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Before we get started...

... some questions for you:

What’s your background? BSc, MSc, PhD?

Which department are you from?

What tools are you using for data analysis?

What do you expect/hope to learn today?

Did you manage to open the “00_Setup” workflow already?
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Change of plan for today

9.00 — 10.15: Introduction to KNIME Analytics Platform
10.15 — 10.45: Coffee break
10.45 — 12.00: Hands-on session

9.00 — 9.45: Introduction to KNIME Analytics Platform
9.45 — 10.15: Start hands-on session

10.15 — 10.45: Coffee break

10.45 — 12.00: Hands-on session
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Introduction to
KNIME Analytics Platform



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.

© 2023 KNIME AG. All rights reserved.
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Graphical programming paradigm?

Lets users create programs by
manipulating program elements
graphically rather than by specifying
them textually

mols = []
for smi in input_1_pandas[self.molecule column]:

mols .append(Chem.MolFromSmiles (smi))

RDKit From Molecule

e

rdkit.Chem.rdmolfiles.MolFromSmiles((AtomPairsParameters)SMILES, (SmilesParserParams)params) — Mol :

Construct a molecule from a SMILES string.

© 2023 KNIME AG. All rights reserved. 6

Dialog - 3:317 - ROKit From Molecule - O X
File
Options  Advanced Flow Variables Job Manager Selection  Memory Policy
Molecule column: | s molecule_column ~ [ Treat as query
Mew column name: |SMILES
[]Remove source column
Error Handling
(®) Send error rows to second output
() Insert missing values
[] Generate error information column
Error Information Column Name:
2D Coordinates
[] Generate 2D Coordinates
Force Generation
0K Apply Cancel @)
Open for Innovation



Extensions?

KNIME AP comes by default only Extensions (and integrations) add
with basic functionality specific functionality

Not default, need to be added

Extension

KNIME Base Chemistry Types &
Nodes J
Extension

KNIME Excel Support &/
Extension

KNIME Python Integration %J
Extension
KNIME Statistics Nodes 7/



The KNIME Workbench

@ & KNIME Analytics Platform - /Users/daria_knime/knime-workspace_rdkit_20200421
C9v [l Gl @itoox B § oo & - | fof *
4 KNIME Explorer £3 = 0O A 0:00Setup @ Welcome to KNIME Analytics Platform A5 *0: 01_Chemistry_basics £3 = 0O L Description $3 =
258 &Y BB
- LULV VL 1IN UL 01 _Chemlstry /‘
v ™2020_05_NIBR_Chemistry._training_412
» Mdata
» ™ exercises Stop 1. Stop 2. ) )
v solutions Read data from different sources Remove duplicates Title 01_Chemistry_basics

A% 01_Chemistry_basics
A\ 01x_Build_component

Description
A\ 02_Structure_Rendering

01_Chemistry_Basics

03_Substructure_Search
‘} o s S File Reader This workflow demonstrates basic
“[}‘\'} cheminformatics functionality within KNIME
b2y Analytics platform:
f g = : . 3
4 Worktiow Coach 53 D o & Reading and writing various chemistry data
Recommended Nodes Community formats; canonalization of chemical structur
gnFile Reader 28% Dupl duplicate filtering; descriptor calculation;
n_. CSV Reader 20% Excel Reader (XLS) Type Cast RDKit Canon SMILES  Row Filter interactive filtering on multiple properties
#1apie Croator 3% Training sets were collected from ChEMBLdt
- - oy 9
£ Node Reposit ] o n = g g g Each set corresponds to a publication in whit
£ Node Repository - . e S X
. = o s E
» 0
» & Manipulation
5 El o A\ KNIME Hub Search 53 200
» ) Analytics
» =08 Search workflows, nodes, and more.
» 8, Other Data Types
¥ <> Structured Data
» = Scripting
» 3/ Tools & Services
¥ % Community Nodes
> LQKNWE Labs 2 Outine 53 = 0 & console B xbiE mE-03-= 0
> &Workﬂow Control
» ‘A’ Worktlow Abstraction KNIME Console
» £ Reporting Log file is located at: /Users/daria_knime/knime-workspace_ rdkit. 20200421/ .metodata/knime/knime. log
>J?Chemlsl WARN Color Manager 09:34 Column "assay_id" has no nominal volues set: execute predecesso
B 44 . . WARN RDKit From Molecule 0:17 DataColumnSpec already contains a color handler, ignoering color
ChemAxon / Infocom .- : WARN ROKit From Molecule 0:17 DataColumnSpec already contains a color handler, ignoring color
- WARN Row Filter 0:26 Node created an empty dato table.
WARN ROKit From Molecule 0:17 DataColumnSpec already contains a color handler, ignoring color
WARN Column Filter 0:6 Node created on empty data toble,
WARN RDKit From Molecule 0:17 DataColumnSpec olready contains a color handler, ignoring color
WARN RDKit From Molecule 0:17 DataColumnSpec already contains @ color handler, ignoring color
WARN RDKit From Molecule 0:17 Node created empty dota tobles on oll out-ports.

ots2om
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The KNIME Workbench — most important windows

[ BN KNIME Analytics Platform - /Users/daria_knime/knime-workspace_rdkit_20200421
1@ @it00x B § o & = BESLZ >
4 KNIME Explorer £3 o A Description £3 =0
tl 50" ¢ R ¥ !
P VAV UM L ORI TS UL 01 _Ch emlstry v
v ["72020_05_NIBR_Chemistry_training_412

» ™data

Title 01_Chemistry_basics

Workflows

_Chemistry_basics
aa - - X_Build_component Description
A\ 02_Structure_Rendering

A\ 03_Substructure_Search 01_Chemistry_Basics
u Ul c
AL s A S O daciegea This workflow demonstrates basic

% > cheminformatics functionality within KNIME

Analytics platform: N (0] d e
Reading and writing various chemistry data d esc r| ptl on

formats; canonalization of chemical structur
duplicate filtering; descriptor calculation;
interactive filtering on multiple properties

WO r kf I ow - Training sets were collected from ChEMBLdt
> RS 5
£ | Node Repository _Q v = | ed |t0 r . E.ach s.e( Forlesp?nds toa pubhca?non in whic

» 0

> & Manipulation
> Q views

» ) Analytics
»So8 S
» 8, Other Data Types »
¥ <> Structured Data >
» = Scripting

¥ 3y’ Tools & Services

¥ % Community Nodes

> BKNIME Labs

) Console 3 % Bf .= A
¥ ¥ Workfiow Control
» ‘A Worktiow Abstraction KNIME Console
» £ Reporting Log file is located at: /Users/daria_knime/knime-workspace.rdkit.20200421/.metadata/knime/knime. log
'J?Chemlsuy WARN Color Manager 0:34 Column "assay_id" has no nominal volues set: execute predecesso
» £ ChemAxon / Infocom WARN ROKit From Molecule 0:17 DataColumnSpec already contains a color handler, ignoring color
WARN ROKit From Molecule 0:17 DataColumnSpec already contains a color handler, ignoring color
WARN Row Filter 2:26 Node created an empty data table.
WARN ROKit From Molecule 0:17 DataColumnSpec already contains a color handler, ignoring color
NOdeS WARN Column Filter 0:6 Node created an espty data toble,
WARN RDKit From Molecule 0:17 DataColumnSpec olready contains a color handler, ignoring color
WARN RDKit From Molecule ©:17 DataColumnSpec already contains a color handler, ignoring color
WARN From Molecule ©:17 Node created empty dota tables on oll out-ports.
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Visual KNIME Workflows

NODES perform tasks on data

Partitioning
—p o >
o »—

Inputs

Nodes are combined to create
WORKFLOWS

Excel Reader (XLS) Color Manager

.

Read airline data

Statistics

© 2023 KNIME AG. All rights reserved.
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Partitioning Train model to predict
departure delays

(aus]
g ...

Not Configured
Configured
Outputs Executed
Status Error
PMML Writer

Decision -
Tree Learner Scorer
»
»
[,

Decision Tree

Predictor Confusion matrix

accuracy measurements

Apply decision
tree model

Bar Chart Scatter Plot

(JavaScript) (JavaScript)

-
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Node Outputs and Views

Right-click executed node
Select View option in context menu
OR
Select output port (last item) to inspect execution results

F ) cenfigure... F6 [} configure... -
_! Execute Execute
Sca Plot B Execute and Open Views £ Execute and Open Views
ter Cancel Cancel
[ Reset F8 Reset 8
B H = Edit Node Description... r2 = Edit Node Description... Xr2
=0 New Workflow Annotation =0 New Workflow Annotation
» Collapse into Metanode Collapse into Metanode

. Encapsulate into Wrapped Metanode Encapsulate into Wrapped Metanode

QT e Q Interactive View: Scatter Plot

Show Flow Variable Ports SAE oW Kiiabia Sors

Plot View

of Cut ok Cut
& Copy & Copy
i Paste Paste
<J Undo & Undo Data Vi
e S ata View
edo
¥ Delete X Delete
B Image inage
B Input data and view selection 2 OEE S

© 2023 KNIME AG. All rights reserved.
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4000+ Nodes for all Steps of End-To-End Data Science

Data Access Transformation Analyze & Data Mining Visualization Deployment
DB Connector PMML Writer
Decision
tum Tree Learner '
[ —» . L]
- ', Decision Tree i
- R View (Table] Image to Report
Access SAP Hana ) Partitioning Predictor Scorer ( ! g i Save model for
Merge Data Auto-Binner L later re-use
Excel Reader (XLS) o > B — — - "
> > — »>
— »> bl 2 n N >
Enrich datab \ L) - . Call out to R to view Include this image X
[} -nrich dalabase Determine Contigency Table in a report Excel Writer (XLS)
with external data model accuracy
Document
i Image to Report
Twitter API ) Concatenate Preprocessing Text Analytics Tag Cloud g a ®
Connector Twitter Search \. Write results to file
S > e
- » »
Cim "D > . " Parallel
* \ - - Coordinates Plot L
® [] \ Extract Color Manager Include this image
important terms . n ' in a report
Blg Data ° Table View -
Loading & Preprocessing on Apache Hadoop i ﬁ
Statistics
DB Table Selector DB GroupBy / Data to Report
_ i Highlight
LIRS 4 N [ ] -7
bBC " | \ Joi Color M. // - Scatter Plot
onnector | - - DB Joiner DB Reader "\ oiner olor Manager -
- \ ~ i
m- ] £ — ~ Include this table
HY \ - i m His» » + Python View in a report
s | °
Access | DB Table Selector DB GroupBy . . e
Hive \ .
b H:l 7 DB Writer
| e °
| s
| ® yd o
Write results to a
database
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Mix & Match Data Sources, Technologies, and Execution

B (jsas .l‘nongoDB G DynamoDB * TensorFlow H,0 .
Ll X & v E:‘? Al /ML / DL o R thon 3|
Libraries
& S (S O External Sfér&cs vost IR R
-»- ~ = REST Data ',,,,:i,_, :.
B- Sources n..:,.. m-m = ‘B
.E - 'l ’gi: : I { €¢databricks nE
’ © Spotfire ._ "E \"?“’mim“’" :B:‘m_nfp“:' & Google Cloud ...
-t Reporting & - " - Distributed / i
-8 W fl  visualization Cloud Execution  ¢ioydera &l
B- Ploty Scripting N =
alil o
& % H P Languages < Spark ¢ B-
‘ aws
++}+ab|euu - /AAzure
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Data Visualization

Delay Times by Day of the Week and Carrier Average Arrival Time and CRS Arrival Time o . e
R indicates Large desay Distribution of Elapsed Time By bt dapartis e Correlation between Distance and Flight Time
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Why KNIME?

Self-documenting
Every workflow is a track of what you did to your data

Reproducible

Once configured, it will run the same way every time and have the same results

Data is available at every manipulation step
Trace and control how the data table is changing throughout the workflow

Interactive data visualization

Chemistry capabilities

© 2023 KNIME AG. All rights reserved.
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Setup KNIME AP for today



Set up KNIME Analytics Platform

Download workflows from the KNIME Community Hub
https://kni.me/s/5Goi-yKrwMLzAU40

@ Public space

Public @ @
Last edited: Jun 24, 2020 o a7 Copy link

Home 'i.:_\J

9 20211111 &
[  2023_01_ETH_Workshop
Download workflow group
sfs  CNS Multiparameter Optimization )
s{S  Capture_data_from_WF )
sr[g Conditional insert into a database table o
sr[g Database substructure search o

nnnnnnnnnnnnnnnnn
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https://kni.me/s/5Goi-yKrwMLzAU4o

Import the workflow group

Navigate to your download folder and choose the
“2023 01_ETH_Workshop.knar” file

KMIME Analytics Platform
File Edit View MNede Help
™ New.. Ctrl+MN
Save Ctrl+5
& Save As..
Save All Ctrl+Shift+5
Close All Editors Ctrl+Shift+W

Recent Workflows »

or
nt
B0¢
m,

Print... Imports KNIME worldflows frol

Import KNIME Workflow...
Export KNIME Workflow...
Export »

o bo B B

Switch Workspace »

Preferences

Export Preferences...

)

Import Preferences...

Install KNIME Extensions...
Update KMNIME...

Restart
Exit

Fon

-

© 2023 KNIME AG. All rights reserved.

knwf — single workflow
.knar — group of workflows

Import O *
Workflow Import Selection
Select the items to import.
Source:
@ Select file: Ci\Users\alice krebs\Downloads\2023_01_ETH_W| [ Browse..
() Select root directory: Browse...
Destination:
Select folder: | LOCAL:/ Browse...
Import Elements:
~ [ 2023_01_ETH_Workshop Select Al
A4 00 Setup
A4 01_MalariaHTS_DataManipulation_Visualization Deselect All
A4 02_WebServices_DataRetrieval
se [A™ rlata hd
< Back Mext > Finish Cancel

Open for Innovation
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Getting started

Open the “00_Setup” workflow to install all the extensions you need today

v 4% LOCAL (Local Warkspace)
w D 2023_01_ETH_Workshop
v [ data
@_. ralariahts_experiment_hits.csv
B33 malariahts_experiment_no-hits.xlsx
|| malariahts_molecules.sdf
ﬁ_. malariahts_molecules_featuretable
wv [ results
|| filtered_molecules.sdf
ﬁ_. malariaHT5_filtered table
By malariaHTS_filtered xlsx
A% 00_Setup
A% 01_MalariaHTS_DataManipulation_Visualization
A% 02 WebServices_DataRetrieval

Install

Install
Check the items that you wish to install,

Workflow requires missing node extensions

-y . . =
=== want to search and install the required extensions?

Errors during load due to missing node extensions (RDKit From Molecule, RDKit
Meolecule to SVG, Data Explorer, SDF Writer, Column Expressions, SDF Reader). Do you

No

MName

(- KNIME Base Chemistry Types & Nodes
@KN\ME Expressions

(- KNIME JavaScript Views (Labs)

(- RDKit Nodes Feature

Version

4.6.0.v202202251610
4.6.0.v202205241952
4.6.0.v202202280849
4.5.0.v202207051536

Id

org.knime.features.chem.types.feature.gr...
org.knime.features.expressions.feature.gr...
org.knime.features js.views.labs feature.g...

org.rdkit.knime.feature.feature.group

© 2023 KNIME AG. All rights reserved.

Select All Deselect All

Details

< Back Finish

Cancel
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Getting started

Open the “00_Setup” workflow to install all the extensions you need today

Install O X

Review Licenses

Licenses must be reviewed and accepted before the software can be installed.

Licenses: License text:

» GNU GENERAL PUBLIC LICENSE Version 3, 29 June 2007 GNU GENERAL PUBLIC LICENSE Version 3, 28 June 2007 ~
GNU GENERAL PUBLIC LICENSE with Additional Permissions according to Sec. 7

Copyright (C) 2007 Free Software Foundation, Inc.
<https://Hsf.org/>

Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The GNU General Public License is a free, copyleft license for
software and other kinds of works.

The licenses for most software and other practical works are
designed
to take away your freedom to share and change the works. By
nntract A

(®) | accept the terms of the license agreements

(O I do not accept the terms of the license agreements

< Back Next > Cancel

Software Updates Pad

Io Restart KNIME Analytics Platform to apply the software update?

(o]

Open for Innovation
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Ready to go!



Today’s workflows |

Are compounds classified as hits, true or false @]

green fluorescence vs red fluorescence

01_MalariaHTS_DataManipulation_Visualizati :

on

REOS rubs

M AR 1 s han 100 er groser than 700

“Comptusdy” § Huroseyhloms = smal

Compounds

Tebla Rasar
-

makaas ot e fetre it

M

| Conestsnate  Column Exprossiens

-

conmete

inar E—

o

o e chango s spes

© 2023 KNIME AG. All rights reserved.
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i han 5 e grester tham 0 o HuriolsablsBonds & grosier or squsl 2 12
o thn 5 or FurmHIBA 1 greatesthee 10
5o gruses Ban 7.5

ring Maspulaton
-
Ene—
anp— A From Molecule
" s
rm] war
[ p—" ot
-
B
R Pt |
v s Explorar
ey

L]
v

WTERACTEN
REQURED

AME e b

40 5 0 5 10 15 20 25 30 35 40 45 S0 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145

PhysChem properties

180
160
140

Compounds

Show 10 v entries

P13D7_ps_green

- false = true

5 & = By REOS category =

- REOS Count
H Complexity 1
MW 1
= | | Pass 178
® logP 2

Showing 1 to 4 of 4 entries

$J000092249-1

$J000164390-1 $J000162351-1

v v

Showing 1 to 3 of 3 entries (filtered from 1,192 total entries)

Open for Innovation
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Today’s workflows I

02_WebServices_DataRetrieval

In this workflow snippet, we will use the REST service provided by MyGene.info to obtain a list of human genes related to
specific hormones. Then, we parse the JSOMN response into a table that is easy to read.

Sometimes, responses come in XML format. We have also included a way to parse XML responses by first converting
the JSON response directly to XML.

Option 1 Convert JSON to XML
JSON To XML XPath

i 0 >

L] L]
Convert JSON to XML Directly obtain
Table Creator String Manipulation GET Request fo simulate row-wise records
XML response

E_'_’ | I b

L] L] L]

Table with Create a
a list of GET request URL
hormones per hormone

Option 2 Parse JSON and ungroup
JSON Path Ungroup

L e i T

L] L]

parse: Ungroup to get
- _ids row-wise records
- _scores

- entrezgenes

- names

- symbols

- taxids

Open for Innovation
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01 MalariaHTS DataManipulation_ Visualization

Step 1: import data from 4 different sources

File Table - 4:276 - C5V Reader (malariahts_experiment_hits.csv)

Assay data
CSV Reader File Edit Hilite MNavigation View
Mo Table "default™ - Rows: 1528  Spec - Columns: 5 Properties Flow Variables
luea
- . R:w jin] 5%‘[}?;;:1:30 1 m@zzg?jSJreen 80@8:??;5;& t@PfHJ?js_hlt lﬁ‘l’ﬁ!ﬂm
oWl - . . ue :
malariahts_experiment_hits.csv Rowl Sj000282539-1 [113.112 35.908 rue 5227
Row2 51000033142-1 (122,304 104.185 true 6.069
Row3 5j000079671-1 |105.88 97.726 true 4,824
Excel Reader Row4 5j000179372-1 |98.684 34.861 true 6.142
Row5s 5j000276817-1 [98.44 36,477 true 5.14
% .'___-__— Rows 51000273047-1 |100.665 50,332 true ?
- Row? 5i000260256-1 |102.336 96,501 true 4.824
. Rowg £j000123502-1 |113.261 101.839 true 5.433
malariahts_experiment_no-hits xlsx Rows 51000170548-1 |107.117 111.154 true 5.416
Row10 51000092590-1 |105.653 98,151 true 6.121 File Table - 4:275 - Excel Reader (malariahts_experiment_no-hits....)
Rowll 51000033131-1 |116.077 96.145 true 7.234 : . - . .
Rowi2 S000257328-1 |11L.211 122.335 true 7 File Edit Hilite Mavigation View
Row13 5i000117911-1 |114.424 84.23 true 6.239 Table “default” - Rows: 10000  Spec - Columns: 5 Properties  Flow Variables
Rowl4 j -1 [82.184 59,21 ? -
Sompounds o 213000000211873?052_11 02103 == :ﬂ: = RowD  [[S]sample [[D]PfD7_ps_green [[D]PfaD7_ps_red [[S]PfaD7_ps hit |[S |PFAD7IBECSD
SDF Reader Rowis 5j000128935-1 [98.061 50,955 true 5.565 Rowd 51000167487-1 |-4.5 1.987 false ?
" Rowl7 _lgoo0114620-1 (115095 .35 = e N ST e = 3
i :\ R Soo0zzseze 1L 5788 e >309 Row3 51000147674-1 [2.178 11.964 false !
L] Row4 5j000127323-1 |-11.221 0.67 false ?
malariahts_molecules.sdf Row5 5J000018465-1 |5.524 5.319 false ?
Rowsd 5j000178506-1 |-4.619 -6.703 false ?
Row? 510000073341 [8.507 0,532 false ?
Rowsd 51000072074-1 (11,421 1.934 false ?
Table Reader Row3 5000105546-1 |-7.541 -3.692 false ?
=] Row10 5j000066091-1 (10,913 0.62 false ?
s Row1l 5j000301657-1 [15.532 -1.949 false ?
a Rowil2 51000248175-1 |-7.671 -0.126 false ?
malariahts_molecules_feature.table Raw 51000183613-1 |4.996 3.268 false ?
Rowi4 51000172736-1 |[-8.381 -27.308 false ?
Row15 5j000291738-1 |[-4.754 9,031 false ?
Rowls 5j000242990-1 [-7.57 -10.372 false ?

Open for Innovation
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01 MalariaHTS DataManipulation_ Visualization

Step 1: import data from 4 different sources

Read molecules - 4:267 - SDF Reader (malariahts_melecules.sdf)

Assay data File Edit Hilite MNavigation View
CSV Reader = - . .
Table "default” - Rows: 11528  Spec - Columns: 6 Properties  Flow Variables
(i —— =
o Row ID soF Molecule [§] sample [D] SlogP [D]TPSA [D]Exactw || D | AverageMolecularieight
a
malariahts_experiment_hits.csv P
5J000263455-1 @ 5J000263455-1 (3.538 74.33 376,028 376.821
Y

Excel Reader

B

e
a
malariahts_experiment_no-hits.xlsx

51000136517-1 51000136517-1 (278 71.95 307.045 307.4

51000244874-1 e _/ [51000244874-1 |5.721 71.53 477.118 477.611
Deats
Compounds L
SDF Reader Read table - 47 - Table Reader (malariahts_molecules_feature.t...) - a
File Edit Hilite Mavigation Wiew
74 :\ SI000185650-1 Table “default” - Rows: 11628 Spec - Columns: 11 Properties  Flow Variables
[ ] Row ID @ Sample @ MumRotatableBonds m MumHBD m MumHBA m NumHeteroAtoms @ NumHeavyAtoms m NumAtoms m MumRings m MumAroematicRings m NumSaturatedRings m MumAliphaticRings
malariahts_molecules.sdf Rowd 51000263455-1 |5 0 7 8 25 3 3 3 0 o
Rowl I5J000136517-1 |5 1 & 7 20 33 12 12 0 0
Row2 I5]000244674-1 |5 1 o 8 133 96 5 4 0 1
Row3 151000185650-1 |7 0 9 10 27 43 2 1 0 1
Row4 I5J000295142-1 |2 0 3 5 21 3% 13 1 1 2
Table Reader Rows 510000073751 |5 1 % 6 B E5 4 4 0 o
= Rowg I5]000243285-1 |6 2 6 7 24 45 13 13 0 0
- Row? 5J000116582-1 |4 1 4 8 30 52 4 13 1 1
- Rowd 51000293545-1 |3 B 4 7 F E a & 0 o
L] Rowd I5]000057137-1 |6 1 4 7 125 42 13 13 0 0
malariahts_molecules_feature table Row10 510000794751 |4 1 7 0 28 40 4 4 0 o
Rowll \51000038023-1 |5 2 4 10 27 46 12 1 0 1
Row1? =INNNNE=R77-1 [ n 5 7 74 £ 3 2 n 1

Open for Innovation
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01 MalariaHTS DataManipulation_ Visualization

Step 2: data cleaning, merging datasets, manipulate data, create classification

Missing Value

—» 2 o
.
filter out
missing values c Column i String Manipulation
L g

/____’l? > > a5 > » i
[ ] a L]
-assay data correct correct sample IDs
lumn type
RDKit Molecule
Joiner Row Splitter Column Filter RDK:it From Molecule to SVG
»> ;—\__ o, P e
3 Hi13
| g1 L > > |
Tk ) Il 4 2
L] a L] L] L]
filter missing EC50 filter out
NumSaturatedRings
Duplicate
\ nnnnn Table Manipulator Rule Engin Row Filter
g e i_‘\-\ @ O —
/ Data Explorer

join two tables change d(alypes xclude "

rename column REOS rul d pl icates

nnnnnnnnnnnnnnnnn
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01 MalariaHTS DataManipulation_ Visualization

Step 3: visualize and interactively select
data

build a component to combine different plots in one
view

Interactive data
visualization

INTERACTION
REQUIRED

© 2023 KNIME AG. All rights reserved.

51 Interactive data visualization

Hit classification, true or false

green fluorescence vs red fluorescen

200

1801

160

ce

PhysChem properties

50

SlogP  TPSA  AMW Num.. Num. Num.. Num.. Num.. Num.. =

Compounds

Show 10 v entries

— o X
[}
°
: [}
! ®
e °
[J
¢ °
&0 70 80 90 100 110 120 130 140
PF3D7_ps_green
By REOS category
REOS Count
i Complexity 1"
v MW 1
[ ] Pass. 1178
“ W logP 2

Showing 1 fo 4 of 4 entries

$J000117334-1

$J000001906-1

o | S
N

$J000289640-1

Resct  Apply - Close ~

Open for Innovation
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01 MalariaHTS DataManipulation_ Visualization

Step 4. Export the data

SD file
KNIME-native table (only re-usable in KNIME)
EX C eI SDF Writer
/=
Table Writer

L]
KNIME-native format

k‘ul Writer
nnnnnnnnnnnnnnnnn
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Content, theory, background on...

Import data Change data

Local file system Change assigned data type

Workflow relative path Capitalize the letters in the sample ID
Merging data sets Rename columns

Concatenate Create classification of REOS rules

Join Visualize data in components
Exclude data

Filter

Splitter

Handle missing values and duplicates

nnnnnnnnnnnnnnnnn
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Import data

Different Reader nodes for
different file formats

“Table” is a KNIME native
format

Drag and drop the files from the
data folder in the KNIME
Explorer

© 2023 KNIME AG. All rights reserved.

Excel Reader

Br 3

LN LR
] ]
malariahts_experiment_no-hits xlsx

CSV Reader

malariahts_experiment_hits. csv

SDF Reader Table Reader
> .,__\\ @_,, '_/
SoF ., 0
[ [ ]

malariahts molecules sdf malanahts_molecules_feature table

nnnnnnnnnnnnnnnnn



Common Settings: File Path

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

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

Path: Specifies the location within the file system

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

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

(RELATIVE, knime.workflow, filel.csv)

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

nnnnnnnnnnnnnnnnn
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Common Settings: Four Default File Systems

Local File System

Input location

Read from  Local File System

Mode O File Files in folder

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

Relative to ...

~ Current mountpoint
Read from: Relative to !
Current workflow

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

Read from: Mountpoint LOCAL

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

Read from: Custom URL E

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

© 2023 KNIME AG. All rights reserved.




Special case — SDF reader node

SDF Reader

No new file handling —_

Extract properties to get all data ity
]

malariahts_molecules sdf

Dialog - 3:267 - SDF Reader (malariahts_molecules.sdf) — O b4 Dialog - 3:267 - 5DF Reader (malariahts_maolecules.sdf) — O x
File File
Property handing  Encoding  Flow Variables  Job Manager Selection . Memory Policy File selecrion  Property handing  Encoring  Flow Variables  Job Manager Selection  Memory Policy
|ﬁIe:IC:‘n,Users‘.aIice.krebs‘nknime_4.4\,2023_[)1_I:‘I'H_Workshop‘\da13‘malariaht w | Browse... T Extract all properties 2
| v| Browse... " T 4 Scan files Stop scanning Analyzed 11528 molecules
Extract? Mame Type
Sample String
Slogk Double
Limit number of read molecules 0=
= TPSA Double
Use molecule name as row ID Extract SOF blocks
ExactMyy Double
[ Extract molecule name [] Extract Mal blacks
AverageMolecularWeight Double
[] Add column with seurce location [] Extract CTab blocks
[[] Extract counts R
oK Apply Cancel @ oK Apply Cancel @

Open for Innovation
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Concatenate vs. Join

Concatenate
1

—phE

Simply links to tables, appends
them underneath each other, like in
a chain

Data table 1

+
Data table 2
concatenated

data table

© 2023 KNIME AG. All rights reserved.

Joiner
3+
-» ¥ R

Combines two tables row wise

Data Data
table -+ table = joint data table
1 2

nnnnnnnnnnnnnnnnn



Concatenate node

Intersection

use only the columns that appear in both input
tables

Union
use all columns available in the input tables

Concatenate
B
ool

— ...

© 2023 KNIME AG. All rights reserved.

Dialog - 4:249 - Concatenate (assay data)
File

5! Flow Variables Job Manager Selection  Memory Palicy

Duplicate row ID handling

(C) Skip Rows
(® Append Suffix: | _dup
(O) Fail Execution

Column handling

(®) Use intersection of columns
(O Use union of columns

Hiliting

[] Enable hiliting

oK Apply Cancel

©)




Joiner node

Dialog - 4:299 - Joiner — m] hd Dialog - 4:299 - Joiner m]
File File
Joiner Settings  Column Selection Performance Flow Variables  Job Manager Selection Memory Policy Joiner Settings | Column Selection. performance Flow Variables Job Manager Selection  Memory Policy
Join columns
Match @) all of the following () any of the following Top Input (eft table)
Top Input (left’ table) Bottom Input (right’ table) (® Manual Selection () Wildeard/Regex Selection () Type Selection
(8] sample <| [8] sample i - Exdude Indude
P
S |S[sample
|D| PF3D7_ps_green
|D| PF307 _ps_red
» | 8| PF307 _ps_hit
Joiner IDlereoz secso
<
— P Compare values in join columns by (@) value and type () string representation () making integer types compatible «
1F @ Enforce exdusion () Enforce inclusion
4_ Include in output
> ] [ Metching rowe e e )
® Manual Selection () Wildcard/Regex Selection () Type Selection
B [ Left unmatched rows @ Exdude Indude
[]Right unmatched rows Y .
S| sample > F Molecule A
Output options D|SlogP
[[] split join result inte multiple tables (top = matching rows, middle = left unmatched rows, bottom = right unmatched rows) » D|TPsa
. D| AMw
W 1 | NumRotatableBonds
[ Hiiting enabled < 1| NumHED
1| NumHBA
Row Keys <« 1| N =
(®) Concatenate original row keys with separator |_ (®) Enforce exdusion (O Enforce indusion
() Assign new row keys sequentially
O Keeprow keys Duplicate column names
(0 Do not execute
(@) Append custom suffix | (right)
oK Apply Cancel @ oK Apply Cancel @

© 2023 KNIME AG. All rights reserved.
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Joining Columns of Data — Inner Join

Left Table Right Table
molregno chembl_id SMILES molregno  Ki_value Ki_relation Ki_unit
22 CHEMBL1794855 CCCN(CCCQC) 17 76.0 = nM
24 CHEMBL278751 CCN(C) 65 6.56 = nM
15 CHEMBL103772 CCCN1CC 35 100 > nM
10 CHEMBL328107 C1CN(CCNZ1) 15 8 = nM
10 95.8 = nM
Inner Join

molregno  chembl_id SMILES Ki_value Ki_relation Ki_unit

15 CHEMBL103772 CCCN1CC 8 = nM

10 CHEMBL328107 C1CN(CCN1) 95.8 = nM

Open for Innovation
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Joining Columns of Data — Left Outer Join

Left Table Right Table
molregno chembl_id SMILES molregno  Ki_value Ki_relation Ki_unit
22 CHEMBL1794855 CCCN(CCCQC) 17 76.0 = nM
24 CHEMBL278751 CCN(C) 65 6.56 = nM
15 CHEMBL103772 CCCN1CC 35 100 > nM
10 CHEMBL328107 C1CN(CCNZ1) 15 8 = nM
10 95.8 = nM
Left Outer Join

molregno  chembl _id SMILES Ki_value Ki_relation Ki_unit

22 CHEMBL1794855 CCCN(CCOQ) ? ? ?

24 CHEMBL278751 CCN(C) ? ? ?

15 CHEMBL103772 CCCN1CC 8 = nM

10 CHEMBL328107 C1CN(CCNL1) 95.8 = nM

Open for Innovation
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Joining Columns of Data — Right Outer Join

Left Table
molregno chembl_id
22 CHEMBL1794855
24 CHEMBL278751
15 CHEMBL103772
10 CHEMBL328107
molregno
17
65
35
15
10

SMILES
CCCN(CCC)
CCN(C)
CCCN1CC
CICN(CCN1)

chembl_id

?

?

?
CHEMBL103772
CHEMBL328107

Right Table
molregno
17
65
35
15
10
Right Outer Join
SMILES Ki_value  Ki_relation
? 76.0 =
? 6.56 =
? 100 >
CCCN1CC 8 =

CICN(CCN1) 9558

Ki_value
76.0

6.56

100

8

95.8

Ki_unit
nM
nM
nM
nM
nM

Ki_relation

© 2023 KNIME AG. All rights reserved.

Ki_unit

nM
nM
nM
nM
nM

Open for Innovation
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Joining Columns of Data — Full Outer Join

Left Table

molregno
22
24
15
10

chembl_id
CHEMBL1794855
CHEMBL278751
CHEMBL103772
CHEMBL328107

Values missing in
the left table

molregno

17
65
35
15
10
22
24

Right Table

SMILES molregno
CCCN(CCC) 17
CCN(C) 65
CCCN1CC 35
C1CN(CCN1) 15

10

Full Outer Join

chembl_id SMILES Ki_value  Ki_relation
7 ? 76.0 =
? ? 6.56 =
R ? 100 >
CHEMBL103772 CCCN1CcC 8 =
CHEMBL328107 C1CN(CCN1) 95.8 =
CHEMBL1794855 CCCN(CCC) ? ?
CHEMBL278751 CCN(C) 2 ?

Ki_value
76.0

6.56

100

8

95.8

Ki_unit
nM

nM

nM

nM

nM

?

?

Ki_relation Ki_unit

= nM
= nM
> nM
= nM
= nM

Values missing in
the right table

© 2023 KNIME AG. All rights reserved.
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Filter vs. Splitter

Row Filter Column Filter
—r = B 1L
] [ ]

User-defined criteria
Only one output port

Excluded rows or columns are not
available for downstream
processing

© 2023 KNIME AG. All rights reserved.

Row Splitter Column Splitter
—%1 P__-' .
B —» ap
= > AR,
] ]

User-defined criteria
Two output ports
Splits a dataset into two

The ‘excluded’ data is available at
the lower output port for
downstream processing
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Missing value handling

First tab: define table-wide action depending on data type
Second tab: define action for individual columns

Dialeg - 4:215 - Missing Value - [m] = Dialog - 4:313 - Missing Value - [m] X
File File
Default  Column Settings Flow Variables Job Manager Selection Memory Policy Default Column Settings Flow Variables Job Manager Selection Memory Policy
i L U2 T 1| NumRotatableBonds —
Filter Options
None ~
. . ] S | sample
Missing Value e . 7
D|TPsA Fix Value
D] amw Linear Interpolation™
' 1 1 RotatableB Maximum
Mean
— P 7 1 | NumHBD Median
" 1 NumHEA Minimum
| | NumHeteroAtoms Most Frequent Value v
| | NumHeavyAtoms
String Do nothing ~ | | NumAtoms
- - | | NumRings
Number (double) Do nothing ~ 1| NumAromaticRings
- | | Num3aturatedRings
Number (integer) Do nothing ~ T humAlphaticRings
t A §|REOS
Fixc Value
Linear Interpolation®
Maximum
Mean
Median
Minimum
Most Frequent Value hd
Add
Err R e s ) e e R L Options marked with an asterisk (¥) will result in non-standard PMML.

OK Apply Cancel @ oK Apply Cancel @

Open for Innovation

KNIME
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Exclude duplicates

identifies duplicate rows
duplicate rows have identical values in certain columns

user defines the column(s) for duplicate detection

Dialog - 4:296 - Duplicate Row Filter (exclude)
File

Advanced Flow Variables Job Manager Selection  Memory Policy
columns for duplicates detection

(®) Manual Selection () Wildcard/Regex Selection (C) Type Selection
- Indude

Duplicate - Exclude
Row Filter Y Ater Y Atter

lsoF Maolecule ” > S| Sample

T1 D

N R D|

- E AMW »
| | | NumRotatableBonds
| 1 | NumHBD i
||| MumHBA
| | | NumHeteroAtoms «
i
i

1

MumHeavyAtoms

MNumAtoms
MumRings

(®) Enforce exdusion (O Enforce inclusion

oK Apply Cancel @

nnnnnnnnnnnnnnnnn
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Change assigned data type

modify existing columns using
expressions

Column Expressions

=

L

>

Table "default” - Rows: 11185 Spec - Columns: 5 Properties  Flow Variables

Row ID [§]sample  |[D]Pf307_... [[D]PfaD7_... [[S]Pf3D7_.. |@ P 307 _pECS0
Rawl 5{000282539-1 |113.112 55.908 true 5. 22650610772...
RowZ 510000331421 |122. 304 104,185 true &.06005096883. .
Row3 Si000079671-1 [105.88 97.726 true 2.82390874094. .
Rowd 5i000179372-1 [98.684 54.861 true 6. 14158312227...

Dialog - 4:298 - Column Expressions (correct)
File

Advanced Flow Variables Job Manager Selection Memory Policy

+ - 1‘ +

Expression Type Collection Replace Column

Number (double)

column("Pf3D7_pEC50")

Output Column
PF3D7_pECS0

Expression Editor

-+ column |+ variable |4 function

1 column(]'Pf307_pECSE”)

Evaluate on first row

Evaluate

oK Apply

Cancel

@

Table "default” - Rows: 11189 Spec - Columns: 5

Properties  Flow Variables

Row ID [§]sample  |[D]Pf307_... |[D]PfaD7_... |[8]PFAD7_. IEF 3D7_pECS0
Row1 5000282539-1 [113.112 83.908 true 6,227
Row2 5J000033142-1|122.304 104.185 true 5.069
Row3 5j000079671-1 [105.88 97.726 true 4.324
Row4 <iNNN179377-1 [98.684 54.861 e 5.142

Open for Innovation
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Capitalize the letters in the sample ID

Manipulates strings
Many different functions available

Dialeg - 4:260 - String Manipulation (correct sample IDs) - O X
Can also be used for type
String Manipulation  Flow Variables Job Manager Selection  Memary Policy
CO nVe rtl n g Column List Category Description
ﬁg:m Al ~ | | Converts all characters in a String to upper case. 2
L::n(i—:T Function Examples:
stripEnd(str....) ~ C d by KNIME") = "PROCESSED BY KNIME”
D P£307_ps_green epstrtet ) uppercase("processe y )_“
[D| Pf3D7_ps_red substr(str, start) DI B
'S | Pf3D7_ps_hit subsﬂw’ start, length) upperCase(null) =null
= = = D] Pfap7_pECS0 tDBDBlEEI‘I!()() '
String Manipulation oubiet
toEmpty(str...)
toInt{x)
toLong{x)
P F[E] I "y Flow Variable List toNll(str-..)
[s7 bime.workspoce | IEEEIE CO NN - | v
1 Expression
. 1 upperCasefiSample$) ~
Table "default” - Rows: 1528  spec - “
(O Append Column: [] Insert Missing As Mull
Row ID @ Sample
(®) Replace Column: IE‘ Sample w Syntax check on dose
Foow( 51000259230-1 |
Rowl j -1 |
5j00025325339-1 oK = e @
Rowl 51000033142-1 |
Row3 gj000079671-1 |
R |r-'il"ll"ll"l‘|_||'ﬂﬂ_||".|_‘| I
Open for Innovation
© 2023 KNIME AG. All rights reserved.
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Dialog - 4:272 - Table Manipulator (change data types) - u] X
File

Rename column

Flow Variables Job Manager Selection Memory Policy

"Ruw 1D handling

[[] Use existing row 1D Prepend table index to row ID
 Transformations
Reset actions 4 Move up - Move down Enforce types Take columns from: (@) Union () Intersection
. .
Transformations of input columns
olecule soF SDF &
R e n am I n Sample (8] sting
g SlogP (D] number (double)
F . It H TPSA @ Number {double)
I e rl n g ExactMW @ Number (double)
. BverageMolecularWeight A (D] Number (double)
R e - 0 rd e rl n g wumRotatableBonds [ 1] String — Number (integer)
. lUMHED (1] number (integer)
Typ e C h an g I n g jumHB A (1] number (nteger)
lumHeteroAtoms m Number (integer)
C h k d t H I t' . t h H umHeavyAtoms (1] String — Number (integer)
€CK Qata manipuiation in the preview o fie—
jumRings (1] number (integer)
lumAromaticRings II‘ Number (integer)
lumSaturatedRings m Number (integer)
umAliphaticRings [T Number (integer) v
~w
Preview

@ Dats analysis successfully completed.

. Row ID soF Molecule [8] sample [D] SlogP [D]TPsa [D] amw [1]MumRe... |[T]NumHBD |[1] MumHBA | [T] Mo
Table Manipulator -
Row0 &_} 5]000263455-1 |3.538 74.33 1376.821 5 0 17 8
| @ » 3
- Rowl 51000136517-1 [2.78 7135 307.4 5 1 3 7
¢
Row2 b /(510002448741 |5.721 7153 477.611 5 1 3 B
et v
< »

oK Apply Cancel ®)

Open for Innovation
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There isn't just one way of doing it...

Column Rename

—p BT ) Rename columns

]

Column Resorter

— > Change the column order
]
Row Filter Row Splitter
2y — Exclude missing values
9 ®

String To Number Double To Int

52 > —» 2 » Convert data types

] ]

© 2023 KNIME AG. All rights reserved.
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Create classification REOS rules

Rule Engine

© 2023 KNIME AG. All rights reserved.

Dialeg - 4:286 - Rule
File

Engine (create) -

Flow Variables  Job Manager Selection  Memory Policy

Column List

50F Molecule

Sample

SlogP

TPSA

AMW
NumRotatableBonds
MNumHBD

MumHBA
MumHeteroAtoms
MumHeavyAtoms
MumAtoms
MNumRings
MumAromaticRings
MumSaturatedRings
MumaliphaticRings

o e o o o o e e =] =] =12

Flow Variable List
knime. workspace

Category Description
Al v
Function
?<?
? <=7
? =2
RS
?==7
? AND ?
?IN?
? LIKE ?
? MATCHES ?
?OR ?
? XOR ?
FALSE
MISSING ?
NOT ?
[TRUE
Expression
1 // enter ordered set of rules, e.g.:
2 // $double column name$ > 5.8 =» “large”
3 // $string column name$ LIKE "*blue®" =»> "small and blue”
4 // TRUE =» "defoult outcome”
5 $AMWE<188 OR FAMWE>700 => “MW"
£ $NumHeavyAtoms$<5 OR $HumHeavyAtoms$:>5@8 OR $NumRotatableBonds$ »=12 =» "Complexity"
7 $NumHBDS>S OR SNumHBA$>18 => “"HBond"
2 $5logP$<-5 OR $5logP%»7.5 =» "logpP"
9 TRUE=»"Pass"
(®) Append Column:  |REOS |§|

(0 Replace Column: m MNumHeavyAtoms

oK Apply Cancel ®

IF... THEN... ELSE

Define

Condition

>

If not do this

Outcome
If condition

IS met

Open for Innovation
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GroupBy node

Aggregate rows to summarize data
Different aggregation methods available

Product ID | REOS ﬁMW \
PO0O1 Pass 462.55
Group Gount*(AMW) \
P0O02 Pass 397.92
Pass 3
P0O03 Complexity 431.28 Complexity 1
P0O04 Pass 431.28 MW 1
PO05 MW 371.46 logP Q )
P006 logP 389.20 )

nnnnnnnnnnnnnnnnn
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GroupBy node

Aggregate rows to summarize data
Different aggregation methods available

Product ID ' REOS ﬁMW \
PO0O1 Pass 462.55
Group mean(AMW) \
P0O02 Pass 397.92
Pass 430.58
P0O03 Complexity 431.28 Complexity 43128
P0O04 Pass 431.28 MW 371.46
PO05 MW 371.46 logP @9.20 )
P006 logP 389.20 )

nnnnnnnnnnnnnnnnn
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Groupby node configuration

Dialog - 4:310:0:41 - GroupBy - O *

Define the column to group on
in the first tab

File

ettings’ Description  Flow Variables  Job Manager Selection  Memory Policy

Groups  Manual Aggregation  Pattern Based Aggregation  Type Based Aggregation
Group settings

Arailahl

r column(s) - Group column(s)

Sample A >
Pf3D7_ps_green
Pf307_ps_red
PfID7_ps_hit bed
Pf3D7_pECS50
SlogP <
TPSA
AMW &«
NumRotatableBonds
MNumHED

MNumHEA
NumHeteroAtoms
MumHeavyAtoms
MNumaAtoms

MumRings
MumAromaticRings
MumaliphaticRings
Molecule (RDKit Mal)

Aol Lo DO+ BTy ST

GroupBy

> =

=|=l=l=l=l=l=[==lo[ooDvoo]n

Advanced settings

Column naming: | Aggregation methed (column name) Enable hiitng [ ] Processinmemory ] Retain row order

Maximum unique values per group | 10,000 -5 Value delimiter |,

oK Apply Cancel @

Open for Innovation
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Groupby configuration

Define the aggregation
method in the second tab

Information about the
methods is provided in the
Description tab

GroupBy

—p» J=

© 2023 KNIME AG. All ri

Dialog - 4:310:0:41 - GroupBy
File

Description  Flow Variables  Job Manager Selection  Memory Policy

Aggregation settings
Available columns Select

Sample Column
Pf3D7_ps_green
D| Slogk

Groups Manual Aggregation  Pattern Based Aggregation  Type Based Aggregation

To change multiple columns use right mouse dick for context menu.

Aggregation (dick to change) Missing Parameter

k:ount

[ O |

Pf3D7_ps_red
Pf3D7_ps_hit
Pf3D7_pECS0
SlogP

TPSA add »>
AMW
MNumRotatableBonds
NumHBD

MNumHEA
MNumHeteroAtoms << remove
MumHeavyAtoms
MNumAtoms

MumRings
MumAromaticRings
NumaAliphaticRings

@ Molecule (RDKit Mol)
£ Molecule (RDKit Mal) (5

add all =>

<< remove all

=|=l=l=l=l=I=l=l-Iololo|o|«|o|o|x»

< >

Advanced settings

Column naming: | Aggregation method {column name)

Maximum unique values per group | 10,000 -5

Enable hilittng  [] Process in memory

Value delimiter |,

[] Retain row order

QK Apply

Cancel @'

Open for Innovation
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Visualization in components

Mark the view nodes you
want to combine

Right-click > create
component

Use the Javascript-based
nodes

v Q Views
w g JavaScript

J5 Generic JavaScript View
.I. Bar Chart
= Box Plot
%L Conditional Box Plot
,-I:" Decision Tree View
|i Heatmap
|:|:|_ Histogram
S Lift Chart
|~ Line Plot
D Parallel Coordinates Plot
& Pie/Donut Chart
| rROC Curve
|_ Scatter Plot
|é Stacked Area Chart
@ Sunburst Chart
f} Table Editor
B Table View
i Tag Cloud
34 Tile View

© 2023 KNIME AG. All rights reserved.

|Color Manager

_4";*

Parallel
ICoordinates Plot

e

(Column Resorter

Tile View

= h po

=

P =

=]

Keep Sel

roupBy|

[Column Rename

Table Viev

Al
P y'g

-

Row Filter

BE% L 0fde0odo@y

4
-

L

X

Configure...
Execute

Execute and Open Views
Cancel

Reset

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

Create Component...

F6
7
Shift+F10
F9
F8

Alt+F2

Crl+L
Ctrl+Shift+L

Compare[ Encapsulates nodes into new companent

Cut
Cepy
Paste
Undo
Redo

Delete

Open for Innovation



Components — Combined Views

Multiple JavaScript View nodes can

Scatter & Table

Scatter Plot

be combined in components : :
Selections are transmitted to all
other views »'
._.>!ao
z 0
Also for use on the KNIME RS
WebPortal (commercial product) 7
Component Input Color Manager . L] Component Qutput ,, =
8 L camstove [} a[D__hse e
° S TableView o T T e Team
—.E 2016-06-08 CEST 16.4 38.3 0.317 Stuttgart
® . 2016-07-27 CEST 20 30.9 2.483 Berlin
il"l the botlom 2016-08-04 CEST 213 405 9.067 Constance
of composite view Tab|e View

nnnnnnnnnnnnnnnnn
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JS-based nodes: Selection and Filter Events

Parallel
ICoordinates Plot

B

Interactive Range

Component Input Color Manager Slider Filter Widget Scatter Plot Component Output
s B E T E
L] L] L] L] [ ]
Bar Chart

Selection and Filter tab in many
Javascript-based view nodes

© 2023 KNIME AG. All rights reserved.

File

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

Enable selection

Enable range selection

Display clear selection button

Publish selection events

Subscribe to selection events

Subscribe to filter events

oK Apply Cancel @l

nnnnnnnnnnnnnnnnn



JS-based nodes: Selection and Filter Events

[ Visualize - (m] X
Parallel .
ICoordinates Plot 150‘ =z X = Bar Chart 8 R = -4
{
e . @ Occurrence Count
— 2737
140 ° °c®
® e ® ° 2000
» e " @ .
120 o 8 i~ g ®
Interactive Range PE P JKS
Component Input Color Manager Slider Filter Widget Scatter Plot Component Qutput 5 100 00 . ;v ®o %° % °°
- = % s
— — (i} °
— — H 2 80 % o0e T ® o
N - e ®oge,
\ 1000
® ® L] \ ] ] 60 S
40 ®
Bar Chart
_l )
i
[ ! ) ! |
e 40 60 80 100 120 140 160 130 0 B 166
Night Calls 0 1 |
Parallel Coordinates Plot IRE 150
Day Mins Eve Mins Night Mins Inti Mins CustServ C... Day Calls Eve Calls Night Calls Intl Calls
400 400 400 20+ 94 q a 180 1

Listens to the selection made )
in other view

250

200

150 |
100

50

04

Reset | Apply | a | Close | «

Open for Innovation

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




JS-based nodes: Selection and Filter Events

[ Visualize = m] X
Parallel = = " (= -
ICoordinates Plot s 4 o= Bar Chart = = 1
® @ @ Occurrence Count
| 140 ® 2137
° %o o ?; 2000
® 120 5 :es FBoh o6 ©
Interactive Range 100 e'%? l‘gusgf
Component Input Color Manager Slider Filter Widget Scatter Plot Component Output § G{: 85 S, b gl
# L ]
— < H 2 30 o ??‘ s ® %'
N a o %8 ® 0%
\ n
] (] (] ® ® ot °e e °
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i :
(] 40 60 8 100 120 140 16, 180 0 —
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Parallel Coordinates Plot B E I
Day Mins Eve Mins Night Mins Inti Mins Day Calls  Custlerv... Eve Calls Night Calls Intl Calls 190
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akKkes tne otnher views listen 150 18
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to the selection made in this |
view

200 |°

Reset Apply a Close a

Open for Innovation
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Color Manager

Colors by nominal or continuous values

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

51 Scatter Plot - o x

Dialeg - 2:7 - Color Manager - m} b4
Fil Color Manager Hit classification, true or false [+]

ile . ©
green fluorescence vs red fluorescence

Color Settings  Flow Variables Job Manager Selection Memory Palicy — 200
Select one Column ’ 190
|D| petal_length o 180

1

Nominal @ Range 180

130
120
1o

Tm

S‘Dn
S
Color range for s

50

Discrete

Preview

colors for esssssssmm  NUMerical values .

HSV HSL RGB CMYK Alpha 3

nominal - N

0

values 0

10

20

-10 [ 0 20 30 40 50 0 70 a % 100 Mo 120 130 140
Pf3D7_ps_green

= false = tue

Reset  Apply ~ Close v

oK Apply Cancel ©)

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 drag&drop
Add columns using + buttons

o X
}@0iﬂ@’ﬂ\ﬁﬁqom|f’aﬁ)— " ﬁ
We ew,
A8 3 03. Visualization - solution A% *3:3790 - Scatter & Table 7
~
atter Plot Node
Scatter Plot
Component Input Color Manager L] Component Qutput Table v% Node &
] ] ' Table View ]
B v
®

© 2023 KNIME AG. All rights reserved.
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That’s it for workflow |...



Workflow Il — web service data retrieval

Instead of retrieving data manually, | can do it in an automated way

Especially useful for large amounts of data
Many data sources offer the ‘endpoint’ to do so (— REST API, web service)

MANUALLY

‘ User interacts

- with the browser Browser gets the
data from the

user database in the
back

browser

nnnnnnnnnnnnnnnnn
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Workflow Il — web service data retrieval

Instead of retrieving data manually, | can do it in an automated way
Especially useful for large amounts of data
Many data sources offer the ‘endpoint’ to do so (— REST API, web service)

(]

browser

AUTOMATICALLY .

user

laptop

—
D Let the laptop talk to the database directly to retrieve the data —
atabas

nnnnnnnnnnnnnnnnn
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Workflow Il — web service data retrieval

Examples of data sources with an API:
https://docs.mygene.info/en/latest/index.html
https://chembl.qgitbook.io/chembl-interface-documentation/web-services/chembl-data-web-services

Construct the according URL to retrieve data for according query

Quick start

MyGene.info provides two simple web services: one for gene queries and the other for gene
annotation retrieval. Both return results in JSON format.

Gene query service

URL

http://mygene.info/v3/query

Steady part S

http://mygene. info/v3/query?q=c k2

nttp://mygene. info/v3/query?g=¢ ik2&species=human
http://mygene.info/v3/query?q=cdk?

http://mygene. info/v3/query?g=]1_*

http://mygene. info/v3/query?g=¢c 1trezgene: 1817
http://mygene. info/v3/query?q=¢ 1semblgene: ENSGOBEG8123374
http://mygene. info/v3/query?g=¢ ik2&fields=symbol,refseg

nnnnnnnnnnnnnnnnn
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https://docs.mygene.info/en/latest/index.html
https://chembl.gitbook.io/chembl-interface-documentation/web-services/chembl-data-web-services

Workflow Il — web service data retrieval

Join the steady part of the URL with your query using the String Manipulation
The GET Request node ‘talks’ to the DB and retrieves the data
The result is often not very human-friendly (JSON or XML data format)
Parse the results to get a -
neat table P son T xpa

> pEr—— > B »

L] L]
Convert JSON to XML Directly obtain
Table Creator String Manipulation GET Request to simulate row-wise records
XML response

ﬁ_'_ » | i g ‘u
L L L Option 2 Parse JSON and ungroup
Table with Create a JSON Path Ungroup
a list of GET request URL
hormones per hormone PO L »
] a

parse: Ungroup to get
-_ids row-wise records
- _scores
- entrezgenes
- names
- symbols
- taxids
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That’s it for workflow Il...



KNIME courses

Self-paced courses
Courses are organized by level L1 (basic) - L4
(specialized)
lessons with ~5 minutes videos, hands-on
exercises, and knowledge-check questions

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

L1-DW KNIME Analytics L2-DW KNIME Analytics
Platform for Data ; Platform for Data
Wranglers: Basics Wranglers: Advanced

https://www.knime.com/knime-courses

© 2023 KNIME AG. All rights reserved.

i Course: Productionizing

Instructor-lead online courses
One week, 1h15 per day
Possibility to ask questions
Discount available for academics

L3 L4

L4-ML Introduction to Machine :
Learning Algorithms

ESRCRNIME Sever LA-TP Introduction to Text

and Collaboration Processing

L4-BD Introduction to Big Data :
with KNIME Analytics Platform :

nnnnnnnnnnnnnnnnn


https://www.knime.com/knime-courses

KNIME book

KNIME Beginners Luck

CODE: ETH-0123

KNIME®

Decision
File Reader Partitioning Traa' Lé’:“’

8
. e
i | =am |

Decision Tree

- raining 10 Predictor Scorer

onginal 80vs. 20 predict Income ST IR

data st b 7 4 ]

» PRr 3

g | s

ach class i m

probabilities 4 scores

A Guide to KNIME Analytics Platform for Beginners
Authors: Satoru Hayasaka and Rosaria Silipo

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

© 2023 KNIME AG. All rights reserved.
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More resources

KNIME Community Hub KNIME Forum

Find example workflows you can adapt Get and find answers to your questions

Find out e.g. how others use a certain
nodes

Welcome to the Open for Innovation Community Hub  Blog Forum Educators Events Solutions Careers Contact |“Dawnload | Q
. M
KNIME commun|ty Hub KNI E SOFTWARE / PRICING / COMMUNITY / LEARNING / PARTNERS / ABOUT
olutions for data science: find workflows, nodes and components, and collaborate in spaces
Contributor Hall of Fame  Just KNIME It Challenge FAQ About the Forum ‘
’ Categories Latest New (28) Unread (33) Top =+ New Topic
Category Topics Latest

KNIME Analytics Platform month a Update to Eclipse 2022-06 for KNIME AP 15
12 952 4293 1270 222 For discussions related to KNIME Analytics Platform 72 ‘% 470
=il —linieial Al i 13 e

KNIME Development

KNIME Extensions 38/ month
) £a% NGS Tools missing for Knime 4.7 3
For discussions related to KNIME Extensions and Integrations unea §
i «, W Community Extensions ngs
. Verifiadl ComBTTTRE TR
unread
Scale Analytics Across KNIME Beginners Space External Tools issues - Bash Nodes P
Easily reuse bundled functionalities, verified by unusable — KNIME Gommunity Hub
the Enterprisa Examples provided by KNIME KNIME Experts KNIME Announcements 1/ month y
KNIME Hub
= SRR This category is used to announce new releases and important !
messages to the KNIME Community
External Tool “issues” and high difficulty to
— (=) 0

....and Youtube
https://www.youtube.com/knimetv

Open for Innovation

023 KNIME AG. All ri reserved. KN I M E



https://hub.knime.com/
https://www.youtube.com/knimetv
https://forum.knime.com/

Cheat Sheets

Building a KNIME Workflow for Beginners

Building Components for your Team or the KNIME Community
Control and Orchestration with KNIME AP

D ata Wran g | i n g With K N I M E AP Cheat Shee\): Data Wrangling with KNIME Analytics Platform :

e ot sl
oty

COMBINE DATA FILTER DATA

EE conmecnsio Amazn 3 it prints o8-

e s e ot e
et e e

.

Connectors with KNIME AP
Machine Learning with KNIME AP

Sl Comesiermodon.

i i

B e o
R -l-
— =

(CLEAN DATA

5 Defives s st sy 0

RESHAPE AND AGGREGATE DATA Fast DYNAMIC PORT
- — rta: Additkoral input purts can be
R o T S 2

e susers e

& e Praciicng Dt

SEime s conectnof e e o

e ot it B e
i comknmapes

Ut i Engrang g clenges
ustry s, & ieaiedge magens at

e et

Tok e e

o R s e el e T YEREt
tyont i)
Ve ki, oy S8l paceteourses

ssm e e e et UM Brows s i mtkons,

:nmmm;mmn:mm
bmime.

KNIME Faram: i, o0 sl comrmuiy b

https://www.knime.com/cheat-sheets f=== g i-— |0

Open for Innovation
© 2023 KNIME AG. All rights reserved.
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Thank You!
Questions? Please reach out

alice.krebs@knime.com
glandrum@ethz.ch
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