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Overview
KNIME Analytics Platform
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What is KNIME Analytics Platform?

* A tool for data analysis, manipulation, visualization, and reporting
* Based on the graphical programming paradigm
* Provides a diverse array of extensions:

— Text Mining

I EHE @Y #ox B g ed

— Network Mining

— Cheminformatics

— Many integrations,
such as Java, R, Python,
Weka, Keras, Plotly, H20, etc.

Open for Innovation ©
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Visual KNIME Workflows

NODES perform tasks on data

Not Configured @)
Partitioning .
- Configured an
_ a OO
Inputs =N Outputs Executed (88
(oe | Status Error e

Nodes are combined to create _.w
(s8]
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»

Decision
WORKFLOWS
B2
[ee ] Decision Tree [ee ]
Excel Reader (XLS) Color Manager Partitioning Train model to predict Predictor Confusion matrix
n\ departure delays accuracy measurements

os (o0 | oam
Read airline data Apply decition
tree model

Scatter Plot

Statistics Bar Chart
¢ - =
om
oam oas

Open for Innovation ©

Copyright © 2020 KNIME AG & KN I M E



Data Access

* Databases
— MySQL, PostgreSQL

— any JDBC (Oracle, DB2, MS SQL
Server)

* Files
— CSV, txt
— Excel, Word, PDF
— SAS, SPSS
— XML
— PMML
— Images, texts, networks, chem

Web, Cloud
— REST, Web services
— Twitter, Google

Copyright © 2020 KNIME AG



Big Data

Big Data
Loading & Preprocessing on Hadoop

DB Table Selector DB GroupBy

mErE
Hive Connector ® DB Joiner
- El‘l .
[]
Access Hive DB GroupBy ~
i

/
cloudera
CERTIFIED

Copyright © 2020 KNIME AG

Spark & Databricks
HDFS support

Hive

Impala

In-database processing

A
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Transformation

Transformation
* Preprocessing
,,,m_:/ — Row, column, matrix based
el i « Data blending

— Join, concatenate, append
* Aggregation
— Grouping, pivoting, binning

e Feature Creation and Selection

- Open for Innovation ©
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Analysis & Data Mining

Analyze & Data Mining

Decisi
Tree Learner

Copyright © 2020 KNIME AG

Regression
— Linear, logistic
Classification

— Decision tree, ensembles, SVM,
MLP, Naive Bayes

Clustering

— k-means, DBSCAN, hierarchical
Validation

— Cross-validation, scoring, ROC
Deep Learning

— Keras, DL4)

External

— R, Python, Weka, H20, Keras

§ Open for Innovation GJ



Visualization

Interactive Visualizations
JavaScript-based nodes

— Scatter Plot, Box Plot, Line Plot

— Networks, ROC Curve, Decision
Tree

— Plotly Integration
— Adding more with each release!
* Misc
— Tag cloud, open street map,
molecules

e Script-based visualizations
— R, Python

Copyright © 2020 KNIME AG




Deployment

e Database

* Files
— Excel, CSV, txt
— XML
— PMML

— to: local, KNIME Server, SSH-,
FTP-Server

* BIRT Reporting

Copyright © 2020 KNIME AG



Over 2000 Native and Embedded Nodes Included:

Data Access
MySQL, Oracle, ...
SAS, SPSS, ...

Excel, Flat, ...

Hive, Impala, ...
XML, JSON, PMML
Text, Doc, Image, ...
Web Crawlers
Industry Specific
Community / 3rd

Copyright © 2020 KNIME AG

Transformation
Row

Column

Matrix

Text, Image
Time Series

Java

Python
Community / 3rd

Analysis & Mining
Statistics

Data Mining
Machine Learning
Web Analytics
Text Mining
Network Analysis

Social Media Analysis

R, Weka, Python
Community / 3rd

11

Visualization

R

JFreeChart
JavaScript

Plotly
Community / 3rd

Deployment

via BIRT

PMML

XML, JSON
Databases

Excel, Flat, etc.
Text, Doc, Image
Industry Specific
Community / 3rd
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Overview

* Installing KNIME Analytics Platform
 The KNIME Workspace
 The KNIME File Extensions
 The KNIME Workbench
— Workflow editor
— Explorer
— Node Repository
— Description

* Installing new features

C ight © 2020 KNIME AG A IINA
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Install KNIME Analytics Platform

* Select the KNIME version for your TN

KNIME Analytics Platform for Windows (installer) 32Bit (393.38 MB)

C O m p u te r ° The installer adds an icon to the desktop and suggests suitable memory settings 64 Bit  (396.38 MB)
.

KNIME Analytics Platform for Windows (self-extracting archive) 32 Bit  (396.87 MB)

M The seif-extracting archive only creates a folder holding the KNIME installation 64 Bit  (400.72 MB)

32 Bit (466.11 MB)

KNIME Analytics Platform for Windows (zip archive) 648it  (470.07 MB)

— Windows — 32 or 64 bit
_ Linux

KNIME Analytics Platform for Linux 64 Bit (417.21 MB)

e Download archive and extract the

file, or download installer package I

KNIME Analytics Platform for Mac OSX (10.11 and above) 64 Bit  (388.44 MB)
and run it

https://www.knime.com/download-installer/2/64bit

Open for Innovation L
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Start KNIME Analytics Platform

e Use the shortcut created by the installer
A

ININTIVIEEATI I YRICS

EIdULULILE

* Or goto the installation directory and launch KNIME via the knime.exe

PARF AN Application Taols KNIME_v3 - =
Home Share View Manage v e
@ * P v ThisPC » Windows8_OS(C:) » Program Files » KNIME_v3 v & Search KNIME_v3 @
|8 Downloads A MName ’ Date modified Type Size -~
(] Recent places 1. configuration 27-Jan-16 11:58 AM  File folder
| Boxeryptor | dropins 27-0ct-151:36 PM  File folder
%F Dropbox (KNIME) | features 27-Jan-16 11:58 AM  File folder
L jre 27-Jan-16 11:538 AM  File folder
IQ Homegroup S p2 27-Jan-16 11:38 AM  File folder
. plugins 27-Jan-16 11:38 AM  File folder
18 This PC artifacts.xml 27-0ct-151:39 PM XML File 105 KB
U Desktop [ eclipsec.exe 16-0ct-15 707 AM  Application 18KE
(2] Documents [ knime.exe 16-Oct-157:17 AM  Application 312KB
|8 Downloads || knime exe.manifest 15-Oct-15 11:00 AM  MANIFEST File 1KB
W Music & | knime.ini 27-0ct-13 1:39PM  Configuration sett... 1KE
E Pictures Lil] knime-workspacezip 13-0ct-15 3:01 PM Compressed (zipp... 34KB
(Bl Videos | LICENSE.TXT 12-Oct-15 329 PM  Text Document 1KEB
& Windows8 05 (C) v " quickstart.pdf 12-0ct-153:29PM  Adobe Acrobat D... 899 KB
17iterns  1item selected 311 KB

C ight © 2020 KNIME AG A TIR A
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The KNIME Workspace

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

Workspaces are portable (just like KNIME)

KMIME Analytics Platform Launcher
Select a directory as workspace

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

- | | Browse...

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

Copyright © 2020 KNIME AG
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The KNIME Workbench

KNIME Analytics Platform

File Edit View Node Help

N HE@{w: v|§-AROCCROORE="RQAHEILZCO0C|$T

4 KNIME Explorer 52
BBl G|

5 4o My-KNIME-Hub (hub.knime.com)
> & EXAMPLES (knime@hub.knime.com)
v 4 LOCAL (Local Workspace)
5 [ Example Workflows
~ [™7 My_First_Project
5 [ data
o My_First_Workflow

= B A *0My_First Workflow 53
v B

My First Workflow

Select columns, filter rows and visualize sales data.

a X

= 0 kDescripﬁon b4 = 0

File Reader ~

This node ead data from an
ASCI file be configured
to read val

When yo configuration

dialog and provide a filename, ittries to guess

Stacked Area Chart the reader's seftings by analyzing the content
A Workflow Coach 53 E’ = 8 of the file. Check the results of these seftings
R ded Nod A E in the preview table. If the data shown is not
Ecommen oges N .
1¢{Jniner [File Reader Column Filter Row Filter o= correct -or an error is reported, you can adjust
L . Sales overtime the settings manually (see below).
"J: o n_ " !1* " :_’ The fil lysi in the back d and
= Row Filter e file analysis runs in the background an
gparﬁtioning (o0 | (o0 | (o0 | can be cut short by clicking the "Quick scan”, ,
:-Gm._.pgy Read sales Include country,  Exclude rows Pie/Donut Chart which shows if the analysis takes longer. In
2 Missing Value data date and amount  with country
N Statistics . “unknown® P. A KNIME Hub Search
oam
P — =5 ot e
K| v
s a0 A B= Outline 3 = B & Console 52 BREERE MB-8r=0
> &% Manipulation KNIME Console
> Q Views | e B e e T T s e ~
> . Analytics — s Welcome to KNIME Analytics Platform v4.8.6.v201 i
] o Copyright by KNIME AG, Zurich, Switzerland i
u B e e e e wEw v
> "o Other Data Types " = e =

Copyright © 2020 KNIME AG
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KNIME Explorer

45 KNIME Explorer 53 = 8
BE RS S| v B

» f.,{: KMIME-Hub (hub.knime.com)
» Q EXAMPLES (knime@hub. knime.com)
w tl LOCAL (Local Workspace)
w [T Example Workflows
» [ Basic Examples
v [T Customer Intelligence
> [77] Churn Prediction
~ [0 Credit Scoring
A% Building a Credit Scoring Model
» [T Customer Segmentation
» [ Retail
> 7] Social Media
> [ TheData

5[] MyData

In LOCAL you can access your own
workflow projects.

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

& select the workflow displayed in
the active editor

& refresh the view
The KNIME Explorer can contain 4
types of content:

— Workflows

— Workflow groups

— Data files

— Shared Components

Copyright © 2020 KNIME AG 17
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Creating New Workflows, Importing and Exporting

e Right-click in KNIME Explorer to create new workflow or workflow group
or to import workflow

e Right-click on workflow or workflow group to export

» £~ EXAMPLES (knime-guest@https//public e o Export
> joignata Traimy 4 New KNIME Workflow... Export KNIME workflow(s) -
[ EoN ] import ':]KNIMEUserTrq [ New Workflow Group... Exports KNIME workflows.
» [“data
Workflow Import Selection — v [“exercises A5 Import KNIME Workflow...
I i 01. Imp ~ Export KNIME Workflow...
Select the items to import. ﬁ 020080 Select workflow(s) to export: LOCAL:/user_training Select...
Source: Ao3.visu ¥ Delete... -
. ﬁo“' Date  Afo Rename... Destination workflow file name (.knar): /Users/rb/user_training.knar =~ Browse...
© File: Volumes/ ingCours _Browse.. 05. Flow
=S Aos.Expt  [F) Configure... ont
. ions
Select root directary: Browse. ﬁg: :’:” Execute... Lk
AOQ. M u‘: £ Cancel execution Exclude data from export.
Destination: "o/ ¥ Reset
A\ 10. Date esel
. At
Select folder: | LOCAL:/ Browse.. Atz Do: @ QuickForm Execution... »[data
| predictic : » " workflows
Import Elements: » [solutions Workflow Cre_dennals...
» supplemen  Workflow Variables...
Select A Final Workf
a [P Edit Meta Information... SelectAll | Deselect all
Desel
e £+ Node Repository " Refresh
>0 Copy Location >
> g \h:lnipulalion 4 cut
> liews =
S el . care
p— ——— » & Database Paste a8y ance inis|
» 8, Other Data Types T

Copyright © 2020 KNIME AG & A TIR A
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Node Repository

A Node Repositary

= 0

& -

v

» [} Read
> -B‘Nr‘\te
» " Other
»“File Handling
Cache
> .(4 Manipulation
> q Views
» [0 Analytics
» & Database
> aﬁ Other Data Types
» (> Structured Data
(= Scripting
> \Q}TDO\ Integration
¥ %0 Community Nodes
b (i KNIME Labs
» ¥ Workflow Control
» 1l Social Media
» é Reporting
» ¥ Chemistry
> g ChemAxen | Infocom

A Node Repository

= O

S Ca—

v

YB» Read

"5 Excel Reader (XLS)

[pFile Reader
RRFL ARFF Reader
B, csv Reader
=, Line Reader
ﬁ_. Table Reader
Pl PMML Reader
43, Model Reader
| Fixed Width File
B3 List Files
I’"j Read Excel Shee
[ Read Images
Y.Analy‘tics
¥ @ Mining
v 4 Weka
v &) Weka (3.7)
Yo Classificat
YO bayes

Yo net
-

Copyright © 2020 KNIME AG

£ Node Repository

= 0
 C—

ﬁ FQCReader - [Community Nodes/NGS/I0

ﬂ ROIReader - [Community Nodes/NGS/I0

“ SAMReader - [Community Nodes/NGS/I0

B, csv Reader - /10/Read

o XML Reader - (Structured Data/XML

B QCIDReader - [Community Nodes/OpenMS/QCF
@ WAV Reader - [Community Nodes/Signal Proces:
sn? SDF Reader - [Chemistry/1/O

[+ File Reader - /10/Read

RREE ARFF Reader - [I0/Read

£, Line Reader - [I0/Read

Pl PMML Reader - [I0/Read

41, Model Reader - /10/Read

[+ Read Images - /I0/Read

C% BeeF Reader - [Other Data Types/Network/10/Fil
QJSDN Reader - /Structured Data/JSON

« % OMERD Reader - /Community Modes/KNIME Ima
I > Opera Reader - /Community Nodes/HCS Tools/IC
2 FastQReader - [Community Nodes/NGS/IO
MzTabReader - [Community Modes/OpenM3/Cor

ACTIADAndne P armeinibn Mladae Aok 40 100

The Node Repository lists all
KNIME nodes

The search box has 2 modes

@ Standard Search — exact match
of node name

Fuzzy Search — finds the most
similar node name

Nodes can be added by drag and
drop from the Node Repository
to the Workflow Editor.

§ Open for Innovation GJ



Console and Other Views

B console 52 BREE #BE-08-=0
KNIME Consale
Hhk Welcome to the KNIME Analytics Platform v3.3.2.v2017040841558 e
Lidd Copyright by KNIME GmbH, Konstanz, Germany Liid
Log file is located at: /Users/kathrinmelcher/knime-workspace/.metadata/knime/knime.log
WARN File Reader 2:232 Can't access 'knime://knime.workflow/../../data/SAS Scores.csv'. (/User
WARN File Reader 2:236 Can't access 'knime://knime.workflow/../../data/Webdata%2001d%205ystem.
WARN PMML Reader 2:244 Input file '/Users/kathrinmelcher/knime-workspace/New_ETL_Course/datasU
WARN Datobose Reader 2:238 Could not determine table spec from dotabase guery: [SQLITE_ERROR] SQL
eC e Show View
| type filter text [
View | Node Help P (= AP1 Tools
B Consol AltsShift+Q, C > ot
onsole + +
P (= Data Management
@ Description b (= Debug
] ErrorLog Alt+Shift+Q, L » (= Erlwood Knime Client Extensions
A KNIME Explorer ¥ (= General
P (= Hel,
A KNIME Hub Search & Help
. P (= Java
4 Node Repository » (= Java Browsing
5= OQutline Alt+Shift+Q, O » (= KMIME Report Designer
4 Workflow Coach P (= KNIME Views
P (== Plug-in Development
Other... Alt+Shift+0, O » (= Report Design
Reset Perspective... b (f= Team
), Quick Node Insertion... Ctrl+Space P (= XML
G OpenKNIMElog
Cancel | OK

Copyright © 2020 KNIME AG

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

Click on View and select Other...

to add different views

— Node Monitor, Licenses, etc.

A

Open for Innovation GJ
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Description

= . * The Description window gives
Ay Description &2 8
information about:

Row Filter ~

The node allows for row filtering according to certain criteria. It - N Od e F un Ctlo na I Ity

can include or exclude: certain ranges (by row number), rows
with a certain row 1D, and rows with a certain value in a —_— Input & Output
selectable column (aftribute). Below are the steps on how to
configure the node in its configuration dialog. Mote: The node H

doesn't change the domain of the data table. | e. the upper and N Od e Settl ngs
lower bounds or the possible values in the table spec are not

adapted, even if one of the bounds or one value is fully filtered —_ PO rts
out.

Dialog Options — References to literature

In- or exclude rows by criteria
You must first select which criteria should be used for
filtering from the left-hand side. Also choose whetherto
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 v

If filter by attribute value is selected, selectthe name of the

C ight © 2020 KNIME AG A IINA
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Workflow Description

Aig Description 53 =8

My First Workflow 7/

Title My First Workflow

* When selecting the workflow,
the Description window gives
information about the

Description
This workflow reads data, removes uninteresting columns and rows, and ).
writes the resulting data table to a C5V file WO rkfl OW S .
EBxample Workflow  C5V  Data Manipulation D . .
— Description
Links — Associated Tags and Links

— Creation Date
— Author

Creation Date 2019-7-2

Author  Ana Vedoveli

Open for Innovation GJ
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Workflow Coach

* Node recommendation engine
— Gives hints about which node use next in the workflow
— Based on KNIME communities' usage statistics
— Based on own KNIME workflows

A Workflow Coach 53 = O

Recommended Moc' s Community ™

% Partitioning 7% File Reader Column Filter
*]* Column Filter 7% m
1f]u:uiner 5 E g _l_ >
13 k-Means 6% ° °
= Row Filter 6% Node 1 Node 2
® Color Manager 5%

fh Statistics 4%

- - n ane

Open for Innovation GJ
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Tool Bar

S8 e B e AB OO VHERQEQSZO00 @7

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

© Execute selected and executable nodes (F7)
@ Execute all executable nodes

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

@ Cancel all running nodes

Open for Innovation ©
Copyright © 2020 KNIME AG KN I M



KNIME File Extensions

* Dedicated file extensions for Workflows and Workflow groups associated
with KNIME Analytics Platform

o * knwf for KNIME Workflow Files

Worlkflow_1.krwf

 * knar for KNIME Archive Files

Group_wf_1.knar

C ight © 2020 KNIME AG A IINA
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More on Nodes...

A node can have 3 states:

File Reader

LIS

File Reader

o

File Reader

(o8 |

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.

C ight © 2020 KNIME AG A IINA
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Inserting and Connecting Nodes

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

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

* Common port types:

Integer

Configuration
®
(se | i Flow Variable
Decision y
Tree Learner A (ae | Image l
'_.. rq.l .—.—__:""')"
f | Decision Tree DB Connector DB Table Selector
Partitioning | % | Predictor

. o .‘_z; )
(o0 | (o | o=
Data DB Connection

- Open for Innovation ©
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Node Configuration

* Most nodes require configuration

* To access a node configuration window:
— Double-click the node
— Right-click -> Configure

Copyright © 2020 KNIME AG

e Dialog - 0:2 -

File Reader

Flow Variables  Job Manager Selection = Memory Policy

" Enter ASCII data file location: (press 'Enter’ to update p )

knime://knime.workflow/../../data/iris.csv

| Preserve user settings for new location Rescan

Basic Settings

read row IDs Column delimiter: , s Advanced...
read column headers ignore spaces and tabs

Java-style comments Single line comment:

Preview

Click column header to change column properties (* = name/type user settings)

RowID | D Sepal.. D Sepal.. D Petal....

D Petal.... § Species |

i 5.1 3.5 1.4 0.2 setosa
Iz 4.9 3 1.4 0.2 setosa
3 4.7 3.2 1.3 0.2 setosa
I4 4.6 3.1 1.5 0.2 setosa
5 5 3.6 1.4 0.2 setosa
Bs 5.4 3.9 1.7 0.4 setosa
| & 4.6 3.4 1.4 0.3 setosa
8 5 3.4 1.5 0.2 setosa

9 4.4 2.9 1.4 0.2 setosa
10 4.9 3.1 15 0.1 setosa
Bu 5.4 3.7 1.5 0.2 setosa
| BH 4.8 3.4 1.6 0.2 setosa
13 48 3 1.4 0.1 setosa
14 4.3 3 1.1 0.1 setosa
15 5.8 4 1.2 0.2 setosa
| I 5.7 4.4 1.5 0.4 setosa
5.4 3.9 1.3 0.4 setosa

5.1 3.5 1.4 0.3 setosa

oK Apply Cancel @

§ Open for Innovation GJ



Node Execution

* Right-click node
e Select Execute in the context menu

* |f execution is successful, status
shows green light

 |If execution encounters errors, status
shows red light

Copyright © 2020 KNIME AG

Shift+F10

BE"-LuiHo m

(il ok 5

Bxoe

onfigure...

Execute and Open Views
Cancel

Reset

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

Create Component...

Compare MNodes
Show Flow Variable Ports

Cut
Copy
Paste
Undo
Redo
Delete

File Table

Alt+F2

Ctrl+L
Ctrl+Shift+L

F&

Fa
F8

A

Open for Inn
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Node Views

Configure... F&
* Right-click node Frecute 7
B)  Execute and Open Views Shift+F10
. . € Cancel Fo
 Select Views in context menu E e o
= Edit Mode Description... Alt+F2
* Select output port to inspect execution results =0 New Workflow Annotation
d B Connect selected nodes Ctrl+L
Scatter Plot D).F' Disconnect selected nodes Ctrl+Shift+L
— Create Metanode...
Configure... F6 . Create Component...
Execute F7 Q  Interactive View: Scatter Plot
By Execute and Open Views Shift+F10 5]
£% Compare Nodes
@ Cancel F9
Scatter Plot B Reset - Show Flow Variable Ports
ﬂ = Edit Node Description... Alt+F2 ag' Cut
=0 MNew Workflow Annotation Copy
® o B Connect selected nodes Ctrl+L Paste
|:|"'P Dhsconnect selected nodes Ctrl+5Shift+L <::J Undo
PIOt Vlew Create Metanode... [ Redo )
. Create Component... 3 Delete Data Vlew
Q  Interactive View: Scatter Plot B Image
B}  Input data and view selection

C ight © 2020 KNIME AG Open for Innovation @
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Curved Connections!

HEPRQHEXIZC 0O

Variables - solution &2

>
Workflow Editor Settings [m}
Workflow Editor Settings
Modify the settings for the active workflow editor,
All settings will be store with the workflow,
To change default settings for new workflow editors go to the preference page.
Snap te grid behavior can be toggled by pressing 'Ctrl-Shift-X',
Enable Grid
[ Snap to grid (Alt-key disables snapping temporarily while moving nodes)
[ Show grid lines
Grid Size
horizontal spacing (px): vertical spacing (px):
Node Connections
[] Curved connections Connection line width:
ok || cancel |

Copyright © 2020 KNIME AG

Value Selection
— - T
I| .
\ . Row Filter
\ b
\ N
\ | Table Row
\ ." GroupBy Sorter to Variable
\ |
Vo
| / [ (] .
by Products desc by count first row
" Row Filter
=
(]
filter by Products
Value Selection
\ \ Row Filter
i e e e
Table Row
GroupBy Sorter

to Variable

o > It »—E\
.

[] e |

by Products desc by count first row l',\
Table Reader ||/ \_ RowrFilter
If —e
> -
\
® §

Customer data ".

5
> 2

L]
filter by Products

§ Open for Innovation GJ
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Getting Started: KNIME Example Server

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

 Workflows also available on KNIME Hub £ KNIME Bxporer 54 = g

BE B¢ g | By
4 KNIME Explorer 32 = B @ Welcome to KNIME Analytics Platform /& *0: 01 Example_for Standard Preprocessing 53
ERSIES Y e : _ 5 Jag My-KNIME-Hub (hub.knime.com)

This is a temporary copy of * S/Users/knimef ) ETL_Data ! ) Basic_§ |_Bxample for_Standan
5 Ji My-KNIME-Hub (hub.knime.com] * Use "Save As..” to save a permanent copy of the warkflow to your local workspace, or a mounted KNIME Server.

~ 4% EXAMPLES (knime@hub.knime.com) hd & EXAMPLES (knime@hub.knime.com)

> [ 00_Components @ Double-click to see the examples
> [ 01 Data Access

v [ 0Z_ETL_Data_Manipulation LY ﬁ LOCAL (Local Workspace)

v [ 00_Basic_Examples Simple Preprocessing Example » [ Bample Workflows
/A 00_Visual_Analysis_of Sales_Data
A 01_Example_for_Standard_Preprocessing Shows the use of different filter nodes. 3 D MyData
A 02_ETL_Basics

> [£1 01 Filtering Reference Nominal Value
> [ 02_Aggregations Column Filter Numeric Binner Row Filter
> [7] 03_loining_and_Concatenating >,

» [ 04_Transformation » » B> > =
> [ 05_Indeding_Searching

] L] .
5[] 06_Date_and_Time_Manipulation
A Random Forest Model Workflow 15 Plates File Reader Row Filter Column Filter Replace numeric Filter by this

column age with new atiribute
> [ 03 Visualization E 2 m an atribute column
> [ 04_Analytics

> [ 05_Reporting () . )

> [*7] 06_Control_Structures Keep rows where

5 [™ 07_Scripting “native-country” is missin

5 [ 02_Other_Analytics_Types

. Reference
> g (])g_;nﬁéprtlse Row Filter Row Filter Concatenate
> ) Big_Data

5 [*] 20_Strange_but_Educational ; FI N ’____/—: = >
> [ 40_Partners

> [ 50_Applications L] L] .
> [ 98_Community Exclude those rows filter example

from the original table with a
’ ‘&' LOCAL (Local Workspace) . regular expression

C ight © 2020 KNIME AG A TIR A
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Sharing Workflows

How to use the KNIME Hub

Copyright © 2020 KNIME AG & a Iih A
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KNIME Hub

Kiiie
KNIME @

o

“Z Training a Churn Predictor

— (R
Welcome to the . P
KNIME Hub w &

= b e i
The place to find and collaborate on KNIME workflows and nodes. Here you can —— N ¢ '!l e /0
find solutions for your data science questions. g = g o= a % &
— . = =2 =
NesdDuts  Comwions  ColorGhum  Purttioring  ToinMode  fvshition
@ =~ T | fevdmm Yo

KNIME Seeiioie
How to Forufy Blog T © Scatter Plot
Getting Started Get help from'our
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The KNIME Hub
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Welcome to the

KNIME Hub

The place to find and collaborate on KNIME workflows and nodes. Here
you can find solutions for your data science questions.
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Searching Nodes and Workflows
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String Manipulation

String Manipulation, Math Formula and
Rule Engine Example

String Manipulation (Variable)

Q_ data manipulation X

Manipulates strings like search and replace, capitalize or remove
leading and trailing white spaces. Examples: To remove leading
and trailing blanks from a celumn with name c0 you would use the
expres

Manipulation > Column > Convert & Replace

This workflow shows three differant data manipulation cperations,
namely: - creating three cateogries of people based on their weekly
work hours with the Rule Engine node - rounding up pecple's age
to

Users > knime = Examples > 02_ETL_Data_Manipulation > 04_Transfermation

Manipulates or defines values of variables like search and replace,
capitalize or remove leading and trailing white spaces. Examples:
To remove leading and trailing blanks from a variable with name
c0

Workflow Contrel > Variables

@

More KNIME

> i >

Manipulator

o'l e

Manipulatar

A
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Opening a Workflow from the Hub

KNIME Q, Search workflows, nodes and more...

= String Manipulation, Math Formula and Rule

Engine Example

String Manipulation, Math Formula and Rule Engine Example
This workflow shows three different data manipulation operations, namely:
- creating three cateogries of people based on their weekly work hours with the Rule Engine node

- rounding up people's age to the nearest 10 with the Math Formula node
- replacing hyphens with " characters in the native country column

File Reader Rule Engine Math Formula String Manipulation
" S I
Read New column Round up age Replace "-" with ™"
adult data for work status: to the nearest 10 in native country
- unemployed values

- employed part-time
- employed full-time

This workflow shows three different data manipulation operations, namely: -
creating three cateogries of people based on their weekly work hours with
the Rule Engine node - rounding up people’s age to the nearest 10 with the
Math Formula node - replacing hyphens with " " characters in the native
country column

(@ More KNIME ~

Maarit
KNIME Team Member

haosted by
KNIME

[ ———
1 Open workflow 1

| B
or download workflow

By downloading the workflow, you
agree to our terms and conditions.

£ cc-By-4.0

¢ Short Link

https://kni.me/w/pyg3vYLc9BLAs P[]

§ Open for Innovation GJ



Open Workflow in KNIME Analytics Platform

KMNIME Analytics Platform - O X
File Edit View Mode Help
N EHB RO | §=AROCDOOEPRQHERSZCOOC| ¥ T
& 4 KNIME Explorer 53 = B8 A 3:02 StringManipulation_MathFormula_RuleEngine 3 = 8 &
L BEEl$ S v B - o . . ~ dy
, Thisis a temparary copy of “knime://EXAMPLES/Users/knime/Examples/02_ETL_Data_Manipulation/04_Transforma... e
> deg My-KNIME-Hub (hub.knime.com] : =
> Q EXAMPLES (knime@hub.knime.com) A
> &I LOCAL (Local Workspace) e
String Manipulation, Math Formula and Rule Engine Example &
2
This workflow shows three different data manipulation operations, namely:
=
A+ Node Repasitary L] | | ¥ =0 - creating three cateogries of people based on their weekly work hours with the Rule Engine node Oz
¥ - rounding up people’s age to the nearest 10 with the Math Formula node £=
> 10 - replacing hyphens with " " characters in the native country column
» .‘ Manipulaticn
> Q Views
3 @ Analytics
> S D8 File Reader Rule Engine Math Formula  String Manipulation
» n‘ﬁ Other Data Types
> < Structured Data B ; » i) " 5] >
» 4= Scripting
Tools & Servi
% K;Tr;E Ny i“"ces Read New column Roundupage  Replace ™ with™"
’ j ans adult data for work status: tothe nearest 10 in native country
> W, Workflow Control - unemployed values
5 A Workflow Abstraction - employed part-ime
5 1l Social Media - employed full-time
—+ .
» [ Reporting
» g}l’ Chemistry
W
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Saving the Workflow

File

|

ShhE

A Fy

KMIME Analytics Platform

Edit View MNode Help
New...

Save

Save All

Close All

Print...

Import KNIME Workflow..,
Export KNIME Workflow...

Export te SVG...
Switch Workspace

Preferences
Export Preferences...

Import Preferences...

Install KMIME Extensiens...
Update KNIME...

Restart
Exit

Ctrl+MN
Ctrl+5

Ctrl+Shift+5
Ctrl+5Shift+W
Ctrl+P

,E

—

rHVOODOOEPRAERIZLCOO|SD
= B8 A 3:02 StringManipulation_MathFormula_RuleEngine 3

This is a tempaorary copy of “knimey//EXAMPLES/Users/knime/Examples/02_ETL_Data_Manipulation/04_Transforma...

String Manipulation, Math Formula and Rule Engine Example

This workflow shows three different data manipulation operations, namely:

Save to new Location O .

Make a selection

Select the new destination workflow group for the workf

» 4 LOCAL (Local Workspace)

LOCAL:/02_StringManipulation_MathFormula_RuleEngin

> ;i: Workflow Contrel

5 A Workflow Abstraction
5 1l Social Media

> [ Reporting

> é]’ Chemistry

02_StringManipulation_MathFormula_RuleEngine |

ok || canca |

e to the nearest 10 with the Math Foermula node
" characters in the native country column

Rule Engine Math Formula String Manipulation
-Ib f[':‘:l p—p (5] >
New column Round up age Replace ™" with ™"
r work status: to the nearest 10 in native country
unemployed values
ployed part-time

nployed full-time

s of people based on their weekly work hours with the Rule Engine node

— O X

=8
~ Ao
=

A

=

2

=

o=
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Edit the Workflow

. — O * KMIME Analytics Platform — O *
Raw Filter - KNIME Hub x -+ N
File Edit View Node Help
&« (&} @ https;//hub.knime.com/knime/extension... ¥ ._ : rﬁ [m] EEE ‘i

KNIME Q_ Search work|

& 4\ 0: 02 StringManipulation_MathFormula_RuleEngine 52 = O

=

= string Manipulation, Math Formula and Rule Engine Example &

A

'I t' This workflow shows three different data manipulation operations, namely:

&~ R F 5 5
ow I ter 43 - creating three cateogries of people based on their weekly work hours with the Rule Engine node =]

F -rounding up people’s age to the nearest 10 with the Math Formula node

- replacing hyphens with ™ " characters in the native country column =

=

o=

The node allows for row filtering ¢

criteria. It can include or exclude: File Reader Rule Engine Math Formula  String Manipulation
> row number), rows with a certain u L e Sl I 2
S—elglfain valueina selectable col
MManipulator are the steps O iQm‘lr]' e Read Mew column Round up age Replace ™" with =~
;’ »> adult data for work status: to the nearest 10 in native country
configuration dialog. Note: L1 - unemployed values

- employed part-time

the domain of the data table. |. e. the upper and lower _ employed full-time

possible values in the table spec are not adapted, ever
or one value is fully filtered out.

- Drag & Drop

C ight © 2020 KNIME AG Open for Innovation @
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Sharing the Workflow

KMIME Analytics Platform — O ™
File Edit View MNode Help 1 Save your Edits
- B B @ PDEEPRQAHESZCO00|&T
g .&' KNIME Explorer 53 = 8 A "0 02 StingManipulation_MathFormula_RuleEngine &3 = 0 g
yis) ER=[RER-] 1
v e MyKNIME- b (s nime.con) 2. Connect to KNIME Hub — -
(,D Double click to connect to KNIME Hub A
5 4 EXAMPLES (knime@hub.knime.com) This workflow shows three different data manipulation operations, namely:
=
’ t' LOCAL (Local Workspace) - creating three cateogries of people based on their weekly work hours with the Rule Engine node =]
-rounding up people’s age to the nearest 10 with the Math Formula node
- replacing hyphens with " " characters in the native country calumn 5
A Node Repository <Q | | == 08 O=
o=
> 10
» .‘i Manipulation
> Q Views File Reader Row Filter Rule Engine Math Formula String Manipulation
> @ Analytics o -
’—
. = DB L= b e i
» ®y Other Data Types ® ® » » »
> &> Structured Data Read filter data New column Round up age Replace " with "~
» & Scripting adult data for work status: to the nearest 10 in native country
5 3y Tools B Services -unemployed values
> KNIME Labs -employed part-time
» E Workflow Control - employed full-ime
> A Workflow Abstraction
> ol Social Media
» 1 Reporting
5 % Chemistry

C ight © 2020 KNIME AG Open for Innovation @
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Log in the Hub

KMIME Analytics Platform —

. . . ) - O pod
File Edit View MNode Help Log in | KNIME X +

W i =] Tl Bt v oo

0~ G B @ ) | E G @’ codo® @ 9 c @ https:;//www.knime.com/user/login?destination=oauth2/au.. ©» & % ._
& 4 KNIME Explorer 53 = 0 Al -
m =] | Q:)cb G-:B || V|| Cpen for innovation

W _1;{: My-KMIME-Hub (hub.knime.com) KN I I I E

(1) Double click to connect to KNIME Hub KN I M E Foru m

» Q EXAMPLES (knime@hub.knime.com)
> 44 LOCAL (Local Workspace) Account Credentials

Login

*

£ Node Re @ Login to 'My-KNIME-Hub': =8
> ¢y 1o A new tab has been cpened in your browser,
s Svat | I [ paclotamag
> Q Viey
> @ Ana | cancel | | retry ~
> S DB
5 %, Other Data Types
» €» Structured Data
» (= Scripting
>
>
>
>
>
>
>

Forgotten password?

3, Tools & Services %) Log in
# KNIME Labs

E Workflow Control

‘A Workflow Abstraction

1l Social Media

=1 Reporting

% Chemistry

KNIME.com @ Create Account

C ight © 2020 KNIME AG Open for Innovation @
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Publish your Workflow

AbDns(ripﬁun &3 = 8

02_StringManipulation_MathFormula_RuleEngine B X

1. Edit Metadata

Title ‘ String Manipulation, Math Formula and Rule Engine Example |

Description

This workflow shows three different data manipulation operations, namely: - creating three
cateogries of people based on their weekly work hours with the Rule Engine node - rounding up
people's age to the nearest 10 with the Math Formula node - replacing hyphens with * " characters
in the native country celumn

4+ KNIME Explorer 53 BE| ¢ S| v|[BY = O A 002 StingManipulation_MathFormula_RuleEngine 53
Tags > & datasciencel.knime.com (maarit.laukkanen@https://datasciencel.knime.com/knime/rest)
| v Lo My-KNIME-Hub (maarit@hub.knime.com) String Manipulation, Math Formula and Rule Engine Example
» [7] Private
ETL X datamanipulation : > 7 Public 02_StringManipulation_MathFormula_RuleEngine This workflow shows three different data manipulation operations, namely:
> & EXAMPLES (knime@hub.knime.com)
numbers.math < math fom v tl LOCAL (Local Workspace) - creating three cateogries of people based on their weekly work hours with the Rule Engine node
datawrangling X mles X Ex & Workd] P -rounding up people’s age to the nearest 10 with the Math Formula node
> [ Example Workflows - replacing hyphens with ** characters in the native country column
4+ (02_StringManipulation_MathFormula_RuleEngine
Links
URL: i
©.0. hllps/www knime.com File Reader Row Filter Rule Engine Math Formula  String Manipulation
Title: | e.g. Outlier detection

Type: \ E L= r. > i » » 5 >
2. Drag & Drop

- | Read New column Round up age Replace "~ with "
* DataM; lation: Numbers, St
ata Maipulation: Numbers, St . .« . adult data for work status: to the nearest 10 in native country
Private: Visible only to you -nempoyes values
- employed part-ime

Public: Visible to the KNIME - employed ull-ime
\Community via the KNIME Hub)

C ight © 2020 KNIME AG Open for Innovation @
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Open your Workflow in the Hub

4 KNIME Explorer 52 BEl ¢S
) & datasciencel.knime.com (maarit.laukkanen@https://datasciencel knime.com/knime/rest)
v ug My-KNIME-Hub (maarit@hub.knime.com)
» 7 Private
w 7 Public
» [ Preprocessing
A DZ_St'ingManiPul_a:__ L N { [P - [N [P S

v|| @ = B8 A 002 StringManipulation_MathFormula_RuleEngine &3

String Manipulation, Math Formula and Rule Engine Example
This workflow shows three different data manipulation operations, namely:

- creating three cateogries of people based on their weekly wark hours with the Rule Engine node

£ BUPLE O e D
v ﬁ LOCAL (Local Workspac New Workflow Group... & in KNIME Hub
» [ Example Workflows .
A 02_StringManipulatin 3§  Delete...
F\ID Rename... File Reader Row Filter Rule Engine Math Formula String Manipulation
«#®  Refresh u—r = r—p.— » i e 5] >
Copy Location ¥
9 ShowWieta nformation A0d dam forworkstalus: fo e noaroet 10 in nae counly
Disconnect ) en‘]:r;g:jpllg‘i‘;me values
B2 Compare - employed ful-time
D-g' Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V

Copyright © 2020 KNIME AG

®
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Open your Workflow in the Hub

String Manipulation, Math Form: X =+

c & hub.knime.com/maarit/spaces/Public/latest/02_StringManipulation_MathFormula_RuleEngine B 0 H

KNIME Q. Search workflows, nodes and more... @)

KNIME Hub » maarit : Spaces : Public » 02_StringManipulation_MathFormula_RuleEngine

. String Manipulation, Math Formula and Rule
Engine Example

String Manipulation, Math Formula and Rule Engine Example . Maarit
This workflow shows three different data manipulation operations, namely:
- creating three cateogries of people based on their weekly work hours with the Rule Engine node

- rounding up pecple's age to the nearest 10 with the Math Formula node
- replacing hyphens with ™ characters in the native country column

Download workflow

By downloading the workflow, you
agree to our terms and conditions.

@ cc-BY-4.0
File Reader Row Filter Rule Engine Math Formula  String Manipulation

m -
u—p E Pkb L N e ¢ Short link

hps:/kni.me/w/if1y0PpaimCaZ4S

Read New column Round up age Replace "-" with ™
adult data for work status: 1o the nearest 10 in native country
- unemployed values
- employed part-time
- employed full-time

C ight © 2020 KNIME AG Open for Innovation @
A\ KNIME




Hot Keys (for Future Reference)

Node Configuration F6 opens the configuration window of the selected node
F7 executes selected configured nodes
Shift + F7 executes all configured nodes
Node Execution Shift + F10 executes all configured nodes and opens all views
F9 cancels selected running nodes
Shift + F9 cancels all running nodes
Node Connections Ctrl+ L connects selected nodes
Ctrl + Shift + L disconnects selected nodes
Ctrl + Shift + Arrow moves the selected node in the arrow direction

Move Nodes and

i Ctrl + Shift + PgUp/PgDown moves the selected annotation in the front or in the back of all
Annotations

overlapping annotations

F8 resets selected nodes
: Ctrl +S saves the workflow
Workflow Operations
Ctrl + Shift+ S saves all open workflows
Ctrl + Shift + W closes all open workflows
Metanode Shift + F12 opens metanode wizard

Copyright © 2020 KNIME AG 46
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Stay connected with KNIME

I/_\r Blog: knime.com/blog

Follow us on social
media:

@ Forum: forum.knime.com @ y {F
KNIME Hub: o
ND‘IE hub.knim:.com [I[m D@
1Sy

KNIME E-Learning Course:
www.knime.com/e-learning-course

- Open for Innovation ©
Copyright © 2020 KNIME AG KN I M



Today’s Example: Churn Prediction

e Build a data science application step by step

e Each section of the course has an associated
workflow with exercises

* The exercises complete the steps in the CRISP-
DM cycle

C ight © 2020 KNIME AG A IINA
= @ KNIM




Today’s Example: Churn Prediction

|
|
|
|
|
Model Model Model -
o S : Deployment
Training Optimization Evaluation u
|
N |
|
It always starts u
with some data - 1 :
Data Manipulation Model Training Parameter Tuning Performance Measures Files & DBs
Data Blending Bag of Models Parameter Optimization Accuracy Dashboards
Missing Values Handling Model Selection Regularization ROC Curve REST API
Feature Generation Ensemble Models Model Size Cross-Validation SQL Code Export
Dimensionality Reduction Own Ensemble Model No. Iterations Reporting
Feature Selection External Models
Outlier Removal Import Existing Models
Normalization Model Factory
Partitioning

Copyright © 2020 KNIME AG 49 S B REer
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The Data

<
<1
v 1z

e The data files used in the exercises are available in the “data”
folder: data files in different file formats, web-based data, data
on a database, etc.

e For churn prediction, customer data are blended from different
sources
 The Data Explorer node is helpful in inspecting data

7 s BRI ERELE DB BB g 2

>0

Data Expiorer View
e Data Preview
Search

D&tﬂ Emmr Exclude Standard
Column Column  Minimum | Maximum || Mean || Deviation
© Customerkey o 11000 27336 19261750 5313.909

— @ wenactiiry o 5 1.000 1524

© SentimeniRating (] 5 1846 1619
© Estimatedveanyincome 10000 170000 57066 921 32242824

(88 | e—— | - e

© Age 2 100 88 11382

© Target 489 500

Open for Innovation GJ
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Today’s Example: Churn Prediction

Final Workflow from the KNIME User Training

andd putting =il thoss parts togethes, you get this final werkflow.
Visualization

Cabor Mansger ‘Boatier Fiot

Data Reading . —-E_' —-B
Flis Raader ‘Codumn Fifler == i
Hisiogram

o 4 £

o= o= -
Dermograghics enciuce am
and Histony Santimant Rating Ao dsrituion

s i Aty

Customanter,
| sartimant rativg,
sebiment ring in tat,
|‘ Froccts
|

Exosl Reader (LY
|
/ | Mumiber® $iring  Miseing Vaslue  Column Filier

B i W, -
¥ L o L] S
o 5 " fm i
Froducts am i e ]
<= CustomaniGay 2 Webickvity s samogRarics axcluce Customerioy
and histery and Sertimant Andlysis
/
|
|
Fis Randar Comn Ransms |
IS i .'
[ee ] a=
FrarwasAcvity |
= Wiesacavity

S0Lts Consctor  DEBbe fsiscfor DS Rsader  ColmmRsmame

Fist WAty

Washstineadit Wasncuity
= Vienhcaviy

Copyright © 2020 KNIME AG

Training Predictive Models

peman |
Tros Loarnar |
e L
/ |
| o= |
Parboning |
-
s b
am

Data Export and
Reporting
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Importing Data

Accessing Files and Databases

C ight © 2020 KNIME AG R A =
= & KNIME



Data Source Nodes

Typically characterized by:
— Orange color

— No input ports, 1-2 output ports

File Ruder,
8 |
My Node

C ight © 2020 KNIME AG SR =
= @ KNIME



New Node: File Reader

Workhorse of the KNIME Source nodes
* Reads all text based files (e.g. csy, txt, etc.)

* Many advanced features allow it to read most ‘weird’ files

— Short lines, inline comments, headers and special encoding

File Reader

(88 |
My Node

YouTube KNIME TV Channel video:
https://youtu.be/flaHQw-Qhlg

C ight © 2020 KNIME AG 7 A IINA
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https://youtu.be/flaHQw-Qhlg%3Flist=PLz3mQ6OlTI0YzldqzyyUTBDP4S3oOiVy7

File Reader Configuration

[ XON ) Dialog - 2:1 - File Reader (My Node)

Flow Variables  Job Manager Selection ~ Memory POHL[ Fi I e path
~Enter ASCII data file location: (press 'Enter’ to update M‘
knime://knime.workflow/../../data/iris.csv < Browse... E

Preserve user settings for new location Rescan

Basic ~Basic Settings
read row IDs Column delimiter: , < Advanced...
Settl ngS read column headers ignore spaces and tabs \[
Advanced
Java-style comments Single line comment:
Settings
~Preview

Click column header to change column properties (* = name/type user settings)

RowID | D Sepal... D Sepal... D Petal... D Petal.. § Species
5.1 3.5 1.4 0.2 setosa
4.9 3 1.4 0.2 setosa
4.7 3.2 1.3 0.2 setosa
4.6 3.1 1.5 0.2 setosa
5 3.6 1.4 0.2 setosa
5.4 3.9 1.7 0.4 setosa
4.6 3.4 1.4 0.3 setosa
5 3.4 1.5 0.2 setosa
4.4 2.9 1.4 0.2 setosa
4.9 3.1 1.5 0.1 setosa
5.4 3.7 1.5 0.2 setosa
4.8 3.4 1.6 0.2 setosa
4.8 3 1.4 0.1 setosa
4.3 3 1.1 0.1 setosa
5.8 4 1.2 0.2 setosa
5.7 4.4 1.5 0.4 setosa
5.4 3.9 13 0.4 setosa
5.1 3.5 1.4 0.3 setosa

Help Button

OK Apply Cancel

C ight © 2020 KNIME AG A IINA
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Alternative Faster Way ...

4 KNIME Explorer 53 = B A *2KNIME project £ @ Welcor
BEE eS| v| By

> [T Guided Analytics A
> [ KBLdata
> [77] KNIMEUserTraining
> [7] meetups
v [*7] mini-course-demo
v [*7] 18_Churn_Prediction Drag & Drop
v [ data
> [ Deployment OR File Reader

*% CallsData.xls Copy & Paste B

D» ContractData.csv
u CustomerDB
EL CustomerDB.sqlite
Fitt model.pmml
D» newdata.csv
> [7] Deployment
A\ 01_Training_a_Churn_Predictor
A\ 01_Training_a_Churn_Predictor(2)
A% 02_Deploying_the_Churn_Predictor
A\ 02_Deploying_the_Churn_Predictor(2)
> [T 24_Customer_Segmentation_Use_Case
> [ Visualization
> [T NBO
> [] O'Reilly Integration

o
Node 1

C ight © 2020 KNIME AG A IINA
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Filenames and the knime:// Protocol

Absolute URL

~Input location
\knime:/ /LOCAL/KNIMEUserTraining/data/ Sentiment%ZOAnaIysis.tabIeI Q Browse... g

v [*] KNIMEUserTraining
v [ data
v [ temn
mm 5 New KNIME Workflow...

. . 0™ New Workflow Group...
Mountpoint-relative URL e
e et W 42 Export KNIME Workflow...

P . . . . . ~ ¥ Delete...
|kn|me.//kn|me.mountpomt/KNIMEUserTra|n|ng/data/Sentnment%ZOAnaIysns.tabIe| Q Browse... g 1P Rename..

™y

B Configure...
Execute...

Cancel execution

[
Local path Ml Reet

¢ QuickForm Execution...

- H 1
Input location Workflow Credentials...

/Users /rb/knime-workspace/KNIMEUserTraining/data/Sentiment Analylsis.table Q Browse... g Workflow Variables...

il
L@ Edit Meta Information...
§

Refresh
L ;
y of Cut Ctrl+X URL  Mountpoint-relative URL

B copy Ctilec  PAH Local path
N Paste Ctrl+V

C ight © 2020 KNIME AG A IINA
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Workflow-Relative File Paths

4 KNIME Explorer 52 =8

* Best choice if workflows are to be 58le sl B

> 4se My-KNIME-Hub (hub.knime.com) A
h d > 4% EXAMPLES (knime@hub.knime.com)
S a re v t, LOCAL (Local Workspace)
> [ Example Workflows
v [] KNIMEUserTraining

e Requires matching folder structure =
within workflow group A 0o Mt
A\ 03, Visualization
— Independent of environment outside of y et N

A\ 06. Exporting Data

workflow group A 07 Flow Vorbes

A\ 08. Date and Time Analysis v

 Example: Path to ,Sentiment Analysis.table”
— Local path:

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

— Workflow relative: puioction

\knime://knime.workflow/../../Idata/Sentiment Analysis.table Q Browse... g

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

Open for Innovation GJ
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https://youtu.be/U9sP4g4yGwY%3Flist=PLz3mQ6OlTI0YzldqzyyUTBDP4S3oOiVy7

New Node: Excel Reader (XLS)

e Reads .xlIs and .xlsx file from Microsoft Excel

e Supports reading from multiple sheets

Read Excel Sheet
Excel Reader (XLS) Names (XLS)

o 8

C ight © 2020 KNIME AG SR =
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Excel Reader Configuration

[ JOK ) Dialog - 2:249 - Excel Reader (XLS)

PARLEEC IS s3  Flow Variables  Job Manager Selection ~ Memory Policy ‘

~Select file to read:

7 File path
© File  Files in folder

Read from: Mountpoint LOCAL
Flle SyStem File: /KNIMEUserTraining/data/Product Data2.xls - ¢ [ Browse... __|
~Adjust Settings:

Select the sheet to read:  <first sheet with ...

Connect timeout [s]: 1S
{Column Names:

Table contains column names in row number: 1 (Row numbers start with 1. Mouse over header to see row number.) ‘

Row IDs:
© Generate RowlDs (index incrementing, starting with 'Row0") ' Generate RowIDs (index as per sheet content, skipped rows will increment index)
" Table contains row IDs in column: A Make row IDs unique
" Select the columns and rows to read:
\- Read entire data sheet, or ... read columns from: A to:
S h eet 7 and read rows from: 1 to:
.f. Tip: Mouse over the column and row headers in the "File Content" tab to identify cell coordinates
SpeC| |C On ion error:
Setti n s ° Insert an error pattern: #XL_EVAL_ERROR#
g _ Insert a missing cell
More Options:
£ Skip empty columns -
) Sapp sy | Reevaluate formulas (leave unchecked if uncertain; see node description for details)
Skip hidden columns ) X
X | Disable Preview (does not compute the output table structure)
Skip empty rows

File Content

~Preview with current settings: /KNIMEUserTraining/data/Product Data2.xls [Product Data.xls _defa...]

refresh
Row ID |[1] Custo... |[S]Products |
. Row0 11000 Private Investment .
M Row1 11001 Private Investment P
M Row2 11002 Private Investment \ reVI eW
. Row3 11003 Private Investment
Row4 11004 Private

oK Apply Cancel

C ight © 2020 KNIME AG Open for Innovation @
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Filenames and the knime:// Protocol

Absolute URL

Read from: Mountpoint LOCAL
File: /KNIMEUserTraining/data/Product Data2.xls g Browse...
Local Path

Read from: Local File System

A

Browse...

File: /Users [kathrinmelcher/knime-workspace/KNIMEUserTraining/data/Product Data2.xls v
Custom URL
Read from: Custom URL
URL: knime://knime.workflow/../../data/Product%20Data2.xls < Browse...

Copyright © 2020 KNIME AG
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New Node: Table Reader

e Reads tables from the native KNIME Format.

* Maximum performance, minimum configuration

[ NON ) Dialog - 2:4 - Table Reader (Web Data)

m Flow Variables  Job Manager Selection =~ Memory Policy |

Input location
{ knime://knime.workflow/../../data/Sentimentg Browse... ﬁ
Table Reader
" " | Limit number of rows 100,000 F|Ie path
Web Data

OK Apply Cancel

YouTube KNIME TV channel video:
https://youtu.be/tid1qi2HAOo

Open for Innovation GJ
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https://youtu.be/tid1qi2HAOo%3Flist=PLz3mQ6OlTI0YzldqzyyUTBDP4S3oOiVy7

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

o

connect

- Open for Innovation ©
Copyright © 2020 KNIME AG KN I M



New Nodes: Database Connectors

* Native: Postgres, MySQL, MS SQL Server, SQLite

DB Connector (e.g. DB2, HANA). o
File
* Big Data: HIVE and Impala e
- Configuration
Database Dialect: | MySQL v)
v 5 DB Driver Name: [MysqL8 v/
¥ 24 Connection e oot
5,: DB Connection Closer localhost v|[ 330813
! » DB Connection Extractor PELiTEE
= J DB Connector MySQL Connector e B
=H H2 Connector [ Autnentiation
= A Microsoft Access Connector Credentials
=5 Microsoft SQL Server Connector
EM MySQL Connector © Usemame & password
=0 Oracle Connector L ]
Ep PostgreSQL Connector
E L SQLite Connector
EV Vertica Connector ok | appy || Conce | [@]

C ight © 2020 KNIME AG 64 G
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Other Useful Data Sources

e PMML Reader —reads standard predictive models
XML Reader with XPATH support

* Python/R Source nodes

* Tika Parser — extracts textual data from 200+ file types

 REST Web Services, and many more

XML Reader CSV Reader PMML Reader R Source (Table)
o8 88 s o8

C ight © 2020 KNIME AG SR =
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https://hub.knime.com/-/spaces/-/latest/~0453zu55a8hqk42p/  https://hub.knime.com/knime/spaces/Education/latest/Courses~dbcwIK6J40Hvuag6/

Importing Data Exercise

Table Reader

Start with exercise: Importing Data “
Read the following files Sentiront Bvuaton
from KNIME

e Sentiment Analysis.table

File Reader

* Sentiment Rating.csv n

 Product Data2.xls (.

Sentiment Rating
+
Sentiment Description

Optional: Read the web _activity table from the
database WebActivity.sqlite

Excel Reader (XLS)

(hint: drag and drop the files from the KNIME Explorer .>
panel to get started) -

Customer

You can download the training workflows from the KNIME Hub:
https://hub.knime.com/knime/space/Education/01%20KNIME%20User%20Training/

c ight © 2020 KNIME AG Open for Innovation GJ
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RESTful Web Services

* Use KNIME nodes to interact with v & REST Web Services
RESTful web services #, GET Request
. . POST Request
* Send requests using standard rel a
t PUT Request
HTTP methods & DELETE Request
GET Request String to JSON JSON Path Ungroup JSON Path
JSON Response: b PP O > > >O»
o0 | (80 | 00 | (00 | (00 |
Connect to github, Convert the string Extract rows Ungroup the collection Extract title
and access the JSONepresentation to JSON  (don't forget to extract author, and price
file as a JSON type)
GET Request XPath XPath Row Filter
XML Response: O O S g A
Connectto the w3c Extract the authors Extract title, Filter WEB® books
webpage to getthe XML~ as an XML fragment  author, price and
file category

C ight © 2020 KNIME AG A IINA
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RESTful Web Services

Provide authentication

if necessa
Enter URL' oLkl [ NON ) Dialog - 2:540 - st y
from column
Authentication Request Headers Response Headers d
O WRL: \http:/ /www.w3schools.com/xsl/books.xml ¢
URL column: &
» | Delay (ms): 07
Concurrency: 12
Add delay between -
individual requests " Ignore hostname mismatches
| Trust all certificates
| Fail on connection problems (e.g. timeout, certificate errors, ...)
" | Fail on http errors (e.g. page not found)
Follow redirects
GET Request Timeout (s) 22
Body column: body s
N .
P>
. OK - Execute Apply Cancel

https://www.knime.com/blog/a-restful-way-to-find-and-retrieve-data
https://www.knime.com/blog/OSM-meets-CSV-file-and-Google-API

68
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https://www.knime.com/blog/a-restful-way-to-find-and-retrieve-data
https://www.knime.com/blog/OSM-meets-CSV-file-and-Google-API

JSON Reader and JSON Path nodes

e Use the JSON Reader (or GET Request) node to get a JSON
cell

e Use the JSON Path node to query the JSON file and extract
parameters

e Editor window simplifies

uuuuuuu

construction of JSON queries =~
by auto-generating them

J EditJSONPath =~ Remove JSONPath
(click ties)
JSONPath $[O0]['author']
Lympians®, Column name: author
Result type String
PPPPP | Result is list || Return the paths instead of values

- Open for Innovation ©
Copyright © 2020 KNIME AG KN I M



Google Sheets

Google Sheets
Reader
*  Access your data stored in Soogle Authentication — =B»
Google Services (AP1 e o
' Google Sheets
— Read data from Google Sheets oe Writer
N E
— Write data to new sheets Google Google Sheets >
Authentication Connection (88 |
— Modify existing sheets '7- [l m—
Google Sheets
) ] (88 | (o8 | Appender
 Makes collaboration and sharing "
Table Creator —»
of data easy “ .
— (especially vs. sending Excel o Google Sheets
. . Updater
sheets via email...) | -

N =
Authenticate via pop- -
up window (Oauth2)

§ Open for Innovation ©
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Google Sheets

 Select from available sheets on Google Drive
e Transform data in KNIME, or enrich with new data

 Create new sheet or update existing sheets

— Allows to read from / write to specific range of sheet (e.g. A1:G10)

Google Google Sheets Google Sheets

Authentication Connection Updater
=l
(88 | (80 |

Google Sheets
Reader Column Filter  Row Filter

o

Copyright © 2020 KNIME AG ///A\\ ip(i\ll I M E



Today’s Example

Final Workflow from the KNIME User Training

gether, you get thi
Visualization

Data Reading

Fils Reader Column Fiter

o =

[es ) o=

Demayatics exclude
ad Hisiory. Seriment Raing
Fom SASfle. d Web Ackvity

Data Manipulation and Aggregation

ﬁ Data Export and
am ‘-“‘L‘ Reporting

Seriment Evdusion
fom KNIME

e
B>

sg.m?m Training Predictive Models

‘Seriment Descrighon

Exosl Readsr (XLS)

QUi Connector DB Tabis Seiector DB Rsader  Column Rename

®
v
:
v

o= o= o=
WebAckvitysdiite WebAcivity Firss WebAckvity_
WebAcvity

C ight © 2020 KNIME AG A IINA
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Data Manipulation
Clean, Join, Aggregate

Copyright © 2020 KNIME AG a Iih A
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Data Manipulation Nodes

* Yellow color with a variety of input and output ports

* Apply a transformation to input data

 Many, many nodes!

Column Filter Joiner Column Resorter Missing Value
——
e B S ]
L - i ? a
® [ [ R
Row Filter / GroupBy RowlD Partitioning
/
[ ] [ ] [ ] [ ]

Copyright © 2020 KNIME AG

o

-

Constant

Math Formula Value Column Column Rename

i e e i

L] L] L ]
Row Splitter Sorter Pivoting
- — »
i ,
>, i I3
L ] L) L]

Node Repository & o
4

>0
¥ &% Manipulation
¥ Column
» " Binning
» [“Convert & Replace
v [ Filter
il*Column Filter
1! Reference Celumn Filter
B8 constant Value Column Filter
%Ml’ssing Value Column Filter
T;i Reference Column Splitter
» [~ Split & Combine
» " Transform
h Interactive HiLite Collector
mTable Validator
ETable Validator (Reference)
Vi Row
» [Filter
» [ Transform
» [ Other
¥ Table
ﬂ,’; Extract Table Dimension
a’s Extract Table Spec
EH] ranspose
» [T1PMML
> Q Views
» (9 Analytics

§ Open for Innovation GJ



New Node: Concatenate

Combine rows from 2 or more tables with 289 Obize-¢43:- Concatenle (Deds ol
Flow Variables >
shared columns = ST
~ Skip Rows
* Handles duplicate row keys gracefully © Aopend suffix: _cup

" Fail Execution
e Take the union or intersection of columns column handiing

© Use intersection of columns

" Use union of columns

Concatenate ~Hiliting
—
e Enable hiliting
F LR R ]
[ ]

OK Apply Cancel

Open for Innovation ©
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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
in the bottom left

File Reader corner File Reader
u—\ Nnc&t&nﬂe
e o b
Table Reader Table Reader |
(88 |
Remowve input port
(88 | (00 |
Excel Reader (XLS) Excel Reader (XLS)
(o0 | (88 |

C ight © 2020 KNIME AG A IINA
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New Node: Cell Replacer

Replaces the content of a column based on a
lookup

[ NON ) Dialog - 0:129 - Cell Replacer (Search)

m Flow Variables >
* Top port references the table to be searched = [iputtabe

Target column & Sentiment Analysis

* Bottom port holds the lookup table (search

~Dictionary table

keys and replacement values) Input (Lookup) 8 Sentiment Analysis
Table Reader Output (Replacement) | SentimentRating
E ~Append/Replace Result Column
[ ] Append new column SentimentRati
Sentiment Evaluation Cell Raplacer i SrHmentEng
from KNIME L
[ »—
S E— ~If no element matches use
File Reader [} .
; Input Missin
Search P o s
o E
Replace
[ ]
Sentimer_lt Rating oK Apply Cancel

Sentiment Description

Open for Innovation GJ
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New Node: String Manipulation

Create and edit values in String columns

e Clean up capitalization (eg.
Lowercase)

[ JON ] Dialog - 0:240 - String Manipulation

Flow Variables  Job Manager Selection =~ Memory Policy

* Replace strings

Column List Category Description
ROWID All (Converts all characters in a String to lower case.
ROWINDEX
ROWCOUNT Function Examples:
. . . 0 I G astindexOfCharGetr, chan) mgse:;’ d by KNIME") = d by knime*
§ Products r sel ="
* Modify existing strings or create new facen)
str
Flow Variable List
& knime .workspace
Expression
lowerCase($Products$)
String Manipulation
' r[s] ' ~ Append Column: Insert Missing As Null
© Replace Column:  § Products Syntax check on close

C ight © 2020 KNIME AG A IINA
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Data Manipulation Exercise, Activity |

Start with exercise: Data Manipulation, Activity |

* Concatenate web activity data from the old and new systems

* Replace the written sentiment values with the numeric sentiment
scores

* Make sure that all product names in the product data spreadsheet
are written in lower case letters

Open for Innovation ©
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Joining Columns of Data

Left Table Right Table
| Customerkey | Orderdate | Oderid [ 7001 by Customerkey __--
22 2019-09-23 #23444 1974-02-23 Berlin
24 2019-09-30 #23457 65 2001-05-25 Stuttgart F
2019-10-07 #28985 35 1988-08-05 Cologne

M
2091-10-13 #29999 1983-07-20  Hamburg M
1993-01-13  Berlin M

15 2019-10-07  #28985 1983-07-20  Hamburg M

2019-09-23 #23444 1974-02-23 Berlin
24 2019-09-30 #23457 65 2001-05-25  Stuttgart F
15 2019-10-07 #28985 1983-07-20 Hamburg M 35 1988-08-05 Cologne M
10 2091-10-13 #29999 1993-01-13 Berlin M 15 2019-10-07 #28985 1983-07-20 Hamburg M
10 2091-10-13 #29999 1993-01-13 Berlin M

Open for Innovation
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Joining Columns of Data

Left Table

2019-09-23
2019-09-30
2019-10-07

2091-10-13

#23444
#23457

#28985

#29999

Join by CustomerKey

Right Table

1974-02-23 Berlin

65 2001-05-25 Stuttgart F

35 1988-08-05 Cologne

M
1983-07-20 Hamburg M
1993-01-13  Berlin M

Copyright © 2020 KNIME AG
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10

22

24

2019-10-07
2091-10-13
2019-09-23

2019-09-30

#28985
#29999
#23444

#23457

1974-02-23
2001-05-25
1988-08-05
1983-07-20

1993-01-13

Berlin

-

Stuttgart
Cologne

Hamburg

= < g=

Berlin

?

?
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New Node: Joiner

Combines columns from 2 different
tables

* Top port contains “Left” data table

* Bottom port contains “Right” data
table

File Reader

Order data \ Joiner
>

1*5 [

T o

Excel Reader (XLS)
Join orders and
customer information

by customer 1D
[ ]

Customer data

Copyright © 2020 KNIME AG

Dialog - 2:6 - Joiner (Join erders and) - [m] had
File

Joiner Settings  Column Selection Flow Variables  Job Manager Selection  Memery Policy

Join Mode
—

Joining Columns

@® Match all of the following () Match any of the falowing

Top Input (left’ table) Bottom Input (right’ table)
Slcsomerer - [Slcusmerer 9= =

performance Tuning
Maximum number of open fles: | 299
[ Enable hiiting
Row IDs
Row ID separator in joined table: l:l

ok | ey || cancal \

§ Open for Innovation GJ



Joiner Configuration — Linking Rows

Dialog - 2:6 - Joiner (Join orders and) — O >
File

Joiner Settings ¢ olumn Selection Flow Variables  Job Manager Selection  Memory Policy

Join Mode
Joinmode | 1pner Join o i
Joining Columns Joiner mode
(@) Match all of the following  (C) Match any of the following
Top Input (left’ table) Bottom Input (right’ table)
= i = =[]

|

Values to join on.
Multiple joining columns
are allowed

Performance Tuning

Maximum number of open files: |2gp

[] Enable hiliting

Row IDs

Row ID separator in joined table: l:l

ook || Ay || e [

C ight © 2020 KNIME AG 83 R A =
= &\ KNIME



Joiner Configuration — Column Selection

Dialog - 2:6 - Joiner (Join orders and) — (] X
File

Joiner Settings | Column Selection Flow Variables  Job Manager Selection  Memory Policy

Top Input (left' table)
Exclude Include
[ Ater [ Ater
N columns in this st > § | Customerkey
[ orceroate Columns from left
» §| OrderlD
» table to output table
< N\
«
[ Always indude all columns
Bottom Input (right’ table)
Exdude Indude
[ Aiter | Y Fiter
S| City 8| CustomerKey o
|8 Gender rﬁnos Columns from right
»
~— table to output table
N
[] Always indude all columns
Duplicate Column Handling Joining Columns Handling
() Filter duplicates
(C) Don't execute [ Remove joining columns from top input (left’ table)
(®) Append suffix (automatic) [*] Remave joining columns from bottom input (right’ table)

O Append austom suff:

C ight © 2020 KNIME AG A IINA
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Data Aggregation

Product ID Category # Ordered Items
P1 Clothing 2
Group Sum(# Ordered Items)

P2 Home 3
Clothing 8

P3 Clothing 1
Home 3

P4 Clothing 5
Electronics 12

P5 Electronics 7

P6 Electronics 5

Aggregated on Category (group) by Sum (aggregation method)

Open for Innovation GJ
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New Node: GroupBy

Aggregate rows to summarize data

* First tab provides grouping options

* Second tab provides control over aggregation details

e0e Dialog - 0:7 - GroupBy.

[0 Description  Flow Variables  Memory Policy

K - Exacute Appiy

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

Copyright © 2020 KNIME AG

W inual ion  Pattern Based Type Based
Group seting
A —— Group columnis)
T Filter T Fiiter
> 5| Gender
»
<
«
Advanced settings.
Column naming: ~Aggregation method (column name) |5  Enable hiliting  Process inmemory  Retain row arder
Maximum unique values per group 10,000 Value delimiter

GroupBy

> =

86

Description

Aggregation columns

Dialog - 0:244 - G
Flow Variables jer Selection  Memory Policy

(LIl Manual Aggregats

val Select
5
i
[}
I
i Tar add >>
I Availal
I
D Churnscore add all >>
I CallActivity
$: Producs << remove
<< remove all

Gl Pattern gregal on  Type Based Aggregation

Ta tn nge multiple c; se right mouse click for ntext menu.
Column Agg egatian (clic e gl Missi... Parameter

5 T
I Age Mean /\

Aggregation methods

Advanced settings

Column naming:  Keep original name(s)

Maximum unique values per group 10,000

B Enable hiliting Process in memory Retain row order

Value delimiter ,

ox Apply cancel ()]

§ Open for Innovation GJ
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New Node: Duplicate Row Filter

Detect duplicate row and apply a selected treatment

e First tab provides the option to select columns

L] Dialog - 2:1 - Duplicate Row Filter

Advanced  Flow Variables  Memory Palicy

Choose columns for duplicates detection
© Manual Selection Wil /Regex Selecti " Type
Exclude Include
Y Filter Y Filter
No columns in this list > | I | Account Length
| 1| Churn
|1 |invl Plan
» [ 1] wMail Plan
|5 state
< [ 1] Area Code
|S|Phone
<«
© Enforce exclusion | Enforce inclusion

OK Apply

Copyright © 2020 KNIME AG

Second tab provides options for treating duplicated values

Duplicate
Row Filter

—> ">

~Row selection

Dialog - 2:1 - Duplicate Row Filter

Options Flow Variables ~ Memory Poli;

Flag or Remove
Duplicates

~ Duplicate rows

© Remove duplicate rows
" Keep duplicate rows
¥ Add column showing duplicates ("unique", "chosen”, "duplicate”) to all rdws

Add column identifying the ROWID of the chosen row for each duplicate fow

The row selection defines which row to choose for each set of duplicates

Select row:  First [1]Account Length &

Additional options

" In-memory computation

Retain row order

Select criteria to

keep row

oK Apply

Cancel @

KNIME

§ Open for Innovation




New Node: Column Expression

* Append or modify an arbitrary T ———
number of columns using

. hd = 663
expressions ot ey Ve Mumper Goupet—— oy i) ]
Striny g new co Iumnl

* Many different functions are
available

* No restriction on number of
lines per expression allow to
write complex expressions

 Part of the KNIME Labs
extension Column Exp/ v rowy |  com  [O)

X

Expression Editor

+ column =+ variable +funct ion

All
°lumn( Day Mins")+colu count(str, toCount, modifier:

Copyright © 2020 KNIME AG & ip(i\ll I M E



Workflow Organization and
Documentation

- Open for Innovation ©
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Comments & Annotations

File Reader

mﬂ- Configure... F&
Execute F7
~ |B)  Executeand Open Views Shift+F10
Cancel Fo
B Reset F3
=  Edit Mode Description... Alt+F2

=l Mew Workflow Annotation
Connect selected nodes Ctrl+L
Disconnect selected nodes Ctrl+Shift+L

Create Metanode...

B o

Create Component...

YouTube KNIME TV Channel:
https://youtu.be/AHURYB O8sA

Copyright © 2020 KNIME AG

Double-click to write
Use the panel to
change properties

his is an example warkflow annotation.
Here | can describe the task of a group of
nodes

This node reads
the contract data
in folder
two levels up
from the folder
where the workflow
is currently executing

rAl9 VBl 1 A

thi
il
<
<
|\.
|]0

This is an example workflow annotation.

Here | can describe the (Bl of a group of
nodes

Custom. ..

A

Open for Innovation

KNIME



https://youtu.be/AHURYB_O8sA?list=PLz3mQ6OlTI0YzldqzyyUTBDP4S3oOiVy7

Workflow Organisation — Good Practices

Workflow annotations
Node labels

Metanodes

— Right click -> Create
Metanode...

— Organize workflow by
task

— Hide complexity &
improve readability

Copyright © 2020 KNIME AG

Data Reading

g} Configure...

Execute

Execute and Open Views
Cancel

Reset

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

Create Component...

Compare Nodes

File Reader [Column Filter
Bk
(]

Demographics excl
and History Sentime
from SAS file andWe

=l

[Table Reader d’p

]
Sentiment Evaluation E
from KNIME
om [CellReplacer | £
[~
|y P ot

L]
Sentiment Rating
+

Sentiment Description

L]
File Reader

Excel Reader (XLS})

x5Q

F&

F7
Shift+F10
F9

F8
Alt+F2
pipulation
Ctrl+L
Cirl+Shift+L

Customerkey,
sentiment rating,
sentiment rating in text,
Products

Fully Joined Data

Products
<-= Customerkey

§ Open for Innovation GJ



Workflow Organisation — Components

KNIME Q_ column filter| % @

KNIME Hub » Search

¢ Component encapsulates
a reusable functionality as 36
a KN I M E WorkfIOW Al {9 Nodes (5 Components ) sff Workflows <3l Extensions

Interactive Column Filter This Component creates an interactive view to filter and select
columns for your model

 Components can be % b
configured as any KNIME

Column Filter (by Index) This component allows to filter columns by their index (i.e

position). An example can be: sslect the second and the last
lumns (e.g. with '2,-17). Configuration takes a string of column » »
nodes Drag and drop from the posions.
KN I M E H u b tO you r WOrkfIOW :?d‘r::‘ > Examples » 00_Components > Data Manipulation > Column Filter (by —

* Access and share
components on the KNIME
Hub

Open for Innovation GJ
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KNIME WorkflowDiff

 Automates identification and comparison of nodes in a workflow,
metanodes, and two different workflows
* |dentifies insertions, deletions, substitutions, and parameter changes

Colmn Filter Cobumn Filler

> > ity

Ola HNew

B Console e Licenses L Node Monitor i Startup Messages [™ Mode Comparison 1]

Column Filter 0:16 | Column Filter 0:15
Name Type Value MName: Type Value
" s TTERR e
filter-type string STANDARD filter-type string STANDARD
.~ voincludedpemes  mbconhg v incudednames  sbconhg
wmay-sive int 3 array-sTe int 3
L] string petal bength 0 string sepal length
1 string petal width 1 string sepal width
2 string class 2 string class
enforce_option sting Enforcebxciusion enforce_option stnng Enforcebxciusion
> name_pattermn sub-config » name_pattern sub-config
> datatype sub-config » datatype sub-config
» System MNode Settings » System Node Settings

Copyright © 2020 KNIME AG

ECompue ot
iAWM

| LOCAL/03 Sentiment Classdicati.. LOCAL/03 Sentiment Classificeti...

,.q-om,mv.m(zsn

De(m Tree Learner (291)

vector (16)

(0}

a'bmn m,(m« imension (66)
T Term to String (8) T Term to String (8)
B Cotegory to class (275) B8 Category to class (275)
{8 Strings To Document (5} 8 Strings To Document (5)
Jr GroupBy ) Jr Grouphy )
&IO(CMUH) k’mcmm

B Parttioning (277) B parttionng (277)

,-oM«wemﬁwm)

-. Reference Row Filtes (11)
Cat

22 Column Filter ®

G Bag of Words Creator (7)
&8 Number Fiter (30)

&P Decision

jj,icnmm Faer )
(88 8og of Words Creator (7)
B8 Number Fitter (30)

24 Row Fiter (10)
@ Color Manager (276)

279) JP Decision @)

@) Color Manager (276)

[B Scorer (220) [B Scorer (220
53 ) [ k]
l g File Reader (289) File Reader (289)
o8
- Gk NChars Filter 31) N Chars Filter (31)
B Punctustion Erasure 29) B Punctustion Erasure (29)
&% Stop word Fitter (32) B, Stop word Fier (32)

3% Java Ecit Variable (67)

2 Java Edit Variable (57)

£

Sl [+][=] [x

BR Node Settings Comparison E3
Sncwball Stememer (34) | Snowbal Stemmer (34)
Neme Type Velue Neme Type Volue
» Document Column_Intemals  sub-config > Document Columa Jntemals sub-config
Document Columa string Preprocessed Document Document Columa Preprocessed Document
» Preprocess Unmodifisbie_Inte sub-config Preprocess Unmodifisble_inte sub-config
Preprocess Unmodifisble  boolean false Preprocess Unmodifisble  boolean false
» Replace Document nternals wﬁ-(uilq » Replace Document Intesnals ~sub-config
Replace Document true Reptace Document boolean true
> mn«mc:;ummmcm > New Document Column Nam sub-config
New Document Column Nem stang fume Nam stnng Doc
» Stemmer Name intermels  sub-config 3 Stemmes Name Intemals  sub-config
Stemmer Name string Porter Stemmer Name sting German
System Node Settings > System Node Settings

§ Open for Innovation GJ



Data Manipulation Exercise, Activity I

Start with exercise Data Manipulation, Activity Il

* Join all data into one table using a series of joiner nodes (use
"Customer Key" as the joining column)

* Filter out duplicate rows

e Clean up and document your workflow using annotations, node
labels, and metanodes

C ight © 2020 KNIME AG A IINA
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Today’s Example

Final Workflow from the KNIME User Training

| and putt

together, you get this

Visualization

Data Reading
Fila Raager ‘Cowmn Firter
n. AN
am am
Demagyaphics i
ard Hisiory Serimert Rasing
fom SaSSle et Aty

oot o
| Producs
1
. |
5 '
am
Products.
> Custmerkiy
|
1
o Reacar Coumn Renams |
r l
[ N |
om am . |
[ ——
T .,i:: " Concatenats Groupsy |
sGUMsConnsctor DB Tapi sssctor DB Rs0ST  COUMN Renams //
. e
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Data Export and
Reporting

Training Predictive Models
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Data Visualization
Charts and Tables
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Data Visualization

w q Views Js JavaScript Views (Labs)
v g lavaScript v 5 Plotly

* 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

R and Python View nodes for
highly customizable graphics
— Require scripting

Copyright © 2020 KNIME AG

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
l. Pie/Donut Chart

|~ rROC Curve

|_ Scatter Plot

u Stacked Area Chart

@ Sunburst Chart

FD Table Editor

FR Table View

&= Tag Cloud

jj Tile View

J5 Bubble Chart (Plothy)

J5 Continucus Errer Plot (Plotly)
15 Contour Plot (Plotly)

J5 20 Density Plot (Plothy)

J5 Error Bars Plot (Plotly)

J5 Line Plot (Plotly)

J5 Radar Plot (Plotly)

J5 Scatter Plot (Plotly)

J5 30 Scatter Plot (Plotly)

J5 Stacked Area Chart (Plotly)
J5 Surface Plot (Plotly)

J5 Vielin Plot (Plothy)

w dw Scripting
v ® Python

@ Python View

v p R

By R View (Table)
qt R Wiew (Workspace)

§ Open for Innovation GJ



Visualizations using 1 Column

Number of Flights by Date

In 2007

2 &5 & 8

Number of Fiights
8 8 ¥ 8 8 &

8

R

2007-03-15 2007-04-08 2007-05-01

Distribution of Flight Distances
007

Domestic fights in 2

1043
1000

Occurrence Count

59425 126415

1,934.05

Distance
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20070524

2007-06-16

2007-07-09

@ Distance

2007-08-01

2,603.95

327385

394375

Departure Airports

AL

H

8

Oceurrence Count

Elapsed Flight Time by Row ID

In 2007

500

g

g

Actual Elapsed Time(min)
g 8

g

N
8

500 1000 1500 2000 2500 3000

4500 5000

= ActualElapsedTime

E)ai°s|tribution of Delayed and Non-Delayed Flights

3000

Oceurrence Count
3
8

1000

delay

Distribution of Flight Numbers

Modest outlers are marked by dots, strong outiers by crosses
80

Status

6,000

4,000 |
3185

2000
563

04

no delay

4L 7143

1400

FlightNum

A
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Visualizations using 2 Columns

|
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Visualizations using 3 Columns

Actual Elapsed Time vs CRS Elapsed Time
Moing average ovr th st 20 daye

Delay Times by Day of the Week and Carrier

R ok cales e doiay 120

§FF 2§ 2 508 Foror ¥

115

¥ F E 8 8 8 & o2 @

110

\

1225

aoroets  aorbeos  2ursor aorosas  aoroets  aororos  zu0rseor
Date

 MACRSElapsedTime) ~ MA(ActualElapsedTime)

Departure Time vs Flight Number vs Distance Average Arrival Time and CRS Arrival Time

Golors indicata binned dopartur time. Bybinned departure ime
Fightum Distance . @0cpTime @ rTime @ CRSATTme

6146

2200 1ss

4000

2000

170 84130 % 228010

1320, 180050
DepTime Bianes]
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Actual Elapsed Time and CRS Elapsed Time

Ovrime in 2007

Time (min)

34258
32000]
30000
28000
26000
24090

22000

000!
2007-03.01

2007-03:21

2007-04-10

2007-04-30

2007-05:20
Date

@ CRSElapsodTine @ AcualElapsedTime

20070809 20070629 20070731

Flights by Delay Status, Month, and Day of the Week

Outest donutindicates row 105

Correlation between Distance and Flight Time

Red indicaos a fighton ime. green a dolayed ight

001
501 oo o
00

Average Departure and Arrival Times
By dolaystaws

16264

1500]

1000]

AG(Time)

o delay
DelayStas.

A

w00 S

= delay = no delay

@®0cpTime @ ArTime.

dolay
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New Node: Scatter Plot

Image
. outport
* Plots different columnson Xand Y Scatter Plot

* Displays data including color —

information ° Interactivity

options

*  Produces an interactive view and
an image

e Select data points and publish
selection to other views

Sepal Width
5B 828898888

60 61 62 63 64 65 65 67 68
Sepal.Length

Open for Innovation GJ
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New Node: Scatter Plot

Four configuration tabs

et e Dialog - 0:246 - JavaScript Scatter Plot
Axis Configuration General Plot Options o = o Dislog - 0:246 - JavaScript S lot
Options General Plot Options »
ece Dialog - 0:246 - JavaScript Scatter Plot
e Dialog - 0:362 - JavaScript Scatter Plot
4 General Plot Options Flow Variables  Job Manager Selection  Memory Policy
Hide in wizard
o Titles View edit controls
¥ Create image at outport itle:
Chart title: Enable view edit controls
Labels
Maximum number of rows: 250,000 10t P e Chart subtitle: Enable title edit cantrols {2 Enable subtitle edit controls
[ Enable column chooser for x-axis Enable column chooser for y-axis
Selection column name:  Selected (Scatter Plot) Label for y axis: Sizes
[ Enable label edit for x-axis Enable label edit for y-axis
Width of image (in px): 800
Choose column forx axis Fommtier
I Age Height of image (in px): 600 ° regend
Date format: yyyy-mm-dd < Enable legend display control
Resize view to fill window Display fullscreen button
Choose column for y axis e e Crosshair
| EstimatedYearlylncome ] o — ot i ey Background Enable mouse crosshair  Snap to data pionts

Background color: Change. .

Selection
- Enable selection Enable rectangular selection Enable lasso selection
Data area color: Change...
Publish selection events Subscribe 1o selection events [ Enable 'Show selected points only' option

Show grid
Filtering

Grid color: Change... Subscribe to filter events (1 filter available)
Pant

oK Apoly Cancel Q@ Enable panning
e Zoom
oK Apoly Cancel ©)
13 Enable mouse whee| zooming  Enable drag zooming | Show zoom reset buttan
oK Apoly Cancel @

oK Apey amel Q)

C ight © 2020 KNIME AG A IINA
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New Node: Color Manager

Color by nominal or continuous values

Sync colors between views using the color model port and Color

Appender node

Dialog - 27 - Color Manager - o x
File

Color Settings  Flow Variables Job Manager Selection Memory Policy

Select one Column
|D[ petal length v

(

Discrete

colors for
nominal
values

Color Manager

e e ‘Scatter Plot
) o e =
a4 .
w
.2
a1 -
!

Preview
ettes  Swatches HSy HSL RGB CMYK Alpha

Color range
for numerical T o T -
values | i

Sepal Width
o L e o owow owow
& = kB 5L e

59 80 61 82 63 &
Sepal Length

Ressl AppY o Close a

Copyright © 2020 KNIME AG
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New Node: Bar Chart

e Show numerical values across

categories
* Vertical or horizontal bars . R
e Bars can be grouped or stacked Bar Chart St Sswan Srusiom rvusn

6.6

50

Bar Chart

8

0.0
setosa versicolor virginica

Reset Apply » Close v

Open for Innovation ©
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New Node: Line Plot

* Plotsequence of values,  [o== S
i Line Plot CE]
e.g. over time m——
* Useful to identify trends, | = o
also between groups o

3000

Line Plot (Plotly)

2500
—

1500

Reset Apply |« Close

Open for Innovation GJ
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New Node: Stacked Area Chart

 Visualizes numerical values
from multiple columns as

Sta C ke d a re a S 31:20ked Area Chart @ Berlin+PRECIPITATION... @ Constancer+| PRECIPITAT.. @ Munich+PREGIPITATION... @ Stutigart+PRECIPITAT... ! @
e Great for plotting distributions
over time
Stacked Area Chart
(88 |

Open for Innovation ©

Copyright © 2020 KNIME AG & KN I M



Selection & Filtering in JavaScript Views

Interactivity allows you to select data points in views
— Selection is propagated to other views
— Highlight selected rows or filter them

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

*ne ‘Scatter Plot ene Scatter Plot

B0 8 " i 50 8

B p s N L h s
sone

Apply selection

C ight © 2020 KNIME AG A IINA
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Components — Combined Views

* Multiple JavaScript View nodes  { = scatter plot ——
can be combined in Components . ~

e 8

* Selections are transmitted to all % & i
fr}
other views : 27
£ =t
B2 L
e Also for use on the KNIME : Rl

WebPortal .

Scatter Plot .
t/’
Component Input Color Manager ,r" [ ] Component Qutput s’
/ ) Show| 10 Mries Search:
< inthe top
‘\.\ of composite view v DATE AIR_TEMP PRECIPITATION_LEVEL SUNSHINE_HOURS cIry
5
. ® " Table View ® G 2016-05-29 CEST 16.7 414 1317 Stuttgart
!
\ 2016-06-08 CEST 16.4 38.3 0317 Stuttgart
\-.
_.E 2016-07-27 CEST 20 308 2.483 Berlin

v 2016-08-04 CEST 213 40.5
in the bottom Table View
of composite view

Copyright © 2020 KNIME AG . 'a s &
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Interactivity across Charts: Selection and Filter Events

Parallel
ICoordinates Plot

/ os

Interactive Range __f
Component Input Color Manager Slider Filter Widget / Scatter Plot Component Qutput

\

. BarChart

s

(o0 |

- Open for Innovation ©
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Interactivity across Charts: Selection and Filter Events

File

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

Pt

Component Input

o

Enable selection

Enable range selection

Display clear selection button

Publish selection events

Subscribe to selection events

Subscribe to filter events

oK | Apply | Canced | (D)

Component Qutput

Copyright © 2020 KNIME AG
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Interactivity across Charts: Selection and Filter Events

[ Visualize = o X
i 08 =8 Bar Chart SEE) —
Py & @ Occurrence Count
P . ® 2137
140
g * e ® -. 2000
120 ® 8.0 X °
e, e
100 ° o
) o.. “O ‘. ..
3 o 8. .
2 80 % o000 ° ,0°
a s ® .o.
° 1000
0 ° ° 3
40 e
20
0
0 60 8 100 120 140 160 180 0 166
Night Calls 0 -
Component] Parallel Coordinates Plot B®E &0 mponent Output
Day Mins. Eve Mins Night Mins Intl Mins CustServC... Day Calls Eve Calls Night Calls Intl Calls
400 400+ 400 204 94 q 180 9
160 160 18
18 3
350 350 350 160 " — 203
140 140
16 7
300 300 300 , 140 fa
® 12
250 o
2 10
200
8
8
150 150 60
6
100 100 100 20
4 60
50 50 50 2 20 20 2
40
0- 0~ 07 0~ 0 0- 0- - 0=
Reset Apply a Close o

C ight © 2020 KNIME AG A TIR A
= & KNIME



Interactivity across Charts: Selection and Filter Events

[ Visualize — o X
160 B8 28 Bar Chart EBRE —
@ @ @ Occurrence Count
140 ® 2137
‘t” ® 2000
120 o4 "’o'_"so\ °
M- Y
@100 e .i..ﬁ‘ L O: &
8 ‘... ol . © -
80 o °® o8
E I £ R 3
L ]
o .. . [
0 L
20
o -
w9 s 8 100 120 140 16) 180 o D —
Night Calls 155
Compone X R ronent Output
Parallel Coordinates Plot EEHE I
Day Mins Eve Mins Night Mins Inti Mins Day Calls CustCerv... Eve Calls Night Calls Intl Calls 190
400~ 400 400+ 20+ 1 9
160,
(&9 350 350 350 i “ 8 o0 |
16,
300 300 300
14
250 243
200
]
150 151
6
100 100 100
4
50 50 50 2
0- 0- 0- 0-
Reset | Apply | a | Close
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Configure Content and Views Layout

e C||Ck |ayOUt bUttOﬂ When |nS|de ° Add views and rows via drag&drop
Component to assign views to rows

e Add columns using + buttons
and columns

Node Usage and Layout [m] X
’ & e @ . q + GHICIHAHE o' o o I:":l Specify in what way the contained view and wizard nodes are allowed to be used and define a layout. I.
The layout is used in the KNIME WebPortal and the Component View.
- - - - Visual Layout
A\ 73 03, Visualization - solution A4 *3:379:0 - Scatter & Table &3 fodeiage, TEuelioyost fesc ayout Advancad layout
ear lay cet layout @ ~
Views drag into layout or click
s
Rows drag into layout o click
Scatter Plot Mode 3
[ et
Scatter Plot
/’
P
t Input Color Ma / om t Output 2
Component inpu r Manager / Componen tpu Table View tode 4
e
<
\
A
I\'\
(88 | (88 | | Table View (o0 |
\
s

Open for Innovation ©

Copyright © 2020 KNIME AG 113 & KN I M E




Data Aggregation

Aggregation: Count

ooy oo

Online Clothing 2 Home 0 1

P2 Onsite Home 3 / Electronics 2 0

P3 Onsite Clothing 1

P4 Online Clothing 5

P5 Online  Electronics 7 Aggregation: Sum (# Ordered Items)

P6 Online  Electronics 5 _--
Clothing 7 1
Home 0 3
Electronics 12 0

Solution: Pivoting Node

Open for Inn
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Data Aggregation

Product | Store Category # Ordered \
= ems Aggregation: Sum (# Ordered Items)
ol OInlIiE SleidiE 2 Category | Online  Onsite
P2 Onsite Home 3 Clothing 7 1
P3 Onsite Clothing 1 Home 0 3
P4 Online Clothing 5 Electronics 12 0 )
P5 Online | Electronics 7
P6 LOnline Electronics 5 y

Pivoting Node: Group - Pivot - Aggregate

Open for Innovation ©
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New Node: 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 combination together with each aggregation

 Many aggregation methods are provided (similar to GroupBy)

Pivoting

>

—— >
=

- Open for Innovation ©
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New Node: Pivoting

Dialog - 0:35 - Piveting
File

Settings Description Flow Variables Job Manager Selection  Memory Policy

Groups ~ Rows

Group settings s
Avaiiable columns) Group column(] mg 035 - Piveting
Y Fiter T File
1 ~
. . ivots ~ Columns
1] orceredrtems Settngs | Description Fiow Variables Job Manager Selection Memary Policy
|8]store Groups Pivots | Manual Aggregation
Piuot settings " 4 | |
Available column(s) ——————————— Pivat column| 'D‘amg 035 - Pivoting
e Aggregation
s = ggreg
1 ordereditems Settngs Description Flow Varizbles Job Manager Selection Memory Polcy
| 8| category Groups Pivots Manual Agaregation
‘Aggregation settings
Avalable columns Select To change muple columy se click for context menu,
1| Productid Column regation (clck to change) Missing Parameter
1| orderecitems
Column name: Aggregation name: | Aggregation method (column name)
Maximum urique values per group Value defimiter [Process nmemory (] Retainrow

[ torore missing values  [] Append overal totsls  [7] Ignore domain
OK Apply

Column name: |Pivot name-+Aggregation name | Aggregation name: | Aggregation methed (column name) |

Maximum rigue values per group

Value delmiter

[ Processinmemory [ Retain row

Aoply

Advanced settings

col Pivot name +Aggregation name v/ | garegation v [Oser
Maximum unique values per grou Value delimiter |, | [JProcessinmemory [ Retsinron order []Ensble hiting
Pivot table - 0:35 - Pivoting - o x [ [ apy [ conce
File Hilite Navigation View
Table "default” -Rows: 3 Spec - Columns: 3 Properties Flow Variables
Row ID [8] category | [ 1] Online-+5um(Ordereditems)
4 3\
Rowd Clothing 11823 7604
Rowl Electronics 10754 6624
Row2 Home 7180 5109
N——N_ A

Copyright © 2020 KNIME AG
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Script-based View Nodes

e R View nodes for greater customizability

— Use your favorite libraries, e.g. ggplot2
e |f you prefer Python: Python View node

e For JS developers: Generic JavaScript View

Dialag - 0:251 - R View (Tabie}

CELZEN PNGSertings  Templates  Flow Variables  Jjob Manager Selection  Memory Policy

—
jorkspace.
e Pow.|
a " kesme.in e at
< o depth, HUL - cut ki
s %
d
\ ¥ H o
! 5 Very Good
3
CallActiv Premium
- R View (Table) =
vt
m——— n
B ] (o] | (i) (st
= (a8 |
.
[ %
o (©]

Open for Innovation ©
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Visualization Exercise

Start with exercise: Visualization

* Read sales.csv data
e Assign a different color to each product
* Plot BasketValue against BasketSize using the Scatter Plot node

 Show the total BasketValue by time and product in a Line Plot and a Stacked Area Chart
(Use the Pivoting node to get the sum of sales by Quarter and Product!)

 Execute the Fully Joined Data metanode

 Show the number of customers in the different web activity categories in a Bar Chart
 Show the age distribution of the customers in a Histogram

* Create a composite view by combining the Bar Chart and Histogram

e Select one web activity class in the Bar Chart. Which age classes are represented in the
selected web activity class?

C ight © 2020 KNIME AG A IINA
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Today’s Example

Final Workflow from the KNIME User Training

_ and putting ail those parts together, you get this final wordfiow.

Visualization

‘Cotor Managsr scatter Fiot

-
f am i

Data Reading
Fils Raager ‘Column Frter
u TS
am am
Demagaphics exchude
ity Setmert Rating
from SAS Ble ard Wil Activity

seimen g n s,
| Produes

|
Exesi Razgar [ALS)

|
|
File Risadsr Column Raname
o

1
1
o |
R |
o] R |
FirsWebcsivity) N
> Wabihcivity
sQUMsConnsctor DB Tabis Sssctor  DBResSsr  CowmnRenams
G o
o= [sn ] [sn ] e0 ]
Webchvitpsdite Webihcivity First Webicivity_
> Webesity

Copyright © 2020 KNIME AG

Data Export and
Reporting

ﬁ'raining Predictive Models

Soinsr ,' NUmbSTo String  Messing Vaius

Column Fiter
- /
" Yo e

-
2"
R

[se ] [ee ] e [ee ]
akiWeichity  akldemogphics aonclucks Cusiomer Kery
ardbizory ard Sevmert Arudyss

Open for Innovation GJ
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Data Mining

Partition, Learn, Predict, Score

Copyright © 2020 KNIME AG a Iih A
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Data Mining Strategies

Example Applications:

e Anomaly Detection (fraud, predictive maintenance)
e Association Rule Learning (market basket analysis)
e Clustering (market segmentation)

e Classification (next best offer, churn preventions)

e Regression (trend estimation)

Copyright © 2020 KNIME AG A IINA
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Data Mining: Process Overview

_ | Train
P Training 1 Model
N _ Set
Apply | Score
.. Model Model
Original
Data Set >
N— _ Test
Set
. Train and Evaluate
Partition data :
apply models perrormance

- Open for Innovation ©
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Data Mining in KNIME

A Decision Tree Learner
»Decision Tree Predictor
;‘_[ Decision Tree To Image
l.I:."Decision Tree to Ruleset
++Simple Regression Tree Learner
.“;' Simple Regression Tree Predictor
'ﬁ Simple Regression Tree to PMML
¥ ™| Decision Tree Ensemble

* KNIME has many modeling tools!

— Decision tree, random forest, SVM, regression,

¥ ™| Gradient Boosting A Buves_
i ¥ ™ Classification PUAINaive Bayes Learner
neural networks, clustering, ... e B
v D&;Z:iiz:' Boosted T ‘ Cluster Assigner
¢ DBSCAN

3, Gradient Boosted T

& Fuzzy c-Means

g‘Gradient Boosted T [} Hierarchical Clustering

— and integrations with other libraries:

v ["IRandom Forest SOTA Learner
. A ;;ssiﬁcation ﬁsm predictor ¥ ™ ;:A
Random Forest Leal 2% k-Means + PCA
R, Python, H 20, WE KA, I | bSVM, etC. ‘HPRandom Forest Prec k-Medoids %"c"c“‘p“"
§Tree Ensemble Lear Hierarchical Clus PCA Apply.
& PCA Inversion
Tree Ensemble Prec ‘ Hierarchical Clus PMML
. ¥ ["JRegression 3] Hierarchical Clus gy pwL. predictor
° 3*Random Forest Lea v [ Rule Induction visvm
N n Ia ny N IO e eva Ua |0n nO eS P Random Forest Prec v [Fuzzy Rules > B LBSVM
r|:|Tree Ensemble Lear n{JFuzzy Rule Le \'SVM Learner
AP Tree Ensemble Prec DiFuzzyRulePr DYSVM Predictor
ﬁ Random Forest Distanc ¥ [~ | Neural Network v ™JFeature Selection
. 1 Tree Ensemble Model | ¥ [~ MLP > !Mm Nodes
— *e isti i Linear Correlation
ROC, standard, numeric and entropy scorers Fitonchanosaiot  Pioen gt oo
v D PNN {Low Variance Filter
PNN Learner ( 34 Backward Feature Elimination Start (1:1)
. . . ﬂ PNN Predicto 21 Backward Feature Elimination Start (2:2)
F t I t ({J»Backward Feature Elimination End
- e a u re e I m I n a I 0 n xlx Backward Feature Elimination Filter
¥ ™ Optimization
» X Multiobjective Optimization
.Parameler Optimization Loop Start
. N [ Parameter Optimization Loop End
— Cross validation S
v ™scoring

» X Cross Validation
» g5 Meta Nodes
Scorer
X Numeric Scorer
& Entropy Scorer
|~ Rroc curve
[~ Enrichment Plotter

S Open for Innovation GJ
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New Node: Partitioning

e 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

® © @ First partition (as defined in dialog) - 0:249 - Partitioning

[ BON J Dialog - 0:249 - Partitioning File

. - Table "default” - Rows: 5775 Spec - Columns: 13 >
First partition Flow Variables > D
ow

§ Marita... § Gender | | Estim... | Numb... | Age

- = e B Rowo M M 90000 0 44
Choose size of first partition Imm M M 60000 2 46
Row9 s M 70000 1 46
I Rowl0 S F 70000 1 46
- Row13 M M 100000 3 42
Absolute 100 2 —rw . W rRow14 s F 100000 3 42
B Partitioning L L e
© Relative[%] 50 C l Row18 s M 30000 2 66
’ / Row20 s M 40000 2 32
~ Take from top —p m:m
" Linear sampling >_ ® © @ Ssecond partition (remaining rows) - 0:249 - Partitioning

File

Draw randomly S] Table "default” - Rows: 5776 Spec - Columns: 13 >
S Target B Row ID 8 Marita... § Gender | | Estim... | Numb...| | Age

© stratified sampling

M Row1 S ™M 60000 1 45

B Row2 M ™M 60000 1 45

Use random seed 123 I:xi : : e P
I Rows s ™ 70000 1 a5

Rowé s F 70000 1 44

W rRows S F 60000 3 46

W rRow11 M ™M 60000 4 46

I Rowl12 M F 100000 2 42

Row16 M ™ 30000 1 31

. Rowl9 s ™ 40000 2 32

OK Apply Cancel DauE < a 20000 - ca

C ight © 2020 KNIME AG A IINA
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Learner-Predictor Motif

e Most data mining approaches in KNIME
use a Learner-predictor motif.

e The Learner node trains the model with y

its input data. Decision
Tree Learner

Trained Model

 The Predictor node applies the model to > L m

a different subset of data.

Decision Tree
Partitioning o8 Predictor
>

—p o -
=, o
S] New Data! @

- Open for Innovation ©
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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-2)

Hidden

Input Class counts for Target

e Methods @

— Decision Trees >
— Neural Networks Q

— Naive Bayes Q

— Logistic Regression

5906 5645

Output

Total count: 11551
Threshold to used for zero probabilities: 0.0
Gaussian distribution for Age per class value
Count:
Mean:
Std. iati
te:

5906 5645
85: 46.82604

EEF
H

i5
g%:

Open for Innovation GJ
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Target Column

e Target column contains values that are predicted by the
classification model

* Binomial target values are often encoded to 1 and O

Output data - 0:311 - Column Resorter - O X
File Hilite Navigation View
Table "default™ - Rows: 5776  Spec - Columns: 17 Properties Flow Variables
Churn Churn Yes/No or 1/0 R... | IR [S|vartl...[[S]Gonder |[S]Taroet _[5]Prediction arge) |
) ... (11001 S M 1 0 A
anaIyS|s ... [11002 M M 1 0
... |11003 S F 1 1
. . ... |11004 S F 1 0
Chemical Active Yes/No or 1/0 L 5 ’ - :
activity .. [11006 s E 2 5
... |11008 S F 1 0
.. 11011 M M 1 0
Spam Spam Yes/No or 1/0 .. [10012 M F 0 1
. ... 11016 M M 1 1 v
Detection . >
Optical Character A-Z
Character
Recognition

Open for Innovation ©
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KNIME’s Decision Tree

J.R. Quinlan, “C4.5 Programs for machine learning”

J. Shafer, R. Agrawal, M. Mehta, “SPRINT: A Scalable Parallel
Classifier for Data Mining”

(4.5 builds a tree from a set of training data using the concept of
information entropy.

At each node of the tree, the attribute of the data with the highest
normalized information gain (difference in entropy) is chosen to split the
data.

 The C4.5 algorithm then recurses on the smaller sub lists.

C ight © 2020 KNIME AG A IINA
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New Node: Decision Tree Learner

[ BON ] Dialog - 0:277 - Decision Tree Learner
PMMLSettings Flow Variables >
~General
Class column  § Target

Quality measure  Gini index
Pruning method = No pruning

Reduced Error Pruning

Min number records per node 2||C
Decision Number records to store for view 10,000 2
Tl'ee Leamer Average split point
Number threads 8°

Skip nominal columns without domain information

|‘ .| ~Root split
Force root split column

<>

Root split column | WebActivity

~Binary inal splits
Binary nominal splits

Max #nominal 10 °

Filter invalid attribute values in child nodes

OK Apply Cancel

C ight © 2020 KNIME AG A IINA
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Decision Tree View

Decision Tree View - 0:277 - Decision Tree Learner — O X
File HiLite Tree
0 (2,953/5,775) = —
~w Table: e
Category % n r;L L—
1 48.9 2,822 e
5 e e Mos'f of the people who =
Total 100.0 5,775 don‘t churn have more S ||
- I ’ than one contract o d
NumberOfContracts
ol
<=1.5 > I1.5
1(1,694/2,924) 0 (1,723/2,851)
w Table: . w Table:
Category % n Category % n
1 57.9 1,694 1 39.6 1,128
0 42,1 1,230 0 60.4 1,723
»Total 50.6 2,924‘ Total 49.4 2,851
Zoom:
@ @
100.0%] v

C ight © 2020 KNIME AG A TIR A
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New Node: Decision Tree Predictor

e Takes a decision tree model &
applies it to new data

* Check the box to append class
probabilities

[ NON ) Dialog - 0:248 - Decision Tree Predictor

m Flow Variables  Job Manager Selection =~ Memory Policy

Maximum number of stored patterns for HilLite-ing: 10,000 ¢
| Change prediction column name
Decision Tree Prediction (Target)
Predictor

\_ Append columns with normalized class distribution

‘ Suffix for probability columns

OK Apply Cancel

- Open for Innovation ©
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New Node: Scorer

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

[ NN ] Dialog - 0:245 - Scorer

Flow Variables Job Manager Selection >

First Column
Scorer s Tarout
~Second Column
§ Prediction (Target)
Sorting of values in tables
Sorting strategy:  Insertion order Reverse order

~Provide scores as flow variables

Use name prefix

Missing values

In case of missing values... € Ignore
~ Fail

OK Apply Cancel @

C ight © 2020 KNIME AG 133 R A =
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New Node: Scorer

Confusion matrix shows the distribution of

[ XON | Confusion Matrix - 0:297 - Scorer
File Hilite
Target \ Prediction (Target) 1 0
model errors 1 2073 750
0 759 2193
Correct classified: 4,266 Wrong classified: 1,509
Accuracy: 73.87 % Error: 26.13 %
Cohen's kappa (k) 0.477
An accuracy statistics table provides a
detailed analysis of model quality
[ BON ] Accuracy statistics - 0:297 - Scorer
File Hilite Navigation View
Spec - Columns: 11  Properties Flow Variables
Row ID _ | FalsePositives | | TrueNegatives | FalseNegatives | D Recall | D Precision | D Sensitivity | D Specifity D F-measure | D Accuracy ] D Cohen's kappa |
2073 759 2193 750 0.734 0.732 0.734 0.743 0.733 ?
. 0 2193 750 2073 759 0.743 0.745 0.743 0.734 0.744 ? ?
M overall ? ? ? ? ? ? ? ?

0.739

0.477

Copyright © 2020 KNIME AG
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Confusion Matrix

Predicted class Predicted class
POSITIVE NEGATIVE

(churn) (no churn)
Actual class FALSE NEGATIVE (FN)
POSITIVE
(churn) 2073 750
Actual class  FALSE POSITIVE (FP)
NEGATIVE

(no churn) 759 “

- Open for Innovation ©
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Receiver Operating Characteristics

Sort by confidence in target class

* Plot true positive rate vs false positive rate H (

 |deal models achieve 100% TPR with 0% FPR &

e Area under the curve indicates model

Typical Model (0.9412)

. 0.2
Random Model (0,5093)
q ud | Ity 0 Ideal Model (1.0000)
| | | | | |
— (1=ideal model, 0.5 = random outcome) o % 5200 % 000 ®® 600 7™ 0700 “**000

Open for Innovation ©
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New Node: ROC Curve

eo0e Dialog - 0:278 - ROC Curve (JavaScript)

ROC Curve Settings General Plot Options Axis Configuration View Controls Flow Variables  »

* Requires individual class probabilities from e

. . imi s for each curve to 12,000 2
a p re C e d I n g p re d I Cto r Columns containing the positive class probabilities
© Manual Selection ' Wildcard/Regex Selection
Exclude Include
Y Filt Y Filter
. [1] EstimatedYearlyincome > [D]P (Target=1)
[ ] . | 1] NumberOfContracts o
. [1]Age »
[ 1] Available401K
[1] CustomervalueSegment
[D| ChurnScore <
[1] CallActivity
= «
Enforce exclusion o © Enforce inclusion

1. Original class column

~ Ignore missing values

2. Positive class value | w e

ROC Curve
0

1.

3. Probability for the selected positive class
value for one or multiple models

True Positive Rate
o 3
® ©

ROC Curve 04

P—

C :

0.1
P (Target=1) (0.792)

.‘ 00 01 02 03 04 05 06 07 08 08 10
False Positive Rate

® P (Target=1) @ random

C ight © 2020 KNIME AG A IINA
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Data Mining Exercise, Activity |

Start with exercise: Data Mining, Activity I:

e Partition the fully joined data into a training and test set (50%, Stratified
Sampling on Target)

* Train a decision tree on the training set to predict Target
* Use the trained model to predict Target in the test set
 What is the overall accuracy of your model?

* Optional: Evaluate the accuracy and robustness of the model with the
ROC Curve node

C ight © 2020 KNIME AG A TIR A
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Regression

Predict numeric outcomes on existing data (supervised)

* Applications

2.507]
2.35-
— Forecasting 2
1.85+
— Quantitative Analysis o
1.35
1.104
0.85-
0.60— L .
* Methods ol L
D'lo_l T --I T T T T T T T T T T T T T T T T T T T T TT
o Li n e a r 1.001.25 150 175 200 2.25 250 2.75 300 3.25 3‘503.75 400 4.25 450 4.75 5.005.25 550 5.75 500 6.25 650 6;590
- PO |yn omia I Statistics on Linear Regression
— Regression Trees Variable  Coeff.  Std.Err.  tvalie Pl
Petal.Length 0.4158 00096  43.3872 0.0 e
_ Pa rt| a | Lea st Sq uares Intercept -0.3631 0.0398 91312 4.44E-16
Multiple R-Squared: 0.9271 b
Adjusted R-Squared: 0.9266 FT

Open for Innovation GJ
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New Nodes: Linear Regression Learner & Regression Predictor

A linear model relating a dependent variable to 1 or more independent
variables

— Model coefficients provided in 2nd output port

— Also available: Polynomial and Tree Ensemble Regression nodes

eoe ialog - ea ea
- @® O @ Linear Regression Result View - 0:45 - Lin...
File
Statistics on Linear Regression
N Variable Coeff. Std. Err.  t-value  P>|t|
Exclude petal length 0.4013 0.0132 30.4953 0.0
Y Filt Intercept -0.3215 0.0521 -6.165 3.52E-8
Linear Regression 1Vear i
Learner 1 Month (number) Multiple R-Squared: 0.9272
Adjusted R-Squared: 0.9262
. ene fiaw - 0:45 - Linear
>
l# .
egression
Partitioning (00 Predictor Oetmem
. oo ’ . ~Regression Properti
o,
- »
(oo | o0 | e
© Ign it
~ Fail serving
ppppp
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New Node: Numeric Scorer

Dialog - 0:298 - Numeric Scorer . m] X
File

Options  Flow Variables Job Manager Selection Memory Policy

Similar to scorer node, but for nodes with

Reference column | D| AIR_TEMP v
numeric predictions (e.g. linear/polynomial et [D]edcon G TE0)
regression) A

vt o rame freicion (57 75) |
* Compare dependent variable values to e

. . Prefix of flow variables l:l
predicted values to evaluate goodness of fit. R

. 2
Report R4, MAE, MSE, RMSE etc. I )

Statistics - 0:298 - Numeric Scorer - O X

File Hilite Navigation View

Table "Scores”™ -Rows: &  Spec - Column: 1 Properties Flow Variables

Numeric Scorer Row ID [D] Prediction (AR _TEMP) |

R”2 0.333
—' mean absolute error 3.574

mean squared error 21.329
root mean squared error 4,618

m mean signed difference 1.048
mean absolute percentage error NaN

C ight © 2020 KNIME AG 141 R A =
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Data Mining Exercise, Activity Il

Start with exercise: Data Mining, Activity Il

 Read weather.table data
e Split the data into rows up to 2016 (training set) and rows from 2017 on (test set)

* Train a linear regression model that predicts the AIR_TEMP as a function of all
other features in the dataset
 Use the model to predict the temperature in 2017 and evaluate the model with
the Numeric Scorer node
e Optional:
— Calculate the mean temperature per month in the training data
— Join the mean temperature per month to the test set

— Use the Numeric Scorer to see if the average monthly temperature provides a better
prediction than the Linear Regression model

Copyright © 2020 KNIME AG A IINA
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Today’s Example

Final Workflow from the KNIME User Training

_ and putting 3l those parts together, you get this final workfiow.

Visualization
Color Manager ‘Scatter Plot
Data Reading

Fila Reader Column Fiiter

& i

[ss ) [es ]

Demaghics exciude

and Histary Sesment Rasing
Fam SAS fle ad Web Actvity

\
|

|
Data Manipulation and Aggregation

Data Export and
Reporting

| Joiner
’: S -
(o= \ Training Predictive Models
s I Dscition
| sersment raing, | | Trse
ooy \ Learner Seorer
= . e B
\ i \ /
\ / (s ]
| /
Excs! Reader (XLS) ‘ | \ | | DscwonTres | Acasacy
' J \ Joiner Joiner | NumberTo String  Missing Vaiue  Column Fiter | Preaxctor / and
— > / > :
iy 5 2 e
—= '7>¥>— G ot e q A o e N
Producs (‘ s ] s ] s ] (s ]
<> Custamerkey | smwWesrcsvty sk demayamrics exciurde CustomerKey Prodict iown da
| sy ad Seiment Arsdysis
|
|
Fos Reagsr Column Renams \
o sa |
o= om |
FiesWebAcsvity)
s Waesiy N Concatenats GroupBy ‘!
—p )/
S ¥
1 oos s
SGLitsConnector DB Tabie Sssctor  DBReader  ColumnResname
Bl
s oos s s
WebAckityscite Webicivity Firs WebAchviy_
> Wetcivity

C ight © 2020 KNIME AG A IINA
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Clustering

Discover hidden structure in data (unsupervised)

L

* Applications
— Market Segmentation

— Diversity picking
* Methods

— K-means/medoids

§iigg

|||||||||||||||

JOA A

T T T T T T T T T T T T
T P » L R T

EEEEET

— Hierarchical I gl
- DBSCan --E.:.= -'==-'-:- 1
— OPTICS I2 ffi? g E'===.:.
— Neighbourgrams ! I Al

Open for Innovation GJ
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New Nodes: k-Means Clustering

e Looks at n observations to define
the means for k clusters.

* Each observation is then assigned
to its closest cluster center.

*  You must provide k.

k-Means
> 3 >
Partitioning / o _\IusterAalgner
—p EED
(o0 |

Copyright © 2020 KNIME AG

[ NOX ] Dialog - 2:292 - k-Means
QLA Flow Variables  Job Selection ~ Memory Policy |
~Clusters
Number of clusters: 3/ ﬂ

Centroid initialization:
© First k rows

 Random initialization v Use static random seed 0 New
~Number of
Max. number of iterations: 99 °

~Column Selection

Exclude Include
Y Filter Y Filter
> [D| Lat

"Hilite

" Enable Hilite Mapping

145

A

Open for Innovation GJ
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Data Mining Exercise, Activity lll

Start with exercise: Data Mining, Activity Il
* Read location data.table data
* Filter the data to entries from California (region_code = CA)

* Perform k-means clustering with k=3. Use only latitude and longitude for
clustering.

e Optional: plot latitude and longitude in a view (OSM Map or Scatter Plot)
and use the view to visually optimize k

Copyright © 2020 KNIME AG A IINA
= &\ KNIME



Scripting Integrations: R and Python

 Run R or Python code in o o

&NodeRepository R‘ ‘ ¥ =08
o » <> Structured Data
KNIME Analytics Platform
Vf‘Python

@ python Edit Variable

* Works with existing e
@ Python Script (1=2)
# Python Script (2=1)

Python and R installations

f 'Python View

# Python Object Reader [ XoX ) Dialog - 2:539 - Python Learner
F . N
. . . a :y::on fb'e“ writer Options  Templates  Flow Variables Job Manager Selection Memory Policy
/Python Learner
e Sy nta X h I g h I I g h t I n g # Python Predictor Columns S| 1 from nunpy import array, ones, linalg b Name Type Valie
F) . - ~ 2 # Only use numeric columns knime... module
~ Python Script (DB) (legacy) (D] height: contir {1 | | 3 gata = input_table._get_numeric_data() - int -2147...
viAR (D] width: contini 4 # Use first column as value column .. dnt -9223...
R D] aratio: contin 5 value_column = dataldata.columns[0]] . Order... Order...
PmMeta Nodes D] local: 0,1. 6 # Use second column as target column DataF... .
S =|0 [D] url*media: 0, 7 target_column = dataldata.columns[1]] str 2
R [D] url*blipverts: 8 A = array([array(value_column), ones(len(value . Pytho... <pyth...
@R Source (Table) D] url*tkaine+ki 9 # Calculate linear regression
= |10 output_model = linalg.lstsq(A.T, target_columr
ﬁR Source (Workspace) — — 11

* Different nodes for many ST
RERto Table

° M E able to i i
t a S kS, e . g tr a I n | n g a m O d e I E":;Tbl Rt R TN ST Revet workspace

R B Add Table To R
R R Learner

using an algorithm Parmen

» 3, Tools & Services

available in Python e

=

OK - Execute Apply Cancel

C ight © 2020 KNIME AG A IINA
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Java Snippet

e Fastest running scripting node in

KNIME

e Syntax highlighting, auto

completion, error checking

e Templates allow you to save scripts

for later re-use

e |mport custom libraries

W (= Scripting

v [ Java
%.l Java Snippet
%.l Java Snippet (simple)
ﬁbJJava Snippet Row Filter
%JJava Snippet Row Splitter

> ' 'Python

>R:R

Copyright © 2020 KNIME AG

Java Snippet
—» 2 >

e

148

e Dialog - 2:109 - Java Snippet (sleep)
JLZELTTI Additional Libraries  Templates  Flow Variables  Job Manager Selection  Memory Policy
Create Template...
Column Li:
ROWID
ROWINDEX
ROWCOUN

currentiteration

knime workspa
maxiterati jons
input
Name Java Type \Java Fleld Add
Remove
Output
Field Type Name | KNIME Type rray JavaType |Java Field | Add
Remove
ppppppppppp @

A
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Exporting Data & Deployment
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Exporting Data

After an analysis is completed, what next?
—  Write results to a file
— Create/update a database
— Save the model for use elsewhere
— Generate a rich report
— Deploy via KNIME WebPortal

— Deploy via workflow as RESTful web service

C ight © 2020 KNIME AG A IINA
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Input/Output in Deployment

Input Output
* File (CSV, Table, XLS, ...) * Report (BIRT, Tableau,
e Database Spotfire, PowerBl)
e JSON for REST API * Email
* File (CSV, Table, XLS, ...)
 WebPortal

Copyright © 2020 KNIME AG G oy lurereiifon
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To Report / Email

Model Deployment with final report (Scheduling)
This workflow:

- reads new unseen data from file (.table format),

- scores the data with the available current model,

- appends model prediction and probabilities to original data

- produces a report (BIRT here) with table, bar chart, title, etc .. Report can be exported as .docx, html, pptx, _ps, .pdf, etc ... To BIRT Repo rt

.*:'\Pu‘ Apply Model Output (Prediction Score)
Read and apply PMML model
- static from file or database

- static to file or database
- dynamic through REST Interface - dynamic through REST Interface
- static visual: report or email

Deployment Mode

Table Reader - dynamic visual: dashboard - remote execution from server
} Data to Report - scheduled execution from server
(00 | T / 'n - REST API from Server
reading Predictor oam
deployment / deployment - Guided Execution from WebPortal
data from file — ~
,»»""Z . \'\
Table Reader | L— Node 291 N Table Row

& to Variable Send Email
= @8
s

s )
Read model S— S
infos values to me [at] me.com

Also available:
Nodes for Tableau
and Spotfire

C ight © 2020 KNIME AG Open for Innovation @
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To File / Database

Model Deployment File to Database (Scheduling)
This workflow:
- reads new unseen data from file (_table format),
- scores the data with the available current model,
- appends model prediction and probabilities to original data
- writes results to database

Input Apply Model Output (Prediction Score)
: Read and apply PMML model
- static from file or database - static to file or database
- dynamic through REST Interface - dynamic through REST Interface

- staticvisual : report or email
- dynamicvisual: dashboard

Table Reader
e R E— Predictor )
L. — Database Writer
reading - |
deployment : .
data from file _—
Node 291 (o0 |
_— SQLite Connector .
AN table
Table Reader ' DeploymentData
WithPredictions
(08 |
(00 | connectto DB
Read model
infos

Copyright © 2020 KNIME AG

Deployment Mode

- remote execution from server

- scheduled execution from server

- REST API from Server

- Guided Execution from WebPortal

A

Open for Innovation GJ
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REST API (Available on KNIME Server)

Model Deployment as REST API
This workflow:
- receives new unseen data via REST interface (JSON format),
- scores the data with the available current model,
- appends model prediction and probabilities to original data,
- makes results available at the output REST interface.

Input Apply Model Output Deployment Mode
- Static data from file or database - PMML predictor - Static to file or database
- Dynamic through REST Interface - Dedicated predictor - Dynamic through REST Interface
- SQL model recoding - Static visual: report or email - Remote execution from server
- Executable JAR model - Dynamic visual: dashboard
- External application update - Scheduled execution from server
Container i
Input (JSON) JSON to Table - External application
q > B> Container - REST API from Server
Predictor Table to JSON Output (JSON) i :
L] (808 - Guided Execution from WebPortal
Receiving input data : I} —> M r>r—> a
through REST interface
in JSON format
Waiting for data ... Node 291 Ie 1e

Table Reader

Read model
infos

C ight © 2020 KNIME AG Open for Innovation @
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To Dashboard on 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 'Convert Domains

Open for Innovation K
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Workflow on KNIME WebPortal

KNIME et

A\KNIME

Data Upload
I ———

Ui o s o s T B i G5 et Toa 40
e posoia n e et e g

KNIME vetivet

Aknve & & —— (8

WebPortal Page
(Step 1) =
Upload File :

Available in
WebPortal Page
KNIME Server (Step 4)

Interactive View

Open for Innovation ¢
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Components to Produce Dashboard on Web Page

Widget 1: Select data

File Chooser Widget CSV Reader Component Output
(o0 | (60
Read data
File
Selection Column
Selection

Widget 2: Select value column
Column Selection

Column Filter Widget
LI
Os 0= Widget 3: Filter by country of the Widget 4: Filter by year of the order
Component Input Value and Amount  Selectvalue column order Component Output
Nominal Row Interactive Range .
Filter Widget Slider Filter Widget Data formatting  Stacked Area Chart
Elg « TR ol ~ 4 o

s (00 | me

Select countries Filter by year Visualize selected

column by time and
country

Stacked
Area Chart

Filter by

Row Filter
Range

C ight © 2020 KNIME AG A IINA
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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 Deep Learning
v 210
BLDL4y Model Writer
v § MongoDB
4 MongoDB Writer
¥ g Semantic Web/Linked Data
v
i Triple File Writer
LI SPARQL File Writer
v @Spotfire
B TIBCO File Writer
¥ .4 Tableau
+ Tableau Writer (TDE)
v o Chemistry
v &0
& 2Mol2 Writer
r?ul Molfile Writer
ZoF SDF Writer
%ISmiles Directory Writer

Table Writer

o8

Copyright © 2020 KNIME AG

¥ <> Structured Data
v 143 450N

JSON Writer
ngou Row Combiner and Writer
v XML
P XML Writer
¥ @ Scripting
v @ python
@ python Object Writer
Yr R
vaoi0
4R R Model Writer
¥ e Community Nodes
¥ &% KNIME Image Processing
Y& 0
—4 Image Writer
v @i Erlwood Nodes
vigo
2% XLS Coloured Writer
v [INGS
viio
2\ BEDGraphWriter
E Facwriter
T4 FastQWriter
¥ §e Palladian
¥ ™ Text Classifier
£ TextClassifierModelWriter
v @ RoKit
v @) Fingerprints
e RDKit Fingerprint Writer

vi#0
v ) write
_,ﬂ CSV Writer
P ARFF Writer
_,E Table Writer
L PMML Writer
_,A Model Writer
+]Image Port Writer
+=|Image Column Writer
L% Excel Writer (XLS)
v @ Analytics
v ¥ Mining
v 4 Weka
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 ["Read/Write
EE Database Connection Table Writer
E + Database Writer
v ag Other Data Types
v ? Network
¥y 10
v 2] File

g Network Writer

§ Open for Innovation GJ



New Node: Table Writer

| NON ) Dialog - 0:236 - Table Writer (Predictions)

Flow Variables  Job Manager Selection ~ Memory Policy

Output location
knime://knime.workflow/../../data/ bdb_modeg Browse... B

Table Writer Warning: output file exists

I Overwrite OK

OK Apply Cancel

C ight © 2020 KNIME AG A IINA
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New Node: XLS Writer

Dialog - 3:260 - Excel Writer (XLS) - [m] X
File
Settings  Flow Variables Job Manager Selection Memory Policy
[~ Output location:
Write to: |Relative to | |knime.workfiow
File: l.‘/datzlexample.)dsx v ‘ ‘ Browse... | I:I
Scanning...
[] Overwrite existing file
[] Open file after execution
Sheet name
1 Name of the sheet: |default ‘
Excel Writer (XLS) : =]
[-Add names and IDs
[[J add column headers
[] add row ids
Missing value pattern
CED {D For missing values write: ‘ “
[ Layout
[] Autosize columns
@Portrait (O Landscape  |US Letter 8 1/2x 11in v
(® Manual Selection () Wildcard/Regex Selection () Type Selection
Exdude Indude
[ Y riter ] [ Y riter
No columns in this list | | | CustomerKey ~
|S | MaritalStatus
| S| Gender
| | | EstimatedYearlyIncome
| | | NumberOfContracts
||| Age
| S| Target
| S| Available40 1K
| | | CustomerValueSegment v
(® Enforce exdusion (O Enforce indlusion
| ok || apply || Concel

C ight © 2020 KNIME AG A IINA
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New Node: Database Writer

Dialog - 2:204 - DB Writer - [m] X
File

File Reader

Settings  Output Type Mapping Flow Variables Job Manager Selection Memory Policy

Table to write
Schema: ‘ ‘ Table: ‘newTabIe ‘ [ Select a table
Batch Size: [ Fail on error [] Append write status columns [[] Remove existing table
Select the columns to write (SET in SQL)
(® Manual Selection () Wildcard/Regex Selection () Type Selection
Exclude r Include
l Y riter ‘ ‘ Y Aiter
No columns in this list | S| MaritalStatus ~
S o
H )| | | EstimatedYearly
SQLite Connector o s,
| 1| webActivity
| | | NumberOfContracts
1| Age
| 1| Target
| | | Available401K
| 1 | CustomervalueSegment ©
. (® Enforce exclusion O Enforce indusion
newCensus.sqlite

ok [ apy || cael |[@]

C ight © 2020 KNIME AG A IINA
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Automation: Call Local Workflow

e Use Call Local Workflow node to send Call Local Workow
data and parameters to other i_
workflows and trigger execution .

— Send results back to caller-workflow

— Include report from called workflow Pl e

* Create modular workflows

cal Workflow (Call predictor once) — m] X

e Add report to output
— E.g. separate workflows for ETL and v reels sbtmse st vermyro L -

prediction -

Workflow Path: | ../_workflows/_Predictor_Flow /

[ Create Report [ Use Fully Qualified Name for Input and Output Param

Click to query the
expected input(s)

v data-record-1

* Alternative: Call Remote Workflow
(® From column (O Use custom JSON (O Use default

— Trigger execution of workflows on I
KNIME Server via REST API N

Specify source column(s)
with input data / parameters

Open for Innovation GJ
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Automation: Call Local Workflow

Call Workflow
Table Reader (Table Based) JSON to Table
(00 | (00 |
Read deployment Access
data- It can be Deployment_Model
any source for stored locally
Container
PMML Predictor Table to JSON Output (Table)
Read Decision Tree .[I’ Lo Le
trained in the PBedllcl.Tar%et by
imi ; ecision Tree
Data Mining section Container
Table Reader Input (Table)
(00 | (00 |
Optional input
directly forwarded to the
output of the node,

unless overwritten

Open for Innovation
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Use Call Local Workflow to Send Conditional Emails with Report

Sometimes, report should be sent under specific circumstances
e E.g.if some KPlis below threshold

i - (88 |

Call Local Workflow |Binary Objects Table Row Rule Engine CASE Switch CASE Switch
Table Creator (Row Based) to Files to Variable Variable Variable (Start) Send Email Variable (End)

e -

Copyright © 2020 KNIME AG



KNIME Server as a REST Resource

Dialog - 3:2 - JSON Output (Result of REST call)

JSON Output Flow Variables »

Parameter Name (JSON Key) json-output
JSON Column % prediction-json [

Keep single-row tables simple

Model Reader

[

oK Apply Cancel

o9
Container Tree Ensemble Container
Input (JSON) JSON to Table Predictor Columns to JSON Output (JSON) Dialog - 3:1 - JSON Input (Input fom REST cal)
Flow Variables >

Parameter Name:  data-record

1
B={

o r > »—\‘ > [M > »al
e __|
Input from REST call Result of REST call

21
3
a
6
7
8

https://www.knime.org/blog/giving-the-knime-server-a-rest
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https://www.knime.org/blog/giving-the-knime-server-a-rest

KNIME Server as a REST resource

e Use Swagger, SOAPUI or Chrome e <o

& > C & datascencel.knime.com/kni doc/ind ience1.knime.c v @ % @

extension Postman to explore the - :
HTTP requests and test them

metadata >
job-control >
execution v
/va/repository/Users/moritz.heine/LaPanca Executes a job from this =
/01_Senti iction_REST i workflow
£ 01_SentimentPrec” (')‘"" R This call combines loading, executing, and deleting a job in one call. You can pass input parameter for quickform nodes defined in the workflow.
£\ 02_SentimentPrec E<E Allinput parameters are sufixed with their unique node ID in order to make the parameters unique themselves. If a parameter name is unique without the
. node ID suffix you can also omit the suffix when sending it to the server. For example, if the fully qualified parameter name is int-input-1 and there is
_1,(: My-KNIME-Hub (hub.knlme.cm ﬁ New Workflow Group no other input parameter that begins with int-input you canuse int-input asthe name in your request.
A3 EXAMPLES (knime@hub.knime.
£ LOCAL (Local Workspace) Deploy to Server... Parameters
O Execute..
N Name Description
Ig i ‘ I ) timeout
D p i |4 integer Sets a timeout in milliseconds that the call should wait for the job being loaded. If the workflow doesn't load within the time
roperues... (=) a 504 error will be returned.
x Delete... timeout - Sets a timeout in milliseconds that t
% Show history format
3 i If the workflow creates a report you can specify the desired report format. If no report format is provided no report will be
= Create snapshot e generated
P_TE) Rename... PDF
[ reset
9 Refresh boolean True if the job should be reset before execution. If false (the default) job execution continues from its saved state.

o

C ight © 2020 KNIME AG A IINA
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Remote File Handling — Cloud Storage

é?nanl:(;.tl(s)z Select Remote File CSV Reader
* Integrate remote data sources from
1 os o. (80 |
Amazon AWS, Microsoft Azure, and o .
credentials directl
Google Cloud fom 53
Azure Blob Store
Connection Select Remote File Table Reader
— Upload files
qj (00 | (00 |
— Download files, or read their content redentale downloaded
. . from Azure
directly into KNIME
— List files in remote directories Storage Counection " FaoPicker
0
— Create directories oo e/ om =
Generate URL
— Delete files / directories L\ CocgeBmauery o ector
(80 | (80 |
Selecttable

C ight © 2020 KNIME AG A IINA
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Remote File Handling — Cloud Storage

Example: Upload all files from a local directory to Amazon S3

Amazon S3
Connection List Remote Files
- o0 | o8 |

Create Unique

Bucket Name Create Directo

String to URI
> B

C ight © 2020 KNIME AG 7 A IINA
= @ KNIM



Reporting in KNIME

C ight © 2020 KNIME AG A IINA
= & KNIME



Reporting in KNIME

* Reporting in KNIME is doneviaa3® | M Dt e o
party application named BIRT v
(Business Intelligence Reporting Tool)

* Datais sent to BIRT from KNIME using
special nodes. &

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

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

- Open for Innovation ©
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Installation

e Can be installed via KNIME -> Install KNIME Extension
* Install the KNIME Report Designer

v @; KNIME Report Designer
> Q}: BIRT Framework
> @:KNIME Reporting Runtime

- Open for Innovation ©
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New Node: Data to Report

Send a data table to BIRT

Data to Report

[:I:l Set the node ]

|
Accuracy sl

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

than one data source

Copyright © 2020 KNIME AG

® O @® Dialog - 0:239 - Data to Report (Accuracy)

G Fowvanables >

~Rendering

| Use custom image scaling

Height: 100 Width: 100

Export Images ...
O PNG ( SVG

OK

Apply Cancel

S Open for Innovation GJ




New Node: Image to Report

Send an image to BIRT

— PNG and SVG are supported
formats (see node description
for details)

@® (O @ Dialog - 0:238 - Image to Report (Confusion Matrix)

Image to Report Flow Variables >
~Rendering
_ﬂ | Use custom image scaling
CI:‘ Height: 100 Width: 100
Confusion
. - Export Images ...
Matrix OPNG  SVG

Hint: Customize the image size in the Data to
Report node to fit the report oK Aoy Cancel

Open for Innovation ©
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Edit the Report

Open the workfl

KNIME Analytics Platform
File Edit View Node

D-ER GV

o o
4 KNIME Explorer 52 = 8
BBl¢ %] VB
> L My-KNIME-Hub (hub.knime.com)
> A% EXAMPLES (knime@hub.knime.com)
v 4 LOCAL (Local Workspace)
> ] 02_BigData Training
> [*] Example Workflows
> (] KNIMEUserTraining_old
> ] KNIMEUserTraining_update1
> [ KNIMEUserTraining_update2
> [ Leamathon_2019_Solutions
> [*] Screenshots

=&y

4 Workflow Coach 53 B =0
Recommended Nodes Community ~
<1Send Email 30%

¥ Java Edit Variable 14%
Fiimage to Report 8%
@ Timer Info 7%
WbV Merge Variables 5%
[ Create Temp Dir 5%
ext Output 4%
(3Loop End 4%
h#* Loaistic Rearession Learner 2% 0

£ Node Repository =0
QL -
0
& Manipulation

Views

@ Analytics
S e

£, Other Data Types
<> Structured Data
@ Scripting
3 Tools & Services
{§ KNIME Labs
¥ Workflow Control
“A" Workflow Abstraction
& Reporting
% Uncategorized

Copyright © 2020 KNIME AG

ow and click the Report Editor button in the tool bar

- X
COCRDOOH=RQAEILCOO|&T >
A\ 0: 06. Exporting Data - solution 52 = B Ly Description 53 = 8
Data to Report ~
Activity |: Exporting Data The incoming data is provided as a data setto the KNIME Report Designer
- Write predictions to disk as a KNIME table. Dialog Options
- Write Model to a PMML model file Use custom image scaling
- Create a heatmap of the normalized confusion matrix for your model and send it to BIRT. If checked, images in the table will be scaled according to the specified width
- Send your model accuracy to BIRT. and height settings. Otherwise the default size of the involved renderer is
- Define a very simple report showing the model accuracy and the heatmap of the confusion matrix. used
- Generate a PDF of your report. Itis recommendedto try this option fthe image quality in the report does not
. meetthe expectations. Depending on the renderer scaling the images here
may provide better resuls
Export image As
PMML Writer Sends any image or rendered graphics contained in the table in the selected
formatto BIRT (the reporting library). PNG is the default and will resuitin a
pixel graphic without further modification in the report.
fos ] SVG s currently in a development stage and is supported in BIRT only with
few modifications to the report. These are the steps:
Table Writer o Select SVG in this dialog, possibly change the resolution in the image
scaling fields.
n « Switch to the reporting, make sure nothing is selected in the report editor
fos | and switch to the “Script”tab. Selectthe "beforeRender” script and enter this
Tree Leamer Predictions command "KNIME.enableSVGImagesinPDF (reportContext)” (no quotes).
« Switch backto main report editor (tab "Layout"), design the report and add
> Tree Normalizer Heatmap  Image to Report the dynamicimage by linking itto the KNIME data source.
Fully Joined Data  Partitioning o= Predictor ’\,E\m  Selectthe dynamicimage report element and choose in the “Property Editor
) @ - Image® view under “Properties” the tab “Advanced" (note, you might needto
n L am o0 ] scroll). In the property list search for “Type expression” and editthe entry.
o= fos ] o= Confusion Matrix Enter “image/svg+xml", including the quote characters.
Predict unkown data Accuracy
and RowfFilter  Column Filter ~ [Data to Report et
Confusion Mat ! epo! The custom height of the image. v
» £
[ss ] A KNIME Hub Search 53 =8
‘Accuracy
Search workflows, nodes, and more..
= O B Console 2 (w2 = (=]
KNIME Console
~
oot Welcome to KNIME Analytics Platform v4.0..v201906260931 oot
bood Copyright by KNIME AG, Zurich, Switzerland oot
v
<

§ Open for Innovation
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Reporting Perspective

EIEEETERY

A 3:01. Importing Data - solution A 0: 04. Data Mining - solution A 4 05. Exporting Data - solution

4 7] 01_KNIMEUserTraini A
b [ data

4[] exercises .

Ao Importingl ;
A 02.Data Man -
A 03.Visualizat
A 04, Data Mini
A 05. Exporting
A 06. Deploym:
A 07.Model Se
A 08, Flow Vari:
A 09 Workflow ,

< >

oA Data setview 52 =0

» g Confusion Matrix
> i Accuracy

m

[ Pointer Select

= Report ltems ©
W Label

My Data Mining Report

Overall Model Accuracy

[Accuracy]

Aa Text

Dynamic Text "
Properties

Property Editor - Report B Console [T Properties

Confusion Matrix
[l

£ Data

@ Image General [ General
H Grid Description | agthor: [ ]
ist R Created by: | Eclipse BIRT Designer Version 3.7.2.v20120213 Build <3.7.2.v20120214-1408> ]
[ Table % Path: lc - 3.0.0 arima -ASL _KNIMEUserTraining\
&l Chart _Named Bxpressions | ..\, \ |
[E] Cross Tab aBesources
(BventHandler | Themes [None v]
i Quick Tools o | S :
< Aggregation  Advanced Report Ori [ Left To Right v
Display Name:
W Relative Time Period i ‘ ‘
Thimhnail: [ Htemniatec/hlank rennrt nif 11

7%5M of 2661TM

>

Copyright © 2020 KNIME AG
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Charting in BIRT

 Many chart types
* Fine control of plot appearance
 Familiar ‘Excel Like’ interface

* Supports interactivity —

New Chart —
Select the data to display in the chart and bind it to the series. :-f
=l

It elec Chart Type | . Seect Data | Format Char |

Chart Preview
Chart Title Chart Title
44
42 ™ Value (Y) Series:* 716 -
40 /\ 1 x| 12 Optional Y Seres Grouping:
38 [\ — i A
s 1 [ | Hm— 3 Mlseres1 [+ )0
‘ iy il
32 \.1 | \‘l\ 8 o 0| .
30 o ‘\ ;H E [ | \\ A B C D E
28 ' | |\ _—
2 | | N . I ‘.‘\‘ [ H'\_\ L cummooseses [ (4 ) () -
| \ \ [ ] |
I R A TR A - .
| | m [ \, a |\ W (@ inhert Data from Container [nheri Columnsony 7]
* ./ | & L | W ’ /- - .
6l ‘ﬁ ‘4 ] af I ! I t mou:w:afmm <Non i}
[ I\ ta Preview
:i ‘H.i’ w # | \ \‘( " Use the right-click menu or drag the column into series filds.
2 “v“ \( “/\\i ” | l \ 4 show data preview
101 | \ | | ( ) ( ) ]
oo | :
|
6| I
4 i‘ *‘
20 |
]
) 5 ogE"a "
29 31 33 35 37 39 41 43 45 47 49 51 53 S5 57 59 61 63 65 68 73 77 81 84 83
® [<mak | [ New> | [ fman | [ Gnea | o

Created with KNIME Report Designer. Provided by KNIME.com AG, Zurich, Switzerland >
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Tips & Tricks

e Use an underlying grid to structure the report
* Names of columns should not change

e Use the grouping function to combine results
* Use the Master Layout Tab (For footers etc.)

C ight © 2020 KNIME AG A IINA
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Exporting Data Exercise

Start with exercise: Exporting Data
* Write the predictions to a KNIME table
* Write the decision tree model to a PMML model file

e Create a heatmap of the normalized confusion matrix of your model and
send it to a BIRT report

* Send your model accuracy to a BIRT report

* Create a simple report showing the overall accuracy and the heatmap of
the confusion matrix

* Generate a PDF of your report

Copyright © 2020 KNIME AG A IINA
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Today’s Example

Final Workflow from the KNIME User Training

and putti
Visualization
Data Reading
Fils Reader ‘Column Fitter
n TN .
[ss ] [es ]
Demagics exciude
ad Hisiory Serimert Rasing
fom SAS fle and Web Actvity.

Data Export and
Reporting
|
| soiner
,: =, \
/ \ Training Predictive Models
[ cmomeren ‘
| sevemert v, | \
imers g .
\ hm:s | ‘\
| \
Excsl Reader (XLS) ‘ \
' \ Joiner | NumberTo string  MssingVaive  Coium Fater
—rEm e
e »? i
am ) >t L] + F—— | Susics
F— / om o : o] )
> CustmerKey | sdwesrchiy  adddemogaprics excude CustomerKey ‘
tizary e Serimert Aty L writsr
[
i o il
| \ )
File Reader ‘Column Rename \‘ s ]
- \ wite crrent
L - 1L \ et moded
(s ] a0 ] )
FirsyWebActvity) -
sy SR — )
» /
L EFr——
A om am
$QLits Connector DB Table Ssiector DB Reader ‘Column Rename ',/
& 8 5
am am am am
WebAckvitysgite WebAcivity First WebAckvity_
> Wetchvity
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Thank You!

education@knime.com
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