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1.0) [bookmark: _Toc60428322] Beginner Book:
1.1) [bookmark: _Toc60428323]Workflow 1: Chapter 2 Exercise 1[image: ]
[image: Text

Description automatically generated with medium confidence]

File reader node is used to import the file and set the following options.
[image: Table

Description automatically generated]
[image: ]
[image: ]
In Column Filter node, all columns are included expect class.
[image: ]
In Csv writer node, enter the output location and select column header.
[image: Graphical user interface, text, application, email

Description automatically generated]
1.2) [bookmark: _Toc60428324]Workflow 2: Chapter 2 Exercise 2
[image: ]
[image: ]

In the File Reader node, open the file, select the delimiter as “;” and select read column reader.
[image: Table

Description automatically generated]

Choose the comments column in the row filter node and choose “average” in the use pattern matching field.
[image: ]
In the Column Filter node, all the integer datatype columns will be excluded.
[image: ]
In the Csv writer node, enter the URL of destination file and use the Append option.
[image: Graphical user interface, text, application, email

Description automatically generated]



1.3) [bookmark: _Toc60428325]Workflow 3: Chapter 3 Exercise 1

[image: Diagram

Description automatically generated with medium confidence]
[image: Text

Description automatically generated]
In Column Rename node, select and rename each column.
[image: ]
Inside Rule Engine node, create a new column as class which has color= yellow and size = small.
[image: ]

Inside this Rule Engine node, create a new column named temp and all the values of the temp will be “is”.
[image: ]
Inside Column Resorter node, arrange the columns according to the given order.
[image: ]
In Column Combiner node, set replace delimiter option by “,”. Name the appended column as “full sentence” and combine columns class, tmp and inflated.
[image: ]

[image: ]
[image: ]
String manipulation node make things simpler by placing the below given pattern in the expression section.
[image: ]




1.4) [bookmark: _Toc60428326]Workflow 4: Chapter 3 Exercise 2

[image: ]

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

Description automatically generated]


Under the SQLite connector node, select SQLite and enter the location of the SQLite database. 
[image: Graphical user interface, text, application, email

Description automatically generated]
DB writer Node:
Select the table “Chapter3Exercise2” and include all the columns to be stored in the database.
[image: ]




1.5) [bookmark: _Toc60428327]Workflow5: Chapter 3 Exercise 3

[image: ]
[image: Text

Description automatically generated]
Under the BarChart node select category column and aggregation method as follows. 
[image: ]

The BarChart result is shown below.
[image: ]



Under the Color Manager node, select column sex and color it as red and blue.
[image: ]

Under the Scatter Plot column, choose column age on x axis and hours-per-week on y axis.
[image: ]

Scatter plot is shown below.
[image: ]



Under the Row Filter node, select the column “Selected(scatter plot)” and in pattern matching type in “true”.
[image: ]

Select only the age column within the Auto-Binner node, select the option for a fixed number of bins equal to 10. Select 'borders' under the bin naming.
[image: ]

In Pivoting node choose age [binned], then under pivots tab choose sex column.
[image: ]
[image: ]

Under String Manipulation node type the following expression.
[image: ]

Inside the Sorter node, add a rule by sorting age [binned] as ascending.
[image: ]

Under the BarChart node, select the category column as age[binned], set average as aggregation method and add column on the inclusion section.
[image: ]


1.6) [bookmark: _Toc60428328]Workflow 6: Chapter 4 Exercise 1
[image: ]
[image: Text

Description automatically generated]
Number to string node converts the column class from integer to string.
[image: ]

Under the Partitioning node, choose relative at 80%. Select Draw randomly and select use random seed option.
[image: ]

Inside the Decision tree learner node, select class column, quality measure and pruning method as below. This means no branch will be pruned. This node will learn a decision tree model on the 80 percent training data.
[image: ]
Decision tree predictor node:
Connect PMML model from decision tree learner node and 20 percent test data from partitioned data from partitioning node.
[image: ]
 
Connect decision tree predictor node’s output to Scorer node and select first column as class and second column as prediction class.
[image: ]
1.7) [bookmark: _Toc60428329]Workflow 7: Chapter 4 Exercise 2
[image: ]
[image: Text

Description automatically generated]

Attach the output to Partitioning node from File reader node and partition it as relative 80% by randomly drawing samples using a random seed value.
[image: ]

Using min-max normalization, the Normalizer node validates all variables within the 0.0 to 1.0 range.
[image: ]
Output of normalization node is attached to Rprop MLP learner with 100 iteration, 1 hidden layer and 10 hidden neurons per layer.
[image: ]

Output from Rprop MLP predictor node and normalization node is send to Multi-layer perceptron Predictor node to make a prediction.
[image: ]

To set the value of class 1 in the prediction, rules are created to be less than 0.3, 2 if the prediction is between 0.3 and 0.7, and 3 if the prediction is higher than 0.7.
[image: ]

Normalization model and output of Rule Engine node is sent to Denormalization node.
Decimal to int node converts decimal value to int so we convert class variable to int.
[image: ]
String manipulation node is used to convert class variable into string.
[image: ]

Once we have the output from string manipulation node, produce the output from scorer node by choosing first column as class and second column as prediction.
[image: ]



1.8) [bookmark: _Toc60428330]Workflow 8: Chapter 4 Exercise 3 

[image: ]

[image: Graphical user interface, text

Description automatically generated]
In Rule Engine node, insert the formula to set Saturday and Sunday as weekend and rest as not weekend.
[image: ]

Statistics node includes “no visitor” to product statistics of only no visitor column.
[image: ]

Column filter node filters all columns other than “binary_class” and “no visitors”.
[image: ]

Under Naive bayes Learner node, select classification column “binary_class” and set relevant values of other parameters.
[image: ]

Naive bayes predictor node is used to predict the class label according to the model trained on binary_class column.
[image: ]

To get the error rate, the Roc Curve node takes input from the naive bayes predictor node and generates the ROC curve on “P(binary class=weekend)”.
[image: ]

The scorer node provides the overall accuracy value from the binary_class attribute of the trained model as first and the prediction_class as second.
[image: ]



1.9) [bookmark: _Toc60428331]Workflow 9: Chapter 5 Exercise 1


[image: ]

[image: Text, letter

Description automatically generated]

Use Pivot node to get the aggregation of income of each workclass. Select workclass as group column.
[image: ]

Use the Column rename node to rename 2 columns of each income category.
[image: ]
Row ID node:
To make workclass as the primary key of the table, the Row ID node will be used.
[image: ]




1.10) [bookmark: _Toc60428332]Workflow 10: Chapter 5 Exercise 2

[image: ]

[image: Text

Description automatically generated]
The Joiner node is used to join the income bracket grouping output and the aggregated age column count. 
[image: ]

To add the sum of all these columns, use the concatenate node to concatenate the sum from the pivot node to the output of the joiner.
[image: ]

Column rename node is used to change the name of columns.
[image: ]



1.11) [bookmark: _Toc60428333]Workflow 11: Chapter 5 Exercise 3

[image: ]

[image: Text

Description automatically generated]
[image: Text

Description automatically generated]
[image: ]


Received Goals MetaNode calculates the total number of goals taken by a specific team. 
[image: ]

The output of both metanodes is joined into Joiner node upon the team name column.
[image: ]

To calculate the average number of goals scored and received by each team and to calculate a KPI based on each of the above measures, the KPI calculation node is used.
[image: ]
[image: ]
Then the data is sort in descending order, according the number of goals scored by each team.
[image: ]



1.12) [bookmark: _Toc60428334]Workflow 12: Chapter 6 Exercise 1

[image: ]

 This workflow is similar to the one from workflow 9 Ch5Ex1, except the added Data to report node at the end, used to export the image file of the input data. 
[image: ]
After creating a pivot table of occurrences for each group, the table is exported to construct a bar chart representing the pivot table.
[bookmark: _Toc60428335]2.0)	Advanced Luck Book:
[bookmark: _Toc60428336]2.1)	Workflow 13: Chapter 2 Exercise 1
[image: Diagram, timeline

Description automatically generated with medium confidence]
[image: Text, letter

Description automatically generated]
Connect with the required SQL database using SQLite Connector node.
[image: Graphical user interface, text, application, email

Description automatically generated]

To extract only first 20 rows, select the following option from the Row filter node.
[image: ]
DB writer Node:
Now we must write data into the database twice, one with filtered rows, the other with all the rows.
[image: ]
[image: ]



[bookmark: _Toc60428337]2.2)	Workflow 14: Chapter 2 Exercise 2:
[image: Timeline

Description automatically generated]
[image: Text, letter

Description automatically generated]
[image: ]
[image: Text

Description automatically generated]
[image: ]

This time instead of explicitly mentioning the URL of database we are getting the URL from a flow variable which is referred to the URL path of DB connector node.
[image: ]
This flow variable comes from get files path node. Using the DB table selector node, we select the relevant table.
[image: ]
DB column filter is used to filter the required columns from DB table (different from Knime tables).
[image: ]

DB row filter is used to output certain rows by specifying the condition within it.
[image: ]

While reading the table from the database, row filtering can also be done.  [image: ]

DB reader node is used to convert DB table into knime table.
DB query node allows quoting the whole query and retrieving data from the DB.

[image: ]

[bookmark: _Toc60428338]2.3)	Workflow 15: Chapter 2 Exercise 3:
[image: ]
[image: Text, letter

Description automatically generated]

Use Table Creator to create a table with two rows (Audi and BMW).
[image: ]

DB table selector:
Select the required table from the DB.
[image: ]

Parameterized DB query Reader:
[image: ]
[bookmark: _Toc60428339]2.4)	Workflow 16: Chapter 3 Exercise 1

[image: ]

[image: Graphical user interface, text, application

Description automatically generated]
[image: Text

Description automatically generated]
[image: ]
Google sheets reader node allows us to reader a specific Spread sheet from our drive.
[image: ]
Using string manipulation, append the data from the spread sheet to make it a URL that can be further requested.
[image: ]

[image: ]
[image: ]

The Xpath node enables the Xpath to extract any element from the XML page of the HTML page. In this case, we extract the root node from xml for each page.
[image: ]

Molecule Type cast allows a string column to be converted into a molecule type column, so that it can be easily readable.
[image: ]

[bookmark: _Toc60428340]2.5)	Workflow 17: Chapter 4 Exercise 1

[image: Text

Description automatically generated with medium confidence]
[image: ]

[image: ]Create Date&time range node is used to construct Random date and time data at a particular date and time. 

Using a left outer Joiner node, join both File reader table and Date&time table, meaning all the data from file reader node will be included after the join.
[image: ]

Using the Missing value node, we are removing all the rows that have missing value for date&time column.
[image: ]

Modify Date node is used to delete the time from the date&time column leaving only date behind.
[image: ]


Date&time based row filter node is used to filter rows based on the date column.
[image: ]

Extract date&time fields node extracts the year, month, and date from date&time column.
[image: ]

GroupBy node provides the sum of the number of cars sold on a monthly and day-based basis and the price sum of all cars sold in each category.
[image: ]

[bookmark: _Toc60428341]2.6)	Workflow 18: Chapter 4 Exercise 3
[image: ]

[image: Text, letter

Description automatically generated]
[image: Graphical user interface, text, application, email

Description automatically generated]
[image: ]
Groupby node is used to indicate the price sum of all cars sold daily.
[image: ]
[image: ]
[image: ]
Depending on the number of samples used in the moving average, rename the moving average columns to 11 and 21.
[image: ]
Joiner node is used to join data from both tables 11 and 21 on rowId column, so that it can be compared later in line plot.
[image: ]

Line plot node is created on the moving average values to compare the results. The line plot is plotted over date attributes for an overall estimation of daily earnings.
[image: ]



[bookmark: _Toc60428342]2.7)	Workflow 19: Chapter 5 Exercise 1 


[image: ]

[image: ]

String to Date&time node:
Convert the datatype of date field into date&time.
[image: ]
Extract date&time fields:
Extract Year and month from date&time field using Extract date&time fields node.
[image: ]
Row filter:
Using row filter, filter the rows that has month as March and year as 2010. The final rows will contain date belonging to 2010, March.
[image: ]
[image: ]




[bookmark: _Toc60428343]2.8)	Workflow 20: Chapter 5 Exercise 2


[image: ]

To get the number of contracts for each vehicle maker, use GroupBy node. Use the column Aggregation as the symbolling and the column GroupBy as make.
[image: ]
[image: ]

[image: ]
[image: ][image: ]

Use Row filter node to get the first row of the data table for both the tables.
[image: ]

Use column filter node to keep only make column.
[image: ]
Use Table row to variable node to convert each column’s rows into variables for later stages use. 
[image: ]
[image: Text

Description automatically generated]
[image: ]

The Concatenate node is used to merge the data of both lowest and highest car manufacturers. 
[image: ]

To add a new column with my_name as the value for each row, use the Rule Engine Node.
[image: ]

[image: ]
[image: ]

To add the existing date value that the Java variable node receives from the flow variable, the Rule engine node is used.
[image: ]





[bookmark: _Toc60428344]2.9)	Workflow 21: Chapter 5 Exercise 3

[image: ]
[image: ]
[image: ]

[image: ]
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[bookmark: _Toc60428345]2.10)	Workflow 22: Chapter 5 Exercise 4


[image: ]
Column filter node is used to filter all columns having string as data type.
[image: ]

[image: ]
[image: ]

[image: ]
[image: ]
[image: ]

The label is selected as column 1 with dropdown type and “make” value using column selection configuration node.

[image: ]

All the columns except “aspiration” will be filtered using the column filter node.

[image: ]



A new column is created using column selection configuration with default value as “aspiration”.

[image: ]

Using column merger node, the data is merged from both columns 1 and 2.

[image: ]


[bookmark: _Toc60428346]2.11)	Workflow 23: Chapter 6 Exercise 1 

[image: ]

[image: ]
[image: ]

Each cluster member is given a specific color by the Color Manager node.
[image: ]



A Scatter plot is created to show the type of data generated.

[image: ]
[image: ]

Use Group start loop node to begin a loop which will run to the number of clusters that is 6 times.
[image: ]
We can enter java node inside Knime using Java snippet node. We slightly change the values of each cluster to make it look different.
[image: ]

Another scatter plot is created after manipulation in the values to see how the data looks like.
[image: ]
[image: ]


[bookmark: _Toc60428347]2.12)	Workflow 24: Chapter 6 Exercise 2

[image: ]

Table creator node is used to create a table for the start date with just one column and value.
[image: ]

Use a start loop node to specify the number of iterations as 12 as we want to create 12 months.
[image: ]

[image: Text

Description automatically generated] 

[image: ]



The loop end node is used to collect and display the outcomes of each iteration. 
[image: ]

Use rule engine node to create new columns teacher and town and set the values as specified inside the rule engine node. 
[image: ]
[image: ]


[bookmark: _Toc60428348]2.13)	Workflow 25: Chapter 6 Exercise 3
[image: ]
All the data columns except “contract nr” is filtered using column filter.
[image: ]

Group by node is used for the “contract nr” column to get unique values.
[image: ]

Contract nr column has no unique values in it. An error occurs using row id node on contract nr column.
[image: ]

For the other columns, use the GroupBy node to eliminate duplicates from the contract nr column.
[image: ]

The purpose of Table row to variable loop start node is to run the loop to the number of rows present in the Knime table.
[image: ]
[image: ]
[image: ]

String to date&time node converts the data type of date column.
[image: ]

Sorter node is used to sort the date in descending order.
[image: ]

Row filter is used to get only the first row providing the data the latest contract nr value.
[image: ]

Row id node is used to check if “contract nr” has unique values or not or if it is displaying the error once applied rowId.
[image: ]
[bookmark: _Toc60428349]2.14)	Workflow 26: Chapter 6 Exercise 4

[image: ]

Table creator node is used to create some data.
[image: ]

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

Description automatically generated]

[image: ]


[bookmark: _Toc60428350]2.15)	Workflow 26: Chapter 7 Exercise 1

[image: ]

Table Creator node is used to create a table with 10 values with one “number” column.
[image: ]

[image: ]
[image: ]



[image: Text

Description automatically generated]
[image: ]

[image: ]
[image: ]
Math formula is used to multiply the number with 10 if it is odd, else nr*3 when even.
[image: ]

Case end switch node marks the end of case switch.
[image: ]

[bookmark: _Toc60428351]2.16)	Workflow 27: Chapter 7 Exercise 2

[image: ]
[image: ]
[image: ]

[image: ]
[image: ]

[image: ]
[image: ]
The following workflow part cannot be executed because it is not matching the case value. 
[image: ]

The required columns should be filtered in the column filter node to match the case value.
[image: ]

Case switch end node is used to end the case switch.


[bookmark: _Toc60428352]3.0)	Worksheet 6: Developing a Big DW using Walmart_sales_data
[image: Chart, scatter chart

Description automatically generated]
[image: A picture containing diagram

Description automatically generated]

In the statistics node, the data's average, mean, median, maximum and minimum values of all attributes are shown. 


[image: ]


[image: ]
[image: ]

String to date and time node converts the data type for further evaluating.
[image: ]

Extract date and time node is used to extract the month and year. 
[image: ]


Group by node is used to group by date on month column and execute the next aggregations. 
[image: ]

Sorter node is used to sort the date in descending order of weekly sales sum values.
[image: ]



Line chart of sales by year metanode is used to illustrate and compare the sales over the year side by side.
To filter the row that belongs to 2010, 2011 and 2012, the row filter node was used. 
First, group the data depending on the date to add the sum of sales for each store. Second, sort the data by date, join all the data together and display them on a line plot.
[image: ]

[image: ]
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1. Create a new workflow and name it as exercise 2.
2. Insert DB connector, DB table selector, DB column fiter, DB row Filtr, DB reader, DB
Query reader nodes.




image97.JPG
The goal of this exercise is to read data from a database and practice and practice a bit of in-
database processing with database nodes and SQL queries.
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In this Get path to DB metanode we are trying to extract the path of SQLite database, instead of
explicitly giving it to Knime. List files node is used to get all files together. Using String
Manipulation, we added jdbc before every file. Using Table Row to variable node, convert
row’s data as variables.
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1. Create a new workflow named as Exercise 3
2. Tnsert node table creator, SQLite connector, DB table selector and parameterized DB
query reader.
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The two workflows apply two different methods to exclude the comment header from the read
data. First one uses the settings from File reader to skip the first 6 lines. The second one uses the
Row Filter node to remove first 5 rows.
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Get request node allows to connect and collect data from any URL. URLSs created from string
manipulation node are then request using “get” method and XML of each node is stored in a
separate column.
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1. Create a new workflow named as Exercise 1.
2. Tnsert File Reader, Create Date and time, Joiner, Missing Valoe, Modify time, Date and
time-Based row filter, Extract Datetime fields, CSV writer and Groupby nodes.
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1. Create a new workflow under chapter 4 workflow group, name it as Exercise 3
2. Tnsertfle reader, cal time difference, Grupby, moving average, column rename, foiner
and fine plot.
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Cale. Time difference:

This MetaNode is used to filter and keep data that has date earlier then 12 months from the
current date. This means if a car is sold on 19 august 2019 it will be included in the date but if a
car is sold on 19 august 2020 it will be filtered.
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Moving average node is used to calculate moving average with reference to the number of
samples specified. In this case we use 11 or 21 sample to create two different moving average.
Calculate this moving average on the sum (price) column and press ok.
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1. Create a new workflow under chapter 4 workflow group, name it as Exercise 3
2. Tnsert fileseader, string to date and time, extract date&time felds and row filter node.
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Use the Sorter node to get the smallest number of contracts, organize the data column count
ascending, and descending to get the highest number of contracts.|




image150.png
Sortby

| 1] Count(symboling)

vl

LR

O Ascending
(® Descending




image151.png
| 1] Count(symboling)

(@ Ascending
O Descending




image152.png
Row number range
Frstrownunber |
[ to the end of the table
Lastrow number |





image9.JPG
1. Create a new workflow under workilow group chapter 2 and name it as exercise 2.
2. Add fileeader, cow filtr, colurmn ilter and cev writer aode.
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The data processed from the table row to the variable node is transferred to the row filter node
and is set to use the pattern matching field in the row filter using the flow variable. The aim of
this is to sort all the rows with the highest contract and lowest contract belonging to the car
manufacturer.
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Using the Java variable node to construct a new variable with current date as value that will be
transferred as the flow variable to the next node.
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Math formula node is used to obtain an engine-size/2 value. The aim of this node is to produce
a value that is then transferred to the node in the row filter to filter the values.
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This row filter node is used to filter the rows that are set using the flow variable from the math
formula node centered on the lower and upper bound values.
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The Select Parameter Node is used to select the type of body and the columns to be further
processed.
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The Value selection configuration node is firstly used to list the default column and the default
value of the column as follows. The convertible value of body style is forwarded to the row filter
node using flow variables.
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Data Generation node is used to generate dummy data by using number of clusters and number
of dimensions to create a new dataset.
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‘Add one month to course date MetaNode is used to add a value in the months to generate a
new date by extracting the date&time fields from the date. Add and set the actual iteration value
to the month's column in Date&time shift node using flow variables and filter out only the date
column (leaving year, month and day behind).
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For each loop iteration this row filter node runs, it takes the value for every iteration to fit a
pattern from flow variable of variable loop start node. This node filters the rows for each column
value of contract nr from the original data.




image14.JPG
File Reader
I
read
yellow-small data

knime:// protocol is used
to make reference easier

Column Rename
o
column headers
are taken

from file
ballons.names

e Engine
= |

ITYELLOW and SUALL
= “inflated’
otherwise +> "Nl nfated”

RuleEngine  Column Resorter  Column Combiner String Replacer

& E

I
tmp ="is™ “Inflated” column joining “not,” > "not™
always aslastcolumn  class +tmp = Inflated (T/F)
preparing for

Column Combiner node

String Manipulation

<
same result as

from all string maniputation
nodes above




image203.png
Column to test: || S| contractnr v

fiter based on collection elements

Matching criteria
@ use pattern matching

oNT_3

©® Incude rows by attrbute value [ case sensitive match  [] contains wid cards
Y Evebide rewe by attri e valie M reaular exnression




image204.png
(Wrter

»

-





image205.png
Sortby

S [load_date

IR

O Ascending
(@ Descending





image206.png
‘Row number range
Frstrownunber |

[ to the end of the table
Lastrow number |





image207.png
Replace RowID:

|Replace RowlD with selected column values or create a new one

New RowID column: | § | contractnr

Remove selected column





image208.png
Table Row To st ' oy
Table Creator Variable Loop Start l"‘"""m""
e swe °I' u, -G

=
build ile path
muad files

file types gutile pos
from path as global flow var readﬂe
andfile type ffom 100pVars  from path ~ as if they were single columns
of a bigger table





image209.png




image210.JPG
The aim of Table row to variable loop start node is to execute the loop to the number of rows
presented in the table (6 times in our case).

Use string manipulation node to create a path that can later by accessed by file reader node via
flow variable to open each file with each iteration of the loop.
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Create a new workflow group under local workspace and name it as chapter 3.
‘Under chapter 3 ceate a new workflow and name it as exercise 1

Add file seader, column rename, rule engine, tring manipulation, cofumn gesRrtes,
colurmn combiner and string replacer node.
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The math formula node is used to determine the even and odd values. This can be checked by
using the number and finding its remaineder by 2. If it’s zero is even else it’s odd.
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Table row to variable loop start node is used to run loop to the number of times there are rows
in the table.

Row filter node:
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When a condition is met, the case switch node is used to execute a particular workflow part. The
flow variable "rest" from the math formula controls the variable port. The workflow for "even" is
executed when value of "rest" column is 0, else the workflow for "odd" is executed.
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Create Date&time range node:
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Extract date&time node is used to extract day of week from the previous created dates.

Rule Engine Variable node is used to set a value according to the day of the week.
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Case switch Start node is used to choose the part of the workflow using flow variable switch
from Rule Engine node.
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The Interactive Histogram Node is intended to view the histogram of all columns individually
and to show aggregation relative to the focused column with other columns.
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String replacer node:

Under Target column select full sentence. Select wildcard pattern and replace “not,” to “not”.
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1. Under chapter 3 create a new workflorw and name it a exercise 2
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DB witer node.
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1. Create a new workflow and name it as exercise 3
2. Add fileeader, bar chart, scatte plot, ow iler, color manger, auto bigger, pivoting,
sing manipulation and sorter node. Aftached them according to the workflow belory.
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‘Under the local workspace add a new workflow group as chapter 4.
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1. Create a new workflow named as exercise 2 under workflow group chapter 4.

2. Insert file reader, partitioning, normalizer, Rggop MLP learmer, Multilayer percepiron
predictor, rule engine, denppalizes, double to i, string manipulation and scorer node in
the workflow
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1. Under the chapter 4, create a new workflow with name exercise 3.
2. Inset file eader, statstics, rle engine, cofumn filter, nafve bayes leamer, nafve bayes
predictor, soc curve and scorer node.
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1. Under Local workspace create a new workflow group and name it as Chapter 5.
2. Create a new workflow as Exercise and add file reader, pivoting, column rename, sorter
and sowld nodes.
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1. Under workdlow group chapter 5 create a new workflow named as Exercise 2
2. Add file reader pivoting, joiner, concatenate and column rename node.
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1. Under workspace group chapter 5, reate a new workflow and name it as exercise 3.
2. Inset File reader, joiner, sort, Group by, concatenate nodes.
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Scored Goals MetaNode is a combination of multiple nodes that ends up giving each team the
total number of goals scored in all the matches they have played. First, we group the data
according to team 1 (hosting team), then group the data with team 2 (guest team), combine it,
and then re-join it to get each team's final number of goals scored.
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‘Under the local workplace 2 new workflow group has been created and named as chapter
2

Create a new workflow and name it as exercise 1
For workflow 1 add fle reader, column filter and csv writer node.
For workflow 2 add file reader, row filter, columa filter and csv writer node.
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1. Under the local workspace, create a new workflow group as Adv Chapter 2
2. Create a new workflow, name it as Exercise 1, add file reader, SQlifpsomaestos. Row
Silter and DB writer node.
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