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Overview
KNIME Analytics Platform



What is KNIME Analytics Platform?

A tool for data analysis, manipulation, visualization, and reporting
Based on a graphical interface

Provides a diverse array of extensions:
Text mining
Network mining
Cheminformatics

Many integrations,
such as Java, R, Python,
Weka, Keras, Plotly, H20, etc.
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Visual KNIME Workflows

NODES perform tasks on data

Not Configured @

Partitioning )
Configured
Inputs — = > Outputs
npu ooy P Executed ®
o] Status Error (]

Nodes are combined to create _. _.w
WORKFLOWS e e

>
L]
Excel Reader (XLS) Color Manager Partltlonlng Train model to predict
departure delays

® Scorer

| 4
»[%»

Decision Tree L

Predictor Confusion matrix
accuracy measurements
e
L]
Read airline data Apply decition
tree model
Scatter Plot
Statistics Bar Chart
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Data Access

Data Access

DB Connector
EJ |-

L) \
Access SAP Hana

" Merge Data
Excel Reader (XLS) i

IL-E’ ’ : :
® Enrich database
with external data \
Twitter API
Connector Twitter Search
B = Cllvel =
] ]
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Databases
MySQL, PostgreSQL, Oracle
Theobald

any JDBC (DB2, MS SQL Server)
Amazon DynamoDB

Files
CSV, txt, Excel, Word, PDF
SAS, SPSS
XML, JSON, PMML
Images, texts, networks

Other
Twitter, Google
Amazon S3, Azure Blob Store
Sharepoint, Salesforce
Kafka
REST, Web services
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Big Data

Big Data :
I.oa%ing & Preprocessing on Hadoop Spark & Datab”CkS
DB Table Selector DB GroupBy HDFS su p po rt

>N LR .

Hive Connector ® ® | DB Joiner Hlve

- a i Impala
Access Hive DB Table Selector DB GroupBy . .

> i m In-database processing

J/ AR
cloudera
CERTIFIED CERTIFIE
v I TECHNOLOGY I
PARTMER
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Transformation

Transformation
Preprocessing
. Row, column, matrix based
Auto-Binner Aty .
@ =, Data blending
" Join, concatenate, append
Concatenate Prél;..r%ucem:nsi‘no Ag g re g atl O n
L " Grouping, pivoting, binning
Feature creation and selection

]
2
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Analysis & Data Mining

Analyze & Data Mining

Decision
Tree Learner

> Decision Tree

- Predictor Scorer

— —
—
B B
® ®
Determine
model accuracy
Text Analytics
Extract Color Manager

important terms A n_
L ]

Mode 78

Statistics
Color Manager L]
O -
Crosstab (local)
i,

L]
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Regression
Linear, regression tree

Classification

Decision tree, ensembles, SVM, MLP,

Naive Bayes, logistic regression

Clustering
k-means, DBSCAN, hierarchical

Validation
Cross-validation, scoring, ROC

Deep Learning
Keras, DL4J

External
R, Python, Weka, H20, Keras

nnnnnnnnnnnnnnnnn



Visualization

Visualization
Interactive visualizations
R View Cabe - JavaScript-based nodes
| _'E, Scatter Plot, Box Plot, Line Plot
Corgoncy Tale Networks, ROC Curve, Decision Tree
| M Plotly Integration
- T v dei Adding more with each release!

e, [
Parallel - =
Coordinates Plot = = = > .
A= Misc

= o S |
Table View : == = Tag cloud, open street map, molecules

-a2 ) e Script-based visualizations

H\ghli;ht — m.
Scatter Plot 3 oo R’ Python

B e W

Ly B [ =

Python View -

e
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Deployment

Deployment
PMML Writer
]
Image to Report o0 104 for
ol }; later re-use

]

Include this image )
inareport  EXcelWriter (XLS)

¢
Image to Report ™
Write results to file
m b,

]

Include this image
inareport

Data to Report

>

L]

Include this table
in areport

DB Writer

>
Lg

L ]

Write results to a
database
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Database

Files
Excel, CSV, txt
XML
PMML

to: local, KNIME Server, Amazon S3, Azure

Blob Store
BIRT reporting
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Over 4000 Native

Data Access

DB Connector

.
o B

Access SAP Hana
Merge Data
Excel Reader (XLS) he

=l

Enrich database
with external data

Twitter API
Connector Twitter Search
(vl nipr
Big Data
Loading & Preprocessing on Hadoop
DB Table Selector DB GroupBy
m:>m H:lE
DB Connector
tum
Access DB Table Selector DB GroupBy
Hive . .
LRSS ] L |
Data Access
MySQL, Oracle, ...
SAS, SPSS, ...
Excel, Flat, ...
Hive, Impala, ...

XML, JSON, PMML
Text, Doc, Image, ...
Web Crawlers
Industry Specific
Community / 3rd
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and Embedded Nodes Included:

Transformation
- Partitioning
Auto-Binner =
> oo
» E e S
Document
[ P i g
-
> > >
= L
DBJoiner DB Reader :0'"e'
n e
a HAN | s >+

Transformation
Row

Column

Matrix

Text, Image
Time Series
Java

Python
Community / 3rd

Analyze & Data Mining

Decision
Tree Learner
> E pecisionTree
Predictor Scorer
S
>
g 16
Determine
model accuracy
Text Analytics
Extract Color Manager

important terms

Node 78

Statistics

Color Manager

Crosstab (local)

>
»@.

Analysis & Mining
Statistics

Data Mining
Machine Learning
Web Analytics
Text Mining
Network Analysis
Social Media
Analysis

R, Weka, Python
Community / 3rd

Visualization

R View (Table)

-

Call out o R o view

Contigency Table

Tag Cloud

Parallel
Coordinates Plot

Table View
Highlight
Scatter Plot
Python View

-

Visualization

R

JFreeChart
JavaScript

Plotly
Community / 3rd

Deployment

PMML Writer

Save model for
later re-use
u

Image to Report

Include this image

inareport  Excel Writer (XLS)

Write results to file
u

Image to Report

Include this image
inareport

Data to Report

L7

Include this table

in areport
DB Writer
Write results to a
database
Deployment
via BIRT
PMML
XML, JSON
Databases

Excel, Flat, etc.

Text, Doc, Image
Industry Specific
Community / 3rd




Install KNIME Analytics Platform

Select the KNIME version for your computer:
Mac
Windows — 32 or 64 bit Windows

. KNIME Analytics Platform for Windows (installer)
L I n U X The installer adds an icon to the desktop and suggests suitable memory settings

Download (459 MB)

KNIME Analytics Platform for Windows (self-extracting archive)

D OWn I O ad th e arC h iVe an d eXtraCt l::;e;‘fxfrla;ﬁng:rif;we o:fy c\;:-a;es a f({:ir_j:’er ho;:mg)rhe KNIME installation : )
the file, or download installer
package and run it Linux

KNIME Analytics Platform for Linux Download (583 MB)

Download (463 MB)

Mac

KNIME Analytics Platform for macOS (10.13 and above) Download (438 MB)

Find out what's new in the latest KNIME 4.4 release here

If you are interested in a previous version of KNIME Analytics Platform, please click here

Open for Innovation
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Start KNIME Analytics Platform

Use the shortcut created by the installer

Or go to the installation directory and launch KNIME via the knime.exe

- o N

AN Application Taols KNIME _v3
Home Share View Manage 0
l:(__—) * 1t b ThisPC » Windows8_05 () » Program Files » KMIME_v3 v G Search KNIME_v3 @
& Downloads Ca) Name ‘ Date modified Type Size ~
1] Recent places . configuration 27-Jan-16 11:38 AM  File folder
|| Boxcryptor dropins 27-0ct-151:36PM  File folder
5% Dropbox (KNIME) . features 27-Jan-16 11:38 AM  File folder
. jre 27-Jan-16 11:38 AM  File folder
*@ Homegroup p2 27-Jan-16 11:5 File folder
. plugins 27-Jan-161 File folder
1% This PC 3 artifactsxml 27-0ct-1 XML File 05 KI
Iz Desktop [ eclipsec.exe 16-Oct-15 Application 18 KB
¥ Documents | knime.exe 16-Oct-1 Application 312 KB
& Downloads | knime.exe manifest MANIFEST File 1KB
i Music £ | knimeini Configuration sett... TKE
= Pictures 1! knime-workspace.zip Compressed (zipp... 34 KB
H Videos | LICENSE.TXT Text Document
i Windows8_ 05 (C:) v " quickstart.pdf Adobe Acrobat D.., v
17items  1item selected 317 KB

Open for Innovation
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The KNIME Workspace

The workspace is the in which workflows (and potentially data
files) are stored for the current KNIME session

Workspaces are portable (just like KNIME)

KMNIME Analytics Platform Launcher >

Select a directory as workspace
KMIME Analytics Platform uses the workspace directory to store its preferences and development artifacts.

Workspace: | C\Users\knimeiknime-workspace ~ Browse...

[] Use this as the default and do not ask again
b Recent Workspaces

nnnnnnnnnnnnnnnnn
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The KNIME Analytics Platform Workbench

KNIME Analytics Platform

- bt
File Edit View MNode Search Help
O-EE @MY [ i-ARCODODETARQ Q
44 KNIME Explorer 52 BBl S| v[|By = 8 A 3 KNIMEproject 52 = B Ly Description 52 =8
e My-KNIME-Hub (api.hub.knime.com) PS ) )
A EXAMPLES (knime@api.hub.knime.com) Row Filter ~
~ A LOCAL (Local Workspace)
~ [ Example Workflows
g ?S“Eﬂw“plei_ The node allows for row filtering according to certain criteria. It can include or
ustomer Intellige
. exclude: certain ranges (by row number), rows with a certain row ID, and rows with a
Retail |
g N E‘IM " KN I M E Exp orer My first Workflow certain value in a selectable column (attribute). Below are the steps on how to
acial Media
7 Thebate . configure the node in its configuration dialog. Note: The node doesn't change the
< > domain of the dat . . values in
e table spec are y filtere
the tabl lly filtered
£ Workflow Coach &3 =] File Reader Row Filter Column Filter Table Writer out
Recommended Nodes Communil N
g Gr—r - v
FGroupBy 12% In- or exclude rows by criteria
j{lmner 9% ™ s ® a
== Col Filts 8% KN S h =
écn Umtn ‘tE’ - read adult.csv  keep only records remove gender write table A A KNIME Hub 52 =
oncatenate

bom in the US

F[5] String Manipulation @ [¢] (0O b
e Workflow Coach e nbrowser

[ Rule Engine 3% i

1 Math Formulz 2% KNlME Hub 2] : Signin
=% Rule-based Row Filter 2%

£ Column Rename 2% , o

Jsorter 2% B -

[FFpivoting 1% .

ES Workflow Editor

i Seatictics 1% A

. i Welcome to the
£ Node Repository & Ji-=
& KNIME Hub

& Manipulation Sl far dat - find rlefloar fac and
Q views Solutions far.data ecienca: find workflows nodes and
Analytics

5o - ‘ = “" KNIME Hub
Bowrers  Node Repository

E< Outline 53 = B B console ALy NodeMonitor 55 =3P

> Scripting

3 Tools & Senvices
e Community Nodes
{§ KNIME Labs

X Workflow Control

v - Console & Node Monitor

Node: | Row Fiter (36) |

State: | EXECUTED |

Port Output Portd v Load data
2 Reporting D age workclass frlwgt education  education-num  riariEi-sas UeCupauon imeuunsp  race  sex  capital-gain  capital-loss  hours
Rowl 39  State-gov 77516 Bachelors 13 Mever-married Adm-clerical Mot-in-family White Male 2174 o Ll
. Rowl 50  Self-emp-not-inc 83311  Bachelors 13 Married-civ-spouse  Exec-managerial  Husband White Male 0 o 13
Outllne Row? 38  Private 215646 HS-grad 8§ Divorced Handlers-cleaners  Not-in-family White Male 0 0 )
< >
Open for Innovation
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KNIME Explorer

KMIME Explorer &3
¥p

= g In LOCAL you can access your own

HEBl$ S

g KMIME-Hub (hub.knime.com]
1?{2 EXAMPLES (knime@hub.knime.com)
i ‘tl LOCAL (Local Werkspace)
v [T Bample Workflows
"] Basic Examples
w (7] Customer Intelligence
[ Churn Prediction
w [ Credit Scoring
A% Building a Credit Scoring Model
[ Customer Segmentaticn
7] Retail
™7 Social Media
7] TheData

™7 MyData

© 2022 KNIME AG. All rights reserved.

= workflow projects.

Other mountpoints allow you to
connect to

EXAMPLE Server

KNIME Hub

KNIME Server

The Explorer toolbar on the top has a
search box and buttons to

<= select the workflow displayed in the active
= editor

'::;{k' refresh the view
The KNIME Explorer can contain 4
types of content:
Workflows
Workflow groups
Data files
Shared Components
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Creating New Workflows, Importing, and Exporting

Right-click inside the KNIME Explorer to create a new workflow or a workflow
group, or to import a workflow

Right-click the workflow or workflow group to export

» £~ EXAMPLES (knime-guest@http://public ® ® Export
AL (Local W
5 -_mgn‘mn £ New KNIME Workflow... Export KNIME workflow(s) —
e e Import v JKNIMEUserTra % New Workflow Group... Exports KNIME workflows.
P » [data
Workflow Import Selection -~ ¥ [Texercises 4! Import KNIME Workflow...
) PVCIRLE = Export KNIME Workflow... -
Select the ftems to fmport. A 02.Date Select workflow(s) to export: LOCAL:/user_training Select...
Source: A5.03. visu Delete...
' 4504 Date 'I‘-’ Rename... Destination workflow file name (.knar): /Users/rb/user_training.knar Browse...
O File: Volumes/Ti T ingCours _Browse.. 45,.05. Flow -
Aos.Expe  [) Configure... ont
ions
Select root directory: ‘1:4 g;' :":” Execute... P
‘:09‘ Mo: Cancel execution Exclude data from export.
Destination: & 10. Datd BT Reset
. - A 11 Inte . . =
Selectifolder:/| FEERI] Browse. A12.0ep ¢ QuickForm Execution... > [data
predictic ' » [ workflows
Import Elements: » ™ solutions Workflow Cvegemrals..
> Isupplemen  Workflow Variables..
Select A A Final Workf : .
L Edit Meta Information... Select All Deselect all
Deselec! £ Node Repository & Refresh
" Copy Locati >

>0 opy Location

- z;-Manipma:ian Cut

» Q views =

> @ Analytics il i Cancel nish

Cancel » & Database Paste

» 8, Other Data Types

Open for Innovation
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Node Repository

A Node Repository = 8
R - : :
e The Node Repository lists all
:g:;’;:, — — KNIME nodes
Cache R | Read hd
St The search box has 2 modes

b@)\nalytics VBRead

> & Datavase "3 Erce Reader 009 & Standard Search — exact match of node
)

» ¥, Other Data Types
“ b wrE; ARFF Reader

::i ztrt_ic:ured Data B, csv Reader name
= Scripting _
" =, Line Reader
» 3} Tool Integration a H H H
> oy e B e Rescer | e -5 & Fuzzy Search — finds the most similar
> (fKNIME Labs N
A

> .!‘, Workflow Control = Model Reader ;Q Read e n O d e n am e

» ol Social Media l%:f: E::S‘;igs'dlh File| B Facreader - ([Community Nodes/NGS{IO

> é Reporting e ﬂ ROIReader - /Community Modes/NGS/I0
» R Chemistry %‘: ;ea: T:CEI Shes {5 SAMReader - [Community Nodes/NGS/IO
ead Images
¥ & Chemaxon { Infocom ) 9 B, csv Reader - /10/Read
T%Anal\itl.cs ot XML Reader - [Structured Data/XML
?ﬂ”'"g 2\ QCIDReader - [Community Nodes/OpenMS/QCF
Weka WAV Reader - [Community Nodes/Signal Proces:
v . i .
? WB’;’ 2 _:] 5o’ SDF Reader - [Chemistry/|/0
o assifical Dv File Reader - /IO/Read

v @ bayes AeEE ARFF Reader - /I0/Read
v o;‘f;t_ £, Line Reader - [I0/Read
Pl PMML Reader - [I0/Read
4, Model Reader - [10/Read
[+ Read Images - /I0/Read
[% BeeF Reader - [Other Data Types/Network/10/Fi
@) JSON Reader - /Structured Data/JSON
= OMERO Reader - [Community Modes/KNIME Ima
I > Opera Reader - /Community Nodes/HCS Tools/IC
;a FastQReader - [Community Nodes/NGS/10
EE MzTabReader - [Community Nodes/OpenM3/Cor

A AATICDAnAAe I

o MmOk AC IO

Open for Innovation
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Description

S — S The Description view provides
information about:

Node functionality
The node allows for row filtering according to certain criteria. It

can include or exclude: certain ranges (by row number), rows InpUt & OUtpUt
with a certain row 1D, and rows with a certain value in a Node Settings
selectable column (attribute). Below are the steps on how to
configure the node in its configuration dialog. Mote: The node Ports
doesnt change the domain of the data table. |. e. the upper and .
lower bounds or the possible values in the table spec are not References tO Ilterature
adapted, even if one of the bounds or one value is fully filtered
out.

Row Filter ~

In- or exclude rows by criteria
You must first select which criteria should be used far
filtering from the left-hand side. Also choose whether to
include or exclude rows according to the selected criteria.
Depending on the choice, you will then have to adjust the
filter parameters in the right-hand panel.

Column value matching W

Iffilter by attribute value is selected, select the name of the

Open for Innovation
© 2022 KNIME AG. All rights reserved.
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Workflow Description

Ly Description 53 = When selecting the workflow, the
My _First Workflow / Description view gives you

Title My First Workflow information about the workflow:
Description Title

it thereseling dote able o s CSV filg o e o and Description

Associated tags and links
Creation date
Author

Tags

Example Workflow C5V Data Manipulation

Links

Creation Date 2079-7-2

Author Ana Vedoveli

nnnnnnnnnnnnnnnnn
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Workflow Coach

Node recommendation engine

Gives hints about which node to use next in the workflow
Based on KNIME communities' usage statistics

Based on own KNIME workflows

ﬁ;' Workflow Coach 3

Recommended Modls
gpartitinning
i],il:tulurrm Filer

1fJu:uiner

Hﬁ{k—l‘\ﬂeans
%F‘.Dw Filter
® Color Manager

fh Statistics
1— Ead mn

© 2022 KNIME AG. All rights reserved.

El = &

Community ™

7%
7%
7%
6%
6%
5%
4%

L

File Reader

Column Filter

BN

Mode 1

1B 2

]
Mode 2




Node Monitor

By default the Node Monitor shows you the output table of the node selected in
the workflow editor

Click on the three dots on the upper right to show the flow variables,
configuration, etc.

& console QNode Monitor 23 Re: — O

v/ Show Output Table

Node: | Get Customers from Database (0:1207) Show Variables

State: EXECUTED Show Configuration
bort o Show Entire Configuration
Port Qutput ort S .
ort Buted - Show Node Timing Information
ID MaritalStatus Gender EstimatedYearlyilncome NumberOfContracts Age Available401K CustomerVi Show Graph Annotations ducts
CustomerID: 722204 |S F 80000 4 42 1 1 4 5 Private Investn
CustomerlD: 489847 M M 60000 2 46 1 1 4 3 Private Investn
CustomeriD: 8444723 M M 40000 1 32 1 2 3 0] P+B Investmer
CustomerID: 1487427 M M 30000 2 63 1 1 2 2 P+B Investmer
CustomeriD: 4693433 M M 20000 2 63 1 1 3 4 Gold Investme
CustomerID: 7724940 M M 30000 2 33 1 2 3 0 P+B Investmer
CustomerlD: 9784443 M M 60000 2 34 1 2 3 0] P+B Investmer
CustomerID: 3177757 M M 70000 2 57 1 1 5 2 Fund Manager

Open for Innovation
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Console and Other Views

B console 53

KNIME Console

wkk
L

WARN
WARN
WARN
WARN

Welcome to the KNIME Analytics Platform v3.3.2.v201704041558 b
Copyright by KNIME GmbH, Konstanz, Germany b
Log file is located at: /Users/kathrinmelcher/knime-workspace/.metadata/knime/knime.log
File Reader 2:232 Can't access 'knime://knime.workflow/../../data/SAS Scores.csv'. (/User
File Reader 2:236 Can't access 'knime://knime.workflow/../../data/Webdata%2001d%205ystem.
PMML Reader 2:244 Input file '/Users/kathrinmelcher/knime-workspace/New_ETL_Course/datasU
Datobase Reader 2:238 Could not determine table spec from dotabase guery: [SQLITE_ERROR] SQL
eC e Show View
| type filter text (<)
View = MNode Help P (= AP1 Tools
Consol AltsShift+Q, C > ot
onsole + NI+
P (= Data Management
Description b (= Debug
Error Log Alt+Shift+Q, L P (== Erlwood Knime Client Extensions
KNIME Explorer P (= General
> Hel
KNIME Hub Search & Help
P (= Java

EWHPP@e D

Node Repository
Outline
Workflow Coach

Other...
Reset Perspective...

Quick Node Insertion...

Open KNIME log

Alt+Shift+Q, O

Alt+Shift+0, O

Ctrl+Space

22 KNIME AG. All rights reserved.

P (= Java Browsing

P (= KNIME Report Designer
b (=5 KNIME Views

P (== Plug-in Development

P (= Report Design

b (f= Team

b 2= XML

Cancel

Console view prints out error and
warning messages about what is
going on under the hood

Click View and select Other... to
add different views
Node Monitor, Licenses, etc.

Open for Innovation
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Inserting and Connecting Nodes

Insert nodes into workspace by dragging them from the
Node Repository or by double-clicking in the Node Repository

Connect nodes by left-clicking the output port of Node A and dragging the cursor
to the (matching) input port of Node B

Common port types:

Integer

Configuration
Model =
Decision Tree View e
= -l ® Flow Variable
Decision
Tree Learner ® Image
> I'q-l B
| | Decision Tree DB Connector DB Table Selector
Partitioning | = | Predictor
- B . m E:>nm
e i
L L . .
® ®
Data DB Connection DB Data

nnnnnnnnnnnnnnnnn
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More on Nodes...

A node can have 4 states:

File Reader

kg

File Reader

=

File Reader

it g
&

File Reader
ED 2
]

© 2022 KNIME AG. All rights reserve!

Not Configured:
The node is waiting for configuration or incoming data.

Configured:

The node has been configured correctly and can be executed.

Executed:
The node has been successfully executed. Results
may be viewed and used in downstream nodes.

Error:
The node has encountered an error during execution.
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Node Configuration

Dialog - 0:1 - File Reader - O s

Most nodes need to be configured

Settings Transformation Advanced Settings  Limit Rows Encoding  Flow Variables Memory Policy

Input location

To access a node configuration dialog: | i resee o jwmemm -
Double-click the node N

File ..J../data/CustomerInfoSystem1.csv ~

Right-click -> Configure

Reader options

Format
Autodetect format o3
. Column delimiter Row delimiter (®) Line break (7) Custom |0
" Quote char - Quote escape char

# Comment char

Has column header [ Has row 1D
[] Support short data rows Prepend file index to row ID
Preview

o The suggested column types are based on the first 10000 rows only. See 'Advanced Settings' tab.

Row ID @ City @ Country @ CustomerID @ Firsthame @ LastMName @ Birthday |I| Age @ Email

Row0 Glasgow United Kingdom |17-171-832-104 |Alois Berger 23.9.1572 47 Alois .Berger@mcr.com || A
Rowl Szczecin Poland 37-370-580-177 |Michaela Schultz 9.6.1998 21 Michaela.Schultz@mc. .. ||
Row2 Sheffield United Kingdom |27-270-743-182 |Rotraut Gratenwald  |20.4.1975 ad Rotraut.Gré venwald. .. !
Row3 Bochum-Hordel (Germany 64-647-953-993 Helga Heind| 18.10.2000 19 Helga.Heindl@mcr.com ||
Row4 Dortmund Germany 84-546-821-690 |Mira Gleich 18.3.1997 122 Mira,Gleich@mcr.com ||
Row5 Valenda Spain 58-582-352-948 |Joanna Radke 13.12,1995 |24 Joanna.Radke@mer....
Rows Valenda Spain 65-655-257-939 |Hanspeter Storch 25.1.1998 121 Hanspeter .Storch@...

Open for Innovation
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Node Execution

Right-click node
Select Execute in the context menu

If execution is successful, status shows
green light

If execution encounters errors, status
shows red light

© 2022 KNIME AG. All rights reserved.

File Reader

it

0 M

BEE "% &

40
3

Configure...

Execute

EXE':"| Execute the selected node(s) l
Cancel

Reset

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

Create Component...
Compare Nodes

Show Flow Variable Ports
Add File System Connection port

Remove File Systern Connection port

Cut

Copy
Paste
Undo
Redo

Delete

File Table

F6
F7
Shift+F10
F9

F8
Alt+F2

Ctrl+L
Ctrl+Shift+L
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Tool Bar

I.Tr‘

il - RUEE Mokl ¥ =ABDOO =B BESZe >

The buttons in the toolbar can be used for the active workflow. The most
important buttons are:

D Execute selected and executable nodes (F7)
(2 Execute all executable nodes

BB Execute selected nodes and open first view
@ Cancel all selected, running nodes (F9)

@ Cancel all running nodes

© 2022 KNIME AG. All rights reserved.
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Node Views

Right-click node to inspect the execution results by

selecting output ports (last option in the context menu)
to inspect tables, images, etc.

selecting Interactive View to open visualization results

in a browser

Scatter Plot

© 2022 KNIME AG. All rights reserved.

Plot View

Scatter Plot

=]

(==

i
(=2}

O
o o

L [ EH-

1 I@ Configure... F&

Execute F7
Execute and Open Views Shift+F10
Cancel F9
Reset Fa
Edit Mode Description... Alt+F2
Mew Workflow Annotation

Connect selected nodes Ctrl+L
Disconnect selected nodes Ctrl+Shift+L

Create Metanode...
Create Component...

Interactive View: Scatter Plot

@

H

m

i
(=2}

O
o o

L EE-

0
3

@ &

Y
%

HA %

Configure... F&
Execute F7
Execute and Open Views Shift+F10
Cancel F9
Reset Fa
Edit Mode Description... Alt+F2
MNew Workflow Annotation

Connect selected nodes Ctrl+L
Disconnect selected nodes Ctrl+Shift+L
Create Metanode...

Create Component...

Interactive View: Scatter Plot

Compare Modes

Show Flow Variable Ports

Cut

Copy

Paste

Undo

Redo )
N Data View
Image

Input data and view selection
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KNIME File Extensions

Dedicated file extensions for workflows and workflow groups associated with
KNIME Analytics Platform

* knwf for KNIME Workflow Files

Workflow_1.krwf

* knar for KNIME Archive Files

Group_wf_1.knar

© 2022 KNIME AG. All rights reserved.
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Getting Started: KNIME Hub

ene < im} 0] & hub.knime.com 5 0O th a

i
Place to search and share
NOdeS Welcome to the
CO' | IpO ne ntS The place to find and collaborate on KNIME workflows and nodes.
Here you can find solutions for your data science questions.
Q_ Search workflows, nodes and more
ene < in] [0} hub.knime.com ¢ oldh| T =
KNIME Q_ Sentiment Analysis x i sinin
KNIME Hub > Search
350 results Nodes Components Workflows Extensions
All £} Nodes fje Components {3 Workflows i) Extensions
How to Forum
.
. ‘ Getting started Get fr ur
Sentiment Analysis This workflow shows how to train a simple neural network for g help 5 omo
doop loaming | [ oras | [text classifcation | [17 | text classification, in this case sentiment analysis. The used :"?I"""_d°w"l°a'_d|"9 ‘h’;‘égh o communlty and
o8 network learns a 128 dimensional word embedding followed by ‘ uilding your first workflow %
“ an LSTM. This e h9|p others
Sentiment Analysis This workflow shows how to train a simple neural network for
deep learming [+2] text classification, in this case sentiment analysis. The used
of network leams a 128 dimensional word embedding followed by @ |
“ an LSTM. This e
Knime » Examples 5> 14 Deep_Learning » 07_Keras »
07_Sentiment_Ana Deep_Lea .
.
https://hub.knime.com
Sentiment Analysis (Classification) of  This workflow shows how to import text from a csv file, convert
Documents it to documents, preprocess the documents and transform them
Open for Innovation
2 KNIME AG. All r r .
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Getting Started: KNIME Example Server

Connect via KNIME Explorer to a public repository with large selection of
example workflows for many, many applications

4 KNIME Explorer 52 =
=28|& s vl

i My-KNIME-Hub (hub.knime.com)
v A EXAMPLES (knime®hub knime.com)
"] 00_Components
"] 01_Data_ccess
~ (7] 02_ETL_Data_Manipulation
v [ 00_Basic_Examples
A 00 Visual_Analysis_of Sales Data
A 01 Example for_Standard Preprocessing
A 02ETL Basics
(™ 01_Filtering
"] 02_Aggregations
(™7 03_Joining_and_Concatenating
[ 04_Transformation
[ 05_Indexing Searching
[ 06_Date_and_Time_Manipulation
A Random Forest Model Workflow 15 Plates
(7] 03 _Visualization
™7 04_Analytics
"] 05_Reporting
(7] 06_Control_Structures
[ 07 Scripting
[ 08_Other_Analytics Types
™ 09 _Enterprise
"7 10_Big_Data
(™7 20 Strange_but_Educational
™7 40_Partners
™7 50_Applications
77 99_Community
4 LOCAL (Local Workspace)

© 2022 KNIME AG. All rights reserved.

o me to KNIME Analytics Platform

A "0 01_Exemple_for_Standard_Preprocessing

, Thisis a temporary copy of “kni ES/U:  ETL Data | ) Basic_Bxamples/01_Bample_for Standa
Use "Save As...” to save a permanent copy of the workflow to yourlocal workspace, or a mounted KNIME Server.
Simple Preprocessing Example
Shows the use of different fiter nodes.
Reference Nominal Value
Column Filter Numeric Binner Row Filter
>
) ¥ =
L) L] L)
File Reader Row Filter Replace numeric Filter by this
column age with new attribute
Y =N . an attribute column
® 0 =
keep rows where
“native-country” is missint
Reference
Row Filter Row Filter Concatenate

Exclude those rows
from the original table

L]
filter example
with a
regular expression

- >
,m»—»j—}o»——/—’v>

£ KNIME Explorer 53

= E|t§°§=§||

Loz My-KNIME-Hub (hub.knime.com)
w _{.‘{: EXAMPLES (knime@hub.knime.com)

Double-click to see the examples

L

w tl LOCAL {Local Workspace)

[ Example Workflows
™7 MyData

Open for Innovation
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Hot Keys (for Future Reference)

Task
Node Configuration

Node Execution

Node Connections

Move Nodes and
Annotations

Workflow Operations

Metanode

© 2022 KNIME AG. All rights reserved.

Hot key

F6
F7

Shift + F7

Shift + F10
F9

Shift + F9

Ctrl + L
Ctrl + Shift + L
Ctrl + Shift + Arrow
Ctrl + Shift + PgUp/PgDown

F8
Ctrl+ S
Ctrl + Shift + S
Ctrl + Shift + W
Shift + F12

Description

opens the configuration window of the selected node
executes selected configured nodes

executes all configured nodes

executes all configured nodes and opens all views
cancels selected running nodes

cancels all running nodes

connects selected nodes

disconnects selected nodes

moves the selected node in the arrow direction

moves the selected annotation in the front or in the back of all
overlapping annotations

resets selected nodes
saves the workflow
saves all open workflows
closes all open workflows

opens metanode wizard




KNIME Modern Ul Preview (Labs)

Preview KNIME Analytics Platform’s makeover
Install KNIME Modern Ul Preview extension and click the “Open KNIME Modern Ul Preview”

[N ] KNIME Analytics Platform (Nightly Build)

£\  Basic Customer Segmentation Use Case x Provide feedback via the forum
'] Reset || {i CreateMetanode % Create Component 100% v
@ Repository
® [ search nodes Denormalizr (PN
= =
"
- e [p—
0 e
Excel Reader J—
= i
>
Excel Reader SV Reader Table Crestor etoam
o a, E» oo Metanode .
» > J .
] Reading >3
CallsData xls B —— -
File Reader Excel Writer List Files/Folders CSV Reader !
10 clusters
= B8 B> LA
inputs
.
P —
(( More 10 nades ) Reading
— ContractData csv Denormalizer (PMML)
. frmep—
L1
Manipulation -
[e—
< exmge
Row Filter Grouphy Column Filter
> [ 2 e
Joiner Column Rename Manipulation
: ¥ E » o N > 1.File Table Flow Variables
e
r\Momm,,;pmmmwcs) Rows: 100 of 3333 | Columns: 16
|  VMallMessage DayMins  EveMins  NightMins IntiMins  CustServCalls DayCalls DayCharge EveCalls  EveCharge NightCalls NightCharge IntlCalls lntl Charge Area Code
J— Wumber(niegr)  Momber (ouble)  Number (doube)  Momber(doubl)  Numbr Goube) Nuroer (neger)  Mumbe eger)  Number (dutle)  umber (teper)  Nomber(dount)  Mumter (oreger)  amber(Goune)  Wumae rege)  Mameer (outie)  Number ieger)
Views
Rowd 25 265.1 197.4 2447 10.0 1 1o 45.07 9 1678 91 no 3 27 415
Rowl 26 161.6 195.5 254.4 137 1 123 27.47 103 16.62 103 11.45 i a7 415
Color Manager Seatir Flot Table View Rowz 0 2434 121.2 1626 12.2 0 114 41.38 10 10.3 104 7.32 5 329 415
Row3 0 299.4 619 1969 66 2 n 509 88 526 89 8.6 7 178 408
Rowd 0 166.7 1483 186.9 10.1 3 ne 2634 122 1261 7 841 3 273 415
e it Rows 0 2234 2206 2039 63 0 9 37.98 101 1875 18 9.18 6 17 510
Rowé 24 2182 385 2126 75 3 88 37.00 108 .62 118 957 7 203 510

Open for Innovation
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Today’s Use Case

Analyze data from a retail company, which has an online shop
and stores

Data:

Customer information from two different systems (.csy, .table)
Purchases from the online store (sqlite database)

List of product numbers and prices (sqlite database)
Purchases from the stores (.table)

Store information (.xIs)

Goal:

Single, clean table of our customers
Standardized list of all transactions

© 2022 KNIME AG. All rights reserved.
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Importing Data



Data Source Nodes

Typically characterized by:
Orange color
By default no input ports, 1-2 output ports
New file handling with KNIME 4.3.

Consistent user experience across all nodes and file systems
Managing of various file systems within the same workflow
Performance improvements

State CSV Reader
B

)
L]
—

Read file

© 2022 KNIME AG. All rights reserved.

Output port

Node label
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CSV Reader

Advanced settings

[ ] ® Dialog - 0:250 - CSV Reader (Sentiment Rating)

Reads either one or multiple , , - | |
Transformation Advanced Settings Limit Rows Encoding Flow Variables >

. CSV an d . tXt fl | eS ) Input location
Flle System Read from  Relative to Current workflow

F u I'th e r tabS to Mode © File  Files in folder

File ../../data/Sentiment Rating.csv . Browse... J

limit the rows Path Reader options
Format

select encoding Autodetect format | ¥
Column delimiter \r\n Row delimiter . .
Basic settings
Quote char " Quote escape char
# Comment char
CSV Reader Has column header Has row ID
Support short data rows Prepend file index to row ID

) The suggested column types are based on the first 50 rows only. See ‘Advanced Settings' tab.

Preview
e

.
= Row ID | 1] Senti... i Sentime...
L B Rowo 0 Very Negative
B rRow1 1 Negative
= Row2 2 Slightly Neg...
Row3 3 Slightly Posit...
I rRows 4 Positive
H Rows 5 Very Positive Help bUtton

OK - Execute Apply Cancel

Preview

Open for Innovation
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Common Settings: File Path

A path 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  outputlocation Specifier
Write to Relative to B Current workflow E
File ../data/customer.csv ¢ Browse... d
Write options Create missing folders If exists: @ overwrite (  append | | fail
Path
Examples:

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

(RELATIVE, knime.workflow, filel.csv)

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

nnnnnnnnnnnnnnnnn

© 2022 KNIME AG. All rights reserved. KNIME



Common Settings: Four Default File Systems

Local File System

Input location

Read from  Local File System

Mode O File Files in folder

File /Users/kathrinmelcher/Desktop/course_data.csv ¢ Browse... g

Relative to ...

~ Current mountpoint
Read from: Relative to !
Current workflow

File: Calls_data.xlsx s Browse... d
Mountpoint

Read from: Mountpoint LOCAL

File: /Example Workflows /TheData/Customers /CallsData.x|s C Browse... J
Custom URL

Read from: Custom URL E

URL: knime://knime.workflow/data/Calls_data.xlIsx < Browse... d

© 2022 KNIME AG. All rights reserved.




Common Settings: Connecting to other File Systems

Add file system connection port to connect to another file system

Click on the three dots on the lower left to
add or remove a dynamic port.

Excel Reader

Add File System Connection port

Supported file systems

Microsoft Azure Amazon
Authentication Amazon 83 Connector Excel Reader (XL5S)

Google

Amazon Bw—m = mTr
Databricks ® ® ®
BigData file systems (hdfs, httpFS, ...)

On-premise (e.g. ssh, ftp, ...) Input location

Read from e

Maode (@) File () Files in folder

File

nnnnnnnnnnnnnnnnn
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Common Settings: Read Single or Multiple Files

Single file

Input location

Local File System

Read from
Mode O File Files in folder
File fUsers /kathrinmelcher/Desktop/course_data.csv

Files in a folder

Input location

Read from  Relative to E Current workflow
Mode File © Files in folder Filter options
Folder ../../data/

(1) Selected 22 of 22 files

Option to include subfolder

Option to define filter criterions

© 2022 KNIME AG. All rights reserved.

s Browse...

v
Include subfolders

o] Browse...

o

® ® Filter options

File filter options
File extension(s)  .csv

Case sensitive
File name

Case sensitive ¢ Wildcard
L]

Include hidden files

Folder filter options
month}*
© wildcard

Folder name

Case sensitive

Include hidden folders

OK

Regular expression

Regular expression

Cancel



Common Settings: Transformation Tab

Dialog - 0:2 - CSV Reader - O X
.
Supported operations
. i Settings  Transformation Advanced Settings LimitRows Encoding Flow Variables Memory Policy
Column filtering [Tstomsies 2
Reset actions T Move up - Mave down Enforce types Take columns from: Union Intersection
Column sortin g coum ew nome Tree
# E Gity [8] string
Column renaming S| conir [s/50m9
= B [s] string ~
Column type mapping L8] eatime O ’
D | Number (double)
. . . [S] Lasthizme (1] Mumber (int=ger)
Select between union or intersection of [Slortie L]t )
A A
I ; f di fil [0 ce period
columns (In case o1 reading many ties [§]Emai 58 516 mage
[1] Newsletter v
m <any unknown new column > lz‘
avw
Preview
() The suggested column types are based on the first 50 rows only. See ‘Advanced Settings' tab.
Row ID [s]city [s]country  |[s]D [S]FirstName | S| LastName | [S] Brthday |[1]Age [5]Email [1] Newsle...
Rowd Glasgow United Kingdom |17-171-832-104 |Alois Berger 23.8.1972 47 Alois .Berger @mir.com |0 A
Rowl Szczedn Poland 37-370-580-177 |Michaela Schultz 9.6.1998 121 Michaela.Schultz@mc... [0
RowZ2 Sheffield United Kingdom |27-270-743-182 Rotraut GrAvenwald  |20.4,1975 44 Rotraut.GrAtsnwald.., [0
Row3 Bochum-Horde! ny 64-647-253-993 |Helga Heindl 18.10,2000 |19 Helga.Heindl@mer.com [0
Rowd |Dortrnund Germany 84-846-821-690 |Mira Gleich 18.3.1997 122 Mira.Gleich@mer.com |0 w
oK Apply Cancel @

Open for Innovation
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Alternative Faster Way ...

I

4* KNIME Explorer §3 4% *3: Data_Access £

2 .
e [ e
xa) o

&
[ <
[ [0

P g My-KNIME-Hi Collapses the entire tree
»> _.J‘.,‘: EXAMPLES (knime®@api.hub.knime.com)
¥ A LOCAL (Local Workspace)
» ["]Example Workflows
¥ [7]L1-DS KNIME Analytics Platform for Data Scientists - B

¥ [ data
» [ Jtemp
B, 50IPs.table Drag & Drop
@_.ContractVaIues‘csv
OR

ﬁ_. CurrentDetailData.table

|| database.mv.db Copy &

| database.trace.db

FiMl DecTree.pmml PaSte

@_. location_data.table CSV Reader
E_, meter_data.csv o
E_, onelineDeploymentDai. .c.. e

B3z Product Data2.xls

Pt ProductPropensitymodel.pmml Node 1

E_. sales.csv
ﬁ_, sampled_meter_data.table

Open for Innovation
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File Path Options Old File Handling

Local path New file handling

Input location
{Users /rb/knime-workspace/KNIMEUserTraining/data/Sentiment Analy’pis.table _C Browse...

Input location

Read from  Local File System

Mode © File  Files in folder

File /Users/kathrinmelcher/Desktop/course_data.csv < Browse... g

Absolute URL

Input location
knime:/ /LOCAL/KNIMEUserTraining/data/Sentiment%20Analysis.table| [ Browse...

Input location
: 1 Read from  Mountpoint LOCAL
=2

Mode © File Files in folder

File /L1-DS KNIME Analytics Platform for Data Scientists - Basics - Update/data/Contrac &

Mountpoint-relative URL

Input location

Input location Read from  Relative to B Current mountpoint ™
knime:/ /knime.mountpoint/KNIMEUserTraining/data/Sentiment%20Analysis.table| ~ Browse... v=? Mode © File () Files In folder
File L1-DS KNIME Analytics Platform for Data Scientists - Basics - Update/data/Con! <

Open for Innovation
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Workflow-Relative File Paths (Old File Handling)

4~ KNIME Explorer 5%

= 0

Best choice if workflows are to be CIEE

Shal’ed 4 My-KNIME-Hub (hub.knime.com)
..“:E EXAMPLES (knime@hub.knime.com)
v t' LOCAL (Local Workspace)
[ Example Workflows

Requires matching folder structure . (5 hiMEvsaTminig
™7 data

within workflow group = p

A\ 01.Importing Data

Independent of environment outside of & 02 Dt Meripion
Workflow group ﬁ g: ﬂ?:zagr::ii:r:;g&ctemal Tools
. . A\ 06. Exporting Data
Example: Path to ,Sentiment Analysis.table” Ao o

Local path:
C:\Users\rb\knime-workspace\KNIMEUserTraining\data\Sentiment Analysis.table

Workflow relative:

Input location
knime://knime.workflow/../../data/Sentiment Analysis.table < Browse... E’J

YouTube KNIME TV Channel:
https://youtu.be/U9sP4g4yGwY

© 2022 KNIME AG. All rights reserved.

‘18

nnnnnnnnnnnnnnnnn


https://youtu.be/U9sP4g4yGwY

Excel Reader (XLS)

Reads .xIs and .xIsx file from Microsoft Excel

Supports reading from multiple sheets

Read Excel
Excel Reader Sheet Names
B > & >

© 2022 KNIME AG. All rights reserved.
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Excel Reader

File system

Excel Reader

£ »

LA L

Sheet
specific
settings

© 2022 KNIME AG. All rights reserved.

Dialeg - 0:1 - Excel Reader
File

H €ttngs| Transformation Advanced Settings  Flow Variables Memary Policy

Path

Input location
Read from | Relative to ~ | Current workflow v
Mode @ File (O Files in folder
File ..J..jdata/Product Data2.xis v Browse...
Sheet selection
(®) Select first sheet with data  (Product Data. x_defz...)
() Select sheet with name Product Data.xls _defa...
() Select sheet atindex 0 5 (Sheetindexes siaré with 0.)
Column header
Table contains column names in row number 115| (Row numbers start with 1. See File Content " tab to identify row numbers. )
Row ID
(®) Generaterow IDs () Table contains row IDs in column  |A
Sheet area
(®) Read entire data of the sheet () Read only data in columns from |A to and
rows from | to s and rows. )
Preview  File Content
Preview with current settings
oThe suggested column types are based on the first 50 rows only. See 'Advanced Settings' tab.
Row ID m Custom... @ Products
Rowd 11000 Private Investment @
Row1l 11001 Private Investment P 1
Row2 11002 Private Investment reVI eW
Row3 11003 Private Investment
Row4 11004 Private Investment Z
oK Apply Cancel @'

Open for Innovation
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Table Reader

Reads tables from the native KNIME Format

Maximum performance, minimum configuration

File system

Table Reader

© 2022 KNIME AG. All rights reserved.

PR Transformation

Input location

Dialog - 3:292 - Table Reader

Advanced Settings

Read from  Relative to Current workflow
Mode © File  Files in folder
File ../../data/CustomerinfoSystem2.table

Row ID handling
Use existing row ID

Preview

Row ID [s]city
. Row0 Glasgow
M row1 Szczecin
M Row2 Sheffield
B Row3 Bochum-...
. Row4 Dortmund
. Row5 Valencia
B Rows Valencia
M Row? Lodz
M rRows Stuttgart
. Row9 Denver
M row10 Kharkiv

Prepend table index to row ID

Flow Variables

S| Country S| CustomerlD  [S|FirstN... [S|LastN... |S|Birthday || I]Age
United Kingdom 17-171-832-104 Alois Berger 23.9.1972 47
Poland 37-370-580-177 Michaela  Schultz 9.6.1998 21
United Kingdom 27-270-743-182 Rotraut Grinwald  20.4.1975 44
Germany 64-647-953-993 Helga Heind| 18.10.2000 19
Germany 84-846-821-690 Mira Gleich 18.3.1997 22
Spain 58-582-352-948 Joanna Radke 13.12.1995 24
Spain 65-655-257-939 Hanspeter Storch 25.1.1998 21
Poland 96-969-846-915 Klaus-Peter Heinecke  13.4.1963 56
Germany 48-484-590-744 Guenter Gassner 1.5.1988 31
United States 47-474-558-858 Giuseppina Nitsch 9.12.1975 44
Ukraine B85-859-448-511 Sami Zimmerer  5.10.1982 37

OK Apply Cancel

Memory Policy

Browse... -

S| Emall
Alois .Bergi
Michaela.S¢
Rotraut.Gri
Helga.Hein
Mira.Gleich
Joanna.Rac
Hanspeter
Klaus-Pete
Guenter.Gi
Giuseppina
Sami .Zimn

Path

Open for Innovation
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Database Connectivity

Read data from any JDBC enabled database

Write your own SQL or model it using dedicated nodes

SQLite Connector DB Table Selector DB Reader
=L W E:>E H:s»>

[ ] [ ] [ ]

connect select read

© 2022 KNIME AG. All rights reserved.
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Database Extension

Visually assemble complex SQL statements (no SQL coding needed)
Connect to all IDBC-compliant databases

Harness the power of your database within KNIME
Complete rewrite in KNIME Analytics Platform 4.0

Connect to In-Database Preprocessing Export Data
Database Mo SQL Programming Required TO DB Table or KNIME
DB Connection
DB Column Filter Table Writer

i
] ]
SQLite Connector DB Table Selector DB Column Filter DB Row Filter DB Joiner
|

m COW Save table to DB
Bom CHY mim 3 o 5
L] L] L] L] DB GroupBy L] DB Reader
newCensus.sglite Select* from rm PUMA? COW is NOT NUL Join on SEX .
55713pme PWGTP* o>
L ] L ]
Average AGEP Import table
for each SEX group into KMNIME

© 2022 KNIME AG. All rights reserved.
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Database Port Types

DB Data Port
* Connection information
e SQL statement

DB Connector DB Table Selector

s,m EmI>m

] ]

DB Connection Port
Connection information

nnnnnnnnnnnnnnnnn
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Database Connectors

Dedicated nodes to connect to specific databases
Necessary JDBC driver included

Easy to use
Import DB specific behavior/capability

Hive and Impala connectors are part of the KNIME
Big Data Connectors extension

General DB Connector
Can connect to any JDBC source

Register new JDBC driver via
File -> Preferences -> KNIME -> Databases

© 2022 KNIME AG. All rights reserved.

Connectors
DB Connector

(o m
®
H2 Connector

HE
(]

Microsoft Access
Connector

H. |

Microsoft SQL
Server Connector

Es ]
[
MySQL Connector
m
]
Oracle Connector

Iom
[ ]

Postgre SQL
Connector

e W
L]
SQLite Connector

L]
H

Big Data Connectors

Hive Connector
EH o H

®
Impala Connector

nnnnnnnnnnnnnnnnn



Register JDBC Driver

| NON | Preferences
Databases O v
P General
» Help Here you can load additional database drivers from Jar or Zip archives. Registered drivers are available in the
b Install/Update corresponding database specific connector nodes and the generic DB Connector node.
Drivers that have [Profile] as prefix are automatically added via a KNIME Server customization profile.These drivers can
P Java . N ) o i
¥ KNIME be edited but not deleted. To delete a profile driver go to the Customization Profiles preferences page.
Customization Profiles List of database driver preferences:
Data Storage Name DB Type Version
Databases (legacy)
H20 Register single jar file JDBC Add
JavaScript Views . f
KNIME Explorer drivers and new JDBC drivers
» KNIME GUI with companion files
Open KNIME Kerberos
and go to File - Master Key

Meta Info Preferences
Preferred Renderers
Python
Python Deep Learning
R
TensorFlow
P Textprocessing
» Workflow Coach
» Run/Debug
P Team

> Preferences

Restore Defaults Apply

Cancel Apply and Close




Database JDBC Connection Port View

DB Connector DB Table Selector
5w E:ym
@ Cenfigure... F&
— Execute F7
B Execute and Open Views Shift+F10
Cancel F9

Reset F& L ] @® DB Connection - 0:278 - SQLite Connector (Connect to Database)

Edit Mode Description... Alt+F2

2 |

ol Flow Variables

]
=

Mew Workflow Annotation

Database type: SQLite
Connection: URL="jdbc:sqlite:/Users/kathrinmelcher/knime-workspace/Data Wrangler/data/Transactions.sqlite"
Driver: SQLite (ID=SQLite, Version=3.23.0)

Connect selected nodes Ctrl+L
Disconnect selected nodes Ctrl+Shift+L

Create Metanode...

!H_:DDDD

Create Component...

_EJ? Compare Modes
Show Flow Variable Ports
of  Cut
5 Copy
[E Paste
<4 Undo
Redo
3 Delete
ﬁ Database Connpection
15

Open for Innovation
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DB Table Selector

Takes connection information and constructs a query

Explores DB metadata
Outputs a SQL query

DB Connector DB Table Selector
—e

=um EEi>E

© 2022 KNIME AG. All rights reserved.

Dialog - 0:4 - DB Table Selector
File

Settings  Input Type Mapping  Flow Variables
DB Table Selector

Schema: - Table: |ProductMrAndPrice

[] Custom Query

oK A

- Select a table

SCHEMA

-Foy, default
| | TABLE
IQE AlTransact tions
- ProductNrAndPrice

-5 TransactionsOnline

Fetched 1 minute ago

nnnnnnnnnnnnnnnnn



Database Connection Port View

[ JON ) DB Data - 0:313:311:279 - DB Table Selector (Product ID and Price)
SQLite Connector DB Table Selector File
H l——li E) Configure... F6 DB Spec - Columns: 2 DBQuery DB Session Flow Variables
® 1 Cache no. of rows: 100
d
Connect to Database Transact [D]Prize  |[S]ProductNr
59.99 Q-100-1980
78.59 W-100-1380
Reset F8 33.59 Z-100-1980
= i Tt - 70.99 1-100-1980
Edit Node Description... XF2 86.99 A-100-1980
= New Workflow Annotation 55.99 F-100-1980
88.59 G-100-1980
6359 @90 @ DB Data - 0:313:311:279 - DB Table Selector (Product ID and Price)
43.99 .
G450 e
81.99 Table Preview DB Spec - Columns: 2 DB Session  Flow Variables
21.99
36.59 SELECT * FROM "ProductNrAndPrice”
95.59
@r; 76.99
’ 100.59

Show Flow Variable Ports

of Cut

Copy
(§ Paste
<J Undo

& Delete

Copy SQL to clipboard

Open for Innovation
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DB Reader

Executes incoming SQL Query on database
Reads results into a KNIME data table

DB %onnector DB Table Selector DB Reader

[ ]
zs B

EE>E EH:iIs»

DB Data Port

© 2022 KNIME AG. All rights reserved.

KNIME Data Table
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Table Creator

Allows you to create data tables manually

Data can be entered in a spreadsheet — like the table in the configuration dialog

[ NON ) Dialog - 0:3 - Table Creator

Table Creator Settings

Flow Variables >
Input line:
Table Creator [S] Book [S] Category
Row0 From Alteryx to KNIME  free book
ﬁ Rowl
+* > Row?2
Row3
]
OK - Execute

Apply Cancel @

© 2022 KNIME AG. All rights reserved.
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Comments & Annotations

Comments

CSV Reader

E_.»

e
@

Customer Information
System 1

Table Reader

=

)
Customer Information
System 2

Double-click to change the

node label

© 2022 KNIME AG. All rights reserved.

Annotations
Right click in the workflow
B and select New Workflow
Annotation

= BA
| Bd

- ’

]

MiVB | A E

Read CRM Data

Double-click on the upper
left corner to open the
annotation editor

Il
)
<

Il

ie




Downloading Exercises

Download the course material from the KNIME Hub

https://hub.knime.com/knime/spaces/Education/latest/Courses/

© 2022 KNIME AG. All rights reserved.

e e in] ® [' hitos/hub.Knl
KN|ME 2. Search workflows, nodes and more
KNIME Hub knime Spaces Education > Courses

<2 knime on the KNIME Hub

Spaces > Education > Courses

7 I R S I S " R I A

O o

e Name

L1-DS KNIME Analytics Platform for Data Scientists - Basics
L1-DW KNIME Analytics Platform for Data Wranglers - Basics
L2-DS KNIME Analytics Platform for Data Scientists - Advanced
L2-DW KNIME Analytics Platform for Data Wranglers - Advanced

L3-PC KNIME Server Course - P and Collab

L4-BD Introduction to Big Data with KNIME Analytics Platform

L4-ML duction to hine Learning Algori

Text Mining with KNIME Analytics Platform

KNIME ¥

o
o
o
o

&

2> Download workflow group



https://hub.knime.com/knime/spaces/Education/latest/Courses/

Importing Exercises

Import the course material to KNIME Analytics Platform

o e 2. Click on Browse and select
£ KNIME Explorer 33 = g WockNow | eport Sulaction downloaded .knar file
e ‘;:' : D @ Select the items to import.

» oz My-KNIME-Hub (hub.knime.com) Source:
» 4% EXAMPLES (knime@hub.knime.com)

© select file: /Users/kathrinmelcher/Downloads/KNIME Analytic ~ Browse..
V m LOCAL (Local Workspace)
» ™7 Example Workflows A New KNIME Workflow... Select root directory:
» [* Trainings % New Workflow Group...
Destination:
= Import KNIME Workflow...
Select folder: LOCAL:/ Browse..

£ Export KNIME Workflow...

Import Elements:

v '“‘ﬂ\lIME Analytics Platform for Data Wranglers Select A
v v [ “Exercises
. . /] A5 01_Data_Access eselect
1. R|ght CI|Ck on %gi_gata_:llergi_r\g D
LOCAL and select
Import KNIME
Workflow.... cocel TSNS

3. Click on Finish

Open for Innovation

© 2022 KNIME AG. All rights reserved. KNIME




Exercise: 01 _Data Access

Open the workflow 01 _Data_Access and read the following data files:

Customer information
CustomerinfoSysteml.csv
CustomerinfoSystem?2.table

Online shop transactions, and product number & price information
TransactionOnline from Transations.sqglite
ProductNrAndPrice from Transations.sqglite
Store transactions and information

Store.xIsx
TransactionsStore.table

Try to use workflow relative-paths

© 2022 KNIME AG. All rights reserved.
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Data Merging



Data Manipulation Nodes

Yellow color with a variety of input and output ports

Apply a transformation to input data

Many, many nodes!

¥ ¢¥Manipulation
v _ Column

v [*|Binning
EEl Auto-Binner
EEld Auto-Binner (Apply)
E]Numarlc Binner
Eff sinner (Dictionary)
5™ CAIM Binner
75! CAIM Applier

¥ ™ Convert & Replace
3 category To Number

Category To Number (Apply)

gr:en Replacer

Cell Replacer
S»1 Column Auto Type Cast

">
p-
£ Column Rename

. a[bColumn Rename (Regex)
+[i]Constant Value Column
Search X Math Formula
£f] Number To Category (Apply)
and s Number To String
5»2 String To Number
Replace 2, Double To Int
* Round Double
f[s] String Manipulation
Bﬂstring Replace (Dictionary)
Esuing Replacer
] Domain Calculator
B Edit Numeric Domain
Eisdn Nominal Domain (Dictionary)
Edit Nominal Domain
& Target Shuffiing

© 2022 KNIME AG. All rights reserved.

[™Filter

‘—‘l! Column Filter

15 Reference Column Filter
EMissing Value Column Filter
I Reference Column Splitter

v [~ Split & Combine

ﬂ['a]CeI! Splitter

[izsCell splitter By Position

qﬂColumn Aggregator

E{l Column Combiner

MColumn Merger

#tpColumn Splitter

Ul column Appender
%Column to Grid

B? Create Bit Vector

2, Expand Bit Vector

[icreate collection Column

[#f]split Collection Column

B} Create Byte Vector

,". Expand Byte Vector

1;" Joiner

é Cross Joiner

124 Regex Split

[ Transform

f-F Case Converter

E?;]Cclumn Comparator
‘.@.Column Resorter

méLag Column

:ﬁ'Reference Column Resorter
*#*#'Denormalizer

zk‘k Extract Missing Value Cause
“? Missing Value

7;’ Missing Value (Apply)
NNormalizer

mNarmalizer (Apply)

#&One to Many

"'# Many to One

5. SMOTE

@D Set Operator

@Subset Matcher

g'ﬂlnleractive HiLite Collector
@ Table Validator
@ Table Validator (Reference)

-—

ilter

Y_ Filter Apply

t_ Filter Apply Row Splitter
;W Filter Definition Merger
:'-:_p HiLite Row Splitter

= Nominal Value Row Filter
E Numeric Row Splitter
= Reference Row Filter
- Reference Row Splitter
% Row Filter

%‘ Row Splitter

Rule-based Row Filter

Rule-based Row Splitter

Transform

&7 Concatenate

@7 Concatenate (Optional in)
J=Groupsy

-c Ungroup

g Partitioning

ﬁ Pivoting

ﬁ Unpivoting

= Rank

% Row Sampling

E Bootstrap Sampling
ﬂEqual Size Sampling
24 shuffle

31 sorter

|Other

EI:'.@Add Empty Rows
ZF Extract Column Header

Rule-based Row Filter (Dictionary)

Rule-based Row Splitter (Dictionar

Table

v
ﬁ{, Extract Table Dimension
ﬂ's Extract Table Spec
Transpose
v PMML

£]* Column Filter (PMML)
"+ Denormalizer (PMML)
44 Many to One (PMML)

%t Normalizer (PMML)

n Normalizer Apply (PMML)

2»sNumber To String (PMML)

Numeric Binner (PMML)
L4 One to Many (PMML)
=P Ruleset Editor

4 Ruleset Predictor

EE Ruleset to Table

S»2 String To Number (PMML)

% XML To PMML
£ Cell To PMML
FHPMML To Cell

Open for Innovation
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Concatenate

Combine rows from two tables with shared columns
Handles duplicate row keys gracefully
Take the union or intersection of columns

Concatenate

b%"b

© 2022 KNIME AG. All rights reserved.

L ] Dialog - 2:289 - Concatenate
Flow Variables

Duplicate row ID handling

Skip Rows

© Append Suffix: _dup
Fail Execution

Column handling

Use intersection of columns

© Use union of columns

Hiliting

Enable hiliting

OK Apply Cancel
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Dynamic Ports

Add and remove node ports based on your needs, e.g. in order to concatenate
three or more tables

Click on the three dots
File Reader in the bottom left corner

File Reader
..B’ .\{: oncatenate "B-v > Concatenate
N —” o » ‘ L —
Table Reader —»... _ Table Reader ::q?’: >
._/ Add input port
.Eﬂf" Remove input port B, »— -
. e ;

Excel Reader

.Eﬁ' B »—

LR R
]

Excel Reader

L

nnnnnnnnnnnnnnnnn
© 2022 KNIME AG. All rights reserved.




DB Concatenate

Combine rows from 2 or more tables with shared columns
Handles duplicate row keys gracefully
Take the union or intersection of columns

Dialog - 3:38 - DB Concatenate - O X

File
DB Table Selector

Flow Variables  Job Manager Selection

» ; H
u = > .\ Column handling
. () Use intersection of columns
SQLite Connector o gmncatenate
L] u, (®) Use union of columns
eL mn’ "
o DB Table Selector /_ c Row handiing
(O) Remove duplicate rows (Union)
=
; Add more
® |nput portS (®) Keep all rows {Union all)

oK Apply Cancel @l

nnnnnnnnnnnnnnnnn
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Joining Columns of Data

CustomerKey  OrderDate OrderID Join by CustomerKey CustomerKey  DoB City Gender
22 2019-09-23 #23444 17 1974-02-23 Berlin F
24 2019-09-30 #23457 65 2001-05-25 Stuttgart F
15 2019-10-07 #28985 Inner Join 35 1988-08-05  Cologne M
10 2091-10-13 #29999 15 1983-07-20 Hamburg M
10 1993-01-13 Berlin M
Left Table CustomerKey OrderDate  OrderlID DoB City Gender Right Table
15 2019-10-07 #28985 1983-07-20 Hamburg M
Left Outer Join 10 2091-10-13  #29999 1993-01-13  Berlin M Right Outer Join
CustomerKey  OrderDate OrderlD  DoB City Gender CustomerKey OrderDate OrderID DoB City Gender
22 2019-09-23 #23444 ? ? ? 17 ? ? 1974-02- Berlin F
24 2019-09-30 #23457 ? ? ? 23
15 2019-10-07  #28985  1983-07-20  Hamburg 65 ? ? 3201'05' ST
10 2091-10-13  #29999  1993-01-13  Berlin M 35 o o 1088-08- Cologne M
05
15 2019-10-07  #28985 1983-07- Hambur M
20 g
10 2091-10-13  #29999 1993-01- Berlin M
13

Open for Innovation
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Joining Columns of Data

Left Table Right Table
CustomerKey OrderDate OrderlID Join by CustomerKey CustomerKey DoB City Gender
22 2019-09-23 #23444 17 1974-02-23  Berlin F
24 2019-09-30 #23457 65 2001-05-25 Stuttgart F
15 2019-10-07 #28985 Full Outer Join 35 1988-08-05  Cologne M
10 2091-10-13 #29999 15 1983-07-20 Hamburg M
10 1993-01-13  Berlin M
CustomerKey OrderDate OrderID DoB City Gender
Missing values in 17 ? ? 1974-02-23  Berlin F
the left table 65 ? ? 2001-05-25  Stuttgart F
35 ? ? 1988-08-05 Cologne M
15 2019-10-07 #28985 1983-07-20 Hamburg M Missing values in
10 2091-10-13 #29999 1993-01-13 _ Berlin M the right table
22 2019-09-23 #23444 ? ? ?
24 2019-09-30 #23457 ? ? ?

Open for Innovation
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Joiner

Combines columns from two different tables Excel Reader
Top input port: “Left” data table B >
Bottom input port: “Right” data table — —\ -
g ,’E
Table Reader M +ox
Outputs: _/ ®
o H p
Top port: Resulting joined table i’
Middle port: Unmatched rows from the left input table (top input port) 9

Bottom port: Unmatched rows from the right input table (bottom input port)

By default the two bottom output ports are deactivated

nnnnnnnnnnnnnnnnn
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Joiner Configuration — Linking Rows

Values to join on.
Multiple joining columns
are allowed

Select the rows which
should be included in the
joined table

Activate this checkbox to
activate the bottom
output ports

© 2022 KNIME AG. All rights reserved.

Dialog - 0:303 - Joiner
File

Column Selection Performance Flow Variables Memory Policy

Match (@) all of the following (©) any of the following

Top Input (left’ table) Bottom Input (right’ table)

[S] storelD | [] storelp -

Compare values in join columns by (@) value and type () string representation () making integer types compatible
Indude in output

Matching rows Right outer join

[[] Left unmatched rows @

Right unmatched rows

Qutput options

[ Split join result into multiple tables (top = matching rows, middle = left unmatched rows, bottom = right unmatched rows)
[] Merge join columns

[ Hiliting enabled

Row Keys

(@) Concatenate original row keys with separator _

() Assign new row keys sequentially

QK Apply Cancel

@




Joiner Configuration — Column Selection

Dialog - (:303 - Joiner - m] X
File

Performance Flow Variables Memory Palicy

Joiner Settings

Top Input (left table)
(®) Manual Selection () Wildcard/Regex Selection () Type Selection

xcde T Columns from top

T T . .
o table for joined table
) ﬂ Country
5 |S | storelD
<
(®) Enforce exdusion « () Enforce indlusion

Bottom Input (right table)
(®) Manual Selection () Wildcard/Regex Selection (©) Type Selection
Exclude Include

-

Shoppinghumber ~
Product 1

brochuct 2 Columns from lower

Product 3
Frodnts table for joined table
Product 6
Product 7

S| StorelD >

«

~
O pwnnnwn—

(®) Enforce exclusion Enforce incusion

Duplicate column names
(0 Do not execute
(®) Append custom suffix | {right)

oK Apply Cancel @.




DB Joiner

In-database joiner

Creates the SQL statement to join two tables stored
In the same database

No coding required [ 22z 00 o —

File

Jomer Settings Column Selection Flow Variables Job Manager Selection Memory Policy

Join Mode
Join mode | Inner Join ~
Joining Columns
DB Table Selector N
(®) Match all of the following () Match any of the following
» [ Top Input (left’ table) Bottom Input (right' table)
u = > u ‘@seriaho ~ | D] seriaino
SQLite Connector ] DB Joiner
|
> L3N
L B gt ™
] DB Table Selector ]
EZ:>HE
L
oK Apply Cancel

nnnnnnnnnnnnnnnnn
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Type Conversion

[ ] @ Dialog - 2:300 - Number To String (Newsletter to)

m Flow Variables  Job Manager Selection =~ Memory Policy

o Dialog - 2:311 - String To Number

m Flow Variables  Job Manager Selection =~ Memory Policy

© Manual Selection Wildcard/Regex Selection

Exclude r Include
Y Filter Y Filter
|1 Age > | 1| Newsletter
»
<
«

Enforce inclusion

© Enforce exclusion

oK Apply Cancel

Number To String
—P 5 Pp—

© 2022 KNIME AG. All rights reserved.

Parsing options
Type: [D] Number (double) |

Decimal separator:
Thousands separator:
Accept type suffix, e.g. 'd’, 'D', 'f", 'F'

© Manual Selection Wildcard/Regex Selection

Exclude Include
Y Filter Y Filter
No columns in this list > E‘Ciw
|8 | Country

| 8| CustomerID
» | S| FirstName

|8/ LastName
< | 8| Birthday
| S| Email
/S| Newsletter
<«
O Enforce exclusion Enforce inclusion
OK - Execute Apply Cancel

String To Number
P 52 P

Open for Innovation

KNIME



Workflow Organization — Good Practices

Workflow annotations
Node labels

Metanodes
Organize workflow by task
Hide complexity & improve readability

Tt yu]

m,

From one row per basket to one row per product

T

Select nodes -> Right click -> Create Metanode... —

© 2022 KNIME AG. All rights reserved.

Unpivoting | |Row Filter | |COIumn Rename | ICqumn Filter
o el e
| & oo
[ Reset gl
= New Workflow Annotation
Ch Arrange >
o~ Connect selected nodes L

g* Disconnect selected nodes ~ {r 3L

|+ Create Metanode...

| u| Create Component... Row per purchase
to row per product

nnnnnnnnnnnnnnnnn



Exercise: 02_Data Merging

Concatenate the customer information from the two systems

Add the price information to each online product purchase (DB Joiner) and read
the table into KNIME (DB Reader)

Add the location information to each purchase in a store based on the StorelD
(Joiner node)

Create three metanodes to clean up your workflow
Customer data
Online transactions & product+price (two output ports)
Onsite purchases in stores

nnnnnnnnnnnnnnnnn
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Numerical & Nominal Outlier
Handling



Data Explorer

Dialog - 0:290 - Data Explorer (Get an Overview)

Table Flow Variables  Job Manager Selection  Memory Policy

The Data Explorer node offers a
range of options for displaying

Show most frequent/infraquent nominal values

Number of most freq. finfreq. values: 5][%

properties of the input data in an B
i nte raCtive Vi eW Display Row ID in Data Preview . Options Flow Variables  Job Manager Selection  Memary Policy

Histograms 5 |

Show missing values in histagrams

Enable automatic number of histogram bars

General
Number of numeric histogram bars 1 Display fullscreen button
Titles & | Number of rows for data preview: 100 2
Title:
Paging
Subtitle: Enable pagination
Data Ex Iorer Number Formatter i | Initial page size: 10 2
p Enable global number format (double cell! +| Enable page size change control
Decimal places: Ell Selectable page sizes: 10, 25. 50, 100
p e Nominal Values Add "All" option to page sizes
Max number of nominal values 1,000
| Selection
. Enable selection

Searching / Filtering

Get an Overview ca

Enable searching

Sorting

Enable sorting on columns Enable 'Clear Sorting' button

OK - Execute Apply Cancel @

Open for Innovation

2022 KNIME AG. All rights reserved. KN I M E




Customer Data Output

ene Data Explorer View
Numeric Nominal Data Preview
Search: L
e0e Data Explorer View
Exclude Standard
Column Column Minimum Maximum Mean Deviation Variance Ske
Numeric Nominal Data Preview
© Age -5833 763 34,688 105.456 11121.018 -53.78
Overall Sum 221863 Search:
No.zems 0 Column Exclude Column No. missings Unique values All nominal values Frequency Bar Chart
No- missings 0 City 0 130 Glasgow,
Noa o0 e —
Columbus,
No. +o0 [ Milan,
Berlin,
No. e 3 L.,
Hist Leeds,
stogram Houston,
. 6389 Baltimore,
6000+ Edinburgh,
M-laga
5000+
Country 0 37 United States,
4000 Germany, I
Ukraine,
3000 +
United Kingdom,
2000 Spain,
[
1000 Franec,
Ukranie,
2 0 0 '] 1] 1] 0 0 5
T T T T T T T latly,
-5,833 -5,173 -4,514 -3,854 -3,195 -2,535 -1,875 -1,216 -556 103 763 Unitde Kingdom,
Spian
CustomeriD 0 >1000 20 7R5-871. 592, Not all nominal
13-137-235-255, values calculated.
‘ 17-173-975-695,
46-469-595-866,
67-675-737-208,
[0
n4 n14 270 240
Reset  Apply v

Open for Innovation
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Numeric Outlier

[ oK ) Dialog - 2:269 - Numeric Outliers (Outliers(Age) = Missing)

DeteCtS and treats Outl ie rS Group Settings _ Flow Variables Job Manager Selection  Memary Policy

Outlier Selection

O Manual Selection Wildcard/Regex Selection

x 1S a numeric outlier if -

x < Ql . k " IQR No columns in this list ; [1]Age
x> Q3+ k*IQR ¢

W|th IQR ES Q3 - Q1 ‘

© Enforce exclusion Enforce inclusion
For k = 1,5 the boarders correspond to the
Interquartile range multiplier (k) 1.5 Apply to All outliers B
whiskers of a box plot
Use heuristic (memory friendly)
ene Box Plot Missing val 9
x Plo | O Fuilldazlestimare usingil & Replacement strategy issing values
Box Plot
- o Update domain
o
o
4.0 4
oK Apply Gancel |2
v
3549

EE]

s Numeric Outliers

28

25 > E E_q"“‘

22

20~ E;l
sapal width

© 2022 KNIME AG. All rights reserved. iv(e"ﬁ"[ﬁ E




Row Filter and Row Splitter

Row filtering with include and exclude options according to certain criteria
Certain value or pattern in a selectable column

Row number
LK ) Dialog - 0:310 - Row Filter
ROW I D Flow Variables  Job Manager Selection ~ Memory Policy

Row number range

First row number 13

to the end of the table

Last row number 1,000 =
Include rows by attribute value
Exclude rows by attribute value LN ] Dialog - 0:310 - Row Filter
© include rows by number Flow Variables  Job Manager Selection ~ Memory Policy

Exclude rows by number

Column value matching
Include rows by row ID

Row Filter Exclude roms by row 10 Column atesc: | (1] count

filter based on collection elements.

5}

Matching criteria

—*| use pattern matching
> > af]

° Include rows by acribute value case sensitive match cantains wild cards

Exclude rows by attribute value .
_a regular expression

. Include rows by number
Exclude rows by number

o use range checking
OK - Execute Apply Include rows by row ID

Row Splitter o | Exclude rows by owiD il

upper bound:

’ —r "__H'“"'--_ only missing values match
- | ’,

OK - Executs Apply Cancel |2

Open for Innovation
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Duplicate Row Filter

Detects duplicate rows and apply a selected treatment

First tab provides the option to select columns for duplicate detection
Second tab provides options for treating duplicated values

Flag or Remove
Duplicates
e e

Dialog - 2:299 - Duplicate Row Filter (Remove)

[ ] [ ] Dialeg - 2:299 - Duplicate Row Filter (Remove)
(G Advanced  Flow Variables  Job Manager Selection  Memory Policy

Options Flow Variables
Choose columns for duplicates detection

Job Manager Selection ~ Memory Policy
H Duplicate rows
Duplicate .
© Manual Selection Wildcard /Regex Selection Type Selection © Remove duplicate rows
Exclude Include Row Hlte r Keep duplicate rows
YFI{ier Y Filter v Add column showing duplicates ("unique”, "chosen", "duplicate”) to all rows
. > 15| Customer] Add column identifying the ROWID of the chosen row for each duplicate row
|5/ city S| CustomerlD HEE dd lentif { f the ch i h dupl
S| Country ——’ 1 ’
S| FirstName L L Row selection
SI LastName » The row selection defines which row to choose for each set of duplicates
S| Birthday 5 A
Select row:  First [8] city
D/ Age < B
8| Email Additional options
S| Newsletter
« In-memory computation g 5
N Select criteria to
etain row order
© Enforce exclusion Enforce inclusion keep row
OK - Execute Apply Cancel OK - Execute Apply Cancel

© 2022 KNIME AG. All rights reserved.

Open for Innovation
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Missing Value

[ Xon Dialog - 0:276 - Missing Value (Missing{Age)= mean)

Defines how to handle missing values
for all columns of a given type

Affects all columns that are not explicitly
mentioned in the second tab

m Column Settings Flow Variables  Job Manager Selection Memaory Policy

Defines how to handle missing values ... } e
for each available column

[ ] - Dialog - 0:276 - Missing Value {Missing(Age)= mean)

Default el TRV Flow Variables  Job Manager Selection Memory Policy
Column Search 1) Age

Remove

Filter Options

None

Mean

(>}

City
Country
CustomerlD

[o]u]o]w]

FirstName

Missing Value S| LastName
|1 Age
>_ 'S Email

|S| Newsletter

> ?

0K - Execute Apply Cancel

© 2022 KNIME AG. All rights reserved.
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Rule Engine

Defines custom logic to use simple rules

Rules like:
( “true”)

Tries to match rules to each
row of the input table

Rule Engine

— v

© 2022 KNIME AG. All rights reserved.

<Consequence>

® Dialog - 3:301 - Rule Engine
LG8 Flow Variables  Job Manager Selection ~ Memoary Policy

Column List Category Description

ROWID All

ROWINDEX a

ROWCOUNT Function

8 City <7

|S| Country fe

|8 CustomeriD 7<=7

|S] FirstName 7=7

|| LastName ?>7?

|8 Birthday 7>=7

[T] Age 7 AND ?

|S] Email 7IN?

S| Newsletter ? LIKE 7

? MATCHES ?
. 70R?
7 XOR ?
Flow Variable List
8" knime.workspace Expression

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

4 // TRUE => "default outcome"

1// enter ordered set of rules, e.g.:
2 // $double column name$ > 5.8 == "large"
S| 5 NOT MISSING $Age$=> $Birthday$

Append Column:  prediction

© Replace Column: S| Birthday

OK - Execute

Apply

Cancel

@

Open for Innovation
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Other Options to Filter Rows

[ NN ] Dialog - 4:313 - Rule-based Row Filter

Dialog - 4:313 - Reference Row Filter
L L 9 sl Flow Variables  Job Manager Selection  Memory Policy

ﬁ Flow Variables » Column List Category Description

ROWID Al Checks whether the value of the left expression is like the wildcard pattern
ROWINDEX defined by the right expression
Reference columns ROWCOUNT Finetion For example: $Col0$ LIKE "H?llo™
S| City
. ~ 'S| Country <7

Data table column:  [S] Country 18] Costareerip M
'S FirstName =7
/S| LastName ?7>7
/S Birthday ?7>=7

1] Age ? AND 7
Reference table column: | [S] Country 9 5] Email 2IN?

S| Newsletter ? LIKE 7

av ? MATCHES ?

2 // sdouble column name$ > 5.0 => FALSE

3 // $string column name$ LIKE "xblue%" => FALSE
Exclude rows from reference table 4// TRUE = TRUE .

5 $Ages<=56=> TRUE

Flow Variable List ?OR?
s'| knime.workspace 2AOR 2
Include rows from reference table Expression
© Include rows from reference table 144 anter ordered sat of rules, e-g.

© Include TRUE matches Exclude TRUE matches

OK - Execute Apply Cancel @ OK - Execute Apply cancel  [(3)
Reference Rule-bgsed
Row Filter Row Filter

G — >

]

(-'I
L,

Open for Innovation
© 2022 KNIME AG. All rights reserved.
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In-Database Row Filtering — DB Row Filter

[ JoN ] Dialog - 2:314 - DB Row Filter

Creates a SQL statement to filter the
rows that don’t match the conditions  F&—

Connection ~  AND @ OR

More than one condition is possible

Allows you to create logical groups
for AND and OR ooe

Flow Variables  Job Manager Selection ~ Memory Policy

o Edit condition Delete
Pvizs < 20
add e < 1 L B - B
Prize > 50 20 R
—
Row Filter (Labs) DB Row Filter
—+ L
. CI Add Condition Group Ungroup Del

nnnnnnnnnnnnnnnnn
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Query Nodes

Filter rows and columns
Join tables/queries
Concatenate tables
Extract samples

Bin numeric columns
Sort your data

Write your own query
Aggregate your data

© 2022 KNIME AG. All rights reserved.

In-Databases Preprocessing

DB Column
DB Column Filter DB Column Rename Rename (Regex) DB Pivot
e m:lm mElm m:F =
L] o L ] [
DB Row Filter DB GroupBy
miie w3}
® L DB Joiner DB Partitioning DB Concatenate
iy oy B A,
i m——m R -
DB Auto-Binner u 2 oy m.F
= ® [ ®
. -
L
L]
DB Row Sampling DB Numeric-Binner DB Sorter
e 2 l— it m
L] L] L]
DB Query DB Apply-Binner
L
"o =g
LIS I——-—_\__. Hlom
L] L

nnnnnnnnnnnnnnnnn



Exercise: 03_Data Cleaning (Part 2)

Explore the data using the Data Explorer node

Replace numeric outliers in the “Age” column
with missing values

If the age of a customer is missing, replace the birthday with a missing value
Hint: Use the expression NOT MISSING $Age$=> $Birthday$

Impute the missing values in the age column with the column mean
Remove rows for duplicate CustomerlIDs

© 2022 KNIME AG. All rights reserved.
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Data Transformation

234
235
236
237

City
Berlin
London
Boston

Paris

Retaining Columns

© 2022 KNIME AG. All rights reserved.

Product 1
Pear
Nuts
Rice

Pasta

Product 2
Apple
Pear
Grapes

Apple

Solution: Unpivoting Node

234
234
235
235
236
236
237
237

City
Berlin
Berlin
London
London
Boston
Boston
Paris

Paris

Product
Pear
Apple
Nuts
Pear
Rice
Grapes
Pasta

Apple
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Unpivoting

Rotates the value columns to rows QIR i Varsbies o Manager Slection  Mermory olicy

Value columns
o Manual Selection Wildcard/Regex Selection Type Selection

Duplicates the remaining columns

Filter Filter

and appends them to each Y* M
E City > ﬂ Product 1
. S| Country S| Product 2
S| StorelD S| Product 3
corresponding row S | |8 ot
| S| customeriD |S| Product 5
S| Date < /S| Product 6
|D| BasketSize 51 Product 7

«

© Enforce inclusion

Enforce exclusion

Skip rows containing missing cells

Retained columns
© Manual Selection Wildcard/Regex Selection Type Selection

Exclude r Include

Y Filter Y Filter

|S|Product 1 > |S/ City

S| Product 2 /S| Country

/S| Product 3 » | 8] storelD

|S| Product 4 | 1 | ShoppingNumber
S| Product 5 |8 CustomerlD

S| Product 6 < S| Date

S| Product 7 |D| BasketSize

NV T 1

<«
Enforce exclusion © Enforce inclusion

Options
Enable hiliting

Retaining Columns o) e owei ) [

Open for Innovation

KNIME
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Column Rename

Renames column names or changes their types

[ JON ] Dialog - 2:195 - Column Rename

8,0 il Flow Variables  Job Manager Selection  Memory Policy

Column Search
ShoppingNumber Remove

Filter Options 0 I -
None Change: OrderNumber IntValue

Column Rename

RowlIDs ColumnValues Remove

ColumnNames
ColumnValues
City

Country

StorelD
ShoppingNumber
CustomerlD

Date

RasketSize

—p Eg p— ¥ Change: ProductNr S| StringValue

=7 2 2 (2 2 (2 1 )

OK Apply Cancel |':? )

Open for Innovation
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Column Filter

Excludes columns from the table by moving them to the Exclude list

@ [ ] Dialog - 2:221 - Column Filter
o) [FliFlicigl  Flow Variables  Job Manager Selection  Memory Policy
© Manual Selection Wildcard/Regex Selection () Type Selection
- Exclude - Include
Y Fiiter Y Filter
. |S| ColumnNames by | S| RowIDs
Column Filter |D| BasketSize | S| ProductNr
S| City
» | S| Country
—p ili > S| StorelD
< |1 |OrderNumber
|5 | CustomerID
S| Date
o <« _
© Enforce exclusion Enforce inclusion

oK Apply Cancel I:E:]

Open for Innovation

KNIME
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Table Manipulator

Allows for
Concatenation of multiple files/tables

Column filtering
Column sorting
Column renaming
Column type mapping

Table Manipulator

—»@ >

o

© 2022 KNIME AG. All rights reserved.

Dialog - 0:3 - Table Manipulator — [u] X
File
Settings  Flow Variables Memory Policy
Row ID handling A
[[] Use existing row 1D Prepend table index to row ID
Transformations
Reset actions T Move up L Move down Enforce types  Take columns from: (@ Union () Intersection

Calumn New name Type

‘E city [S]string

S| Country [8] string

% B [8]string ~
[S] Firstivame (@) String — Local Time -
e (D] String — Number {double)

astMame 1] String — Number (integer)
[ 5] Birthday [L] string — Number (long)
1] Age (5| String — PMML
String — Period

[5]Email £ String — SVG image
[ 1] Newsletter
[7] <any unknonn new column &)

av

Preview
@) Dsts analysis successfully completed.

Row ID ||§| City [8]Country  |[s]D | 8] FirstName ([ § | LastName |[§ | Birthday |[ 1] Age [5]Email [1]
Row0 Glasgow United Kingdom |17-171-332-104 |Alois Berger 23.9.1972 47 \Alois .Berger@mer.com (0 A
Rowl Szczecin Poland 137-370-580-177 |Michaela (Schultz 9.6.1998 21 Michaela.Schultz@mc. .. |0
Row2 sheffield United Kingdom |27-270-743-182 |Rotraut GrAtenwald  [20.4.1975 44 otraut.Gr& tenwald... [0 v
OK Apply Cancel ®

Open for Innovation
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Exercise: 04 Data Transformation

Change the structure of the table with the onsite purchases so that each
purchased product is in a separate row and not the whole purchase event

Unpivot the columns that show the products ordered in one purchase event. Retain other columns in
the table.

Remove rows that have missing values

Rename the "ColumnValues" column to "ProductNr" and "ShoppingNumber" to "OrderNumber" and
remove unnecessary columns

nnnnnnnnnnnnnnnnn
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Data Aggregation



Data Aggregation

RowID Group Value

rl m 2

r2 f 3 RowID Group Sum(Value)
r3 m 1 r1+r3+r6 m 8
A f 5 r2+r4+r5 f 15
r5 f 7

ré m 5

aggregated on “group”
by method: sum(“value”)

nnnnnnnnnnnnnnnnn
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GroupBYy

Aggregate rows to summarize data
First tab provides grouping options
Second tab provides control over aggregation details

Aggregation columns

) Dialog - 0:251 - GroupBy (BasketSum) ® Dialog - 0:261 - Grr _xetSum)
EULE Description  Flow Variables  Job Manager Selection  Memory Policy (EZ0EEN Description  Flow Variable .0 Manager Selection  Memory Policy
Manual Aggregation  Pattern Based Aggregation  Type Based Aggregation Groups [UEIPEVFIEILT Patt  dased Aggregation  Type Based Aggregation
Group settings Aggregation settings
Available column(s) Group column(s) Available columns Select To change multiple columns use right mouse click for context menu.
S| City Column Aggregatien (Chck 1o change)  Missi.. Parameter
T Filter 8] Country S| Newsletter First
S| FirstName D Prize Sum
8 D

8/ ciry > || [BiCustomer S| LastName

S| Cauntry S Birthday add >>

S| FirstName » D Age

S| LastName

'S Birthday Grou PBY e ecter add all >>

g e ¢ T OrderNumber

mat E Date << remove
 Oraermume « 8 Producthr
g — D/ Prize
my | g } | ol .
ype << remove all h d
S oo e Aggregation methods
Prize

|S| Type

S| StorelD o
Advanced settings Advanced settings
Column naming: = Keep original name(s) B Enable hiliting Process in memory Retain row order Column naming: Keep original name(s) B Enable hiliting Process in memory Retain row order
Maximum unique values per group 10,000 © Value delimiter , Aaximum unique values per group 10,000 © Value delimiter ,

OK - Executy Apply Cancel ? OK - Execute Apply Cancel )

YouTube KNIME TV video: https://youtu.be/bDwF-TOMtWw

Open for Innovation

KNIME
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https://youtu.be/bDwF-TOMtWw

Data Aggregation

Aggregation: Count

Gender Hair Age Gender blond brown black red

f blond 31 f 2 1 1 0

m red 22 i 1 1 0 2

f blond 53

m brown 16

f brown 47 Aggregation: Mean(Age)

f black 22 Gender blond brown black red
m blond 13 i 42 A7 22 0

m red 55 m 13 16 0 38,5

Solution: Pivoting Node

nnnnnnnnnnnnnnnnn
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Data Aggregation

)
Gender Hair Age
f blond 31
m red 22 Aggregation: Mean(Age)
f blond 53 Gender blond brown black red
0 brown I 16 f 42 53 22 0 ]
f brown 47 i) 13 16 0 38,5
f black 22
m blond 13
m red &

Pivoting Node: Group -

- Aggregate

nnnnnnnnnnnnnnnnn
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Pivoting

Group settings

Dialog - 0:233 - Pivoting
m Description

Flow Variables Memory Policy

Manual Aggregation

Description

Dialog - 0:233 - Pivoting

Flow Variables

Memory Policy

Groups Manual Aggregation

Available ¢ Group ¢ )
L 0K
Y it Y Fitter
s/ City > 1] Year 1
8| Country 1| Quarter
S| CustomeriD »
S| FirstName Pivot settings
S/ LastName ilable column(s)
S| Birthday <
D Y Filte
§| Email «
S Newsleter 8| City
| | OrderNumber S| Country
(& Date S| CustomeriD
8| ProductNr S| FirstName
D Price 8| LastName
S| Type S| Birthday
$| StorelD D] Age
8| Email
S| Newsletter
é OrderNumber
Date
Adv til
CEREIERD S| ProductNr
Column name:  Pivot name ) Aggregation name:  Aggregation method (colum D! Price
8| StorelD
Maximum unique values per group 10,000 > Value delimiter , Process in memory
Igno
oK Advanced settings
ﬂ Column name: Pivot name
Maximum unique values per group 10,000

© 2022 KNIME AG. All rights reserved.

1

Pivot

b i

» S| Type

Aggregation settings
Available columns

City

Country

CustomerlD

FirstName

LastName

Birthday

Age

Email

Newsletter

OrderNumber

[ Date

S| ProductNr
D/ Price
S| StorelD

—Ju[wo]u[wlw]v]w]w]

Advanced settings

Column name: Pivot name

Maximum unique values per group

Dialog - 0:233 - Pivoting

Description

Flow Variables ~ Memory Policy

Groups  Pivots | RUELUEIRGTEGERDT
Select To change multiple columns use right mouse click for context menu.
Column Aggregation (click to change) Missi... Parameter
|D| Price Sum
add >>
add all >>
<< remove

<< remove all

Aaggregation name:  Aggregation methad (column name) B Sort lexicographically

10,000 Value delimiter , Process in memory Retain row order Enable hiliting

OK Apply Cancel ?

Open for Innovation
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Pivoting

Performs pivoting on selected columns for grouping and pivoting
Values of group columns become unique rows

Values of the pivot columns become unique columns for each set of column
combinations together with each aggregation

Many aggregation methods are provided

Pivoting

—
__>ﬁ:

o

© 2022 KNIME AG. All rights reserved.
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Math Formula

Row-wise calculations e

Vel Flow Variables  Job Manager Selection  Memory Policy

S O m e CO | -WI S e Stat I Stl CS ngrzgfl;(m Cat:suw B [::;c;‘::::“n: COL_SUM(S col_name$)

ROWCOUNT

Many mathematical functions ﬂ S

COL_MAX(col_name)
COL_MEAN({(col_name)

Double-click function, then select i
col by click

Flow Variable List

Expression

© Append Column:  new column

Replace Column: [1]store - withcC ¢

Convert to Int

Math Formula

oK Apply Cancel

)

—> {0

© 2022 KNIME AG. All rights reserved. ip(enﬁnlaﬁ E




Math Formula (Multi Column

Dialog - 2:273 - Math Formula (Multi Column) (Share of column total)

Useful if you want to make the MM 11ttt

Selected Columns (assigned one by one to 'CURRENT_COLUMN'}

same calculations on multiple

T Filter Y Filter
|| CountiCountry) > | | OnlineStore
coliumns GRaRE
[

» 1| Stare - with CC

The selected columns from the :

© Enforce exclusion

upper part are called

Column List Category Description

CURRENT_COLUMN in the -

Function
1| Count(Country)

Enforce inclusion

(1 Onlinestore ROWCOUNT

Column List and Expression dialog. 2

e

COL_MIN(col_name)
COL_MEAN(col_name)
COL_MEDIAN(col_name)
COL_SUM(col_name)
COL_STDDEV(col_name)
COL_VAR(col_name)
In(x)

Flow Variable List

Expression

Math Fo rmu Ia 1 round ($SCURRENT_COLUMNS$/COL_SUM( $$CURRENT_COLUMNSS) ,2)
(Multi Column)

—

C—-31

nn
t ] ’ Append Selected Columns with Suffix:
uu

O Replace Selected Columns

Convert Selected Columns to Int

oK Apply Cancel @

© 2022 KNIME AG. All rights reserved.
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Sorter

Sorts the rows based on the values
of the selected column(s), either
ascending or
descending

Sorter

it

© 2022 KNIME AG. All rights reserved.

Dialog - 7:316 - Sorter — *
File
Sorting Filter  Advanced Settings Flow variables  Memory Palicy
T ]
Sort by
@ CustomerID - (®) Ascending
() Descending
-+ Add sorting criterion
OK Apply Cancel @.
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Exercise: 07_Data Aggregation

Calculate the total purchase amount by a customer ID both in 2019 and earlier
Calculate the total purchase amount by quarter and transaction type
Calculate the numbers of orders by basket size and transaction type (optional)

Convert the dates of births of the customers to Date&Time and extract the birth
year into a separate column (optional)

nnnnnnnnnnnnnnnnn
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Data Visualization

v {f KNIME Labs

W q Views
v g JavaScript Views (Labs)

v g JavaScript

Large selection of easy to use

visualization nodes
Web-based and interactive

Dedicated nodes,
no scripting required

Plotly nodes

Similar but integrated from an external
library

New Visualization Nodes in Labs

A live preview of the visualization next to the
configuration dialog

R and Python View nodes for

highly customizable graphics
Require scripting

© 2022 KNIME AG. All rights reserved.

15 Generic JavaScript View
.I| Bar Chart

= Box Plot

%1 Conditional Box Plot
rll:" Decision Tree View

|ﬁ Heatrmap

|:|:|_ Histogram

[\ Lift Chart

|~ Line Plot

|: Parallel Coordinates Plot
, Pie/Donut Chart

|~ rROC Curve

|_ Scatter Plot

|é Stacked Area Chart

@ Sunburst Chart

FD Table Editor

FR Table View

&= Tag Cloud

41 Tile View

v Js Plotly
Js Bubble Chart (Plotly)
Js Continuous Error Plot (Plotly)
Js Contour Plot (Plotly)
Js 2D Density Plot (Plotly)
Js Error Bars Plot (Plotly)
Js Line Plot (Plotly)
Js Radar Plot (Plotly)
Js Scatter Plot (Plotly)
Js 3D Scatter Plot (Plotly)
Js Stacked Area Chart (Plotly)
Js Surface Plot (Plotly)
Js Violin Plot (Plotly)

v 2 KNIME Views (Labs)

|1, Bar Chart
M Line Plot
|_.__ Scatter Plot
BH Table View

W (w Scripting
v ® Python

@ Python View

VRR

B,y R View (Table)
a;[ R View (Workspace)



Visualizations Using One Column

Number of Flights by Date Departure Airports IaDsixs‘tribution of Delayed and Non-Delayed Flights

In 2007

ATL

3000

Origin
2
3

E

Occurrence Count

Number of Flights.

B B 8 B ¥ 8 8 &
&

%
2

1000

3
2
E

?
3

200 200 567

2007-03-15 2007-04-08 2007-05-01 2007-05-24 2007-06-16 2007-07-09 2007-08-01
Date Ocaurrence Count

delay no delay
Status

Distribution of Flight Distances Elapsed Flight Time by Row ID Distribution of Flight Numbers
Domestic flights in 2007 In 2007 Modest outliers are marked by dots, strong outliers by crosses

st @Distance 50 80004

1000|

60004

40004

Actual Elapsed Time(min)
8 g

Occurrence Count

3195

100/ 20004

1400
50
563 T
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 i
o |

Row ID

59425 1.264.15 1,934.05 2603.95 327385 394375
Distance

T
st = ActualElapsedTime. FlightNum

Open for Innovation
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Visualizations Using Two

Delay Times by Date

Yellow ine shows the moving average over o last 20 days

Number of Delayed and Non-Delayed Flights
imo

Byolapsed ine
3085,

=
e
m
«
A
B
Ex =
i
& Fy
e z
i H
& 3
& 3
g
* 1000|
o
E
E
s wwwm meen  mwem  mrew  mwwe e
ou a —
DepDelay = MADepDelay) ElapsedTime [Binned] (min)

Average Distances by Flight Times
Damestc fght n 2007
@155 @IS @202 @275 @B @A GANTS @40z O51275 @97

|#|||

0275 5

5.2 025
ArTime [Binned) (min)

3544,

2000

G Distance)

g

s2s ars a0z siers wrs

19775

2025
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Correlation between Flight Time and Distance
Domestefights n 2007

Columns

Distribution of Elapsed Time Distribution of Flight Distances by Flight Times
Bydelayciass
r—— 007 5 50007 4
£ H
5 x H
H 8 402 e
so0{%
| x H 400
¥ X x
% 3544
aass
a0 (]
3000 o
« °
% _ T 27011 g 38 255 [ 2580
300 o T 258516 g aars B o X
200 3 s X ; 20475 80 221 X
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‘ | 5 B L x
0
166 130 |
e
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100 o e © o 755
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Number of Delayed and Non-Delayed Flights
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a8t

‘GOUNT(DayOrWWeek)

1000]
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AieTime (min)

doiay nodaiay

Status

3000|
oo o
2000

Flights by Day of the Week and Delay Status

U,
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Visualizations Using Three Columns

Actual Elapsed Time vs CRS Elapsed Time

Actual Elapsed Time and CRS Elapsed Time Correlation between Distance and Flight Time
Delay Times by Day of the Week and Carrier Vo anrageour o 20 6o o P P et oo e o dimma ot
Regimarams iage ey @CRSEpsadTine @ AcualEipsedTime
120 s
¥ F §F & F v d & e FFE G E Ty F oy ooy 1415 AM 500
i w080 . .
' 1405 AL 30000 0 e
100 28000
100 / f
20000
s
, B B
S f A | 20000
. i / \ £ o0
s, J \ H
£ 16000)
> 10 I &
. in 14000
. l 50 | AW PR S -
il
s Wy 10000
' il = |
s \
\ 6000
)
I s 400
i v anr 2000
mrmn | aves | mewer | awma | moen | awom | moeon P ) " B ED En oo o &
Date 000 Distance (km)
P00 20070321 20T0K0 010K 20070520 20070609 20070620 20070731
= MACRSEapsedTime) * HAAcuaElapsedTine) oo = delay = nodelay
Departure Time vs Flight Number vs Distance Average Arrival Time and CRS Arrival Time Flights by Delay Status, Month, and Day of the Week Average Departure and Arrival Times
Golos incicatobinned deparure e Bybinnod daparre tme Outastdonutindiates ow 3 Bydolaystaus
DepTime Fighum Oistance @0cpTine @ATTIme @ CRSATIme @0csTme @ rTime
2200 suss 16264,
s
1500
4000
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AG(Time)

500

3170 84130 132090 180050 280,10 nodetay dolay
DepTime [Binned]

Delay Sttus
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Scatter Plot

Plots different columns on X and Y

Displays data including color
information

Produces an interactive view and an
iImage

Image
Scatter Plot outport

© 2022 KNIME AG. All rights reserved.

Interactivity
options
Scatter Plot
2 8
I Chart Title:
H Chart Subtitle:
— X Calumn: Sepal Length
1 ¥ Column: | Sepal.Width
= X Axis Label:
£ Y Axis Label:
T Show selecled rows only
-----
-----
4 55 56 57 58 5 60 81 62 B3 6
Length

Resat | Apply |« Close «
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Scatter Plot

% Dialog - 4:306:0:257 - Scatter Piot

SIS Axis Configuration  General Plot Options  View Controls _ Flow Variables  Memory Policy
L] . Dialog - 4:306:0-:257 - Scatter Plot
Options [EEIYETIFIENENY General fiot Options  View Controls  Flow Variables  Memory Policy
Create image at outport
Labels
Maximum number of rows: 2,500 ° Label for X axis:  gasketSum 2019 ene
Selection column name:  Selected (Scatter Plot) Label fory axis:  gerall BaseketSum Options

Choose column for x axis
D! Basket Sum 2019 =

Date and Time formatter
Locale:
Choose column for y axis Local Date format:

D Overall BasketSum °] Local Date&Time format

Local Time format

£ Report on missing values

Zoned Date&Time format:
Time zone (for zoned format):
Date&Time (legacy) format:
Axes ranges

Auta range axes.

Always show origin

English (United States)
YYYY-MM-DD
YYYY-MM-DD
HH:mm:ss
YYYY-MM-DD 2
Europe/Berlin

YYYY-MM-DD

Use domain information

oK Apgty

Canca

Axis Configuration View Controls

Dialog - 4:306:0:257 - Scatter Plot

Flow Variables  Memory Policy

Titles

Chart title: = g

Basketsum - Overall vs 2019 ene Dialog - 4:306:0:257 - Scatter Plot
‘Chart subtitle:
Options  Axis Configuration  General Plot Options [JEISTIENN Flow variables  Memory Policy
Features View edit controls
Show color legend Show grid Enable view edit controls

Sizes Enable title edit controls Enable subtitle edit controls
Width of image (in px): 800

Enable column chooser for x-axis. Enable column chooser for y-axis

Height of : o
eight of image Gn p 500l Enable label edit for x-axis Enable label edit for y-axis

Resize view to fill window Display fullscreen button

Legend
Colors Enable legend display control
Background color: Change.
Crosshair
Enable mouse crosshair Snap to dat:
Data area color- Change...
Selection
Grid color: Chan,
[ Enable selection [ Enable rectangular selection Enable lasso selection
= 1 Enabl 3 Enabl lar sel [
e Publish selection events Subscribe to selection events Enable 'Show selected points only’ option
Show selected rows only
Filtering
| Subscribe to filter events (1 filter available)
oK Agply € ==
Enable panning
Zoom

© 2022 KNIME AG. All rights reserved.

Enable mouse wheel zooming Enable drag zooming Show zoom reset button

oK Apply Cancsl

Open for Innovation
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Selection and Filtering in JavaScript Views

Interactivity allows you to select data points in views
Selection is propagated to other views
You can highlight selected rows or filter them

Click “Apply” to add column to data that indicates selection (true/false) for use in
downstream nodes

sepal widin e s [

Apply selection

nnnnnnnnnnnnnnnnn
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Color Manager

Colors by nominal or continuous values

Syncs colors between views using the color model port and Color Appender
node

Dialog - 27 - Color Manager - o x

. Color Manager

15
Color Settings  Flow Variables Job Manager Selection Memory Policy E— a4 .
Select one Column _’ 43
|D| petal_length - 42 =
PR L

ece Scatter Plat

Nominal @ Range

Discrete Color range for T

Preview

colors for »seessssssm  numerical values s

tches HSY HSL RGB CMYK Alpha

nominal
values

Recent:

42 43 44 45 46 47 4B 45 ED 51 52 53 54 55 56 57 58 59 60 61 62 B3 64 85 66 67 68 69 70 71 72 73 74 75 76 77 78 7% A0
Sepal Length

Ressl AppY o Closé s

oK Apply Cancel ©)

Open for Innovation
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Table View

Displays data in an HTML table view

The view offers several interactive features, as well as the possibility to select
rows

e e JavaScript Table View
Show 10 4 entries Search:
RowID age workclass fnlwgt education education-num
Il Row0 39 State-gov 77516 Bachelors 13
Table View BWRowi 50 Self-emp-not-inc 83311 Bachelors 13
Row9 42 Private 159449 Bachelors 13
_— " HRow12 23 Private 122272 Bachelors 13
Row25 56 Local-gov 216851 Bachelors 13
Q B Row32 45 Private 386940 Bachelors 13
B Row41 53 Self-emp-not-inc 88506 Bachelors 13
M Row42 24 Private 172987 Bachelors 138
Row45 57 Federal-gov 337895 Bachelors 13
Row53 50 Federal-gov 251585 Bachelors 13
Search age Search workclass Search fnlwgt Bache{ Search education-

Loading data (28710 of 29170 records) - Displaying 1 to 10 of 29170 entries.

Open for Innovation
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Components — Combined Views

Multiple JavaScript View nodes can

be combined in Components

Selections are transmitted to all
other views

Also for use on the KNIME
WebPortal

Scatter Plot

Component Input Color Manager L]

s m

of composite view
[ ®

Component Qutput

Table View e

=

in the bottom
of composite view

© 2022 KNIME AG. All rights reserved.

Scatter & Table
Scatter Plot
45
40
35
o
%30 A'
g 7 -
E25 2.
= ;
£ g
o -
a > , o
15 g .
.
10
.
.
. © y
. . =
o ® o  omoe
2 10 -8 -4 2 0 2 6 8 12
/ﬁ AIR_TEMP
Show | 10 Mm
DATE AIR_TEMP PRECIPITATION_LEVEL
2016-05-29 CEST 16.7 414
2016-06-08 CEST 16.4 383
| | 2016-07-27 CEST 20 30.9
2016-08-04 CEST 213 405

16 18 20 22 24

26 28 30

Search:
SUNSHINE_HOURS cITY
1317 Stuttgart
0.317 Stuttgart
2.483 Berlin
9.067 Constance

Table View
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Configure Content and Views Layout

Click layout button when inside Add views and rows via drag&drop
Component to assign views to rows

Add columns using + buttons
and columns

Node Usage and Layout [m] X
# - ~ |
IDOOEPRQHEHISE C 0 0| D) ————p _ T
Speci and wizard re allowed to be used and define a layout. I.
The lays and the nent View,
A8 3 03. Visualization - solution A% *3:3790 - Scatter & Table 7
~
atter Plot Node
Scatter Plot
Component Input Color Manager L] Component Qutput Table v% Node &
] ] ' Table View ]
B v
®

© 2022 KNIME AG. All rights reserved.
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Stacked Area Chart

Visualizes numerical values from
multiple columns as stacked s e o o

Stacked Area Chart 8

ar e a @BerintPRECIPITATION... @ Constance PRECIPITAT.. @ Munich+PRECIPITATION. . @ Stuttgart+PRECIPITAT. .
S 1233

12.00

Great for plotting distributions
over time

Stacked Area Chart

k-

December February April June August October December February  March

Reset Apply =« Close «

oooooooooooooooo
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Bar Chart

Shows numerical values across

Categorles [ BoN ) Grouped Bar Chart
I 1 Bar Chart @Sepallength @ Sepal Width @ Petal.Length @ Petal. Width .
Vertical or horizontal bars | - : -

Bars can be grouped or stacked

5.0

Bar Chart

ol

. oe setosa

virginica

Reset Apply + Close »

© 2022 KNIME AG. All rights reserved.
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The Optional Color Input Port

Many of the visualization nodes have an optional port to change the colors

Expects table with column headers of first table in the first column with assigned
colors

® | @ Table with Colors - 3:306:0:265 - Color M...
File Hilite Navigation View

Table "default” - Rows: 5 >
Extract
Column Header Transpose Color Manager RowID s |ColifnHeaderi]
P 9 B Coumno  Year Stacked Area Chart

> — . Column 1 Quarter

—p E _\—’v @] r—>) B column 2 Store - no CC >
> B column 3 Store - with CC

. Column 4 OnlineStore >
) ) ]
)

© 2022 KNIME AG. All rights reserved.
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Line Plot

Plots sequence of values,
e.g. over time

Useful to identify trends, also
between groups

Line Plot (Plotly)

© 2022 KNIME AG. All rights reserved.

@ Line Plot

Sales

4500

4000

3500

3000

2500

2000

1500

Line Plot

Month

Reset  Apply

a Close a
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Column Resorter

Changes the order of the input column based on user defined settings
Options:

Sort alphabetical (A-Z or Z-A) 0o
Move the selected columns Flow Variables >
one step (Up or Down) Columns
| STATIONS_ID - .
Move the selected columns s cmy Actions
. S COUNTRY A-Z
to top or end (Move First / Last) D (AT
D LNG Z-A
S POPULATION
| DATE Up
I QUALITY_LEVEL
D AR_TEMP Down
D STEAM_PRESSURE Move First
D CLOUD_COVER
D AIR_PRESSURE_STATION_ALTITUDE Move Last
D RELATIVE_HUMIDITY
D WIND_SPEED Reset
D AIR_TEMP_MAX
D AIR_TEMP_MIN
OK Apply Cancel @

nnnnnnnnnnnnnnnnn
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Interactivity across Charts: Selection and Filter Events

Parallel
ICoordinates Plot

Interactive Range

Component Input Color Manager Slider Filter Widget Scatter Plot Component Output

Bar Chart

nnnnnnnnnnnnnnnnn
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Interactivity across Charts: Selection and Filter Events

© 2022 KNIME AG. All rights reserved.

Component Input

File

Dialog - €17:0:15 - Parallel Coordinates Plot ... — O
Ootions General Plot Options Control Options
Selection and Filter Flow Variables Memory Policy

Pt

Enable selection

Enable range selection

Display clear selection button

Publish selection events

Subscribe to selection events

Subscribe to filter events

OK Apply

Cancel

Component Qutput

nnnnnnnnnnnnnnnnn



Interactivity across Charts: Selection and Filter Events

[ Visualize = o X
160! z R= Bar Chart BRE — 1
e & @ Occurrence Count
2137
°c @
40 ‘s c0e ® ° 2000
°
120 ®8,08 X °
i 0,3 JTp® v,
@ ol Y2 e o
T g
& %0 % o000 ° ,0°
s | o ®.9°,
1000
60 PR B
40 o
20
DJ‘
0 60 8 100 120 140 160 180 0 166
Night Calls 0 1 Ll
Component] Parallel Coordinates Plot =[] 4% mponent Output
Day Mins. Eve Mins Night Mins Inti Mins CustServC... Day Calls Eve Calls Night Calls Intl Calls
400 400 400 204 94 q B 180 9
160 160 13
350 350 350 ®
16 o243
1 ®
300 300 300

250

200 |

150

100

Reset| Apply | a | Close | «

Open for Innovation
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Interactivity across Charts: Selection and Filter Events

[ Visualize = (m] X
[ - = = (= =
1601 ~ X= Bar Chart = N = 1
‘ @ @ @ Occurrence Count
1401 ® 2137
\ e%o o 2 2000
1201 AL 7 PR ST )
|t e
® opx b & O
WIS
ee ® L
801 o e® o8
g SIS
o
60*‘ o e ®
40“ *:
204‘
40 60 50 100 12‘0 140 16 180 0 ———
Night Calls 0 1 o
Compone . ~ ponent Output
Parallel Coordinates Plot R E I
DayMins  EveMins  NightMins  IntiMins  DayCalls Custderv.. EveCalls  NightCalls  Inti Calls 5
400 400+ 400- 20 1 9 A 180 -
1604 160 18
350 350 350 18 ) ]

16
300 |,
gl — 243
200
150
100

50

0- 0 0

Reset Apply a Close a

Open for Innovation
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Interactive Range Slider Filter Widget

Slider which can be used to ————————
trigger interactive filter events in
the view of a component

Merge With Existing Filter Definitions (Model Port)

Show Label Custom
Range Column: ™
I Year
Range Minimum: Custom 1,950
Range Maximum: Custom 2,004

Default Minimum Value: Use domain extent ® [ ] Dialog - 2:306:0:258 - Interactive Range Slider Filter Widget

Default Maximum Value: (e ST i Options m Labels  Flow Variables  Job Manager Selection ~ Memory Policy

Interactive Range
Slider Filter W|dget = Use Stepping

Step Size 1)(C]
‘ Use slider to define: Maximum @ Both  Minimum
| Orientation © Horizontal ~ Vertical
Direction © Left ToRight ' Right To Left
. Tooltips
Show Tooltip for Minimum [ Use Formatter For Tooltips ~ Format Options

Show Toaltip for Maximum Use Formatter For Tooltips Format Options

oK Apply Cancel ?

Open for Innovation
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New Visualization Nodes in KNIME (Labs)

Brand new configuration dialog (available with KNIME 4.6) v £ KNIME Labs
v 2% KNIME Views (Labs)
Explore the visualization as you change the configuration settings LLE““BarChart
Line Plot

|_ Scatter Plot
B Table View

® ' Dialog 4:288 - Bar Chart - [m] x
Total Sales by Product as of August 3, 2022

2 500000 The view updates
as you change the Category dimension

configuration products v |
settings >>

[&
»

Data

2,000,000 Aggregate (21 Category axis label

(O Occurrencecount @ Sum () Average ‘ ‘

Frequency dimensions [

Excludes includes Frequency axis label

1,500,000

Customerkey Basketvalu
BasketsSize

» Orientation
1,000,000 © Vvertical (O Herizontal
Settlngs Arrange bars 7
— €@ Grouped () Stacked
controlled by
500,000 Plot Variab|es [ Display legend

BasketValue
® Fund Manager+ 1,123,031

Fund Manager+ P+B Investment Private Investment Gold Investment CO Investment

Title 19 Interactivity

B Enable image download

B show tooltip
.

Open for Innovation
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Legacy View Nodes: JFreeChart & KNIME Views

KNIME provides three types of
visualizations

JavaScript Views

JFreeChart

KNIME Views

Active development only for
JavaScript Views -> use those!

JFreeChart and KNIME Views still
useful until all plot types are
implemented in JS (we’re on it)

© 2022 KNIME AG. All rights reserved.

v [ JFreeChart

1]]1 Bar Chart (JFreeChart)
& Bubble Chart (JFreeChart)
|ﬂ[[|GroupBy Bar Chart (JFreeChart)
|4 HeatMap (JFreeChart)
_|L|_H'|stogram Chart (JFreeChart)
| == Interval Chart (JFreeChart)
- Line Chart (JFreeChart)

" Pie Chart (JFreeChart)
222 Scatter Plot (JFreeChart)

JFreeChart

EI Box Plot
EConditional Box Plot
{J HiLite Table
tlli_ Histogram
|:|:|_Histogram (interactive)
@ Interactive Table
[ Lift Chart
A/ Line Plot
E Parallel Coordinates
& " Pie chart
" pie chart (interactive)
9‘? Rule Viewer
gl,,%Scatter Matrix
3% Scatter Plot
Jz_Spark Line Appender
$_, Radar Plot Appender

KNIME Views
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Downloading the Exercises

Download the course material from the KNIME Hub

https://hub.knime.com/knime/spaces/Education/latest/Courses/

© 2022 KNIME AG. All rights reserved.

e e in] ® [' hitos/hub.Knl
KN|ME 2. Search workflows, nodes and more
KNIME Hub knime Spaces Education > Courses

<2 knime on the KNIME Hub

Spaces > Education > Courses

7 I R S I S " R I A

O o

e Name

L1-DS KNIME Analytics Platform for Data Scientists - Basics
L1-DW KNIME Analytics Platform for Data Wranglers - Basics
L2-DS KNIME Analytics Platform for Data Scientists - Advanced
L2-DW KNIME Analytics Platform for Data Wranglers - Advanced

L3-PC KNIME Server Course - P and Collab

L4-BD Introduction to Big Data with KNIME Analytics Platform

L4-ML duction to hine Learning Algori

Text Mining with KNIME Analytics Platform

KNIME ¥

o
o
o
o

&

2> Download workflow group



https://hub.knime.com/knime/spaces/Education/latest/Courses/

Importing the Exercises

Import the course material to KNIME Analytics Platform

LK 2. Click on Browse and select downloaded

tl KNIME Explorer 53 =5 Workflow Import Selection ; knar flle
g Select the items to import.
HEHEH D BB

» Loz My-KNIME-Hub (hub.knime.com) Saurce:

> ﬁ:'.; EXAMPLES (knime@hub.knime.com) © select file: /Users/kathrinmelcher/Downloads/KNIME Analytic ~ Browse..

V m LOCAL (Local Workspace)

» ™7 Example Workflows A New KNIME Workflow... Select root directory:
» [* Trainings % New Workflow Group...
Destination:
= Import KNIME Workflow... .
= Select folder: LOCAL;, rowse..
/% Export KNIME Workflow... L
Import Elements:
¥ "]KNIME Analytics Platform for Data Wranglers SelectiA
v " Exercises
. . /] £\ 01_Data_Access Goseled!
1. nght C|IC|( on LOCAL a.nd A\ 02_Data_Merging
m A 03 Data Cleanina
select Import KNIME
Workflow....
concel (ETINED

3. Click on Finish

Open for Innovation
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Exercise:

© 2022 KNIME AG. All rights reserved.

08 Visualization — Goal

ece Visualization
1
2500
H
£
EEMD
i
H
8
1500
1000 -
PR
500 L . s .
. e e e, s ¢
o
L} 260 400 600 Bﬁﬂ 1000 1200 1400 1600 1800 2000 22‘00 2400 2600 ZB.ﬂB 3000 3200 3400 35‘00 Eﬁﬂﬂ 4ﬁDD 42IBD
BasketSum 2019
- m
1956 2004
|
1950 2004
Number of Products per Transaction for [ Stacked Area Chart
@ OnlineStore @ Store - no CC @®Store-no CC @ Store -with CC @ OnlineStore
@ Stors - with CC 21.943.25
» 021 200,000.00
2
4 150,000.00
8
H 100,000.00
g
8 L 50,000.00
g ,000.
& o LLL,,,,
12345678 910111213141518 0.00
# Products 20101 201213 20151 201713 2019/4
Show 10 + entries Search:
C CustomerID Newsletter Basket Sum 2019 Type Birthday Overall BasketSum Year
W 10-103-448-182 0 377.94000000000005  Store - with 1993-01-04  356.34000000000003 1993
cC
W 10-106-963-677 1 416,74 Store - with 2000-08-17  413.96 2000
cCc

Open for Innovation
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Exercise: 08 Visualization

Create a scatter plot to show the relationship between the total purchase
amount in the year 2019 and in the years before

Visualize the customer data in an interactive table

Create a stacked area chart to show the development of the total purchase
amount over time for each transaction type

Create a composite view and define the layout

Optional tasks:
Add a range slider to filter the scatter plot by age (optional)
Build a bar chart to show the number of products per order for the different transaction types
(optional)
Change the color for the different transaction types (optional)

© 2022 KNIME AG. All rights reserved.
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Date/Time Data



Date & Time Overview

Dedicated data type for date and time data ¥ B Other Data Types

> :g“ Network
P 1=+ Text Processing

Supported in Date&Time nodes i s
(and others: GroupBY, Pivot, Line Plot) ¥ EManipulate

I@»Create Date&Time Range

. . O Date&Time Difference
Complete re-write in KNIME 3.4 &) Date&Time Shif

:T:N@ Date&Time-based Row Filter
4!_11 Modify Date

}.ﬁ) Modify Time
[ ] @ Output table - 2:46 - String to Date&Time ‘5 Modify Time Zone
File Hilite Navigation View v " Transform

@ . .
Table "default” - Rows: 524160 > g Date&Time to String

EéString to Date&Time

Row ID timestam) . .
' 2 D e '_é) UNIX Timestamp to Date&Time
B rowo 2007-01-01T00:01 10.4 Y . .
B rRow1 2007-01-01T00:02 10.4 g Duration to String
B row? 2007-01-01T00:03  10.4 qa'; Duration to Number
B rRow3 2007-01-01T00:04 10.4 53 String to Durati
M rRowa 2007-01-01T00:05 10.4 (string to Duration
B rows 2007-01-01T00:06 10.4 GREE- Date&Time to legacy Date&Time
= Ez:g igg;‘g i‘g ﬂggfg; ig-i (J-Rélh Legacy Date&Time to Date&Time
Il rows 2007-01-01T00-09  10.2 2, Extract Date&Time Fields
= Row9 2007-01-01T00:10  10.2 Q' Extract Duration Fields
Row10 2007-01-01T00:11  10.2 —~ .
=, Window Loop Start
B row11 2007-01-01T00:12  10.2 s . P
B row2 2007-01-01T00:13  10.2 ¥ [ Smoothing
B Row13 2007-01-01T00:14  10.2 + Maving Aggregation
W Row14 2007-01-01T00:15  10.2 .
= -ﬂ" Moving Average

© 2022 KNIME AG. All rights reserved. iv(e"ﬁnloﬁ E



String to Date&Time

Converts date/time data from string - Dsiog-0:241 - sung oosaarime rarsom s Slect coUMNS o
into a native Date&time cell LR Fomaratie JobMansgersieion Me - transform

© Manual Selection Wildcard/Regex Selection

Exclude Include
Guesses correct format for many s 5
. |8]city N [S] Date
types of date formatting $ e g
. . |S| LastName

Enter format manually if auto-guessing S s <

didn‘t work }%Ef:.!‘u'i‘if «
8] Type

K N I M E auto m atl Cal Iy adds CuSto m Enforce exclusion © Enforce inclusion
formats to auto-guess list L D Enter date format
. Append selected columns  suffix of appended columns: (Date&Time) manua"
Converts multiple columns of same date © Raplacn soectd comns y
1 Type and Format Selection

format in one node Mmoo (Do & Dateformat: M-d-yyyy :

Locale: ~.-GB Content of the first cell: 11-2-2014
Guess data type and format
String to Date&Time
SEtop SR 9E OF A::'oiu Click to auto-guess format
> o > output column 9
‘ OK - Execute Apply Cancel

© 2022 KNIME AG. All rights reserved. KN I M E



Date&Time — Data Types

[ ] @ Output table - 2:50 - Create Date&Time Range [ ] @ Output table - 2:50 - Create Date&Time Range
2]
File Hilite Navigation View File Hilite Navigation View
Table "defaul Rows: 1000 > [ JON ] Dialog - 2:50 - Create Date&Time Range ble “defau Rows: 1000 »
Row ID [F] Date I e — " . 1 !: ) Time I
Flow Variables  Job Manager Selection  Memory Polic
2017-01-19 m J = u 24 14:02:31.155
2017-01-19 Output Settings | Date 14:02:31.155
2017-01-20 Time 14:02:31.155
2017-01-20 Output type: + Datetime 14:02:31.155
2017-01-20 Date&time with zone 14:02:31.155
2017-01-21 New column name: Date&Time 14:02:31.155
2017-01-21 14:02:31.155
2017-01-22 . 14:02:31.155
2017-01-22 Mode Selection 14:02:31.155
2017-01-22 . . -~ 14:02:31.155
2017-01-23 Number of rows: @ Fixed: 1,000 ° 14:02:31.155
Variable
Date Starting Point Time
Start: Date: 2017-01-19 5| Time: 13:00:46 il
Time Zone: Europe/Berlin &
® © ® Output table - 2:50 - Create Date&Time Range
Use execution date&time Fil ili igati i
@® © @ Output table - 2:50 - Create Date&Time Range ileHilite Navigation View
File Hilite Navigation View 1000 Spec - Column: 1 >
Ending Point
Table “defaul Rows > Row ID ETime
Interval: . RowQ 2018-01-19T14:02:31.155+01:00[Europe/Berlin]
Row ID )
i Date&Time B rRowl 2018-01-19T14:02:31.155+01:00[Europe/Berlin]
M kono 2017-01-19713:00.46 © End: M Row? 2018-01-16T14:02:31.155+01:00[Europe /Berlin]
W row! 2017-01-19T21:46:57 : Date: 2018-01-19 Time: 14:00:46 :I u ”W3 So1s oT14.02.31. ‘00[Europe,Be i
B row2 2017-01-20706:33.08 B :0w4 2318_31_19112102‘31.i:?gi.gggumpejzer\!n}
W Row3 2017-01-20T15:19:20 q q O —J1i= 05l +d.ld urope/Geriin
I Rows 5017-01-21T00-05-31 Use execution datestime W Rows 2018-01-19T14:02:31.155+01:00[Europe/Berlin]
-01- 51: Row6 2018-01-19T14:02:31.155+01:00[Europe/Berlin]
RowS 2017-01-21T08:51:42
.RowS 2017-01-21T17:37:53 . Row? 2018-01-19T14:02:31.155+01:00[Europe/Berlin]
| B 2017-01-22T02:24:04 . Row§ 2018-01-19T14:02:31.155+01:00[Europe/Berlin]
B Rows 2017-01-22T11:10:15 . Row9 2018-01-19T14:02:31.155+01:00[Europe/Berlin]
M rowo 2017-01-22T19:56:27 B Rowl0 2018-01-19T14:02:31.155+01:00[Europe,/Berlin]
M rRowlo 2017-01-23T04:42:38 -
. ox Aoy cancel | [(2) Date & Time +
Date & Time .
Time zone

Open for Innovation
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String to Duration

Dialog - 0:50 - String to Duration

Takes a string and converts it to a duration cell (IR o v

© Manual Selection Wildcard/Regex Selection

Memory Policy

Three different options to format input strings excude
Y Filter Y Filter
No columns in this list > | 8| Date

| 8] Time

Example: Convert 1 year, 2 months, 3 weeks, o

and 4 days to duration cell
1ISO-8601: “P1Y2M3W4D* «
Short letter: “1y 2M 3w 4d” |f,d © Exforc Inclusion

Append selected columns  Suffix of appended columns: (Duration)

Long word: “1 year 2 months 3 weeks 4 days” e e

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

Fail on error

OK - Execute Apply Cancel

[ NON ) Output table - 0:51 - String to Duration

String to Duration
File Hilite Navigation View

e DEr el il Spec - Columns: 6 Properties  Flow Variables

short(Duration) long(Duration)

—» 54 > ST
Row ID iso 5 short S long B3 iso(Duration)
1y 2M 25d 1y 2M 25d

B rRowo P1Y2ZM3W4D 1y 2M 3w 4d 1 year 2 months 3 weeks 4 days 1y 2M 25d

nnnnnnnnnnnnnnnnn
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Date&Time-based Row Filter

Filters rows from a specified time period | | |
Range Can be Iimited On upper bound’ m Flow Variables  Job Manager Selection = Memory Policy

Column Selection

|Ower bound Or bOth Date&Time Column: [ timestamp &)
Options for end point: S

Start:

Date&Time: Fixed data and time Date: 2007-01-01 [@  Time: 00:00:00 :I Now
. . . Time Zone Europe/Berlin o
Duration: Duration string (e.g. 2y 3M) _— pu o
Numerical: Select granularity from dropdown and
enter number Eoc oga‘egf'””‘e Date: 2007-01-31  [@  Time: 23:59:59 :I Now
Numerical Time Zone: Europe/Berlin o}

Use execution date&time

Inclusive

Date&Time-based
Row Filter

OK Apply Cancel

—> B >

nnnnnnnnnnnnnnnnn
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Extract Date&Time Fields

Extracts date fields (year, day, month) or
time fields (hour, minute, second) from a
date&time cell.

You can pick and choose which fields to
iInclude

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

Extract Date&Time
Fields

__',@"._

© 2022 KNIME AG. All rights reserved.

Dialog - 2:223 - Extract Date&Time Fields (Extract Quarter)

Flow Variables  Job Manager Selection ~ Memory Policy

Column Selection

Date&Time column [ Date

Date Fields Time Fields
Year H
Year (week-based) Minute
Quarter Second
Month (number) Subsecond milli d

Month (name)
Week

Day of year

Time m
Day of month
Time ffset
Day of week (number)
Day of week (name)
Localization (month and day names, etc.)
Locale en-GB
OK Apply Cancel
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Exercise: 06_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 quarter and year of each product purchase into separate columns

© 2022 KNIME AG. All rights reserved.
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Data Export & Reporting



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 WebPortal
Deploy your model as RESTful web service

© 2022 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

¥ KNIME Labs
v C;} Deep Learning
Y=o
BLpLay Model Writer
¥ § MongoDB
4 MongoDB Writer
¥ & Semantic Web/Linked Data
v 0
"é Triple File Writer
5 SPARQL File Writer
_> v @ Spotfire
&) TIBCO File Writer
¥ .t Tableau
1+ Tableau Writer (TDE)
Y. ;}} Chemistry
o MY

,:(m Mol2 Writer
mol Molfile Writer
<oF SDF Writer

é’nl Smiles Directory Writer

Table Writer

&

¥ <> Structured Data
v 48 JsoN
& JSON Writer
EJSON Row Combiner and Writer
¥ ] XML
e XML Writer
¥ (= Scripting
v # python
#Python Object Writer
YRR
Y10
4R R Model Writer
¥ %P Community Nodes
¥ @ KNIME Image Processing
vy&%io
—+|image Writer
v @ Eriwood Nodes
vi&o
2% XLS Coloured Writer
v ENGS
vi@o
7\ BEDGraphWriter
& Facwriter
™5 FastQwriter
¥ & Palladian
v ] Text Classifier
£ TextClassifierModelWriter
v @ Rrokit
v eFingerprints
#A RDKit Fingerprint Writer

vdyio
v P write

_Bcsv writer
B ARFF Writer
_,ETable Writer
B PMML Writer
5 Model Writer
+_]Image Port Writer
#z]Image Column Writer
3% Excel Writer (XLS)

v ¥ Analytics

v &) Weka (3.7)
v@o
&) Weka Classifier Writer (3.7)
€ Weka Clustering Writer (3.7)
¥ ++ Distance Calculation
V¥ __, Distance Matrix
B__‘.Distance Matrix Writer
v & Database
v [*7]Read/Write
EEDalabase Connection Table Writer
£ +Database Writer
il °o Other Data Types
v s_? Network
Vedylo
v [£] File
& Network Writer

https://mwww.youtube.com/watch?v=097VZ0JhsOc&feature=youtu.be

Open for Innovation
© 2022 KNIME AG. All rights reserved.
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https://www.youtube.com/watch?v=Og7VZOJhsOc&feature=youtu.be

Table Writer

Table Writer
—pp

i )
L

2 KNIME AG. All

L ] Dialog - 0:287 - Table Writer (Predictions)
m Flow Variables
Write to Relative to Current workflow B
File ../../data/temp/Prediction.table _C Browse... J
Write options Create missing folders If exists: @) overwrite fail
OK Apply Cancel ?

Open for Innovation

KNIME



Excel Writer

Writes the input table into a
spreadsheet of an Excel file

Select append, to append a

spreadsheet to an existing Excel File
and define the name of the new sheet

Excel Writer

© 2022 KNIME AG. All rights reserved.

® Dialog - 4:69 - Excel Writer (Write records)

m Flow Variables  Job Manager Selection

File format & output location

Excel format XLSX B

Write to Relative to Current workflow

File ..[../data/temp/products.xlsx < Browse...
Write options Create missing folders If exists: overwrite ) append fail

Sheets

1. sheet name  default_1

Excel Sheet
appender

If sheet exists () overwrite fail

Names and IDs
Write row key

Write column headers

Missing value handling
Replace missing values by
Formulas
Evaluate formulas
Layout
Autosize columns

© Portrait Landscape A4 - 210x297 mm

OK - Execute Apply Cancel
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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

Amazon Amazon -
. Authentication Amazon $3 Connector Read and o
Databricks process data Upload processed
. . Ar—na data to S3
BigData file systems (hdfs, httpFS, ...)

] [ ]
L L

On-pl’emlse (eg SSh, ftp, . ) connect to provide the working directory

Amazon S3 on Amazon S3 Transfer Files

l}[ >

@]
L=,

Upload a local files

nnnnnnnnnnnnnnnnn
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Full Flexibility with the Transfer Files node

Microsoft Azure Blob Storage
Authentication Connector
e m————u 0w
e Transfer Files
L ] L ]
—H
SharePoint —l..H:[ >
Online Connector ®
.
L ]

Same cloud environment

KNIME Server
Connector
LACE
Transfer Files
. Bt
—H.n
SSH Connector ®
0
L ]

On-premise

2 KNIME AG. All ri

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

Flow Variables  Job Manager Selection  Memory Policy

Source

Read from  Relative to B current workflow 2]

Mode File © Folder Files in folder

Folder ../L2-DS KNIME Analytics Platform for Data Scientists - Advanced(2)/ © Browse...
Destination

Write to Amazon $3 E

Folder /kathrin/products = Browse...
Write options Create missing folders If exists: ) overwrite ignore fail

Options
Include selected source folder

Delete source files / folders Fail on unsuccessful deletion

oK Apply Cancel
Google Google Cloud
Authentication Storage Connector

—u 0 =
' = Transfer Files

[ ] [ ] —n
Amazon —I..}I:[ >
Authentication Amazon 53 Connector ®
As—n [ =
L ] L ]

Cross cloud environments

50

Open for Innovation
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Other Utility Nodes

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

Delete fIIeS Or fOIderS Create Folder Create Folder
. . . L
List all files in a folder ltl® ol
Amazon Delete Delete
Authentication Amazon S3 Connector Files/Folders Files/Folders
B n E D m m[» o>
connect to Provide the working
Amazon S3 directory on
Amazon S3 List Files/Folders List Files/Folders
RGeS B3 »

@) )
L -

Further information about file handling
https://docs.knime.com/latest/analytics platform file handling gquide/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 e \_:;

SQLite Connector j—

5, B— .
ZL
L]
Dialog - 0:245 - DB Writer - O X Dialog - 0:245 - DB Writer - O X
File File
Settings  Qutput Type Mapping Flow Variables Job Manager Selection Memory Policy Settings Output Type Mapping  Flow Variables Job Manager Selection Memory Policy
Table to write Prying by Neme
Col N R S T M
Schema: Table: |CurrentDetailData Select a table cLmn ems 0S| SaureE The PP 0
~
Batch Size: 1,000 5 Fail on error Append write status columns [[] Remove existing table
Select the columns to write T in SQL)
(®) Manual Selection () Wildcard/Regex Selection () Type Selection
Excude Incude =
[ Mapping by Type
T T KNIME Type Mapping [+]
. S| MaritalStatus String — String — VARCHAR. ~
>
Increase batch size for |8 Gencer Append to or drop Bodean vake ~ Bodean — BOOLEAN
| | EstmatedYearlylncome
» = g 2 MNumber (integer) — Integer — INTEGER
better performance [1] mumberofcontacts existing table
11 Age Number (long) — Long — BIGINT
< S| Target Number (double) — Double — DOUBLE
|| | Available401K Local Date — LocaiDate — DATE
<« | | CustomerValueSegment - .
D Chumscore v Local Time LocalTime — TIME
. Local Date Time — LocalDateTime — TIMESTAMP
(®) Enforce exdusion () Enforce indusion
Zoned Date Time — ZonedDateTime — TIMESTAMP_WITH_TIMEZONE v
oK Apply Cancel @ [+[3 Apply Cancel ©

Open for Innovation
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Creating a Dashboard on KNIME WebPortal

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 Tonvert Domains
.
Upload |ientify Domains ~ Select Columns  [F Switch B— | End IF Customize Download

. B ® > .
o s L e N e

W i
L L,

W
L

[ ]
[ ]

Step 1 Step 2 Custons1ti§§ golumn Step 4 Step 5
Upload File Select Columns Domains Interactive View Download Image

© 2022 KNIME AG. All rights reserved.




Workflow on KNIME WebPortal

KNIME wicboonial

A KNIME

Data Upload

KNIME yctior

AKNIME

WebPortal Page
(Step 1) o
Upload File

) ) WebPortal Page
Available in (Step 4)

K N | |\/| E Server 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
H e »
B
] (] ]
Read data
File
Selection Column
Selection
Widget 2: Select value column
Column Selection
Column Filter Widget
s o
e L Widget 3: Filter by country of the Widget 4: Filter by year of the order
Component Input Value and Amount  Selectvalue column order
Nominal Row Interactive Range
Filter Widget Slider Filter Widget Data formatting  Stacked Area Chart
®
B B B e
] ® 1S
Select countries Filter by year Visualize selected
column by time and
country
. Filter b
Row Filter y
Range

© 2022 KNIME AG. All rights reserved.

Component OQutput

Stacked
Area Chart
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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

© 2022 KNIME AG. All rights reserved.
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Flow Variables



Flow Variables: Usage Example

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

© 2022 KNIME AG. All rights reserved.

Filter only rows
where Products = Gold
Investment

Table Reader Row Filter
—+|
&, » > 3>
L]
Customer data Products =

Gold Investment

nnnnnnnnnnnnnnnnn



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...

© 2022 KNIME AG. All rights reserved.
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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
~—FEr—> It >— >
B Row Filter
Table Reader by Products desc by count first row 7
> = >
: filtter by Products
Customer data

© 2022 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

Column values -> Flow Variable values

O Fail

(@) Use defauts if avaiable

Only the first row is transformed, additional rows | ==

Defaults

are discarded

Boolean |false

Dialog - 3:36 - Table Row to Variable (first row)

Integer 03
Lang o
Double 0.0}

Column selection

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

Excude Include
: . = . Y Fiter Y Ater

o @ Sorted Table - 4:5 - Sorter (desc by count) @ @ Variables Output - 4:6 - Table Row to Variable (first row) [— . —
File Hilite Navigation View File [ 1] count-iage)

Table Row Flow Variabl »

Table “default - Rows: 5 Spec - Columns: 2 > to Variable B
[ Row ID § Products | Count... ] In... |Owne... | Name Value ¢
B Rowd Private Investment 5296 —p E o— g :g s Erod uft; :g\;age Investment «
l Rows P+B Investment 5018 aaE b ot (Age) oaae
. Row2 Gold Investment 3258 . uw ow
Bl Rowt Fund Manager+ 3143 2 0 & knime.works... /Users/kathrinmelcher /knime-workspa... @® Enforce exdusion @E e
. Row0 CO Investment 1549
oK Apply Cancel (©)

© 2022 KNIME AG. All rights reserved.
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Flow Variable Ports

022 KNIME AG. All ri

ts reserved.

Row Filter

e_ o
-+
—> >
@

Products =
Gold Investment

@

(T |

Il
(=8}

OB

QBB X

A %

Configure...

Execute

Execute and Open Views
Cancel

Reset

Edit Mode Description...
Mew 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

Fé

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

Column value matching

Column to test: | S Products B

filter based on collection elements
Matching criteria

() use pattern matching

Gold Investment r

[21 case sensitive match [ | contains wild cards

|| regular expression

() use range checking
lower bound

upper bound

() only missing values match

© 2022 KNIME AG. All rights reserved.

OK Apply Cancel @

[ JoN ] Variable Settings
Use Variable:
v | & Product B

Create Variable:

| ©OK | | Cancel |

The Flow Variable button

Open for Innovation
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Apply a Flow Variable (Advanced)

Dialog - 0:274 - Row Filter

| Filter Criteta [PIALIAEEERIES  iemory Policy |

v ?

rowFilter

& RowFilter_Typ...

© 2022 KNIME AG. All rights reserved.

§ ColumnName § Product =

7 include | s |
7 deepFiltering | 5
7 CaseSensitive | s
&  Ppattern | =
? hasWildCards | *
7 isRegExpr | s

OK Apply Cancel @

The Flow Variables
tab

List of available
Flow Variables

Open for Innovation
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Create 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 1D

() Exclude rows by row ID

Column value matching

Column to test: | & Products D

filter based on collection elements
Matching criteria

(®) use pattern matching

Cold Investment r

[ case sensitive match [ | contains wild cards

[ regular expression

() use range checking
lower bound

upper bound

() only missing values match

2 KNIME AG. All ri

reserved.

OK. Apply Cancel @

[ JON Variable Settings

Use Variable:

[ § Product

Create Variable:

[E] New Variable|
ok |

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

a0 ® Dialog - 0:274 - Row Filter

| Filter Criteria [ HEEAERELESY  Memory Policy |

v 7 rowFilter

5 RowFilter_Typ... | s
§ ColumnName | + . |New Variable
7 include | )
7 deepFiltering | 3 Name of the new
7 CaseSensitive | ) Flow Variable
8  Ppattern | +)
? hasWildCards | 2
7 isRegExpr | 5
OK Apply Cancel (7

nnnnnnnnnnnnnnnnn
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Exercise: 10 Flow Variables

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

Customers of the most common product in the data

© 2022 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

Varlable Val ue [ NON ) Dialog - 0:18 - Variable Creator
Create and Define Variables ™ EATAYELELIEN
Type Variable Name Value
Variable Creator [ Integer E lower_bound -10 I w
v [i7 Integer B upper_bound 10 4| w
String default_column Age | ®
&)
w’ + Add
oK Apply Cancel

© 2022 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

Write to Relative to
File ../data/customer.csv
Write options Create missing folders

Examples:
(LOCAL, , C:\Users\username\Desktop)
(RELATIVE, knime.workflow, filel.csv)

Specifier
Current workflow E

¢ Browse... =

If exists: @ overwrite append fail

Path

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

© 2022 KNIME AG. All rights reserved.
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Create File/Folder Variables

Creates one or multiple path flow -

variable(s) pointing to files / o

folders et (RS TS

Inputs Folder ... /data ftemp products Troes d .
Base location — e - |
Flow variable name(s) L o) o | [ e
Value (file name or path relative to base I
location)
File extension (optional) e e e

Output variables can be used to Create Fhiorolder R .

control the output location in writer _Jzel,

nodes. -

© 2022 KNIME AG. All rights reserved.
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Example: Add Execution Date to File Name

Date&Time String Manipulation Create File/Folder
Configuration (Variable) Variables
FIS
Gl e O'H, e of;]: .W
& @ @
Current date filename+date DataOutput folder

+ flow variable

CSV Reader Filter Data &SV Writer

(g £

an & @
Read adult.csv Path controlled by
flow variable

© 2022 KNIME AG. All rights reserved.
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Configuration Nodes for Variable Creation and Output

A" Node Repositary

K|

oy 10

"l‘ Manipulation

q Views

I‘L'! Analytics

= DB

ﬂfﬂ. Other Data Types

<» Structured Data

& Scripting

3 Tools & Services

§ KMIME Labs
W Workflow Control
v A Workflow Abstraction

‘,.( Wnrlrﬂnm.' |r11rnr7-|+inr1
& Configuration
3l wiagets
= Cuickforms (legacy)

© 2022 KNIME AG. All rights reserved.

~ & Configuration

v [ Input

@; Boolean Configuration

h Credentials Configuration

ﬁ Date@Time Configuration

7 Double Configuration

Integer Configuration

k- Integer Slider Configuration

=2 List Box Configuration

n Local File Browser Configuration

D Repository File Chooser Configuration
g String Configuration

v [T Selection

i@i Columnn Filter Configuration

iJ],é Column Selection Configuration
"= Multiple Selection Configuration
E-H Meominal Row Filter Configuration
‘5 Single Selection Configuration
E-' Walue Selection Configuration




Configuration Node Configuration

Use Configuration nodes to create Flow Variable

S

® Dialog - 2:14 - Value Selection Configuration

Flow Variables

Job Manager Selection

Memory Policy

Value Selection
Configuration
> &
Table Reader o R%w Filter
E_, B > >
Custome:data Include ';nly

selected product

Label:

Description:

Parameter/Variable Name:
Selection Type:

Lock Column:

Default Column:

Default Value:

Limit number of visible options:

Number of visible options:

Select product:

Select the product, which should be inclu

ded.

product_select
Dropdown
@ Products

Gold Investment

10 ©

OK

Apply

Cancel ?)

© 2022 KNIME AG. All rights reserved.
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Simple Configuration of Component

Table Reader Filter by Product
E O[;en configuration dialog for this node = Configure 6
wen [r—
@ e =]
Customer data
Reset F8
= Edit Node Description... X F2

=0 New Workflow Annotation
m}

Double click a component to configure it

For use on the WebPortal, replace
Configuration nodes with Widget nodes

© 2022 KNIME AG. All rights reserved.

Dialeg - :32 - Filter by product -
File

Options ' Flow Variables Memory Policy  Job Manager Selection

Select product:

Private Investment -

P +E Investment
Gold Investment
CO Investment

Fund Manager +

OK Apply Cancel @
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Components

Encapsulate a functionality for reuse and sharing

Main features:
Local Flow Variable scope Component
Configurable via Configuration nodes

>
Key to advanced functionality in KNIME products h
Table Reader c
Component corresponds to a
KNIME WebPortal page B
Configurations on a WebPortal page are defined using Widg —
Can be shared via KNIME Hub . Metanode
>

nnnnnnnnnnnnnnnnn
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Component Description

risbles - solution A *611:0- Filter by Product (select product category) I = E  lp Description £ =]
~
Filter by Product X
Value Selection Description
Configuration
r 5
Component Input Ll Component Output
® Row Fiter -
- Gomponent Icon
>3 L . :
| Drag and Drop a square image file |
L] | PrGimage of sze 1611 6orlarger !
H i
ription: | Data containing records for all products
A "6 07. Flow Variables - solution 53 = O  dg Description 52 =0
OutPort #1 R
Name: | Filtered data | Description: | Data containing records for the selected product Filter by Product
v
@ 5 This component filters the data by the selected product name
Select product:
The product name to use for fitering
Table Reader [Fiter by Product Input Ports
& ,—_,D 0 Data containing records for all products
%
- Output Ports

Double click a Component to configure It s CHae

For use on the WebPortal, replace ( 3
Configuration nodes with Widget nodes

Open for Innovation

KNIME
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Configure Component Ports

Add input and output ports to

Configure... F6
0 Execute F7
D oot Opentins - metanodes/com ponents
Cancel F9
BE  Reset F8
= Edit Node Description... Alt-F2 t t d t t h
0 New Wotion stin Remove ports to adapt to changes
" Connect selected nodes Ctrl+L .
£ Disconnect selected nodes Ctrl+Shift+L ft t f th
o
- iy arter creation or tne
Create Component...
 com 8 o metanode/component
@  Interactive View: Filter by product Expand
B7 Compare Nodes 0 setup..
Convert to Metanode
Show Flow Variable Ports o Setup Component Wizard ] X Add Meta Port x
Share...
o Cut [ pdate Link Ctrl+Alt=U
B Copy Disconnect Link Dort Tupe: D
[T Paste [ Change Link Type Specifiy the name of the node and define the number and type of the desired in and out ports. Port Type: ata =
<2 Undo ) i A
pse [O] Select in Explorer 0K Flowariable
R Delete Component Name: | By PMML
Database Connection
R ot Database Query
In Ports: Add... Out Ports: Add... AWS Comprehend Connection
in_1 (Data) out_1 (Data) AWsConnection
Remove Remove gg Eata_
ession
Up Up Distance Measure
FilterDefinition
Down Down Gradient Boosting Model
H20 Context
H20 Frame
H20 Model
Image
KnimeCennection
Conce e
uther
Python
Python
Regression Tree
Regression Tree b

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

Value fon Dialog - 0:32:0:30 - Component Output — a x
Configuration File
> E'. Configuration Descriptions Flow Variables Job Manager Selection  Memory Policy
Component Inpu . [Component Output Choose varisbles from workflow to be visible outside the Component
B configure... F& (®) Manual Selection () Wildeard/Regex Selection
(] Ror.w ﬂte’r_/— Execute 7 Exdude Include
> S B Execute and Open Views Shift+F10 Y rAiter Y rAiter
® e 9 [ selected_product 5 No variables in this st
@ Reset =3 \£| selected_product (column)
= Edit Node Description... Alt+F2 »
=l MNew Workflow Annotation g
of B Connect selected nodes Ctrl+L
2 P Disconnect selected nodes Ctrl+Shift+L &«
Create Melanode... (O Enforce excusion (@) Enforce inclusion
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 Hub

© 2022 KNIME AG. All rights reserved.

[Filter by product
Ol

—»

@ Configur
Execute
B Execute and Ope
Cancel
@ Reset
= Edit Mode Description...
=il Mew Workflow Annotation
:.'j Connect selected nodes
:.'j Disconnect selected nodes
Create Metanode...
Create Component...
IE Component
Q  Interactive View: Filter by product
g? Compare Nodes
Show Flow Variable Ports
of  Cut
5 Copy
[[§ Paste
<4 Undo
Redo
3 Delete
B Port1

F6

F7
Shift+F10
F9

Fe
Alt+F2

Ctrl+L
Ctrl+Shift+L

O & O

Update Link Ctrl+Alt+U
Disconnec t Link
Change Link Type...

Select in Explorer

nnnnnnnnnnnnnnnnn



How can you Edit a Shared Component?

KNIME Explorer 23
¥l

Components can be edited using R s

{.‘E EXAMPLES (knime@huh.knima(nm)

the Component Editor, similar to “‘hgf;;;f;;ikiﬁ;ﬁii“’ =

@ A mn Filter {by Index) &% m]
I Ty
workflows Sy }
Get a table with column indices Handle situations, when
something wen twrong
String Variable to
Configuration Table Row  Cell Splitter Error treatment

To edit a component using the Sy
Component Editor, double-click the
component in its location in the
KNIME Explorer

Select column Reference
subset Column Filter  Component Output

"l
p ¥
L] L]

To ensure components are
executable when opened in the
Component Editor, choose the
option to “Include input data with
component” when sharing it

pressions/atest)

nnnnnnnnnnnnnnnnn

© 2022 KNIME AG. All rights reserved. KNIME




How can you Use a Shared Component?

W _.f.‘[: EXAMPLES (knime@hub.knime.com)

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

[ Automation

and drop it to your workflow editor v (] Data Manipulation S—
iy, Column Filter (by Index) Table Reader (by Index)
[ Financial Analysis H, > L
Instances of Shared Components D0 G ot -
can be updated either manually or (] ModelInterpretability
. [ Text Processing
when the workflow is opened ] Time Series

[ visualizations

A Shared Component can also be

unlinked from its original location, T |
which makes it editable in the - SR
workflow directly o ﬂ-%cmi'

Update Shared Components by
overwriting them

ppppppppppppp
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Exercise: 10 Flow Variables

Start with exercise: Flow Variables, Activity I

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

Optional Exercises

Activity Ill: 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: 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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Workflow Control
Loops, Switches, Try-Catch



Workflow Control Structures

v ¥, Workflow Control

LOO pS 4}3 Autematicn

V Variables

Iterate over a workflow snippet with variable inputs. v Loop Support

() Breakpoint
:E Counting Loop Start

SWitCheS E Chunk Loop Start

Ir, Column List Loop Start

Direct the path of a workflow by selectively executing one or more workflow g OeneicloopStatt
E\_'_, able how 1o vanaole Loop sta
branches. G Loop End

(v# Variable Condition Loop End
(vl Variable Loop End

Try-CatCh .@ Group Loop Start

. ; : Interval Loop Start
Handle workflow branches that may fail in execution - when you don’t know (b Loop End (Column Append)
. . O Recursive Loop End
abOUt thIS before exeCUtlng ;E: Recursive Loop Start
v "6 Switches
4 IF Switch
T End IF
|5 CASE Switch Start
*5,| CASE Switch End
55 Empty Table Switch
¥ Java IF (Table)
v @ Error Handling
€ Catch Errors (DB Ports)
€ Catch Errors (Data Ports)
€ Catch Errors (Generic Ports)
€ Catch Errors (Var Portz)
€_ Try (Data Ports)
[ & Try (Variable Ports)
?_? Active Branch Inverter
@ Meta Modes

© 2022 KNIME AG. All rights reserved. KNIME



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 bOdy Create File/Folder
Variables
CSV Writer
Ofk e
Loop End
Interval Loop Start k-Means
0_/ S 50
> > > I » -
cen )_;t B u-.@_
Loop start node o . ®
k=3,.6

Loop end node

nnnnnnnnnnnnnnnnn
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Group Loop Start

Similar to GroupBYy 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 [ —

© 2022 KNIME AG. All rights reserved.

[ ] Dialog - 0:41 - Group Loop Start (Do one iteration)
m Flow Variables  Memory Policy
© Manual Selection Wildcard/Regex Selection Type Selection

Exclude r Include

Y Filter Y Filter

| S| MaritalStatus > | S| Products

| S| Gender

| || EstimatedYearlylncome

I | NumberOfContracts »

|| Age

8| Target <

||| Available401K

| | | CustomerValueSegment

D| ChurnScore «

| 1| CallActivity
© Enforce exclusion

Enforce inclusion

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

OK - Execute Apply

Cancel

nnnnnnnnnnnnnnnnn



Example: Writing Aggregated Files

Group Loop Start - 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

L
)
Create path
varible with current

Table Reader Group Loop .Start group as file name CSV Writer Variable Loop End

R - :‘\o va >

.. (t ‘,j:

© D o o =
Read entire table Records of one Write table Collect variables

group per iteration and end loop

nnnnnnnnnnnnnnnnn
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Create File/Folder Variables

Creates one or multiple path flow L= s N

variable(s) pointing to files / o

folders g —

|nput5 Folder  |../../data/temp/products v | [ Browse... d
Base location |
Flow variable name(s) ferath |/ atiempforoducs) | e T dd vl
Value (file name or path relative to base I
location)
File extension (optional) e e =

Output variables can be used to M R ———

control the output location in writer

_om._
nodes. -

nnnnnnnnnnnnnnnnn
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Example: Writing Multiple Excel Sheets

Table Reader Group Loop Start Excel Writer Variable Loop End
LR I\—,-.\J}
. - - =
o ) o o
Read entire table Records of one Write records Collect variables
group per iteration of current iteration and end |00p

into an Excel Sheet

© 2022 KNIME AG. All rights reserved.
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Workflow Control Exercise, 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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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 ExcE..LI Reader Loop End
£ > > O o—/ ES » > p
Tnn T LR Ii'Ei
[ ] [ ] [ ] [
Create table with Loop over Read one Combine all sheets
all sheet names all sheet names sheet per into single table

interation

nnnnnnnnnnnnnnnnn
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Table Row to Variable Loop Start

Pable Row {6 R
Table Row to Variable node :

Handling
O)Fail

Each iteration of the loop converts the next | =

() Omit

row of the input table into Flow Variables | %

String missing

Boolean  false «

Injects variables into other nodes to re- .
execute subflows with a progression of N —
settings

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

Excude Indude
T Atter Y Fiter
No columis in ihis st > P|Path

Table Row To | »
Variable Loop Start = ¢

«

> @ ._ | | | ®Enforce excision

() Enforee indusion

0K Apply Cancel @

© 2022 KNIME AG. All rights reserved.
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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 >

© 2022 KNIME AG. All rights reserved.

File

Dialog - 3:139 - Loop End -

Siandardsethngs Flow Variables  Job Manager Selection  Memary Policy

Row key policy
() Generate new row IDs

(®) Unique row IDs by appending a suffix
() Leave row IDs unmodified

Add iteration column

[] Propagate medified loop variables

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

oK Apply Cancel @.
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Workflow Control Exercise, Activity |l

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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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 SW|tch _/_

P if
»
\Bar Chart

;' Inactive

© 2022 KNIME AG. All rights reserved.
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Single Selection Configuration

Configuration: Select single value from list Of StriNQGS | vues- 04 sngle Seection contiguats, — 0 x
Returns SeleCtlon aS String type FIOW Varlable I;Htrfﬂ Flow Variables Job Manager Selection  Memory Policy
Choose between different layout options (dropdown, | == Selct ot e

d . b ) Description:
Parameter Variable Mame: plot_type
Selection Type: Drapdown o
Possible Choices: bar
scatter
Single Selection Defouit Ve
. . scatter
Configuration
L]

@

= | Limit number of visible options:
MNumber of visible options: 0

. 105
0K Apply Cancel @.

nnnnnnnnnnnnnnnnn
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Rule Engine/Rule Engine Variable

Defines custom logic for using s
Slmple rU|eS. Flow Variables Job Manager Selection Memory Policy

Flow Variable List Category Description

& plot_type All

R U |eS ||ke : i plot_type (index)

& knime.workspace  Fynction

?7<?

<Consequence>

=7
?>7
1] 2] 75=7
( true”) s
?7IN?
? LIKE ?

May be used in Flow Variables

7 XOR 7

or tables

Expression

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

2 // $%{Ddouble variable name}$$ > 5.8 => "large"

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

5 $${Splot_type}$s="scatter” => "top"

6 $s{Splot_type}$4="bar" => "bottom"

Easiest way to encode logic
for switches

POV~

New flow variable name port s

oK Apply Cancel

Rule Engine Variable
B -
]

nnnnnnnnnnnnnnnnn
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If Switch

. @ @® Dialog - 2:13 - IF Switch
Controls which pranches of your — R
workflow are active programmatically

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

Select active port
© both bottom top

1] bottom ” 13 both ” Activate all outputs during configuration step
’
. . =
May be used in Flow Variables or tables oo Dialog - 2:13 - F Switch
(dlﬂ:e rent nOdeS) i\ The "PortChoice" parar Options >
- pe | » 7 PortChoice_In...
| & PortChoice & port
» 7 activate_all_o...
7 activate_all_o...
&__IF.Switch
_p >
BE—
. OK Apply Cancel Lz‘

nnnnnnnnnnnnnnnnn
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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
Branch 0
>

>

CASE Switch Start Branch 1 ASE Switch End
»>
L= r}r =1l
> »

Branch 2

>

© 2022 KNIME AG. All rights reserved.
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Case Switch Start & End

Case Switch Start
Add an input port with a specific type (e.g., Data)
—> Two output ports are also added
—> Additional output ports can be added

Case Switch End
Add an output port with a specific type (e.g., Data)
—> Two input ports are also added
—> Additional input ports can be added

Configure via node dialog, or pass port index as

Flow Variable

ICASE Switch Start

=

i Add ports

CASE Switch Start

> Input N 4

Remove ports > Output L]

ICASE Switch End

Add Input ports X

Port Type:

0K

CASE Switch End

>

":-lb

Node 87

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

© 2022 KNIME AG. All rights reserved.

Add Input ports X

Port Type: {Table P

OK Cancel
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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
L
= T—u r—
Scatter Plot / * L
/ e o l EndIF  Metanode
/ R
CASE Switch Start/ v I
IF Switch ] ) — ‘ ® __ W
—e L L = Ve
—p S8 2N f! o

o \\\ Bar Chart Image To Table ! |
IK—\Bar Chart _;.17- i -y ’
S |

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

© 2022 KNIME AG. All rights reserved.

Regular Execution

Try (Variable Active Branch
Ports) Inverter
Table Reader

O °° l
ﬂ
Read alternatlve
Google Sheets Google Sheets
Connection Reader

X

Catch Errors
(Data Ports)

»
- m=E= " E' g »ﬂ
o] [ ] ]
Read table from Top Input: Regular Output
google sheets Bottom Input: Alternative Output

Alternative Execution

Try (Variable Active Branch
Ports) Inverter
Tabl.e Reader
N ® O S8 ._///—
tt
' E-o >
Read alternative
Google Sheets Google Sheets table Catch Errors
Connection Reader (Data Ports)
¢® M >
Ceme e v 4
Read table from Top Input: Regular Output
google sheets Bottom Input: Alternative Output
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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

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

« Flow Variables Memory Policy Job Manager Selection .
, = — Streamed Component - Reading
Select the job manager for this node
Simple Streaming B data from a file and process
Settings for selected job manager ’
lll*’
Chunk Size 50 ¢

Determines the size of a batch that is collected at each node before L]

it is handed off to the downstream node. Choosing larger values will

reduce synchronization (and hence yield better runtime),whereas SU b WI:I rk:ﬂ oW as Cﬂ IT pﬂ neg nT_

small values will make sure that less data is in transit/memory. .

For ordinary data (consisting only of strings and numbers) larger Tﬂ DDEH |t

| ferred. - .
values are prefere -right click = Component = Open
- Ctrl + Double Click
oK Apply Cancel \'E‘w
Component Input Data Generator Math Formula Row Filter Component Qutput
U - 1,458,848 423,409
o —+
| | | | |

do some math

Component Input Data Generator Math Formula Row Filter Component Output
@ '—L o 2,000,000 . 711,782
[] ® ® ® ®

do some math

Open for Innovation
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Workflow Control Exercise, 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

Scatter Plot Image To Table
-
I T M
Table Reader PR }E
il
-00~ & o \‘\\‘
Read CurrentDetailData \\\~\\\ Bar Chart Image To Table

nnnnnnnnnnnnnnnnn
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Introduction to
Data Science



Churn Prediction

CRM System
Data about your customer

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

=  Churn Prediction
= Upselling Likelihood

nnnnnnnnnnnnnnnnn
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Customer Segmentation

CRM System
Data about your customer

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

= Churn Prediction
= Upselling Likelihood

Model

nnnnnnnnnnnnnnnnn
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Demand Prediction

P
oy 50 B o5
99 THE BRONXYY
©) 251
(280, MANHATFANG
Newark {f{ QUEENS
Nev«bY\ork Hempsi

© 2022 KNIME AG. All rights reserved.

How many taxis
do I need in NYC
on Wednesday at
12:007?




Recommendation Engines / Market Basket Analysis
uﬁﬁ uﬁf *ﬁ,

(7] ¢ N
v § . —
/ IF - =>

Rule: X =Y ——s Confidence=2"4X:1)

Model Recommendation

Lift =
Supp(X) x Supp(¥)

@ W -
e TS, RAEgE  geme T \
o § e oF § ift — Support

“;', sg ‘i'p “‘s &

* b o S k,
'.,,f" o | :F
v s | |

nnnnnnnnnnnnnnnnn

© 2022 KNIME AG. All rights reserved. KN I M E




Sentiment Analysis

Samsung

Samsung Galaxy S7 Edge G935A 32GB Unlocked - Gold Platinum

v 125 customer reviews | 606 answered questions

_ 77 Beautiful phone from a wonderful seller!
By on May 29,2017

Color: Gold Verified Purchase

This practically new beautiful phone well exceeded my expectations!

o '¥17 One Star
By on August 3, 2016
Color: Black Onvyx 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)

© 2022 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

Hidden

Input

o Target
Class: 1
s Count: 5645
Naive Bayes
reshold to used ro probabilities:
Logistic Regression - et e e
0 1
Count: 5906 5645
Mean: 68557 46.82604
. Deviati 7388 10.16363
Rate: 1% 49%
155 ribution le401] lass value
0 1
nnnnnn 5906 5645
Mean: 0.68134 0.68485
. Deviati 466 0.46462
Rate: 9%

nnnnnnnnnnnnnnnnn
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Data Mining: Process Overview

" Train and apply i Evaluate
Partition data model performance
Training — aﬁ MTrgil’} _ !
T i ode i
C ) Set i i
Original
Data Set | i
~ > Apply | [FZ] Score
Test Set — - Model | " 122l Model

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 » Table "default” - Rows: 5775 Spec - Columns: 13 >
Row ID S Marita... § Cender | Estim... | | Numb... | Age
Choose size of first partition M Rowo M M 90000 0 44
B row7 M M 60000 2z 46
B rows s M 70000 1 46
W Row10 s F 70000 1 46
|
& Rowl13 M M 100000 3 42
Absolute 100 < M Row14 s F 100000 3 42
Rowl5 s F 30000 1 31
o
Relative[%] 50 e = B row17 s F 20000 2 66
Partltlonln W Rowis s M 30000 2 66
M rRow20 s M 40000 2 32
/ -
Take from top >
o
Linear sampling " Djj ® @ Second partition (remaining rows) - 0:249 - Partitioning
p— File
Draw randomly Table "default” - Rows: 5776 Spec - Columns: 13 >
g f Target Row ID 8 Marita... § Gender | | Estim... | | Numb...| | Age
© stratified sampling § Targ < o B cont A . woon 1 .
B rowz M M 60000 1 45
B row3 s F 70000 1 42
Use random seed 123 B tows T ; 0000 4 P
B Rows 5 M 70000 1 45
M rowe S F 70000 1 44
B rows s F 60000 3 46
W rRow11 M M 60000 4 46
M row12 M F 100000 2 42
M rowi6 M M 30000 1 31
W row19 5 M 40000 2 32
oK Apply cancel @ Mo..c < ad 0000 e o



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

> ' H
Decision Tree
Partitioning ® Predictor
>

a1
F o, I_
o New Datal! o

nnnnnnnnnnnnnnnnn
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Goal: A Decision Tree

Outlook
sunny
sunny
rain
overcast
rain
sunny
rain
sunny
overcast
sunny
rain

rain
sunny
sunny
overcast

overcast

© 2022 KNIME AG. All rights reserved.

Wind

12
15
16
14

14
11

Temp
30
25
15

2

25
18

5

20

25
24
20
18
22
24

Storage
yes
yes
yes
no
yes
yes
no
yes
no
no
yes
yes
yes
yes
yes

yes

Sailing
yes
no
yes
no
yes
yes
no
yes
no
no
no
yes
yes
no
yes

yes

yes (9/16)
~ Table:
Category % n

56.2 9
438 7

100.0 16

Storage

el

yes (9/12)
~ Table:

Category %

75.0
25.0

75.0

n

9
3

12

no (3/4) yes (8/8)
¥ Table: ¥ Table:
Category % n Category % n
yes 250 1 100.0 8
no 75.0 3
Total 250 4
Temperature
]
<=275 > 275
no (3/3) yes (1/1)
w Table: w Table:
Category % n Category % n
yes 0.0 0 yes 1000 1
no 100.0 3 no 0.0 0
Total 18.8 3 Total 6.2 1

no (4/4)
¥ Table:
Category
yes
no
Total

Open for Innovation
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Decision Tree Learner

® @ Dialog - 0:277 - Decision Tree Learner
LGS PMMLSettings Flow Variables >
General |
Class column § Target a

Quality measure ~ Gini index [

Pruning method ~ No pruning |
Reduced Error Pruning

Min number records per node 2|13

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

S E-

Q Root split

Average split point
Number threads 8

Skip nominal columns without domain information

Force root split column
Root split column | WebActivity &

Binary nominal splits

Binary nominal splits
Max #nominal 10 ¢

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
® @® Classified Data - 0:65 - Decision Tree Predictor (Apply Model)
File Hilite Navigation View

> i
/-_ kG el a6l Spec - Columns: 82 Properties  Flow Variables

DECISIOII'I Tree RowID .. [[I]SalePr... [S|rank  [D|P (rank=Low)  |[D|P (rank=High) [S [Prediction (rank) |
] Predictor = 10 189000  Low 0.889 0.111 Low
. 11 175900  Low 1 0 Low
Train Model | BE 180400  Low 1 0 Low
— |l 15 212000  Low 0.946 0.054 Low
> Il 21 190000  High 0 1 High
B2 170000  High 0.2 0.8 High
o | k¥ 126000  Low 1 0 Low
| B8 115000  Low 1 0 Low
App'y Model ! 33 127500 Low 3§ 0 Low

Open for Innovation

KNIME
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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
Predictor

\
-

© 2022 KNIME AG. All rights reserved.

@ Dialog - 0:248 - Decision Tree Predictor

m 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 °

0K 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
>
>
3,
L] Numeric Scorer
[T 2
ROC Curve &

S :

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

© 2022 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

-

Actual class
POSITIVE

Actual class
NEGATIVE

\

Predicted class Predicted clah
POSITIVE NEGATIVE

- S

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

© 2022 KNIME AG. All rights reserved.
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Scorer

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

[ ION Dialog - 0:245 - Scorer
Flow Variables Job Manager Selection  »
First Column
8§ Target g

Second Column

§ Prediction (Target) I
Scorer

Sorting of values in tables
' Sorting strategy: Insertion order g Reverse order
' @ ’ Provide scores as flow variables
Use name prefix

0 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 288
of model errors

Confusion Matrix - 0:297 - Scorer

Target \ Prediction (Target) 1 0
1 2073 750
0 759 2193

Correct classified: 4,266 Wrong classified: 1,509

Accuracy: 73.87 %

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

Error: 26.13 %

[ ] ® Accuracy statistics - 0:297 - Scorer
File Hilite Navigation View
Il st s ile o ie)5esly Spec - Columns: 11 Properties  Flow Variables
Row ID | TruePositives | | FalsePositives | TrueNegatives | | FalseNegatives D Recall D Precision D Sensitivity | [ Specifity [ F-measure | D Accuracy D Cohen's kappa
B 2073 759 2193 750 0.734 0.732 0.734 0.743 0.733 ? ?
Wo 2193 750 2073 759 0.743 0.745 0.743 0.734 0.744 ? ?
B overall ? ? ? ? ? ? ? ? ? 0.739 0.477

© 2022 KNIME AG. All rights reserved.
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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

)

© 2022 KNIME AG. All rights reserved.

nnnnnnnnnnnnnnnnn



Data Wrangler Cheat Sheet

Cheat Sheet: Data Wrangling with KNIME Analytics Platform
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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
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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

_ & kNiME TN Edit  View Help
Open KNIME Analytics Platform ©0® | iNew. %N |

and go to the preference page by il ]

C“Ck”’]g on 4~ KNIME Explorel |
P A datascienc Close All TBW
> 2 My-KNIME Recent Workflows >

. » A% EXAMPLES
File -> Preferences vﬁmm (Lo
> [“|Data Wi :
» “JExamplc 45 Import KNIME Workflow...
»[™L1-DwWw S5 Export KNIME Workflow... CE
»[]L2-DW & Export to SVG... I
44 01_Sim|
A4 Advanci  Switch Workspace >
A Analytic

A\ simple Preferences

£7 Export Preferences...
“= Import Preferences...

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

Recommended No

; Restart
DFlle Reader Exit
E_’ CSV Reader Xl
Mm - .. = z
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Adding a Local Update Site

Search for update (upper left
search bar) and go to Available
Software sites.

Uncheck all existing software sites.

Click on Add.. on the upper right.

© 2022 KNIME AG. All rights reserved.

@ ® Preferences

update D Available Software Sites

Vinstall/Update
Automatic Updates - 0
Available Software Sites type filter text

Name ~ Locat

Add...

0:] KNIME Analytics Platform 4.1 Update Site http:/,
9:] KNIME Analytics Platform 4.1 Update Site https:
é:] KNIME Community Extensions (Experi... http:/,
0:] KNIME Community Extensions (Trusted) http:/,
é] KNIME Partner Extensions http:/,

Cancel

Import...

" Apply and Close
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Adding a Local Update Site

Define a name

Click on Archive and select the
folder you've just downloaded

Click OK
Click Apply and Close

update (] Available Software Sites = -
¥ Install/Update
Automatic Updates ~
type filter text o

Available Software Sites
Name ~ Locat Add...

%] KNIME Analytics Platform 4.1 Update Site http:/,

v‘ﬂ KNIME Analytics Platform 4.1 Update Site https:

Oﬂ KNIME Community Extensions (Experi...  http:/,

é:] KNIME Community Extensions (Trusted) http:/,

@® Add Site
Name: Lokal update Site Local...
Location:  http:// Archive...
\port...
Cancel
Cancel Apply and Close



