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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
Network Mining

Cheminformatics

Many integrations,
such as Java, R, Python,
Weka, Keras, Plotly, H20, etc.
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Visual KNIME Workflows
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4000+ Nodes for all Steps of End-To-End Data Science
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Overview

Installing KNIME Analytics Platform
The KNIME Workspace
The KNIME File Extensions

The KNIME Workbench
Workflow editor
Explorer

Node Repository
Node Description

Installing new extensions
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Install KNIME Analytics Platform

S e I e Ct th e K N I M E Ve rS i O n fo r KNIME Analytics Platform for Windows (installer)

The installer adds an icon to the desktop and suggests suitable memory settings

yo u r CO m p u te r' L] KNIME Analytics Platform for Windows (self-extracting archive)
.

The self-extracting archive only creates a folder holding the KNIME installation

M ac KNIME Analytics Platform for Windows (zip archive)

Windows — 32 or 64 bit

64 Bit  (441.03 MB
32Bit  (437.42MB

)

)

4Bt (444.58 MB)
32 Bit  (441.15MB)
)

)

4 Bit  (529.54 MB
Bit (525.59 MB

Linux S,

KNIME Analytics Platform for Linux

1 Bit (5542 MB)

Download archive and extract the |

file, Or dOWnload insta”er package KNIME Analytics Platform for Mac 0SX (10.11 and above)
and run it

Download from here: https://www.knime.com/downloads

© 2021 KNIME AG. All rights reserved. 7

1Bit (522.98 MB)
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https://www.knime.com/downloads

Start KNIME Analytics Platform

Use the shortcut created by the installer

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

J I [2 =1 Application Tools KNIME_v3 - oIEl

“ Home Share View Manage v 9

p

w\(y > 4 » ThisPC » Windows8_0S (C:) » Program Files » KNIME_v3 v ¢ Search KNIME_v3 0
8 Downloads A Name ? Date modified Type Size o
& Recent places | configuration 27-Jan-1611:5 File folder
|| Boxeryptor dropins File folder
23 Dropbox (KNIME) . features File folder

jre File folder
+& Homegroup ) p2 File folder
plugins File folder
1% This PC Q artifacts.xml XML File
iu Desktop [ eclipsec.exe Application
| Documents knime.exe Application
& Downloads | knime.exe.manifest
W Music 2 | knime.ini Configuration sett...
& Pictures 1) knime-workspace.zip Compressed (zi
# Videos | LICENSE.TXT Text Document
i Windows8_0S (C:) v ™ quickstart.pdf Adobe Acrobat D...

17items  1item selected 311KB

Open for Innovation
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The KNIME Workspace

The workspace is the in which workflows (and potentially data

files) are stored for the current KNIME session.

Workspaces are portable (just like KNIME)

KNIME Analytics Platform Launcher

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

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

» Recent Workspaces

Workspace: | C:\Users\knime\knime-workspace v Browse...

Cancel

© 2021 KNIME AG. All rights reserved. [}
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The KNIME Analytics Platform Workbench

KNIME Analytics Platform _ x
File Edit View Node Search Help
N-EBE @IV {15% «|3 ~AROCOCDOOE="RAEIZC00|& Q
A KNIME Explorer 32 B B 21| B = 8 A 3KNMEpoject 2 @ = B Ly Description 2 = [g
i My-KNIME-Hub (api.hub.knime.com) a A )
A5 EXAMPLES (knime@api.hub.knime.com) Row Filter A
v 4 LOCAL (Local Workspace)
v [ Example Workflows
= 235!: E“";P:e;' The node allows for row filtering according to certain criteria. It can include or
“] Customer Intellige
L] Cust " exclude: certain ranges (by row number), rows with a certain row ID, and rows with a
= ;{Zﬁjl b KN I ME Explorer My first Workflow certain value in @ selectable column (attribute). Below are the steps on how to
=g . configure the node in its configuration dialog. Note: The node doesn't change the
< > domain of the dat .. values in
newessecae NOCE Descri ption e
&) Workflow Coach 52 =] File Reader IRow Filter Column Filter Table Writer out
Re ded Nod: c i A
ecommended Nodes ommunity D" L] % o » !l£ o -
FGroupsy 12% In- or exclude rows by criteria
3y Joiner 9% ® ® ® 8
)+
2[* Column Filt 8% h 5 =
{4} Column Fiter read adult.csv  keep only records remove gender write table AREERE ¢ =

% Concatenat i
oncatenate born in the US

#[s] String Manipulation ~ = = m ‘
75 Reference Row Filter WO rkﬂOW CoaCh op

Rule Engine 3% R

1 Math Formula 2% KNIME | Hub ? : sign in
= Rule-based Row Filter 2%

£3 Column Rename 2% \ Searct e 5

Y sorter 2% i B bt i i

[[FPivoting 1% .

X 1 Workflow Editor

A Statictice 1o Y

Q| Welcome to the
£ Node Reposito R Jg=m
no KNIME Hub

& Manipulation & c £ p .
Q Views Solutions far.data science: find warkflowe _nodes and

2 s . : v & KNIME Hub
£, Other Data Types NOde Repos“:ory

<> Structured Data

G Script GE Outline 52 = B B console £ NodeMonitor 53 =P P
« Scripting

3 Tools & Services - Node: | Row Filter (3:6) |
% Community Nodes

 KNIME Labs State: | EXECUTED ‘

Y, Workflow Control

W Workflow Abstraction ‘ Port Output Port0 v Load data COﬂSOle & NOde Momtor

1 Social Media

Pt D age workclass falwgt education educauvn-num  marar-siaus sccupauon \ceuonsip  race  sex  capital-gain  capital-loss hours- A
Rowd 39  State-gov 77516  Bachelors 13 Never-married Adm-clerical Not-in-family White Male 2174 0 40
q Rowl 50 Seff-emp-not-inc 83311 Bachelors 13 Married-civ-spouse  Exec-managerial  Husband White Male 0 0 13
Outl I n e Row2 38  Private 215646 HS-grad 9 Divorced Handlers-cleaners  Not-in-family White Male 0 0 40 v
< >
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KNIME Explorer

4~ KNIME Explorer 53

= In LOCAL you can access your own

BBl S|

Zoe KNIME-Hub (hub.knime.com)
_l}g EXAMPLES (knime@hub.knime.com)
v 4 LOCAL (Local Workspace)
v [77] Example Workflows
[ Basic Examples
v [77] Customer Intelligence
™7 Churn Prediction
v [77] Credit Scoring
A% Building a Credit Scoring Model
™7 Customer Segmentation
™7 Retail
™7 Social Media
"] TheData

] MyData

© 2021 KNIME AG. All rights reserved.

na
(]

workflow projects.

Other mountpoints allow you to
connect to

EXAMPLE Server

KNIME Hub

KNIME Server

The Explorer toolbar on the top has a
search box and buttons to
&= select the workflow displayed in the active
v editor
<" refresh the view
The KNIME Explorer can contain 4

types of content:
Workflows
Workflow groups
Data files
Shared Components
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Creating New Workflows, Importing and Exporting
Right-click inside the KNIME Explorer to create a new workflow or a workflow

group, or to import a workflow
Right-click the workflow or workflow group to export

» £~ EXAMPLES (knime-guest@http://public

LOCAL (Local W
S mapaaram 45 New KNIME Workflow... CXSK ) Export
¥ ™ KNIMEUserTra ™ New Workflow Group... Export KNIME workflow(s) »
» data
v Jexercises |43 Import KNIME Workflow... e o Import Exports KNIME workflows.
PCORLS  ~ Export KNIME Workflow... Workflow Import Selection <
Ao02. D.au Delet Select the items to import.
44.03.visy clete. Select workflow(s) to export: LOCAL:/user_training Select...
Ao0a.Dpat: Ao Rename...
‘A 05. Flow Source:
A 05.
A5 06. Expe r‘ Configure... O File: Nolumes/ e e — Destination workflow file name (.knar): /Users/rb/user_training.knar Browse...
4.07. Worl Execute...
ﬁ‘g: m‘: Cancel execution Select root directory: Opticrs
- y usl
10. Date B Reset
ﬁ 1.3 Destination: Exclude data from export.
A12.0ep ¢® QuickForm Execution...
pre’dic(i( Select folder: |LOCAL:/ Browse.. o
» ™ solutions Workflow Credentials... > ;_data
» Msupplemens  Workflow Variables... Import Elements: ¥ [Iworkflows
Final Workf
& L Edit Meta Information... Select A
£ Node Repository & Refresh T Select All Deselect all
. Copy Locati >
g opy Location
» &0 Py
> ,&!;«aninulanon Cut
> Q views S
> {Z] Copy 8C
» & Database Paste

> B OtnerData Types cance cancel | (NN
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Node Repository

£ Node Repository = g

e 0 7 The Node Repository lists all
B KNIME nodes

> quer ) £ Node Repository = 8
» “File Handling

R [reso v The search box has 2 modes

>.‘4Manipulation V|£|IO
PQ iews v ead
> @ Amaytcs B e rescer & Standard Search — exact match of node

» & Database [(»File Reader
> cﬂ Otner Data Types ARES ARFF Reader n a m e
» <> Structured Data B, csV Reader
P & Scripting = Line Reader lfQ S i d i i d
> & Tool Integration B, raoe eader 1 yoda Reposiony . R Fuzzy Search — finds the most similar node
P %0 Community Nodes FL PMML Reader = ,
> FKNIME Labs £, Model Reader R [Read v name
» V. Workflow Control [Fixed Width File.  J§ FQCReader - /Community Nodes/NGS/I0
> I! Social Media %;List Files “ ROIReader - [Community Nodes/NGS/IO
» = Reporting i*'_‘,Read Excel Shee ﬂSAMReader - /Community Nodes/NGS/IO N Od eS Ca n be ad d ed by d rag a n d
P:&:}:Chemistry [ Read Images B, csv Reader - /I0/Read
» £ ChemAxon [ Infocom | v @ Analytics o XML Reader - /Structured Data/XML d f m h N d R I r! /

v @ Mining B QCIDReader - /[Community Nodes/OpenMS/QCF ro p ro t e O e e pOS I to to

v 4 Weka &3 WAV Reader - /Community Nodes/Signal Proces:

v &) Weka (3.7)  SDF Reader - /Chemistry/I/O th W kﬂ E d 't
v &) Classificat st’File Reader - /I0/Read e O r OW I O rl
v o bayes ARTE ARFF Reader - /IO/Read
v@ret =, Line Reader - /I0/Read
tal PiL PMML Reader - /I0/Read

A_,Model Reader - [IO/Read
[ Read Images - /I0/Read
[% BeeF Reader - /Other Data Types/Network/IO/Fi
QJSON Reader - /Structured Data/JSON
« = OMERO Reader - /Community Nodes/KNIME Ima
| > Opera Reader - /Community Nodes/HCS Tools/IC
:,Q FastQReader - /[Community Nodes/NGS/IO
EEMZTabReader - /Community Nodes/OpenMS/Cor

A AATIADARAAr IR Ameiinite Madan (OnankAC IO



Description

Ay Description 52 =

Row Filter

The node allows for row filtering according to certain criteria. It
can include or exclude: certain ranges (by row number), rows
with a certain row ID, and rows with a certain value in a
selectable column (attribute). Below are the steps on how to
configure the node in its configuration dialog. Note: The node
doesnt change the domain of the data table. |. e. the upper and
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
out.

Niala ntinne
1
L 9 VPUONS

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

Column value matching
If filter by attribute value is selected, selectthe name ofthe

© 2021 KNIME AG. All rights reserved.

v

The Description window gives
information about:

Node Functionality

Input & Output

Node Settings

Ports

References to literature

Open for Innovation
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Workflow Description

Q Description &3

My _First Workflow

Title f‘ﬂ} First Workflow

Description

This workflow reads data, removes uninteresting columns and rows

writes the resulting data table to a CSV file

Tags

Links

Creation Date 2019-7-2

Author Ana Vedoveli

© 2021 KNIME AG. All rights reserved.

’E When selecting the workflow, the
% Description window gives
information about the workflow’s:
N Title
= Description

Associated Tags and Links
Creation Date
Author
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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 3§ By = B
Recommended N des Community #*
o Partitioning 7%
=]* Column Filter 7%
1,;‘Joiner 7%
)}ik-Means 6%
= Row Filter 6%
® Color Manager 5%
i Statistics %
RS A s

© 2021 KNIME AG. All rights reserved.

File Reader

Column Filter

(b »

Node 1

> >

®
Node 2
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Node Monitor

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

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

B console g Node Monitor 53 SE =
Show Variables

State:  EXECUTED Show Configuration

Show Entire Configuration

Node: Get Customers from Database (0:1207)

A

Port Output el Show Node Timing Information

ID MaritalStatus Gender EstimatedYearlylncome NumberOfContracts Age Available401K CustomerV: Show Graph Annotations yducts
CustomerID: 722204 S F 80000 4 42 1 1 4 ) Private Investn
CustomerID: 489847 M M 60000 2 46 1 1 4 a Private Investn
CustomerID: 8444723 M M 40000 1 32 |1 2 3 0 P+B Investmer
CustomerID: 1487427 M M 30000 2 63 1 1 2 2 P+B Investmer
CustomerID: 4693433 M M 20000 2 63 1 1 3 4 Gold Investme
CustomerID: 7724940 M M 30000 2 33 1 2 3 0 P+B Investmer
CustomerID: 9784443 M M 60000 2 34 1 2 3 0 P+B Investmer
CustomerID: 3177757 M M 70000 2 57 |1 1 <) 2 Fund Manager

Open for Innovation
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Console and Other Views

&) console &2
KNIME Console

iz
ES
Q2

0

hx
wkx

Welcome to the KNIME Analytics Platform v3.3.2.v201704041558 bl

Copyright by KNIME GmbH, Konstanz, Germany

Rk

Log file is located at: /Users/kathrinmelcher/knime-workspace/.metadata/knime/knime.log

WARN
WARN
WARN
WARN

File Reader
File Reader
PMML Reader
Database Reader

View Node Help

SWHPbPPOSD

© 2021 KNIME AG. All rights reserved.

Console
Description

Error Log

KNIME Explorer
KNIME Hub Search
Node Repository
Outline

Workflow Coach

Other...
Reset Perspective...

Quick Node Insertion...

Open KNIME log

2:232 Can't access 'knime://knime.workflow/../../data/SAS_Scores.csv'. (/User
2:236 Can't access 'knime://knime.workflow/../../data/Webdata%2001d%20System.
2:244 Input file '/Users/kathrinmelcher/knime-workspace/New_ETL_Course/data/U
2:238 Could not determine table spec from database query: [SQLITE_ERROR] SQL
[ JoN ) Show View
type filter text (%]
» (= API Tools
Alt+Shift+Q, C » & Ant
» (= Data Management
y » (= Debug
Alt+Shift+Q, L » (= Erlwood Knime Client Extensions
» (= General
» = Help
» (= Java
N » (= Java Browsing
Alt+Shift+Q, O » (= KNIME Report Designer
P (= KNIME Views
= » (= Plug-in Development
AltsShift+Q, Q o
P (= Report Design
P (= Team
Ctrl+Space P = XML

Cancel

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.

Open for Innovation
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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 Input

Model
Decision Tree o
View (JavaScript)
Decision 4! Flow Variable
Tree Learner
0 Image
> H— Database Table
/— rl:l \ Database Connector Selector
/ - \‘\ Decision Tree | DDy
Partitioning | | Predict - -
>/ | o
& g |
oo S —
s ° Database Database
Connection Query
Data

nnnnnnnnnnnnnnnnn
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More on Nodes...

A node can have 4 states:

File Reader

[} »

File Reader

[} »

File Reader

[+ »

File Reader
[} »
(X

© 2021 KNIME AG. Al rights reserve

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

Configured:

The node has been configured correctly, and can be executed.

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

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

Most nodes require configuration

To access a node configuration
window:

Double-click the node

Right-click -> Configure

® Dialog - 0:2 - File Reader

m Flow Variables  Job Manager Selection ~ Memory Policy

| Enter ASCII data file location: (press 'Enter’ to update preview)

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

Preserve user settings for new location Rescan

Basic Settings
read row IDs Column delimiter: , $ 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)

Row ID D Sepal.... D Sepal... D Petal.... D Petal.... § Species

| J 5.1 3.5 1.4 0.2 setosa
| B 4.9 3 1.4 0.2 setosa
| E 4.7 3.2 1.3 0.2 setosa
| &} 4.6 3.1 15 0.2 setosa
. 5 5 3.6 1.4 0.2 setosa
| [3 5.4 3.9 1.7 0.4 setosa
| K 4.6 3.4 1.4 0.3 setosa
Bs 5 3.4 1.5 0.2 setosa
| El 4.4 2.9 1.4 0.2 setosa
| BU) 4.9 3.1 15 0.1 setosa
Bu 5.4 3.7 15 0.2 setosa
| ¥ 4.8 3.4 1.6 0.2 setosa
l 13 4.8 3 1.4 0.1 setosa
| O 4.3 3 1.1 0.1 setosa
| B8 5.8 4 1.2 0.2 setosa
| B8 5.7 4.4 15 0.4 setosa
| BY 5.4 3.9 1.3 0.4 setosa
| BE] 5.1 3.5 1.4 0.3 setosa
- . p—— - - -
OK Apply Cancel ?

© 2021 KNIME AG. All rights reserved.
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Node Execution

Right-click node e \
Select Execute in context menu —=

Configure... F6
Execute F7

Execute and Open Views Shift+F10

o [

Cancel F9

If execution is successful, status
shows green light

Reset F8
Edit Node Description... Alt+F2
New Workflow Annotation

Connect selected nodes Ctrl+L

If execution encounters errors,
status shows red light

Disconnect selected nodes Ctrl+Shift+L

Create Metanode...

BEE%" % wE

Create Component...

|
-3

Compare Nodes
Show Flow Variable Ports

Cut

i ok

Copy
Paste
Undo

Q

Redo

Delete

File Table

A x

nnnnnnnnnnnnnnnnn
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Tool Bar

A1 W gioox B F AR OO =R HSZ0 S Ria

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

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

0o08F00

nnnnnnnnnnnnnnnnn

© 2021 KNIME AG. All rights reserved. KNIME



Node Views

. . @ Configure... F6
Right-click node N g
. . B)  Execute and Open Views Shift+F10
Select Views in context menu o .
Select output port to inspect execution results - e e
=0 New Workflow Annotation
d B Connect selected nodes Ctrl+L
d B Disconnect selected nodes Ctrl+Shift+L
Scatter Plot 2 Create Metanode...
77’P Create Component...
Ej Cenfigure... F6 Q Interactive View: Scatter Plot
— Exccude e Ej? Compare Nodes
B  Execute and Open Views Shift+F10
Cancdl F9 Show Flow Variable Ports
Scatter Plot P et . of Cut
__ = Edit Node Description... Alt+F2 & Copy
= New Workflow Annotation Paste
o o~ Connect selected nodes Ctrl+L <J Undo
d B Disconnect selected nodes Ctrl+Shift+L Redo
Plot View ] Create Metanode... ¥ Delete Data View
| Create Component... B Image
Q  Interactive View: Scatter Plot BR Input data and view selection

Open for Innovation
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KNIME File Extensions

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

* knwf for KNIME Workflow Files

Workflow_1.knwf

* knar for KNIME Archive Files

Group_wf_1.knar

nnnnnnnnnnnnnnnnn
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Hot Keys (for Future Reference)

Task

Node Configuration

Node Execution

Node Connections

Move Nodes and Annotations

Workflow Operations

Metanode

© 2021 KNIME AG. All rights reserved.

Hot key

F6
F7

Shift + F7

Shift + F10
F9

Shift + F9

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

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

Description

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

executes all configured nodes

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

cancels all running nodes

connects selected nodes

disconnects selected nodes

moves the selected node in the arrow direction

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

resets selected nodes
saves the workflow

saves all open workflows
closes all open workflows
search workflow for nodes

opens metanode wizard

nnnnnnnnnnnnnnnn



Getting Started: KNIME Example Server

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

Workflows also available on KNIME Hub

4 KNIME Explorer 52
BHE B

8
% | v B

Ao My-KNIME-Hub (hub.knime.com)
v 4 EXAMPLES (knime@hub.knime.com)
Double-click to see the examples
v 4 LOCAL (Local Workspace)
7] Example Workflows

A "0: 01_Brample_for_Standard_Preprocessing 53

Analytics Platform

£ KNIME Explorer 53
®EEB

® o

|_Bxample_for_Standard |

This is a temporary copy of “knis ES/U ) ETL Data! ) Basic_Bxamp
e My-KNIME-Hub (hub.knime.com) Use "Save As...” to save a permanent copy of the workflow to your local workspace, or a mounted KNIME Server.
v 4% EXAMPLES (knime@hub knime.com)
(%] 00_Components
{7 01_Data_Access
v [ 02_ETL_Data_Manipulation
v [ 00_Basic_Examples

Simple Preprocessing Example

A 00_Visual_Analysis_of Sales Data f
iz o e e T Shows the use of different filter nodes. [7] MyData
A 02_ETL Basics
£ 01.Fitering Reference Nominal Value
[77] 02_Aggregations Column Filter Numeric Binner Row Filter
(™7 03_Joining_and_Concatenating »
{7 04 Transformation R > B » > =
£ 05_Indexing_Searching ' = = =
(] 06_Date_and_Time_Manipulation i i [ : : -
A Random Forest Model Workflow 15 Plat File Reader RowFilter Column Filter | Replace numeric Filter by this
fandom fotest ModeWorkilowi! ) Histes column age with new attribute
£ 03 Visualization 3> > 2 > an atiibute column
] 04_Analytics
[ 05_Reporting ° ° °
{7 06_Control_Structures keep rows where
£ 07_Scripting " “native-country” is missinJ
] 08_Other_Analytics_Types |
e 5 i Reference
;: ?z»;meg’;'“ ‘ Row Filter Row Filter Concatenate
. Big_Data
- > >
[ 20_Strange_but_Educational | M 2 - 4
[ 40_Partners
£ 50_Applications - - -
£ 99_Community \ "Exd:lue those :'((m:)sl filter e():imple //
rom the original table with a
4 LOCAL (Local Workspace) ot Gassion; 1]
v

© 2021 KNIME AG. All rights reserved.

Open for Innovation

KNIME



KNIME Hub

KNIME ~ H

KNIME Q_ Search workflows, nodes and more

Welcome to the

KNIME Hub

Solutions for data science: find workflows, nodes and components, and collaborate in spaces

KNIME Hub > knime > Spaces > Examples > 08_Other_Analytics_Types > 02_Chemistry_and_Life_Sciences > 07_Gene_Expression_Analysis

s Gene Expression Analysis

A place to share knowledge
about Workflows and Nodes

https://hub.knime.com
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The KNIME Hub

KNIME

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

Q_ heatmap
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Searching Nodes and Workflows

KNIME Q_ heatmap

()
o/,

KNIME Hub > Search

42 results

Al &+ Nodes ¢ Components s{g Workflows

Visualization of screening data with HCS-Tools

" LY
Gene Expression Analysis and matched normal tissue
from three patien al squamo ell carcinomas
S
S'{R //journals.plos.o nal.po
Create Heatmaps in KNIME and use R to add 't is possible to create heatmaps with dendrograms with the help to R. You would have
of® Dendrograms to check the code if the distance and cluster settings fit your needs. Yi F‘:"‘
= export the numbers behind the. “a

heatmap_test tyler > Public

& &
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Opening a Workflow from the Hub

Open for Innovation

KNIME  Huw

KNIMEHub > knime > Spaces > Examples > 08_Other_Analytics_Types > 02_Chemistry_and_Life_Sciences > 07_Gene_Expression_Analysis

sfg Workflow

Gene Expression Analysis

[[Life Sciences | [ Bioinformatics | [R | [ Shared components | [ interactive views |

Last edited: 24 Apr 2020

This workflow illustrates the use case of analyzing and annotating gene expression data

Requirement: R package edgeR

Select Input Files Differential Expression
(positive and control)  Read Data R Snippet ViewResults  Gene Information

o———e| » | —— p—

Clustering, Heatmap,
Gene Details

°
Action required
Select Cluster of interest

» L —

Pathway Enrichment

e ° e
Differential gene expression Action required:
sis Select genes of interest

In this workflow, we analyze RNA-Seq data from tumors and matched normal tissue from three patients
with oral squamous cell carcinomas (https://journals.plos.org/plosone/article?
id=10.1371/journal.pone.0009317). Differentially expressed genes are discovered using the R package
edgeR and are then displayed in an interactive view. Subsequently, genes are hierarchically clustered
based on their expression pattern, and the results are shown via a dendrogram alongside a heatmap. We
then perform a pathway enrichment analysis and look for compounds targeting the gene product of

intaract

Analysis
,! Query and Display Compounds
for selected Targets
° >
Action required: >
Select Pathway of interest wi

| o
Ex

Used extensions & nodes
Legal

Discussion
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Edit the Workflow

: 3 — O X
Row Filter - KNIME Hub X +

&« C & https:;//hub.knime.com/knime/extension... ¢ ‘ :

KNIME Q_ Search work

~ Row Filter

The node allows for row filtering ¢
criteria. It can include or exclude:
> > row number), rows with a certain

ig value in a selectable coli
Mnipgatos are the steps on nfigue

configuration dialog. Note: Pha®c™
the domain of the data table. I. e. the upper and lower
possible values in the table spec are not adapted, ever
or one value is fully filtered out.

4

File

Ba> o b a.

© 2021 KNIME AG. All rights reserved.

A\ 70: 02_StringManipulation_MathFormula_RuleEngine £3

View Node Help

100% v| § = AFOOCDOODEPREQELLZCO0O|$ T >

= (=

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
ENg '» fx) PP 5] >
A' 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

Drag & Drop

W ai@oipuib o
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Sharing the Workflow on the Hub

File

L

=

A Node Repository o] ’ l

Edit View Node Help
BE G "3 = gt

& 4 KNIME Explorer 53

BEEB|&S

v s My-KNIME-Hub (hub.knime.com)
.i) Double click to connect to KNIME Hub
4‘}5 EXAMPLES (knime@hub.knime.com)
4~ LOCAL (Local Workspace)

&y 10
& Manipulation
Q Views
¥ Analytics
S DB
%, Other Data Types
<> Structured Data
@ Scripting
9" Tools & Services
i KNIME Labs
W, Workflow Control
‘A" Workflow Abstraction
1 Social Media
=1 Reporting
¥ Chemistry

1. Save your Edits

OV OWWHeRQEISZLOCO0O0| &[>

q

gine &3

2. Connect to KNIME Hub

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 Row Filter Rule Engine Math Formula String Manipulation
b r—r %P 15 P> f[5] >
® (] &) (] ®
Read filter data 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

a

=

Moilaop oo
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Log in the Hub

& 4 KNIME Explorer 53

y's) HEB

v Lo My-KNIME-Hub (hub.knime.com)
(i) Double click to connect to KNIME Hub
gg EXAMPLES (knime@hub.knime.com)
4 LOCAL (Local Workspace)

&

OB Login to 'My-KNIME-Hub':
10 & Anew tab has been opened in your browser.

Ve |

Ana cancel retry
DB
Other Data Types

<> Structured Data

@ Scripting

9, Tools & Services

#§ KNIME Labs

W, Workflow Control

‘A" Workflow Abstraction

1@ Social Media

£ Reporting

{?’ Chemistry

© 2021 KNIME AG. All rights reserved.
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Login

4 paolotamag

%) Login

KNIME.com

EA P |
: : : = ]
File Edit View Node Help Log in | KNIME X +
Ty . : PSS N = ™
Hmi g : : e HHOODOOHES :
e | : s = & & https://www.knime.com/user/login?destination=oauth2/au... ©» @ ¢ ‘

KNIME Forum
Account Credentials

@ Create Account
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Stay connected with KNIME

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

Forum: forum.knime.com

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

ND{E KNIME Hub: hub.knime.com
1S

© 2021 KNIME AG. All rights reserved.

Follow us on social media:

™ 7 &
in 2 (9
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Exercise L1-LS:

Download the course material from the KNIME Hub
https://hub.knime.com/knime/spaces/Education/latest/Courses/

[ ] knime/Education - Courses - X =

<« C @ hub.knim ourses/ * ° (4]

Open for Innovation

Hub Q. search workflows, nodes and more. ? : signin

KNIME Hub > knime > Spaces > Education > Courses

&R Public space

Education

Last update: 25 Jun 2020 Qo

Home > Courses

“a

[  L1-DS KNIME Analytics Platform for Data Scientists - Basics

[3  L1-DW KNIME Analytics Platform for Data Wranglers - Basics o
[3  L1-LS KNIME Analytics Platform for Data Scientists - Life Science - Basics o
[  L2-DS KNIME Analytics Platform for Data Scientists - Advanced o
[  L2-DW KNIME Analytics Platform for Data Wranglers - Advanced o
[9  L2-LS KNIME Analytics Platform for Data Scientists - Life Science - Advanced o
3 L3-PC KNIME Server Course - F ionizing and C o
[3  L4-BD Introduction to Big Data with KNIME Analytics Platform o

Open for Innovation
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https://hub.knime.com/knime/spaces/Education/latest/Courses/

KNIME Extensions

» [0 KNIME & Extensions

» U KNIME Big Data Extensions

» LU0 KNIME Community Extensions - Bioinformatics & NGS

» [0 KNIME Community Extensions - Cheminformatics

» U KNIME Community Extensions - Image Processing and Analysis
» LU0 KNIME Community Extensions - Other

» U0 KNIME Community Extensions Sources

» U KNIME Labs Extensions

» U KNIME Node Development Tools

» U0 KNIME Partner Extensions

» [0 KNIME Server Extensions

» [0 Marvin Chemistry Extensions (donated by Infocom & Chemaxon)

© 2021 KNIME AG. All rights reserved.

nnnnnnnnnnnnnnnnn



Selected Extensions from the Life Science Community

Mass

Cheminformatics Bioinformatics

v <ok CDK .. -
i Lhasa Limited v (= SegAn S
e L i # G I 'I 'ZL_:';qBS Seq Analysis peCtrometW

Converters o ¥ Generic 7
g Modifiers o .’?Z”B” oty Metabolism (= Benchmarking v (= OpenMS
@ Calculators t ¥ 2D Coordinates 5 Reaction \5 Data Mining & C}Onverslo‘n
e Geometry Sgn Atom Signatures (= Databases > @ File Handh_ng
e Fi int Y ChemSpider {?_ Chemi (= Error Correction & D Pr?c.essllng
e Fmgerpn;\ S & Connectivity v - emistry = Local Alignment @ l,:,"entl,f\ratlon

i & Depiction = I/Q . » (> Metagenomics [CZ . a‘:'d ignment .
g Searching 7 Element Filter ™ Mining & NGS Quality Control L; QECpF'IleIe-I:;ZF::;y prediction

Reactions > Fi int Similari ™ Mi 22 : 1 i

& Fingerprint Similarity Misc = NGS ROl Analysis i e

e Viewing
€} Experimental

@} Testing

/) Fingerprints

H¥ Hydregen Manipulator
*B& Lipinski's Rule-of-Five
> Mass Calculator

Qo Molecular Properties

+ Translators

(= Phylogeneny

(= Read Mapping

(= Sequence Alignment
(= Sequence Comparison
(= Simulators

(= Signal processing and preprocessing

> [ Targeted Experiments

(= Utilities

v (O Vernalis ;—; OPSIN i sk
Chemist SMARTS Query > (= Utilities 1 C
@ Chemistry @ Structure Sketcher (= Variant Detection H Ig h O nte nt

[ ] Collections
Zau Databases
f?g European PubMed Central

!{ Substructure Search
A% Sugar Remover
CH, Sum Formula

G& Gustaf

GustafMateloining

Screening

, [ Fingerprints ¥ Symmetry S v . HCS Tools
+ff} Flow Control P, XLogP S Data Manipulation
B 10 - ¥) Data Views
$3 Matched Molecular Pairs (MMPs) & ‘EIIWOOd e = i 10
Blo i tools 25

1111 Plotting (Views)
75 RCSB PDB Tools
8. Local PDB Tools
Al Sequence Tools
={7 Speedy SMILES
% Testing

=% Miscellaneous

“2 Structure Data Format Converters

%, Structure Similarity
|| Structure Properties
. Virtual Screening

V Evaluation and Ranking

& SAR Analysis
= Viewers

! Testing

v (= NgsToolbox
(= Read Mapping

(= SAM and BAM Manipulation

(= SNP Calling
(= VCF and BCF

&= Normalization

iln Population analysis
Y Pre-Processing

Q€ Quality Control

@ Screen Mining

P Utilities

Open for Innovation
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Selected Commercial Life Science Extensions

Q

v 4% BioSolvelT Nodes

> CoLibri (Chemistry Spaces)

> etly10
ﬂAssess Affinity with Hyde in SeeSAR
ﬂCompute FTrees Similarity
3 compute FlexS Alignments
Compute LeadIT Docking
(@] convert Molecules with Naomi
FTrees Query Generator
[ Filter Molecules with Naomi
FlexX Docking
£l Generate 3D Coordinates
(@] Generate Protomers / Tautomers with Naomi
(& Interactive BioSolvelT Table
ﬂ Interactive SeeSAR Viewer
Prepare Receptor with LeadIT
(®1Run ReCore Interactively
Search FTrees Fragment Space
ESeeSAR Project Generator

¥ &) ChemAxon / Infocom
V& JChem

> eilylo
b ¥ Converter
» (@) Marvin
» 5% Calculator Plugins
P & JChem Base
» &) JChem Cartridge
P >|< Standardizer
> (@) Structure Checker
P © Name to Structure
P ™ Screen

JKlustor

P | = Reactor

> |1: Markush Viewer
» [ Metabolizer
P “, Fragmenter

» 8, Marvin

inte:ligand

Your partner for in-silico drug discovery.

Further extensions including detailed descriptions can be found at https://hub.knime.com

ts reserved.

W) cresset

v ¥, Cresset
2 4 e Forge
» €2 Models
» &), Project
e Forge Align
4 Activity Miner
Ef FieldTemplater
v Q Spark
6 Spark Fragment Selector
% Generate Spark Database
QSpark Database Search
v W, XedTools
W&, XedMin
W, XedeX
@Torch/Forge Molecule Viewer

Pharmacelera

OE

MOLECULAR OPERATING ENVIROMENT

v P MoE

b

v vV vV vV vV vV vV VvV VvV VvV \«wv¥

[

2 © © © © © © © © © © © @ ©

Input

Output

Convert
Transform
Process
Calculate
QuaSAR
Fingerprints
Simulations
Bioinformatics
Fragment Based Design
CombiChem
Miscellaneous
Pharmacophore

Materials

SCHRODINGER.

7 n Schrodinger
D &5 Readers/Writers
P >Z Converters
> B Ligand Preparation
> [ Property Generation
b B cheminformatics
b n Pharmacophore Modeling
P ﬂ Protein Structure Prediction
> [ Docking and Scoring
> B Molecular Mechanics
> B Molecular Dynamics
> [ Quantum Mechanics
> B Workflows
> [ Fittering
> B Reporting
> [ scripting
> B Tools

Open for Innovation
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Installing KNIME Extensions

There are different ways to install KNIME extensions:

Option 1: Via the menu bar in the KNIME Analytics Platform and select your
extension from the list (feasible if you know the name of the extension

e e Install

Available Software

Check the items that you wish to install.

type filter text ) Select All
Name Version
» 000 KNIME & Extensions

KNIME Ii , Edit View Search Help » (00 KNIME Big Data Extensions.
[— » 000 KNIME Community Extensions - Bioinformatics & NGS

T3 New... N g 1 » U0 KNIME Community Extensions - Cheminformatics
» 000 KNIME Community Extensions - Image Processing and Analysis
; » (00 KNIME Community Extensions - Other
& » 000 KNIME Community Extensions Sources
» 000 KNIME Labs Extensions

Deselect All

=
& 4 KNIME Exp
o,

= Closelil eI " » UDKNIME Node Development Tools
> LeMy-KN  pocant Workflows o » 00 KNIME Partner Extensions
» £ ExAMI » 000 KNIME Server Extensions
v 4 LocAL » 000 Marvin Chemistry Extensions (donated by Infocom & Chemaxon)
»[Exa

A5 Import KNIME Workflow...
& Export KNIME Workflow.

A Export >
Details
Switch Workspace >
Preferences
£ Export Preferences...
& Import Preferance Show only the latest versions of available software Hide items that are already installed
Group items by category What is already installed?

Update KNIME. Show only software applicable to target environment

Restart
Exit

Cancel

Open for Innovation

© 2021 KNIME AG. All rights reserved. KNIME




Installing KNIME Extensions

There are different ways to install KNIME extensions:

Option 2: Via the KNIME Hub (hub.knime.com): Drag-and-drop the required

extension (or node) to your workflow

© 2021 KNIME AG. All rights reserved.

KNIME Analytics Platform - /Users/janinamothes/knime-workspace
100% B § oo d 14 * Q

£ KNIVE Explorer 5 =0

10 KNIME Ansiytice Plaform /A, 0 KNIME_project 83

> Lz My-KNIME-Hub (hu e com)
» 5 EXAMPLES (knime@hub knime.com)
v 4L0CAL (Local Workspace)
> example worktions
A KNME project

KNIME Base Chemistry Types - X+

@ hub.knim knime.features.chem.types/latest *
KNIME  Hub Search workflows, node mor signin

KNIME Hub > knime > Extensions > KNIME Base Chamisty Types & Nodes

- Extension

KNIME Base Chemistry Types & Nodes ¥

va21 @ Do

£ Worktiow Coach 53

£ Database Reader (legacy)
B rmenesse
ritve

S Database Comnection Tabl Rea. 2%
108 Reader
3 Oatabase Cannactor(egacy) 1%

> Database Table Selector (egacy) 1%
08 Query Reader ™
> 0B Table Selector "%

Console 8 Ly Node Monitor 5 Progre
£ Node Repository =] e 12 Ly =

e BB B o4

& KNIME Console

°
oo Welcone to KNIME Analytics Platform v4.2.2.v2020
poos Copyright by KNIME AG, Zurich, Switzerland

Log file is located at: /Users/janinanothes/knine-workspace/

> i Tools & Services

This feature contains chemistry type definitions, which are mandatory for the

usage of KNIME chemistry extensions.

Included nodes & related workflows

4 Included nodes  ={* Related workflows

Fingerprint Bayesian  (Variant) of Naive Bayes for

Learner fingerprint columns, i.e. bitvectors.
The learner implements a Naive
Bayes like algorithm

hemistry > Mining

Fingerprint Bayesian  Predictor node to the Fingerprint

Predictor Bayesian Learner node, assigning
score values to test data, The input
data needs to c.

hemistry > Mining

<0 Short link

ps i mesenLssicFed.. [

»
B

f
>

Predictor

Open for Innovation
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Installing KNIME Extensions

There are different ways to install KNIME extensions:

Option 3: Opening a workflow that contains a node from an extension (KNIME
automatically detects the necessary extensions)

[ JOX ) Install
Install
Check the items that you wish to install. s
8 S
Name Version id
(g-ch Marvin ions Feature 4.0.0v192100 jp.co.infocom.cheminfo.marvin feature feature.group
QE;KNIME Base Chemistry Types & Nodes 4.2.1v202008251157 org.knime.fa hem.types.feat group
(§-KNIME Chemistry Add-Ons 4.2.0v202006171516 org.knime.f es.ext.chem.tools.feature.group
x Workflow requires missing extensions
Errors during load due to missing extensions (MoSS, SDF Reader, MolConverter). Do you want
to search and install the required extensions?
No es Select All Deselect All
Details
Back —ee L]



Installing Extensions Exercise

Open Exercise: 00. Installing Extensions

Activity I: Install the following Extensions
KNIME Base Chemistry Types & Nodes
KNIME JavaScript Views (Labs)

© 2021 KNIME AG. All rights reserved.
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Importing Data



Data Source Nodes

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

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

V Read
e CSV Reader

E_. B
LR RS

o
Read file

© 2021 KNIME AG. All rights reserved.

Output port

Node label
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CSV Reader

Advanced settings

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

Read S e I th e r O n e O r m u |t| p | e m Transformation Advanced Settings Limit Rows Encoding Flow Variables >

.csv and .txt files _
Flle SyStem Read from |Relativeto [ Current workflow

F u rthe r ta bS to Mode © File _  Files in folder

File ../../data/Sentiment Rating.csv ¢ Browse... d

limit the rows File path Feisreeres

Format

se I eCt en COd | ng Autodetect format ol

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

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

Preview
H 3, >

LR
Row ID [1]Senti... |[S]Sentime...
—
) . Row0 0 Very Negative
. Rowl 1 Negative
. Row2 2 Slightly Neg...
B Row3 3 Slightly Posit... H | tt
. Row4 4 Positive p b
. Row5 5 Very Positive e u On
I |

OK - Execute Apply Cancel ©)

Preview

Open for Innovation

© 2021 KNIME AG. All rights reserved. KNIME



Common Settings: Four Default File Systems

Local File System

Input location

Read from  Local File System

Mode O File Files in folder

File /Users /kathrinmelcher/Desktop/course_data.csv e Browse... J

Relative to ...

Current mountpoint
Read from: Relative to ’
Current workflow

File: Calls_data.xIsx 2 Browse... ._l
Mountpoint

Read from: Mountpoint LOCAL

File: /Example Workflows /TheData/Customers/CallsData.xls e Browse... d
Custom URL

Read from: Custom URL

URL: knime://knime.workflow/data/Calls_data.xIsx 3 Browse... d

nnnnnnnnnnnnnnnnn
© 2021 KNIME AG. All rights reserved.




File Path Options Old File Handling

Local path New file handling

Input location

Enter ASCII data file location: (press 'Enter' to update preview) Read from  Local File System

Browse... - Mode O File Files in folder

File

/Users/janinamothes /knime-training/malariahts_experiment_hits.cs <

/Users/janinamothes /knime-training/malariahts_experiment_hits.csv

<

Browse... J

Absolute URL

Enter ASCII data file location: (press 'Enter' to update preview)

Input location

Read from  Mountpoint LOCAL
knime://LOCAL/malariahts_experiment_hits.csv S Browse... . Mode O File Files in folder
File /malariahts_experiment_hits.csv < Browse... J

Mountpoint-relative URL

Input location
Enter ASCII data file location: (press 'Enter' to update preview)

Read from  Relative to Current mountpoint
knime://knime.mountpoint/malariahts_experiment_hits.csvl < Browse... . Mode O File Files in folder
File malariahts_experiment_hits.csv <

Browse... _4'

© 2021 KNIME AG. All i
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Workflow-Relative File Paths

v 4ALOCAL (Local Workspace)
> [*7]Example Workflows
v [T7]L1-LS KNIME Analytics Platform for Data Scient

Best choice if workflows are to be P

E_.Db_results.csv

S h a red E L malariahts_DB.sqlite

E_. malariahts_experiment_hits.csv
E3z malariahts_experiment_no-hits.xlsx

Requires matching folder structure B, malarishts_jained.tabie

B, malariahts_joined_REOS.table

With i n WO rkfl OW g ro u p E_. malariahts_joined_REOQOS_filtered.table

» .
gpr Malariahts_molecules.sdf

Independent of environment outside of g eriants. moleculesfezture able
workflow group v [lexercises

4% 00. Install Extensions
A5 01. Importing Data

Example: Path to ,Sentiment Analysis.table” 5.02. Dats Maniuiaton
Local path:
C:\Users\rb\knime-workspace\KNIMEUserTraining\data\malariahts_experiments_hits.csv
Workflow relative:

Input location

Read from  Relative to @ Current workflow a Enter ASCII data file location: (press 'Enter' to update preview)
Mode © File  Files in folder knime://knime.workflow/../../data/malariahts_experiment_hits.csv C Browse...
File ../../data/malariahts_experiment_hits.csv < Browse... J

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

nnnnnnnnnnnnnnnn
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https://youtu.be/U9sP4g4yGwY

Common Settings: Connecting to other File Systems

Add file system connection port to connect to another file system

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

Excel Reader

Add File System Connection port

Supported file systems

Amazon

Microsoft Azure &t

Authentication Amazon S3 Connector Excel Reader (XLS)
Google ‘
Amazon - -8 S =S
Databricks ) ® 2

BigData file systems (hdfs, httpFS, ...)
On-premise (e.g. ssh, ftp, ...) Input location

Read from v

Mode @ File () Files in folder

File

nnnnnnnnnnnnnnnnn

© 2021 KNIME AG. All rights reserved. KNIME




Common Settings: Read Single or Multiple Files

Single file

Input location

Read from  Local File System

Mode O File Files in folder

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

Files in a folder LEeA Fllter options

. File filter options
Input location
File extension(s)  .csv
Relative to < Current workflow ~

Read from Case sensitive

Mode File © Files in folder Filter options Include subfolders File name

Folder ./../data/ 2 Browse... LI Case sensitive e Wildcard Regular expression

(i) Selected 22 of 22 files Include hidden files

Folder filter options

Option to include subfolder Folder name
Opt|0n tO deflne f||ter Criterions Case sensitive © wildcard Regular expression

monthf

Include hidden folders

OK Cancel

Open for Innovation

KNIM
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Common Settings: Transformation Tab

Dialog - 0:2 - CSV Reader . a X

Supported operations

Settings Transformation  Advanced Settings LimitRows Encoding Flow Variables Memory Policy

Column filtering e _

Reset actions 1 Move up J Move down Enforce types Take columns from: Union Intersection
COI u m n SO rti ng Column New name Type
i 1 E] city [8] string
Column renaming S]caas o
S omerID D String v
Column type mapping 0 s e ”
. . . | | Number (integer)
Select between union or intersection of L L] erber (o)
. . . Age PMIT4L
columns (in case of reading many files) B Bl
& [1] Newsletter v
<any unknown new column>

Av
Preview

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

Row ID [s]city [S]Country  |[S]1D [S]FirstName | [§] LastName | [S] Birthday |[ 1] Age [S]Email [1]Newsle...
Row0 Glasgow United Kingdom |17-171-832-104 |Alois Berger 23.9.1972 147 Alois .Berger @mcr.com |0 )
Row1 Szczecin Poland 37-370-580-177 |Michaela Schultz 9.6.1998 21 Michaela.Schultz@mc... [0
Row2 Sheffield United Kingdom |27-270-743-182 |Rotraut GrAvanwald  [20.4.1975 44 Rotraut.GrA vnwald... [0
Row3 Bochum-Hor Yy 64-647-953-993 |Helga Heindl 18.10.2000 (19 Helga.He r.com [0
Row4 Dortmund (Germany 84-846-821-690 |Mira Gleich 18.3.1997 22 Mira.Gleich@mcr.com [0 v
OK Apply Cancel @

Open for Innovation
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Alternative Faster Way ...

4% KNIME Explorer 3 = B A\ *3:Data_Access 23
BEEE &S B
P Loz My-KNIME-Hi Collapses the entire tree
> Qg EXAMPLES (knime®@api.hub.knime.com)
¥ 4~ LOCAL (Local Workspace)
» [“7]Example Workflows
¥ ["7]L1-DS KNIME Analytics Platform for Data Scientists - B
v data
> [Jtemp

B, 501Ps.table Drag & Drop

E_. ContractVaIt{es.csv O R
E_. CurrentDetailData.table

|| database.mv.db Copy &

|| database.trace.db

FifL DecTree.pmml PaSte

E_. location_data.table CSV Reader
E_. meter_data.csv B »
@_, onelineDeploymentDat. .cc. Cray

B33 Product Data2.xls

Pl ProductPropensitymodel.pmml Node 1

E_. sales.csv
ﬁ_, sampled_meter_data.table

Open for Innovation
© 2021 KNIME AG. All rights reserved.
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File Reader/ File Reader (Complex Format)

Good option, if the CSV Reader node can't read your file
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
File Reader (Complex Format)
>
L E o
@ )

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

© 2021 KNIME AG. All rights reserved.
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https://youtu.be/flaHQw-Qhlg?list=PLz3mQ6OlTI0YzldqzyyUTBDP4S3oOiVy7

File Reader

000 Dialog - 0:8 - File Reader

Transformation Advanced Settings Limit Rows Encoding Flow Variables >

Input location

Flle System Read from  Relative to (<] Current workflow &
Mode O File Files in folder Flle path
File ../../data/malariahts_experiment_hits.csv < Browse... Q

Reader options
Format

Autodetect format o BaS|C Settl ngs

Row delimiter © Line break Custom \n

Autodetect
Format

. Column delimiter

" Quote char i Quote escape char
# Comment char
Has column header Has row ID
Support short data rows Prepend file index to row ID

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

Row ID [S]sample [D]Pf3D7... [D| Pf3D7...|[S| Pf3D7...|[D] PF3D7...
[ Rowo $J000259230-1 102.523  80.893  true ?
[l Row1 5j000282539-1 113.112  88.908  true 6.227
M Row2 $J000033142-1 122.304  104.185  true 6.069
[ Row3 5j000079671-1 105.88  97.726  true 4.824
M Rows 5j000179372-1 98.684  84.861  true 6.142
[ Rows 5j000276817-1 98.44 86.477  true 5.14
M Rows $J000273047-1 100.665  80.332  true ?
M Row? 5j000260256-1 102.336  96.501  true 4.824
PreV|eW M Rows 5j000123502-1 113.261  101.839  true 5.433
[ Rowd $J000170548-1 107.117  111.154  true 5.416
M Row10 $J000092590-1 105.653  98.151  true 6.121
$J000033131-1 116.077  96.145  true 7.284
5j000257328-1 111.211  122.335  true ?
i = 6.239
Help Button
oK Apply Cancel Q )

Open for Innovation
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Excel Reader (XLS)

Reads .xls and .xIsx file from Microsoft Excel

Supports reading from multiple sheets

Read Excel
Excel Reader Sheet Names
B » % =
® ®

© 2021 KNIME AG. All rights reserved.
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Excel Reader

File system

Excel Reader

s »

®
Sheet
specific
settings

© 2021 KNIME AG. All rights reserved.

Dialog - 0:1 - Excel Reader
File

Transformation Advanced Settings Flow Variables Memory Policy

Input location

Read from | Relative to v | | Current workflow v
Mode @ File O Files in folder

File ..J../data/Product Data2.xls

Sheet selection

(@ Select first sheet with data  (Product Data.xls_defz...)

(O select sheet with name Product Data.xls _defa...

(O Select sheet atindex 0 5 | (Sheetindexes start with 0.)
Column header

Table contains column names in row number 1154| (Row numbers start with 1. See File Content” tab to identify row numbers.)
Row ID

(® Generate row IDs () Table contains row IDs in column  |A
Sheet area
(® Read entire data of the sheet () Read only data in columns from |A to and
rows from |4 to - (5ee
Preview  File Content

Preview with current settings

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

Browse...

Row ID [1] custom... | [§] Products
Row0 11000 Private Investment
Row1 11001 Private Investment P 1
Row2 11002 Private Investment rev I eW
Row3 11003 Private Investment
Row4 11004 Private Investment

OK Apply

©)

Open for Innovation
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Table Reader

Reads tables from the native KNIME Format
Maximum performance, minimum configuration

00 Dialog - 0:7 - Table Reader

F I I e Systel I I ¢ Transformation = Advanced Settings  Flow Variables = Job Manager Selection =~ Memory Policy

[~Input location

Read from | Relative to Current workflow
Mode O File Files in folder
File ../../data/malariahts_molecules_feature.table < Browse... J

Table Reader

File path

Use existing row ID Prepend table index to row ID
g > Preview
—
LR
Row ID [s]sample [1]NumR... [1]NumH... [ 1] NumH... [ 1] NumA... [1]NumH...|[ 1] NumH... [ 1] NumA... [ 1] Nur
Il Rowo 5)000263455-1 5 0 7 0 8 25 38 0
. B Row1 5J000136517-1 5 1 6 1 7 20 33 0
M Row2 5)000244874-1 5 1 6 2 8 33 56 0
I Row3 5)000185650-1 7 0 9 0 10 27 43 0
W Row4 5)000295142-1 2 0 3 3 5 21 39 0
M Rows 5J000007375-1 5 1 4 1 6 28 45 0
B Rowe 5)000243289-1 6 2 6 0 7 24 45 0
I Row? 5J000116582-1 4 1 4 1 8 30 52 1
I Rows 5)000293545-1 3 2 4 1 7 27 39 0
I Rowo 5)000057137-1 6 1 4 0 7 25 42 0
I Row10 5J000079475-1 4 1 7 1 10 28 40 0
I Row11 5J000038023-1 5 2 4 2 10 27 46 1
M Row12 5)000053377-1 2 0 5 1 7 24 36 0
[ Row13 5)000226127-1 6 0 4 1 6 25 45 1
M Row14 5)000259962-1 4 0 7 0 8 27 42 0
. M Row15 5J000110512-1 5 1 5 1 10 34 54 0
YOUTUbe KNlME TV Channel Vldeo- B onuis cinnnanncaa_t 2 ' < : - >n 20 s
https://youtu.be/tid1gi2HAO0
oK Apply Cancel ©)

Open for Innovation

© 2021 KNIME AG. All rights reserved. KNIME



https://youtu.be/tid1qi2HAOo?list=PLz3mQ6OlTI0YzldqzyyUTBDP4S3oOiVy7

SDF Reader

Reads chemical data from the .sdf fil gy
eads chemical aata 1ro e .S lne >
SOF »
Dialog - 7:3 - SDF Reader (malariahts_molecules.sdf) - (] X
. D
File Check the box to |
Dialog - 7:3 - SDF Reader (mala . i
File selection  property handiing Encoding Flow Variables Job Manai E eXtraCt al I pI'O pertl es der (malariahts_molecules.sdf) - O X
ile
Fil
knime: //knime.workflow/.. /data/malariahts_molecules.sdf v E =
File selection Pren=(y niandling  Encoding Flow Variables Job Mana|
o g - File selection Property handling Encoding Flow Variables Job Manager Selection Memory Policy
Sire ez Select a character set for decoding:
Scan files Stop scanning
H = O default
FI Ie path Extract? Name
(@) US-ASCII
() 150-8858-1
O UTF-8
(O UTF-16LE
[] Limit number of read molecules 03
UTF-16BE
Use molecule name as row ID Extract SDF blocks O
[[] Extract molecule name [[] Extract Mol blocks QO UTF-16
[] Add column with source location [[] Extract CTab blocks o e
user define
[] Extract counts
oK Apply Ca
oK Apply
oK Apply Cancel @.

required Extension: KNIME Base Chemistry Types & Nodes

Open for Innovation
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Table Creator

Dialog - 0:1 - Table Creator - m} X
File
Table Creator Table Creator Settings ~ Flow Variables Job Manager Selection Memory Policy
Input line: |0=C(0)ciccccc10 A
S | ChembliD | S| assay_type I
e Row0 CHEMBL 11 0=C(O 0 Binding
R HEMBL 1006 0)O 0)O ADME
CHEMBL23455 [eEe(e)lal<afVEle/das{E0)[Clo MMl Functional
(oIS VB Ti]=T: ¥ I O =C (O)c 1cc(-c2ccc(F)cc2F)ccc 10 Binding
iy e _ Manually created table - 0:1 - Table Creator — a X
Column Properties ——— File Hilite Navigation View
DON'T include column in output table _ = -
. _ Table "default” - Rows: 4 Spec - Columns: 3 Properties Flow Variables
e RowD _ [[5]ChentiD [ow MES [ escer..
Format: I |
v
Row1l CHEMBL 1006 ADME
et | oK Apply Cancel ©)
OK Cancel
Row2 CHEMBL23455 ; Functional
Row3 CHEMBL 10982 Binding

Open for Innovation
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Other Useful Data Sources

KNIME Analytics Platform provides many more
options to access data:
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 Tika Parser PMML Reader R Source (Table)
>
2 B, . . & >

— - - =

) [ ) @)
=) & | =

Find out more in by downloading the free book
“Will they blend”
https://www.knime.com/knimepress/download-
will-they-blend

© 2021 KNIME AG. All rights reserved.
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https://www.knime.com/knimepress/download-will-they-blend

Our example data set 0 @D B caaeciots

Malaria High-throughput Screening data

HTS hit list and compounds with confirmed IC50 data in malaria Plasmodium
falciparum whole cell assay

Content of the original dataset:

Column Name Description

SAMPLE sample identifier

Pf3D7_ps_green primary screen, measuring green fluorescence intensity

Pf3D7_ps_red primary screen, measuring red fluorescence intensity

Pf3D7 ps._hit standardized call on hits_: ‘true”if activity in red AND green 80% <= x < 250%; ‘false’ if activity in red
- AND green <20%; ‘ambiguous’ for all other compounds (20 — 80%, or >250%)

Pf3D7_pEC50 Reported pEC50 value (NA for compounds not submitted for dose-response confirmation)

Canonical_Smiles standardized structure information

http://www.tdtproject.org/challenge-1---malaria-hts.html#

nnnnnnnnnnnnnnnnn
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Importing Data Exercise

Open exercise 01. Importing Data

Activity I: Importing Data

Read the following files:
malariahts_experiment_hits.csv
malariahts_experiment_no-hits.xIsx
malariahts _molecules.sdf
malariahts_molecules_feature.table

Hint: drag and drop the files from the KNIME Explorer
panel to get started

You can download the training workflows from the KNIME Hub:

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

© 2021 KNIME AG. All rights reserved.

CSV Reader

EL »

SDF Reader

.

SD}>’
D

Excel Reader

3 »

Table Reader

EL »

L]
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Data Manipulation
Clean, Join, Aggregate
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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!

£ Node Repository <Q == (m
> 10
v ,‘ Manipulation
v Column
» “Binning
» 7| Convert & Replace
v ["Filter
ili Column Filter
15 Reference Column Filter
T!Constant Value Column Filter
gMissing Value Column Filter
1 Reference Column Splitter
» [*]Split & Combine

> -
G I L e D G | SE— > (] Transform
>t = & ‘

Constant
Column Filter Joiner Column Resorter  Missing Value Math Formula Value Column  Column Rename

g'ﬂlnteractive HiLite Collector
fi) ® ® 1o ® ® @ R Table validator
@ Table Validator (Reference)
v Row
» [“IFilter
» ") Transform

Row Filter GroupBy RowlD Partitioning Row Splitter Sorter Pivoting » [*Other

=] = » = }\ » V¥ Table
—> =3 } PP | =| PP g >/> = » ,lf p—p ﬁ » Bb Extract Table Dimension
o > ﬂ‘S Extract Table Spec
o o o © o o o | ranspose
» [PMML
>Qviews
» 9 Analytics

Open for Innovation
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Missing Value

helps to handle missing values Define default values for all

columns of specific type

Dialog - 3:1 - Missing Value a X Deﬂ ne Val ues for
Fi i
= every single column
Flow Variables 7.0 Manager Selection Memory Policy
Default Column Settings
Dialog - 3:1 - Missing - [m} X
File
“ss'ng me Default Column Settings Flow Variables Job Manager Selection Memory Policy
’ Column Search S| species Remove ~
> 9 Number (double) Do nothing v e
" n . : None
String Do nothing v
D sepal_length Do nothing v
] D] sepal_width
D | petal_length
D | petal_width
Bl spece
Options marked with an asterisk (*) will result in non-standard PMML.
OK Apply Cancel ©)
oK Apply Cancel @

© 2021 KNIME AG. All rights reserved.
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Row Filter

Row Filter

> >

Yo

Dialog - 7:28 - Row Filter (Pf3D7_ps_red < 150)

File

Filter Criteria  Flow Variables Job Manager Selection Memory Policy

(® Include rows by attribute value
(O Exdlude rows by attribute value
(O Include rows by number

(O Exdude rows by number

O Indude rows by row ID

(O Exdude rows by row ID

Column value matching
Column to test: || D|Pf3D7_ps_red

filter based on collection elements
Matching criteria
(O use pattern matching
case sensitive match contains wild cards

regular expression

(®) use range checking
lower bound: 0.0

upper bound: | 150.0

(O only missing values match

oK Apply Cancel

Row

v [ Filter

'.1' Duplicate Row Filter

Y_ Filter Apply

Y Filter Apply Row Splitter

;)T Filter Definition Merger
=) HiLite Row Splitter
=2 Nominal Value Row Filter
E Nominal Value Row Splitter
= Numeric Row Splitter
1= Reference Row Filter
T Reference Row Splitter
_':—:b Row Filter
:::t Row Splitter
= Rule-based Row Filter
-_’. Rule-based Row Filter (Dictionary)
-!, Rule-based Row Splitter
-!, Rule-based Row Splitter (Dictionary)

© 2021 KNIME AG. Al ri reserved.
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Column Filter

v .‘! Manipulation

Column Filter
v Column
> il& B v ™7 Filter
*li Column Filter
-t .
e ;f Reference Column Filter
. . PH Constant Value Column Filter
Dialog - 7:25 - Column Filter (Remove) = [m] X o ]
5 B Missing Value Column Filter
ile
par =
{;,i Reference Column Splitter
Column Filter  Flow Variables Job Manager Selection Memory Policy
(® Manual Selection (O) Wildcard/Regex Selection () Type Selection
r Exdude r Indude
Y Ater Y Fter

> g Sample
D | Pf3D7_ps_green

» D | Pf3D7_ps_red
| S| Pf3D7_ps_hit
|D| Pf3D7_pEC50

<

«

(® Enforce exdusion (O Enforce inclusion

oK Apply Cancel @

Open for Innovation

KNIME
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Other Useful Nodes for Row and Column Handling

Sorter

—r It »

© 2021 KNIME AG. All rights reserved.

Dialog - 2:295 - Sorter - m}
File

Sorting Filter - Flow Variables Job Manager Selection Memory Policy

Sort by:
| S| -ROWKEY - " (®) Ascending
(O Descending
Next by:
|?|-DONOTSORT- (®) Ascending
() Descending
Next by:
|?|-DONOTSORT-  + (® Ascending
(O Descending
Add columns
1= new columns
[] sortin memory
[[]Move Missing Cells to end of sorted list
OK Apply Cancel @»

Column Resorter

—p % >

Column Splitter

>

—rRl

Row Splitter
ey —_
7]

Open for Innovation
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Concatenate

Combine rows from 2 or more tables with shared columns
Handles duplicate row keys gracefully

@ ® Dialog - 0:143 - Concatenate (merge old)

Take the union or intersection of columns G Flow Variables >

Duplicate row ID handling

Skip Rows
© Append Suffix: _dup
Fail Execution

Column handling

© use intersection of columns

Concatenate
. Use union of columns
N -
- Hiliting
@

Enable hiliting

OK Apply Cancel E‘

nnnnnnnnnnnnnnnnn
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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

File Reader

I}:\

Click on the three
dots in the bottom

left corner
Concatenate !
e |
Add input port

Table Rea(:!:/
ﬂ-o
2]
Excel Reader (XLS)
g

© 2021 KNIME AG. All rights reserved.

Remove input port

File Reader

[

Concatenate
@

<
< | 2
Table Read:_r/ > ol
®
&

-,

@

Excel Reader (XLS)

XLS
-
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Transpo

se

Row ID [S] column1 || §] column2 |[S] column3

Row0 1 4 3

Row1l 1 y 3

Row2 1 y 3

Row3 1 y 3
Transpose
—» @ [ —

o

© 2021 KNIME AG. All rights reserved.

[ Row ID [[R1Rowd  [[STRow1 [[S1Row2  [[S]Row3
. column1 [1 [1 [1 1
coumn<s Z 2 2z Z
i. column3 3 3 3 3
Dialog - 3:4 - Transpose - O

File

Options  Flow Variables Job Manager Selection Memory Policy

Chunk size (columns): 105

oK Apply Cancel ©)

Open for Innovation
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String Manipulation

Create and edit values in String columns
Clean up capitalization (e.g. Lowercase)
Replace strings
Modify existing strings or create new columns

[ NN ] Dialog - 0:240 - String Manipulation

Sl cul e Flow Variables  Job Manager Selection  Memory Policy

Column List Category Description
ROWID All (Converts all characters in a String to lower case.
ROWINDEX
ROWCOUNT Function Examples:
| CustomerKey lowerCase("processed by KNIME") = “processed by knime*
§ Products lastindexOfChar(str, char) lowerCase(™) -
length(str) lowerCase(null) = null
String Manipulation mds Checksum(str)

regexMatcher(str, regex)
regexReplace(str, regex, replacestr)
’ [ ] ’ - removeChars(str)

moveChars(str, chars)
Flow Variable List removeChars(str, chars

removeDiacritic(str)
& knime.workspace

movaD:
Expression
. lowerCase($Productss)
Append Column: Insert Missing As Null
© Replace Column: S Products 2] Syntax check on close

oK Apply Cancel ?

Open for Innovation
© 2021 KNIME AG. All rights reserved.
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More Nodes

String Replacer

> ] >

Dialog - 2:297 - String Replacer

File

Standard settings  Flow Variables Job Manager Selection Memory Policy

Target column

Pattern type

Pattern
Replacement text

Replace ...

Case sensitive search
Use backslash as escape character

Append new column

| s|REOS v

(® Wildcard pattern

(O Regular expression
Pass

PASS

@ ... whole string

(O ... all occurrences
O

[] |Enter column name

oK Apply

Cancel ©)

Dialog - 2:298 - Cell Replacer =
File

Options  Flow Variables Job Manager Selection Memory Policy

Input table

Target column || S| REOS v

Dictionary table
Input (Lookup) || S|column1

Output (Replacement) || S| column2

Append/Replace Result Column

[ Append new column REQOS_replaced

If no element matches use
(O Input (@) Missing

Metadata in Output

Copy metadata from replacement column

OK Apply Cancel

~
(V)

© 2021 KNIME AG. All rights reserved.
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Joining Columns of Data

Left Table Right Table
Mol Reg No Chembl ID SMILES Mol Reg No Ki value Ki relation Ki unit
22 CHEMBL1794855 CCCN(CCC) Join by Mol Reg No 17 76.0 - nM
24 CHEMBL278751 CCN(C) 65 6.56 = nM
15 CHEMBL103772 CCCN1CC , 35 100 > nM
Inner Join
10 CHEMBL328107 C1CN(CCN1) 15 8 = nM
10 95.8 = nM
Mol Reg No Chembl ID SMILES Ki value Ki relation Ki unit
15 CHEMBL103772 CCCN1CC 8 = nM
Left Outer Join 10 CHEMBL328107 C1CN(CCN1)  95.8 = nM Right Outer Join
MolReg  Chembl ID SMILES Ki Ki Ki MolReg Chembl ID SMILES Ki Ki Ki
No value relation  unit No value relation unit
22 CHEMBL1794855  CCCN(CCC) ~~ ? ? ? 17 / ? 76.0 = nM
24 CHEMBL278751 CCN(C) ? ? ? 65 ? ? 6.56 = nM
15 CHEMBL103772  CCCN1CC 8 = nM 35 2 ? 100 > nM
10 CHEMBL328107  C1CN(CCN1) 95.8 = nM 15 CHEMBL103772  CCCN1CC 8 = nM
10 CHEMBL328107  C1CN(CCN1) 95.8 = nM

Open for Innovation
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Joining Columns of Data

Left Table
Mol Reg No Chembl ID SMILES
22 CHEMBL1794855 CCCN(CCC) Join by Mol Reg No
24 CHEMBL278751 CCN(C)
15 CHEMBL103772 CCCN1CC ;
Full Outer Join
10 CHEMBL328107 C1CN(CCN1)
Mol Reg No  Chembl ID SMILES Ki value
.. . 17 ? ? 76.0
Missing values in
the left table 65 ? ? 6.56
35 ? ? 100
15 CHEMBL1794855 CCCN(CCC) 8
10 CHEMBL278751 CCN(C) 95.8
22 CHEMBL103772 CCCN1CC ?
24 CHEMBL328107 C1CN(CCN1) ~.?

© 2021 KNIME AG. All rights reserved.

Mol Reg No
17
65
35
15
10

Ki relation

Ki value
76.0
6.56

100

8

95.8

Ki unit

nM
nM
nM
nM
nM
?

?

Right Table

Ki relation

Missing values in
the right table

Ki unit

nM
nM
nM
nM
nM

Open for Innovation
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Joiner

Combines columns from two different tables Excel Reader
Top input port: “Left” data table B »
Bottom input port: “Right” data table _\
© Joiner
q -
Table Reader Vamd B
Outputs: / -
N B »
Top port: Resulting joined table st
Middle port: Unmatched rows from the left input table (top input port) -

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

By default the two bottom output ports are deactivated

nnnnnnnnnnnnnnnnn
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Joiner Configuration — Linking Rows

[ JON ) Dialog - 0:303 - Joiner

1[Il (a8 Column Selection  Performance  Flow Variables ~ Memory Policy

Join columns
Match @ all of the following any of the following

Values to J0|n On Top Input (left' table) Bottom Input (‘right' table)
- 0 oo ) [S] StorelD 2 [S] storelD -

Multiple joining columns B B

+
are allowed
Compare values in join columns by @ value and type string representation making integer types compatible
Select the rows which LG
ShOU|d be Included |n the Matching rows Full outer join

JOIned table Left unmatched rows @

Right unmatched rows

Output options

Route unmatched rows to separate ports
Merge join columns
Hiliting enabled

. ) Row Keys
ACt|Vate th |S CheCkbOX tO © Concatenate original row keys with separator _
actlvate the bottom Assign new row keys sequentially

output ports

oK Apply Cancel ©)




Joiner Configuration — Column Selection

© 2021 KNIME AG. All rights reserved.

[ ) Dialog - 0:303 - Joiner

Joiner Settings @iy S Eailol  Performance  Flow Variables ~ Memory Policy

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

Exclude Include
Y Filter Y Filter
No columns in this list > [s]city
\ﬂ Country
» \g StorelD
<
<«
© Enforce exclusion Enforce inclusion

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

Exclude Include
Y Filter Y Filter
| S| storelD > | I | ShoppingNumber
|S]| Product 1
» |S| Product 2
|S| Product 3
|S| Product 4
< |S| Product 5
|S| Product 6
<«
© Enforce exclusion Enforce inclusion
Duplicate column names
Do not execute
© Append custom suffix  (right)
oK Apply Cancel ©)

Columns from top
table for joined table

Columns from lower
table for joined table

Open for Innovation
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Data Aggregation (GroupBYy)

ﬁl‘ype YName Y Weigt )
NSAID paracetamol 151.17
NSAID aspirin 180.16
Fl'ype Count(Name) Mean(Weight)N
NSAID ibuprofen 206.29
, NSAID 4 208.44
NSAID diclofenac 296.15
PPI 2 364.40
PPI omeprazole 345.42 \SSRI 4 326.45 y
PPI pantoprazole 383.38
SSRI fluoxetine 309.33
Aggr nT roup) b
SSRI paroxetine 329.37 99 egated ° ype (g p) y
Count (aggregation method) and
SSRI citalopram 324.40 Mean (aggregation method)
kSSRI Kertrallne A342.70 )

nnnnnnnnnnnnnnnnn
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GroupBy

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

[ ] @ Dialog - 7:5 - €
0@ Dialog - 7:5 - GroupBy s . A .
Description  Flow Variables _ub Manager Selection ~ Memory Policy
Description ~ Flow Variables  Job Manager Selection ~ Memory Policy
Groups Patt .n Based Aggregation  Type Based Aggregation
Manual Aggregation  Pattern Based Aggregation  Type Based Aggregation e

Group setting| Available columns Select To change mult p 2 columns use ngnt mous: click for context menu.
Available column(s) —————————— Group column(s) S| Name Column Aggregation (click > change)  Missi... Parameter

Y Filter Y Filter D || Name Count

D/ SlogP bl AMW ___ Mean ____J | 8|
S[Name > [s]Type s SMILES
D] AMW

ol » GroupBy ;

add >>

. _» } ’ add all >>

«rmee  Aggregation methods

<< remove all

Advanced settings

Column naming: ~Aggregation method (column name)

Enable hiliting Process in memory Retain row order R T
Maximum unique values per group 10,000 T Value delimiter , ‘olumn naming: Aggregation method (column name) & Enable hiliting Process in memory Retain row order
Maximum unique values per group 10,000 Value delimiter ,
oK Apply cancel ©)
oK Apply Cancel ©)

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

© 2021 KNIME AG. All rights reserved.
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Data Aggregation (Pivoting)

rType Y Name R Safety
NSAIDs paracetamol |irritant
NSAIDs aspirin irritant
NSAIDs ibuprofen health hazard
NSAID diclofenac acute toxic
PPls omeprazole irritant Type Acute toxic Health hazard Irritant
PPls pantoprazole | irritant NSAIDs 1 2
SSRIs fluoxetine acute toxic PPls ? 2
SSRIs paroxetine health hazard | SSRIs 3 ?
SSRIs citalopram health hazard

(SSRIs A sertraline J\health hazard

Pivoting Node: Group - - Aggregate

nnnnnnnnnnnnnnnnn

© 2021 KNIME AG. All rights reserved. KNIME




Pivoting with Two Aggregation Methods

| Row ID

B Rowo
B Row1
B Row2
l Row3
I Row4
B Rows
B Row7
B Rows
B rRows
B Row1o

© 2021 KNIME AG. All rights reserved.

NSAID
NSAID
NSAID
NSAID
PPIs
PPIs
SSRIs
SSRIs
SSRIs

SSRIs

S| Type f @ Safety

irritant
irritant

' health hazard
acute toxic
irritant
irritant

acute toxic

' health hazard
health hazard

health hazard

paracetamol
aspirin
ibuprofen
diclofenac
omeprazole
pantoprazole
fluoxetine
paroxetine
citalopram
ksertraline

(" [S]Name \

J

| 1| acute toxic+Count(Name)

Pivoting

>
_>[ET:

| | health hazard+Count(Name) || | [irritant+Count(Name) |

w'vt-‘—-

2
2
?

Pivoting Node: Group -

- Aggregate

nnnnnnnnnnnnnnnnn



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

>
__>|]?f:

© 2021 KNIME AG. All rights reserved.
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Pivoting

Dislog - 0:35 - Pivoting o x|
File
~
e Groups ~ Rows
Grows  Pivots Manual Aggregation
Group settings L1
z Dialog - 0:35 - Pivoting
Yn Y rite File .
Pivots ~ Columns
\L}o,da,edmm > [l category Settngs | Description Flow Variabes  Job Manager Selection  Memory Polcy
S store 5 Groups Pivots  Manual Aggregation
Pivot settings |
< Dislog - 0:35 - Pivoting
File 1
« , regation
1 | ProductiD > S| store
I | Ordereditems Settings Description Flow Variables Job Manager Selection  Memory Policy
8] Category » Groups Pivots Manual Aggregation
‘Aggregation settings
< Avaiable columns Select o change multiple columns ..« mouse cick for context menu.
ProductiD Column ‘Aggregation (dick to change) Missing Parameter
« Orderedlens Y Orcereditems Sum |
Advanced settings
Column name: v v FEeS
Maximum unique values per group | 10,000 15- 3 Oere o mf
addall >>
] s [
<<remove
oK EEEN Advanced settings
) <<remove al
Maximum unique values per group | 10,0005]  Value delimiter |, | [JProcessinmemory [ Retainrow of
oK) Aeply Advanced settings
Col o > O
Maximum unique values per group | 10,00013]  Valuedelimiter , | []Processinmemory [ ]Retainrow order [ ] Enable hilting
Pivot table - 0:35 - Pivoting . [m] X
File Hilite Navigation View oK Apply Cancel
Table "default” -Rows: 3 Spec - Columns: 3 Properties Flow Variables
RowD [[S] Category [ [1] Onine-+Sum(or [[T]onsits
Y N
Row0 Clothing 11823 7604
Row1l Electronics 10754 6624
Row2 Home 7180 5109
, 7

© 2021 KNIME AG. All rights reserved.
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Rule Engine

Rule Engine

®
REOS rules

© 2021 KNIME AG. All rights reserved.

Dialog - 7:48 - Rule Engine (REOS rules)

File

Rule Editor  Flow Variables Job Manager Selection Memory Policy

Column List Category Description

ROWID Al %

ROWINDEX

ROWCOUNT Function

S| Sample 2 <2

2 Pf3D7_ps_green b <=2

|D| Pf3D7_ps_red b =2

i Pf3D7_ps_hit bs2

[D] Pf307_pECS0 s

s0F Molecule > AND ?

|D] SlogP YIN?

|D] TPSA 2 LIKE ?

D] AMwW ? MATCHES ?

|D| ExactMw POR?

|1 | NumRotatableBonds >XOR ?

[ 1| NumHBD FALSE

1] NumHBA MISSING ?

1| NumAmideBonds NOT ?

[ 1| NumHeteroAtoms TRUE

L NumHeavyAtoms

[ || NumAtoms

[ | NumStereocenters

Flow Variable List Expression

e worcpac 7| 1 // enter ordered set of rules, e.g.:

?| 2 // $double column name$ > 5.8 => "large”
?| 3 // $string column name$ LIKE "*blue*" => "small and blue”
7| 4 // TRUE => "default outcome"
S| 5 $AMWS<100 OR SAMWS>700 =>
S| © $NumHeavyAtoms$<5 OR $NumHeavyAtoms$>5@ OR $NumRotatableBonds$ >=12 => "Complexity”
S| 7 $NumHBD$>S OR $NumHBA$>1@ => "HBond"
S| © $SlogP$<-5 OR $SlogP$>7.5 => "logP”
S| @ TRUE=>"Pass"

(® Append Column:  |REOS

(O Replace Column: || | | NumHeavyAtoms

OK

Apply

Cancel

Open for Innovation
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Math Formula

Dialog - 0:28 - Math Formula =) [m] X
File

Row-wise calculations

Math Expression  Flow Variables Job Manager Selection Memory Policy

Some column-wise statistics — — e :

variance in column: COL_VAR($col_name$)
ROWCOUNT

Lots of mathematical functions B s com == A
g ﬂg;ﬁm_mﬂ ICOL_MIN(col_name)

Double click on function, b Surae s e

fy Year (COL_MEDIAN(col_name)

| Quarter ICOL_SUM(col_name)
then select column o o rn
in(x)
log(x)
~ ey v v
Flow Variable List e

COL_MIN(SAIR_TEMPS) a

Math Formula R

(® Append Column: | min_A_T
-
’ '(x’ ’ (O Replace Column: | time diff
—

[] Convert to Int

Open for Innovation
© 2021 KNIME AG. All rights reserved.
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Column Expression

Append or modify an arbitrary number of
columns using expressions

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 Expressioy
> x>

© 2021 KNIME AG. All rights reserved.

@® Dialog - 2:105 - Column Expressions

m Flow Variables ~ Memory Policy

+ = 1t

Expresslon Replace Column  Output Column

umber(double @ IDayMins0

Strmg new columnl

Expression Editor

-+ column + variable + function

All B @ Help

nctions
1:olumn("Day Mins" )+colu\ Countistr: toCount modifers) Exponential

untChars(str, h rs) Return Type: Number

Evaluate on first row

urs,
durationOfMinute: (mml )
durationOfSeconds(se

equal ! ( y)

[exp(x

fl r()
Offe s

toSaarch)

OK - Execute Apply Cancel
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Table Manipulator

Allows for
Concatenation of multiple files/tables

Column filtering
Column sorting
Column renaming
Column type mapping

Table Manipulator

—»@ [

© 2021 KNIME AG. All rights reserved.

Dialog - 0:3 - Table Manipulator £ m] X
File
Settings  Flow Variables Memory Policy
Row ID handling ~
[[] Use existing row ID Prepend table index to row ID
Transformations
Reset actions 1 Move up 4 Move down Enforce types Take columns from: (@) Union (O Intersection
Column New name Type
[~} E] City [S] string
™ [8]country @ String
S omerID D [8]string v
[ [S]Firstiame (@ String — Local Time ~
E String — Number (double)
[S]Lastiame 1] String — Number (integer)
& [S]Birthday L] String — Number (ong)
| String — PMML
M [ 1]Age e
[ String — Period
M [S]email £ String — SVG image
M [1] Newsletter
%] <any unknown new column:>
Aav
Preview
@ Data analysis successfully completed.
Row ID [s]city [S]country |[S]D [S]FirstiName |[S] LastName |[S]Birthday |[1] Age [s]Email 1]
Row0 Glasgow United Kingdom |17-171-832-104 |Alois Berger 23.9.1972 47 \Alois .Berger @mcr.com (0 ~
Row1l Szczecin Poland 37-370-580-177 |Michaela Schultz 9.6.1998 21 Michaela.Schultz@mc... [0
Row2 Sheffield United Kingdom |27-270-743-182 |Rotraut GrAvenwald _[20.4.1975 44 Rotraut.GrA Yznwald... [0 I
OK Apply Cancel @

Open for Innovation
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Data Manipulation Exercise

Open Exercise 02. Data Manipulation

Activity I: Filtering
Remove rows where column Pf3D7_pECS50 contains missing values
Filter rows with higher values than 150 in column Pf3D7_ps_red
Remove column Pf3D7_ps_green from the result

CSV Reader Missing Value Row Filter Column Filter
\ 1
> i > > > it p»
@ 19 o &
malariahts_experiment_hits.csv Pf3D7_ps_red < 150 Remove
Pf3D7_ps_green

© 2021 KNIME AG. All rights reserved.
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Data Manipulation Exercise

Still in Exercise: 02. Data Manipulation

Activity Il: Data Manipulation & Aggregation
Concatenate, Join and Manipulate the data according to the instructions in the annotations

Activity Ill: Data Manipulation (Optional)
Use the Rule Engine node to add the following tags in a new column named REOS
(according to rules in the exercise)

Filter columns

nnnnnnnnnnnnnnnnn
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Workflow Organization and
Documentation

92



Comments & Annotations

File Reader | Double-click to write
s Use the panel to

: [} Configure... F6 File Reader change properties
Execute F7 < — -
L i _ A D" > his is an example workflow annotation.
B Execute and Open Views Shift+F10 : : Here | can describe the task of a group of
Cancel F9 D nodes
3 Reset F8 This node reads
dcs ) o the contract data
= Edit Node Description... Alt+F2 in folder
=0 New Workflow Annotation two levels up Double-click to write
from the folder
o Connect selected nodes Ctrl+L el okl hjse the paner!t'to
57 Disconnect selected nodes  Ctrl+ShiftsL is currently executing change properties
Create Metanode...
| Create Component... AA B / L' ‘ = = = — ,_. i,'

This is an example workflow annotation.
Here | can describe the [EE of a group of
nodes

Custom. ..

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

Open for Innovation

© 2021 KNIME AG. All rights reserved. KN I M
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Workflow Organisation — Good Practices

Data Reading

Workflow annotations S

[ »or > -

By Configure... F6
Node labels : o
D;;";E"izg’:;s Semﬁ:‘;’ B3 Execute and Open Views Shift=F10
from SAS file and We Cancel F9
Reset 8
Metanodes ™ EditNode Descrption.. A e
=0 New Workflow Annotation mpl'“atlon
. . [Table Reader :(u Connect selected nodes Ctrl+L
R|ght CI|Ck -> Cl’eate MetanOde E, por-| of Disconnect selected nodes  Ctrl+Shift+L
® Create Metanode...
1 Sentiment Evaluation Create Component...
Organize workflow by task
[Cell Replacer B2 Compare Nodes
" B o t— o cut
. . . - | of Cu
Hide complexity & improve readability u—ll
Paste
[File Reader
/ <) Undo
[P »e| Redo
® 3 Delete "
Sentiment Rating [
. B s CustomerKey,
Sentiment Description sentiment rating,
sJEtiment rating in text,
Products -
Fully Joined Data
[Excel Reader (XLS) i
m._i. »or —r
o
Products

<-> CustomerKey

Open for Innovation
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Workflow Organisation — Components

Component encapsulates a
reusable functionality as a KNIME
workflow

Components can be configured as

any KNIME nodes

Access and share components on
the KNIME Hub

© 2021 KNIME AG. All rights reserved.

KNIME Q_ column filter|

KNIME Hub > Search

3 6 results

All & Nodes &z Components s Workflows - Extensions
Interactive Column Filter This Component creates an interactive view to filter and select
=, columns for your model > >
= P tive Column Filter
omponent
Column Filter (by Index) This component allows to filter columns by their index (i.e
position). An example can be: select the second and the last
columns (e.g. with "2,-1%). Configuration tak: string of column » >

positions.

Drag and drop from the
KNIME Hub to your workflow

Column Filter
(by Index)

=

o

nnnnnnnnnnnnnnnnn



Data Visualization
Charts and Tables
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Data Visualization

v Q Views ’ Js JavaScript Views (Labs)
v g JavaScript v Js 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

© 2021 KNIME AG. All rights reserved.

Js Generic JavaScript View
.I| Bar Chart

= Box Plot

=é Conditional Box Plot
rl-f' Decision Tree View

|A Heatmap

Iﬂ_ Histogram

I\- Lift Chart

ld Line Plot

|: Parallel Coordinates Plot
, Pie/Donut Chart

|~ ROC Curve

|_ Scatter Plot

|é Stacked Area Chart

@ Sunburst Chart

% Table Editor

33 Tile Vi
57 Tile View

Js Bubble Chart (Plotly)

Js Continuous Error Plot (Plotly)
Js Contour Plot (Plotly)

Js 2D Density Plot (Plotly)

Js Error Bars Plot (Plotly)

Js Line Plot (Plotly)

Js Radar Plot (Plotly)

Js Scatter Plot (Plotly)

Js 3D Scatter Plot (Plotly)

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

Js Violin Plot (Plotly)

v ¢ Scripting
v @ Python

@ Python View

VRR

B, R View (Table)
E‘ R View (Workspace)

nnnnnnnnnnnnnnnn



Visualization

) Actual Elapsed Time vs CRS Elapsed Time Actual Elapsed Time and CRS Elapsed Time Correlation between Distance and Flight Time
Delay Times by Day of the Week and Carrier Moving average aver the s 20 days. Over time in 2007 Red indcales a fight on time, groen a dolayed fight
R indcates argecay 2o s @ CRSEispmadTime  ® AckaiEiapeedTine
¥ ¥ ¢ & 8 & ¢ & @ F £ FF S 5 8 £y 2@ s 500
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Departure Time vs Flight Number vs Distance Average Arrival Time and CRS Arrival Time Flights by Delay Status, Month, and Day of the Week Distribution of Elapsed Time
Colors ndicate birnad deparure ime By bimmed dopature tmo Outestconu et row 105 By dooy coss
Figum

@0cpTime  @ArTime @ CRSATIme 0

staes £
s i M
]
Ewg x i
% X
w
-
o m
2 5 —
0 B |
-
"
-
o
[ L
. oy o

170 4130 180050 22010 dday o dolay

132090
DepTime (Bimed]
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Table View

S JavaScript Table View — O X
Table View
Show 10 v entries Search:
—
sepal_length sepal_width petal_length petal_width species
5] 5.1 35 1.4 0.2 setosa
4.9 3 1.4 0.2 setosa
Dialog - 0:127 - Table View (JavaScript) - o X
File 47 3.2 1.3 0.2 setosa
Options Interactivity Formatters Flow Variables Job Manager Selection Memory Policy
4.6 3.1 1.5 0.2 setosa
General Options.
No. of rows to display: 100,002 5 3.6 1.4 0.2 setosa
e [ 54 3.9 1.7 0.4 setosa
Title:
st 46 3.4 1.4 03 setosa
Display Options -
[ Display row colors (] Display row keys [ Display fullscreen button | | 5 3.4 1.5 0.2 setosa
[ Dispk i [A Display column heads J—
lay row indices splay column headers Af 28 a4 a8 A
Columns to display:
(® Manual Selection (O Wildcard/Regex Selection (O Type Selection [ ] 4.9 3.1 15 0.1 setosa
Excude Include = : ) . :
LS Showing 1 to 10 of 150 entries Previous 2 3 4 5 15 | Next
jo cof > D | sepal_length
D| sepal_width
D petal_length
» ] | Bleectn
S| species Reset | Apply | a Close a
<
«
(@ Enforce exdusion O Enforce indusion
oK Apply Cancel ©)

Open for Innovation
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Data Explorer

Data Explorer View - O X
Numeric Nominal Data Preview
Search:
Exclude Standard Overall No. No. No. No. No.
Column Column Minimum Maximum Mean Deviation Variance Skewness Kurtosis Sum zeros missings NaN +o - Histogram
AMW 163.184 700.812 390278  69.540 4835749 -0.215 0.364 596344599 0 0 0 0 0

NumRotatableBonds 0 16 5228 2242 5.027 0558 0.926 7988 6 0 0 0 0
Data Explorer
— NumHBD 0 4 1.302 0.895 0.800 0.325 -0.386 1990 285 0 0 0 0
o I 0._
@ NumHBA 0 16 4694 1721 2.963 0.198 0.880 7172 3 0 0 0 0
NumHeavyAtoms 12 52 27.425 4977 24772 0.021 0.549 41905 0 0 0 0 0
FractionCSP3 0 1 0.261 0.148 0.022 0.837 1.786 398.142 45 0 0 0 0

i

Showing 1 to 6 of 6 entries

Reset Apply « Close o

Open for Innovation
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Parallel Coordinates Plot

Parallel
Coordinates Plot

Parallel Coordinates Plot

Parallel Coordinates Plot

AMW
800+

700

NumRotatableBonds
164

NumHBD
4

NumHBA
16

NumHeavyAtoms
604

55

FractionCSP3
1

‘Complexity

/)

Reset Apply « Close

© 2021 KNIME AG. All rights reserved.
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Color Manager

Color by nominal or continuous values
Sync colors between views using the color model port and Color Appender node

Dialog - 2:7 - Color Manager - o x Color Manager
File
B [ L ] Scatter Plot
_ Color Setings | Flow Variables Job Manager Selection Memory Polcy 45 2
Select one Column " :
|D| petal_length v s
Nominal ange ® A 1

Color range

Discrete -
for numerical |:-
Colors for B ] fxz;

. lettes Swatches HSV HSL RGB CMYK Alpha Values
nominal

1L Width
G oW ow owow o ow oW s 3
S -

values

859 60 61 62 63 64 65 6.
Sepal.Length

oK Apply Cancel ©)

nnnnnnnnnnnnnnnnn
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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

nnnnnnnnnn

Apply selection

nnnnnnnnnnnnnnnnn
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Components — Combined Views

Multiple JavaScript View nodes
can be combined in Components

Selections are transmitted to all
other views

Also for use on the KNIME
WebPortal

Scatter Plot

Component Input Color Manager ® Component Output

inthe top
.’7I of composite view .

i) ) Table View L

—

in the bottom
of composite view

© 2021 KNIME AG. All rights reserved.

45
35
o
@
E 20
z
g
2
2
z
o
#20
[
15
10
.
o - o .
-12 -10 8 6
Show 10 ‘,eﬁ'tries
DATE
2016-05-29 CEST
2016-06-08 CEST
| | 2016-07-27 CEST
2016-08-04 CEST

Scatter & Table

4 6 8 10 1
AIR_TEMP

PRECIPITATION_LEVEL

18 20 22 24 26 28 30

Search:

SUNSHINE_HOURS

1.317

0.317

2483

9.067

Table View

cITy
Stuttgart
Stuttgart
Berlin

Constance

nnnnnnnnnnnnnnnnn



Interactivity across Charts: Selection and Filter Events

Parallel
ICoordinates Plot

B

Interactive Range
Component Input Color Manager Slider Filter Widget Scatter Plot Component Output

& O E O =

Bar Chart

Open for Innovation
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Interactivity across Charts: Selection and Filter Events

Component Input

Display clear selection button

Publish selection events

Subscribe to selection events

Subscribe to filter events

Dialog - 6:17:0:15 - Parallel Coordinates Plot... — O X
File
Options General Plot Options Control Options
Selection and Filter Flow Variables Memory Policy
Enable selection
Enable range selection

oK

Apply Cancel

© 2021 KNIME AG. All rights reserved.

Component Output
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Interactivity across Charts: Selection and Filter Events

[ Visualize — o X
160] %= Bar Chart B®E —
. @ Occurrence Count
) A z 2137
1401
2000
P ® % ® .II
1201 ®8.08 X °
e, 3, o
1001 ° @ o ° >
= ° o® L]
3 (A Y N
» 8] % o000 ® 0
z 10 . gt
| . 1000
60 3 . ®
40 ‘
201
of
40 60 8 100 120 140 160 180 0 166
Night Calls 0 1 |
h
ComponentIn| paraiel Coordinates Plot T L Component Output
Day Mins EveMins  Night Mins IniMins  CustServC..  Day Calls EveCalls /Night Calls Intl Calls
400 400 400 204 94 - A 180+ -
160 160 18
18
350 350 350 8 160 =T
140 |~ 140 L 2
® " / A s
300 300 300 \ / {4
W/ .
250 SN 2’
200 °
150 |
100
4
50 50 50 P
0 0- 0- 0
Reset | Apply | a | Close | «

Open for Innovation
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Interactivity across Charts: Selection and Filter Events

[ Visualize = o X
il B BE Bar Chart = =4
@ @ @ Occurrence Count
140 @ 2137
-‘o o © © 2000
{ 2 ..a o bt ®
1201 oge Bo, °%
| 0 bl" 's & o
@ 1007 00,° aPsodia as=8)
8. Voo o
2 4 Y o® 38
a | e %8 ® 0%
601 o g o . °
401 ®
201
ol
40 60 80 100 120 140 160 180 0
Night Calls
Component| 155 ymponent OQutput
Parallel Coordinates Plot SEIE I
Day Mins Eve Mins Night Mins Intl Mins Day Calls  CustServ. Eve Calls Night Calls Intl Calls 190
400 400 400 20 1 94 B 180 -
1604 160 18
® 350 350 350 1 160 s ®
300 300 300
250 50| — 243
200 200
150 |-
100
50
0
Reset Apply a  Close a

Open for Innovation
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Configure Content and Views Layout

Click layout button when inside Component to assign views
to rows and columns

Add views and rows via dragé&drop

Add columns using + buttons

Node Usage and Layout [m] X
200EERQESZ =
:‘ @ 0 @ “m v N \ #ID NAHE Q @ @ | A’ % Speci fynwn way the ined view and wizard nodes Ilwd be used and define a layout. I.
The layc sed in h KNIMEWbP al a dhCmp View.
A *3: 03. Visualization - solution A\ *3:379.0 - Scatter & Table 53 Hade Umge) Vet oyt (S tayot | Adancef Loy
] ~

clear layout  reset layout

Views drag into layout or click

(il views are used in the Iayout)

Rows drag into layout or click

Scatte [;t*
Scatter Plot
(JavaScript)

' Table View tode ¢

in the bottom of composite view

WrappedNode Input  Color Manager

(]
e WrappedNode Output
® d Table View - v
(JavaScript)
- Cove

nnnnnnnnnnnnnnnnn
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Script-based View Nodes

R View nodes for greater customizability
Use your favorite libraries, e.g. ggplot2

If you prefer Python: Python View node
For JS developers: Generic JavaScript View

[Rsnippet Wl low Variables Job sel Mem:
B s
et
R View (Table)
& kome workspace »H
Conse

Aooly | Cance

© 2021 KNIME AG. All rights reserved.
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Legacy View Nodes: JFreeChart & KNIME Views

KNIME provides three types of
visualizations
JavaScript Views

JFreeChart Views
Local Views

Active development only for JavaScript
Views -> use those!

JFreeChart and Local Views still useful
when visualizing locally

© 2021 KNIME AG. All rights reserved.

v "] JFreeChart

ﬂ]:_ Bar Chart (JFreeChart)
&Bubble Chart (JFreeChart)
ﬂ]_[ﬂGroupBy Bar Chart (JFreeChart)
|4 HeatMap (JFreeChart)
MHistogram Chart (JFreeChart)
|==Interval Chart (JFreeChart)
™ Line Chart (JFreeChart)

" pie Chart (JFreeChart)
232 Scatter Plot (JFreeChart)

JFreeChart Views

E Box Plot
EConditionaI Box Plot
{J HiLite Table
|La_ Histogram
tﬂ_ Histogram (interactive)
@ Interactive Table
[ Lift Chart
A/ Line Plot
& Parallel Coordinates
& * Pie chart
™ Pie chart (interactive)
.?g Rule Viewer
%%Scatter Matrix
222 Scatter Plot
JA'.tSpark Line Appender
4, Radar Plot Appender

Local Views

nnnnnnnnnnnnnnnnn



Visualization Exercise

Open Exercise: 03. Visualization

Activity: Visualization
Use the interactive view of the Data Explorer node to inspect the data.

Connect a Parallel Coordinates Plot node and adjust the configuration to display the REOS category
and other two numeric columns of interest.

Display the other columns of interest in a Table View node and add a title to the table

Count the number of molecules in each REOS category using a GroupBy node and display the result
in a second Table View node.

Create a component containing the newly added nodes (select desired nodes-> right click-> create
component)

Look into the component (Ctrl + doubleclick) and adjust the layout. Make sure that selection between
the views works (hint: enable hiliting in the GroupBy node)

Optional:
Add a Color Manager before the Table View node and Color the rows using the REOS category.
Add a Range Slider Filter Definition node before the Table View node and configure it to use FractionCSP3 column.

nnnnnnnnnnnnnnnnn
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Image Processing

113



KNIME Image Processing

v &0 Community Nodes
v % KNIME Image Processing
v Wm0

KNIME Image

Processing Extension

these nodes operate on multi-
dimensional image data (e.g.

v ¥ Labeling
‘ Apply Color Settings To Labels
Cell Clump Splitter (Deprecated
> i@ Other H. Ay (Dep . )
I'.C
onnected Component Analysis H ) o
Ft Interactive Segmentation View

L]

Image Generator
I“ 9 m:Contour Detector (deprecated) )
|—b Image Reader v ¥ Tracking

8 Extract Outline Labelin . .
I—b Image Reader (Table) 9 I Track Hilite Propagator

v e Views
|‘51 Image Parameter Adjuster
[i® image Viewer

s+ GraphCut 2D I? Trackmate Tracker

videos, 3D images, multi-channel

I—D Image Reader (Table) Remote
—I\I Image Writer

" Interactive Annotator
£ Interactive Labeling Editor

. ) ) v g# Image ae Label Transformer
images or even a combination of > & Binary ¥® Labeling Arithmetic
them) > \:a FiI.ters =) Labeling Converter

> % Misc LW abeling Cropper

> % Process %8 Labeling Filter

> % Metadata I'L Labeling to Image

More infos:
https://www.knime.com/community/imaq

e-processing

Video: Introduction to KNIME for Image
Processing

© 2021 KNIME AG. All rights reserved.

IEL ImgPlus to PNG Images
L.Auto Crop

|2 Dimension Swapper
|(-t! Image Converter

In Image Resizer

II'I. Image to Labeling

Iu Labeling Resizer

|2 Merger

@ PNG Image to ImgPlus
B‘ Rotation 2D

I::‘, Splitter

[+ spiitter (uncropped)

::?, Labeling to PNG Images

Labeling to RGB Img

Labeling to String based Labeling
wf Labeling to Table (Deprecated)
@ Morphological Labeling Operations
+%. Seed Generator

18 seeded Watershed

] segment Cropper

*:* Voronoi Segmentation

|8 Waehiby Cell Clump Splitter
Features

(?) Feature Calculator (BETA)

(7) Image Features

,!u Image Properties

(;) Image Segment Features

,!, Labeling Properties

(?) Segment Features

Open for Innovation

KNIME


https://www.knime.com/community/image-processing
https://www.youtube.com/watch?v=6wehAieaDXg

Gaussian Convolution

o000 Dialog - 0:10 - Gaussian Convolution .
Gaussian

Applies a GaUSSian blur to Satens .ColumnSeIection Flow Variables | Job Manager Selection | Memory Policy Convolution
reduce image noise and o —>
reduce detail

Out of Bounds Strategy
Out of Bounds Strategy
MIRROR_SINGLE
MIRROR_DOUBLE
. . . . PERIODIC
Sigma: standard deviation used
MAX_VALUE
~— ZERO_VALUE | ==

fOr eaCh dlmenS|on Rimersiopiselection ~ MIN_VALUE r
- - Z5= 8 Channel - Time

LN N Dialog - 0:10 - Gaussian Convolution

Out of Bounds Strategy: defines

Creation Mode

how to handle pixels which lie

oK Apply Append

OUtSide Of an image (for Column suffix . miReplace E
convolutions)

Exclude ———————————————— Include
Y Filter Y Filter
> I Image

Dimension Selection »

Always include all columns

ok Apply Cancel



Global Thresholder

Global Thresholder The selected threshold algorithm
» U determines a threshold
any pixel above or below the threshold is
o marked as “1” or “07, respectively
e e e Different Threshold methods are
Threshold Value 00 available, e.g.
Otsu: threshold that minimizes the intra-
class variance, defined as a weighted sum
Method | Otsu

of variances of the two classes

ppppppppppp

nnnnnnnnnnnnnnnn
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Connected Component Analysis

Connected Component

- : Analysi
|dentifies connected components in an paye
image and assigns a label > |8
FOUR_CONNECTED: These pixels are
neighbours to every pixel that touches one of :H:
their edges. These pixels are
connected horizontally and vertically. See e comemedcommntinns o |
EIGHT_CONNECTED: These pixels are —
neighbours to every pixel that touches one of "o cowecro
their edges or corners.
it Image St Image_cca
. . . Dimensions
s ' Dimensions G G z Channel Tim
L g &
L
® ®

ppppppppppp

nnnnnnnnnnnnnnnnnn
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Waehlby Cell Clump Splitter

Waehlby Cell
Clump Splitter

—> |y >—

f o0 0 Dialog - 0:6 - Waehlby Cell Clump Splitter (cell clump)

Column Selection Flow Variables »

~General

Distance Merge Threshold 6

Gauss Size 1

Size Merge Threshold 25

Dimensions

Dimensions - - z Channel . Time _

OK Apply Cancel [3)

© 2021 KNIME AG. All rights reserved.

Waehlby Cell Clump Splitter
performs object split and
merge by shape on a labeling.

Distance Merge Threshold (Objects closer
than this distance threshold will be
considered candidates for merging)

Gauss Size (size of gaussian convolution
for pre-processing step of split and merge
method)

Size Merge Threshold (Objects which
contain less pixels than threshold will be
merged regardless of their shape)

nnnnnnnnnnnnnnnnn



Labeling Filter

(X X} Dialog - 0:7 - Labeling Filter (removing cells) F i |te rs th e Seg m e n ts Of a

Column Selection  Flow Variables  Job Manager Selection ~ Memory Policy

labeling according to some

Exclude by label name (with wildcards) |
" . . .
Include by label name (with wildcards) fl Ite r C rl te rl a | I ke
|

Minimum segment area (pixels) 0

Segment Area

Maximum segment area (pixels) 2,147,483,647

segment label,

Border Segments

Remove segments touching the border

G G z . Channel _ Time _
segment area, or

Contains NO overlapping segments

. whether the segment is touching
the labeling border

Labeling Filter

—p Ig‘. >

nnnnnnnnnnnnnnnnn
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Image Segment Features

000 Dialog - 0:8 - Image Segment Features (calculating)

Column selection Segment Settings szires Flow Variables >

Min
Max

Features Mean
Geometric Mean

Calculate features of an
Image under consideration
Of a given Iabeling . 'Y X) Dialog - 0:8 - Image Segment Features (calculating) Append Histogram

Column selection S S Features Flow Variables >

Settings

Ta m U ra featu reS : G ra n U Ia rity, Append labels of overlapping segments Histogram bins 64
M aXi m aI d i re Ctio n al ity’ S keWn eSS . Overlapping segments do NOT need to completely overlap

Append segment information

Filter onlsegment labels pth percentile (comma-separated list of p's)

Case Sensitive Match Regular Expression Contains Wild Cards

Segment Geometry: size, perimeter, o ©
centroid, convexity, ... . e

Filter overlapping segment labels L

ntains Wild Cards

e0o Dialog - 0:8 - Image Segment Features (calculating) o
Segment Settings. Features Flow Variables » [ OR a

First order statistics: min, max, mean,
sum, ...

Labeling  Scc Image_cca_Image

cancel | [ Image Segment
Features

Haralick: Statistical features based e 125 ©
on gray-level co-occurrence matrix

e e

nnnnnnnnnnnnnnnnn
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Image Processing Exercise

Open Exercise: 04. Image Processing

Activity: Image Processing of synthetic cells
Calculate the size of each cell using

Gaussian Convolution node to smooth your image and reduce noise
Global Thresholder node to determine foreground from background
Connected Component Analysis node to segment cells and apply labels
Waehlby Cell Clump Splitter node to segment cell clumps
Labeling Filter node to remove cells on image border
Image Segmentation Feature node to calculate the size of each cell

Image Reader Gaussian Connected Component Waehlby Cell Image Segment
List Files/Folders  Path to String (Table) Convolution Global Thresholder Analysis Clump Splitter Labeling Filter Features
j?;»—»»—»h»—»l/\»—»lﬂ_; > | » > o » >[5 ) »
@ L o @ @ @ o L L]
synthetic cell smoothing threshold for cell segmentation cell clump removing cells calculating
images foreground vs background splitting from image border cell size

Broad Bioimage Benchmark Collection data set: https://bbbc.broadinstitute.org/bbbc/BBBC005

© 2021 KNIME AG. All rights reserved.
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Database

Access, Read, Manipulate, Write



Database Extension

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

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

Connect to In-Database Preprocessing

Export Data
Database No SQL Programming Required

TO DB Table or KNIME

DB Connection
DB Column Filter Table Writer
-
® ®
SQLite Connector DB Table Selector DB Column Filter DB Row Filter m COwW DB Joiner Save table to DB
|
ZLE—HZD =’ e .y .5‘:‘
L L e @ DB GroupBy e DB Reader
newCensus.sqlite Select * from rm PUMA* COW is NOT NUL » Join on SEX =
ss13pme PWGTP* L e Hzs >
@ @
Average AGEP Import table
for each SEX group into KNIME

© 2021 KNIME AG. All rights reserved.
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Database Port Types

DB (.:onnector DB Table Selector

il EDHE

o] o]

DB Connection Port
Connection information

© 2021 KNIME AG. All rights reserved.

DB Data Port
» Connection information
« SQL statement
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Database Connectors

Dedicated nodes to connect to specific Databases
Necessary JDBC driver included
Easy to use
Import DB specific behavior/capability

Hive, Impala connectors part of
the KNIME Big Data Connectors extension

General DB Connector
Can connect to any JDBC source

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

© 2021 KNIME AG. All rights reserved.

Connectors
DB Connector

»
e

©
H2 Connector

HE
2]

Microsoft Access
Connector

Al

Microsoft SQL
Server Connector

Es m
®
MySQL Connector
m®
o
Oracle Connector

zom
(]

PostgreSQL
Connector

HE
®
SQLite Connector
H

Big Data Connectors
Hive Connector

[}
Impala Connector

nnnnnnnnnnnnnnnnn



DB Table Selector

Takes connection information and constructs a query

Explore DB metadata
Outputs a SQL query | | | |

~DB Table Selector

Dialog - 0:281 - DB Table Selector (read)

Schema: J Table: malariahts_molecules_feature J Select a table

Custom Query

SQL Statement

Database Metadata Browser
1 |SELECT * FROM "malariahts_molecules_feature";

DB Connector DB Table Selector e
o3 default
% TABLE
@ malariahts_experiment
@ malariahts_molecules_feature

,m mi>m

Fetched 1 minute ago ()

Flow Variable List
Preview Evaluate

‘ knime.workspace

®

OK Apply Cancel

Open for Innovation

KNIM
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DB Reader

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

DB Connector DB Table Selector DB Reader
[ ]

fuE EIH>E O EHZap»

DB Data Port

© 2021 KNIME AG. All rights reserved.

KNIME Data Table
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In-Database Processing

Database Manipulation node generates a SQL query on top of the input SQL

query (brown square port)

Connect to In-Database Preprocessing E (port Data
Database No SQL Programming Required T( DB Table or KNIME
DB Connection
DB Column Filter Table Writer
-
- . —
SQLite Connector DB Table Selector DB Column Filter DB Row Filter m COW DB Joiner Save table to DB
o |
Boom— . L (R -1
L] o L] =] DB GroupBy o DB Reader
newCensus.sqlite Select* from rm PUMA* COW is NOT NULI s Join on SEX k =
ss13pme PWGTP* o zr L L g
® L
Average AGEP Import table
for each SEX group into KNIME

© 2021 KNIME AG. All rights reserved.

v S DB
2+ Connector
v [ Query
=l DB Apply-Binner
=l 0B Auto-Binner
=4 DB Column Filter
=2 DB Column Rename
2> DB Column Rename (Regex)
=3 DB GroupBy
2%} DB Joiner
=] DB Numeric-Binner
220 DB Partitioning
=[F DB Pivot
E: DB Query

»

== DB Row Filter
[ DB Sampling
=it DB Sorter
%> DB Table Selector
¥ Read/Write
3y Utility

S Database (legacy)

Open for Innovation

KNIM



Query Nodes

Filter rows and columns
Join tables/queries
Extract samples

Bin numeric columns
Sort your data

Write your own query
Aggregate your data
Partition your data

#h-Database Preprocessing

DB Column

DB Column Filter DB Column Rename Rename (Regex) DB Pivot
mym m:lm LA E:EFm
® e ® ®
DB Row Filter DB GroupBy
R E:r® DB Joiner DB Partitioning
. T -

DB Auto-Binner

DB Sampling

DB Numeric-Binner

DB Query

DB Sorter

mEe———m “mthtm

DB Apply-Binner

milw,  _:m

© 2021 KNIME AG. All rights reserved.
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DB GroupBy

Aggregate rows to summarize data
First tab provides grouping options

Second tab provides control over aggregation details

Dialog - 0:218 - DB GroupBy - ] X Dialog - 0:218 - DB GroupBy - O X
File File
Settings Description Flow Variables Job Manager Selection Memory Policy Settings Description Flow Variables Job Manager Selection Memory Policy
Groups  Manual Aggregation Pattern Based Aggregation Type Based Agaregation Groups Manual Aggregation pattern Based Agregation  Type Based Agaregation
Group settings Aggregation settings
Available column(s) Group column(s) Available columns Select To change multiple columns use right mouse dick for context menu.
Y FAter = S| MaritalStatus Column Aggregation (dick to change) Parameter
Fiter Y riter S| Gender
e [l Age
S [ Maritalstatus > S [Products | | EstimatedYearlyIncom)
| S| Gender 1| NumberOfContracts
| I | EstimatedtearlyIncome = é TAQE .
| I | NumberOfContracts e T
1] Age DB GroupBy I avaableso
|S | Target < | | CustomervalueSeamer
| 1| Available40 1k D | ChurnScore add all >
| I | customervalueSegment « 1 | Callactivity
|D| ChurnScore —. } .— ] Snenhmanmahng << remove
1] Callactivity - 1| webActivity
L1 sentmentRating << removeal
| I | webActivity
< >
Advanced settings Advanced settings
Column naming: |Aggregation method (column name) + | [] Add COUNT(*) column name: \COUNT(*) Column naming: | Aggregation method (column name) Add COUNT(*)  column name: |COUNT(*)
oK Apply Cancel (2\ oK Apply Cancel G)

Returns number of rows per group

Open for Innovation
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DB GroupBy — DB Specific Aggregation Methods

Dialog - 0:218 - DB GroupBy = m] X Dialog - 0:135 - Database GroupBy(test all) = = n
File File
Settings Description Flow Variables Job Manager Selection Memoary Policy Settings | Description | Flow Variables | Memory Policy
Groups Manual Aggregation  pattern Based Agaregation Type Based Aggregation Groups | Manual Aggregation | pattern Based Aggregation | Type Based Aggregation
- Aggregation settings Aggregation settings
Available columns Select To change multiple columns use right mouse dick for context menu. s e Select To change multiple columns use right mouse click for context menu.
Bl Aggregation (dlick to change) D sepallength Column Aggregation (dlick to change) Parameter
| S| Gender D sepal width = a
L EstimatedYearlyIncom| D petal length 73 P 1 S ARRAY AGG ) )
| | NumberOfContracts D petal width D sepal width ARRAY_A A
[T Age I o D petal length VG Edit
Target Sid e D petal width ICORR Edit
Available401K D sepal length [COUNT Edit
CustomerValueSegmer D sepal width ICOVAR_POP Edit
ChurnScore add all >> D petal length COVAR_SAMP Edit
CallActivity D petal width IMAX
SentimentRating << remove D sepal length IMIN
WebActivity D sepal width GR_AVGX Edit
D petal length REGR_AVGY Edit
<<remove A D petal width REGR_COUNT Edit
D sepal length REGR_INTERCEPT Edit
D sepal width REGR_R2 Edit
D petal length REGR_SLOPE Edit
D petal width REGR_SXX Edit
e 5 D sepal lenath REGR SXY Edt 1IY
Advanced settings
Advanced settings
Column naming: | Aggregation method (column name; | Add COUNT column name: | COUNT(
Column naming: | Aggregation method (column name) Add COUNT(*)  column name: | COUNT(¥) ng: | Aggreg: (@ ) v * )
= Al ?
oK Ppply e ©) OK - Execute pply Cancel @

PostgreSQL: 25 aggregation functions

SQLite: 7 aggregation functions

Open for Innovation
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DB Joiner

Combines columns from 2 different tables
Top port contains “Left” data table
Bottom port contains the “Right” data table

Dialog - 0:222 - DB Joiner - O X
File
Joiner Settings  Column Selection Flow Variables Job Manager Selection  Memory Policy
Join Mode A
DB Table seIeCtor Join mode | Inner Join ~
» Joining Columns
u:> . v
(@ Match all of the following  (O) Match any of the following
. . Top Input (left' table) Bottom Input (right’ table)
SQLite Connector o] DB Joiner . : |
‘ [D] serial ino ~|[D]serial ino v|| + = ‘
: Sim '
=L - +
o] DB Table Selector o
»
u:
O
v
oK Apply Cancel @\

nnnnnnnnnnnnnnnnn
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DB Row Filter

Filters rows that do not match the filter criteria
Use the IS NULL or IS NOT NULL operator to filter missing values

SQLite Connector DB Table Selector DB Row Filter

>+

DB Reader

pLE - EZ>E EZZE EHZH)»>

© 2021 KNIME AG. All rights reserved.

» -+

Income is not
Null

Dialog - 2:205 - DB Row Filter - O X
File
Conditions ~ Flow Variables Job Manager Selection Memory Policy
Previe! W it et
L WEstimatedYearlyIncome IS NOT NULL st Delete
[1] EstimatedYearlyInco...
Add Condition Group Unaroup Delete
oK Apply el ©)
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Export Data

Writing data back into database
Exporting data into KNIME
SQL operations are executed on the database!

-
v = DB
m »
Connect to In-Database Preprocessing Export Data =+ Connector
Database No SQL Programming Required TO DB Table or KNIME C] Query
u -
W !
DB Connection = .REB d/Write
DB Column Filter Table Writer =x DB Delete

- e ' Ed- DB Insert

E‘.: DB Loader

(] ]
SQLite Connector DB Table Selector DB Column Filter DB Row Filter m COW DB Joiner Save table to DB - OB Merge
-
- u »
H D LI 3 min == DB Query Reader
>
® ® ° 8 DB GroupBy ® DB Reader == DB Reader
newCensus sqlite Select* from rmPUMA®  COWis NOT NUL Join on SE ¢ = =+ DB Update
ss13pme PWGTP* H:zs > : 3
=+ DB Writer
® <] .5 :
Average AGEP Import table = &, Parameterized DB Query Reader
for each SEX group into KNIME J. Utility

= Database (legacy)

© 2021 KNIME AG. All rights reserved.
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Database Writing Nodes

Create table as select
Insert/append/merge data
Update values in table
Delete rows from table

© 2021 KNIME AG. All rights reserved.

Read and Write

DB Reader DB Insert
- -
® r ©

Load data into KNIME  Insert/append data to db table

o
@
=
g

v
..

Append or create a new db table
DB Update

y
. "

Update values in db table
DB Merge

Merge values in db table

o
[=n}
g
&

»
Lg

®
Delete rows from db table

nnnnnnnnnnnnnnnnn



Databases Exercise

Open Exercise 05. Database

Activity I: Databases
Drag & drop the malariahts_DB.sqlite file into your workspace

Connect malariahts_DB.sqlite to the two DB Table Selector nodes to read the
"malariahts_experiment" and "malariahts_molecules feature" table, respectively

Filter the Column called "Pf3D7_pEC50" in the "malariahts_experiment" table with the
Database Column Filter node

Join the two tables together with the DB Joiner node using "Sample" column
Read the data into KNIME using the DB Reader node.

Write the data into a csv file

nnnnnnnnnnnnnnnnn
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Integrating External Tools



Scripting Integrations: R and Python

£ Node Repository  <Q § = 8

Run R or Python code in KNIME

Analytics Platform e —p

> [T]Conda

# Python Edit Variable
Lot Python Source
[ Python Script
. . . [ Python View
Works with existing Python and R #python Object Reader
# Python Object Writer
installations 5 python Learer
# Ppython Predictor P e
jalog - 2:539 - Python Learner
[ Python Script (DB) (legacy) 5 ’
G i R m Options  Templates  Flow Variables  Job Manager Selection ~ Memory Policy
4 i i | Name Type Value
> BEmeta Nodes Coumns {1 ey imort vy, s e
> hal(e] D height: contir 3 data = input_table._get_numeric_data() .. int -2147...
. . . R [D] width: contini | | 4 # Use first colunn as value column int —9223...
ﬁ R Source (Table) (D] aratio: contin | 5 value_colunn = dataldata.colunns [0]] order... Order...
yn ax Ig Ig 18] g Su ppO Dliocat 00 || & |# ee second cotomn 3o target eotuan bater..
ﬂ R Source (Workspace) D] url*media: 0, 7 target_column = dataldata.columns[1]] str 2
_ D] uri*blipverts: 8 A = array([array(value_column), ones(len(value .. Pytho... <pyth...
@ R Snippet D] url*tkaine +k: 9 # Calculate linear regression
%R Vi (T bl ) O 10 output_model = linalg.lstsq(A.T, target_columr
iew (Table ==
ﬁ; R View (Workspace) Flow variables
55 R to Table 7] knime.workspa
.
Different nodes for many tasks e.g
R RToR Execute script Execute selected lines Reset workspace

training a model using an algorithm e 8 ,

PRR Predictor

available in Python

Successfully loaded input data into python

OK - Execute Apply Cancel @

Open for Innovation

© 2021 KNIME AG. All ri KNIME




R Integration

Run any R code from
KNIME

Works with existing R
installations

Nodes for many tasks

First run:
install.packages(‘Rserve’)
and
install.packages(‘Cairo‘)*

*mac only

© 2021 KNIME AG. All rights reserved.

R Source (Table)

&>

Train model

Partitioning

7»@’7

ooy

R Learner App]y model
~» R -
[ R Predictor
]

Run any R code

R View (Workspace)
Table to R 7*
()
—» B
o R View (Workspace)
()
Create plot

¥ (=) Scripting
> 7] Java
>e Python
YR R
» E Meta Nodes
>r- 10
@ R Source (Table)
ﬁ R Source (Workspace)
[R] R Snippet
B, R View (Table)
E‘ R View (Workspace)
55 R to Table
B Tavle toR
RORTOR
R Add Table To R
R R Learner
DRR Predictor
R R To PMML

Pass one
workspace to
multiple nodes

nnnnnnnnnnnnnnnnn



R Integration

© 2021 KNIME AG. All rights reserved.

o

ng

Syntax highlighti

D Universe_1_1
8 Cluster Membership

Flow Variable List
8§ knime.workspace

library(grid

RN PY N

# Insert column references here.
# Note: variable names are used as plot la

9 x = knime.in%"Universe_@_e"
10 y = knime.in%"Universe_@_1"
11 #Column to color by:

3 class =knime.in3"Cluster Membership"

15 # Use a flow variable for a title

17 title ='foo'

19 # define a plot theme

20 # http://docs.ggplot2.org/@.9.2.1/theme.ht
21 clean_theme = theme(panel.background = ele
< I, | ’ »

Eval Selection

ne *'G Settings I Templates ] Flow Variables I Memory Policy‘ Create and
Create Templa Sto re
Colum List R Script Porkepace tem plates
D Universe_0_0 # This example relies on ggplot2 and grid, » Name Type
D Un?verse_ﬂ_l zi_\bi:;y‘ng;:i;:;l‘aucn, please add them! Knime. flow.in |paxr||st |
D Universe_1 0 knime.in |data.frame

R workspace

Reset Workspace | [ Show Plot

Show

Console

results

[
R

Evaluate
script

R

console

ok

Apply ] [ Cancel ]

output

Open for Innovation
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Python Integration

Run Python inside KNIME v @ Scripting

: . : : > [7J Java
Works with existing installations « @ Python
Ul modeled after R integration > []Conda

P Python Edit Variable

@ Python Source

[ Python Script

[ Python View

[ Python Object Reader

@ Python Object Writer

P Python Learner

> p_.-' u [ Python Predictor

[ Python Script (DB) (legacy)

Python Learner

@
Partitioning Python Predictor
>
— p o -
B, . - g
@ o

nnnnnnnnnnnnnnnnn
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Python Scripting Ul

[ JoN | Dialog - 2:2 - Python Learner

Options  Templates = Flow Variables = Job Manager Selection = Memory Policy |

Columns [ 1 |from sklearn.ensemble import RandomForestClassifier] |y Name ) Type Value

2 flow_vari... dict {u'knime...
D Universe_0_0 3 |# Choose class labels column input_table DataFrame eee
D Universe_0_1 1 labels = input_table['Cluster Membership']
D Universe_1_0 5
D Universe_1_1 6 |# Designate features to learn from

8§ Cluster Membership features = input_table.iloc(:,0:3]

9 |# Create a random forest classifier
10 output_model = RandomForestClassifier()

# Fit the model using the features and labels
output_model. fit{Jfeatures, labels)

av -

Flow variables

& knime.workspace

Execute script Execute selection Reset workspace |

D

Successfully loaded input data into python

OK Apply Cancel @

© 2021 KNIME AG. All rights reserved.
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Java Snippet

Fastest running scripting node in KNIME -

LLLELIT0 Additional Libraries  Templates  Flow

Variables  Job Manager Selection

Memory Policy

Create Template...

Column List
R

ROWINDEX

ROWCOUNT

Syntax highlighting, auto completion,
error checking

Flow Variable List
i ation

Templates allow you to save scripts for =

later re-use

Import custom libraries

e EJZUZQ Java Snippet

%J Java Snippet
=|J Java Snippet (simple)
g : ; —p =|J P
stJJava Snippet Row Filter =
%‘JJava Snippet Row Splitter
>e Python

>R R ]
R

© 2021 KNIME AG. All rights reserved.

eeeee

Apply
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RESTful Web Services

Use KNIME nodes to interact with RESTful web services ¥ & REST Web Services
Send requests using standard HTTP methods :EZ;? :::iitst

x PUT Request
&, DELETE Request

GET Request String to JSON JSON Path Ungroup JSON Path
N P> O » rL>» >0 »

JSON Response: - - - - -
Extract rows Ungroup the collection Extract title

Connect to github, Convert the string
and access the JSONepresentation to JSON  (don't forget to extract
file as a JSON type)

author, and price

XPath Row Filter

L R e =+ =

GET Request XPath

N el A 2

XML Response: - - - -
Connectto the w3c Extract the authors Extract title, Filter 'WEB' books
webpage to getthe XML  as an XML fragment  author, price and
file category

© 2021 KNIME AG. All rights reserved.
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RESTful Web Services

Provide authentication
Enter URL or Dialog - 2:26 - GET Request (Connect to the w3c) |f necessary — ] X
use from column =
Connection Settings  Authentication RequestHeaders Response Headers Flow Variables Job Manager Selection Memory Policy
{ (® URL: http:/fwww.w3schools.com/xsl/books. xml v
URL column:
[] pelay (ms): 0L
Concurrency: 1}
Add delay between ss
individual requ ests [[] 1gnore hostname mismatches
[] Trust all certificates
[[] Fail on connection problems (e.g. timeout, certificate errors, ...)
[[] Fail on http errors (e.q. page not found)
GET Request Follow redirects
Timeout (s) 212
Y Body column: body ¥
P >
O oK 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
KNIME
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JSON Reader and JSON Path nodes

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

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

Editor window simplifies construction
of JSON queries by auto-generating
them (click on properties)

© 2021 KNIME AG. All rights reserved.

JSON Reader JSON Path

ogr—> 0 »

=] ]
® Dialog - 2:6 - JSON Path (Extract rows)
(EECEEN Flow Variables  Job Manager Selection  Memory Policy
Input
= Repre B
Remov lumn
Outputs
uuuuuuuuuuuu JSONPath List P
O rows s
collection query Add JSONPath Edit JSONPath Remove JSONPath
lllllllllll
JSONPath $[0]['author’]
Column name: author
. ‘ ' trin
s Fialding > Result type String
AddlISONEath Result is list Return t

h

e paths instead of values
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XML Reader and XPath nodes

Use the XML Reader (or GET Resource)

XML Reader

XPath

xb: ’—__> 2[ »—

nodes to get an XML cell °

[ JON ) Dialog - 13:46 - XPath
[ Settings | Namespace Flow Variables >
Use XPath nodes to query the XML and R coum o B

Remove source column.

XPath summary
Column name XPath query Type
author /book/author String(SingleCell)

extract certain parameters

Selected XPath: /book/author

Editor window simplifies construction of

XPath queries by auto-generating them
(click on XML elements) R

<title>The Betrayal of America: Ho |-XPath value query
<category>About Elections</categor /book/author
<isbn>1-56025-355-X</isbn>

</book>

Add XPath Edit XPat| @ (]

Column name:

XPath Query Settings

© New column name: author

~XML-Cell Preview

XPath query for column name:

. name
(relative to value query)

CRNEC NN

rReturn type
XPath data type: =~ String cell ﬁ
Options:

Return missing cell on empty string.

Multiple tag options
o Single Cell
Multiple Columns

oK Ao Collection Cell
pply
Multiple Rows

Ok Cancel @

Open for Innovation

KNIM
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External Tools Exercise

Open Exercise 06. Integrating External Tools

Activity: Use REST node to call an external Web Service
Configure the String Manipulation node so that it creates a new column called
resource_url with the following format.
https://www.ebi.ac.uk/chembl/api/data/molecule/<ChEMBL ID>.xml|
Access the ChEMBL Rest API with the GET Request node
Use the XPath node to extract standard_inchi and standard_inchi_key
Use RDKIit From InChl node to convert the standard_inchi column to RDKIit molecules
type.
Use Renderer to Image node to convert the RDKit molecules into images.
Display the result in a table view

Optional:

Use the R Snippet to filter the standard_inchi and standard_inchi_key. Hint: You can use
the Regex column filter template in the snippet with the expression: standard.”

nnnnnnnnnnnnnnnnn
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Exporting Data & Deployment



Exporting Data

After an analysis is completed, what next?
Write results to a file
Create/update a database
Upload results to a Cloud Storage
Generate a report
Send your data to Tableau, Spotfire, PowerBI to create a report
Deploy via KNIME WebPortal (KNIME Server required)

© 2021 KNIME AG. All rights reserved.
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Data Export Nodes

Typically characterized by:
Magenta color
1 input port, no output ports

Create file on file system or
write to database

© 2021 KNIME AG. All rights reserved.

Table Writer

v BKNIME Labs
v CD Deep Learning
M=
DLoLas Model writer
v § MongoDB
4 MongoDB Writer
¥ &g Semantic Web/Linked Data
viylo
pi Triple File Writer
pLIsPARQL File Writer
v @Spotfire
©) TIBCO File Writer
¥ .44 Tableau
1+ Tableau Writer (TDE)
v {}2’ Chemistry
vislo

,:(m Mol2 Writer
,:,H Molfile Writer
=oF SDF Writer

;ﬁ.ﬂSmiles Directory Writer

¥ <> Structured Data
v i35 JsoN
& JSON writer

53] JSON Row Combiner and Writer

v ) XML
A XML Writer
¥ @ Scripting
v @ python
@ python Object Writer
Tr R
Ve 10
4RrR Model Writer
¥ 9 Community Nodes
¥ & KNIME Image Processing
Y &0
ﬂlmage Writer
v @ Erlwood Nodes
vigo
% XLS Coloured Writer
I NGS
Zo
7\ BEDGraphWriter
E Facwriter
T FastQWriter
¥ & Palladian
¥ [ Text Classifier
£ TextClassifierModelWriter
v @ RoKit
@ Fingerprints
&4 ROKit Fingerprint Writer

v 410
v -DWrite
Hcsv writer
5P ARFF Writer
_,ﬂ Table Writer
i PMML Writer
_,A Model Writer
+_]Image Port Writer
+z]Image Column Writer
A-5Excel Writer (XLS)
P Analytics
v i{? Mining
v 4 Weka
v &) Weka (3.7)
v@o
&) Weka Classifier Writer (3.7)
&) Weka Clustering Writer (3.7)
V¥ + Distance Calculation
Vv ., Distance Matrix
B+ pistance Matrix Writer

v & Database
v [ 1Read/Write
=EDatabase Connection Table Writer
2 +Database Writer
v °° Other Data Types
v y Network
M
v [Z] File

g Network Writer

Open for Innovation
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Write Files to a Remote File System

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

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

Supported file systems

Microsoft Azure v
Google ﬁ
Amazon Amazon
. Authentication Amazon S3 Connector Raadand =]
Databricks process data Upload processed
datato S3

Mmoo

BigData file systems (hdfs, httpFS, ...)
. e =]
On-premlse (eg SSh, ftp, ) E%r;nz%?\“sos provid:ntr:nv:;;kg;‘ggi:rsectory T —
m 3>
e

Upload a local files

nnnnnnnnnnnnnnnnn
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Full Flexibility with the Transfer Files node

Microsoft Azure Blob Storage
Authentication Connector
P =— LR
Transfer Files
e e -
. »
SharePoint B
Online Connector ®
= .n_ -
®

Same cloud environment

KNIME Server
Connector
Dy

-
Transfer Files

i g

SSH Connector ®

[ ]

L.

®

On-premise

© 2021 KNIME AG. All rights reserved.

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

m Flow Variables  Job Manager Selection ~ Memory Policy

Source
Read from  Relative to Current workflow
Mode File © Folder Files in folder
Folder ../L2-DS KNIME Analytics Platform for Data Scientists - Advanced(2)/ & Browse... d
Destination
Write to Amazon S3
Folder /kathrin/products < Browse... d
Write options Create missing folders If exists: @ overwrite ignore fail
Options

Include selected source folder

Delete source files / folders Fail on unsuccessful deletion

oK Apply Cancel @

Google
Authentication

®

Amazon
Authentication

®

Google Cloud
Storage Connector

D m
b Transfer Files

L] —
—.
Amazon S3 Connector ®

»

= .

L]

Cross cloud environments

Open for Innovation

KNIME



Other Utility Nodes

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

Delete flles Or fOIderS Create Folder Create Folder
. . . ]
List all files is a folder Ontl® hal®
2] ]
Amazon Delete Delete
Authentication Amazon S3 Connector Files/Folders Files/Folders
B » el m mE)» 3 »
© [ © e
connect to Provide the working
Amazon S3 directory on
Amazon S3 List Files/Folders List Files/Folders
EEGEN 2 HEN =
2] o

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

B —»j
Upload \lentify Domains Select Columns  IF Switch e L . End IF Customize Download
>f—>}— > > p pe _ > i > > > >
> >
@ @ @ @ O ol
Step 1 Step 2 S 3 Step 4 Step 5
. Customize . .
Upload File Select Columns Column Domains Interactive View Download Image

© 2021 KNIME AG. All rights reserved.
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Workflow on KNIME WebPortal

KNIME wetrortal

A KN' ME Guided Visualization

Data Upload
Use e o sl o

Gulde
g s T v o
e Upsded s e e

KNIME et

AAKNIME

Customize the Visualizati

WebPortal Page
(Step 1)
Upload File

Available in

WebPortal Page
(Step 4)
KNIME Server Interactive View

Open for Innovation
© 2021 KNIME AG. All rights reserved. kNIME



Components to Produce Dashboard on Web Page

Widget 1: Select data

File Chooser Widget CS\‘ Reader Component Output
y
@ ®
Read data

File
Selection

Column
Selection

Widget 2: Select value column

Column Selection
Column Filter Widget

ol
® ®

Widget 3: Filter by country of the Widget 4: Filter by year of the order
Component Input Value andAmount  Selectvalue column order Component Output
Nominal Row Interactive Range l
Filter Widget Slider Filter Widget Data formatting  Stacked Area Chart
®
= ' JEEAS T

© e 19
Select countries Filter by year

Visualize selected
column by time and
country

Stacked
Area Chart

Filter by

Row Filter Range

Open for Innovation
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Demo: Deploy a Web App (KNIME Server required)

Deploy a workflow on KNIME Server and execute it on the KNIME Web Portal
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Stay connected with KNIME

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

Forum: forum.knime.com

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

ND{E KNIME Hub: hub.knime.com
1S

© 2021 KNIME AG. All rights reserved.

Follow us on social media:

™ 7 &
in 2 (9
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Thank You!
KNIME AG



