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KNIME in a Nutshell

KNIME, the Company
Offices in Europe and USA
Close ties to Universities and Research
Global Partners Network
Long-term funding

KNIME Software

Used by 96% of EUROSTOXX 50 and
DOW JONES Indu companies

KNIME Analytics Platform

Gather, Wrangle, Model, Visualize
Open source and free

KNIME Server

Deploy, Manage, Consume, Optimize
Commercial complement



KNIME Software — One Ecosystem
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What is KNIME Analytics Platform?

A platform for data analysis/mining, manipulation, visualization, ML and Al
Build around visual workflows (what you see is what you run)

Open source and free to use for everyone (no limitations)

Provides a diverse array of extensions and integrations: :
Text Mining — i
Network Mining R re i L LAt e B K

Cheminformatics

.
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Image Mining . " —

Other Tools: Weka, Keras, H20, ... Aaese | SNLE

Other Languages: R, Python, &




Visual KNIME Workflows

Nodes

perform tasks on data

Workflows
combine nodes to model data flow

Components
encapsulate complexity & expertise
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Covering all Stages of the Data Science Life Cycle

Data Access Transformation Analyze & Data Mining Visualization Deployment
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KNIME in Research

A KNIME Workflow for Automated Structure Verification (wmm) Integration of the ImageJ Ecosystem in KNIME Analytics Platform
JA Lumley, G Shamman, T Wikin .. - ., the Sclenca of Drug ..., 2020 - journals. sageputy.com C Qietz, CT Ruaden, 5 Helfrich, ETA Dobsan., - Fronters in Computer ., 2020 - frontiarsin org
Adequate characterizalion of chemical enlibes made for biological screenng in the drug Open-sourcs softewars 008 are often used for analysis of scertfic image dala dua 1o ther
discovery context is critical. Incorrectly characterized struciures lead 1o mstakes in the Nlaxtslty and transparency n dealing with rapidly evohlving imaging lechnalogies. The
Interpretation of structure—-aciivity relationships and cenfuse an already multidimensional .. complex nature of image analysis prablems frequenty requires many 1ools 1o be used in

v PP Ciledbyd Related arlicles  All 3 versions T 90 Ciledby3 Redated arficies Al 2 wersions 50
ror) Data Analytics and Visualization Technigues of Corona Impact wor; Speech Signal Analysis and Classification of Dominant Parameter for
A Pankh, S Shah, V Bhatt - resaarchgata net Patheological Voices

.. Wa have taken arcund 1.5 mition paints 10 plot the graphs over the data analytic tools based W Cheietina Subissha, A Nanchini, X Bligrath.. . - ressarchgate ret
on python and Knime. Keywords - Data Analylic, Python, Knime, Coronavirus visualzation, Th-;s wﬂﬂ: mz :: ‘m :uzm::n Km': m m;ﬂ r:t: hﬂ:v(':;‘ :‘: ;bm:;:a' voice
dascrplive analytic, machne saaming prediction, Linear regression 1, Introducsion ... :::‘mm"g” oefon Sioned 1 £ r:md e S . o g
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Five years of the KNIME vernalis cheminformatics community contribution Data Analysis and Application of Retail Enterprises Based on Knime

SO Roughley - Currant madicinal chamistry, 2020 - ingentaconnect com X Pu, N QL J Huang - MS&E, 2020 - inpscience.iop.org

Since the official release as @ KNIME Community Contribution in June 2013, the Vernalis With the rapid development of information technclegy, the application of cross-cdiscipline has
KNIME nodes have increased from a single node (the 'PDB Conneclarnode) to sround 126 shawn exonelvo gmm.homz mining, big data and other technoiogles are c;apuw/ :ntqﬁm
nodes (November 2017; Version 1,12, 0); furthermare, a number of nodes have been .., wl walks of life. Research on data il technology and its application in data analysis of ...
T 99 Ciedby6 Related articies All 3 versions % 99 Related aricles  All 2 versions

of) Hitachi Materials Informatics Analytics Platform Assisting Rapid ror] Al supported Topic Modeling using KNIME-Workflows.

Development, JAl Qundus, S Pedwart, A Paschi - Qurator, 2020 - pdfs semanticecholar.org

Y Osakabe. A Asahara, M Morka < AAAL Spring Symposium: Combining ..., 2020 « ceurws.org Topic modaling algorthms traditionally moded topics as list of weighted tarms. Thasa topic

.- Second, upicad them o e MIAP database. MIAP automatically converts flos with models can be used effectively to classify texts or to support text mining tasks such as text
diferent formats ino & predetarmined formal using KNIME, the open source Figure 2 summarization or fact extraction. The general procadure refes on statistical analysis of tarm .
Screan capburs of checking lsaming resudls softwarn (KNIME 2019) & 00 4 2

¢r UV Reisled articles 20 Clted by 1 Related arlicles  All 4 varsions



Let’s Take a Look at KNIME
(Demo)



The KNIME Analytics Platform Workbench
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Importing Data and File Handling



Data Source Nodes

Typically characterized by:
Orange color
By default no input ports, 1-2 output ports
Consistent UX across all nodes and files systems (ongoing work)
Able to manage various file systems within the same workflow

AR Output port
Status p T
o
Read file
Node label

© 2020 KNIME AG. All rights reserved.
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CSV Reader

, : — oo Advanced settings
Reads either one or multiple w13 0330 I s et Rt

. Trarafarmation Agaarced Sectng LimE Rown Enceding Flow Variablies »
.csv and .txt files _ it oo
File system fead from | Melaene to B Commiwokiion 8
Further tabS to Noade © Fike Files in fokder
File I datalSemtiment Raong. <y s Wroae -

limit the rows File path S

. Foemuay
select encoding Ackockts formet. @
Celurmn debariter s Row deltmiter . .
Basic settings
Cuate char < Duote escape cha
L Commmmnt Ohar

CSV Reader Has columm Seddes Has row 10

S00p0n Shoet data vows

: " — Prwsase
E, »
-

) The suggested colume Types are based oo the Nirst 50 rows only. See ‘Asvances Sertizgy’ sab.

-
Tow D | Sarm 5 Sentwee,

9 Rowd 0 Verp Negatee
L 1 Negatee
Rowl 4 Sty Ney
Rowd | Sigely P .
Rowt 4 Postie Help button
R s Wery Pis e

. Foeous 3 v
Preview
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Default File Systems

Local File System

Input location

Read from  Local File System [

Mode O File Files in folder

File JUsers /katheinmelcher/Deskiop/course_data.csv v Erowse... -

Relative to ...

Current mountpoint

Read from:  Relative to .
Current workflow

File: Calls_data.xlsx v Browse... -
Mountpoint

Read from,  Mountpoint B o V]

Fite JExample Workflows f TheData/Customers /CallsData.xls < Browse... =

Custom URL

Read from:  Custom URL O]

URL: Krvime | Jenime workflow/ data/Calls_data.xisx

|

Open for Innovation
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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.

B Add File System Connection port

Supported file systems

Amazon

Microsoft Azure O

Authentication Amazon S3 Connector Excel Reader (XLS)
Google
Amazon S&e—al = =E'3»
Databricks o o o
BigData file systems (hdfs, httpFS, ...)
On-premise (e.g. ssh, ftp, ...) SRLiTELLT

Read from v

Mode @ File (O Files in folder

File

nnnnnnnnnnnnnnnnn
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Read Single or Multiple Files

Single file
Input location
Read from  Local File System

Mode © File Files in folder

File JUsers [kathrinmelcher/Desktopfcourse_data.csy S Erowse... -
Files in a folder ° ®
file filter options
Input focation
File extension(s)  csv
R from Relative 1o Current worklow
s B a Case sensitive
Mode File © Files In foider Filter optians Inctude subfolders File name
Rrowse,, Case sansitive o Wildcard e

Folder Jofdatal
L Selected 22 of 22 files Incluce hidden files

Foloer filter options
Option to include subfolder 8 foldermame  momtit

Option to define filter criterions Cunsaane. |@/Whdad ), Shagular hapesss on
Incluce hidden fokders

oK Canced

Open for Innovation

KNIME
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Alternative Faster Way ...

& KNIME Explorer 53 s |

L "3 Data_Access I3

Sy BR

b L My-KNIME-He Callapses the entire tree
b £ EXAMPLES (knime@api hubknime.com)
v A LOCAL (Local Warkspace)
> ™ Example Workflows
¥ ™IL1-06 KNIME Analytics Platform for Data Scientists - B
v "dats

-

» temp

E_, CortractValues.csv
E_, CurrentDetallData.table

E_. 50IPs.table Drag & D I'Op

OR

database.mw.db CO py &

| database.trace.db
™% DecTree.pmml
& jpcation_data.table
2 mater_datacoy

g_. onalingDeploymeniDaa. v..
% Product Data2.xls

% ProductPropensitymodel pmm|
8 saes.cav

!_. samplad_maeter_data.table

© 2020 KNIME AG. All rights reserved.
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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

Excel Reader (XLS)
REST Web Services, and many more e )
-
PMML Reader R Source (Table) —
XML Reader : 00 SQLieComoctor DB Tobla Selector DB Reacker .
i » % = ] F’ ) = >m mien
Loa P ‘ ‘ . :
. . = o o o o
& CONTeG uubacl mad
Google Google Shoots GET Request String o JSON JSOM Path Unqrosp JSON Path
Authentication Connection v & REST Web Services b o> > Ikt > »0 > »L» Q>
| ’ - = m - £ GET Request ES B o o n
l B & POST Request Conneciw pitub,  Comwer vz =ng Erradrows  Usgroup e culesion Edrad e
and gooess e JEONsgreseelmoe 0 JESON  (dorlioget o b o whor od pnee
= L \ PUT Request e 32 3 500 hpe

&, DELETE Request

https://www.knime.com/knimepress/download-will-they-blend
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RESTful Web Services

Use KNIME nodes to interact with RESTful web services ¥ # REST Web Services
) # GET Request
Send requests using standard HTTP methods 4 POST Request
N PUT Request
&, DELETE Request

GET Request String to JSON JSON Path Ungroap JSON Path
e > B> >0 > L > > Q>
JSON Response: . . . , .
Comed 1o github,  Convertthe sking Edrad rows Ungroup the colecion Exraci e
and access the JSONeprasenizhon 10 JSIN [don torgat 2o padract auther, and poce
fe as 3 JSON ype)
GET Request XPath XPath Row Filter
C a2 L S -l
XML Response:
” o o ©»
Connact 1o the wic Exiract tha authors Exract g, Filter 'WEH books
webpage to getthe XML 33 anXM_fragment  author price and
calegory

file

© 2020 KNIME AG. All rights reserved.
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RESTful Web Services

Enter URL, or — e ' Prowgle authentication
. e if necessary
use from column
Authentication Request Meaders Response Meaders »
© URL: heip; / fwww. wischooks com x|/ bocks xml &
URL columnm
Delay (ms): (
Concurmency: ) B
Add delay between sst
individual requests Ignore hostname mismatches

Trust all certificates

Fail on connection problems (g, timeout, certificate errors, ,..)
Fail on http errors (e.g. page not found)
Follow redirects

GET Request Tmeout (s) 2
Body column: body

<

I

. OX - Exaculs Appry Cancw

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

© 2020 KNIME AG. All rights reserved. ip(enﬁnlcﬁ E



https://www.knime.com/blog/a-restful-way-to-find-and-retrieve-data

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 S e i
(click on properties)
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Data Transformation



Data Transformation Nodes

Yellow color with a variety of input and output ports

Apply a transformation to input data

Many, many nodes!
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Finding Your Way: KNIME Hub

Place to search and share KNIME -
Workflows
Nodes KNIME Hub
Components B AP ST P Oy o
Extensions
KNIME Sentiment Anadysi -
- 1993 265 2 541 211
350, 3 ‘ ’ :
= a;;ting started Get help from our
Bavsm Ance e COMMUNity and
8 . - help others
. " L

Sectmwy Argigats (lhanfcesan) of
Docurseres
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Data Visualization



Data Visualization

v Q Views . Js JavaScript Views (Labs)

Large selection of easy to use

visualization nodes
Web-based and interactive

Dedicated nodes,
no scripting required

Js Generic JavaScript View
ol§ Bar Chart

= BoxPlot

%L Conditional Box Plot
47 Decision Tree View

|A Heatmap

Plotly nOdeS tﬂ_ Histogram
Similar but integrated from an external library [\ Lift Chart
ld Line Plot

I: Parallel Coordinates Plot
, Pie/Donut Chart
|©” rROC Curve

R and Python View nodes for highly
customizable graphics

v g JavaScript v Js Plotly

Js Bubble Chart (Plotly)

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

Js 2D Density Plot (Plotly)

Js Error Bars Plot (Plotly)

Js Line Plot (Plotly)

Js Radar Plot (Plotly)

Js Scatter Plot (Plotly)

Js 3D Scatter Plot (Plotly)

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

Js Violin Plot (Plotly)

Require scripting

© 2020 KNIME AG. All rights reserved.

|_ Scatter Plot

|é Stacked Area Chart
@ Sunburst Chart
ED Table Editor

v ¢ Scripting
v # Python
@ Python View
ver R
B, R View (Table)
El R View (Workspace)
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Components — Combined Views

Multiple JavaScript View nodes

can be combined in Components ' Seatter Plot — -
Selections are transmitted to all
other views
Also for use on the KNIME g oS
Scattar Plol
Component npat Color Manager .. Component Outpat I I B R R R -
g E . B B
ol composle wew o ,‘* o,
‘ ' m m . " cars AN TN BALLIMTIANON LAY MINMAAE lUeX oy
mr;cb:u:m * 0 | =eopas ® o 2em .
of composle vew -~ i At na - s 20 Corvwe
Table View
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Interactivity across Charts: Selection and Filter Events

© 2020 KNIME AG. All rights reserved.
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Interactivity across Charts: Selection and Filter Events
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Workflow Organization and
Documentation



Comments & Annotations

File Reader File Reader
| B’ > his is an example workflow annotation.
[ E) Configure.. F6 Here | can describe the task of a group of
~ ® nodes
Execute F7
Ve . 0 This node reads
B)  Execute and Open Views Shift+F10 the contract dMa
Cancel F9 in folder Double-click to write
FE Reset F8 frt:’:‘ [he:ef';(‘j‘:r Use the panel to
= Edit Node Description... Alt+F2 where the workflow change properties
=0 New Workflow Annotation is cusrently execuling
o Connect selected nodes Ctrl+L Double-click to write
d ' Disconnect selected nodes Ctrl+Shift+L t:se the pane:t.to
change properties
Create Metanode... ge prop
Create Component... e o
Mo B | AE=EEEsILE

| iel] =
Ths I3 @1 example workflew annotation.
Z-e:c: | zan dascnbe the m\ of a graup of .-. . ||
nodes HEE NEEE

[ | [
YouTube KNIME TV Channel: Cusiom

https://youtu.be/AHURYB_O8sA

Open for Innovation
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https://youtu.be/AHURYB_O8sA?list=PLz3mQ6OlTI0YzldqzyyUTBDP4S3oOiVy7

Workflow Organization — Good Practices

Workflow annotations P Rondag

T FPxedn Kenne rlm|
o PO TS
~I? 3 . Ceetpn
»

Node labels

W o L

PeTRR e end Lotcate w Dai o L o

Byl v el .

MetanOdeS ::l::«.'s-'.'g::--- -..:
o KAl kbe kel n'qnlalion

Tc!vf{ula o Clr e bt e Sael

Right click -> Create Metanode... - e G Rt

Tirar Vdw s b o

Organize workflow by task Wb ikt

Hide complexity & improve readability

L
—_— . (£ 13
Fhe Tectar
e CF e
= s Facs
o B e
Mvimr HEw A
. 2 Cakowan,
WIS ELERE TNT B ¥
JJ‘.'.“'\.!: L O
[ Fully Joined Data
Doz Seaowr L5
,.{._. " ~yr
»
-y

S INY IR
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Workflow Organization — Components

Component enCapSUIateS a KNIME €3 sz filie
reusable functionality as a e
KNIME workflow 36...

Components can be configured Al i e
aS any KNIME nodeS & [ TR LLATACReT PETSY 3 IR '-.--‘.‘.u- v»-\\. TS N Rt Lkt BN o

Access and share components SR e

KNIME Hub to your workflow

-
R
o T Ayt s
- s
- -
-~ ~ be 3

Column filles .- ?\—)3 T;T _E-
{by Index) . ' » :
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KNIME WorkflowDiff

Automates identification and comparison of nodes in a workflow, metanodes,
and two different workflows

|dentifies insertions, deletions, substitutions, and parameter changes
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e 1 Avw o uw [ | Ter—
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dmy - 2 tan ‘ - et yray—
e wbad - -l B —t-ihy T s - P —~— -—
- v ey P e m— T e T o s ey omrtrad conree g =
e r —— wh rorty e pere b - fe e -
e pe e ooty Srem ge -3 ~— 3 NSp— ’
rorv Ve lene g e Vouds wTo g — - e ——t [—

nnnnnnnnnnnnnnnnn

© 2020 KNIME AG. All rights reserved. KN I M E



Data Mining




Data Mining Strategies

Example Applications:
Anomaly Detection (fraud, predictive maintenance)
Association Rule Learning (market basket analysis)
Clustering (customer / market segmentation)
Classification (next best offer, churn preventions)
Regression (trend estimation)
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Data Mining: Process Overview

Evaluate

Train and apply
performance

Partition data model

Training
Set

Train
Model

Y
N

Original
Data Set

-~ =%l Score

=] Model

” Apply
Model

A 4
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Learner-Predictor Motif

Most data mining approaches in KNIME use a Learner-predictor motif.
The Learner node trains the model with its input data.

The Predictor node applies the model to a different subset of data.

ision Trained Model

Tree Leamer
o rl:" ® ':i.:_‘
/ \_ Decision Tree
Partitioning 8 ‘. Predictor
—» o0 =
=, =
a New Datal! ¢
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Data Export Nodes

Typically characterized by: o
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Some Use-Cases




How to use KNIME to make data FAIRer

I pum—

Restructure and combine previously —

generated bioassay data to comply with =
the FAIR principles eI EES TEFEES
Extend the metadata with domain-specific >

controlled vocabulary using GET requests

¥i
Ell

Add user-defined information using the _socmy) 3

Interactive Table Editor = | | A =S

]

Principle KNIME

Foaacse et .| ok sy i

TN | WoTeM e 8
D | — - = "”'"‘ o] § Snmncviend et [ et 3

N
e
v

LT

Workflow on the Hub: https://kni.me/w/Py9va0SQesbauPwS n

Blog Post: https://www.knime.com/blog/fair-guiding-principles-and-how-to-fairify-your-data

© 2020 KNIME AG. All rights reserved. ip(enﬁnlcﬁ E


https://kni.me/w/Py9va0SQesbauPwS
https://www.knime.com/blog/fair-guiding-principles-and-how-to-fairify-your-data

Calling ChEMBL Web Services
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Results of CHEMBL Molecule call
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Blog post: https://www.knime.com/blog/a-restful-way-to-find-and-retrieve-data

Workflows:

https://workflows.knime.com/knime/hub/workflows/50 Applications%3A30 RESTful ChEMBL%3A01 ChEMBL REST Serviceshttps://

workflows.knime.com/knime/hub/workflows/50 Applications%3A30 RESTful ChEMBL%3A02 ChEMBL Structure Search

knime://EXAMPLES/50_Applications/30_RESTful_ChEMBL
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Jupyter — KNIME - Jupyter

Using Python code in Jupyter notebooks from KNIME ==&

Calling KNIME workflows from Jupyter notebooks N A ST s
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Workflows on KNIME EXAMPLES Server: e N o i
07_Scripting/03_Python/03_Fetch_ChEMBL _Target Data
07_Scripting/03_Python/04_Using_Jupyter _from _ s

1 g ot e

" 3
CELI S Pllwier, wathnl, ...

KNIME _to_embed_documents

Blog post: https://www.knime.com/blog/knime-and-jupyter
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Deep Learning and Histopathology

Image analysis
Deep learning

Keras

Custom visualization
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Workflow on KNIME EXAMPLES server: 50_Applications/31_Histopathology Blog Post
Blog post: hitps://www.knime.com/blog/using-the-new-knime-deep-learning-keras-integration-to-predict-cancer-type-from-
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Finding the key compound in a patent

e | P | ] Eameeees e snreaes | e | Compound network
) B g ey S e | L PRt R
R, ISR 3 i ket |
": ';?:‘:“‘ ~0e 4 6 - S "M e ° Y _-_; .
. » ' "» ' "
Interactive data analysis - i ' - ' -
Cheminformatics : -
Network analysis ' :
WebPortal Wi

Video from ChemAxon UGM: https://www.youtube.com/watch?v=MQmmm7tzmB0
Workflow: https://workflows.knime.com/knime/hub/workflows/50 Applications%3A29 Patent Network

Analysis%3A01 Tarceva neighbor network from SureChEMBL
knime:///EXAMPLES/50_Applications/29 _Patent Network_Analysis
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Some Final Remarks

Visual workflows allow you build documented and reproducible analyses
KNIME Analytics Platform is open-source and free to use (no limitations)
KNIME covers the entire data (science) life cycle
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