798]Exercise 10.1
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Figure 6.49. Workflow
[image: ]
Figure 6.50. CASE Switch node configuration
[image: ]
Figure 6.51. Output table
[bookmark: _Toc60670799]Exercise 10.2
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Figure 6.52. Workflow
[image: ]
Figure 6.53. Rule Engine expression
[image: ]
Figure 6.54. CASE Switch node configuration
[image: ]
Figure 6.55. Box Plot
[image: ]
Figure 6.56. Switch case 0 - output table
[image: ]
Figure 6.57. Switch case 1 - output table
[image: ]
Figure 6.58. Switch case 2 - output table
[bookmark: _Toc60670800]11. Advanced Reporting
[bookmark: _Toc60670801]Exercise 11.1
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Figure 6.59. Workflow
[image: ]
Figure 6.60. KNIME produced a bug where the Master Page of the report could not be displayed
To define the values of the parameters as multiple-choice combo boxes, the following steps were taken:
[image: ]
Figure 6.61. Parameter edit - step 1
[image: ]
Figure 6.62. Parameter edit - step 2
[image: ]
Figure 6.63. Parameter edit - step 3
[image: ]
Figure 6.64. Parameter edit - step 4 - static values
[image: ]
Figure 6.65. Parameter edit - step 4 - dynamic values
[image: ]
Figure 6.66. The report in configuration mode. Dynamic text fields were used for the title to have the option to choose between different years and quarters and for the current date
[image: ]
Figure 6.67. Configuration window for the Dynamic text. The date field was created in the same manner with a different expression
[image: ]
Figure 6.68. When viewing the report, a window is prompted with the combo boxes for the values of 'Year' and 'Quarter'
[image: ]
Figure 6.69. Final report

[bookmark: _Toc60670802]Exercise 11.2
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Figure 6.70. Prompt with Radio buttons to choose from the two options
[image: ]
Figure 6.71. Final report - the option in upper cases and the date in the required format
[image: ]
Figure 6.72. Dynamic text expression for the options in upper case
[image: ]
Figure 6.73. Dynamic text expression for the date in the format dd/month/yyyy
[bookmark: _Toc60670803]Exercise 11.3
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Figure 6.74. Workflow
[image: ]
Figure 6.75. Output table after adding the temp column
[image: ]
Figure 6.76. String Manipulation expression for building the image files path
[image: ]
Figure 6.77. Final output table with read images
[image: ]
Figure 6.78. Final report
[bookmark: _Toc60670804]Worksheet 6
[bookmark: _Toc60670805]12. Developing Big Data Warehouse to be used for Walmart’s Sales Data Set
The data warehouse is a means of collecting and storing large amounts of data with the purpose of processing and analysing it, rather than running transactions on it. It can combine data from various sources and transform it into meaningful information neatly presented into a report, which can be applicable in different use cases. It is a key element in business intelligence.
This exercise shows how to build and store a data warehouse on a Snowflake platform, which is a cloud-based software service and with the help of KNIME Analytics Platform, create a database and populate it with Walmart’s sales data set. This approach can be highly productive, cost reducing and performance enhancing when it comes to managing, processing or analysing the data in question. After activating an instance on Snowflake and installing its JDBS driver on KNIME, the following workflow was created:
[image: ]
Figure 7.1. Workflow 1
The workflow annotation describes the purpose of the workflow and the following figures show how each node was configured.
[image: ]
Figure 7.2. DB Connector node - configuration
[image: ]
Figure 7.3. DB SQL Executor – create database - configuration
[image: ]
Figure 7.4. DB SQL Executor – create warehouse - configuration
The SQL statements in both cases use the CREATE OR REPLACE command, so if the node is executed repeatedly, an error is avoided.
The next step is shaping the data ready for uploading on to the database. Since the Walmart Store Sales data set is clean and structured, the only modification that needs to be done is converting the data type of column “Date” from String to Date.
[image: ]
Figure 7.5. Workflow 2
After the successful population of the database, KNIME Platform and all its power can be used to manipulate and analyse the data. SQL queries of all kinds can be executed, various visualisation tools can be used (including external ones, such as Tableau).
The output table for the above workflow looks like this:
[image: ]
Figure 7.6. Output table
Queries can also be run through the Snowflake platform. An example is shown in the following figure.
[image: ]
Figure 7.7. Running queries through Snowflake platform
References




2

image2.PNG
A Dialog -1 - il Reader (Read yellow-small data) - o
File

Settings _ Flow Variables Job Manager Selection Memory Policy

Enter ASCIT data fle ocaton: (ress Enter o update preview)
Jnime: fknime. workfow..... .. KBLdatafballons%20data%20set/yellow-smal.data v [ ]
] Preserve user sttings fornew ocation

BosicSettngs

Clresdrowms Column delmiter:, v

[lresd cobumn headrs

= A

e I

RowDD [[§] [s]*sze  |[s]*act  [[S]*Age [[S]Infat... A4
Rod _elow  swAL _ swerci _out T
i MMOW  SwL Shere  Omb T B New sttings for column .. X
Ronz _velow _svAL PP out T e
Rows _velow _svAL PP [T ‘Colunn Propertes
Rows velow swAL _smErci out T []DONT incude column n output table
Rous  velow swAl _swmerci lomp T
Rows _velow _svAL P out T Name: | Colour
Row7 _velow _svAL __ pP lemo T
Rows  vmlow e swmerci _out F Type: [string v
Rows  vmlow et swmerci _omp F I —
Rowld _veiow ARG PP hout e
Rouil velow e PP omo Fomat:
Rowi2 PURPE  swAL _ smErci out _F
Roui3 PURPE  swAL _ smerci lomp F
Rouis PURRE svAL P hout
Rouis pRRE _SvAL P omo
Rouls PURRE e smErci out _F
Rowl7 pURRE et smerci _lomp F o | [ cancd
. Tia— Lo Fot |
Rowls pRRE e PP owo





image92.PNG
DB Query Reader

of extracting specific columns and rows from a
'7' database - by using the DB Query Reader node.

A connection is made to the KCBBook sqlite database

Connectto ‘SELECT all rom cars8s. d an SQL query is performed on it, selecting only

KCBBookssalite (except'symboling and the i -
ook ed s columns and rows needed. In this case - all

et and only records for "audi” and "bmw"





image93.PNG
/5 Dialog - 42 - DB Query Reader (SELECT alfrom cars8) - o x
File
Settings  Input Type Mapping  Flow Variables Job Manager Selection  Memory Policy
Database Metadata Browser {row varabe st QL Statement
@ [sTmmenorissace T TSELECT make, fusl_type, aspiration, nr_doors, body_style, drive wheels, |
2 lengine_location, wheel base, length, width, height, curb weight,
[Please load metadata by clicking the 5 lengine_type, cylinders_nr, engine size, fusl_system, bore, stroke,
Refroch bution. < |compression_ratio, horse_power, peak_rpm, city_mpg, highway_mpg, price
5 [FROM carss5 WHERE make = 'bmu’ OR make =
Metadata s not fetched yet. | () Preview Evaate





image94.PNG
DBTable Selector DB Column Filter ~ DBRowFilter DB Reader




image95.PNG
.
Create st or makes”
containing only
“aud and brmw
Parameterized
saLte Connector 08 Table Sefector DB Query Reader
— r= s
- - Loop through column “make"
Comectintadatase suos optrouncoa o
'KCBBook saite fable‘carsas and selectrecords only
Toworkon

In this case, the input values are taken out of a list created with the Table Creator node. The list contains the values for column
"make"., which are "audi” and "bmw’"

' table that is used to perform the query on, already exists and is selected from the KCBBook sqlite database by the DB
Fable Selector node - "carsg5”

'e Parameterized DB Query Reader node s then used to extract columns make, nr_doors, length, width, and engine_type
and loop through the "make™ column, selecting only the records for audi” and "bmw”





image96.PNG
Table "default” - Rows: 2 Spec - Column: 1 Properties Flow Variables

Rowo
Rowt

o s |
=
=





image97.PNG
A Diclog - 49 - DB Table Selector (Select)
File

Settings _Input Type Mapping  Flow Varisbles Job Mansger Selection
06 Table elector

Schema: Table: carsss

] custom Query




image98.PNG
s to be established. And finally, the Google Sheets Reader node retreives the desired sheet out of a spreadsheet or a part of
i, in the shape of cell range.





image99.png
A Diclog - 0:281 - Google Authentication (Authenticate to)
File

Authentication_Flow Variables Job Manager Selection

Authentiate Status:

Credental

Location

(© Memory (suthentiaton key keptn memory)

O Custom (authenticaton saved in separate fie)

(O Node (authentication key saved as prt of node instance)

 Google Analytics Connection (Read)
 Google Sheets Conection (Rezd)
 Google Sheets Connection (Read/Miite)





image100.png
/A Dialog - 0:278 - Google Sheets Reader (Retreives data from) - o
File
Settings _Flow Varisbles Job Manager Selection Memory Policy
Sreadshect [ncht Select..
Shest: InChiKeys v ‘Open in Browser...
] select Fist Sheet
[JRenge:
oK Apply cncd | [@





image101.png
Expression

T Join{J nttps://wm. chenspider. con/InChI. asmx/InChIKeyTolol?inchi_key=",$InChIKey$)




image3.PNG
A Dislog - 10 - Rule Engine (IF YELLOW and SMALL)

- o
File
Rule Editor  Flow Variables Job Manager Selection  Memory Policy
Column List Category Description
ROWD m ~
ROWMDEX
ROWCOUNT Functon
[8] colour ez ~

T/ enter ordered set of rules, e.g.:
2 // $double column name$ > 5.6 => “Large”
3// $string colunn name$ LIKE "*blue*"
4 // TRUE => "default outcome”

ELLOW" AND $Size$="SHALL" => "Inflated"
© |

“small and blue”

Ompendcobm: o @)
O Replace Cotumn: 8 [infiated (rue/Fatse)[





image102.png
A Dialog - 0:272 - GET Request (Execute the)
File

Reauest Headers Resoonse Headers Flow Variables
Connection Settings

Job Manager Selection
Authentication

Memory Policy

chemspider.com

[ tgnore hostname mismatches.
[ Trust o certcates

[ Fail on connecton problems (e.g. meout, certfiate errors,

[ Fail o http erors (e.g. page not found)

“Timeout (s) 2f
(CE





image103.png
—ozChem-12232010152D

2620 0 0 0 0 0 o 0555 V2000
5.1751 -.521s  0.0000 AL
5.1751 -1.8715  0.0000 Mg
3.4855 -3.5301  0.0000 O
0.0000 -2.5547  0.0000
22873 -2.8547  0.0000
s.s855 -c.s0s¢  0.0000
11.53¢7 -c.7878  0.0000
12.5808 -s.6535  0.0000
11.3070 -1.5503  0.0000
13.7052 -1.5503  0.0000
12.5507 o0.0000  0.0000
s.7138  -4.7575  0.0000
7.2882 -c.8€20  0.0000
1s.es25 -c.0s51  0.0000
1.1837 -s.5301  0.0000
23022 -s.1585  0.0000
1.1837 -3.2082  0.0000
0.0000 -s.1585  0.0000
23022 -6.s3s3 0.0000
0.0000 -¢.5383  0.0000
1.1837 -7.203  o0.0000
s.sess  -5.1837  0.0000
s.7332  -4.5301  0.0000
12.56s5 -¢.1045  0.0000
13.72a1 -e.7a32  0.0000
12.5507 -1.3215  0.0000
16
22
1
7
22
21
21
s 26
10 2¢
1 2e
13 25
15 16
1517
1518
115
18 20
1521
2021
2223
2425
M cre
M=
3333
</scrings

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

°
°
°
°
°
°
°
°
°
°
n
c
c
c
c
c
c
c
c
c
c
c
c





image104.png
[5]Mol

~OEChem-12232010152D

%20
6.1791
1791
3445
0.0000
22873
45895
11.4%67
12,5804
114070
13,7092
12,5507
57138
7.2982
148529
L1437
2302
L1437
0.0000
23022
0.0000
L1437
45835
57332
12.5655
137241
12,5507
3610
3210
21720
51710
6220
72210
82420
8% 10
102610
12%20
142510
51610
51710
51520
11920
B2 10
12110
22120
2310
2435 10

00000 0393V2000

59214
18715
45301
25547
25547
6.5056

778
46935
L9903
19503

0.0000

47575
5.8620

5.0451

45301
5.1985
32082
5.1985
65353

65353

7.20%

51837

5301
1045
57432

0.0000A 010000000000
0.0000Mg 020000000000
0.00000 000000000000
0.00000 000000000000
0.00000 000000000000
0.00000 000000000000
0.00000 050000000000
0.00000 000000000000
0.00000 050000000000
0.00000 050000000000
0.00000 000000000000
0.00000 050000000000
0.00000 050000000000
0.0000N 000000000000
0.0000C 000000000000
0.0000C 000000000000
0.0000C 000000000000
0.0000C 000000000000
0.0000C 000000000000
0.0000C 000000000000
0.0000C 000000000000
0.0000C 000000000000
0.0000C 000000000000
0.0000C 000000000000
0.0000C 000000000000
0.0000C 000000000000

27194w 12111




image105.png
[S]inchikey

v o o
OH
Rowo BRIPWEPTDCKYHE UHFFFAOYSAT
OH o
)J\/NH2
O AP o

Rowt BSTRYMUTIESQUHFFFAOYSAN o

HO o—<

o CHy





image106.png
CSV Writer

Wi Ee sme cae

Number of cars sold sunm

ExractDatosTime
andamountof  amount of money
Modify Time
S
Rightouterjoin  Remove mmmm Sorter  Column Rename
fomalchtheRowiD ~ fimes ‘and day of week
et S, 7... o
®  fist 170 rows that came separate columns
Create arandom  from the ight table.
date and fime Number of cars sold smm
o170 data rows. andamountof  amount of money
Dates are, workflow presents various nodes for date and money made
between 30.Jun.2008 manipulation. How to create random date and by Weekday

and 30.Jun2011





image107.png
A Dialog - 0:34 - Create Date&Time Range (Create a random).

File

Options _Flow Variables Job Manager Selection Memory Policy

Output Settings
Output type: Datetme >
New coumn name: |Date and tme
Mode Selecton
Number of rons: @ Fxed: s
O varable
Starting Point
strt: Date: [w0060 || Tme: [z =]
Time zone: [ElfopelLondon
(] Use execution datestine
Ending Point
Omterval:
©end: Date: 0110630 |03 Time: [13:4235
(] Use execution datestine
oK Apply Cancel





image108.png
/5 Dialog - 0:33 - Modify Time (Remove)
File

Options _Flow Variables Job Manager Selection Memory Policy

® Manual Selection O Widcard/Regex Seection

Excude Incude
Y rter Y Aiter
Mo cotanrs i s st 5 Date and tme
»
<
«
® Enforce exchsion O Enforce ndusion
Replace/Append selection
(O Append selected columns  Suffx of appended columns: | (modified time)
(® Replace selected colmns
Time selecton
O Append time Tme: [15:0000 =
O Change tme
® ne T Zone:  [Elrope/eein
oK Ay Cncdl | [@





image109.png
A\ Output table - 0:33 - Modify Time (Remove)
File Edt Hilte Navigation View

Table "default” - Rows: 170 Spec - Columns: 27 Properties Flow Variables

Row DD [D]heicht _[[1] curb_w... [S] engine... [[S] cyinder... [S] fuel_sy... |[D]bore (1] peak_rom [[1] ity _mpg [[1]highwa... |[T]erice  [F Datea...
Rowd. w8 % ldohe four mof 37 268 o i /5200 ot 22 5 20050630
Rowl w8 5% ldohe four mof 22 268 G [ /5000 2t 22 16500 (20050707
Row2 2.4 523 lohcy fx mof 268 2 o 154 /5000 1 3 16500 (20050713
Row3. 5.3 2337 fohc four mof 50) 3 0 102 /5500 22 o ET] 20050720
Rowd. 5.3 2% fohc five mof s 3 s /5500 B 2 7350 (20050725
Rows. =5 2507 fohc five mof s 3 5 i /5500 15 s 15250 /20050601
Rows. 55,7 % fohc five mof s 3 5 i /5500 15 s 7710 20050605
Row? 55,7 2554 fohc five mof s 3 5 i /5500 15 s 18520 [2005-06-14
Rows. 55,8 /3086 fohc five mof E5E) 3 3 % /5500 i ] 23875 20050621
Rows. 52 /3053 fohc five mof E5E) 3 7 150 /5500 03 2 3 20050627
Rontd 543 2395 fohc four mof s 28 5 101 /5800 = s 5930 /20050503
Ronit 523 2395 fohc four mof s 28 5 101 /5300 5 £ 16525 /20050509





image110.png
/A Dialog - 0:30 - Extract Date&Time Fields (Extract year, month, day) -
File

Options _Flow Variables Job Manager Selection Memory Policy

‘Column Selection

Ostesime coumn [ Date and tme <

Date Fieds Time Fieds.
Hour
Minute

Second

Subsecondin [miliseconds

Time Zone Fields

Time zone name:

Time zone offset.

[]Day of week (umber)

Day of week (name)

Localzation (month and day names, etc.)

Locale [ents <





image111.png
/5 Output table - 0:30 - Extract Date8iTime Fields (Extract year, month, day)

File Edit Hilte Navigation View

“Tabie “defauit’ - Rows: 170} Spec - Columns: 31 Properties Flow Variables

RowD. e [ ootean. [[T]ver _[[5]Month
Rowo a5 [oos0ew0 [0s une
Rowt 5500 200607072008 by
Rowz 5500 200607132008 by
Rows 950 20060720 2008 by
Rows 7450 200607262008 by
Rows 15250 /200608012008 hugost
Rows. 770 [2006-08-08 2008 hugust
Row7 1920 [2006-08-14 2008 hugust
Rows. s [ae0e21 |28 hugust
Rows @ /200608272008 Ihugust
Rowio == /200609052008 eptember
Rowit 925 050509 [2008 september
Rowiz 20970 [2006-05-15 2008 eptember
Rowis 2105 [a0e0922 2008 eptember





image4.PNG
A Diclog - 0:9 - String Manipulation (loins the following values) - o x
File

String Manipulation _Flow Varisbles Job Manager Selection Memory Policy

ColumnList

O Dlisertssng st
@=r=ere [ASymtex check ondose





image112.png
/5 Renamed/Retyped table - 0:37 - Column Rename
File Edit Hilte Navigation View

Table "default” - Rows: 12 Spec - Columns: 3 Properties Flow Variables

RowlD _[[SMonth _[[1]twmber ofsdes [[1

Rowid loctber 15 32750
Rowi1 Iseptember _[1% 16
Rows. v 5 77
Rows y ) 2125
Rows. fune 5 o263
Rowt hogst 1% 50379
Rows. Novenber |14 35096
Row2 December |14 15
Row7 arch i 25790
Rows Danuary 14 e
Rowo Inprl ) 07550
Row3 February |13 100276





image113.png
L5 Renamed/Retyped table - 0:38 - Column Rename
File Edit Hiite Navigation View

Table "default” - Rows: 7 Spec - Columns: 3 Properties Flow Variables.

RowD__|[S]Day of week _[[1] Number ofsaes [[ 1
Rows sunday = 195
Rowt) Frday s 2
Rowt Thursday 2% 5
Rowz urday £ fosasz
Rowt onday £ fovies
Rows. Tuesday = 1602

Wednesday a 213680





image114.png
o isolate the rows with date older than one year from today,
need to calculate the time difference between both dates,
and then fitter the rows that have a time difference larger

12 months. For completing the task, today's date is ,.F'
onsidered 01/07/2011

Date&Time

File Reader String to Date&Time  Difference. Simple moving ‘Specily the
average on column  length ofthe

[ I AR,
period of of 13 samples.

date_time_ex2.csv omverldnlalype to  Time difference Time dlfeveﬂce>3ﬁﬁdny5 ir Moving Average ‘Column Rename
gz | o T T e
g R -

as Strng. calculated in ° .

number of days ‘Simple moving ‘Specify the
average oncolumn  length ofthe

“sum(price)” overa  moving window
period of 19 samples





image115.png
/5 Dialog - %2324 - DateTime Difference (Calculate the)
File

Options _Flow Variables Job Manager Selection Memory Policy

Base colmn

Date&Tme comn | [] Date and time

Calaate difference to

O second column
O aurrent exeaution datetiime

S Time Zone:  [EuropefLondon

Sevaron

Date: 20110701 |c3| |rime: [osi1siis

Outputoptions
® Granuarity Days
O buration

New column name: | datetie dff





image116.png
21000
26000
25000
20000
23000
22000
21000
20000
19000
18000
17000
16000
15000
14000
13000
12000
11000
10000

9000

a000

7000

2008.08-29

2008-12:23

2000.04-17

20090811
Date and time

2000-12-05 2010:03.31 201007

~ MA(Sum(price))_13  MA(Sum(price))_19




image117.png
Records for

2009 using

a global variable.

March, using
a global variable.
Extract DetehTime
File Reader String to Date&Time
Loadfile column date Extractfields Records for
sales.csv. from String to Month and Year March, using
DateTime type from ‘date” 2 global variable

tarch 2010, January 2009 and January 2010,
were joined in one common table.

Records for
January, using
2 global variable.

Records for Concatenate

2010, using R
2 global variable -

No records for
January 2009.
Output - empty table.

Records for
2009, using
2 global variable.





image118.png
5 Workflow Variable Administration

Name
month

year
month1

yeart

Type

= STRING
= STRING
= STRING
= STRING

Value

March
2010
January

fei °




image119.png
/5 Dialog - 3:49 - Row Filter (Records for) - o X
File

Filter Crieria _ Flow Variables Job Manager Selection  Memory Policy

“Column value matching
Column to test: S| Month (name) &

fiter based on collecton elements

&

© incude rows by atirbute vae
O Excude rows by atrbute value
(O Indude rows by number
O Excude rons by rumber O use range checkng
(O Indude rows by row ID lower bound:
(O Exdude rows by row ID upper bound:

O only missing values m

A\ The "Pattern” parameter s controlled by a variable.





image120.png
RowD _[[S]product [[S]country [FRdate  |[1]quantty [[1]amount [[S]card [[i]Year |[S]
Rowz ods  Usa 1005571 2010 Warch
Rows od2 lGemany 100331 |5 200 2010 arch
Rowis od 1 lGemsny |0110320 |1 5 2011 arch
Rowts od i lGemany [0110306 |10 0 2 2011 March
Row23 ods  lchma a00r2 |1 3 ) March
Row3s od5 lGemany [100314 |2 ) 3 ) March
Rows7 od i lGemany [0110515 |1 5 3 2011 March
Rowdt od2 el wos 2% I 010 March





image121.png
/5 Filtered - 3:34 - Row Filter (Records for)
File Edit Hilite Navigation View
Tabie “defauit’ - Rows: 3| Spec - Columns: 8 Properties Flow Variables

RowD |[S]product |[S]country |5 date |[1]quentty [[ijamount [[S]card [[1]Year
Rowz brods lusa EICTEE 210
Rows brod2 lGemany 0100331 |5 20 )
Row23 brods lchma a0or2 |1 3 )
Rowss brods lGemany 100314 |2 5 3 )
Rowdd rod 2 ezl wosit 2% I 0





image5.png
5 File Table - 0:1 - File Reader (Read yellow-
File Edit Hilte Navigation View

Table "yellow-small.data” - Rows: 20 Spec - Columns: 5 Properties Flow Variables.

small data)

RowD _ [[S]coowr [[S]sze  [[S]act  [[S]ace |[[s]
Row0 VELOW AL fsmerci jouT T
Rowt Veow swau swercd oo id
Rowz velow swar  pp our T
Row3. YELLOW [SMALL o |cro il
Rows Velow  lswar  lswerei jaour T
Rows. VElow  swal  smeror omo id
Rowe. velow  lswar  bp TR
Row?. YELLOW lsmarL o o il
Rowt SmEror hour  F
Rows Juree svmml ) F
5 Classified values - 0:10 - Rule Engine F YELLOW and SMALL)
File Edit_Hiite Navigation View
Table "default” - Rows: 20 Spec - Columns: 6 Properties Flow Variables
RowD  [[S]coour [[S]Sze [S]Act [Slage  [[S]inflate... [[S]
Rond YELOW _isALL SRETGH _laouT T lnfated
Ront YEwow lswaL sRETCH oo id lnfated
Ronz Yewow lswau 3 o lnfated
Rons YEwow lsmau 3 o id lnfated
Rons YEwow lsmau SmETGH _laout T lnfated
Rons YEwow lsmau SRETCH oo id lnfated
Roné YEwow lsmau o bour nfated
Ron7 YEwow lsmau 3 oo id nfated
Rons NELOW  laRce lsmErcA laour Notnfated
Rowg. [ewow arce smiw oo F INotinfiated
/A Appended table - 09 - String Manipulation (loins the following values:)
File Edit Hite Navigation View
Table "default” - Rows: 20 Spec - Columns: 7 Properties Flow Variables
RowD _[[S|Coox [[S|Szz [[S|At [[S]Age |[S]infate... [[S]Cass |5 ullssntence)
Rowo YELLOW lswalL SRETGH Ut T linfated _fnfated s T
Rowi YeLow lswal SRETGH o il finfated nfated s T
Rowz YeLow lswal or o finfated nfated s T
Rows YeLow lswalL 3 o il finfated _nfated s T
Rous YeLow lswaL SmETGH laout T finfated infated s T
Rows Yewow lswal SRETGH o il finfated _nfated s T
Roné Yewow lswaL o hour finfated _infated s T
Ron7 Yewow lswau 3 oo i finfated _infated s T
Rows. Newow  aRce smETcH jout  F Potinfated _|Notnfated s ¥
[Rows. [YELow ARG STRETCH _ lcHmD F ot inflated _INot infated is F





image122.png
/4 Concatenated table - 3:55 - Concatenate (loin al the rows)
File Edit Hilte Navigation View

Table "default” - Rows: 10 Spec - Columns: 8 Properties Flow Variables

RowD [[Sproduct |[S]country |5 date |[1]aquentty [[1]amount [[S]card |[1]Year
Rowz ods  Usa EICTEE 210
Rows od2 lGemany [100331 |5 20 )
Row23 ods  lchma a0or2 |1 3 )
Rowss ods lGemany 100314 |2 5 3 )
Rowss od2 el EICEEETEN S 20 3 )
Rows. ods lGemany 100113 |t 3 )
Rowtd od2  Usa w02 |2 3 )
Row30 ods  Usa 2100105 |20 50 3 )
Rows2 od2 lGemsny 100115 |25 000 3 )
Rowds od 1 lcermany 01010 |1 = I 0





image123.png
o fulfil the task requirements, different approaches are used to create different variables:

1. Create a global variable containing the author's name.
2. Create 2 variables from data cell values, for the most and the least represented manufacturer in the table.
2. Create a variable, using Java Edit Variable node, which when executed generates the current date.

1. Find the car make which is most present in the dataset.
2. Extract the data cell containing its name.

3. Tum it into a variable.

4. Inject it into a Row Fiter.

roup and count  Sort by count, Take only Take only  Transform
therecords  descending  thefistrow  ‘make'attribute  intoa
by'make’ order variable
| accordingto the.
newvariable

Loadfile |

cars85.csv ‘

1. Find the car make which is least present in the dataset.
2. Extract the data cell containing its name. Carsfrom  Append’author  Append a column
mostandleast  column as fom  with current date

represented make global variables

accordingto the
newvariable
(mercury)

Takeonly  Takeonly  Transform
ascending  thefirstrow ‘make'attribute intoa
order variable




image124.png
Row ID.

[S] make

Rowid

mercay





image125.png
Row DD

[S] make

ltoyota





image126.png
[oY——





image127.png
/5 Dialog - 0:27 - Java Edit Variable (simple) (create date.. — O X
File

Expression  Flow Variables Job Manager Selection

owvaraielst | Methodondy
e recuen new Dase (1 cosering 0
[57] k. workspace.
< >

T
@etnevie: o | rewmime

P oouie
Oovervaevarse: [ ] © o

ey




image128.png
. Classified values - 031 - Rule Engine (Append 2 column)

File Edit Hilte Navigation View

Table "default” - Rows: 33 Spec - Columns: 28 Properties  Flow Variables

RowD__|[1]symboling [[1] nomak...|[S]make _|[S] fuel_type |[S] aspraton [ [S] v_doors IBED [§]aeate date
Rowiso |1 7 foyota s o d front 557 Raltsa Nikolova [S2tDec 26 07:52:35 GVT 2020
Rowist |1 7 ftoyots s o fwd front 57 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowisz |1 7 ftoyots s four fwd front 57 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowiss 0 7 ftoyots s four fwd front 57 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowiss 0 T ftoyots s four and front 57 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowiss 0 ot ftoyots s four and front 57 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowiss 0 ot ftoyots s four fwd front 57 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowis7 0 ot ftoyots s four fwd front 57 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowiss 0 ot ftoyotadesel s four fwd front 57 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowiss 0 ot ftoyota desel s four fwd front 57 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowie0 0 ot ftoyots s four fwd front 57 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowiel 0 ot ftoyots s four fwd front 57 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowiz 0 ot ftoyots s four fwd front 5.7 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowiss |1 e ftoyots s o wd front 45 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowiss |1 e ftoyots s tvo wd front 45 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowiss |1 e ftoyots s tvo wd front 45 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowiss |1 e ftoyots s tvo wd front 45 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowiss |2 e ftoyots s tvo hardiop wd front ) Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowies |2 3% ftoyots s tvo hardtopwd front ) Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowies |2 3% ftoyota s tvo hatchback wd front ) Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowim |2 3% ftoyots s tvo hardtop wd front ) Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowi7i |2 3% ftoyots s tvo hatchback wd front ) Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Roniz |2 3% ftoyots s o convertble _wd front X Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowizs |1 & ftoyots T} four sedan fwd front 024 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowizs |1 & ftoyotadesel furbo four sedan fwd front 024 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowizs |1 & ftoyots s four hatchback ffnd front 024 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowize |1 & ftoyots s four sedan fwd front 024 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowi7r |1 & ftoyots s four hatchback ffnd front 024 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowizs |3 17 ftoyots s o hatchback wd front 029 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Ronis |3 17 ftoyots s o hatchback wd front 029 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowiso |1 £l ftoyots s four sedan wd front 045 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Rowist |1 2 ftoyot T} four negon—wd front 045 Raltsa Nikolova [SatDec 26 07:52:35 G 2020
Row7s 0 Imeraury furbo vo hatchback wd front 027 Raltsa Nikolova [SatDec 26 07:52:35 GMT 2020





image129.png
Aglobal variable is created with maximum engine size = 300 (max). Math Formula (Variable) nodes are
ssed to calculate the half and the quarter of the maximum engine size and create addtional variables

(max_half and max_quarter). Next, they are injected into two Row Filter nodes, where they are used

as upper and lower bound values in the ‘range checking' criterion. This way the values of the flow

/ariables will overwite the node's configuration settings.
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is exercise shows how a data loop works, and in particular - Chunk Loop. This loop node takes chunks of data (a
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and building up to the end result. Next, after converting the data type, a loop is created, which generates all 12 months of the
ar. Finally, using the Rule Engine node, 2 columins were added containing the name of the teacher that taught the course
and the town it was held in, as follows:
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per the task requirements for each sale, an older record exists with a few missing values, and a more recent record
th all field values correctly filed in. Both records have the same contract nr. The RowlD node is used on the column
tract nr, to check if and how many duplicates there are. The records are then sorted by load_date in descending
order, so that the first record of each contract number is the one with all fields filed in. In order to eliminate the
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s exercise extracts the total number of people from different work classes and income and combines the final resuits
t0 one structured table, ready to be reported. There is one discrepancy that can be noticed. When the first two tables are
d by the Joiner node, the first row is not present in the output table, because it id not have a ‘workclass' value. Thus,
the totals of the concatenated table are correct, since they are joined from an external source, but the output will not be at ts
integrity.

guration is the same as in the

Join Pivot table
X and Group totals
File ter from Pivoting.

w7

Load empcomnm workelass' Include
‘aduitdata'file  Pivot column - income’ Pivottotals from
Pivoting outputs





image54.PNG
A Diclog - 3:27 - Joiner (lin Pivot table) - o
File

Joiner Settings _ Column Selection Flow Variables Job Manager Selection  Memory Policy.

Join Mode:
Jommede
Soining Colums
@ WMatchal of the folowing O Match any of the foloning

Top Input left tabl) Bottom Input (1iht table)
‘@vﬂtﬂ_ vH@vﬂiﬂ_ vH ==

Performance Tuning

RowDs.

RowID seperatorinjoned ables ||





image55.PNG
/5 Dialog - 3:27 - Joiner (Join Pivot table) - o X
File
Joiner Settings Column Selection  Flow Variables Job Manager Selection Memory Policy
‘Top Input (left’ table)
Excude
Y fiter
>
=50K +Count(age)
- [[1] >50k+Count(age)
<
«
 Aways include ol columns
Bottom Input (right tble)
Excude Incude
Y riter Y rAter
S workdass. S 1] Count(age)
»
<
«
] Atways indude ll columns
Duplicate Column Handing Joining Columns Handiing
O Filter duplicates.
O Don'texeaute ] Remove joining columns from top input (left table)
(O Append suffix (automatic) [ Remove joining columns from bottom input (right’ table)

® Aopend austom suffx:

)





image56.png
[File Edit_Hite Novigation View

A Pivottable - 0:17 - Pivating (Group column- ‘workclss')

/. Group totals - 0:17 - Pivoting (Group column- ‘'workclass’)
[File Edit_Hilte Navigation View

‘Table “default’ - Rows: 9 Spec - Columns: 3 Properties Flow Variables

Table "default” - Rows: 9 Spec - Columns: 2 Properties Flow Varizbles

RowD |8 workdass [ 1] <=5oksope _[[1 J550KR8080 RowiD_[[8) workdase [[1]age
Fond 3 65 B Rond 2 5%
Rowt Federaigor [5%5 7 Ront )
Row2 LLocal-gov 1476 /617 Row2 Local-gov. 2093
Rows Never-nored 7 3 Rows ever-norked [7
Rows pvate (17733 =) Rows e [225%
RowS. [Self-empinc _|494 622 Row5. Self-emp-inc_[1116
Rowé [Self-emp-no... |1817 724 Rowé [Self-emp-no... [2541
Ron7 Swtegor 5% ) Ron7 Stotegor (1258
Rons thoutosy |15 a Rons Tithoutzsy 15

A Joined table - 327 - Joiner (oin pivettable)  — O X

File Edit_Hiite Navigation View

Table “defoult” - Rows: 8 Spec - Columns: 4 PropertiesFlow Variables

RowlD_[[S] workdass [[1] <=50Ke [[1] 550K [ 1] CountCe

[Rowl Rowi _Federalgov _[583 71 %0
[Row2 Ron2 _Localgov (1476 617 2053
[Row3_Row3 _Never-worked |7 3 2
Rowd Rows _private ___[17733 [#963 226%
[Rows Rows _selfenprnc (454 622 1116
[Rowé Roné _selfenpo.. 1817 723 2541
Row7 Row7 _stategov__ 8345 353 1256
[Rows Rows__(withoutpay |14 3 =





image57.PNG
/A Concatenated table - 3:2 - Concatenate (Include)

File Edit Hilte Navigation View

Table "default” - Rows: 9 Spec - Columns: 4 Properties Flow Variables.

RowD [ [] workdess [[1] <=50K+Countlage) | (1] >50K+Countioge) [[1
Rowi Ronl _ederalgor |59 7t %0
Row2_Row2 _Locagov__[1476 17 2095
Rows Row3_ever-norked |7 2 7
RoniRowd _pmate__|17753 = 2256
Rows Rows_self-emprnc_ %64 2 iy
Rowé_Rows_selfenpno... 1517 724 =T
Row7_Row7 stategov 945 =3 2%
Rows Rows _[withoutpay |14 @ )
Totals 2 a7z 7L ase1





image58.PNG
/5 Renamed/Retyped table - 329 - Column Rename (Changing column)

File Edit Hilte Navigation View

-Rows: 9 Spec - Columns: 4 Properties Flow Variables

[5] Workass | 1]V ofpeople with Income <= 50K_| 1] ofpeople with Income > 50K_|[1

Federaigov __[583 28 %0
oca-gov % 17 2095
ever-worked |7 ¥ 5

pruvate 7733 = 2256
selfempinc |94 oz iy
selfemp-notine_[1817 722 2sa1
tategov B3 =3 2%
thoutpay |14 3 )

2 a7z 7L ase1





image59.png
is exercise takes a data set with Soccer game results and applies various mathematical
ations. At the end, different totals and average values are calculated, using Math

Math Formula

Toatmamborot
File Reader s (Multi Column)  Math Formula
o< :.' a—8
- .
P—
Reads m'zk!ﬂm. ml}f Calculates and
aootcComas T Sardeatnd s s o
e aanmsn “Bimessis
‘Total number of from column
aooas

perteam




image60.PNG
Meta node - *Scored Goals (total)"

s =

team 1 -
total goals,  sum(score team 1)= # scored goals . Concatenate Column Rename
total games  count(score team 1) =# games. :} ' >= '
.
Jumusllg total goals pmum RowiD becomes  Sum(# games)
‘union of columns - thename ofthe _becomes Games
total games played team ‘Sum# scored goals)
becomes Scored goals
team2- team 2=team

total goals,  sum(score team 2) =# scored goals
total games  count(score team





image61.PNG
team 1 -
total goals taken,
total games

team2-
total goals taken,
total games

‘sum(score team
‘count(score team

Meta node - ‘Received Goals (total)

Concatenate GroupBy RowiD
.

Join using total goals pmum RowiD becomes

‘union of columns the name of the.

{otlgames layed team

Column Rename
.
‘Sum(# games)

becomes Games

‘Sum# taken goals)
becomes Taken goals





image62.PNG
[1] Scored goals

5
5
2
2
3
2
2
g
5
&
0
o
5
2
5

RowID

Cote divoire
(Croatia

Czech Republic [3
Ghana

Tran

Ttaly

Jepan

[Korea Republc_[2
Portugal

Saudi Arabia
Serbia andM...





image63.PNG
[1] Taken goals

5
2
2

&

RowID

Cote divoire

(Croatia

Czech Republic |4

Tran

Ttaly
=)
Korea Republic |4

Portugal
Saudi Arabia

Serbia andM...

Trindadand ..
Tunisa





image64.PNG
Expression

 $SCURRENT_COLUMNSS /$Games$




image65.PNG
Expression

1 (s5cored goalss-STaken goalss)/SGamess




image66.PNG
RowD |[]Scoredgoals |[1]Takengoaks |[1]Games |[[D]Scored goals_avg |[D]Tekengosls avg |[D]
| Angola i [2 El [0.333 0.667 [0.333
| Argentina 11 E 5 [22 .6 16
usvala 5 a3 0 125 s o
£l © 2 5 2 () e
CostaRica 3 0 5 T 5 =
Cote dTvore 5 a3 5 7 2 =)
Croatia 2 5 5 0667 T )
(Coech Repubic [3 2 5 T e )
Ewmdor 5 & 0 15 T 035
England 3 2 5 1.2 0.4 -8
France o 5 7 28 0 0857
(Germeny 11 5 a3 ) (XE] T
Ghana 0 a3 0 T s o5
ran 2 a3 5 &7 2 )
Toly 2 2 7 L7 0% )
Japan 2 7 E 0.667 2333 |-1667
Korea Repubic_[2 2 5 0667 PE) 067
esico 5 5 0 125 pES o
Netherands 3 2 0 075 05 035
Pasguzy 2 2 5 0667 0667 o
Poland 2 0 5 0667 PE) EES
Portugd 2 a3 B 033 0667
Saud Arsbia 2 2 5 087 FEE 67
Serbia and V.. |2 o 5 0667 = 267
Span 0 a 0 235 T P
Sneden 3 & & 075 T o5
Switzerand 4 o 0 B o T
Togo T 5 5 EE e )
Tindadand . 0 0 5 o PE] S
Tunssa 5 a3 5 T 2 &3
Usa 2 a3 o 087 2 )
= 5 7 5 0 i o4





image67.PNG
File Reader

Reads
2006 WC Calendar

team 1 - team 1 =team
total goals,  sum(score team 1) =# scored goals
total games  count(score team 1)=# games
GroupBy Column Rename
. .

team2- team 2=team

total goals,  sum(score team 2) =# scored goals
total games  coun(score team 2) = # games

team2-
total goals taken,  sum(score team 1) =#taken goals

total games  coun(score team 1)=# games

-

Joinusing  total goals perteam RowlD becomes
‘union of columns -
total games played

the name of the.
team

Column Rename
.
Sum(# games)
becomes Games

‘Sum# scored goals)
becomes Scored goals

Joinusing  total goals perteam RowlD becomes
‘union of columns - the name of the.
total games played team

Sum(# games)
becomes Games
‘Sum# taken goals)
becomes Taken goals

Math Formula
(Muiti Column)  Math Formula

Zlﬂﬂ

mrzmgmls, Calculates  Calculates and
Scored goals and  average values for appends column
takes Games  Scoredgoals and  Fitmeasure
from upper column  Taken goals





image68.png
|

Income by work class

Work class Income > 50|

? 191
Federal-gov 371
Local-gov 617
Never-worked

Private 4963
Self-emp-inc 622
Self-emp-not-in 1817 724
State-gov 945 353

ithout-pay 14

P income <= 50K | EPincome > S0k





image69.PNG
Il et Chrt

Edit Chart
Fine tune your chart by defining the series properties, interactivity, layout, as well as general formatting of text, shadows, background and borders.

EFincome <= 50k | @ Income > 50K

100





image70.PNG
Il Edit Chart X

Edit Chart
Select the data to display in the chart and bind it to the series.

i Selct Chart Type] 3 Slec Do ¢ Format Char

Chart Preview
@ EF1income <= SOK | EFIncome > 50K

Value 1) Seres”
Series 1
A Fiters
Expression Operstor Value 1 Value 2 Add..
Edt.
Remove
Move Up.
< >| [ MoveDown





image71.PNG
/A EditFilter Condition

Edit Filter Condition

Please fill following contents to create a filter condition.

Enter afilter condition:

| 4] [Not Equal to

Recalculate Totals

S —





image72.PNG
Income by work class

Work class Income <=50K Income >50K

? 1645 191
Federal-gov 589 371
Local-gov 1476 617
Never-worked 7

Private 17733 4963
Self-emp-inc 494 622
Self-emp-not-in 1817 724
State-gov 945 353
\Without-pay 14

P 1ncome <= 50K |Slncome > 50K





image73.PNG
A BecseaRaitsa B “Report Bxercise? Rlitsa 53
I 5

Income by work class

BIiGMIR

| Element : [30 ]
o] sae
v Background color: |1/ Auto v
Whitespace: @Auto ONoWrapping O Normal O Preformatted
Tableof Contents | SHe: Display:




image74.PNG
Azeeenie Y

Income by work class

[ Property Editor - Master Page:

Properties

General
(Border . Name
Margin
Header/Footer Header height: [ 1 [in | Background color: || Auto vl
(Comments | e neight: [05 [in | [Onentation:  [Londscape v ]
Advanced
With: [297 [mm V] Tpe: (a4 vl
Height: 210 [mm V]





image75.PNG
£ KNIV xplorer 52 =

EEEIEEA v

/b Bxercise2 Ralitsa

o Data setview 32 &= T ]

> . worklass - income

palette = Nr of people with Income <= 50K] [ Nr of people with Income > 50K Total Nr of people ‘

B jork class] Nr of people wit. Nr of people wit. otal Nr of people]
1\ Pointer Select e 1 INr of people wit..] INr of people wit..] [ig people] ‘

, Rectangle Select

= Report tems. ®
W Label
AaText

Number of people by work class No of peaple by work class and inceme

Dynamic Text

S Data

[l Image @ :

® :

ol crort
Elcross T s
QuickTools -
3 Aggregation -
W, Relative Time Period 2
MaserPoge] St | XML Source
2 Property Editor - Cell B
]
B
General General )
padng -
B
Userpropertis | P Background coon. (| Ao ]
Nomed Bxpresions | Vrticlaignment syle Moe V]
Event Handler
e Font: sie
Color: [ — 1ok v Bl
Whitepace @ Auto ONoWiapping ONormal O Preformatied





image76.PNG
BiGMIR

Income by work class

Work class Nr of people Income <= 50K N of people with Income > 50K Total Nr of people
Federal-gov 589 371 960
Local-gov 1476 617 2093
Never-worked 7 7
Private 17733 4963 22696
Self-emp-inc 494 622 1116
Self-emp-not-inc 1817 724 2541
State-gov 945 353 1298
Without-pay 14 14
24720 7841 32561





image77.PNG
| 3y 1 . 2 . 3 . 4 . s . 5 . 7 . 5 . s . 10 . 11 .

Nr of people with Income <= 50K| [Nr of people with Income > 50K Total Nr of people

[work class] INr of people wit..] INr of people wit..] [Total Nr of people]

Number of people by work class No of peaple by work class and inceme

Property Editor - Label

propertes | ighihs

General Page Break

Padding Before  [Auto

Borter

: e [Avto 5
Margin

Hyperink Master Page: [None v
[(PageBreak ]




image78.PNG
ld Edit Chart X

Edit Chart
Fine tune your chart by defining the series properties, interactivity, layout, as well as general formatting of text, shadows, background and borders.

Number of people by work class

Work ciass
Series.
Colorby: [N
Series. Title Type Z Order Visible Stacked Translucent
Vol (1) Series e - v O O

[ <Back Next> Fnsh || Cancel | Apply





image79.PNG
[ Edit chart

Edit Chart

Fine tune your chart by defining the series properties, interactivity, layout, as well as general formatting of text, shadows, background and borders.

I Select Chart Type | R, Select Data [jg Format Chart

 Chart Area
v Axis

Chart Preview

X-Axis
V-Ais
Title

=

Value (¥) Series - 1
Value (¥) Series - 2

No of peaple by wark class an

Legend B Legend Layout X

P

ieyos g

[ Visible 3 E HAVisible

T e | P R

T — fochon ———

o Dl e o —
o [
i e e
A — g g e
e o [2_J e [2_]
Teepacens

Tae Eotres | [mmacivty

@ @





image80.PNG
[ et Chart

Edit Chart

Fine tune your chart by defining the series properties, interactivity, layout, as well as general formatting of text, shadows, background and borders.

(i Select Chart Type | R Select Data [ Format Chart

 Chart Area
v Axis

Chart Preview

X-Axis

T No of peaple by work class and inceme

B Series Labels

- -
Value (¥) Series |"“’"‘ Jr ] [ValueData
) T lon Al
S (e
0 =0 =
| o C ]
| Ovsble prei: | ]
oo [ | V)| s | ]
widthi [——— V]| |separeton]. ]
Dshowserest] | Color NN | inets Points)
T [0 | et [2 ]
e [0 J o [ \





image81.png
< Income by work class

“

BIGMIR

Number of people by work class No of people by work class and income

=

popoasnen (O
1eng
surdwsyies
secanagum |0
s1end
Supdwaias
presee
Aed-naunm

urtou-duagjas
aBaters
noBesapay

nagieany
poomznay
surou-duses.

Work class.





image1.PNG
exercise demonstrates a short workflow used to read a data set from a_data-file, rename its columns, and create
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Columns renamed as follows: = Inflated -is *, <Inflated (True/False)>
<Colour, <Size>, <Act>, <Age>, <inflated (TruelFalse}> ELSE = Notinflated ‘Saves in new column <Full sentence>

‘accordingto balloons names ‘Saves in new column <Class>
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