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Structure of the course

This course consists of five sessions
Data/Time and Data Export
Flow Variables and Shared Components
Workflow Control: Loops, Switch, and Try-Catch
Formatting Excel Tables and Introduction to Data Science
Q&A and Summary

Structure of each session
Introduction to the topic
Hands-on exercise
Solution walk-through
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Downloading the Exercises

Download the course material from the KNIME Community Hub
https://hub.knime.com/hayasaka/spaces/KNIME %20Spring%20Summit%20Training%202023/latest/

<« c https;//hub.knime.c /spaces/KNIME%20Spring? 6202023/ latest/

KNIME Community Hub > hayasaka > Spaces > KNIME Spring Summit Training 2023

& Public space

KNIME Spring Summit Training 2023

Last edited: Apr 5, 2023

Home

[5  L1-DW KNIME Analytics Platform for Data Wranglers - Basics o
[5  L2-DW KNIME Analytics Platform for Data Wranglers - Advanced o
[9  L3-DA Productionizing Data Apps 5

[9  L4-DE Best Practices for Data Engineering &)
[5  L4-DE Best Practices for Data Engineering - SQLite Version o
(B L4-DV Low Code Data Extraction and Visualization o
[9  L4-ML Introduction to Machine Learning Algorithms o

Space for course materials for KNIME Spring Summit 2023 in Berlin


https://hub.knime.com/hayasaka/spaces/KNIME%20Spring%20Summit%20Training%202023/latest/

Importing the Exercises

Import the course material to KNIME Analytics Platform

8ce 2. Click on Browse and select downloaded
ﬁ KNIME Explorer 5% = 5 Workflow Import Selection .knal’ f||e
..... = ", = Select the items to import.
BEEE & B
P e My-KNIME-Hub (hub.knime.com) Source:
> ..‘:!E EXAMPLES (knime@hub.knime.com) © select file: /Users/kathrinmelcher/Downloads/KNIME Analytic ~ Browse..
'V ' LOCAL (Local Workspace)
4 E]Example Workflows A5 New KNIME Workflow... Select root directory:
» [*Trainings ™% New Workflow Group...
Destination:
* Import KNIME Workflow...
Select folder: LOCAL:/ Browse..

4= Export KNIME Workflow...
Import Elements:

% v KNIME Analytics Platfe for Data Wi I
@ Y[ kNI nalytics Platform for Data Wranglers Selocta

v ["|Exercises
q e A\ 01_Data_Access
1. Right click on LOCAL and B race Deselsct
Se|eCt |mp0r‘t KNIME /] A_03 Data Cleaninn

Workflow....
Cancel

3. Click on Finish



Date/Time Data



Date & Time Overview

Dedicated data type for date and time data v 8 Other Data Types

> ? Network
P [ Text Processing

Supported in Date&Time nodes o
(and others: GroupBYy, Pivot, Line Plot) ¥ [Manipulate

QCreate Date&Time Range

. . o Date&Time Difference
Complete re-write in KNIME 3.4 % Date&Time Shift

ﬁb Date&Time-based Row Filter
ﬁ] Modify Date

I@ Modify Time
[ ] @ Output table - 2:46 - String to Date&Time ‘b Modify Time Zone
File Hilite Navigation View v [*Transform

@g Date&Time to String

‘Table "default” - Rows: 524160 > = i .

| = @ String to Date&Time
Row ID timestamp D Inten: g! I 1% = z

W Rowo 5 007:01-01T0070L, ‘1074 @ UNIX Timestamp to Date&Time
[l Row1 2007-01-01T00:02  10.4 ®2 Duration to String
[l Row2 2007-01-01T00:03  10.4 @ puration to Number
M Row3 2007-01-01T00:04  10.4 g5 Siriharto Durad
M Rowa 2007-01-01T00:05 10.4 (§otringito Duration
[l Rows 2007-01-01T00:06  10.4 @n)Lln Date&Time to legacy Date&Time
\= zg\xg igg;:gi:g i;ggfg; ig-i G,?EJ;' Legacy Date&Time to Date&Time
H rRows 2007-01-01T00:09  10.2 Qy Extract Date&Time Fields
Ml Rowo 2007-01-01T00:10  10.2 @, Extract Duration Fields
M Row10 2007-01-01T00:11  10.2 = Window Loop Start
M Row11 2007-01-01T00:12  10.2 ot ;
M Row12 2007-01-01T00:13  10.2 ¥ [771Smoothing
W Row13 2007-01-01T00:14  10.2 + Moving Aggregation
[l Row14 2007-01-01T00:15  10.2 ;
= &Movmg Average




String to Date&Time

Conve rtS date/ti me data frOm Stri ng ec e Dialog - 0:241 - String to Date&Time (Transform Trans: SeleCt columns to
i nto a n ative Date &Ti me Cel | UCEIE Flow Variables  Job Manager Selection  Me transform

o Manual Selection Wildcard/Regex Selection
Exclude Include
Guesses correct format for many riter Y riter
. |S| City > | S| Date
types of date formatting s )
Enter format manually if auto-guessing H ‘
didn‘t work £ roar «
KN I ME automatica”y addS Custom Enforce exclusion © Enforce inclusion
formats to auto-guess list Replace/ Append Selection Enter date format
. Append selected columns  syffix of appended columns: (Date&Time) manua"

Converts multiple columns of same date © Replace selected columns y

fo rm at | n On e node Type and Format Selection
New type:  Date Date format: M-d-yyyy s
Locale: ~.-GB Content of the first cell: 11-2-2014

Guess data type and format
String to Date&Time ‘
Select type Of Abort Execution ;
S ail on error =
> =0 > output column Fall Click to auto-guess format
e OK - Execute Apply Cancel



Date&Time — Data Types

@ @ Output table - 2:50 - Create Date&Time Range
File Hilite Navigation View

Table "default” - Rows: 1000 > 'YK Dialog - 2:50 - Create Date&Time Range
LY Date (o) Flow Variables  Job Manager Selection ~ Memory Policy
B Rowo 2017-01-19
| Row1 2017-01-19 Output Settings (bt
[l row2 2017-01-20 Time
Hrows 20170120 Output type:
W rRows 2017-01-20 Date&time with zone
‘. Row5 2017-01-21 New column name: Date&Time
|l Rowe 2017-01-21
|l Row7 2017-01-22
M rows 2017-01-22 Mode Selection
W rRowo 2017-01-22 g o o
‘. a0 S619-biio3 Number of rows: @ Fixed: 1,000 ©
= Variable
Date Starting Point
start: Date: 2017-01-19 [ Time: 13:00:46 3]
Time Zone Europe/Berlin &
- Use execution date&time
( ] @ Output table - 2:50 - Create Date&Time Range
File Hilite Navigation View
—————— Ending Point
Table “default” - Rows: 1000
) Date&Time | Interval:
2017-01-19T13:00:46
End: .
2017-01-19T21:46:57 © End Date: 2018-01-19 (6] Time: 14:00:46 z]
2017-01-20T06:33:08
2017-01220715:19:20 Use execution date&time
2017-01-21700:05:31
2017-01-21T08:51:42
2017-01-21T17:37:53
2017-01-22T02:24:04
2017-01-22T11:10:15
2017-01-22T19:56:27

o @ Output table - 2:50 - Create Date&Time Range
File Hilite Navigation View

Table “default” - Rows

21000 >

Row ID [0 Time |

M rowo 14:02:31.155
[ rRow1 14:02:31.155
M rRow2 14:02:31.155
M rRow3 14:02:31.155
|l Rowa 14:02:31.155
M Rows 14:02:31.155
|l Rows 14:02:31.155
W Row? 14:02:31.155
[l Rows 14:02:31.155
[l rRowo 14:02:31.155
M rRow10 14:02:31.155
Time
@® © @ Output table - 2:50 - Create Date&Time Range

File Hilite

Navigation View

2017-01-23T04:42:38

oK Apply Cancel ( f\r

Date & Time

© 2023 KNIME AG. All rights reserved.

[ Table "default” - Rows: 1000

Spec - Column: 1

Row ID

. Row0
. Rowl
. Row2
. Row3
. Row4
B Rows
. Row6
. Row?7
. Row8
. Row9
H Row10

[ Time

2018-01-19T14:02:31.
2018-01-19T14:02:31.
2018-01-19T14:02:31.
2018-01-19T14:02:31.
2018-01-19T14:02:31.
2018-01-19T14:02:31.
2018-01-19T14:02:31.
2018-01-19T14:02:31.
2018-01-19T14:02:31.
2018-01-19T14:02:31.
2018-01-19T14:02:31.

155+01:00[Europe/Berlin]
155+01:00[Europe/Berlin]
155+01:00[Europe/Berlin]
155+01:00[Europe/Berlin]
155+01:00[Europe/Berlin]
155+01:00[Europe/Berlin]
155+01:00[Europe/Berlin]
155+01:00[Europe/Berlin]
155+01:00[Europe/Berlin]
155+01:00[Europe/Berlin]
155+01:00[Europe/Berlin]

Date & Time +
Time zone




String to Duration

Takes a string and converts it to a duration cell p———

m Flow Variables ~ Memory Policy

Three different options to format input strings bl bt Bl st

Exclude

Y Filter

Example: Convert 1 year, 2 months, 3 weeks, )
and 4 days to duration cell .
1ISO-8601: “P1Y2M3W4D* :
Short letter: “1y 2M 3w 4d”

Include

Y Filter

| 8| Date
|8] Time
| 8] timestamp

© Enforce inclusion

Replace/Append Selection

Long word: “1 year 2 months 3 weeks 4 days” Append seleced columns i of ppended columns: (0t i)

o Replace selected columns

[ Type Selection

© Automatically detect type
Create date-based duration
Create time-based duration

Fail on error

OK - Execute Apply Cai
strlng to Duratlon @ @ Output table - 0:51 - String to Duration
File Hilite Navigation View
5 Bkl e aE e Gl Sl Spec - Columns: 6 Properties Flow Variables
’ é ’ Row ID S iso |s short S long [ iso(Duration) | & short(Duration) [ long(Duration)

. Row0 P1Y2M3W4D 1y 2M 3w 4d 1 year 2 months 3 weeks 4 days 1y 2M 25d

ly 2M 25d

© 2023 KNIME AG. All rights reserved. 9

1y 2M 25d
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Date&Time-based Row Filter

Filters rows from a specified time period

Range can be limited on upper bound,
lower bound or both
Options for end point:

Date&Time: Fixed data and time

Duration: Duration string (e.g. 2y 3M)

Numerical: Select granularity from dropdown and
enter number

Date&Time-based
Row Filter

> >

© 2023 KNIME AG. All rights reserved.

® Dialog - 2:47 - Date&Time-based Row Filter

LYy Flow Variables  Job Manager Selection  Memory Policy

Column Selection

Date&Time Column: [ timestamp [

Date&Time Selection

Start:

Date: 2007-01-01 [} Time: 00:00:00 i] Now
Time Zone Europe/Berlin
Inclusive Use execution date&ime

End: @ Date&Time oo 2007-01-31 3 Time: 23:59:59 j,
Duration
Numerical  Time Zone Europe/Berlin

Use execution date&time

Inclusive

OK Apply Cancel
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Extract Date&Time Fields

EXt ra CtS d ate fl e | d S (yea r’ d ay’ m O n th ) O r e @ Dialog - 2:223 - Extract Date&Time Fields (Extract Quarter)

W Flow Variables  Job Manager Selection = Memory Policy

time fields (hour, minute, second) from a
date&time Ce”_ Date&Time column [ Date

Date Fields Time Fields

You can pick and choose which fields to

Year (week-based) Minute

i n CI u d e Quarter Second

Month (number) Subsecond in milliseconds

Useful when used in combination with data o
aggregation nodes (groupby, pivot etc.)

~Time Zone Fields

Day of year
Time zone name

Day of month
Time ffset

Day of week (number)

- Day of week
Extract Date&Time By chieek bame)
Fields Localization (month and day names, etc.)
Locale en-GB
OK Apply Cancel

nnnnnnnnnnnnnnnnn
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Date&Time Difference

Check the difference between a time °ce

Column and . o WCIEEIEN Flow Variables  Job Manager Selection ~ Memory Policy
Another time column Date&Time column [ Time [
Execution time S
User-defined time B e i o B
Time from previous row fixed datedsime

previous row

Choose desired resolution (days, .

© Granularity Days P

hours, minutes, etc.)

New column name: date&time diff

Date&Time oK
Difference

Apply Cancel ‘? )

To calculate difference to second
—p ® > column, both columns need to
have the same type!

&

nnnnnnnnnnnnnnnnn
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Date&Time Shift

Shifts date or time by either a duration
or a numerical value

Use duration:
Use duration column
Or shift by user-defined value
E.g. 1y, 2M, 5h, etc.
Use numerical in combination with
user-defined granularity

Use numerical column
Or shift by user-defined value

Date&Time Shift

o e

@ Dialog - 13:50 - Date&Time Shift

Flow Variables  Job Manager Selection =~ Memory Policy

© Manual Selection Wildcard/Regex Selection

Exclude Include
Y Filter Y Filter
No columns in this list > @ timestamp
»
<
«
© Enforce exclusion Enforce inclusion

Replace/Append Selection

Append selected columns  suffix of appended columns: (shifted)
© Replace selected columns

Shift Value Selection
Use Duration

® Duration column

Duration value

© Use Numerical

Numerical column

© Numerical value 1

Granularity = Years

o Select granularity

© 2023 KNIME AG. All rights reserved.

OK Apply Cancel

nnnnnnnnnnnnnnnnn



Modify Time / Modify Date

[ XOX ) Dialog - 0:50 - Modify Date

Modify Date&Time columns T —
T h ree O pti O n S : o Manual Selection Wildcalrr:jc/IﬁZiex Selection

Appends time (date) to date (time) column R T— f”””
Changes time (date) to fixed value .
Removes time (date) from Date&Time column <
Column selection shows only columns ¢
© Enforce exclusion Enforce inclusion

suitable for currently selected option

Replace/Append Selection

Append selected columns  Syffix of appended columns: (modified date)
© Replace selected columns

Date Selection

MOdify Time MOdify Date Append date Date: 2018-08-02 @

© Change date
Remove date

—_— v| Time Zone Europe/Berlin =
> &> > >

0 o OK Apply Cancel

nnnnnnnnnnnnnnnnn
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Modify Time Zone

Similar to Modify Time/Modify Date
Input: Date&Time

Set time zone

Input: Date&Time (Time zone)
Set time zone
Shift time zone
Remove time zone

Modify Time Zone

—> K>

© 2023 KNIME AG. All rights reserved.

@ Dialog - 0:51 - Modify Time Zone

tim Flow Variables ~ Memory Policy

© Manual Selection Wildcard/Regex Selection

Exclude Include
Y Filter Y Filter
No columns in this list > @ timestamp
»
<
<«
© Enforce exclusion Enforce inclusion

Replace/Append Selection

Append selected columns  suffix of appended columns: (modified time zone)
© Replace selected columns

Time Zone Selection

O set time zone Time Zone: | Europe/Berlin B
Shift time zone

Remove time zone

OK Ap, Cancel ?)

Select time zone from
dropdown list

nnnnnnnnnnnnnnnnn



Exercise: 08_DateTime_Manipulation

Convert order dates from string to Date&Time
Extract the product purchases that were submitted in 2019
Extract the remaining product purchases into a separate table

Extract monthly and year of each product purchase into separate columns
Plot monthly sales in a line plot

© 2023 KNIME AG. All rights reserved.
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Exporting Data &
Deployment



Exporting Data

After an analysis is completed, what next?
Write results to a file
Upload results to a Cloud Storage
Create/update a database
Generate a rich report using BIRT
Send your data to Tableau, Spotfire, PowerBl to create a report
Deploy via KNIME KNIME Business Hub
Deploy your model as RESTful web service

© 2023 KNIME AG. All rights reserved.
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Data Export Nodes

Typically characterized by:
Magenta color
1 input port, no output ports
Create file on file system or write to database

Table Writer

—p

¥ [ KNIME Labs
Y Q':} Deep Learning
vi=zlo
DLoLay Model writer
v § MongoDB
4 MongoDB Writer
¥ &g Semantic Web/Linked Data
viio
"[:] Triple File Writer
5 SPARQL File Writer
v @ Spotfire
) TIBCO File Writer
¥ .44 Tableau
4+ Tableau Writer (TDE)
> 4 ;—_}} Chemistry
vdy0
é)é-z Mol2 Writer
E’M Molfile Writer
§3F SDF Writer
smI Smiles Directory Writer

¥ <> Structured Data
v {33 JsoN
&) JSON Writer
§JSON Row Combiner and Writer
v S XML
P XML Writer
¥ @ Scripting
v Ppython
@ python Object Writer
YRR
Ve 10
4R R Model Writer
¥ %P Community Nodes
¥ % KNIME Image Processing
v &0
—+|Image Writer
v ‘ Erlwood Nodes
Vg0
2% XLS Coloured Writer
v I NGS
vi@o
7\ BEDGraphWriter
I Facwriter
"4 FastQwriter
¥ &¢ Palladian
¥ ("] Text Classifier
% TextClassifierModel Writer
v @ Rokit
v @ Fingerprints
& RDKit Fingerprint Writer

https://www.youtube.com/watch?v=0g7VZ0JhsOc&feature=youtu.be

vdi0
v §Jwrite
_Bcsv writer
ST ARFF Writer
.,E Table Writer
P PMML Writer
_,ﬁ Model Writer
#_]Image Port Writer
+z]Image Column Writer
5% Excel Writer (XLS)
v () Analytics
v ¥ Mining
v 4 Weka
v &) Weka (3.7)
vQlo
&) Weka Classifier Writer (3.7)
&) Weka Clustering Writer (3.7)
¥ ++ Distance Calculation
¥ ., Distance Matrix
_’:Distance Matrix Writer
v & Database
¥ ["7]Read/Write
EEDalabase Connection Table Writer
£ «Database Writer
v °n Other Data Types
v & Network
vdlylo
v [£] File

% Network Writer

Open for Innovation

© 2023 KNIME AG. Al rights reserved. KNIME



https://www.youtube.com/watch?v=Og7VZOJhsOc&feature=youtu.be

Table Writer

® @ Dialog - 0:287 - Table Writer (Predictions)
m Flow Variables
Write to Relative to Current workflow
Table Writer
File ../../data/temp/Prediction.table ,C Browse... J
Write options Create missing folders If exists: @ overwrite fail
- p
o
OK Apply Cancel ( jw

Open for Innovation

© 2023 KNIME AG. Al rights reserved. KN I M E




Excel Writer

[ JON ] Dialog - 4:69 - Excel Writer (Write records)

Writes the inpUt table into a @ Flow Variables  Job Manager Selection
SpreadSheet Of an Excel file Fileformat&outputlocan

Excel format XLSX

Select append, to append a Write to Relative to Current workflow
spreadsheet to an existing Excel File N e e o) [ Eowe. | &

. Write options Create missing folders If exists: overwrite @ append fail
and define the name of the new sheet
~Sheets
1. sheet name default_1
If sheet exists @ overwrite ( | fail Excel Sheet
appender —

~Names and IDs

Excel Writer Write row key

Write column headers

—.ﬂ Missing value handling
Replace missing values by

2 Formulas -

Evaluate formulas
Layout

Autosize columns

© Portrait Landscape A4 - 210x297 mm

OK - Execute Apply Cancel ( : )

Open for Innovation

© 2023 KNIME AG. All rights reserved. KN I M




Write Files to a Remote File System

The new file handling framework makes it easy to upload data to remote file

systems
Write processed data directly with a writer node
Upload local files with the Transfer Files node

Supported file systems

Microsoft Azure CSV Writer
Google m
Amazon Amazon
. Authentication Amazon S3 Connector Réad and ®
Databricks process data Upload processed
datato S3

Bw —u D

BigData file systems (hdfs, httpFS, ...) =
On-premise (e.g. ssh, ftp, ...) Connejto providetheworkigdirectory Transfor Fllos
Amazon S3 on Amazon S3
l}[ >
@

Upload a local files

nnnnnnnnnnnnnnnnn
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Full Flexibility with the Transfer Files node

[ [ ] Dialog - 0:167 - Transfer Files (Upload a local files)

m Flow Variables  Job Manager Selection Memory Palicy

Source
Microsoft Azure Blob Storage Read from  Relative to B cument workflow &
Authentication Connector
Mode File © Folder Files in folder
s , 0 -
rs L = - = Folder ../L2-DS KNIME Analytics Platform for Data Scientists - Advanced(2)/ & Browse...
a2 Transfer Files =
e (<] w
SharePoint = » Destination
I —a -
Online Connector - Write to Amazon S3
. Folder /kathrin/ products ¢ Browse..
= Write options Create missing folders If exists: @) overwrite ignore fail
®
Options
Include selected source folder
Same Cloud environment Delete source files / folders Fail on unsuccessful deletion
OK Apply Cancel ?)
K'gxlEnzstr;f 4 Google Google Cloud
Authentication Storage Connector
Oy
-— ) = a0l m
Transfer Files * sy Transfer Files
. — i) 8 ® ® =
»
e Amazon o ..3'.[
SSH Connector ® Authentication Amazon $3 Connector -
0 &
=" s slbl e
L] 23 e



Other Utility Nodes

Can be used with local and remote file systems
Create a folder

De I ete fl Ies O r fo | d e rS Create Folder Create Folder
. . . |
List all files in a folder Oltl® hal®
] (]
Amazon Delete Delete
Authentication Amazon S3 Connector Files/Folders Files/Folders
B w D LR 4 3>
@ ) 1] ®
connect to Provide the working
Amazon S3 directory on
Amazon S3 List Files/Folders List Files/Folders
= D2 » B3 »
] @

Further information about file handling
https://docs.knime.com/latest/analytics platform file handling quide/index.html

nnnnnnnnnnnnnnnnn
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https://docs.knime.com/latest/analytics_platform_file_handling_guide/index.html

DB Writer

File Reader

Writes data from a KNIME data table directly into :
a database table Sl | osworer

SQLite Connector
. L
cL B
8]
Dialog - 0:245 - DB Writer - [m] X Dialog - 0:245 - DB Writer - X
File File
Settings Output Type Mapping Flow Variables Job Manager Selection Memory Policy Settings Output Type Mapping  Flow Variables Job Manager Selection Memory Policy
=
Table to write lapping by Name
Column Name Regex Source Type Mapping
Schema: Table: |CurrentDetailData Select a table
~
Batch Size: 1,0001% Fail on error Append write status columns [[] Remove existing table
Select the columns to write (* Tin SQL)
(® Manual Selection () Wildcard/Regex Selection (O) Type Selection
Exdude Indude hal
| Mapping by Type
Y Y it KNIME Type Mapping
g y i MaritalStatus (String — String — VARCHAR ~
Increase batch size for 5] Genger Append to or drop Sm— ~ Boolean —B00LEAN
| 1 | Estimatedearlylncome ot Number (integer) — Integer — INTEGER
better performance 21| [ mmberofcontracts existing table 2 2
1] Age INumber (long) — Long — BIGINT
< | S| Target INumber (double) — Double — DOUBLE
| 1| Available401K Local Date — LocalDate — DATE
&« | I | CustomervalueSegment =
D| Churnscore o Local Time — LocalTime — TIME
Local Date Time — LocalDateTime — TIMESTAMP
(®) Enforce exdusion (O Enforce indusion
IZoned Date Time — ZonedDateTime — TIMESTAMP_WITH_TIMEZONE w
oK Apply Cancel @\ oK Apply Cancel @

© 2023 KNIME AG. All rights reserved.
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Reporting in KNIME

Reporting in KNIME is done via a 3rd party
application named BIRT (Business Intelligence
Reporting Tool)

Data is sent to BIRT from KNIME using special
nodes.

Reports in BIRT are constructed from report items,
which may include images, tables, charts and labels.

Reports may be generated in a variety of formats
(html, pdf, pptx, xIsx, docx, ...)

Global Users

KNIME Desktop Registered Users Report
Example Using Geogrphical Data

Registered Users

© 2023 KNIME AG. All rights reserved.




Send Image / Data to Report

Sends a data table or images to BIRT
PNG and SVG are supported formats (see node description for details)

Hint: The node label will be used to identify the data source in the reporting view
-> Make sure to use fitting labels if you have more than one data source

Data to Report Image to Report
— P 2 —u },
® Set the node o
& !
Pivot table label! Scatter Plot

nnnnnnnnnnnnnnnnn
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Edit the Report

Open the workflow > Click the Report Editor button

KNIME Analytics Platform
File Edit View Node .
0 HE @ {8 oo SE000 BT >

44 KNIME Explorer &
BBEBE

s My-KNIME-Hub (hub.knime.com)
£ EXAMPLES (knime@hub knime.com)

v 4 LOCAL (Local Workspace)

"] 02_BigData Training

(] Example Workflows

(] KNIMEUserTraining_old

> [*] KNIMEUserTraining_updatel

(] KNIMEUserTraining_update2

(] Learnathon_2019 Solutions

™) Screenshots.

Activity I: Exporting Data
- Write predictions to disk as a KNIME table.
- Write Model to a PMML model file

- Send your model accuracy to BIRT.

- Generate a PDF of your report.

- Create a heatmap of the normalized confusion matrix for your model and send it to BIRT.

- Define a very simple report showing the model accuracy and the heatmap of the confusion matrix.

in the tool bar

= B Ly Description 12 & fa)

4 Workflow Coach 52 =]
Recommended Nodes 2 PMML Writer
[1Send Email i
D Java Edit Variable /
Jéimage to Report B}
@ Timer Info
¥ Merge Veriables Table Writer
9
[3i Create Temp Dir
& Ton Ot &
(3Loop End o | [ -
h# Loaistic Rearession Learner 2% e Tree Learner Predictions
£ Node Repository = (=
b e :
<] < e ( - ‘ Depcm;m o Normallz:‘_ Heatmap  Image to Report
ully Join artitioning r rer
- ——— SN,
& Manipulation m» i > [&
o =l o 2
Q Views b
@ Analytics ® ) - Confusion Matrix
=0 Predict unkown data Accuracy
%, Other Data Types Contusion Mztm( RowfFilter  Column Filter  [Data to Report
< Structured Data =
@ Scripting 2 En 5
3 Tools & Services = . .
{§ KNIME Labs re
¥ Workflow Control
‘A" Workflow Abstraction
& Reporting
2
2 Uncategorized B Outline 31 = B B Console X
KNIME Console
= aax Welcome to KNIME Analytics Platform v4.0.0.v201906266931 9%
e Copyright by KNIME AG, Zurich, Switzerland es

© 2023 KNIME AG. All rights reserved.

Data to Report ~

The incoming data is provided as a data set to the KNIME Report Designer.

Use custom image scaling
If checked, images in the table will be scaled according to the specified width
and height settings. Otherwise the default size of the involved renderer is
used
Itis recommended to try this option ifthe image quality in the report does not
meet the expectations. Depending on the renderer scaling the images here
may provide better results

ExportImage As
Sends anyimage or rendered graphics contained in the table in the selected
formatto BIRT (the reporting library). PNG is the default and will resultin a
pixel graphic without further modification in the report
SVG is currently in a development stage and is supported in BIRT only with
few modifications to the report. These are the steps:

« Select SVG in this dialog, possibly change the resolution in the image
scaling fields.

Switch to the reporting, make sure nothing is selected in the report editor
and switch to the “Script” tab. Select the "beforeRender” script and enter this
command "KNIME enableSVGImagesInPDF (reporiContext)” (no quotes).

Switch back to main report editor (tab "Layout), design the report and add
the dynamic image by linking itto the KNIME data source.

Selectthe dynamicimage report element and choose in the “"Property Editor
-Image” view under "Properties” the tab "Advanced” (note, you might needto
scroll. In the property list search for “Type expression” and edit the entry.
Enter “image/svg+xm", including the quote characters.

Height
The custom height of the image. v
A KNIME Hub Search 52 SEH

orkflows, nodes, and m
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Installing Extensions

Install the KNIME Report Designer Extension to use BIRT

Install extension by going to File -> Install KNIME Extension or via Drag & Drop

KNIME | Edit View Node Search

L) |

|
IME Explorel

1B ¢

2 My-KNIME
<

Install KNIME Extensions.

% New... ¥N
[z Save As...
Close All TBW
Recent Workflows L]
n
e @

A5 Import KNIME Workflow...
A= Export KNIME Workflow...
A Export

Available Software

Check the izems that you wish to install.

Install

Switch Workspace ([ type filter text

Name
» 00 KNIME & Extensions
» 0] KNIME Big Data Extensions

Preferences
&7 Export Preferences...

£ Import Preferences...

» 1] KNIME Community Extensions - Cheminforma

» 000 KNIME Community Extensions - Other
» 000 KNIME Community Fxtensions Sources
» U KNIME Labs Extensions

Restart N -

Exit

Update KNIME

Details

Show only the latest versians of a lable software
Group items by category

Show only software applicable to target environment

© 2023 KNIME AG. All rights reserved.

» U2 KNIME Community Extensions - Image Processii

Version

¥ 007 KNIME Community Extensions - Bioinformatics & NGS

ng and Analysis

o)

Hide items that are already installed

Cancel

from the KNIME Community Hub

&)

Select All

Deselect All

ene < ] [(©)

KNIMEHub > knime > Extensions > KNIME Report Designer
@ Extension

KNIME Report Designer ¥

v420

Based on a tight BIRT integration it enables simple generation
of reports with KNIME workflows as input. Reports are viewed
in a web browser or exported as PDF, DOC, PPT, or XLS,

ece

There is na information available about included nodes or related work

&

& hub.knime.com

Search workflows, nodes and more.

100 B § oo

£ KNIVE Explorer 53

¢ © &l o

signin

Legal

Copyright by \NIME AG, Zurich,
Switzerland

£ License

0 Short link
KNIME Analytics Platforr

E=R @

5 3:KNME project 53 _

> L My-KNIME-Hub (nub krime.com)
» A EXAMPLES (cnime @hub.nime com)
v ALOCAL (Local Workspace)

asic Exampies.
= customer ntligence
ClRett

= Social Media

9 Worktow Cosch 52

Recommended Nodss.
3

Froroums

5vatn Formula

£, Node Repository

5

>0
» Sanipuiation
Views

> @ analytics
Soe

» B, Other Data Types
» © Structured Data
» o Scriting

> 3§ Tools & Sarvices
> g Community Nodes

My first Worklow

terfknime-workspace-data-science-course

Column Fier

o

Wrta table

> i
madatutcey  hosponyeearss  ravove gandar
Commurity T 08
1%
%
%
e
m
1%
)
k)
2 outine 31 = O B console Ly Node onitor 31
8 Node:  Row Fiter (32)
S sae: execuren
Port output porto

ag0 workclass

gt education

=B Ly Description X ==

education-num

Row Filter

The node allows for row fitering
according fo cortain crieria. It can
include or exclude: cerian ranges (oy
row rumber), rows with a certain o I,
and rows with a coran vaue in a
ssloctable column (atiibute). Below are
he stops on how fo configure the node in
its configuration dialog. Note: The nodo.
dossnt change the domain of the data
able. I e. the upper and lower bounds or

A KNIME Hub Search 33 =

§=0o
marialsatus  oceupation relatonst
Married-civ-spouse Exec-mansgerial  Husband

Oivorced Handiers-cleaners. Not-in-fa
Married-civ-spouse Handirs-cleaners. Husband
Marred-civ-spouse Exec-managerial

Married-civ-spouse Exec-mansgerial  Husband
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Creating a Data App on KNIME Business Hub

The Process Step by Step

1. Upload your data / Select one of the available datasets
2. Select the columns to visualize (maximum 3)

3. Convert the domain of the columns (OPTIONAL)

4. Customize the visualizations interactively

5. Download the images of the customized charts

Select Domains Convert Domains

Upload \1ientify Domains Select Columns IF Switch ] EndIF Customize Download
- o @ >
> > >
> B
® ] @ ® ® ®
Step 1 Step 2 SFep o Step 4 Step 5
. Customize Column : .
Upload File Select Columns Domains Interactive View Download Image

‘Open for Innoy
© 2023 KNIME AG. All rights reserved. y
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Execute Workflow as Data App on KNIME Business Hub

A kN[ME Guided Visualization

Data Upload
L e Guige

L
s e S

Data App Page
(Step 1)
Upload File

e hrnn s

Available in Data App Page

KNIME (Step 4)
Business Hub

Interactive View

nnnnnnnnnnnnnnnnn
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Components to Produce Dashboard on Web Page

Widget 1: Select data

File Chooser Widget CS\‘ Reader Component Output
g =‘
L ] ® 2
Read data
File
Selection Column
Selection

Widget 2: Select value column

Column Selection
Column Filter Widget

ol

Widget 3: Filter by country of the

Widget 4: Filter by year of the order

Row Filter

© 2023 KNIME AG. All rights reserved.

Select countries

Value andAmount  Selectvalue column order Component Output
Nominal Row Interactive Range '
Filter Widget Slider Filter Widget Data formatting  Stacked Area Chart
. 1 . SRR Ta - '
® ® [

Visualize selected

column by time and Stacked Area
country
Chart

Filter by year

Filter by
Range

Open for Innovation
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Exercise: 09 Deployment

Write the clean customer data to an Excel file into the folder "data/temp"
Write the full transaction data to the "Transactions.sqlite" database

© 2023 KNIME AG. All rights reserved.
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Flow Variables



Goal of this Session

What is a Flow Variable?

Create a Flow Variable

Use a Flow Variable as a parameter in the node settings

Use a Configuration node to parameterize a Component
Use a Widget node to enable interaction on a Data App page

© 2023 KNIME AG. All rights reserved.

nnnnnnnnnnnnnnnnn



Flow Variables: Usage Example

Each month you need to produce a sales report
for the most popular product

Filter only rows
where Products = Gold
Investment

Table Reader Row Filter
—+l
ﬁ-’ > g 4
LR}
Customer data Products =

Gold Investment

© 2023 KNIME AG. All rights reserved.
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Flow Variables: Usage Example

Each month | need to launch the Analytics Platform, aggregate the data to
identify the most popular product, and update the Row Filter accordingly

Or do I? Maybe Flow Variables can help...

© 2023 KNIME AG. All rights reserved.

nnnnnnnnnnnnnnnnn



Automatically Filter by Most Popular Product

Count products, and Create Flow Variables
put most popular at containing the name and count
the top of the list of the most popular product
Pass the Flow
Table Row Variables to the
GroupBy Sorter to Variable Row Filter
> It >r— >
) ) ) \iow Filter
Table Reader by Products desc by count first row e =
g
. filter by Products
Customer data

© 2023 KNIME AG. All rights reserved.
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Table Row to Variable

Takes a table as input and converts the first row
to Flow Variables

Column names -> Flow Variable names

[Settings! Fow variables Job Manager Selection

Column values -> Flow Variable values o

OfFail
@ Use defaults if available

Only the first row is transformed, additional rows | >

Defaults

are discarded

Boolean false

Integer ol
Long o
Double 0.01%
Column selection
(® Manual Selection (O Wildcard/Regex Selection () Type Selection
Exdude Indude
@ @ Variables Output - 4:6 - Table Row to Variable (first row) Y b
® ® Sorted Table - 4:5 - Sorter (desc by count) No columas in this st > S[Products
File Hilite Navigation View File 1| Count=(Age)
et fawomon ¥ Table Row B
Table "default” - Rows: 5 Spec - Columns: 2 > to Variable
Row ID S Products | Count... In... [Owne...|Name Va.lue <
W rRows Private Investment 5296 —p E o— g:g f Emdl:f(t; ) Zg\;age Investment «
M Row3 P+B Investment 5018 b - Rg\l:v'I]D 9€ e
. Row2 Gold Investment 3258 ) p . .
B Row1 Fund Manager+ 3143 9 0 & knime.works... /Users/kathrinmelcher/knime-workspa... @ Enforce excusion O Enforce indusion
. Row0 CO Investment 1549
oK Apply Cancel ®

© 2023 KNIME AG. All rights reserved.
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Flow Variable Ports

© 2023 KNIME AG. All ri

reserved.

Row Filter
@ @

— > >
2

Products =
Gold Investment

m o[

&

Lo

o
a

[ 3

N

+[1
-~

3 @ X

RE

B x

Configure...

Execute

Execute and Open Views
Cancel

Reset

Edit Node Description...
New Workflow Annotation
Connect selected nodes
Disconnect selected nodes
Create Metanode...

Create Component...
Compare Nodes
Show Flow Variable Ports

Cut

Copy
Paste
Undo
Redo
Delete

Filtered

F6

F7
Shift+F10
F9

F8
Alt+F2

Ctrl+L
Ctrl+Shift+L

Open for Innovation
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Apply a Flow Variable (Button

Dialog - 0:274 - Row Filter

Flow Variables = Memory Policy |

(®) Include rows by attribute value
() Exclude rows by attribute value
() Include rows by number

() Exclude rows by number

() Include rows by row ID

() Exclude rows by row ID

© 2023 KNIME AG. All rights reserved.

Column value matching

Column to test: S Products =

filter based on collection elements
Matching criteria

(®) use pattern matching

Gold Investment v

™ case sensitive match [ | contains wild cards

|_| regular expression

() use range checking
lower bound

upper bound

() only missing values match

OK Apply Cancel @

® 0 Variable Settings
-Use Variable:
v | & Product =

Create Variable:

The Flow Variable button

Open for Innovation
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Apply a Flow Variable (Advanced)

| NON Dialog - 0:274 - Row Filter

iemory Policy |

| Filter Crite EW Flow Variabl

v i rowFliter The Flow Variables
' tab

4»

$ RowFilter_Typ... |

ar

$ ColumnName $ Product

| 4»

? include

|

? deepFiltering

| 4>

7 CaseSensitive

A | ‘ L -
i patte L iy | List of available
? hasWildCards | v | Flow Variables

? isRegExpr L .

OK Apply Cancel @

Open for Innovation

© 2023 KNIME AG. Al rights reserved. KN I M




Create a Flow Variable (Button

Dialog - 0:274 - Row Filter

Flow Variables | Memory Policy |

Column value matching

Column to test: S Products =

filte

based on collection elel

Matching criteria

(®) use pattern matching

= g Gold Investment
(®) Include rows by attribute value

() Exclude rows by attribute value ™ case sensitive match [ | contains wild cards
() Include rows by number |_| regular expression
() Exclude rows by number
() Include rows by row ID () use range checking

() Exclude rows by row ID lower bound

upper bound

() only missing values match

OK Apply Cancel E,‘?)

© 2023 KNIME AG. Al rights reserved.

[ ] [ ] Variable Settings

Use Variable:

.| 8 Product

Create Variable:

@I New Variable|
| OKf |

Name of the new
Flow Variable

Open for Innovation
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Create a Flow Variable (Advanced)

Converting a setting value into a Flow Variable

[ NON Dialog - 0:274 - Row Filter

Memory Policy |

| Filter Criteria [AL AR

v 7 rowFilter

4

§ RowfFilter_Typ... |

ar

$ ColumnName i New Variable

| 4>

? include

|4

? deepFiltering Name of the new

Flow Variable

ar

? CaseSensitive

| «»

$ Ppattern

? hasWildCards

| 4»

| 4>

? isRegExpr

OK Apply Cancel 6]

nnnnnnnnnnnnnnnnn
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Sorter

Sorts a table!

Choice of ascending or descending
Sort by multiple columns

@ @ Dialog - 0:5 - Sorter
\ Sorting Filter Flow Variables >
Sort by:
| BON | Sorted Table - 0:5 - Sorter
I Count*(Age) Ascending File Hilite Navigation View
© Descending " Table "default” - Rows: 5 Spec - Columns: 2 >
Row ID S Products I_Count*(Age) I
Sorter B rRow4 Private Investment 5296
Add columns . Row3 P+B Investment 5018
. Row2 Cold Investment 3258
_> lT >_ 1[2 new columns . Rowl Fund Manager+ 3143
e B rRowo CO Investment 1549
= Sort in memory
Move Missing Cells to end of sorted list

OK Apply Cancel €,

© 2023 KNIME AG. All rights reserved.
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Variable Creator

Allows to create flow variables of different types

Click on “+ Add” to add a new variable and
define a custom

Variable Name

Variable Value

®0® Dialog - 0:18 - Variable Creator
Create and Define Variables” [ AZUE
Type Variable Name Value
Variable Creator (1% nteger | lower_bound -10 Ik
v [i¥] Integer upper_bound 10 4w
String default_column Age | w
l_.‘
= -+ Add
OK Apply Cancel

© 2023 KNIME AG. All rights reserved.
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Path Variables

Special flow variable type to point to a file or folder
E.g. to control output location of a file

A path type consists of three parts:
Type: Specifies the file system type e.g. local, relative, mountpoint, custome_url or connected.

Specifier: Optional string with additional file system specific information e.g. relative to which
location (knime.workflow)

Path: Specifies the location within the file system

Type | ~Output location SpeCifier
Write to Relative to Current workflow E
File ../data/customer.csv < Browse... d
Write options Create missing folders If exists: o overwrite append fail
. Path
Examples:

(LOCAL, , C:\Users\username\Desktop)

(RELATIVE, knime.workflow, file1.csv)

(MOUNTPOINT, MOUNTPOINT_NAME, /path/toffile1.csv)
(CONNECTED, amazon-s3:eu-west-1, /mybucket/file1.csv)

© 2023 KNIME AG. All rights reserved.
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Create File/Folder Variables

Creates one or multiple path flow ORI

variable(s) pointing to files / s

folders e S TR

|npu ‘tS Folder ../../data/temp/products v| s ._]
Base location
Flow variable name(s) a1 foareropeosee) | o | [ e
Value (file name or path relative to base # Remove variabe
location)

A\ The "path_values" parameter is controlled by a variable.

File extension (optional)

. . oK Apply Cancel ©)
Output variables can be used to ™o ruelrolder
control the output location in writer _ e,

nodes.

[,

nnnnnnnnnnnnnnnnn
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Example: Add Execution Date to File Name

Date&Time String Manipulation Create File/Folder
Configuration (Variable) Variables

R o™, e oﬁ]:-\

Current date filename+date DataOutput folder
+ flow variable

CSV Reader Filter Data &SV Writer

= .

)

L

Q

L

L,

Read adult.csv Path controlled by
flow variable

© 2023 KNIME AG. All rights reserved.
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Configuration Nodes for Variable Creation and Output

£+ Node Repository = m Y \f;;"l:gz:at'o"
R ’ | 7 & Boolean Configuration

&2 Credentials Configuration
E Date&Time Configuration
G= Double Configuration
Integer Configuration
- Integer Slider Configuration
@2 List Box Configuration
n Local File Browser Configuration
a Repository File Chooser Configuration
&3 String Configuration

v [T Selection
i@i Column Filter Configuration
i@% Column Selection Configuration
"5 Multiple Selection Configuration
E-Il Nominal Row Filter Configuration
"5 Single Selection Configuration
E—. Value Selection Configuration

10
> ." Manipulation
> Q Views
3 Analytics
. = DB
. ¥ Other Data Types
<> Structured Data
& Scripting
» 3" Tools & Services
#§ KNIME Labs
> ._\_l, Workflow Control
v ‘A" Workflow Abstraction
“a¥ Warlflow Invncatinn
& Configuration
F L3 wiages

<& Quickforms (legacy)

© 2023 KNIME AG. All rights reserved.
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Configuration Node Configuration

Use Configuration nodes to create Flow Variables

Value Selection

Configuration
>
Table Reader @ Ro.w Filter
E_, > > >
® ®
Customer data Include only

selected product

© 2023 KNIME AG. All rights reserved.

Flow Variables

Dialog - 2:14 - Value Selection Configuration

Job Manager Selection ~ Memory Policy

Label:

Description:

Parameter/Variable Name:

Select product:

Select the product, which should be inclu
ded.

product_select

Selection Type: Dropdown

Lock Column:

Default Column: [S] Products S

Default Value: Gold Investment k2

Limit number of visible options:

Number of visible options: 102
oK Apply Cancel ( >‘

Open for Innovation
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Simple Configuration of Component

Table Reader Filter by Product
E Open configuration dialog for this node = Configure 6
wee pr—
@ O |
Customer data
Reset F8
= Edit Node Description... X F2

=0 New Workflow Annotation
n}

Double click a component to configure it

For use on the KNIME Business Hub as a
Data App, replace Configuration nodes with
Widget nodes

© 2023 KNIME AG. All rights reserved.

Dialog - 0:32 - Filter by product -
File

Options  Flow Variables Memory Policy Job Manager Selection

Select product:

Private Investment
Private Investment
P+B Investment

Gold Investment

CO Investment

Fund Manager +

OK Apply Cancel ©)

nnnnnnnnnnnnnnnnn



Multiple Selection Configuration Node

@ ® Dialog - 0:57:0:55 - Multiple Selection Configuration ® @ Dialog - 0:51 - Multiple Selection Configuration

Flow Variables =~ Memory Policy Control [ELWAZIELESH Memory Policy

Label: Select the products to include > [?] defaultvalue
Description: Enter Description Hidembizlon
parameterName
label K
Parameter/Variable Name: multiple-selection description
; ka3
Selection Type: Twinlist required
flowVariableName <
Possible Choices: Gy
ossible Choices E:ggﬂz: ; possible_choices AggregatedValues
Product 3 type ki
| limit_number_visible_options s
Default Values: Product 1 g [i] number_visible_options
Product 2
Product 3
Limit number of visible options:
Himbssofulsible options 1of List of Possible Choices can
Multiple Selection
ple See be controlled by an array flow
conflguratlon OK Apply Cancel ( j ) Va riable I =



Array Variables

An array flow variable is a flow variable with many values

Can be used to control setting options with more than one value, e.g.
Include / exclude of columns
Define list of possible values
Control the variable names and values in the Create File / Folder Variables node

How to create an array flow variable?
Step 1: Create a collection cell (e.g. Create Collection Column node or GroupBy node)

Step 2: Use the Table Row to Variable node to create the array flow variable based on the collection
cell

nnnnnnnnnnnnnnnnn
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Example: Creating an Array Flow Variable

Table Reader Reference
Row Filter
ﬂ » | -
— il Y
ew '* >
_ >
N Duplicate Create Collection Table Row Multiple Selection 1'e
wl?tiac(i’i f‘f::fetr‘:t";ﬁ;gﬁg‘s Column Filter Row Filter Transpose Column to Variable Conﬁguration Filiar bassd 67
\ W awi -] ._/— ) selected values
> it e [ > [ > =
@ o ] O ] 19
Only products Each product Controll possible values
column only once via a flow variable
Table Reader Reference
Row Filter
H » — >
[ ) ® Dialog - 0:66 - Select Products ;ﬂ* ’
Flow Variables  Memory Policy Select Products >
Read Select the products to include ::‘
with di Exclude Include — Filter based on
Y Filter Y Filter selected values
Private Investment > P+B Investment )
CO Investment Gold Investment -
Fund Manager+ %
<
<«
oK Apply Cancel

Open for Innovation
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Components

Encapsulate a functionality for reuse and sharing

Main features:
Local Flow Variable scope
Configurable via Configuration nodes

Key to advanced functionality in KNIME products

Component corresponds to a
KNIME Data App page

Configurations on a Data App page are defined using Widge'
Can be shared via KNIME Community Hub

© 2023 KNIME AG. All rights reserved.

Component
| 4
Table Reader o
&
@ Metanode
>
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Component Description

A "6:11:0 - Filter by Product (select product category) 83 = O g Description 53 & ]
~
Filter by Product X
Value Selection Description
Configuration = =
is component filters the data by the selected product name
>
Component Innut Component Output
RowFiIer -

Component Icon

; Drag and Drop a square image file 1

. | PNGimageof size 16116 |
Learner

Ports
In Port #Source
Name: [|Visualizer tiption: | Data containing records for all products
A "6:07. Flow Variables - solution &3 = 0 A} Description 23 = 0
out Port #1 ~
Name: | Filtered data Description: | Data containing records for the selected product Filter by Product
v This component filters the data by the selected product name
< > 5

Select product:
The product name to use for filtering

Table Reader [iiter by Product Input Ports

Double click a component to configure it S o (| se——

For use on the KNIME Business Hub as Data
App, replace Configuration nodes with Widget
nodes

Output Ports

Customer data select product category
via Configuration 0 Data containing records for the selected product

Open for Innovation
© 2023 KNIME AG. All rights reserved.
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Configure Component Ports

Add input and output ports to

B Cconfigure.. 6

3 i metanodes/components

FE Reset F8

« wraa Remove ports to adapt to changes

Connect selected nodes Ctrl+L

after creation of the

7] Create Metanode...

Create Component...

0 o metanode/component
Q  Interactive View: Filter by product [E] Expand
Bl Compare Nodes SetuD
Convert to Metanode :
Show Flow Variable Ports = Setup Component Wizard [m] X Add Meta Port X
Share...
sk [ Update Link Ctrl+Alt+U
B Copy Disconnect Link = X o &
[ Paste = — Specifiy the name of the node and define the number and type of the desired in and out ports. Port Type: Data A
b hange Link Type...
< Undo " A
Select in Expl :
Redo i oK Flowvariable

% Delete Component Name: PMML
Database Connection
B Por Database Query
In Ports: Add... Out Ports: Add... AWS Comprehend Connection
i ] out 1 (Data AWSConnection
= ) Remove = ! Remove DB Data
DB Session
Up Up Distance Measure
FilterDefinition
Down Down Gradient Boosting Model
H20 Context
H20 Frame
H20 Model
Image
KnimeConnection
Outlier
Python
Python
Regression Tree
Regression Tree v

Open for Innovation
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Passing Variables from Components

Flow Variables are -by default - only available locally inside the component

Configure the component input/output to pass Flow Variables
from/to outside the component

—_— i Dialog - 0:32:0:30 - Component Output - o X
Configuration File
> H Configuration Descriptions Flow Variables Job Manager Selection Memory Policy
e — ™ [Component Output Choose variables from workfiow to be visible outside the Component
- ! B Configure.. F6 ® Manual Selection () Widcard/Regex Selection
® Ro.w Filter Execiite 7 Exdude Indude
> 2 B Execute and Open Views Shift+F10 Y Ater Y Fiter
- Cancel F9 [ selected_product > No variables in this list
Reset 2] |s°| selected_product (column)
= Edit Node Description... Alt+F2 »
=0 New Workflow Annotation 2
o 7 Connect selected nodes Ctrl+L
g7 Disconnect selected nodes Ctrl+Shift+L &«
Create Metanode... (O Enforce ex: clusion (® Enforce indusion
[E] Create Component...
Select Loop
oK Apply Cancel ©)

nnnnnnnnnnnnnnnnn
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What is a Shared Component?

Components can be saved in your
KNIME workspace for later reuse

To do this, simply right-click any
component and select “Share...”

Shared components are read-only
instances of a component

Public Shared Components are
available on the EXAMPLES
Server and on the KNIME
Community Hub

© 2023 KNIME AG. All rights reserved.

@

8

|

I
=

L EEE

QB & b

x

Filter by product

>

Configure...

Execute

Execute and Open Views
Cancel

Reset

Edit Node Description...
New Workflow Annotation
Connect selected nodes
Disconnect selected nodes
Create Metanode...

Create Component...
Component

Interactive View: Filter by product
Compare Nodes
Show Flow Variable Ports

Cut

Copy
Paste
Undo
Redo
Delete

Port 1

F6

F7
Shift+F10
F9

F8
Alt+F2

Ctrl+L

Ctrl+Shift+L

OEEDE @§NE N

Open

Expand

Setup...

Convert to Metanode

Share...
Update Link
Disconnec t Link

Change Link Type...

Select in Explorer

Ctrl+Alt+U
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How can you Edit a Shared Component?

Components can be edited using
the Component Editor, similar to
workflows

@ Welcome to KNIME Analytics Platform A "0: Column Filter (by Index) 3

Get a table with column indices Handle situations, when
something went wrong
String Variable to
Configuration Table Row  Cell Splitter Error treatment

To edit a component using the =l -y B
Component Editor, double-click the l\

component in its location in the

__—

£ KNIME E)q:l jorer 53
HEEBRSSE ‘ ‘ D
o2 My-KNIME-Hub (hub.knime.com)
A3 EXAMPLES (knime@hub.knime.com)
v 4 LOCAL (Local Workspace)
(™ Example Workflows =

)
iy, Column Filter (by Index)

Select column Reference
subset Column Filter Component Output

] >
B8
_— -] 5}

KNIME Explorer

Ipl Igfommapldl
nvenu 'S me: unting from the k g1 s the last column

Ze nota d (

To ensure components are oo

1,-1: 1stand last columns

executable when opened in the Bttt s

Component Editor, choose the
option to “Include input data with
component” when sharing it

© 2023 KNIME AG. All rights reserved.
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How can you Use a Shared Component?

v A3 EXAMPLES (knime@hub.knime.com)

To use a Shared Component, drag v £ %.Components

7] Automation

and drop it to your workflow editor v (] Data Manipulation e
iy, Column Filter (by Index) Table Reader (by Index)
("] Financial Analysis 8 » > >
Instances of Shared Components 3 Guided Ansis . .
. (™7 Life Sciences Customer.data
can be updated either manually or | £ Model Ineprtaitty
when the workflow is opened e

(™7 Visualizations

A Shared Component can also be
unlinked from its original location,
which makes it editable in the
workflow directly

nnnnnnnnnnnnn

Update Shared Components by
overwriting them

nnnnnnnnnnnnnnnnn
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Configuration Dialog Layout

& \%ﬁ&@@\#ﬁF

ct A 0:27:0 - Component £3

Node Usage and Layout

Define a layout for the KNIME WebPortal and the composite view.
Specify the order of the contained configuration nodes for the configuration dialog of the component.

~

Integer Input Integer Input
— -
Column Selection
e e Configuration
Configuration min  Configuration max —4
> i& o—
Component Input e " Row Filter Component Output
Configuration columns 4_..
=
e e e

Click layout button when inside
component to modify the order of
the setting options in configuration
window of the component

© 2023 KNIME AG. All rights reserved.

Node Usage Composite View Layout Advanced Composite View Layout ~ Configuration Dialog Layout

“
Column Selection Configuration
Node 24
Configuration columns.

Integer Input
Node 28
Configuration min

Integer Input
Node 20
Configuration max
Dialog - 0:27 - Component - m] X
File
Flow Variables Memory Policy Job Manager Selection
Numeric columns:
age v
Min [[] Change
103
Max [[] change
03
oK Apply Cancel ©)
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Breakpoint

Stops execution of a workflow branch

Useful to stop the execution of a component and provide a custom error
message

Execution stops based on the selected condition:
Empty table
Act|ve/|nact|ve branch F”eDiang-2:117:0:143:138-Breakpoint(FaiI if Number Col... - O X
Flow Variable value

Options  Flow Variables Job Manager Selection  Memory Policy

Breakpoint Enabled
Column Filter Breakpoint active for:
o . _ (C) empty table () active branch () inactive branch (@) variable matches value
> i ’_\ Fail if no numeric column in input
. Extract Table Select Variable: | Number Columns
[ ] Dimension Breakpoint
; e
Only numeric \\L_ Enter Variable Value: |0
» H > L
® g ® Custom message Mo numeric column available
Fail if Number Columns
=0 =
oK Apply Cancel @

nnnnnnnnnnnnnnnnn
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£+ Node Repository

R||

10

Manipulation

Views

Analytics

DB

Other Data Types

<> Structured Data

& Scripting

3, Tools & Services
#§ KNIME Labs

» W, Workflow Control

L% -

X

el (U

v ‘A Workflow Abstraction

N v -
A+ Workflow Invocation

¥ Confiauration
3 Widgets
< Quickforms (legacy)

© 2023 KNIME AG. All rights reserved.

Widget Nodes for Variable Creation and Output

V= Widgets
v [ Jinput
[U. Boolean Widget
& Credentials Widget
@ Date&Time Widget
G Double Widget
D File Chooser Widget
ﬁFiIe Upload Widget
Integer Widget
JList Box Widget
“h-slider widget
3 String Widget
Js Autocomplete Text Widget
v [*Selection
i{l.i Column Filter Widget
i{l,% Column Selection Widget
*Z- Multiple Selection Widget
E'- Nominal Row Filter Widget
':_.Single Selection Widget
E-'Value Selection Widget
v [ Filter
"?Interactive Range Slider Filter Widget
"Y Interactive Value Filter Widget
v [ Output
DFile Download Widget
.2 Image Output Widget
+= Text Output Widget

Open for Innovation
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Simple Configuration of Component

Table Reader Select Products
& B
LR
=
o o
Customer data Reset F8

= Edit Node Description... X F2

=i New Workflow Annotation

a
o

n]
o

Create Metanode...
Create Component...

Component > 0@ Select Products
Please select the products you want to include
Excludes Includes
Private Investment P+B Investment
CO Investment > Gold Investment

Fund Manager+

<

Reset Apply a Close  a

Open for Innovation

© 2023 KNIME AG. Al rights reserved. KN I M




Summary: Flow Variables

Flow Variables are workflow parameters used to overwrite existing node settings

A Flow Variable is carried along workflow branches (parallel branches don't
share local Flow Variables)

Flow Variables can be of type String, Integer, Double, Boolean, Long, Paths and
Array

Flow Variables can be created

1. in the “Flow Variables” tab of any node

2. using specific nodes, e.g. Table Row to Variable, Variable Creator

3. using Configuration and Widget nodes

nnnnnnnnnnnnnnnnn
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Exercise: 10_Flow_ Variables

Activity [: Filter the customer data to
Customers of the "Gold Investment" product

Customers of the most common product in the data

Activity II: Create a component that allows a user to choose an investment
product and filter the data by that product

Activity Ill (optional): Create a path variable that automatically has the current
execution date in the file name and write the filtered table into a CSV file

Activity IV (optional): Create a component that allows to select multiple products
out of all available products, using a flow variable of type array

nnnnnnnnnnnnnnnnn
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KNIME Learning Paths

From level L1 to level L4 for various professional profiles
KNIME Data Data Data
Trainers Analysts Engineers Scientists
Basic Basic Basic Basic
Proficiency Proficiency Proficiency Proficiency
L1-DW/DS L1-DW L1-DW L1-DS

|| | |
Advanced Advanced Advanced Advanced
Proficiency Proficiency Proficiency Proficiency
L2-DW/DS L2-DW L2-DW L2-DS
|| | |
Productionization Productionization Productionization Productionization
L3-DA L3-DA L3-DE L3-CD

Specialization

Specialization

L4-CT L4-DA

Certified Certified Certified Certified
KNIME KNIME KNIME Data Scientist
Trainer Data Analyst Data Engineer with Specialization

Self-paced courses: videos and exercises at your own pace and for free

Instructor led courses: Scheduled sessions and guided exercises in paid courses

ER,
knime.com/knime-courses

Open for Innovation
© 2023 KNIME AG. All rights reserved.
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Workflow Control
Loops, Switches, Try-Catch



Workflow Control Structures

v v, Workflow Control

LOO pS ° Automation

» V Variables

Iterate over a workflow snippet with variable inputs. ”35‘;"5“;’"‘-”1
reakpoin
:2;' Counting Loop Start

SWitCh eS = Chunk Loop Start

Il Column List Loop Start

Direct the path of a workflow by selectively executing one or more workflow e DA
[—\/ able how 1o vanable Loop >ta
branches. G Loop End

(Vi Variable Condition Loop End

Tr C t h (Vi Variable Loop End
y- a C & Group Loop Start
o . , : Interval Loop Start
Handle workflow branches that may fail in execution - when you don’t know (¥ Loop End (Column Append)
. . Sw Recursive Loop End
abOUt thIS before eXGCUtlng E:: Recursive Loop Start
v 5 Switches
2 IF Switch
> EndIF
=, CASE Switch Start
| CASE Switch End
55 Empty Table Switch
o< Java IF (Table)
v €3 Error Handling
€ Catch Errors (DB Ports)
€ Catch Errors (Data Ports)
€ Catch Errors (Generic Ports)
€ Catch Errors (Var Ports)
€_ Try (Data Ports)
€_ Try (Variable Ports)
9§ Active Branch Inverter
B8 Meta Nodes

Open for Innor
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The Loop Block

A loop block is defined by the appropriate loop start and loop end nodes.
Loop body = the nodes in between (including the side branches).

Loop bod
P y Create File/Folder
Variables
CSV Writer
o e
Loop End
Interval Loop Start k-Means
= > Co
> > > 3 = 4 ‘—:
Loop start node o " i
k=3,.6

Loop end node

nnnnnnnnnnnnnnnnn
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Group Loop Start

Similar to GroupBy except without
aggregation tab.

Each iteration of the loop passes the
next group of rows.

You can implement an aggregation
task. It can be anything from a complex
calculation to updating a database.

Group Loop Start
—p E [

® Dialog - 0:41 - Group Loop Start (Do one iteration)

&b Flow Variables  Memory Policy

© Manual Selection

Exclude

Y Filter

Wildcard/Regex Selection Type Selection

Include

Y Filter

MaritalStatus

Gender
EstimatedYearlylncome
NumberOfContracts
Age

Target

Available401K
CustomerValueSegment
ChurnScore

CallActivity

—[O=[=[w[=[-[-[e]«

> [S| Products

»

<«

© Enforce exclusion

Enforce inclusion

Input is already sorted by group column(s) [execution fails if not correctly sorted]

OK - Execute Apply Cancel

© 2023 KNIME AG. All rights reserved.
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Example: Writing Aggregated Files

Group Loop Start [1 Variable Loop End

Group data by specific column values

Iterate over all groups of data

Create an appropriate file name

Write grouped data to tables with new file name

Create File/Folder
Variables

i

@

Create path
varible with current

Table Reader Group Loop .Start group as file name CSV Writer Variable Loop End
By > & » :ﬁ\o @ >
e rf"/j‘:
@ o o °
Read entire table Records of one Write table Collect variables
group per iteration and end loop

© 2023 KNIME AG. All rights reserved.
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Create File/Folder Variables

Creates one or multiple path flow ORI

variable(s) pointing to files / s

folders e S TR

|npu ‘tS Folder ../../data/temp/products v| s ._]
Base location
Flow variable name(s) a1 foareropeosee) | o | [ e
Value (file name or path relative to base # Remove variabe
location)

A\ The "path_values" parameter is controlled by a variable.

File extension (optional)

. . oK Apply Cancel ©)
Output variables can be used to ™o ruelrolder
control the output location in writer _ e,

nodes.

[,

nnnnnnnnnnnnnnnnn
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Example: Writing Multiple Excel Sheets

Table Reader Group Loop Start Excel Writer Variable Loop End
B » > & » i o (va»
LR l‘_,:ﬂ
1\ =
o o o o
Read entire table Records of one Write records Collect variables
group per iteration of current iteration and end loop

into an Excel Sheet

© 2023 KNIME AG. All rights reserved.
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List Files/Folders

List all files in a directory |

File

Settings Flow Variables Job Manager Selection Memory Policy

Read

R e St rl Ct to : | | Readfrom |Relative to v || Current workflow v

. Mode (®) Filesin folder () Folders (O) Files ant ers
Top level directory o OrmnEe Ome Ofeee
(i.e. not recursive) e

Specific file extensions I Specify file

Matchi ng name patterns (] Add folder identifier column extension

(regex or wildcard) | py— :
| | ’

Provide file references as a table of URLs |

File extension(s) csv

and absolute paths S R =r— -

s | [ Indude subfolders

Folder ..J../data/temp/products

|
% [C] File name

|

| Case sensitive Wildcard Regular expression
!

| [] Indude hidden files

List Files/Folders

| Folder filter options

% ; ' ; [[] Folder name

LR Case sensitive Wildcard Regular expression
|

&) [[] Indlude hidden folders

OK Cancel

nnnnnnnnnnnnnnnnn
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Example: Reading Many Excel Sheets

List all sheet names of an Excel file

Convert sheet name into a flow variable (1 sheet name per iteration)
In each iteration, read the spreadsheet with the current sheet name
Close the loop and collect the results

Read Excel Table Row To
Sheet Names Variable Loop Start Excsl Reader Loop End
& > oo OJ B » > (s p
LT EEE] | s @zr—j!
& o S 1
Create table with Loop over Read one Combine all sheets
all sheet names all sheet names sheet per into single table

interation

© 2023 KNIME AG. All rights reserved.
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Table Row to Variable Loop Start

Similar to the
Table Row to Variable node

Each iteration of the loop converts the next |
row of the input table into Flow Variables

Injects variables into other nodes to

re-execute subflows with a progression of
settings

Table Row To
Variable Loop Start

> e

3
)

© 2023 KNIME AG. All rights reserved.

File

Flow Variables Job Manager Selection

'a
QO Fail

(®) Use defaults if available

O Omit
Defaults

String missing
Boolean | false +

Integer

| Long

Double

0.01%

(® Manual Selection () Wildcard/Regex Selection () Type Selection

(® Enforce exdusion

»

«

Include

Y Fiter

P |Path

(O Enforce indusion

Apply

nnnnnnnnnnnnnnnnn



Loop End

Can be used to end of a loop

Collects the results of the different
iterations by row-wise concatenation of
the incoming tables

Provides options to:
Add a column with the iteration number
Propagate modified loop variables
Allow variable column types
Allow changing table specifications

Loop End

»O =

© 2023 KNIME AG. All rights reserved.

File

Dialog - 3:139 - Loop End - O

Row key policy -
() Generate new row IDs
(®) Unique row IDs by appending a suffix

(O Leave row IDs unmodified
Add iteration column
[[] Propagate modified loop variables

Ignore empty input tables
[] Allow variable column types
[] Allow changing table specifications

OK Apply Cancel ©)
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Switches

A switch allows you to selectively activate branches of a workflow

Inactive branches are marked with a red x on their output ports.
Inactive nodes propagate down stream.

Scatter Plot
' Active
IF Swﬂc:/
— if
)
Bar Chart

;l Inactive

© 2023 KNIME AG. All rights reserved.
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Single Selection Configuration

Configuration: Select single value from list of Strings
Returns selection as string type Flow Variable

Choose between different layout options (dropdown,
radio buttons...)

Single Selection
Configuration

=

© 2023 KNIME AG. All rights reserved.

Dialog - 0:49 - Single Selection Configurati.. ~— — O X
File
Control  Flow Variables Job Manager Selection  Memory Policy
Label: Select plot type:
Description:
ParameterVariable Name: plot_type
Selection Type: Dropdown ~
Possible Choices: ras
scatter
Defaut Vae: hr
scatter
Limit number of visible options:
Mumber of visible options: 10 =
OK Apply Cancel @
nnnnnnnnnnnnnnnnn




Rule Engine/Rule Engine Variable

Defines custom logic for using —
Simple rU|eS. Flow Variables  Job Manager Selection ~Memory Policy

Flow Variable List Category Description

Rules like B s AL .
" i plot_type (index)

& knime.workspace  Function

2<2

<Consequence>

?7=7?
7>7
1 ” ?7>=7
( true ) 7 AND ?
?IN?
? LIKE ?

May be used in Flow Variables

?XOR ?

or tables

Expression

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

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

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

5 $${Splot_type}$$="scatter" => "top"

6 $s{Splot_type}$$="bar" => "bottom"

Easiest way to encode logic
for switches

U RS E Y

New flow variable name port S

oK Apply Cancel @

Rule Engine

Rule Engine Variable
S ot
] &

Open for Innovation
© 2023 KNIME AG. All rights reserved.
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If Switch

Controls which branches of your
workflow are active programmatically

Controlled with a Flow Variable, setting
the value to the literal Strings: “top”,
“bottom”, “both”

May be used in Flow Variables or tables
(different nodes)

¥IF.Switc:h
»_,

—— if
PE—

© 2023 KNIME AG. All rights reserved.

® Dialog - 2:13 - IF Switch

G Flow variables >

Select active port
© both bottom

top

Activate all outputs during

configuration step

NS

1. The "PortChoice" parar

Dialog - 2:13 - IF Switch

Options Flow Variables >

| 2
oK Ap
1 -

PortChoice_In...

PortChoice $ port

activate_all_o...

activate_all_o...

OK Apply

Cancel Q)

nnnnnnnnnnnnnnnnn



Case Switch Start & End

Similar to If-Switch: Takes data from single

input port and passes it to the active output
port

Nodes connected to inactive branches are not
executed

© 2023 KNIME AG. All rights reserved.
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Case Switch Start & End

CASE Switch Start
Case Switch Start Ia -
Add an input port with a specific type (e.g., Data) | e mmime ;" e
] Two output ports are also added x
1 Additional output ports can be added por e

Case Switch End
Add an output port with a specific type (e.g., Data)

1 Two input ports are also added CASE Switch End CASE Switch End
] Additional input ports can be added =l > ol »
o Add ports > Output >
No Remove ports > Input .
Node 87

Add Input ports X

Port Type: Table {v

oK Cancel

Configure via node dialog, or pass port index as
Flow Variable

From the top, 0, 1, 2, ... (however many ports there are)

nnnnnnnnnnnnnnnnn
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The Difference between Loops and Switches

Loops
The Loop Start is connected to the Loop End node; they form a pair.
A loop iterates over a workflow part.

Switches

A Switch Start can be used without a corresponding Switch End.
They can also be combined.

scatter Plot image To Table
- —
Scatter Plot d ' -
/ e @ g End IF Metanode
/ L> = End IF
CASE Switch Start/ : '—'@ ~—»
IF Switch e @ '_/ o,
—4 = \—'_'.!::‘ i\\\ ®
—p i

)&—\ ® \ ¥Bar Chart image To T;ble;/ ( j
® Bar Chart ; .I—- ]'E |
Zli - |

nnnnnnnnnnnnnnnnn
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Try-Catch

A way to catch errors in
workflows

Useful when it is hard to know
if a node will execute (for
example,

when reading from a Google
Sheet)

KNIME tries to execute the
nodes, but if it fails will fall
back to

an alternative branch

© 2023 KNIME AG. All rights reserved.

Regular Execution

Try (Variable Active Branch
Ports) Inverter
Table Reader
O °° l
X\
Read alternative
Google Sheets Google Sheets table Catch Errors
Connection Reader (Data Ports)
B[ m m E| > \\
o @
Read table from Top Input: Regular Output

google sheets Bottom Input: Alternative Output

Alternative Execution

Try (Variable Active Branch
Ports) Inverter
Table Reader

o 98 o—/—

4, >
Read alternative
Google Sheets Google Sheets table ‘
Connection Reader

Catch Errors
(Data Ports)

—aEn m EI » S n
© Q
Read table from Top Input: Regular Output

google sheets Bottom Input: Alternative Output

nnnnnnnnnnnnnnnnn



Streaming

Standard execution: Node by node. The node processes all data, finishes, then
passes the data to the next node, etc.

Streaming: Nodes executed concurrently, each nodes passes data to the next
as soon as it is available, i.e. before node is fully executed
Faster execution, esp. for reading/preprocessing data

Install KNIME Streaming Execution (Beta) extension

Create Component -> Configure -> Job Manager Selection -> Simple Streaming
Not available for all nodes (show in node repository)
Can only execute entire metanode, not individual nodes
Intermediate results not available since nothing is cached

nnnnnnnnnnnnnnnnn
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Streaming

@ @ Dialog - 2:5 - Streamed Wrapped Node - Reading data from a file and...

< Flow Variables Memory Policy Job Manager Selection

Streamed Component - Reading
data from a file and process

Select the job manager for this node

Simple Streaming K
Settings for selected job manager P
lll*b
Chunk Size 50
Determines the size of a batch that is collected at each node before ]
it is handed off to the downstream node. Choosing larger values will
reduce synchronization (and hence yield better runtime),whereas Sub Workflow as Cﬂmpﬂﬂ&ﬂt
small values will make sure that less data is in transit/memory. =
For ordinary data (consisting only of strings and numbers) larger TU Dpen lt.
Values afEpIEterred: - right click = Component = Open
- Ctrl + Double Click
OK Apply Cancel 3 )
Component Input Data Generator Math Formula Row Filter Component Qutput
i mira wrs wg 1,458,848 423,409
- e . T
= @, o > e = i
| | | | H
do some math
Component Input Data Generator Math Formula Row Filter Component Output
. 2,000,000 g 711,782
| . > fa L= N '-E
L] L] L] L] L]

do some math

Open for Innovation
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Exercise: 11_Workflow_Control, Activity |

Goal: Build a loop that will create an Excel file with separate Excel sheets for the
records of different products.

Read the table CurrentDetailData.table (Table Reader node)

Start a loop that handles the records for the different products in separate
iterations (Group Loop Start node)

For each product write one Excel sheet into a single Excel file (Excel Writer
node)

Close and execute the loop (Variable Loop End node)

nnnnnnnnnnnnnnnnn
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Exercise: 11_Workflow_Control, Activity I

Goal: Create a loop that reads and concatenates all the sheets in an Excel file.

Create a table that contains all sheet names of the Excel file created in Activity |
(Read Excel Sheet Names node)

Start a loop that iterates over the sheet names (Table Row to Variable Loop
Start node)

Read the Excel sheet with the sheet name in the current iteration (Excel Reader
node)

Close the loop and concatenate the tables from the different iterations (Loop
End node)

nnnnnnnnnnnnnnnnn
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Exercise: 11_Workflow_Control, Activity il

Extend the workflow below with a switch that only creates one type of
visualization

Create a Single Selection Configuration node with the possible values "scatter" and "bar"

Use the CASE Switch Data (Start) that activates the top or the middle branch depending on the
selection scatter/bar (Use the "...(index)" flow variable to define the active port)

Combine the outputs of the two branches with the CASE Switch Data (End) node

-
s R >
Table Reader B e }E

@_-. [ pr——— i" o

. T e e —

Read CurrentDetailData e — Bar Chart Image To Table

© 2023 KNIME AG. All rights reserved.

nnnnnnnnnnnnnnnnn



Instructor-Led Courses: Schedule 2023

Sep11-16 L1 L1-DW KNIME Analytics Platform for Data Wranglers: Basics
Sep 18-22 L2 L2-DW KNIME Analytics Platform for Data Wranglers: Advanced Data
Oct 23 - 27 L3 L3-DA Productionizing Data Apps* Analysts
Nov 6-10 L4 L4-DV Low Code Data Extraction and Visualization*
Jun 19 -23 L1 L1-DS KNIME Analytics Platform for Data Scientists: Basics
Jun 26 - 30 L2 L2-DS KNIME Analytics Platform for Data Scientists: Advanced
Jul10-14 L3 L3-CD Continuous Deployment and MLOps*
Data

Scientists
Sep11-16 L1 L1-DW KNIME Analytics Platform for Data Wranglers: Basics
Sep 18-22 L2 L2-DW KNIME Analytics Platform for Data Wranglers: Advanced Data
Oct9-13 L3 L3-DE Productionizing Data Engineering Applications* Engineers

TG I I

Open for Innovation
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Styling EXCEL Tables



Styling EXCEL tables

Standard written table Styled table

®®® AuoSave ® ABE © U 5 Dtestconti2— Saved to my Mac

) Autosave @ B H 2 ©v (9 5 2 test_conti

Home Insert Draw Page Layout Formulas Data Review View & Share {3 Comments Home Insert Draw Page Layout Formulas Data Review View # Share (] Comments
K A fx v AL 3 fx
A B C D E F A B (& D E F

1 Year Quarter Store-no CC Store - with CC OnlineStore 1 Year Quarter|Store -no CC Store - with CC OnlineStore

2 2019 1 36862,74 66775,81 114196,84 2 2019 1 36862,74 66775,81 114196,84

3 2019 2 38059,65 70483,79 113399,81 3 2019 2 38059,65 70483,79 113399,81

4 | 2019 3 48149,06 76791,58 96116,79 4 2019 3 48149,06 76791,58 96116,79

5 2019 4 47220,13 61563,41 105625,31 5 2019 4 47220,13 61563,41 105625,31

6 6

7 7

default + default +

@ 0] — s— it 250%

Gl Bl — em—— i+ 250%

Continental Nodes for KNIME
XLS Formatter Nodes

Open for Innovation
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Additional tag table - the key to a styled table:

000 s e ABE 60 = 2
Oran  Pagelayout  Formulas  Data  Review  View & Shara 63 Comm, Homa. n Oraw Pagolayowt Formulss Data  Review 2 sha
P 5 M m % 5 !
A B c D E F A B (& D E F
1 Year Quarter Store-noCC Store - with CC OnlineStore 1 Year Quarter|Store-noCC Store - with CC OnlineStore
2 2019 1 36862,74 66775,81 114196,84 2 2019 il 36862,74 66775,81 114196,84
3 2019 2 38059,65 70483,79 113399,81 3 2019 2 38059,65 70483,79 113399,81
4 | 2019 3 48149,06 76791,58 96116,79 4 2019 3 48149,06 76791,58 96116,79
5 2019 4 47220,13 61563,41 105625,31 5 2019 4 47220,13 61563,41 105625,31
6 6
7z 7
o |+ i+
B 0 - ———C—+ 250% L —— s
XLS Formatter
Excel WrEer Qpply)
|
/
(] [ (]
Write standard table [ Write styled table
\
XLS Control \
Table Reader Table Generator \
\
BB \
\ \ \
» "\ \ \ \ \
Read tag table \ \ \ \
\  XLS kg \ XLS \ XLS Border | XLS Row and \
\\ Colorizer N Colorizer \ Formatter Column Sizer /
@®  ® Control Table - 2:320 - XLS Control Table Generator S Ny Ny —p /
— — _—
File Hilite Navigation View m] — ~— = —0O
Table “default” - Rows: 5 Spec - Columns: 5 > - - - i -
header yellow row header grey add border Resize columns
Ro... [S]A [s]8 [s]c [[s|o [[s}Emm
iI 1 header header, right header header header

\I 2 row_header row_header, right value value

value
\l 3 row_header row_header, right value value value
\I 4  row_header row_header, right value value value
\I 5 row_header row_header, right value value value

© 2023 KNIME AG. All rights reserved.
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XLS Control Table Creator

o ® Dialog - 2:317 - XLS Control Table Generator

m Flow Variables  Job Manager Selection Memory Policy

Kick off node to your styled table
Operation Type (automatically set based on the provided input table)

Transforms input table into an XLS T T
Control Ta ble from long/unpivoted layout to wide XLS Control Table

COIumn nameS => A, B’ C! e Result Table Structure Options

unpivot result table (for easier post-processing and re-pivoting)

ROW |DS => 1 y 2, 3’ = v add additional header columns

Contradiction Resolution Strategy at Operation Type ‘long to wide'

The unpivoted table is a great base to TR
transform values into tags,
e.g. with the Rule Engine node

Shift Rows Option

write column header to first row

OK Apply Cancel

XLS Control
Table Generator

_>>_

]
L

nnnnnnnnnnnnnnnnn
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XLS Background Colorizer

Changes the background of a cell into
a static color and/or pattern fill

@ @ Dialog - 2:319 - XLS Background Colorizer (header: yellow)

m Flow Variables >
Se|eCt between Control Table Style ‘

Assigning a CO|Or to a tag value © standard tags direct color codes in RGB format

Using a table with RGB values

XLS Background
Colorizer

—
B

| —

© 2023 KNIME AG. All rights reserved.

Tag Selection

applies to tag (single tag only) header

Background Color

Change color? color | | Change..

Pattern Fill

pattern fill unmodified

Change color? color | change..

oK Apply Cancel \;
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XLS Conditional Formatter

Changes the cells’ background according
to their numerical value

Allows you to optionally define a mid
scale point

XLS Conditional
Formatter

-
o e

@
[

© 2023 KNIME AG. All rights reserved.

@ @® Dialog - 2:329 - XLS Conditional Formatter

ST Flow variables

Tag Selection

applies to tag (single tag only) value

Conditional Formatting Settings

Mid scale point needed?

min 0.0 min color [l Change..
mid 0.5 ° mid color [[] Change...
max 1.0 ° max color ] Change..
OK Apply Cancel ?)
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XLS Border Formatter

Changes the borders of a given range
SpeCified by tagS ® ® Dialog - 2:325 - XLS Border Formatter (header)

Option to use boarders inSide the m Flow Variables  Job Manager Selection = Memory Policy

Tag Selection

S peCiﬁ ed ra n g e applies to tag (single tag only) header applies to all tags
I nner ve rtlcal Border Style and Color

. border style normal
Inner horizontal

Change border color? border color [l Change.

Outer Border Settings

top
XLS Border left right
Formatter bottom
_» Dl - Inner Border Settings
I:I inner vertical inner horizontal
&

OK Apply Cancel ©)

nnnnnnnnnnnnnnnnn
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XLS Formatter (apply)

Applies the chained commands from the XLS Formatter nodes

Important:
The table must be written before with Excel Writer node
The input file may not contain any formatting yet

Dialog - 0:2266 - XLS Formatter (apply) (Write styled table) - Oa X
File

Source
XLS Formatter Read from |Relative to v || Current workflow v
Exce' wmer (aWy) File ../../data/Revenue_2018.xlsx v Browse... ._l
. Destination
@ (5 Write to Relative to ~ | | Current workflow v
Wnte Standard table WrIte Styled table File I../../data/Revenue_ZO 19_styled.xlsx v Browse... ._l
Write options [_] Create missing folders Ifexists: (@) overwrite () fail

1 There exists a file with the specified path '../../data/Revenue_2019_styled.xIsx' that will be overwritten.

[[] open output file after execution

oK Apply Cancel @

Open for Innor
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Other Important Nodes of the Extension

°© o By default the styling is always X3 Shest Selector

. e -~ applied to the first sheet. Change this = | -
il cen with the XLS Sheet Selector node. h
V {3 Continental ¢
v JF utility -
|j| Network Component Splitter
VDXLS Formatter

YRR GoriraliTabio Want to style more than one sheet? XLS Format Merger

XLS Control Table Generator

XLS Control Table Merger Merge different sheet stylings with —

XLS Control Table from Cell Range
e . the XLS Format Merger node. 0
XLS Background Colorizer
XLS Border Formatter
XLS Cell Commenter

XLS Cell Formatter

XLS Cell Merger

XLS Conditional Formatter XLS Cell Merger Want to add a header ‘to your table’?

XLS Font Formatter

[XLS Hyperlinker @ m—  Merge multiple cells with the XLS

XLS Row and Column Sizer

XLS Sheet Properties

[ XLS Format Merger o Ce” Merger nOde
. XLS Formatter (apply)

I4— XLS Sheet Selector

vE

)& 3 [FHIN

(0
{

2l

e I

=

@ﬂ

nnnnnnnnnnnnnnnnn
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Tips & Tricks for the Continental Extension

How can you automate creating a tag table?
Handle changing number of rows
Handle changing number of columns

How can you add empty rows between different tables?

° Autosave @0 @ EH &2 © v (J 5 D test_conti demo_2

Home Insert Draw Page Layout Formulas Data Review View & Share [J Commen ts
128 v fx

A B C D E F G H
1 Basic Report Example Mai 2019
2
3 Calendar Week [Monday |Tuesday |Wednesday |Thursday |Friday Saturday
4 Cwi18 2158.99 2486.56 [2756.36 [5486.35
5 CW19 2196.47 |2963.47 |2348.57 2786.57 [2873.56 [3947.56
6 CW20 2964.87 |2145.78 |3120.86 3452.99 [3245.58 [4279.26
7 CwW21 2115.78 |2657.23 |2765.36 2275.96 [1458.65 [4823.45
8 CwW22 2678.36 |1268.46 |2192.78 2571.45 |3156.47
9
10
11
12

default +

:i2) O] - c—— t 170% |

nnnnnnnnnnnnnnnnn
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Tips & Tricks for the Continental extension

Table Creator Add Empty Rows
' E‘ "i' E.E >
L L Concatenate
Header >
Extract revenue 7.‘3—’,«' s
o]

© 2023 KNIME AG. All rights reserved.

Use the
“unpivot result table” option . . writer
N 7 XLS Formatter
_(apply)
® :

=

XLS Control XLS Control ®

Table Generator Rule Engine  Table Generator XLS Formatting

>
[

® ® 2]

Create unpivoted Pivot back

control table

Replace values
with tags based on rules
using row and column
numbers

nnnnnnnnnnnnnnnnn



Tips & Tricks for the Continental extension

@ @® Control Table - 5:2260 - XLS Control Table Generator (Create unpivoted)
File Hilite Navigation View
Spec - Columns: 8  Properties  Flow Variables
Table Creator Add
Row ID [s]cell s [Column_|[S| Column (comparable) [ 1] Column (number) |[S|Column name |[1|Row  [[S|RowiD [[S]Value \
. Row0 Al A 00A 1 columnl 1 Row0 Basic Report Example Mai 2019 |
i P ] Row1 B1 B 00B 2 column2 1 Row0 ?
) . Row2 C1 G 00C 3 column3 1 Row0 ?
Bl Row3 D1 D 00D 4 column4 1 Row0 ? )rmatter
@] M rRows El E 00E 5 column5 1 Row0 ? ;p|y)
M Rows F1 F 00F 6 column6é 1 Row0 ?
Header B Rows G1 G 00G 7 column? 1 Row0 ?
. Row?7 A2 A 00A 1 columnl 2 Empty 0 ?
. Row8 B2 B 00B 2 column2 2 Empty 0 ?
Extract W rowo c2 C 00C 3 column3 2 Empty0  ?
pe [l Row10 D2 D 00D 4 column4 2 Empty 0 ? For eaCh Ce" one row
. Rowll E2 E 00E 5 column5 2 Empty 0 ? .
B Row12 F2 F 00F 6 columné 2 Empty0  ? with row and column
= Row13 G2 G 00G 7 column? 2 Empty0  ?
Row14 A3 A 00A 1 columnl 3 RowO_dup Calendar Weel
. Rowl5 B3 B 00B 2 column2 3 RowO_dup Monday number’ and Ce” ID
M Row16 c3 C 0oC 3 column3 3 Row0_dup Tuesday
. Rowl7 D3 D 00D 4 column4 3 Row0_dup Wednesday
. Row18 E3 E 00E 5 column5 3 RowO_dup Thursday
. Rowl9 F3 F 00F 6 columné 3 RowO_dup Friday
. Row20 G3 G 00G 7 column? 3 RowO_dup Saturday
. Row21 A4 A 00A 1 columnl 4 Rowl cw1s
M rRow22 B4 B 00B 2 column2 4 Rowl ?
. Row23 c4 C 00C 3 column3 4 Rowl ?
. Row24 D4 D 00D 4 column4 4 Rowl 2158.99
. Row25 E4 E 00E 5 column5 4 Rowl 2486.56
. Row26 F4 F 00F 6 columné 4 Rowl 2756.36
! Row27 G4 G 00G 7 column? 4 Rowl 5486.35




Tips & Tricks for the Continental extension

Define rules based on
the row and the

[ NOX ) Dialog - 5:2261 - Rule Engine (Replace values)
LUl Flow Variables  Job Manager Selection ~ Memory Policy COI u m n n u m be rS
Column List Category Description
ROWID All 2
ROWINDEX .
Cpacaall Einerin Excel Writer
Cell
@ Column ; <? . -
S| Column (comparable) | ¥ <=7
| | Column (number) =2 | . R st FOI’lnatleI'
Column name ?7>7?
Row 75=7 3 _(aDDU)
S| RowlD ?AND ? o
S| Value ?IN? g
7 LKE ? 2=
? MATCHES ?
?0R?
?XOR? ®
FALSE XLS Control
MISSING ? . &
o e ule Engine  Table Generator XLS Formatting
Flow Variable List ) i} .
[s*] knime.workspace E:pressmn —. : B
|?| 2// $double column name$ > 5.0 => "large" | ' H \ »7"
\?| 37/ $string column name$ LIKE "xbluex" => "small and blue" — r
|?| 4// TRUE => “default outcome"
|S| 5 $Rows= 1 => "header"
[S| 6 $Rows= 2 => "empty" (5] @
‘i 7 $Row$= 3 => "c_header, border"
/S| 8 $Row$>=4 AND $Column (number)$=1 => "cw, border" !place ValueS Pwot baCk
S| 9 $Row$>=4 => "border"
‘ Js based on rules .
Append Column:  prediction [s] row and column PlVOt baCk
< numbers
© Replace Column:  [S] Value
oK Apply Cancel ©)

© 2023 KNIME AG. Alll ri reserved.
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Excel Cell Updater

Excel Cell Updater
Updates values of cells at specified address in an Excel file H

While retaining the cell format
<)

Provide an input table of cell addresses and values to be replaced

Exam ple Address | String | Integer

A5 Ok 5
5:96 2 50
07223914 | ? ?

Missing values are denoted by “?”

Cell A5 is replaced with a string “OK”

Cell 5-th row, 96-th column is replaced with an integer 50
Cell 0Z23914 is cleared

nnnnnnnnnnnnnnnnn
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Excel Cell Updater

Excel Reader Excel Cell Updater
%> g
=) L
Reads the Excel File Updates the specified
that contains the cell addresses and
addresses to be updated overwrites the file
while preserving
its formatting

Updated
Table with Origiraxdatdibfile

replacement values s | s | c | > | e | F | o [ s Lu |

1 age job marital  educationdefault balance housing loan conti wsing  loan cont

2 58 managem married tertia no 2143 yes no unkn s no unkr

Row ID @ Address @ String @ Integer 3 44 techniciar single secon'Zary no 29 zes no unkn s no unkr
Row0 H13 yes ? a4 33 entreprermarried secondaryno 2 yes yes unkn s yes unkr
Row1l H16 yes ? 5 47 blue-collamarried unknown no 1506 yes no unkn s no unkr
6 33 unknown single unknown no 1no no unkn ' no unkr

7 35 managem married tertiary no 231 yes no unkn s no unkr

8 28 managem single tertiary no 447 yes yes unkn s yes unkr

9 42 entreprerdivorced tertiary yes 2 yes no unkn s no unkr

10 58 retired married primary no 121 yes no unkn s no unkr

11 43 techniciar single secondaryno 593 yes no unkn s no unkr

12 41 admin.  divorced secondaryno 270 yes no unkn s no unkr

13 29 admin.  single secondaryno 390 no no unkn ' yes unkr

14 53 techniciar married secondaryno 6 yes no unkn s no unkr

15 58 techniciar married unknown no 71 yes no unkn s no unkr

16 57 services married secondaryno 162 no no unkn yes unkr

Conditional formatting
is preserved

Open for Innovation
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Tips & Tricks for the Continental extension

Table Creato  Add Empty Rows

o
B s —» T

XLS Formatter
L e Concatenate Excel Writer (apply)
Header e
Extract revenue ) ,D‘? > a
per CYV @ ) B
— Constant Extract
Tablg Creator  Value Column String To Number | One RowtoMany Column Filter Transpose >olumn Header

3 ¥ 5

8 p- >l >3 e > > > E L

® ® ® ® ® ® ®

. ExtractTable | tompiate column Add duplication Duplicate rows Remove Unify column

Row Filter D'“e“s'gl, amount duplication headers
i \ amount .
B g=r 2 o ﬂf) > | | ConcatenateXLS Formatting |
® =3 —
Remove headers Constant Extract s
L-|'abl: Creator  Value Column String To Number One Row to Many Column Filter Column Header []

3 i >

& » > 2 >3 > & "

@ e =S ® ® @

Template row  Add duplication Duplicate Rows Remove duplication Unify column

amount amount headers

Open for Innovation
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Installing Extensions

Install the Continental Nodes for KNIME extension

Install extension by going to File -> Install KNIME Extension or via Drag & Drop

from the

KNIME Community Hub

KNIME | Edit View Node Search

L) |

|
IME Explorel

1B ¢

2 My-KNIME
<

Install KNIME Extensions.

% New... ¥N
[z Save As...
Close All TBW
Recent Workflows L]
n
e @ Install

A5 Import KNIME Workflow...
A= Export KNIME Workflow...
A Export

Switch Workspace
Preferences

&7 Export Preferences...
£ Import Preferences...

Update KNIME

Restart
Exit

Available Software

Check the izems that you wish to install.

&)

([ type filter text ©)  selectan
Name
» (110 KNIME & Extensions
» 000 KNIME Big Data Extensions
» 007 KNIME Community Extensions - Bioinformatics & NGS
» 1110 KNIME Community Fxtensi c:
» 002 KNIME Communily Extensions - Image Processing and Analysis
» 007 KNIME Community Extensions - Other
» 0100 KNIME Gommunity Fxtensions Sources
» 2 KNIME Labs Extensions

Version
Deselect All

- Cheminformatics

Details

Show only the latest versions of available software Hide items that are already installed

Group items by category

Show only software applicable to target environment

Cancel

© 2023 KNIME AG. All rights reserved.

e < i}
KNIME
KNIME Hub
@ Extension

Continental_KNIME_Extension_Developer

& hub.knime.com

Search workflows, nodes and more.

Extensions

‘Continental Nodes for KNIME

Continental Nodes for KNIME "

vi20

The Continental Nodes for KNIME Extension provides data processing and
reporting capabilities intended for business users of the KNIME Analytics
Platform. This extension comprises the XLS Formatting nodes.

4 Included nodes

Network Component
splitter

2 Related workflows

This node analyzes a.
between nodes for un
components. It expec

-~

£ KNIVE Explorer 53

License

) KNIME Analytics Platforr

AR - RN E=R @

= 5 A3 KNME project 13

> L My-KNIME-Hub (nub krime.com)
» A EXAMPLES (cnime @hub.nime com)
v ALOCAL (Local Workspace)

9 Worktow Cosch 52

Example Workfows
> (Bssic Exampies.

= customer ntligence
> Cretai
» ™ Sacial adia

Recommended Nodes Community read sdav
Forouwsy 1%

%’ Joiner %

ot pver %

= Concatenate P

Bosy witer P

T Reference Row Fiter )

el trng Manipuiation %

3 Math Formula I

£ Node Reposiory 2 outine 31
>0 - =
» tnipuition

> Q views

> @ analytics
Soe

» 8, 0ther Data Types

»o

-

Structured Data
seriping
Tools & Sarvices

> g Community Nodes

My first Worklow

koog oty recards

terfknime-workspace-data-science-course

Q

saipics Piatiarm =B Ly Description X ==
Row Filter

The node allows for row fitering

according fo cortain crieria. It can

OdkonFillr i include or exclude: cerian ranges (oy

>

romove gender  Wrta table

o nthe US

= 0 3 console 4 Node Monitor 3T

Node:  Row Fier (32)

st executen
portoupu pont0

gt education  education-num

1D age workclass

row rumber), rows with a certain o I,
and rows with a coran vaue in a
ssloctable column (atiibute). Below are
he stops on how fo configure the node in
its configuration dialog. Note: The nodo.
dossnt change the domain of the data
able. I e. the upper and lower bounds or

A KNIME Hub Search 33 =

§=0o
marialsatus  oceupation relatonst
Married-civ-spouse Exec-mansgerial  Husband

Oivorced Handiers-cleaners. Not-in-fa
Married-civ-spouse Handirs-cleaners. Husband
Marred-civ-spouse Exec-managerial

Married-civ-spouse Exec-mansgerial  Husband

Open for Innovation
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Exercise: 12_Styling Excel _Tables

Read the files: TagTable.table and RevenuePerQuarter.table and have a look at
the tables.

Use the XLS Formatter node to change the styling of the
RevenuePerQuarter.table table to look like this, below:

Hint: Use the following nodes:

XLS Control Table Generator s ; . ‘ :
. 1 |Year |Quarter |[Store-no CC Store - with CC OnlineStore
XLS Background Colorizer 2 | 2019 1 36862,74 66775,81) 11419634
3| 2019 2 38059,65 70483,79| 11339981
XLS Border Formatter 4 | 2019 3 48149,06 76791,58 96116,79
] ] s | 2019 4 47220,13 61563,41|  105625,31
XLS Row and Columns Sizer (optional)
7

i [ - —— 4+

nnnnnnnnnnnnnnnnn
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Introduction to
Data Science



Churn Prediction

CRM System

Data about your customer
= Demographics

= Behavior

= Revenues

=  Churn Prediction

= Upselling Likelihood

= Product Propensity /NBO
= Campaign Management
= Customer Segmentation

nnnnnnnnnnnnnnn
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Customer Segmentation

sadd
A05E

= Churn Prediction
= Upselling Likelihood

CRM System
Data about your customer

. Demographics =  Product Propensity /NBO
= Behavior e = Campaign Management
= Revenues = Customer Segmentation

Model

nnnnnnnnnnnnnnn
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Demand Prediction

2 9 THE BRONXY Y
WYnOy - How many taxis
Newark /({ QUEENS dO I need in NYC
New_.Y.ork Hempsi
ZBrookLYN ® on Wednesday at

12:007?

nnnnnnnnnnnnnnnnn

© 2023 KNIME AG. All rights reserved.



Recommendation Engines / Market Basket Analysis

*M" *wf uﬁ”
oy Lo o |
;6 L) ﬁ g\" $ &

Model Recommendation

o , y 2
' 19 8 y
==y =4 =4 Support = ﬁq%, 2
[ £ [
) 5 v 9 v 9 —
/ IF =>

Rule: X=Y —s Conﬁdence:w —_

Lift

"~ Supp(X) x Supp(¥)

o i oo Jig(X)
o e \
L .-,{T = «ff Y Jf s Support
g 4 a g §

* Y Y »
i oy 3 =
v Vs v

nnnnnnnnnnnnnnnnn
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Sentiment Analysis

Samsung

Samsung Galaxy S7 Edge G935A 32GB Unlocked - Gold Platinum

125 customer reviews | 606 answered questions

, v Beautiful phone from a wonderful seller!
By on May 29,2017

Color: Gold Verified Purchase

This practically new beautiful phone well exceeded my expectations!

_7 One Star
By on August 3,2016

Color: Black Onyx Verified Purchase

Very bad experience

Open for Innovation
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Today's Challenge — Analyze Some Customer Data

Initial situation:

Customer data in two datasets:
Phone usage
Contract information

Column “Phone” is in both datasets
Column “churn” encodes whether a customer is happy

Goal:

Find rules that describe happy and unhappy customers by
training a decision tree model
calculating aggregations (optional)

© 2023 KNIME AG. All rights reserved.
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Classification

Predict outcomes on existing data (supervised)

Applications
Churn analysis (yes/no)
Chemical activity (active/inactive)
Spam detection (spam/not spam)
Optical character recognition (A-Z)

Methods

Decision Trees
Neural Networks
Naive Bayes
Logistic Regression

Hidden

Input

nnnnnnnnnnnnnnn
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Data Mining: Process Overview

1 1
| |
s ! Train and apply ! Evaluate

Partition data ! !

| model | performance
I I
1 1
<>y !
| |
| - |
Training — Train |_ i
o A s L[ Mede -
| |
1 1
Original i i
Data Set I I
| |

N i > Apply :I =7] Score
: > Model | —%] Model

I I
| |
| |
| |

nnnnnnnnnnnnnnnnn
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Partitioning

Use to split data into training and evaluation sets
Partition by count (e.g. 10 rows) or fraction (e.g. 10%)
Sample by a variety of methods; random, linear, stratified

© @ Dialog - 0:249 - Partitioning @ © ® First partition (as defined in dialog) - 0:249 - Partitioning
File
. First partition Flow Variables » ‘default” - Rows: 5775 Spec - Columns: 13 >
Row ID 8 Marita... § Gender | Estim... | | Numb... |} Age
Choose size of first partition =Row0 M M 90000 0 44
Row? M M 60000 2 46
B rowo s M 70000 1 46
=Row10 s F 70000 1 46
2 Row13 M M 100000 3 42
Absolute 100 ° M Row14 s F 100000 3 42
o W rRow1s s F 30000 1 31
Relative[%] 50 ° e - B row17 s F 20000 2 66
Partitioning Hros s y 30000 2 o
! Row20 s M 40000 2 32
Take from top o P
Linear sampling ’ m ’ [ ] @® Second partition (remaining rows) - 0:249 - Partitioning
— File
Draw randomly Table “default” - Rows™ 5776 Spec - Columns: 13 >
= . Target Row ID 8§ Marita...| 8 Gender | | Estim... | Numb...| | Age
© stratified sampling § Targ < @ B fom . - w0001 N
B Row2 M M 60000 1 45
Row3 S F 70000 1 42
Use random seed 123 =R°w4 : . 6006 4 i
=Row5 s ™M 70000 1 45
Rowé s F 70000 1 44
B rRows s F 60000 3 46
W row11 M ™M 60000 4 46
. Rowl2 M F 100000 2 42
B rowi6 ] [ 30000 1 31
_— M rRow19 3 ™M 40000 2 32
OK Apply Cancel @ Wo..oc < a 20000 N ca

Open for Innovation
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Learner-Predictor Motif

Most data mining approaches in KNIME use a Learner-predictor motif.
The Learner node trains the model with its input data.
The Predictor node applies the model to a different subset of data.

Decision Trained Model
Tree Learner )

> L H
Decision Tree
Partitioning ® Predictor
2

a4
Yoy I“

® New Datal o)

nnnnnnnnnnnnnnnnn
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Goal: A Decision Tree

Outlook Wind Temp Storage  Sailing

yes (9/16)
v Table:
sunny 3 30 yes yes Category % n
yes 56.2 9
no 438 7
sunny 3 25 yes no AT Tont
rain 12 15 yes yes S‘é""ge
overcast 15 2 no no
. yes (9/12) no (4/4)
rain 16 25 yeS yeS « Table: w Table:
Category % n Category
sunny 14 18 yes yes 750 9 ves
25.0 3 no
raln 3 5 no no 75.0 12 Total
sunny 9 20 yes yes
overcast 14 5 no no
no (3/4) yes (8/8)
¥ Table: ¥ Table:
Sunny 1 7 no no Category Category % n
. 100.0 8
rain 4 25 yes no
ra|n 1 4 24 yeS yeS Temperature
S}
sunny 11 20 yes yes =275 o225
Sunny 2 18 yeS no no (3/3) yes (1/1)
¥ Table: v Table:
Category % n Category % n
overcast 8 22 yes yes = 5o ol i =
no 100.0 3 no 00 0
overcast 13 24 yes yes Total 188 3| |Towl 62 1

Open for Innovation
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Decision Tree Learner

® [ ) Dialog - 0:277 - Decision Tree Learner
G PMMLSettings Flow Variables >
General
Class column § Target @

Quality measure ~ Gini index )

Pruning method  No pruning [
Reduced Error Pruning

Min number records per node 2|3

Decision Number records to store for view 10,000 2
Tree Learner

=

6 Root split

Average split point
Number threads 8([C

Skip nominal columns without domain information

Force root split column
Root split column | WebActivity e

Binary nominal splits

Binary nominal splits
Max #nominal 10}{S

Filter invalid attribute values in child nodes

OK Apply Cancel ©

Open for Innovation
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Applying the Model — What are the Outputs?

Decision
Tree Learner
[ BON ] Classified Data - 0:65 - Decision Tree Predictor (Apply Model)
File Hilite Navigation View

’
/— I : IE G le G S yicl  Spec - Columns: 82 Properties  Flow Variables

Decision Tree

. RowID .. [[I]SalePr... [S|rank  [[D|P (rank=Low)  |[D|P (rank=High) [ |Prediction (rank)|
2] Predictor = 10 189000  Low 0.889 0.111 Low
. 11 175900  Low 1 0 Low
Train Model N 180400  Low 1 0 Low
M1 212000  Low 0.946 0.054 Low
| 4 B2 190000  High 0 1 High
N2 170000  High 0.2 0.8 High
B N2 126000  Low 1 0 Low
M2 115000  Low 1 0 Low
Apply Model M 127500  Low 1 0 Low

Open for Innovation
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Decision Tree Predictor

Takes a decision tree model and apply it to new data

Check the box to append class probabilities

Decision Tree

p

© 2023 KNIME AG. All rights reserved.

Predictor

‘

@® Dialog - 0:248 - Decision Tree Predictor

% Flow Variables  Job Manager Selection

Memory Policy

Maximum number of stored patterns for HiLite-ing:
Change prediction column name
Prediction (Target)

Append columns with normalized class distribution
Suffix for probability columns

10,000 °

OK Apply

Cancel
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Evaluation Metrics

Why evaluation metrics?
Quantify the power of the model as a classifier/predictor
Compare model configurations and/or models, and select the best performing one
Obtain the expected performance of the model for new data

Different model evaluation techniques are available for
Classification/regression models
Imbalanced/balanced target class distributions

Scorer
»
> ;
Ee
@ Numeric Scorer
>
ROC Curve &

g

nnnnnnnnnnnnnnnnn
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Overall Accuracy

# Correct Classifications
# All Events

Overall Accuracy =

The proportion of correct classifications

Downsides:
Only considers the performance in general and not for the different target classes
Therefore, not informative when the target class distribution is unbalanced

© 2023 KNIME AG. All rights reserved.
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Confusion Matrix

Arbitrarily define one target class as POSITIVE and the remaining class(es) as

NEGATIVE

/ Predicted class Predicted claq
NEGATIVE

POSITIVE

- S

Actual class
POSITIVE

Actual class
NEGATIVE

Y

FALSE POSITIVE (FP)

TRUE POSITIVE (TP): Actual and
predicted class is positive

TRUE NEGATIVE (TN): Actual and
predicted class is negative

FALSE NEGATIVE (FN): Actual class is
positive and predicted negative

FALSE POSITIVE (FP): Actual class is
negative and predicted positive

Use these four statistics to calculate other evaluation metrics, such as
overall accuracy, true positive rate, and false positive rate

© 2023 KNIME AG. All rights reserved.
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Scorer

Compare predicted results to known truth in order to evaluate model quality

o ® Dialog - 0:245 - Scorer

Flow Variables Job Manager Selection  »

First Column

§ Target &2
Second Column
S Prediction (Target) 3
Scorer

Sorting of values in tables

Provide scores as flow variables

' Sorting strategy:  Insertion order a Reverse order

Use name prefix

O Missing values

In case of missing values... € Ignore
Fail

OK Apply Cancel

Open for Innovation
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Scorer

Confusion matrix shows the distribution 806

Confusion Matrix - 0:297 - Scorer
File Hilite
of model errors

Target \ Prediction (Target) 1

0
1 2073 750
0 759 2193

Correct classified: 4,266
Accuracy: 73.87 %

Cohen's kappa (k) 0.477
An accuracy statistics table provides a
detailed analysis of model quality

Accuracy statistics - 0:297 - Scorer
File Hilite Navigation View

Wrong classified: 1,509

Error: 26.13 %

Table "default” - Rows: 3

Spec - Columns: 11 Properties Flow Variables

Row ID ] TruePositivesl | FalsePositives

| TrueNegatives
H: 2073

| FalseNegatives D Recall

D Precision D Sensitivity | D Specifity D F-measure | D Accuracy D Cohen's kappa
759 2193 750 0.734 0.732 0.734 0.743 0.733 ? 2

.0 2193 750 2073 759 0.743 0.745 0.743 0.734 0.744 ¥ ?

M overall ? T ? ? ? ¢ ? ? 2 0.739 0.477
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Exercise: 13_Training_a_ Churn_Prediction_Model

Read the CallsData.xls and ContractData.csv files

Join the two data tables based on the columns “Area Code” and “Phone”
Change the data type of the columns “Area Code” and “Churn” to string
Partition the data into a training set and a test set

Train a decision tree to detect customers that are likely to churn

Apply the mode to the test set and evaluate the model performance

nnnnnnnnnnnnnnnnn
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Confirmation of Attendance and Survey

If you would like to get a “Confirmation of

” H H * B L S8 N A osentorinnotion
Attendance” please click on the link below KNIME
Confirmation of Attendance and Survey L2-DW Online Course Feedback
The link also takes you to our course
feedback survey. Filling it in is optional but o e
highly appreciated!
Thank yOu! v:Jf;j::aeI( O recelve ontirmation O enaance
-

*Please send your request within the next 3 days oo ceren.
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https://docs.google.com/forms/d/e/1FAIpQLSfgtdAnJrtE2dtQ1Bnhc582LU3HUVkVbNHyp8x4SqqnIseWgw/viewform

KNIME Books

. KN'ME“") Partitioning L earn
Course books are available on =

KNIME Press
https://www.knime.com/knimepress

Download your free copy of the KNIME Beginner’s
Luck by using the code: SUMMIT-BOOKS-0423

A Guide to KNIME Analytics Platform for Advanced Users pocrR—
Authors: Rosaria Sifipo and Jeanelte Prinz

https://www.knime.com/knimepress/knime-advanced-luck

nnnnnnnnnnnnnnnnn
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https://www.knime.com/knimepress
https://www.knime.com/knimepress/knime-advanced-luck

KNIME Certification Program

Measure and certify your KNIME and data science expertise
https://www.knime.com/certification-program

Four levels L1 — L4 of on-demand certification examinations

Certified //&_ i(N|ME Certified & i(N|ME Certified A\ Certified
Basic Advanced Proficiency
Proficiency Proficiency in KNIME Software for Text Processing
in KNIME in KNIME Collaboration and
Analytics Platform Analytics Platform Productionizing of Data in KNIME Analytics Platform
Science
1Y) o 12) sfg @&[2 L4 & ofg

Free certification exams for a week (until April 24, 2023) with the codes:
L2= SUMMIT-CERT-L2-0423 L3= SUMMIT-CERT-L3-0423

L4= SUMMIT-CERT-L4-0423 (L1 is free)

© 2023 KNIME AG. All rights reserved.
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https://www.knime.com/certification-program

Stay Connected with KNIME

Blog: p KNIME Self-Paced Courses: Follow us on
L knime.com/blog "’/ knime.com/knime-self-paced-c = gocial media:
ourses
Forum: (@), Email: () 5
forum.knime.com M education@knime.com

KNIME Hub:
hub.knime.com

LS

¢ Medium Journal: 5)
medium.com/low-code-for-adva « Eﬁ

nced-data-science

nnnnnnnnnnnnnnnnn
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https://www.youtube.com/user/KNIMETV
https://twitter.com/knime
https://www.facebook.com/KNIMEanalytics/
https://www.linkedin.com/company/knime.com/mycompany/
https://www.xing.com/pages/knime
https://www.instagram.com/knime_official
http://knime.com/blog
http://forum.knime.com/
http://hub.knime.com/
http://knime.com/knime-self-paced-courses
http://medium.com/low-code-for-advanced-data-science

Thank you!

education@knime.com
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Attachment:
How to use a local update
site to install extensions



Adding a Local Update Site

Download the update site as zip
KNIME update site as zip
Previous versions of the KNIME update site as zip
Community update sites as zip

© 2023 KNIME AG. All rights reserved.
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https://docs.knime.com/latest/analytics_platform_installation_guide/index.html#_adding_local_update_sites
https://www.knime.com/download-previous-versions
https://www.knime.com/community

Adding a Local Update Site

Open KNIME Analytics Platform and
go to the preference page by clicking
on

File -> Preferences

© 2023 KNIME AG. All rights reserved.

& KNIME [H[ER Edit View Help

v

4~ KNIME Explorel

0@ | 9 New... #BN |

b £~ datascienc  Close All TEBW g

> e My-KNIME fl
> A EXAMPLES Recent Workflows >

v £ LOCAL (Lo

> " |Data Wi .
» JExamplc 43 Import KNIME Workflow...

»[JL1-bw £ Export KNIME Workflow...

»[]L2-DW & Export to SVG...
A% 01_Sim|

A\ Advanct  Switch Workspace >
A Analytic

oyl Preferences

£ Export Preferences...
£ Import Preferences...

Install KNIME Extensions...
4 Workflow Coac  Update KNIME...

Recommended No

; Restart
DvFlle Reader Exit
E_, CSV Reader Xt
Mm - .. - 2

E
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Adding a Local Update Site

@ C] Preferences

update (%] Available Software Sites ]

Vinstall/Update
Automatic Updates

Available Software Sites Iypeitilter.text LJ

Name ~ Locat Add...
| 4] KNIME Analytics Platform 4.1 Update Site http:/,
& 9',] KNIME Analytics Platform 4.1 Update Site https:

1. Search for update (upper left e e T
search bar) and go to FOME arver Exendens e
Available Software sites.

2. Uncheck all existing software
sites.

3. Click on Add.. on the upper
right.

Cancel " Apply and Close

© 2023 KNIME AG. All rights reserved.
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Adding a Local Update Site

D efi n e a n a m e update () Available Software Sites & v

Vinstall/Update
Automatic Updates

Click on Archive and select the ®

Name ~ Locat Add...
f Id ] . t d I d d 9:] KNIME Analytics Platform 4.1 Update Site http:/,
O e r yo u Ve J u S Own Oa e 0:] KNIME Analytics Platform 4.1 Update Site https:
9:] KNIME Community Extensions (Experi... http:/,

CI iCk O K 4| KNIME Community Extensions (Trusted) http:/,
Al s = . PE—

@ Add Site
Click Apply and Close
Location:  http:// Archive...
Iport...
Cancel
Cancel Apply and Close
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