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[1] [2]Worksheet 1
[bookmark: _Toc60596938]Data Exploration
Although the 3rd chapter of the “KNIME Beginner’s Luck” book introduces the reader to the concept of data exploration, it takes into consideration the first two parts of the book in which are explained basic concepts regarding the use of the software and a brief explanation about the main nodes used during the exercises. Also, it introduces the reader to the practices of extracting, visualising and storing data.

Therefore, during the first part of this report, will be possible to find a brief explanation of the nodes used during the completion of the exercises as well as some screenshots, taken to demonstrate every step.

[bookmark: _Toc60596939]Exercise 1
In the first exercise is required to read some data from the “yellow-small.data” file, rename the table’s column according to a given list and process some data based on some given conditions.

As visible from the first screenshot containing the whole workflow, only three nodes have been used.

[image: A picture containing timeline

Description automatically generated]
[bookmark: _Toc59359158][bookmark: _Toc60574252]Figure 1. WORKSHEET 1, DATA EXPLORATION - Exercise 1 - Full workflow. Source: [3]

The first node, whose configuration is visible in the screenshot below, takes care of reading the Data Set and rename the columns according to the instructions.
[image: Graphical user interface

Description automatically generated]
[bookmark: _Toc59359159][bookmark: _Toc60574253]Figure 2. WORKSHEET 1, DATA EXPLORATION - Exercise 1 - Step 1. Source: [3]

The second node processes the data based on the two given conditions and appends a sentence (inflated/not inflated) to a newly created “Class” column.
The image below represents the configuration settings of the node. In the expression window, it is possible to the used logical expression.
[image: Graphical user interface, text, application

Description automatically generated]
[bookmark: _Toc59359160][bookmark: _Toc60574254]Figure 3. WORKSHEET 1, DATA EXPLORATION - Exercise 1 - Step 2. Source: [3]

Finally, the last node creates a new “Full sentence” column containing a string that is the result of the joining operation applied to the columns “Class” and “Inflated”.

The figure below contains the settings of the “String Manipulation” node that binds the content of the two input classes.
[image: Graphical user interface, text, application

Description automatically generated]
[bookmark: _Toc59359161][bookmark: _Toc60574255]Figure 4. WORKSHEET 1, DATA EXPLORATION - Exercise 1 - Step 3. Source: [3]



The final result is visible in the next picture, that shows a virtual version of the generated table. New columns are visible on the right side.

[image: Table

Description automatically generated]
[bookmark: _Toc59359162][bookmark: _Toc60574256]Figure 5. WORKSHEET 1, DATA EXPLORATION - Exercise 1 - Final Result. Source: [3]

[bookmark: _Toc60596940]Exercise 2
The second exercise is a continuation of the first one.
It requires to write the produced data into the “Chapter3Exercise2” table of the “KBLBook.sqlite” database.

Due to a discrepancy between the column names used during the completion of the first exercise and the one in the DB used for the Exercise 2, the workflow has been modified to be adapted to the new schema.
The column “Full Sentence” has been therefore renamed as “Final Sentence”.

Follows a picture of the full workflow.

[image: A picture containing table

Description automatically generated]
[bookmark: _Toc59359163][bookmark: _Toc60574257]Figure 6. WORKSHEET 1, DATA EXPLORATION - Exercise 2 - Full workflow. Source: [3]
As visible in the above figure, to complete the exercise, have been used two nodes.
The first one (SQLite Connector) takes care of opening a connection to the “KBLBook.sqlite” database, while the second one (DB Writer) to write the content into the “Chapter3Exercise2” table.

Follow a series of pictures of the configuration used for the two nodes.
[image: Graphical user interface, text, application, email

Description automatically generated]
[bookmark: _Toc59359164][bookmark: _Toc60574258]Figure 7. WORKSHEET 1, DATA EXPLORATION - Exercise 2 - Step 1. Source: [3]




[image: Graphical user interface, text, application

Description automatically generated]
[bookmark: _Toc59359165][bookmark: _Toc60574259]Figure 8. WORKSHEET 1, DATA EXPLORATION - Exercise 2 - Step 2. Source: [3]

[bookmark: _Toc60596941]Exercise 3
In exercise 3 is required to read the file “adult.data” containing sample data related to the adult population and print three plots:
· Histogram
· Bar Chart
· Scatter Plot

The figure below represents the whole workflow divided into three parts, each containing the steps to achieve the creation of the charts.

[image: Diagram

Description automatically generated]
[bookmark: _Toc59359166][bookmark: _Toc60574260]Figure 9. WORKSHEET 1, DATA EXPLORATION - Exercise 3 - Full Workflow. Source: [3]

The first two steps consisted of reading the Data Set and changing the colour to the “sex” column’s content.

The next screenshot shows how the “Colour Manager” node has been set up to give a more readable format to the above-mentioned data.

[image: Graphical user interface

Description automatically generated]
[bookmark: _Toc59359167][bookmark: _Toc60574261]Figure 10. WORKSHEET 1, DATA EXPLORATION - Exercise 3 - Colour Manager set up. Source: [3]

The next set of figures shows how the first Histogram has been developed by creating 10 age bins and counting the values (occurrences) of age and sex of these 10 groups, using the “Pivoting” node.

It is also possible to note that some string manipulation and sorting procedures were necessary to achieve the result while creating the Histogram, due to sorting purposes.

The last screenshot represents the obtained Histogram, sorted to resemble the one in the book solution.
[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc59359168][bookmark: _Toc60574262]Figure 11. WORKSHEET 1, DATA EXPLORATION - Exercise 3 - Histogram step 1 (Auto-Binner). Source: [3]

[image: Graphical user interface, text, application

Description automatically generated]
[bookmark: _Toc59359169][bookmark: _Toc60574263]Figure 12. WORKSHEET 1, DATA EXPLORATION - Exercise 3 - Histogram step 2 (Pivoting). Source: [3]




[image: Graphical user interface, text

Description automatically generated]
[bookmark: _Toc59359170][bookmark: _Toc60574264]Figure 13. WORKSHEET 1, DATA EXPLORATION - Exercise 3 - Histogram step 2a (Pivoting). Source: [3]


[image: Graphical user interface, text

Description automatically generated]
[bookmark: _Toc59359171][bookmark: _Toc60574265]Figure 14. WORKSHEET 1, DATA EXPLORATION - Exercise 3 - Histogram step 2b (Pivoting). Source: [3]




[image: Chart, bar chart

Description automatically generated]
[bookmark: _Toc59359172][bookmark: _Toc60574266]Figure 15. WORKSHEET 1, DATA EXPLORATION - Exercise 3 - Histogram (Result). Source: [3]

The second chart, represented in the two figures above, was created counting the “workclass” column’s content.

The node used in this case was “Bar Chart (JavaScript)”.

[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc59359173][bookmark: _Toc60574267]Figure 16. WORKSHEET 1, DATA EXPLORATION - Exercise 3 - Bar Chart node setup. Source: [3]

[image: Chart

Description automatically generated]
[bookmark: _Toc59359174][bookmark: _Toc60574268]Figure 17. WORKSHEET 1, DATA EXPLORATION - Exercise 3 - Bar Chart Result. Source: [3]
Finally, the next and last set of figures show how the scatter plot was created by cross-referencing “age” and “hours-per-week” columns and how it has been used to highlight required data. To answer to the last question of the exercise, was necessary the use of the “Row Filter” that produced in output a table where all the required data can be examined more accurately (last screenshot).

[image: Graphical user interface, text, application

Description automatically generated]
[bookmark: _Toc59359175][bookmark: _Toc60574269]Figure 18. WORKSHEET 1, DATA EXPLORATION - Exercise 3 - Scatter Plot step 1. Source: [3]

[image: Graphical user interface, chart, scatter chart

Description automatically generated]
[bookmark: _Toc59359176][bookmark: _Toc60574270]Figure 19. WORKSHEET 1, DATA EXPLORATION - Exercise 3 - Scatter Plot - Data selected for the extraction. Source: [3]

[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc59359177][bookmark: _Toc60574271]Figure 20. WORKSHEET 1, DATA EXPLORATION - Exercise 3 - Scatter Plot - Data filtered. Source: [3]


[image: Application, table

Description automatically generated]
[bookmark: _Toc59359178][bookmark: _Toc60574272]Figure 21. WORKSHEET 1, DATA EXPLORATION - Exercise 3 - Scatter Plot - Data extracted. Source: [3]
[bookmark: _Toc60596942]First Model Creation
Chapter 4 of the book introduces the reader to the understanding of concepts such as Data Mining and Neural Networks, explaining how this can be achieved by setting up the workflow to organise, clean, normalise and partition a data set that, when ready, can be used to train and test various models and algorithms that can be implemented making use of specific nodes.

This chapter introduces the nodes present in the Mining and Analytics categories, different models such as Naïve Bayes and Decision tree. It also gives an introduction to Neural Networks, in particular MLP architecture, explaining different algorithms.

[bookmark: _Toc60596943]Exercise 1
[image: Diagram

Description automatically generated]
[bookmark: _Toc60574273]Figure 22. WORKSHEET 1, FIRST MODEL CREATION - Exercise 1 - Full Workflow. Source: [3]

The first exercise of the 4th chapter focuses on the training of a Decision Tree model. In this particular scenario, the model should predict which class a wine belongs to.

To achieve the goal, the “wine.data” data set has been read using the “File reader” node and its content has been split in two parts with a proportion of 80% - 20%. Successively, the first part has been given in input to the “Decision Tree Learner” node that created the model passed in input to the Predictor node (Decision Tree Predictor). This applied the model to the second part of the data set (Training Data Set) and classified the wines contained in it.

The last node, the “Scorer (JavaScript)”, generated a Confusion Matrix, that has been then used to detect the accuracy of the model.

The set of screenshots below shows the configuration of the “Learner” node and “Scorer” (the Predictor one has been left with its original configuration).

The last figure instead, represents the Confusion Matrix.

[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc60574274]Figure 23. WORKSHEET 1, FIRST MODEL CREATION - Exercise 1 - Decision Tree Learner configuration. Source: [3]

[image: Graphical user interface

Description automatically generated]
[bookmark: _Toc60574275]Figure 24. WORKSHEET 1, FIRST MODEL CREATION - Exercise 1 - Scorer node configuration. Source: [3]

[image: Table

Description automatically generated]
[bookmark: _Toc60574276]Figure 25. WORKSHEET 1, FIRST MODEL CREATION - Exercise 1 - Confusion Matrix. Source: [3]
[bookmark: _Toc60596944]Exercise 2
The exercise 2 requires training an MLP to classify data according to the values of the “class” column of the given Data Set.

The approach used for this exercise was to prepare the Data Set to be read by the MLP learner node, normalise (transforming it to belong to the [0,1] interval) and pass it to the Learner/Predictor to create the model and classify the data.

Successively, some operation to reverse the changes have been applied to de-normalise the data so that the scorer could read it properly.

The first screenshot represents the full Workflow, divided into different parts thanks to the use of some labels, while the last two show respectively the configuration of the MLP Learner node and the content of the confusion matrix generated by the Scorer.

[image: Graphical user interface

Description automatically generated with medium confidence]
[bookmark: _Toc60574277]Figure 26. WORKSHEET 1, FIRST MODEL CREATION – Exercise 2 - Full Workflow. Source: [3]

[image: Graphical user interface, text, application

Description automatically generated]
[bookmark: _Toc60574278]Figure 27. WORKSHEET 1, FIRST MODEL CREATION - Exercise 2 - MLP Learner node configuration. Source: [3]





[image: Table

Description automatically generated]
[bookmark: _Toc60574279]Figure 28. WORKSHEET 1, FIRST MODEL CREATION - Exercise 2 - Confusion Matrix. Source: [3]


[bookmark: _Toc60596945]Exercise 3
The last exercise of the chapter requires to analyse the data related to visitors of a website for the year 2013. It then requires producing a chart with some statistical information and train a Naïve Bayes model to discover whether a specific data row belongs to a weekday or weekend.

To note that the solution proposed in the exercise, didn’t respect what explained in the chapter. The data set was not partitioned as a Test and Training but was entirely used to perform both the tasks.

In the workflow, as visible in the following screenshot, the data set is split with a 70% - 30% proportion.

[image: Chart, diagram

Description automatically generated]
[bookmark: _Toc60574280]Figure 29. WORKSHEET 1, FIRST MODEL CREATION - Exercise 3 - Full Workflow. Source: [3]

The following set of screenshots provides a brief explanation of the configuration of Chart, Partitioning and Naïve Bayes learner nodes and shows the ROC curve and the Confusion Matrix.

[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc60574281]Figure 30. WORKSHEET 1, FIRST MODEL CREATION - Exercise 3 - Statistics node configuration. Source: [3]

[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc60574282]Figure 31. WORKSHEET 1, FIRST MODEL CREATION - Exercise 3 - Partitioning node configuration. Source: [3]

[image: Graphical user interface, text, application

Description automatically generated]
[bookmark: _Toc60574283]Figure 32. WORKSHEET 1, FIRST MODEL CREATION - Exercise 3 - Naive Bayes Learner node configuration. Source: [3]

[image: Chart, line chart

Description automatically generated]
[bookmark: _Toc60574284]Figure 33. WORKSHEET 1, FIRST MODEL CREATION - Exercise 3 - ROC Curve. Source: [3]

[image: Table

Description automatically generated]
[bookmark: _Toc60574285]Figure 34. WORKSHEET 1, FIRST MODEL CREATION - Exercise 3 - Confusion Matrix. Source: [3]

[bookmark: _Toc60596946]Worksheet 2
[bookmark: _Toc60596947]First Report Workflow
The 5th chapter of the book is focused on the preparation of the Workflow for the creation of the final report.
In this chapter is explained how to install the Knime Report Designer Extension (based on BIRT) and how to use a few more nodes to prepare the data for the final part of a project as well as how to make the Workflow more readable, introducing the use of Meta-nodes, particular objects used to group a set of nodes into one.

[bookmark: _Toc60596948]Exercise 1
The exercise 1 requires reading data from the “adult.data” data set, to calculate whether the income of each person is greater or lower than 50K and organise the result in a table.

As visible in the screenshot below, the “Pivoting” node was used to group and count the number of people that worked in all the fields present in the data set while the new “RowID” node was used to change the content of the “Row ID” column. This to make the result more readable.

It is also possible to see that in this workflow has been used a new node: Data to Report. This acts as a bridge between the KNIME environment and the Report Extension. 
[image: A picture containing text

Description automatically generated]
[bookmark: _Toc60574286]Figure 35. WORKSHEET 2, FIRST REPORT WORKFLOW – Exercise 1 – Full Workflow. Source: [3]

[bookmark: _Toc60596949]Exercise 2
The second exercise is an extension of the first one. Here is required to extend the table with a new column containing the total number of people for each work class and a new row containing the sum of each column’s content.

As visible in the next screenshot, the first part of the workflow is similar to the previous one. A “Joiner” node and a few more have been added after the “Pivoting” one, to append the “age” column to the table and creating the “Total” row, to give the final shape to the table and prepare the workflow for the report.

[image: ]
[bookmark: _Toc60574287]Figure 36. WORKSHEET 2, FIRST REPORT WORKFLOW – Exercise 2 – Full Workflow. Source: [3]
[bookmark: _Toc60596950]Exercise 3
The 3rd and last exercise of the chapter requires reading World Soccer Cup 2006 related data set and calculate some variables listed in the description. Once calculated these fields, it requires to make the workflow more readable using some meta-nodes.

The following set of images represent the following:

· Full workflow, without the meta-nodes’ implementation
· Full workflow after having created the meta-nodes
· Scored goals meta-node
· Taken goals meta-node
· AVGs and Fit measure meta-node
· Result table

[image: ]
[bookmark: _Toc60574288]Figure 37. WORKSHEET 2, FIRST REPORT WORKFLOW – Exercise 3 – Full Workflow. Source: [3]

[image: ]
[bookmark: _Toc60574289]Figure 38. WORKSHEET 2, FIRST REPORT WORKFLOW – Exercise 3 – Full Workflow with meta-nodes. Source: [3]

[image: ]
[bookmark: _Toc60574290]Figure 39. WORKSHEET 2, FIRST REPORT WORKFLOW – Exercise 3 – Scored goals meta-node. Source: [3]

[image: ]
[bookmark: _Toc60574291]Figure 40. WORKSHEET 2, FIRST REPORT WORKFLOW – Exercise 3 – Taken goals meta-node. Source: [3]

[image: ]
[bookmark: _Toc60574292]Figure 41. WORKSHEET 2, FIRST REPORT WORKFLOW – Exercise 3 - AVGs and Fit measure meta-node. Source: [3]

[image: ]
[bookmark: _Toc60574293]Figure 42. WORKSHEET 2, FIRST REPORT WORKFLOW – Exercise 3 - Final result. Source: [3]

[bookmark: _Toc60596951]First Report
The final chapter of the Knime Beginner’s luck book focuses on the Final Reports’ creation. It explains to the reader how to switch from the Workflow View to the Report one and how to use the different tools present in its interface and export the Final Report in different formats.

[bookmark: _Toc60596952]Exercise 1
The first exercise required to create a report for Exercise 1 of the previous chapter. A table and a bar chart that resembles the book solution needed to be created. Part 1a of the exercise, asks to remove the “Private” column’s value from the chart, since it could cause visualisation problems and to define and apply a stylesheet to Header and Columns of the table.

The following set of images represents the layout or the created report as well as the web preview and the configuration of table and chart. The last screenshot shows instead how the stylesheets were created and applied.

[image: Graphical user interface

Description automatically generated with medium confidence]
[bookmark: _Toc60574294]Figure 43. WORKSHEET 2, FIRST REPORT – Exercise 1 - Report layout. Source: [3]

[image: Graphical user interface, chart

Description automatically generated]
[bookmark: _Toc60574295]Figure 44. WORKSHEET 2, FIRST REPORT – Exercise 1 - Web preview. Source: [3]

[image: Graphical user interface

Description automatically generated]
[bookmark: _Toc60574296]Figure 45. WORKSHEET 2, FIRST REPORT – Exercise 1 - Table Settings. Source: [3]

[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc60574297]Figure 46. WORKSHEET 2, FIRST REPORT – Exercise 1 - Chart Y axis, Series 1. Source: [3]

[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc60574298]Figure 47. WORKSHEET 2, FIRST REPORT – Exercise 1 - Chart Y axis, Series 2. Source: [3]

[image: Graphical user interface

Description automatically generated]
[bookmark: _Toc60574299]Figure 48. WORKSHEET 2, FIRST REPORT – Exercise 1 - Chart filter settings (1a Exercise). Source: [3]

[image: Graphical user interface

Description automatically generated]
[bookmark: _Toc60574300]Figure 49. WORKSHEET 2, FIRST REPORT – Exercise 1 -Chart X axis setup. Source: [3]

[image: Graphical user interface

Description automatically generated]
[bookmark: _Toc60574301]Figure 50. WORKSHEET 2, FIRST REPORT – Exercise 1 - Chart Y axis setup. Source: [3]

[image: A picture containing text, screenshot, indoor

Description automatically generated]
[bookmark: _Toc60574302]Figure 51. WORKSHEET 2, FIRST REPORT – Exercise 1 - Chart Legend setup. Source: [3]

[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc60574303]Figure 52. WORKSHEET 2, FIRST REPORT – Exercise 1 - Table Header and Cell styles. Source: [3]
[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc60574304]Figure 53. WORKSHEET 2, FIRST REPORT – Exercise 1 - Exporting Report as Word Document. Source: [3]

[bookmark: _Toc60596953]Exercise 2
Exercise number 2 required to build a report based on Exercise 2 of Chapter 5.
The Report needed to be created adding a logo and a title and to be set up to be exported as a PPT presentation. It also required to generate a table and 2 charts to that needed to be set up following some specifications.

The following screenshots show the different steps used to accomplish its completion. To note that in some screenshot is possible to find some notes taken to show that the new version of KNIME might have different features than the one used during the writing of the book.


[image: Graphical user interface, application, Word

Description automatically generated]
[bookmark: _Toc60574305]Figure 54. WORKSHEET 2, FIRST REPORT – Exercise 2 - Step 1 - Logo creation. Source: [3]
[image: Graphical user interface, Word

Description automatically generated]
[bookmark: _Toc60574306]Figure 55. WORKSHEET 2, FIRST REPORT – Exercise 2 - Step 2 - Title creation. Source: [3]

[image: Graphical user interface, application, Word

Description automatically generated]
[bookmark: _Toc60574307]Figure 56. WORKSHEET 2, FIRST REPORT – Exercise 2 - Step 3 – Table set up. Source: [3]

[image: Graphical user interface

Description automatically generated]
[bookmark: _Toc60574308]Figure 57. WORKSHEET 2, FIRST REPORT – Exercise 2 - Step 4 - Chart 1. Source: [3]

[image: Graphical user interface, chart, line chart

Description automatically generated]
[bookmark: _Toc60574309]Figure 58. WORKSHEET 2, FIRST REPORT – Exercise 2 - Step 5 - Chart 2. Source: [3]

[image: A screenshot of a computer

Description automatically generated]
[bookmark: _Toc60574310]Figure 59. WORKSHEET 2, FIRST REPORT – Exercise 2 - Step 6 - Chart 2 (No font and colour). Source: [3]

[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc60574311]Figure 60. WORKSHEET 2, FIRST REPORT – Exercise 2 - Step 7 - Moving labels on the side (Chart 2). Source: [3]

[image: Table

Description automatically generated with medium confidence]
[bookmark: _Toc60574312]Figure 61. WORKSHEET 2, FIRST REPORT – Exercise 2 - Result - First Page. Source: [3]

[image: Graphical user interface, chart

Description automatically generated with medium confidence]
[bookmark: _Toc60574313]Figure 62. WORKSHEET 2, FIRST REPORT – Exercise 2 - Result - Second Page. Source: [3]

[bookmark: _Toc60596954]Exercise 3
In the last exercise finally, was required to set up a report with logo, title and three different charts plus a table, representing the data of Exercise 3 of Chapter 5.

The following images represent, in order, the three charts and the table as indicated in the exercise brief.



[image: Graphical user interface, application
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[bookmark: _Toc60574314]Figure 63. WORKSHEET 2, FIRST REPORT – Exercise 3 - Chart 1 set up. Source: [3]

[image: Graphical user interface, application
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[bookmark: _Toc60574315]Figure 64. WORKSHEET 2, FIRST REPORT – Exercise 3 - Chart 2 set up. Source: [3]

[image: Graphical user interface, application
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[bookmark: _Toc60574316]Figure 65. WORKSHEET 2, FIRST REPORT – Exercise 3 - Chart 3 set up. Source: [3]

[image: A screenshot of a computer

Description automatically generated with medium confidence]
[bookmark: _Toc60574317]Figure 66. WORKSHEET 2, FIRST REPORT – Exercise 3 - Chart 3.1 set up. Source: [3]

[image: A picture containing text, screenshot, indoor
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[bookmark: _Toc60574318]Figure 67. WORKSHEET 2, FIRST REPORT – Exercise 3 - Chart 3.2 set up. Source: [3]

[image: A picture containing text, screenshot, indoor
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[bookmark: _Toc60574319]Figure 68. WORKSHEET 2, FIRST REPORT – Exercise 3 - Chart 3.3 set up. Source: [3]

[image: Graphical user interface, application
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[bookmark: _Toc60574320]Figure 69. WORKSHEET 2, FIRST REPORT – Exercise 3 - Table 4 set up. Source: [3]

[image: ]
[bookmark: _Toc60574321]Figure 70. WORKSHEET 2, FIRST REPORT – Exercise 3 - Table 4.1 set up. Source: [3]

[image: Graphical user interface

Description automatically generated]
[bookmark: _Toc60574322]Figure 71. WORKSHEET 2, FIRST REPORT – Exercise 3 - Table 4.2 set up. Source: [3]

[image: Graphical user interface

Description automatically generated]
[bookmark: _Toc60574323]Figure 72. WORKSHEET 2, FIRST REPORT – Exercise 3 - Table 4.3 set up. Source: [3]

[image: Graphical user interface

Description automatically generated]
[bookmark: _Toc60574324]Figure 73. WORKSHEET 2, FIRST REPORT – Exercise 3 - Table 4.4 set up. Source: [3]

[image: A picture containing text, measuring stick, screenshot
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[bookmark: _Toc60574325]Figure 74. WORKSHEET 2, FIRST REPORT – Exercise 3 - Result – 1st Chart. Source: [3]

[image: A picture containing chart

Description automatically generated]
[bookmark: _Toc60574326]Figure 75. WORKSHEET 2, FIRST REPORT – Exercise 3 - Result – 2nd Chart. Source: [3]
[image: Graphical user interface, application, Word

Description automatically generated]
[bookmark: _Toc60574327]Figure 76. WORKSHEET 2, FIRST REPORT – Exercise 3 - Result - 3rd Chart. Source: [3]

[image: Graphical user interface, table
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[bookmark: _Toc60574328]Figure 77. WORKSHEET 2, FIRST REPORT – Exercise 3 - Result - 4th Table. Source: [3]

[image: Graphical user interface, application
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[bookmark: _Toc60574329]Figure 78. WORKSHEET 2, FIRST REPORT – Exercise 3 - Result - Exporting Report as HTML. Source: [3]
[bookmark: _Toc60596955]Worksheet 3
The third worksheet is adapted from the second chapter of the Advanced Luck book, that explains more advanced features of the KNIME platform.

[bookmark: _Toc60596956]Database Operations
[bookmark: _Toc60596957]Exercise 1
The second chapter of the book introduces the use of some new nodes helpful whilst connecting to Databases.
The first exercise requires to create an empty workflow that creates an SQLi database with some data read from a CSV file.

[image: Diagram

Description automatically generated]
[bookmark: _Toc60574330]Figure 79. WORKSHEET 3, DATABASE OPERATIONS – Exercise 1 - Full Workflow. Source: [3]
As visible from the above workflow, the “cars-85” file has been read and filtered to write the first 20 rows into the “KCBook.sqlite” database, making use of the DB Writer node.

 The next set of figures, show the configuration of the nodes used to write the different tables of the DB.

[image: Graphical user interface
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[bookmark: _Toc60574331]Figure 80. WORKSHEET 3, DATABASE OPERATIONS – Exercise 1 - Row filter. Source: [3]

[image: Graphical user interface, text, application
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[bookmark: _Toc60574332]Figure 81. WORKSHEET 3, DATABASE OPERATIONS – Exercise 1 - cars85firsthalf table writing. Source: [3]

[image: Graphical user interface, text, application
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[bookmark: _Toc60574333]Figure 82. WORKSHEET 3, DATABASE OPERATIONS – Exercise 1 - cars85 table writing. Source: [3]

[bookmark: _Toc60596958]Exercise 2
In the second exercise is required to read the content of the table “cars85” of the same DB and filter the data to keep just a few attributes and car makes.
Following screenshots show how the workflow has been implemented using the simplest technique: filter the content making use of an SQL query.
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Description automatically generated with medium confidence]
[bookmark: _Toc60574334]Figure 83. WORKSHEET 3, DATABASE OPERATIONS – Exercise 2 - Full Workflow. Source: [3]
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[bookmark: _Toc60574335]Figure 84. WORKSHEET 3, DATABASE OPERATIONS – Exercise 2 - SQL query. Source: [3]
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[bookmark: _Toc60574336]Figure 85. WORKSHEET 3, DATABASE OPERATIONS – Exercise 2 - Result. Source: [3]

[bookmark: _Toc60596959]Execise 3
In the last exercise of the chapter is required to extract some data from the previously created DB.
As the book implementation differs from the one in the .knar files present on the downloaded material, the author has chosen to use the legacy looping node to respect book’s execution.

The following images represent the configuration and result of the implemented workflow.
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[bookmark: _Toc60574337]Figure 86. WORKSHEET 3, DATABASE OPERATIONS – Exercise 3 - Full Workflow. Source: [3]
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[bookmark: _Toc60574338]Figure 87. WORKSHEET 3, DATABASE OPERATIONS – Exercise 3 -Reference values column creation. Source: [3]
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[bookmark: _Toc60574339]Figure 88. WORKSHEET 3, DATABASE OPERATIONS – Exercise 3 - Database Looping node configuration. Source: [3]

[bookmark: _Toc60596960]Accessing information From The Web
The 3rd chapter of the book explains how to connect workflows to the internet, in particular how to access data stored in Google Sheets and resources located on the web.

[bookmark: _Toc60596961]Exercise 1
In this exercise is required to retrieve some information from a database located on the web, accessible through an API.
The goal of the exercise is to create links to the resources by concatenating a given URL to a series of keys located in a Google Sheet file.

The following screenshots represent the steps followed to achieve the obtained results.
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[bookmark: _Toc60574340]Figure 89. WORKSHEET 3, ACCESSING INFORMATION FROM THE WEB – Exercise 1 -Google Sheet Reader configuration. Source: [3]
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[bookmark: _Toc60574341]Figure 90. WORKSHEET 3, ACCESSING INFORMATION FROM THE WEB – Exercise 1 -URL Creation. Source: [3]
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[bookmark: _Toc60574342]Figure 91. WORKSHEET 3, ACCESSING INFORMATION FROM THE WEB – Exercise 1 - Get Request execution. Source: [3]
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[bookmark: _Toc60574343]Figure 92. WORKSHEET 3, ACCESSING INFORMATION FROM THE WEB – Exercise 1 - Molecule column creation. Source: [3]
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[bookmark: _Toc60574344]Figure 93. WORKSHEET 3, ACCESSING INFORMATION FROM THE WEB – Exercise 1 - Column filter configuration. Source: [3]
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[bookmark: _Toc60574345]Figure 94. WORKSHEET 3, ACCESSING INFORMATION FROM THE WEB – Exercise 1 - Molecule Visualiser. Source: [3]
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[bookmark: _Toc60574346]Figure 95. WORKSHEET 3, ACCESSING INFORMATION FROM THE WEB – Exercise 1 - Final Result. Source: [3]
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[bookmark: _Toc60574347]Figure 96. WORKSHEET 3, ACCESSING INFORMATION FROM THE WEB – Exercise 1 - Full Workflow. Source: [3]

[bookmark: _Toc60596962]Worksheet 4
[bookmark: _Toc60596963]Date and Time Manipulation
The 4th chapter focuses on the manipulation of Date and Time. It explains how conversion between String data type and Date&Time works, how to calculate time differences and introduces some statistical concepts such as the Moving Average and Moving Aggregation.

[bookmark: _Toc60596964]Exercise 1
Exercise 1 requires adding random dates to 170 rows of a CSV file and to consider them as sales dates so that they can be used for some weekly/monthly statistics.

The following screenshots represent the steps followed to create and configure the workflow for the required tasks.
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[bookmark: _Toc60574348]Figure 97. WORKSHEET 4, DATE AND TIME MANIPULATION – Exercise 1 - Full Workflow. Source: [3]
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[bookmark: _Toc60574349]Figure 98. WORKSHEET 4, DATE AND TIME MANIPULATION – Exercise 1 – Random Dates interval creation. Source: [3]
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[bookmark: _Toc60574350]Figure 99. WORKSHEET 4, DATE AND TIME MANIPULATION – Exercise 1 - Joiner Setup (Options Tab). Source: [3]
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[bookmark: _Toc60574351]Figure 100. WORKSHEET 4, DATE AND TIME MANIPULATION – Exercise 1 - Joiner Setup (Column Selection Tab). Source: [3]
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[bookmark: _Toc60574352]Figure 101. WORKSHEET 4, DATE AND TIME MANIPULATION – Exercise 1 - Date&Time based row filter. Source: [3]
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[bookmark: _Toc60574353]Figure 102. WORKSHEET 4, DATE AND TIME MANIPULATION – Exercise 1 -Date fields extraction. Source: [3]
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[bookmark: _Toc60574354]Figure 103. WORKSHEET 4, DATE AND TIME MANIPULATION – Exercise 1 - Monthly Sales Setup. Source: [3]
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[bookmark: _Toc60574355]Figure 104. WORKSHEET 4, DATE AND TIME MANIPULATION – Exercise 1 - Monthly Sales Setup (Aggregation Tab). Source: [3]
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[bookmark: _Toc60574356]Figure 105. WORKSHEET 4, DATE AND TIME MANIPULATION – Exercise 1 - Monthly Sales Result. Source: [3]
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[bookmark: _Toc60574357]Figure 106. WORKSHEET 4, DATE AND TIME MANIPULATION – Exercise 1 - Daily Sales Setup. Source: [3]
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[bookmark: _Toc60574358]Figure 107. WORKSHEET 4, DATE AND TIME MANIPULATION – Exercise 1 - Daily Sales Setup (Aggregation Tab). Source: [3]
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[bookmark: _Toc60574359]Figure 108. WORKSHEET 4, DATE AND TIME MANIPULATION – Exercise 1 - Daily Sales Result. Source: [3]

[bookmark: _Toc60596965]Exercise 2
Exercise 2 requires to isolate the rows of the previously created CSV that represent dates older than one year. To achieve the goal, the column “Date and Time” has been converted to Date&Time and the difference between the current date and the converted ones has been calculated, to highlight the right rows.
The result has been organised by Date and two Moving Averages with different moving windows have been calculated. The result is visible in the last screenshot.
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[bookmark: _Toc60574360]Figure 109. WORKSHEET 4, DATE AND TIME MANIPULATION – Exercise 2 - Full Workflow. Source: [3]
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[bookmark: _Toc60574361]Figure 110. WORKSHEET 4, DATE AND TIME MANIPULATION – Exercise 2 - Calculations grouped in a meta node. Source: [3]
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[bookmark: _Toc60574362]Figure 111. WORKSHEET 4, DATE AND TIME MANIPULATION – Exercise 2 - Date and Time column conversion. Source: [3]
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[bookmark: _Toc60574363]Figure 112. WORKSHEET 4, DATE AND TIME MANIPULATION – Exercise 2 - Difference calculation. Source: [3]
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[bookmark: _Toc60574364]Figure 113. WORKSHEET 4, DATE AND TIME MANIPULATION – Exercise 2 - Result filtering. Source: [3]
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[bookmark: _Toc60574365]Figure 114. WORKSHEET 4, DATE AND TIME MANIPULATION – Exercise 2 - Final Plot. Source: [3]

[bookmark: _Toc60596966]Worksheet 5
Worksheet 5 include topics such as Flow Variables, Loops and Switches.
Wanting to give a brief idea of what these concepts represent, it is possible to refer to any Programming Language. Flow variables can be compared to variables, or rather “data container” that can temporarily store useful data to the execution of the program (Workflow). Loops are defined by a set of instructions that are repeated until a certain condition is reached. In the KNIME environment, different loops types are represented by different nodes.
Finally, switches represent what in Programming is called a conditional statement.
The final part of the book also introduces some new concept related to the creation of the reports. It makes use of concepts such as “Flow variables” for the creation of a dynamic report.

From now on, exercises will include just a set of screenshots taken to show how they have been performed, without including any reference to the exercise brief. This because due to the words limit of the assignment would be impossible to stay within this limit.
The explanation will start again in the 6th worksheet, with the implementation of the Data Warehouse.

[bookmark: _Toc60596967]Flow variables
[bookmark: _Toc60596968]Exercise 1
[image: A picture containing timeline
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[bookmark: _Toc60574366]Figure 115. WORKSHEET 5, FLOW VARIABLES – Exercise 1 - Full Workflow. Source: [3]
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[bookmark: _Toc60574367]Figure 116. WORKSHEET 5, FLOW VARIABLES – Exercise 1 - Global variables definition. Source: [3]
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[bookmark: _Toc60574368]Figure 117. WORKSHEET 5, FLOW VARIABLES – Exercise 1 - Table filter by month (Filter Criteria). Source: [3]
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[bookmark: _Toc60574369]Figure 118. WORKSHEET 5, FLOW VARIABLES – Exercise 1 - Table filter by month (Month GV). Source: [3]
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[bookmark: _Toc60574370]Figure 119. WORKSHEET 5, FLOW VARIABLES – Exercise 1 - Table filter by month Result. Source: [3]
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[bookmark: _Toc60574371]Figure 120. WORKSHEET 5, FLOW VARIABLES – Exercise 1 - Table filter by year (Filter Criteria). Source: [3]
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[bookmark: _Toc60574372]Figure 121. WORKSHEET 5, FLOW VARIABLES – Exercise 1 - Table filter by year (Year GV). Source: [3]
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[bookmark: _Toc60574373]Figure 122. WORKSHEET 5, FLOW VARIABLES – Exercise 1 - Table filter by year Result. Source: [3]

[bookmark: _Toc60596969]Exercise 2
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[bookmark: _Toc60574374]Figure 123. WORKSHEET 5, FLOW VARIABLES – Exercise 2 - Full Workflow. Source: [3]
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[bookmark: _Toc60574375]Figure 124. WORKSHEET 5, FLOW VARIABLES – Exercise 2 - Global variable set up. Source: [3]
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[bookmark: _Toc60574376]Figure 125. WORKSHEET 5, FLOW VARIABLES – Exercise 2 - Grouping content by make. Source: [3]
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[bookmark: _Toc60574377]Figure 126. WORKSHEET 5, FLOW VARIABLES – Exercise 2 - Grouping content by make (Aggregation Tab). Source: [3]
[image: Graphical user interface

Description automatically generated]
[bookmark: _Toc60574378]Figure 127. WORKSHEET 5, FLOW VARIABLES – Exercise 2 - First Flow variable. Source: [3]
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[bookmark: _Toc60574379]Figure 128. WORKSHEET 5, FLOW VARIABLES – Exercise 2 - Second Flow variable. Source: [3]
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[bookmark: _Toc60574380]Figure 129. WORKSHEET 5, FLOW VARIABLES – Exercise 2 - Append user column. Source: [3]
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[bookmark: _Toc60574381]Figure 130. WORKSHEET 5, FLOW VARIABLES – Exercise 2 - Third Flow variable. Source: [3]
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[bookmark: _Toc60574382]Figure 131. WORKSHEET 5, FLOW VARIABLES – Exercise 2 - Append Timestamp column. Source: [3]
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[bookmark: _Toc60574383]Figure 132. WORKSHEET 5, FLOW VARIABLES – Exercise 2 - Final result. Source: [3]

[bookmark: _Toc60596970]Exercise 3
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[bookmark: _Toc60574384]Figure 133. WORKSHEET 5, FLOW VARIABLES – Exercise 3 - Full Workflow. Source: [3]
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[bookmark: _Toc60574385]Figure 134. WORKSHEET 5, FLOW VARIABLES – Exercise 3 - Workflow variable. Source: [3]
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[bookmark: _Toc60574386]Figure 135. WORKSHEET 5, FLOW VARIABLES – Exercise 3 - Max/2 calculated using Java Edit Variable node. Source: [3]
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[bookmark: _Toc60574387]Figure 136. WORKSHEET 5, FLOW VARIABLES – Exercise 3 - Max/4 calculated using Java Edit Variable node. Source: [3]
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[bookmark: _Toc60574388]Figure 137. WORKSHEET 5, FLOW VARIABLES – Exercise 3 - Engine size between 150 and 300. Source: [3]
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[bookmark: _Toc60574389]Figure 138. WORKSHEET 5, FLOW VARIABLES – Exercise 3 - Engine size between 150 and 300 (Result). Source: [3]
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[bookmark: _Toc60574390]Figure 139. WORKSHEET 5, FLOW VARIABLES – Exercise 3 - Engine size between 75 and 150. Source: [3]
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[bookmark: _Toc60574391]Figure 140. WORKSHEET 5, FLOW VARIABLES – Exercise 3 - Engine size between 75 and 150 (Result). Source: [3]

[bookmark: _Toc60596971]Exercise 4
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[bookmark: _Toc60574392]Figure 141. WORKSHEET 5, FLOW VARIABLES – Exercise 4 - Full Workflow. Source: [3]
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[bookmark: _Toc60574393]Figure 142. WORKSHEET 5, FLOW VARIABLES – Exercise 4 - Wrapped Workflow. Source: [3]
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[bookmark: _Toc60574394]Figure 143. WORKSHEET 5, FLOW VARIABLES – Exercise 4 – Component Parameters settings. Source: [3]
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[bookmark: _Toc60574395]Figure 144. WORKSHEET 5, FLOW VARIABLES – Exercise 4 – Meta node Body Style. Source: [3]
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[bookmark: _Toc60574396]Figure 145. WORKSHEET 5, FLOW VARIABLES – Exercise 4 – Row filter setup. Source: [3]
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[bookmark: _Toc60574397]Figure 146. WORKSHEET 5, FLOW VARIABLES – Exercise 4 – Meta node Column 1. Source: [3]
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[bookmark: _Toc60574398]Figure 147. WORKSHEET 5, FLOW VARIABLES – Exercise 4 – Column filter setup. Source: [3]
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[bookmark: _Toc60574399]Figure 148. WORKSHEET 5, FLOW VARIABLES – Exercise 4 – Meta node Column 2. Source: [3]
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[bookmark: _Toc60574400]Figure 149. WORKSHEET 5, FLOW VARIABLES – Exercise 4 – Wrapped meta node final result. Source: [3]

[bookmark: _Toc60596972]Loops
[bookmark: _Toc60596973]Exercise 1
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[bookmark: _Toc60574401]Figure 150. WORKSHEET 5, LOOPS – Exercise 1 – Full Workflow. Source: [3]
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[bookmark: _Toc60574402]Figure 151. WORKSHEET 5, LOOPS – Exercise 1 – Data generation. Source: [3]
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[bookmark: _Toc60574403]Figure 152. WORKSHEET 5, LOOPS – Exercise 1 – Colouring Clusters. Source: [3]
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[bookmark: _Toc60574404]Figure 153. WORKSHEET 5, LOOPS – Exercise 1 – Visualising original data. Source: [3]
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[bookmark: _Toc60574405]Figure 154. WORKSHEET 5, LOOPS – Exercise 1 – Loop start. Source: [3]
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[bookmark: _Toc60574406]Figure 155. WORKSHEET 5, LOOPS – Exercise 1 – Calculating coordinates. Source: [3]
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[bookmark: _Toc60574407]Figure 156. WORKSHEET 5, LOOPS – Exercise 1 – Visualising computed. Source: [3]

[bookmark: _Toc60596974]Exercise 2
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[bookmark: _Toc60574408]Figure 157. WORKSHEET 5, LOOPS – Exercise 2 – Full workflow. Source: [3]
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[bookmark: _Toc60574409]Figure 158. WORKSHEET 5, LOOPS – Exercise 2 – Creating starting courses date. Source: [3]
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[bookmark: _Toc60574410]Figure 159. WORKSHEET 5, LOOPS – Exercise 2 – Starting the iteration. Source: [3]
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[bookmark: _Toc60574411]Figure 160. WORKSHEET 5, LOOPS – Exercise 2 – Increasing (changing) the month. Source: [3]
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[bookmark: _Toc60574412]Figure 161. WORKSHEET 5, LOOPS – Exercise 2 – Adding the teacher. Source: [3]
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[bookmark: _Toc60574413]Figure 162. WORKSHEET 5, LOOPS – Exercise 2 – Adding the City. Source: [3]
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[bookmark: _Toc60574414]Figure 163. WORKSHEET 5, LOOPS – Exercise 2 – Excluding the column containing the iteration counter. Source: [3]
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[bookmark: _Toc60574415]Figure 164. WORKSHEET 5, LOOPS – Exercise 2 – Result. Source: [3]

[bookmark: _Toc60596975]Exercise 3
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[bookmark: _Toc60574416]Figure 165. WORKSHEET 5, LOOPS – Exercise 3 – Full Workflow. Source: [3]
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[bookmark: _Toc60574417]Figure 166. WORKSHEET 5, LOOPS – Exercise 3 – Starting the loop on the contract number. Source: [3]
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[bookmark: _Toc60574418]Figure 167. WORKSHEET 5, LOOPS – Exercise 3 – Filter the current row (Step 1). Source: [3]
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[bookmark: _Toc60574419]Figure 168. WORKSHEET 5, LOOPS – Exercise 3 – Filter the current row (Step 2). Source: [3]
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[bookmark: _Toc60574420]Figure 169. WORKSHEET 5, LOOPS – Exercise 3 – Result. Source: [3]

[bookmark: _Toc60596976]Exercise 4
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[bookmark: _Toc60574421]Figure 170. WORKSHEET 5, LOOPS – Exercise 4 – Full Workflow. Source: [3]

[image: Table

Description automatically generated]
[bookmark: _Toc60574422]Figure 171. WORKSHEET 5, LOOPS – Exercise 4 – folderPath Global variable. Source: [3]
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[bookmark: _Toc60574423]Figure 172. WORKSHEET 5, LOOPS – Exercise 4 – Field list creation. Source: [3]
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[bookmark: _Toc60574424]Figure 173. WORKSHEET 5, LOOPS – Exercise 4 – File path creation using a string manipulation node. Source: [3]
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[bookmark: _Toc60574425]Figure 174. WORKSHEET 5, LOOPS – Exercise 4 – Result. Source: [3]

[bookmark: _Toc60596977]Switches
[bookmark: _Toc60596978]Exercise 1
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[bookmark: _Toc60574426]Figure 175. WORKSHEET 5, SWITCHES – Exercise 1 – Full Workflow. Source: [3]
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[bookmark: _Toc60574427]Figure 176. WORKSHEET 5, SWITCHES – Exercise 1 – "Numbers" column creation. Source: [3]
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[bookmark: _Toc60574428]Figure 177. WORKSHEET 5, SWITCHES – Exercise 1 – Remain calculation. Source: [3]
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[bookmark: _Toc60574429]Figure 178. WORKSHEET 5, SWITCHES – Exercise 1 – Remains table Result. Source: [3]
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[bookmark: _Toc60574430]Figure 179. WORKSHEET 5, SWITCHES – Exercise 1 – Filtering current number. Source: [3]
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[bookmark: _Toc60574431]Figure 180. WORKSHEET 5, SWITCHES – Exercise 1 – IF Java node implementation. Source: [3]
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[bookmark: _Toc60574432]Figure 181. WORKSHEET 5, SWITCHES – Exercise 1 – Final Result. Source: [3]

[bookmark: _Toc60596979]Exercise 2
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[bookmark: _Toc60574433]Figure 182. WORKSHEET 5, SWITCHES – Exercise 2 – Full Workflow. Source: [3]
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[bookmark: _Toc60574434]Figure 183. WORKSHEET 5, SWITCHES – Exercise 2 – Selection Widget configuration. Source: [3]
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[bookmark: _Toc60574435]Figure 184. WORKSHEET 5, SWITCHES – Exercise 2 – Selection Widget view. Source: [3]
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[bookmark: _Toc60574436]Figure 185. WORKSHEET 5, SWITCHES – Exercise 2 – Rule Engine used to convert the day into option for the Switch node. Source: [3]
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[bookmark: _Toc60574437]Figure 186. WORKSHEET 5, SWITCHES – Exercise 2 – Wednesday scaled price. Source: [3]
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[bookmark: _Toc60574438]Figure 187. WORKSHEET 5, SWITCHES – Exercise 2 – Wednesday Result Plot. Source: [3]
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[bookmark: _Toc60574439]Figure 188. WORKSHEET 5, SWITCHES – Exercise 2 – Weekdays action config. Source: [3]
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[bookmark: _Toc60574440]Figure 189. WORKSHEET 5, SWITCHES – Exercise 2 – Weekdays Result. Source: [3]

[bookmark: _Toc60596980]Advanced Reporting
[bookmark: _Toc60596981]Exercise 1
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[bookmark: _Toc60574441]Figure 190. WORKSHEET 5, ADVANCED REPORTING – Exercise 1 – Full Workflow. Source: [3]
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[bookmark: _Toc60574442]Figure 191. WORKSHEET 5, ADVANCED REPORTING – Exercise 1 – Grouping projects by years. Source: [3]
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[bookmark: _Toc60574443]Figure 192. WORKSHEET 5, ADVANCED REPORTING – Exercise 1 – Workflow Result. Source: [3]
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[bookmark: _Toc60574444]Figure 193. WORKSHEET 5, ADVANCED REPORTING – Exercise 1 – Report Result 1. Source: [3]
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[bookmark: _Toc60574445]Figure 194. WORKSHEET 5, ADVANCED REPORTING – Exercise 1 – Report Result 2. Source: [3]
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[bookmark: _Toc60574446]Figure 195. WORKSHEET 5, ADVANCED REPORTING – Exercise 1 – Report Layout. Source: [3]
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[bookmark: _Toc60574447]Figure 196. WORKSHEET 5, ADVANCED REPORTING – Exercise 1 – Report Title. Source: [3]
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Figure 197. WORKSHEET 5, ADVANCED REPORTING – Exercise 2 – Full Workflow. Source: [3]
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Figure 198. WORKSHEET 5, ADVANCED REPORTING – Exercise 2 – Product selection variable declaration. Source: [3]
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Figure 199. WORKSHEET 5, ADVANCED REPORTING – Exercise 2 – Report Global variable implementation. Source: [3]
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Figure 200. WORKSHEET 5, ADVANCED REPORTING – Exercise 2 – Report Layout. Source: [3]
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Figure 201. WORKSHEET 5, ADVANCED REPORTING – Exercise 2 – Report Result 1. Source: [3]
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Figure 202. WORKSHEET 5, ADVANCED REPORTING – Exercise 2 – Report Result 2. Source: [3]
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Figure 203. WORKSHEET 5, ADVANCED REPORTING – Exercise 3 – Full Workflow & Global path var declaration. Source: [3]
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Figure 204. WORKSHEET 5, ADVANCED REPORTING – Exercise 3 – File path creation using the concatenation of Global var, product attribute and file extension. Source: [3]
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Figure 205. WORKSHEET 5, ADVANCED REPORTING – Exercise 3 – Workflow Result. Source: [3]
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Figure 206. WORKSHEET 5, ADVANCED REPORTING – Exercise 3 – Report Layout. Source: [3]
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Figure 207. WORKSHEET 5, ADVANCED REPORTING – Exercise 3 – Report Result 1. Source: [3]
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Figure 208. WORKSHEET 5, ADVANCED REPORTING – Exercise 3 – Report Result 2. Source: [3]

[bookmark: _Toc60596984]Worksheet 6
[bookmark: _Toc60596985]Developing Big Data Warehouse using Walmart Sales Data
The final Worksheet is dedicated to the development of the workflow representing a Data Warehouse with Walmart data set.
As visible in the first screenshot, representing the full workflow, no prediction algorithms have been implemented. Instead, the author chose to demonstrate the implementation with some simple queries that show how the KNIME workflow can connect to Snowflake, a SaaS data platform, that can store the data manipulated by the Data Warehouse.

The following workflow is divided into three parts. The first one, where the JDBC driver used by KNIME is installed and configured.
The second, in which is shown how the workflow can get a connection to Snowflake and how, making use of some SQL, it is possible to create both the database and the Data Warehouse from scratch.
Finally, the last part of the workflow, where is shown how data is read from a simple CSV file and is then prepared to be uploaded into the Cloud, from where will be successively retrieved making use of queries. After the data extraction, a Tableau report is created to show how KNIME is interfaceable with other Business Intelligence tools such as Tableau.

The final screenshot shows the final Tableau generated report.
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Figure 209. WORKSHEET 6, DEVELOPING BIG DATA WAREHOUSE USING WALMART SALES DATA – Part 1 – Snowflake JDBC Driver installation. Source: [3]
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Figure 210. WORKSHEET 6, DEVELOPING BIG DATA WAREHOUSE USING WALMART SALES DATA – Part 2 – Full Workflow. Source: [3]
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Figure 211. WORKSHEET 6, DEVELOPING BIG DATA WAREHOUSE USING WALMART SALES DATA – Part 2 – Connecting to Snowflake for the first interaction. Source: [3]
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Figure 212. WORKSHEET 6, DEVELOPING BIG DATA WAREHOUSE USING WALMART SALES DATA – Part 2 –WalmartDB creation on Snowflake platform. Source: [3]
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Figure 213. WORKSHEET 6, DEVELOPING BIG DATA WAREHOUSE USING WALMART SALES DATA – Part 2 –WALMARTDH (Data Warehouse) creation on Snowflake platform. Source: [3]
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Figure 214. WORKSHEET 6, DEVELOPING BIG DATA WAREHOUSE USING WALMART SALES DATA – Part 2 – Demonstration of successfully created Cloud DB. Source: [3]
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Figure 215. WORKSHEET 6, DEVELOPING BIG DATA WAREHOUSE USING WALMART SALES DATA – Part 2 – Demonstration of successfully created Cloud Data Warehouse. Source: [3]
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Figure 216. WORKSHEET 6, DEVELOPING BIG DATA WAREHOUSE USING WALMART SALES DATA – Part 3 – Connecting to previously created Snowflake DB. Source: [3]
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Figure 217. WORKSHEET 6, DEVELOPING BIG DATA WAREHOUSE USING WALMART SALES DATA – Part 3 – Removing any previously created table to make sure we can add fresh data. Source: [3]
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Figure 218. WORKSHEET 6, DEVELOPING BIG DATA WAREHOUSE USING WALMART SALES DATA – Part 3 – Loading Walmart Data Set into Snowflake DB. Source: [3]
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Figure 219. WORKSHEET 6, DEVELOPING BIG DATA WAREHOUSE USING WALMART SALES DATA – Part 3 – Making sure to write into the right Schema and Table. Source: [3]
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Figure 220. WORKSHEET 6, DEVELOPING BIG DATA WAREHOUSE USING WALMART SALES DATA – Part 3 – Showing using a query on the online Snowflake CP that the DB has successfully been written. Source: [3]
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Figure 221. WORKSHEET 6, DEVELOPING BIG DATA WAREHOUSE USING WALMART SALES DATA – Part 3 – Querying Snowflake DB. Source: [3]
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Figure 222. WORKSHEET 6, DEVELOPING BIG DATA WAREHOUSE USING WALMART SALES DATA – Part 3 – Showing Top 10 stores of 2012 for Sales. Source: [3]
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Figure 223. WORKSHEET 6, DEVELOPING BIG DATA WAREHOUSE USING WALMART SALES DATA – Part 3 – Tableau interface (The screenshot shows the Hyper file generated by KNIME). Source: [3]
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Figure 224. WORKSHEET 6, DEVELOPING BIG DATA WAREHOUSE USING WALMART SALES DATA – Part 3 – Tableau Final Result. Source: [3]
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