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(Chemical) Data Processing



Selected Commercial Extensions for Cheminformatics

¥ 4% BioSolvelT Nodes

> CoLibri (Chemistry Spaces)

> etlglo
ﬂAssess Affinity with Hyde in SeeSAR
£4 compute FTrees Similarity
ﬂCompute FlexS Alignments
Compu(e LeadIT Docking
(@] Convert Molecules with Naomi
3 FTrees Query Generator
A Filter Molecules with Naomi
(F Flexx Docking
mGenerate 3D Coordinates
@Generate Protomers / Tautomers with Naomi
(& Interactive BioSolvelT Table
ﬁlnteraclive SeeSAR Viewer
Prepare Receptor with LeadIT
(&1 Run ReCore Interactively
&4 Search FTrees Fragment Space
SeeSAR Project Generator

023 KNIME AG. All rights reserved.

W3 ChemaAxon J Infocom
W= JChem

P ey 10

b = Converter

b3, Marvin

- [55%] Calculator Plugins
P 2 J)Chem Base

b IChem Cartridge
b »l< Standardizer

P i@ Structure Checker
P Name to Structure
B ™ Screen

3E JKlustor

b | = Reactor

L4l :: Markush Viewer
b 12 Metabolizer

b = Fragmenter

2 Marvin

v ‘2.. Cresset

v Q Forge
b 1 Models
> &) Project
9 Forge Align
'}{: Activity Miner
FieldTemplater
v ﬁ Spark
lel Spark Fragment Selector
ﬁ Generate Spark Database
ﬁ Spark Database Search
¥ M, XedTools
*b, WedMin
Hy MedeX
F’Torch,n'Fargc Molecule Viewer

< P MoE

P @ Input
Output
Convert
Transform
Process
Calculate
QuasSAR
Fingerprints
Simulations
Bioinformatics
Fragment Based Design
CombiChem
Miscellaneous

Pharmacophore

v v vV vV v vV v v v v v v v v
¢ ¢ ©¢ ¢ © ©£ © © © © © £ © ©

Materials

L4 Schridinger

b 2y Readers/Writers

I >3 Converters

B Ligand Preparation

> Property Generation

Il Cheminformatics

b Pharmacophore Modeling
[» [l Protein Structure Prediction
B Docking and Scoring

P Molecular Mechanics

B Molecular Dynamics

[ Quantum Mechanics

I» [} Workflows

b Filtering

[» Reparting

B Scripting

> Kl Tools
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Selected Open Source Extensions for Cheminformatics

v @ RDKit
. @ Converters
) a Modifiers
v e Calculators
(o) RDKit Descriptor Calculation
@ RDKit Calculate Charges
v e Geometry
&5 RDKit Generate Coords
@ RODKit Optimize Geometry
@ ROKit Add Conformers
& RDKit Open 3D Alignment
@ RDKit RMSD Filter
v @) Fingerprints
{1 RDKit Fingerprint
im0 RDKit Count-Based Fingerprint
@) RDKit Fingerprint Reader
&4 RDKit Fingerprint Writer
& RDKit Diversity Picker
‘ e Fragments
> e Searching
) e Reactions
v e Viewing
@ RDKit Interactive Table
@ ROKit SMILES Headers
€D RDKit Molecule Highlighting
> e Experimental

© 2023 KNIME AG. All rights reserved.

v <ok CDK
v i, 3D

12 3D Coordinates
’D 3D D-Moments
%) 3D D-Similarity
A 3DRMSD
% 3D Viewer
S;s 3D WHIM

< AMBIT

gty /0

I_? 2D Coordinates

Sgn Atom Signatures

Y ChemSpider

4c Connectivity

& Depiction

Y Element Filter

= Fingerprint Similarity

/) Fingerprints

H¥ Hydrogen Manipulator
*§ Lipinski's Rule-of-Five

> Mass Calculator

Qo Molecular Properties
+ OPSIN

X SMARTS Query

@F Structure Sketcher
k( Substructure Search
A% Sugar Remover

CH, Sum Formula

2% Symmetry

{a XLogP

e T

v @ Erwood Nodes
, @10

, %% Structure Data Format Converters

v ", Structure Similarity
k‘ Fingerprint Similarity
v |7 Structure Properties
. Plane of Best Fit Calculator
v - Virtual Screening
V Virtual Screening Metrics
v |7 Evaluation and Ranking
s Desirability Ranking
= Pareto Ranking
v & SAR Analysis
i Automated Matched Pairs
R.s, Free-Wilson Matched Pairs
v % Viewers
B 2D/3D Scatterplot
3 Activity Cliffs Viewer
k‘ Similarity Viewer
. Y Testing
_ ..

v (0 Vemalis
za, Databases
v @ European PubMed Central
{® European PubMed Central Advanced Search
@D Fingerprints
, B Flow Control
B 10
v 3 Matched Molecular Pairs (MMPs)
> T Filtering
U8 Fragmentation
» #*¢ Pair Generation
&2 Rendering
$+¢ Transforms
MMP Calculate Maximum Cuts (RDKit)
MMP Fragmentation Type Loop Start
"%, Uniquify IDs
v Principal Moments of Inertia (PMIs)
v 7% RCSB PDB Tools
R PDB Connector
M PDB Connector (XML Query)
Kiff; PDB Connector Combine XML Queries
R PDB Connector Custom Report
i PDB Connector Query Only
M PDB Connector Query Only (XML Query)
. PDB Connector XML Query Builder
"fg PDB Describe Heterogens
"Y' PDB Downloader (Source)
£ PDB SMILES Query
".< PDB Downloader
®. Local PDB Tools
" Sequence Tools
» ={7 Speedy SMILES
, B Testing
= Miscellaneous
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What is RDKIt?

v @ ROKit
~ @) Converters
T . . +) RDKit From Molecule
Open source cheminfo library in C++ Do
CE RDKit To InChl
&) RDKit From [UPAC
E RDKit Canon SMILES

Wrappers for KNIME maintained by the open source o g

@ RDKit Remove Hs
&) RDKit Aromatizer
©) RDKit Kekulizer

CO m m u n ity v@%iﬂffj?lt Stripper

(B) RDKit Descriptor Calculation
5 RDKit Calculate Charges

Useful for: “@gemen

@ RDKit Optimize Geometry
@ RDKit Add Conformers
H H & RDKit Open 3D Alignment
Descriptor calculation ® mimoras
~ @ Fingerprints
. {os RDKit Fingerprint
Clean in Stru Ctu res (o RDKit Count-Based Fingerprint
g =3 RDKit Fingerprint Reader
74 RDKit Fingerprint Writer
2 RDKit Diversity Picker

INChl conversion VO b

2 RDKit Molecule Fragmenter

C an O n I Cal S M I L E S ve?;;{?h»(i:;mu Murcko Scaffolds

s RDKit MCS
. . 1 RDKit Substructure Filter
FI n er rl nts 2 RDKit Molecule Substructure Filter
g p 3 RDKit Functional Group Filter
&3 RDKit Substructure Counter
~ @} Reactions
Scaffolds/substructures B e oo scen
24 RDKit Two Component Reaction
&Y RDKit Chemical Transformation
+ @) Viewing

Reaction simulation D et

&2 RDKit SMILES Headers
2 RDKit Molecule Highlighting

and more A A
" an €D RDKit Adjust Query Properties

2 RDKit Molecule Catalog Filter
#% RDKit R-Group Decomposition
4 RDKit R-Group Decompositien (deprecated)
@ RDKit Structure Normalizer
~ €@ Testing
@ RDKit SDF Difference Checker

http://www.rdkit.org

Open for Innovation
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http://www.rdkit.org/

Overview of Types in KNIME

Basic KNIME data types

Read table - 5:3 - Table Reader

File Edit Hilite Mavigation View

String, integer, double

Table "default” -Rows: 121 Spec - Columns: 5 Properties Flow Variables

Row ID ot Molecules_Mol soF Molecules_SDF | swm SMILES
o 0 | Available Renderers * ~ ®  RDKit 2D depiction
Rowd N—»O {U‘)_VHH HO"LI\/--H [ ] |cHEMBLAs1  |IaF string
. g H U"’ o {f Canvas 2D
KNIME core chemistry data types: ‘ i —
OH oH NH, H Multi-line Strin
SMILES’ SMARTS’ SDF’ MOI’ MOI2 Row1l HN HNf‘\g H_NE::']\VJ \?-\‘( (s) CHEMBLS5523 HSRXS!Q—IRSXRCFCJWDSKDSIN'!;AN
. E : ; -
Structures in these formats can be /EL\ 0o
rendered in KNIME tables Y 7 AS
Row2 ?__.;H"" ?__.;H\"' o ", \f_’f:> CHEMBL299... |AJHCSUXXECOXOY-NSHDSACASA-N
Y C A
HH - NH - o

Change the rendering by clicking
on the column header

Available renderers depend on installed
extensions

© 2023 KNIME AG. All rights reserved.
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Nodes for Reading and Writing files

Reader and writers provided for:
SDF, SMILES, Mol, Mol2

Mal2 Reader Mol2 Writer

&g
MOz

Gl P

Molfile Reader Molfile Writer

Smiles Directory Smiles Directory
51_3!; Mol2 Reader
=+ Mol2 Writer
ﬁ@ Molfile Writer N::;.} > E
R%; Rxn/RD Reader
EEAC e SDF Read SDF Write
-oF SDF Writer or r

v ;P’Chemistry Reader Writer
o -
Mol2
Mo, Molfile Reader
SM'J'; Smiles Directory Reader = die _E
= : 3 ; SDF >
=mISmiles Directory Writer

© 2023 KNIME AG. All rights reserved.
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Reading SD files

L ] Dialog - 3:9 - 5DF Reader (Read data)

Configure the property handling tab to read in
columns with “other” data

File selection Praperty handling Flow Wariahbles [

knime: [ knimeworkflow) ../ /Data/OSM_D = Browse. .. 7 % &

v Browse... | 2IE 3IE J

Limit number of read molecules i

Use maolecule name as row D Extract SDF blocks

Extract malecule name Extract Mal blocks
Add column with source location Extract CTab blocks

Fxtrack counts

| oy Dialog = 3:9 - SDF Reader [Read data)

File selection Property handling Flow Yariables > e 7

.| Extracr all properties
Scan files Slop scanning A 147

Ewtract®  Marne Type
[ ] Marmie string
B8 osMp string
B  ChemBL string
307 _IC50_nM_Avery String
Series Tag String
[ ] Rample_ID String
] lirike String

Open for Innovation
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File Reader (Complex Format)

| Dia — m} X
- - File
Allows to directly define data '
y Settings  Flow Variables Job Manager Selection  Memory Policy
N Enter ASCIT data file location: (press 'Enter’ to update preview)
type u po n I I I l po rt Read from | Relative to ~ | Current workflow ~
File /... /data/Lipophilicity_CHEMBL3096849.csv v Browse. ..
[[] Preserve user settings for new location | Rescan
Basic Settings
S e yp e [ read row IDs Column delimiter: Advanced...
read column headers ignore spaces and tabs
[ ava-style comments Single line comment:
Preview
Click column header to change column properties (* = name/type user settings)
RowID |[§]parent_c...|[S]bioactiv...|[S] operator |[§]units [§]assay_c... |[S]assay_... |[S] assay_desaiption [D] value “E smiles. “ 3] stdinChikey
Row0 ICHEMBL3091845 |LogP = Unspecified  |CHEMBL30968439 P Lipophilicity, log P of the compound |-1.199 pe T =Mt eme O AMOWAILALKAYKL- A
Rowl CHEMBL3091837 |LogP = Unspecified  |CHEMBL3096849 |P Lipophilicity, log P of the compound [1.185 CC(C)" =NNC(... [MKEEQOCZVLIUMH-
F||e Reﬂder Row2 (CHEMBL3091641 |LogP = Unspecified  |CHEMBL3096843 |P Lipoy MIGAQPKRQYPLCY-
Row3 CHEMBL332562 |LogP = Unspecified  |CHEMBL3095849 [P lLipoy, 8 New settings for column 's... X LYALTMDTSSNOLT,
{Complex Format) Rowd_ [CHEMBL3031659 |LogP - lUnspecified |CHEMBL3096848 P LipoH Colurmn Properties BCNSZTQWGLZS0),
Row5 CHEMBL3091863 |LogP = Unspecified  |CHEMBL3096848 |P Lipoj [ 0ONTinclude column in output table LFCNHLNRRDCIBG-
Rows CHEMBL3091890 |LogP = Unspecified |CHEMBL3096848 |P Lipoj .. HGQYWVZOIDHKSN,
Row? CHEMBL3091643 |LogP Unspecified  |CHEMBL3096849 |P Lipoj Name: |smiles . HAJACCHAKAUF M
- Rows CHEMBL 1601183 |LogP Unspecified  |CHEMBL3096849 |P Lipoj Celcec{C)nINC. .. [YHRPLDIZBVUBEP L
waw Rowg CHEMBL 1374081 |LogP Unspecified  |CHEMBL3096849 |P Lipoj Type: |String | | lecicec{o)nIne. .. [RvQLAISIIFAYED-L
Rowl0  |CHEMBLE4 LogP Unspecified  |CHEMBL3095849 [P Lipoj Nomber (nteger) & ||| NNC(=O)clcen... QRXWMOHMRWLFE
® Rowil ICHEMBLG4 LogP Unspecified  |CHEMBL3096849 |P Lipoj miss. value |y mber (long) NNC(=0)clccn... |QRXWMOHMRWLFE
Row12 \CHEMBL3091907 |LogP Unspecified  |CHEMBL30965843 |P Lipoj Format: | |Peried 0CC(O)C(0)CL. .. |OQAVOTYRCZUZIX-
Row13 ICHEMBL3091364 |LogP = Unspecified  |CHEMBL3096843 P Lipoj Smarts INNC(=0)clece... |ZVFGHUIYTXEOSIL
Rowl4  |CHEMBL125812 |LogP = Unspecified  |CHEMBL3096849 |P Lipoj NNC(=0)cicee... |PKBGHORNUFQAAY
Rowl5  |CHEMBL125359 |LogP = Unspecified  |CHEMBL3096849 |P Lipoj NNC(=0)cicce... [WARCRYXKINZHGQ
Rowl6  |CHEMBL3091363 |LogP = Unspecified  |CHEMBL3096849 |P Lipoj Zomed Date Time | || NNC(=0)C1CC... | PLAXQKUDSKKALA
Rowl?  |CHEMBL3091361 |LogP = Unspecified  |CHEMBL3095849 [P Lipoj NNC(=0)CCC(... |[HCOMFAYPHEFMKLI
Rowl8  [CHEMBL1986842 |LogP Unspecified  |CHEMBL3095849 [P Lipoy oK Cancel NC(=N/NC(=0... [AVFYTYMHWPKLIE-L
Rowid  [CHEMBL3091640 [LogP Unspecified  |CHEMBL3096848 |P Lipa NC(=N/NC(=0... |OAHUJIIRNLMQSLI-
Row20  |CHEMBL3091639 [LogP Unspecified |CHEMBL3096848 |P Lipophilicity, log P of the compound [1.27 Celeec{OCC(=. .. [HYOISGOHVHGIMU-
Row21  |CHEMBL3091633 [LogP Unspecified  |CHEMBL3096849 |P Lipophilicity, log P of the compound [1.27 Celceec(OCC(.. |QMMGRXCEQOXLL]
Row22  |CHEMBL3091465 |LogP Unspecified  |CHEMBL3096849 |P Lipophilicity, log P of the compound [1.27 Celcceec10CC. . |OPYQSTWUYMDURT
Row23  |CHEMBL3091637 |LogP = Unspecified  |CHEMBL3096849 |P Lipophilicity, log P of the compound [2.22 CCCCCOCCC... [XTEHYHADVNQGSI-
Row24  |CHEMBL3021655 |LogP = Unspecified |CHEMBL3095849 [P Lipophilicity, log P of the compound (3.835 CC(=N/NC(=0... |GAIDNRQUYCWGNE ¥
< 3
0K Apply Cancel @

Open for Innovation
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Common Settings: File Path

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

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

Path: Specifies the location within the file system

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

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

(RELATIVE, knime.workflow, filel.csv)

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

nnnnnnnnnnnnnnnnn
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Common Settings: 4 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... -

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

Open for Innovation
© 2023 KNIME AG. All rights reserved.
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Workflow Data Area

Workflows are folders in the
workspace folder

Data area is a folder inside the
workflow

Easy way to share and store data
with a workflow

© 2023 KNIME AG. All rights reserved.

« 2023_06_0 _Tr.. > Chemistry Basics Visualization v

~
MName
artifacts
Color Manager (#34)
Column Filter (#6)
Column Filter (#28)
Column Rename (#32)
Concatenate (#36)
data
Duplicate Row Filter (#37)
Excel Reader (#44)
File Reader _Complex Format_ (#53)
Molecule Type Cast (#19)
RDKit Canon SMILES (#24)
RDKit Descriptor Calculation (#5)
RDKit From Molecule (#41)
Renderer to Image (#42)
SDF Reader (#3)
SDF Writer (#7)
Table Reader (#47)
Table Writer (#54)
Visualize mo (#40)
ﬂ savedWithData
LE’ workflow.knime
e workflow.svg

Ij workflowset.meta

Date modified

09/06/2023 16:41
09/06/2023 16:41
09/06,/2023 16:34
09/06/2023 16:41
09/06,/2023 16:41
09/06/2023 16:41
09/06/2023 16:28
09/06/2023 16:41
01/07/2021 10:57
09/06/2023 16:34
09/06/2023 16:41
09/06,/2023 16:41
09/06/2023 16:41
09/06/2023 16:41
09/06/2023 16:41
01/07/2021 10:57
09/06/2023 16:34
09/06/2023 16:34
09/06,/2023 16:41
09/06/2023 16:41
09/06/2023 16:41
09/06/2023 16:41
09/06/2023 16:41
30/06/2021 1444

&)

O Search Chemistry Basics Vist

Type

File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
SAVEDWITHDATA ...
KNIME File
Microsoft Edge HT...
META File

Size

1KB
24 KB
131 KB
2KB

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
By » “i% >
] ]

© 2023 KNIME AG. All rights reserved.
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Excel Reader

File system

Excel Reader

B »

Sheet
specific
settings

© 2023 KNIME AG. All rights reserved.

Dialeg - 0:1 - Excel Reader -
File

H €ttngs| Transformation Advanced Settings  Flow Variables Memary Policy

File path

Input location
Read from | Relative to ~ | Current workflow v
Mode @ File (O Files in folder
File ..J..jdata/Product Data2.xis v Browse...
Sheet selection
(®) Select first sheet with data  (Product Data. x_defz...)
() Select sheet with name Product Data.xls _defa...
() Select sheet atindex 0 5 (Sheetindexes siaré with 0.)
Column header
Table contains column names in row number 15| (Row numbers start with 1. See File Content” tab to identify row numbers. )
Row ID
(®) Generaterow IDs () Table contains row IDs in column  |A
Sheet area
(®) Read entire data of the sheet () Read only data in columns from |A to and
rows from | to s and rows. )
Preview  File Content
Preview with current settings
oThe suggested column types are based on the first 50 rows only. See 'Advanced Settings' tab.
Row ID m Custom... @ Products
Rowd 11000 Private Investment @
Row1l 11001 Private Investment P 1
Row2 11002 Private Investment reVI eW
Row3 11003 Private Investment
Row4 11004 Private Investment Z
oK Apply Cancel @'

Open for Innovation
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Molecule Type Cast

Chemical data can be read in as string with all other Reader nodes
Molecule Type Cast node converts of a string column into the chosen molecule
type

Variety of molecule types available: Dialog - 54 - Molecule Type Cas

File
e. g. Mol2, PDB, SDF, CML, HELM, SLN,
. Default Flow Variables Job Manager Selection  Memory Poli
Smiles, Smarts, or Rxn = —
Structure Column: sw SMILES oo

No sanity checking

Structure Type: Smiles e

Mol ~

SLM

Molecule Type Cast
Smarts

Lt cML

HELM

L Rxn v
oK Apply Cancel @I

nnnnnnnnnnnnnnnnn
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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 2 =] (]
» 0
¥ & Manipulation
v Column
» [ Binning
> r_ Convert & Replace
v [ Filter

ilﬁ Column Filter

15 Reference Column Filter
T:Constant Value Column Filter
%M\’ssing Value Column Filter
Ty .
|= Reference Column Splitter
Constant » 7 split & Combine
Column Filter Joiner Column Resorter  Missing Value Math Formula Value Column  Column Rename » [ Transform
E‘ﬂ Interactive HiLite Collector
—p ;l; ’/> I ;\> % » » >\> ﬂxl > > "‘H » > ,q-; > @Tahle Validator
- @ Table Validator (Reference)
Vi Row
@ B ® 19 @ ® ® » [“Filter
» " Transform
» " Other
¥ Table
Row Filter GroupBy RowlID Partitioning Row Splitter Sorter Pivoting Hp Extract Table Dimension
m Extract Table Spec
Transpose
—> o T = R g | N I o
> Q views
el ® ® ® ® ® ® » 9 Analytics
Open for Innovation

KNIME
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Row Filter

Row Filter

e

=+l

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

File

Filter Criteria  Flow Variables Job Manager Selection  Memory Palicy

(® Indude rows by attribute value
(O Exdude rows by attribute value
(0) Indude rows by number

(O Exdude rows by number

(O Indlude rows by row ID

() Exdude rows by row ID

Column value matching

Column to test: || D|Pf3D7_ps_red
filter based on collection elements
Matching criteria
() 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 @.

v Row
~ [T Filter

"1" Duplicate Row Filter
Y Filter Apply
Y Filter Apply Row Splitter
;}'l' Filter Definition Merger
= Hilite Row Splitter
= Mominal Value Row Filter
E Mominal Value Row Splitter
E Murneric Row Splitter
t= Reference Row Filter
& Reference Row Splitter

% Row Filter
% Row Splitter

-_" Rule-based Row Filter

1 Rule-based Row Filter (Dictionary)
-:.t Rule-based Row Splitter

-!t Rule-based Row Splitter (Dictionary)

© 2023 KNIME AG. All ri reserved.
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Data Aggregation (Pivoting)

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

(SSRIs A sertraline  J\health hazard

Pivoting Node: Group - - Aggregate

nnnnnnnnnnnnnnnnn
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Pivoting with Two Aggregation Methods

Row ID

B rowo
B rRowl
B rowz
B row3
B rRows
B rows
B row?
B rows
B rows
B Rowlo

© 2023 KNIME AG. All rights reserved.

NSAID
NSAID
N5AID
N5AID
PPIs
PPIs
55RlIs
55Rls
55Rls

55Rl1s

'S| Type ’ @ Safety

irritant

irritant

health hazard
acute toxic
irritant

irritant

acute toxic
health hazard
health hazard
health hazard

Row ID

B rowo
B rowl
B rowz

(" [S|Name \

paracetamol
aspirin
ibuprofen
diclofenac
omeprazole
pantoprazole
fluoxetine
paroxetine
citalopram

ksertraline

J

| I | acute toxic+Count(Name)

Pivoting

_’D:'

YYY

| I | health hazard+Count(Name) || | |irritant+Count(Mame) J

1
?

1

1
?

3

2

2
?

J

Pivoting Node: Group -

- Aggregate

nnnnnnnnnnnnnnnnn



Pivoting

II‘ W mol.. IE standard_value @ standard_relation IE standard_units IE standard_type| IE‘ pchemb. @ target_chemb
152260 6.1 = nM Ki 8.21 CHEMEL214
I15213? 7.8 = nM Ki 8.11 CHEMEL214
I152134 120 = nM Ki 6.92 CHEMEL214
I152080 210 = nM Ki 5.68 CHEMEL214
| FEES] 47 = nM Ki 7.33 CHEMBEL214
(09652 2,759.7 = nM Ki 5.56 CHEMEL214
140951 10,000 > nM Ki ? CHEMEL214
140173 10,000 > nM Ki ? CHEMEL214
140145 10,000 > wul Ki ? CHEMEL214
140144 3,967.7 = nM Ki 5.4 CHEMBEL214
(40143 405.6 = nM Ki 5.39 CHEMEL214
190142 10,000 > nM Ki ? CHEMEL214
140141 10,000 > nM Ki ? CHEMEL214
140133 10,000 > wul Ki ? CHEMEL214
(40050 990.7 = nM Ki 5 CHEMBEL214
B37553 311 = nM Ki 7.51 CHEMEL214
W57476 5.05 = nM Ki 8.3 CHEMBL214
l3?'323 40.7 = nM Ki 7.39 CHEMEL214
| = 14.4 = nM i 7.84 CHEMBL214
l36?32 170 = nM Ki 6.77 CHEMBEL214
B36730 10,000 > M ki H CHEMEI 214
P36357 355 =
l36;'§; ]1-;; = S| CHEMBL214-+pref_name ||§| CHEMBL214+standard_type ||§| CHEMBL214+standard_value ||§| CHEMEL214ﬂt3ndard_re\aﬁon||§| CHEMBL214+standard _units ||§| CHEMEL214+pdmmbl_value||§| CHEMBL 214+assay_chembl_id
=gv)
36144 318 = nin 13 {5-HT 12) receptar i 6,620.9 = It 5,18 CHEMBLE 16124
36144 48.8 = otonin 15 (5-HT 1a) receptor Ki 6.38 = M 6.2 CHEMBL2026267
3706 778 = rotonin 1a (5-HT1a) receptor K J = i .22 CHEMELE70197
| E 142 = rotonin 1a (5-HT 1a) receptor Ki 12 = ™ 7.92 CHEMBL 1030618
I35672 554 = rotonin 1a (5-HT 1a) receptor |Ki 296 = nM 6.53 CHEMBL6 15779
l355;_3 10,000 = rotonin 1a (5-HT 1a) receptor |Ki 3,600 = nM 5.44 CHEMBL3386152
- rotonin 1a (5-HT 1) receptor |KI 0.17 = i 9.77 CHEMBL 1034993
- rotonin 13 (5-HT 13) receptor |Ki 0.6 = nM 9.22 CHEMBL 1046676
- rotonin 1a (5-HT 1a) receptor |Ki 17.2 = nM 17.76 CHEMBL3820056
— rotonin 1a (5-HT 1) receptor |Ki 2 = InM 8.7 CHEMBLB33708
= rotonin 1a {5-HT 1a) receptor |Ki 6.7 = N 8,17 CHEMBLB84575
rotonin 1a (5-HT 1a) receptor |Ki 24 = ini 7.62 CHEMBLS 16370
rotonin 1a (5-HT 1a) receptor |Ki 130 = I 6.72 CHEMBL3226632
rotonin 1a (5-HT 1a) receptor |Ki 22.4 = nM 7.65 CHEMBLE16120
rotonin 1a (5-HT 1) receptor |Ki 344 = InM 6.96 CHEMBLE 15460
Myotonin 1a (5-HT 1) receptor [Ki 7,943 > N ? CHEMBLE15975
Ser gD 1= HI 1=) recento 4 = 8.4
Carntanin 12 (EHT 121 rerantar K O} m = InhA H CHFMRI 1038001

Pivoting Node: Group - - Aggregate

Open for Innovation
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Pivoting

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

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

Many aggregation methods are provided (similar to GroupBy)

Pivoting

>

© 2023 KNIME AG. All rights reserved.
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Pivoting

Diclog - 0:35 - Piveting
File

Groups ~ Rows

Groups. Pivats  Manual Aggregation
Group setfings

Group column(s) -

Dialog - 0:35 - Pivoting

Fite File -
ITroben 57 | [Slemn e - : Pivots ~ Columns
1] Ordareditems ettings | Description Flow Variables - Job Manager Selection  Memry Policy
[8]store » Groups Pivots Manual Aggregation
[
Avaiable column(s
< ) Dialog - 0:35 - Piveting
Y rter Y rtg File 1
« regation
1 [Productd S BED
[T Ordereditems Settngs Description  Flow Varicbles  Job Manager Selection  Memory Polcy
|5 Cotegary = e | Pivots. Manusl Aggregaton
‘Agaregation settings
< Avaiibie columns Select To change multpke columns _ « mouse cick fo context menu,
1| ProductiD Colurn ‘Agaregation (cick to change) Missing  Parameter
@ 1] Ordereditems \
Advanced setings
Col . name o Agregation < S
Maximum unique values per grovp | 10,000/ Valuedelimter [, | [JProcessinmemery  [JRetanrawo o
addal >>
Ignore mssing vaues  [] Append overall totas
<<remove
oK Apply Advanced setings
]
(Cokmn name: [T NIE R | oy - Gor rome: [ R Ssremovedl
Masimum urique values per group | 10,0001 Value delimiter , | [ Processinmemory  [Retainrow o
ok ol Advanced settings
Column name: [Pivot name +Aggregation name | Aggregation name: | Aggregation method (column name) v [ sortlexcographicaly
Maximum unique values per group | 10,000 15 Value delimiter |, [Orrocessinmemory  [JRetain row order 7] Enable hiiting
Pivot table - 0:35 - Pivoting - [m] *
File Hilite Mavigation Yiew oK Apply Cancel ®@
Table "default” - Rows: 3 Spec - Columns: 3 Properties  Flow Variables
Row ID [8] category “I‘ Online+5um{Ordereditems) [ 1] Onsite+5um(Ordereditems)
) N
Rowd Clothing 6823 7604
Rowl Electronics 10754 6824
Row2 Home 7130 5109
y, 7

© 2023 KNIME AG. All rights reserved.
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Data Pivoting

Description  Flow Variables  Job Manager Selection
I
Groups P
Group col - "Sefiings! Description  Flow Variables  Job Manager Selection
- Available -
- | Groups Pivots Manual Aggregation
YA |
Pivot columns
I [act r Availa) . - T
1 Description  Flow Variables  Job Manager Selection  Memary Policy
1 |ass T
|1 | doc ! Groups Pivots Manual Aggregation
| 1|reo 1 a Aggregation settings
i stal T a r Available columns - Select To change multiple columns use right mouse dick for context menu.
D | puk | [d || | activity_id 2 Column Aggregation (dick to change) Missing Parameter
S| put T re | | |assay_id S| pref_name Minimum [~]
DB Pivot D/|sta T | | doc_id = — =
Ld m Tl 4 D | standard_value Miriraurm []
| S|sta S|s || record ) D | pchembl_value Maximum ]
I |stal D] P | S | standard_relation standard_type Minimum =
] e | — D | published_value =—— — =
_. _.[E .—...,_ §|sta Slp S published units standard_relation Minimum [
L S| act E = P - add => published_units Minimurm [~]
5| b 21 R standard_value E chembl_id Minimum
| S |pu 1S|s | S| standard_units = - =
. i dat L = L standard_flag add all ==
L pot S|s i standard_type
|S|put ? a | S| activity_comment << remove
|D|pch ? n | S| published_type
S |d S| dam_\uralldlty_.commer << remove all
m T D L potential_duplicate
? i published_relation
:_p D | pchembl_value
i bao_endpoint
Advance | 8 | uo_units
S| qudt units &7
< >
Advanced settings
Column name: |Pivot name-+Aggregation name -~ | Aggregation name: Aggregation method (column name) -~ [ sort lexicographically
Maximum unique values per group | 10,000 5 Value delimiter |, [Processinmemory  [|Retain row order  [_] Enable hiliting

Open for Innovation
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Enable Hiliting!

| BON | Dialog - 0:233 - Pivoting

Description  Flow Variables  Job Manager Selection = Memory Policy

Groups Manual Aggregation

Pivot settings

Pivot column(s)

- Available column(s)

T Filter T Filter

City > |S| Type
Country
CustomerID
FirstName
LastName
Birthday <
Age

Email
Newsletter
OrderNumber

Date
| S| Praducthir

»

<«

EAREIR G I

Ignore missing values Append overall totals Ignore domain

Advanced settings

Column name: Pivot name Aggregation name: Aggregation method (column name)

Maximum unique values per group 10,000 ° Value delimiter , Process in memory Retain row order

Sort lexicographically

Enable hiliting

OK - Execute Apply

Cancel

2023 KNIME AG. All rights reserved.
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Data Aggregation (GroupBY)

ﬁl’ype YName Weigt h
NSAID paracetamol 151.17
NSAID aspirin 180.16
(Type Count(Name) Mean(Weight?
NSAID ibuprofen 206.29
NSAID diclofenac 296.15 NSAID 4 208.44
PPI 2 364.40
PPI omeprazole 345.42 \SSRI 4 396.45 y
PPI pantoprazole 383.38
SSRI fluoxetine 309.33
Aggregated on Type (group) b
SSRI paroxetine 329.37 ggreg .yp (g p) y
Count (aggregation method) and
SSRI citalopram 324.40 Mean (aggregaﬂon method)
LSSRI Kertrallne g 342.70 y

nnnnnnnnnnnnnnnnn
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GroupBYy

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

'K ) Dialog - 7:5 - €
eoe Dialog - 76 - GroupBy — = = =
Description  Flow Variables  ub Manager Selection ~ Memory Policy
Description  Flow Variables  Job Manager Selection ~ Memory Policy
Croups Patt’.n Based Aggregation  Type Based Aggregation
Manual Aggregation  Pattern Based Aggregation ~ Type Based Aggregation Aggregation settings
Group setting Available columns Select To change mult 5 = columns use nignt mous: click for context menu.
Available column(s) Group column(s) [S] Name Column Aggregation (click ) change)  Missi... Parameter
Y Filter Y Filter 5 Amw |8 Name Count
D SlogP Clavw B8 Mean ) | 8 |
E Name > s/ Type sa SMILES
D] AMW G
DE A > roupBy i

. _» } ’ add all >>

<o Aggregation methods

<< remove all

Advanced settings

Column naming:  Aggregation method (column name) €

Enable hiliting Process in memory Retain row order NEaEe e e
Maximum unique values per group 10,000 Value delimiter , ‘olumn naming: Aggregation method (column name) [ Enable hiliting Process in memory Retain row order
Maximum unique values per group 10,000 7 Value delimiter |,
ok Apply Cancel ©
oK Apply Cancel @

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

© 2023 KNIME AG. All rights reserved.
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https://youtu.be/bDwF-TOMtWw

Joiner

Combines columns from two different tables Excel Reader
Top input port: “Left” data table B >
Bottom input port: “Right” data table — —\ -
g ,’E
Table Reader M +ox
Outputs: 4 ®
L H p
Top port: Resulting joined table i’
Middle port: Unmatched rows from the left input table (top input port) 9

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

By default the two bottom output ports are deactivated

nnnnnnnnnnnnnnnnn
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Joiner Configuration — Linking Rows

| File

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 (left’ table) Bottom Input (right’ table)
\(alue:*s.tq join on. [§] sarole v [8]sample v [+
Multiple joining columns .
are allowed
SeleCt th e rows Wh | Ch | Compare values in join columns by ) value and type () string representation () making integer types compatible
should be included in the frdude i outut
joined table e feron
[T Left unmatched rows @
[[J Right unmatched rows
QOutput options
& 5plit join result into multiple tables (top = matching rows, middle = left unmatched rows, bottom = right unmatched rows)
[ Merge join columns
[ Hiliting enabled
Activate this checkbox to
activate the bottom
0K Apply Cancel 2)

output ports



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
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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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Joiner Configuration — Column Selection

[ ] ® Dialog - 0:303 - Joiner

Joiner Settings QEUGUEIaiLl  Performance  Flow Variables  Memory Policy

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

Exclude Include
Y Filter Y Filter
R . ‘s‘;; Columns from top
L | e table for joined table
<
© Enforce exclusion % Enforce inclusion

Bottom Input (right table)

© Manual Selection Wildcard/Regex Selection Type Selection
Exclude Include

Y Filter Y Filter

S| StorelD > | 1| ShoppingNumber
| S| Product 1
| S| Product 2
| 8| Product 3
| S| Product 4

< | [s]products Columns from lower

| S| Product 6
vl

© Enforce exclusion & Enforce inclusion table for JOIned table

»

Duplicate column names
Do not execute

© Append custom suffix (right)

oK Apply Cancel

Open for Innovation
© 2023 KNIME AG. All rights reserved.
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Column Filter

Column Filter v o Manipulation

m w Column
> 'l' b v [77] Filter
J—’li Colurmn Filter
(-} -+ .
- 4,* Reference Column Filter
) ) E! Constant Value Column Filter
Dialog - 7:25 - Column Filter (Remove) — O X o .
i g Missing Yalue Celumn Filter
ile
1@ Reference Columnn Splitter
Column Filter  Flow Variables  Job Manager Selection  Memory Policy
(® Manual Selection () Wildcard/Regex Selection () Type Selection
r Exdude - Indude
Fitter Fiter
> ﬂ Sample

D |PfaD7_ps_areen
m Pf3D7_ps_red
» | S| PfaD7_ps_hit
D | PfaD7_pECS0

<«

() Enforce incusion

(®) Enforce exdusion

oK Apply Cancel @I

Open for Innovation

KNIME

023 KNIME AG. All rights reserved.




Other Useful Nodes for Row and Column Handling

Sorter

—r It »

© 2023 KNIME AG. All rights reserved.

Dialog - 2:295 - Sorter
File

Sorting Filter  Flow Variables Job Manager Selection Memory Policy

Sort by:
| S| -ROWKEY - - (®) Ascending
() Descending
Mext by:
|?|-DONOT SORT- (@) Ascending
() Descending
Mext by:
|?|-DONOT SORT- (@) Ascending
() Descending
Add columns
14 new columns
[ sortin memary
[ Move Missing Cells to end of sorted list
oK Apply Cancel @

Column Resorter

—> 45—

Column Splitter
>
e LLI
> A )

Row Splitter
—_r—
®

Open for Innovation

KNIME



RDKIit From Molecule

Generates RDKit molecule column from a molecule string representation

(SMILES, SDF or SMARTYS)
Can generate 2D coordinates
Does some “chemical sanity check”

RDKit From Molecule

© 2023 KNIME AG. All rights reserved.

® Dialog - 0:27 - RDKit From Molecule
[ Options | Advanced Flow Variables >
Molecule column:  sof Molecule @ Treat as query

New column name: Molecule (RDKit Mol)

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

nnnnnnnnnnnnnnnnn



Renderer to Image

Needed to show rendered molecules in Interactive Views
Convert chemical structure to an image
Various image types

O @® Dialog - 0:20 - Renderer to Image (marvin_image)

Default Settings Flow Variables >
Renderer to Image
o > E*I: > Column sor Molecule E
8 Renderer Marvin o
Image type Png E
Image size 150 T x 150 ¢
A|tern atlve: © Append column Marvin_image
Replace input column
RDKit Molecule
to SVG
—» >
® OK Apply Cancel g

© 2023 KNIME AG. All rights reserved.
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Compute Descriptors

@ ® Dialog - 0:5 - RDKit Descriptor Calculation (physchem)

Not all descriptors from the
Python library available in the

m Flow Variables  Job Manager Selection ~ Memory Policy

RDKit Mol column: ~ sw Canonical_SMILES [}
n Od e Available descriptors: (Hover your mouse over a descriptor to get a short description)
- Exclude Select - Include
Search Add >> Search
Select all search hits Select all search hits l
D Chiov D Slogp |
D Chilv D SMR
RDKit Descriptor D Chi2v Add Al D TPSA
Calculation D Chi3v >> D ExactMW
D Chigv | NumHBD
N D Chiln | NumHBA
—p» | % — D Chi2n | NumAtoms
"'-E"I F D Chi3n I NumRings
D Chidn << Remove I NumAromaticHeterocycles
o) D HallKierAlpha
D kappal
D kappa2
D kappa3
() slogp_VSA[1..12] << Remove All
|-} smr_VSA[1..10]
(-} peoe_VSA[1..14]
() MQNI[1..42]

OK Apply Cancel @

© 2023 KNIME AG. All rights reserved. ip(enﬁnlaﬁ E



Rule Engine

Dialog - 7:48 - Rule Engine (REQS rules) — [m] x
File

Rule Editor | Flow Variables Job Manager Selection  Memory Palicy

Column List Category Description
ROWID ~ |lan " &
ROWINDEY
ROWCOLINT Function
E Sample EPF)
|D| Pf3D7_ps_areen T
D | Pf3D7_ps_red L _5
[S] PfaD7_ps_hit i
(D] pfap7_pECSD b oe?
o Molecule 2 AND 7
D| SlogP N7
~ D) TPsA PLKE?
Rule Engine D} A ? MATCHES ?
D | ExcactMyy 2 0R ?
L NumRotatableBonds 2XOR ? —
. e IF =>THEN
L {rum8A MISSING ?
| 1| NumAmideBonds NOT 7
|1 | NumHeteroAtoms HRUE E LS E
B [ | NumHeavyAtoms
1| NumAtoms
RE D’S rLI|ES I NumStereocenters v v
Flow Variable List Expression
knlme.wurkspaca 1 // enter ordered set of rules, e.g.: A
2 // $double column name$ > 5.8 => "large™
3 // $string column nome$ LIKE "*blue*” => "small and blue™
4 // TRUE => “default outcome"
FAMWE<1EH OR FAMWE>TEH => "
© 3NumHeavyAtoms$<5 OR $NumHeavyAtoms$>5@ OR $NumRotatableBonds$ »=12 =» "Complexity”
7 $NUmHED$>S OR $NUmMHBAS>1G "HBond"
© 35logP$<-5 OR $5logP$»7.5 => "logP"
& TRUE=>"Pass"”
v
(®) Append Column:  REOS E‘

(O Replace Column: || | | NumHeavyAtoms

QK Apply Cancel ®

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 (] Deﬂne Values for
Fil 1
= every single column
Flow Variables 20 Manager Selection Memory Policy
Default Column Settings
Dialog - 3:1 - Missing/ - o x|
File |
H 1 |
“ss"ng me Default Column Settings Flow Variables Job Manager Selection Memory Policy |
' Column Search 8| spedes R al
i |
> , Number (double) [Do nothing v e — .
-

u String I Do nothing v = s |

E sepal_length Do nothing ~
o] D] sepal_width '
2 petal_length |
D| petal_width |
[] spec |
Options marked with an asterisk (*) will result in non-standard PMML. |
|
|

oK Apply Cancel ©)
OK Apply Cancel

© 2023 KNIME AG. All rights reserved.




Row Filter

Row Filter

e

=+l

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

File

Filter Criteria  Flow Variables Job Manager Selection  Memory Palicy

(® Indude rows by attribute value
(O Exdude rows by attribute value
(0) Indude rows by number

(O Exdude rows by number

(O Indlude rows by row ID

() Exdude rows by row ID

Column value matching

Column to test: || D|Pf3D7_ps_red
filter based on collection elements
Matching criteria
() 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 @.

© 2023 KNIME AG. All ri

W Row

~ [T Filter
"1" Duplicate Row Filter
Y Filter Apply
Y Filter Apply Row Splitter
;}'l' Filter Definition Merger
= Hilite Row Splitter
= Mominal Value Row Filter
E Mominal Value Row Splitter
E Murneric Row Splitter
t= Reference Row Filter
& Reference Row Splitter
:,ib Row Filter

1
% Row Splitter
-_" Rule-bazed Row Filter
1 Rule-based Row Filter (Dictionary)
-:.t Rule-based Row Splitter

-!t Rule-based Row Splitter (Dictionary)

Open for Innovation
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Column Filter

Column Filter v o Manipulation

m w Column
> 'l' b v [77] Filter
J—’li Colurmn Filter
(-} -+ .
- 4,* Reference Column Filter
) ) E! Constant Value Column Filter
Dialog - 7:25 - Column Filter (Remove) — O X o .
i g Missing Yalue Celumn Filter
ile
1@ Reference Columnn Splitter
Column Filter  Flow Variables  Job Manager Selection  Memory Policy
(® Manual Selection () Wildcard/Regex Selection () Type Selection
r Exdude - Indude
Fitter Fiter
> ﬂ Sample

D |PfaD7_ps_areen
m Pf3D7_ps_red
» | S| PfaD7_ps_hit
D | PfaD7_pECS0

<«

() Enforce incusion

(®) Enforce exdusion

oK Apply Cancel @I

Open for Innovation
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Other Useful Nodes for Row and Column Handling

Sorter

—r It »

Dialog - 2:295 - Sorter = O
File

Sorting Filter  Flow Variables Job Manager Selection Memory Policy

Sort by:
| S| -ROWKEY - - (®) Ascending
() Descending
Mext by:
|?|-DONOT SORT- (@) Ascending
() Descending
Mext by:
|?|-DONOT SORT- (@) Ascending
() Descending
Add columns
14 new columns
[ sortin memary
[ Move Missing Cells to end of sorted list
oK Apply Cancel @

Column Resorter

—> 45—

Column Splitter
>
e LLI
> A )

Row Splitter
—_r—
®

© 2023 KNIME AG. All rights reserved.
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Concatenate Tables

Table A
RowID Mol Reg No  Chembl ID Ki value H
g union of columns
0 35 CHEMBL15435 100.0
1 15 CHEMBL1794855 8.0
(ROWlD Mol Reg No  Chembl ID Ki value \
e 1 15 CHEMBL1794855 8.0
o= e
— s 0_dup 15 CHEMBL1794855
Table B 2 1_dup 10 CHEMBL278751
2 22 CHEMBL103772
RowID Mol Reg No Chembl ID \ )
0 15 CHEMBL1794855
1 10 CHEMBL278751
2 22 CHEMBL103772

Open for Innovation

© 2023 KNIME AG. All rights reserved. KNIME




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

o Use intersection of columns

Concatenate
s [ Use union of columns
= >
- Hiliting
]

Enable hiliting

oK Apply Cancel (2)

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

B»-v—\

Click on the three
dots in the bottom

left corner
Concatenate !
GRS ‘
Add input port

Table Reader
B r—/

-

Excel Reader (XL5)

HL-E; ’

© 2023 KNIME AG. All rights reserved.

Remove input port

File Reader

E

Concatenate
]

>
> >
Table Reatie-_r/_ > EEQ
)
H

-

Excel Reader (XLS)

=LS
-+

nnnnnnnnnnnnnnnnn



Transpose

RowID [8]cokumn1 [IS] coumn2 |[8] column3 | Row ID [[sIRow0  [[S]Row1l [[S]Row2  [[S1Row3
RowD 1 y 3 4 | 1 1—
column1 1 1 1 1
S ! 3 . coumns ‘.ﬂ ‘nﬂ IZ ld
Row2 1 3 “
column3 3
Row3 1 3 3 3 3
Dialog - 3:4 - Transpose - a X
File
Options  Flow Variables Job Manager Selection Memory Policy
Tran smse 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

ece Dialog - 0:240 - String Manipulation

S ERIEC Y Flow Variables  Job Manager Selection  Memory Policy

Column List Category Description
ROWID All B (Converts all characters in a String 1o lower case.
ROWINDEX
ROWCOUNT Function Examples:
| CustomerKey lowerCase("processed by KNIME") = “processed by knime™
$ Products lastindexOfChar(str, char) JowerCase(™) _
length(str) lowerCase(null) = null
String Manioulati
"ng an Ipl.l ation md5Checksum(str)

regexMatcher(str, regex)

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

) removeChars(str, chars)
Flow Variable List | | . e iacritic(st)
& knime.workspace i

ramovany

Expression

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

oK Apply Cancel ?

Open for Innovation
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More Nodes

String Replacer

—» [H] »

Dialeg - 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

|8 |rEOS v
(®) Wildcard pattern

(C) Regular expression

Pass

PASS

@) ... whole string

() ... all occurrences
O

[] |Enter column name

oK Apply

Cancel @I

2023 KNIME AG. All rights reserved.

Cell Replacer

___’E’

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|columnl

OQutput (Replacement) |S|column2

Append/Replace Result Column

[~ Append new column REOS_replaced

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

Metadata in Output

Copy metadata from replacement column

7~
Cancel (2)

OK Apply

Open for Innovation
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Rule Engine

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

- m} *
File
Rule Editor  Flow Variables Job Manager Selection Memory Palicy
Column List Category Description
ROWID i ) a
ROWINDEY
ROWCOLNT Function
S| 5ample h<?
D | Pf3D7_ps_green ERPEY
D | Pf3D7_ps_red =3
S | Pf3D7_ps_hit 127
D | Pf3D7_pECSD I
50 Molecule 2 AND ?
D] Slog? iz
D|TpsA LKE?
D] Aw ? MATCHES ?
il D | ExactM 5 OR 2
R“h E“ﬂl“e‘ £ NumRotatableBonds 5 SSR B
(L Numk80 FALSE
|| Mumt-8A MISSING ?
! | 1| NumamideBonds NOT ?
| 1| NumHeteroAtoms TRUE
| | NumHeavyAtoms
. I NumAtoms
||| MumStereocenters v v
RE DS rUlE‘S Flow Variable List Expression
lz‘ knime. workspace "
1// enter ordered set of rules, e.g.: ~
2 // $double column name$ > 5.8 => "large”
3 // $string column named LIKE "*blue*" => "small and blue”
4 // TRUE => "default outcome™
S $AMWE<100 OR BAMWE>T70@ => "Mu"
& $NumHeavyAtoms$<5 OR SHumHeavyAtoms$»5@ OR SHumRotatableBonds$ »=12 =» "Complexity”
7 $NUmHBD$>S OR $NumHBAS$>18 => “"HBond"
& 35logP$<-5 OR $5logP3>7.5 =» "logP"
o TRUE=»"Pass”
v
(®) Append Column:  |REOS @

() Replace Column: || 1 | NumiHeavyAtoms

oK Apply Cancel @

Open for Innovation
© 2023 KNIME AG. All rights reserved.
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Math Formula

Row-wise calculations
Some column-wise statistics
Lots of mathematical functions

Double click on function,
then select column

Math Formula
— 0

© 2023 KNIME AG. All rights reserved.

Dialog - 0:28 - Math Formula
File

Math Expression  Flow Variables Job Manager Selection Memory Policy

Column List

ROWINDEX
ROWCOUNT

D AIR_TEMP

D STEAM_PRESSURE
D CLOUD_COVER

D RELATIVE_HUMIDITY
D WIND_SPEED

D PRECIPITATION_LEVEL
D SUNSHINE_HOUERS
| Year

| Quarter

| time diff

Flow Variable List

Category
Al v
Function
IROWINDEX ~

pi

e

(COL_MIN(col_name)
ICOL_MAX(col_name)
ICOL_MEAN(col_name)
ICOL_MEDIAN(col_name)
ICOL_SUM(col_name)
ICOL_STDDEV(col_name)
In(x)

Jog(x)

log1p{x

ey v

Expression

Description

variance in column: COL_VAR($col_name$)

COL_MIN(SAIR_TEMPS)

(® Append Column:  |min_A_T
() Replace Column: | time diff

[[] Convert to Int

Open for Innovation
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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
> = >

© 2023 KNIME AG. All rights reserved.

® Dialog - 2:105 - Column Expressions

W Flow Variables  Memory Policy

+= 1

Expression Replace Column  Output Column

column("Day Mi... umber(double | @  [Day Mins()

String new columnl

Expression Editor

<+ column - variable - function

Fi
1:olumn("Day Mins")+colu | = modifiers

Evaluate on first row

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

—»@ >

o

© 2023 KNIME AG. All rights reserved.

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

Calumn New name Type

‘E city [S]string

S| Country [8] string

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

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

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

av

Preview
@) Dsts analysis successfully completed.

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

Open for Innovation
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Data Visualization

w q Views Js JavaScript Views (Labs)
v g JavaScript w g 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

© 2023 KNIME AG. All rights reserved.

15 Generic JavaScript View
.I| Bar Chart

= Box Plot

%1 Conditional Box Plot
rll:" Decision Tree View

|ﬁ Heatrmap

|:|:|_ Histogram

[\ Lift Chart

|~ Line Plot

|: Parallel Coordinates Plot
, Pie/Donut Chart

|~ rROC Curve

|_ Scatter Plot

|ﬁ Stacked Area Chart

@ Sunburst Chart

FD Table Editor

FR Table View

&= Tag Cloud

41 Tile View

15 Bubble Chart (Plothy)

15 Continucus Error Plot (Plotly)
15 Contour Plot (Plotly)

15 20 Density Plot (Plothy)

15 Error Bars Plot (Plotly)

15 Line Plot (Plotly)

J5 Radar Plot (Plothy)

15 Scatter Plot (Plotly)

15 30 Scatter Plot (Plotly)

15 Stacked Area Chart (Plotly)
5 Surface Plot (Plotly)

15 Vielin Plot (Plotly)

w e Seripting

v # Python

@ Python View

vRH

By R View (Table)
E;[ R View (Workspace)



Visualization

Delay Times by Day of the Week and Carrier

Actual Elapsed Time vs CRS Elapsed Time

Moving average over the last 20 days

Actual Elapsed Time and CRS Elapsed Time

Overime in 2007

Correlation between Distance and Flight Time

Red indicates  fightn me, grean a delayed fight

[or—— @CRSElapsadtine @ AculElapsedTime
& 120 sezss
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Colors ndicatebinned degarture tme By bianed deparure time Outestdonut ndcats row D3 Bydelayciass
DepTime Fightium Disance @0cpTine @ATTime @ CRSAMTIme .
200 4 £ M
W i
gt g
\Eguil] wff .
s000)

2000

*
400
300
204 2
166
"
ot
HE

olay_lass
o delay o

3170 84130 180050 280,10

1320, oo o dea
DepTime [Binned] Y Y
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Table View

Table View

File

Dialog - 0:127 - Table View (JavaScript)

Options  Interactivity Formatters Flow Variables Job Manager Selection Memory Policy

General Options

No. of rows to display: 100,000%
Titles
Title:
Subtitie:
Display Options
Display rom colors ] Display row keys Display fullscreen button

[ Display row indices Display column headers

@ JavaScript Table View

Show 10 v entries

sepal_length
&)
4.9
4.7
4.6
6
5.4
4.6
5
4.4
4.9

Showing 1 to 10 of 150 entries

sepal_width
315

3

32

31

3.6

39

3.4

34

29

3.1

Search:
petal_length petal_width
1.4 0.2
1.4 0.2
13 0.2
1.5 0.2
1.4 0.2
1.7 0.4
1.4 0.3
15 0.2
1.4 0.2
1.5 0.1

Previous - 2 3 4

5

Resst

species
setosa
setosa
setosa
setosa
setosa
setosa
setosa
setosa
setosa
setosa

15 Next

Apply a Close a

Columns to display:
@) Manual Selection () Wildcard/Regex Selection (7) Type Selection
Exclude Include
Mo columns i > D[ sepdl_length
D | sepal_width
D| petal_length
» D| petal_width
18] species
<
«
(®) Enforce excusion (O Enforce inclusion

oK Apply

Cancel

@

© 2023 KNIME AG. All rights reserved.
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Data Explorer

Data Explarer View = O x
Numeric Mominal Data Preview
Search:
Exclude Standard Overall No. No. No. No. No.
Column Column Minimum Maximum Mean Deviation Variance Skewness Kurtosis Sum zeros missings NaN += = Histogram
AMW 163.184 700.812 390276  69.540 4335749 0215 0.364 596344599 0 0 0 0 0

MNumRotatableBonds 0 16 5228 2242 5027 0558 0926 7988 B 0 1] 1] 0
Data Explorer
— NumHBD 0 4 1.302 0.695 0.500 0.325 -0.386 19590 285 0 0 0 0
O I 0-_
' MNumHBA 0 16 4594 1721 2.963 0198 0.880 772 3 0 1] 1] 0
NumHeavyAtoms 12 52 27425 4977 24772 0.021 0.549 41505 0 0 0 0 0
FractionCSP3 0 1 0.261 0.148 0.022 0.837 1786 398.142 45 0 1] 1] 0

r

Shewing 1 to & of 6 entries

Reset | Apply |~ | Close | =

Open for Innovation
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Parallel Coordinates Plot

Parallel Coordinates Plot

= m] X
Parallel Coordinates Plot =[S
AMW NumRotatableBonds NumHBD NumHBA NumHeavyAtoms FractionCSP3 REOS
800+ 164 4 16 60+ o

Parallel
Coordinates Plot

— 5

Reset Apply « Close

23 KNIME AG. All rights reserved.

Open for Innovation
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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 - 27 - Color Manager
File

Color Settings  Flow Variables Job Manager Selection  Memory Palicy

Select one Column
|D | petal_length

Nominl |

Discrete

colors for
nominal
values

lettes Swatches WSV HSL RGB CMYK Alpha

oK

Apply

Color Manager

Hlor

o

Color range
for numerical
values

© 2023 KNIME AG. All rights reserved.

Sepal.Width
EETREY R GEY

60 61 82
Sepal Length
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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

Scatter Plot M Scatter Plat

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 [ ]

of composite view
® [

Component Output

Table View ]

=

in the bottom
of composite view

© 2023 KNIME AG. All rights reserved.

PRECIPITATION LEVEL
®

3

Show 10

8 0 8 B8 (=

Scatter Plot

2016-05-29 CEST
2016-06-08 CEST
2016-07-27 CEST

2016-08-04 CEST

PRECIPITATION_LEVEL

Scatter & Table

6 8 1
AIR_TEMP

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

Table View

nnnnnnnnnnnnnnnnn



Interactivity across Charts: Selection and Filter Events

Component Input

© 2023 KNIME AG. All rights reserved.

Color Manager

Parallel
ICoordinates Plot

Interactive Range
Slider Filter Widget .

Component Qutput

Bar Chart
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Interactivity across Charts: Selection and Filter Events

File

Dialog - €17:0:15 - Parallel Coordinates Plot ... —

Ooptions

O

General Plot Options Control Options
Selection and Filter Flow Variables Memory Policy

*

Component Input

Enable selection

Enable range selection

Display clear selection button

Publish selection events

Subscribe to selection events

Subscribe to filter events

oK

Apply Cancel

© 2023 KNIME AG. All rights reserved.

Component Qutput
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Interactivity across Charts: Selection and Filter Events

[ Visualize - O x
w60l B BE Bar Chart 5®E —
e . @ Occurrence Count
) 2137
1 o o 2000
. o0 @ .
1201 ®8.08 v g °
‘ﬂ g ° aay »
100 ° e o ° b4
® o °
.y
» 80 % o008 ° 0
g ® . g%,
{ ° 1000
601 9 . =
0] e
201
o
40 éo 80 K‘)D 120 |A‘10 160 |§0 0 166
Night Calls 0 1 [}
Componentin| paraiel Coordinates Plot T Component Output
Day Mins Eve Mins Night Mins Inti Mins CustServ C... Day Calls Eve Calis Night Calls Intl Calls
400 400 400+ 204 94 - 1 180+ -
160 160 18
18 s
350 350 350 160 i — 243

300
250

200

150

100

Reset| Apply | a | Close | «

Open for Innovation
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Interactivity across Charts: Selection and Filter Events

[ Visualize = o X
| - = = % (= =
1601 ~ X = Bar Chart =1 = 1
‘ @ @ @ Occurrence Count
1401 ® 2137
\ o Dot 3 2000
120*‘ 3 :,s°§30 ] ‘goq °
%n &
@ 1001 ° e, o Pp0), a%:- g,
= s a5 \e
3| Voo L T A®
807 ™ e® o8
g @?3‘ v o%aO
601 o "o ©
404‘ *:
20*‘
01
40 60 80 100 120 140 160 180 0
Night Calls
Component | 155 imponent Qutput
Parallel Coordinates Plot 5| R = I
Day Mins Eve Mins Night Mins Inti Mins Day Calls  CustServ... Eve Calls Night Calls Intl Calls 190
400 400 400 20 R 180 4
160 18
L 350 350 350 1 160 P L
300
250 | > G — 243
200 |
150 [
100
50
0- 0- 0 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 drag&drop

Add columns using + buttons

a x
'DOOEMRQAEIZ 00| #E) s
A 73 03, Visualization - solution A% *3:37%0 - Scatter & Table 7
tte %( 3
Scatter Plot
{JavaScript)
WrappedNode Input Color Manager L
P 4 ) WrappedNode Output
- o | Table View - v
'\ {JavaScript)
- Cancel

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

Vork
e at
0\ S Fair
z Al  Good
£ VN
5 / | il Very Good
/ | |
R View (Table) | [ it
/ [ || .
How Vartabie s L
ps—— Il |
|
R / | |
. / ) |
VA |
pac |4 | ‘ |
@ /| N\
ons Vo | | |
[/ | B
// it
= // -
/o | |
2 | )
i b
.....
55 60 65 0
depth

© 2023 KNIME AG. All rights reserved.
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Legacy View Nodes: JFreeChart & KNIME Views

. ¥ [ JFreeChart Box Plot
KNIME provides three types of 1 oo vt (U reeChart e bon bl
H H . @Bubble Chart (JFreeChart) e
Vlsual IZatIOnS |ﬂ_[|]GroupBy Bar Chart (JFreeChart) tlg :;I;L:)eg::;le
H H | HeatMap (JFreeChart) . . .
Javascri pt Views il Histogram Chart (JFreeChart) |:IZI_ Histogram (interactive)
JFreeChart Views | = Interval Chart (JFreeChart) Ff Interactive Table
. I~ Line Chart (JFreeChart) l:\ Lift Chart
Local Views % Pie Chart (JFreeChart) A/ Line Plot
242 Scatter Plot (JFreeChart) E Parallel Coordinates
& " pie chart
- - - - . -
Active development only for JavaScript IFreeChart Views el
. g
Views -> use those! 5 Scatter Matrix
. ] 232 Scatter Plot
JFreeChart and Local Views still useful 12 spark Line Appender

$_, Radar Plot Appender

when visualizing locally

Local Views

nnnnnnnnnnnnnnnnn
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Components

Components encapsulate functionality for reuse and
sharing

Components main features:
Local Flow Variable scope
Configurable via Configuration nodes

Components are the key to advanced functionality in
KNIME products:

Components corresponds to a KNIME WebPortal page

Configurations on a WebPortal page are defined using Widget
nodes

Possibility to be shared via KNIME Hub

© 2023 KNIME AG. All rights reserved.

Metanode

Table Reader

] Component
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Component Description

Make your component look like a KNIME node

A *8: 01_FlowVariable_Solution A\ *8:492:0 - Assay Selection (select Ass... 8 = [0 g Description £3
Assay Selection Add descnpthn Of
- the component
Configuration
This component filters the data by the selected AssaylD
L g
oomponent Input g m:trlu ‘Component Output

h
& . g y

Component Icon

i
! Drag and Drop a square image file

GML”W ....................................... Add description of the
8 input and output ports

Predictor
Sink
Source
Visualizer

e: | all data Description: | Data containing records for all AssaylD,

it Port #1 A *8: 01 FlowVarisble_Solution 53 5 Description 12
ame: filtered data  Description: | Data containing records for the selected AssaylD

Assay Selection

This component filters the data by the selected AssaylD

Table Reader |Assay Selection Assay Selection
B Select AssaylD to filter data
Add back d o B
ackgroun : :
CHEMBLID228_SERT ligands.table ::mﬁ;ay‘l} Input Ports

color or icon

0 Data containing records for all AssaylDs

Output Ports

0 Data containing records for the selected AssaylD

Open for Innovation
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Configure Component Ports

e = Add input and output points to

select

Tl Metanodes/Components

[ Reset F8
= Edit Node Description... XrF2

Remove ports to adapt to changes after creation of
Metanodes/Components

Create Component...

Compon [
Convert to Metanode ® o Setup Component Wizard ® Add Meta Port

Show Flow Variable Ports

: [ share...
of Cut ] Specifiy the name of the node and define the number and type of the desired in and out ports. Port Type: v Data
7] Copy | Flow Variable
[ Paste | OK PMML
<) Undo ] Component Name: - Agsay Selection ——n Database Connection

Database Query
Generic Port

Delet:
e belie In Ports: Add... Qut Ports: Add... AL .
BR filtered data . Correlation
in_1 (Data) out_1 (Data) DB Data
DB Session
DL4J Model

Deep Learning Network
Density Scorer Model
Distance Measure
DocumentVectorPortObject
Feature Selection Model
File System
FileStorePrefixURIPort
FileStoreReferenceURIPort
FileStoreURIPort

Cancel [ — FilterDefinition

Fuzzy Basis Function

Open for Innovation
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What is a shared component?

Components can be saved in your KNIME
workspace, KNIME Server or the KNIME
Hub for later reuse

To do this, simply right-click any Component
and select “Share...”

Shared Components are read-only instances
of a Component

Public Shared Components are available on
EXAMPLES Server and on the KNIME Hub

© 2023 KNIME AG. All rights reserved.

select /

lAssay Selection

B} configure...

viaConl

3 Reset
= Edit Node Description...
=0 New Workflow Annotation

Create Metanode...
Create Component...

Show Flow Variable Ports

of Cut

[E Copy
[T Paste
<J Undo

& Delete

B filtered data

F6

F8
X F2

| [@open

Expand
Setup...
Convert to Metanode
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How can you edit a shared component?

KNIME Explorer &3 =
%D

Components can be edited using the seleal B

Loz My-KNIME-Hub (hub.knime.com)

Component Editor similar to workflows rrte——

v 4 LOCAL (Local Workspace)
@ Welcome to KNIME Analytics Platiorm | /& *0: Column Filter (by Index) £3 E E):EIT_EII? Wirkﬂows =0

P UserTrsining
iy Column Filter (by Index)
Get a table with column indices Handle situations, when

To edit a Component using the it T2 o] Jerr
Component Editor, double-click the = = =
Component in its location in the
KNIME Explorer

Select column Reference
subset Column Filter  Component Output

"t
S .
L ] L]

Input is 2 string of comma-separated column indices.
Negative numbers mean counting from the back, e.g. -1 is the last column.

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

The component requires the follawing extensions:
- KNIME Expressions (hitps./fhub.knime.com/knime/extensionsiorg.knime.features.expressionsilatest)

nnnnnnnnnnnnnnnnn
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How can you use a shared component?

W _.J" EXAMPLES (knime@hub.knime.com)
To use a Shared Component, drag < £ 00 Components

7] Automation

and drop it to the workflow editor « =] Data Moripulation
i Column Filter (by Index) Table Reador C?:‘y':‘ﬂ':,:‘f’
7] Financial Analysis & » L
Instances of Shared Components £ Suided Arics . 2
can be updated either manually or (] Model Interpretabity
. 7] Text Processing
when workflow is opened £ Time Series
7] Visualizations
Shared Components can also be
unlinked from its original location, |
which makes it editable in the - 1”&
workflow directly Crernim ”’Eﬁygi'

Update Shared Components by
overwriting them

ppppppppppppp

nnnnnnnnnnnnnnnnn
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Flow Variables and Loops



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: File Path Options

Local File System

Input location

Read from  Local File System

Mode O File Files in folder

File /Users/kathrinmelcher/Desktop/course_data.csv

Browse... -

<>

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.
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Workflow-Relative File Paths

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

Best choice if workflows are to be  Pides

E_. Db_results.csv

S h ared E L malariahts_DB.sqlite

E_, malariahts_experiment_hits.csv
E35 malariahts_experiment_no-hits.xIsx

Requires matching folder structure B, malarishts_jained tabie

E_, malariahts_joined_REOS.table

With i n WO rkfl OW g ro u p @_. malariahts_joined_REQOS_filtered.table

s .
5pr Malariahts_molecules.sdf

Independent of environment outside of = ke il fosflenihls
WOka|OW gl’OUp b2 DExercises

A% 00. Install Extensions
A% 01. Importing Data

Example: Path to ,Sentiment Analysis.table” .02, Data Manipuiston

Local path:
C:\Users\rb\knime-workspace\KNIMEUserTraining\data\malariahts_experiments_hits.csv

Workflow relative:

Input location

Read from  Relative to B Current workflow (2 Enter ASCII data file location: (press 'Enter' to update preview)
Mode O File  Files in folder knime://knime.workflow/../../data/malariahts_experiment_hits.csv < Browse... =
File ..J../data/malariahts_experiment_hits.csv < Browse... d

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

© 2023 KNIME AG. All rights reserved. KN I M E
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Common Settings: Connecting to other File Systems

Add file system connection port to connect to another file system

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

Excel Reader

Add File System Connection port

Supported file systems

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

Google

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

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

Read from e

Maode (@) File () Files in folder

File

nnnnnnnnnnnnnnnnn
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Common Settings: Read Single or Multiple Files

Single file

Input location

Local File System

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

Files in a folder

Input location

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

(1) Selected 22 of 22 files

Option to include subfolder

Option to define filter criterions

© 2023 KNIME AG. All rights reserved.

s Browse...

v
Include subfolders

o] Browse...

o

® ® Filter options

File filter options
File extension(s)  .csv

Case sensitive
File name

Case sensitive ¢ Wildcard
L]

Include hidden files

Folder filter options
month}*
© wildcard

Folder name

Case sensitive

Include hidden folders

OK

Regular expression

Regular expression

Cancel



The Loop Block

A loop block is defined by appropriate loop start and loop end nodes.
Loop body = nodes in between (including side branches).

CSV Writer

Loop body ﬁ

Loop End
Counting Loop Start k-Means L
oop
< > >
> I > O » G end
Loop start = node

node

© 2023 KNIME AG. All rights reserved.
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Loop Start and End Nodes

For different tasks, there are different loop start and

end nOdes V: Loop Support
() Breakpoint

,\;:' Counting Loop Start
-

«=. Chunk Loop Start

It Column List Loop Start

Nodes with circular arrows (green) = Start node = Generic Loop Start

é\}';l Table Row To Variable Loop Start
OLoop End
IG-[:-Variable Condition Loop End
@ Group Loop Start
Nodes with a closed circle (red) = End node __ Interval Loop Start
(:]Loop End (2 ports)
@Loop End (Column Append)
@ Recursive Loop End
@Recursive Loop End (2 ports)

Flow Variables are really helpful to build the loop : Recursive Loop Start
Q_::" Recursive Loop Start (2 ports)
bOdy ) @Variable Loop End

nnnnnnnnnnnnnnnnn
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Flow variables

Flow Variables are workflow parameters that are to overwrite existing node
settings

Especially in loops they can hold different values, depending on the iteration

°
Dz » »@o—/_ﬁr > (s p

nnnnnnnnnnnnnnnnn
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Flow Variable — Ports and connections

E) Configure... Fé
Execute
B Execute and Open Views
Cancel
FH Reset F8 .
= Edit Node Description... r2 ... or just drag and drop from one

Row Filter —hdbla et upper corner of a node to another
e _° Collapse into Metanode

> 2 Encapsulate into Wrapped Metanode

-+l
Show Flow Variable Ports - Table Reader GroupBy Row Filter

of Cut
Copy
Paste [ ] »
Undo
Redo
¥ Delete

MR Filtered

nnnnnnnnnnnnnnnnn
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Apply a Flow Variable (Button)

®e@® Dialog - 8:471 - Row Filter

Lilsfs0 - FlowVariables Job Manager Selection = Memory Policy

Column value matching

Column to test:  [S] molecule_chembl_id

| V]
filter based on collection elements
Matching criteria
© use pattern matching
CHEMEL1173532 . -_] @® . Variable Settings
O Includ b b | Use Variable:
Include rows by attribute value case sensitive match contains wild cards I | hembl id
Exclude rows by attribute value ) molecule_chembl_l &~
regular expression
Include rows by number Create Variable:
Exclude rows by number use range checking
Include rows by row ID lower bound:
Exclude rows by row ID
upper bound

OK Cancel

only missing values match

o The Flow Variable button

© 2023 KNIME AG. All r
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Apply a Flow Variable (Advanced)

00 Dialog - 8:471 - Row Filter
Filter Criteria (i Variables Jobw Memory Policy
. — —( .

v [?] rowFilter The Flow Variables
RowFilter_TypelD [T L tab
ColumnName molecule_chembl_id
include &
deepFiltering [T
CaseSensitive [T
Pattern <) ; :
hasWildCards B List of avgulable

Flow Variables
isRegExpr [T
oK Apply Cancel @)

© 2023 KNIME AG. All rights reserved.
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Create a Flow Variable (Button)

200 Dialog - 8:471 - Row Filter

Lilsfs0 - FlowVariables Job Manager Selection = Memory Policy

Column value matching
Column to test:  [S] molecule_chembl_id k

filter based on collection elements

Matching criteria

© use pattern matching | @ ® Variable Settings
CHEMBL1173532 C | |~Use Variable:
© Include rows by attribute value case sensitive match contains wild cards I molecule_chembl_id ¢
Exclude rows by attribute value ) |
regular expression !~ Create Variable:

Include rows by number |
Exclud N ) ; New Variable|

Sl btz ey s =a use range checking ‘
Include rows by row ID YTt [ oK Cancel

Exclude rows by row ID

upper bound:

only missing values match

Name of the new
Flow Variable

oK Apply Cancel ©)

Open for Innovation
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Create a Flow Variable (Advanced)

Converting a setting value into a Flow Variable

a0 ® Dialog - 0:274 - Row Filter

| Filter Criteria [ HEEAERELESY  Memory Policy |

v 7 rowFilter

5 RowFilter_Typ... | s
$ ColumnName | +0_|New Variable | N
7 include | )
7 deepFiltering | 3 Name Of the new
7 CaseSensitive | 5 Flow Variable
8  Ppattern | +)
? hasWildCards | 2
7 isRegExpr | 5
OK Apply Cancel (7

nnnnnnnnnnnnnnnnn
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Key Features: Flow Variables

Flow Variables are workflow parameters used to overwrite existing node settings

A Flow Variable is carried along workflow branches (parallel branches don’t
share local Flow Variables)

Flow Variables can be of type String, Integer, Double, Boolean, Long and Array

Flow Variables can be created

Using the "Table Row to Variable” node
In the “Flow Variable” tab of any node
Using Configuration and Widget nodes

© 2023 KNIME AG. All rights reserved.
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Example 1: Reading many Excel sheets from one file

List all sheet names of an Excel file

Convert sheet name into a flow variable (1 sheet name per iteration)
In each iteration, read the spreadsheet with the current sheet name
Close the loop and collect the results

Read Excel Table Row To
Sheet Names Variable Loop Start
Excel Reader Loop End
0 > > e 8 P
LR}
By > (2
f:' i:' anw I'?T,S‘
List all sheet names Loop over o e
from an Excel file sheet names

Read sheet Combine all sheets

1 iterati
(1 per iteration) into single table

© 2023 KNIME AG. All rights reserved.
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Table Row to Variable Loop Start

Similar to the
Table Row to Variable node

Each iteration of the loop converts the next |
row of the input table into Flow Variables

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

Table Row To
Variable Loop Start

> ova o——

© 2023 KNIME AG. All rights reserved.

File

| {8ettings] Flow variables Job Manager Selection

Missing values
Handling

O Fail
(@) Use defaults if available
() Omit

Defaults

String missing

Boolean  false «

Integer 0
1 Long 0%
Double 0.0

Column selection

(@) Manual Selection () Wildcar

d/Regex Selection (_) Type Selection

Excude Indude
T Aiter Y Aiter
» P |Path
»
<
<«
(®) Enforce exclusion () Enforee indusion
oK Apply [©)
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Loop End

Can be used to end of a loop

Collects the results of the different
iterations by row-wise concatenation of

the incoming tables

Provides options to:
Add a column with the iteration number
Allow variable column types
Allow changing table specifications

Loop End

® ® Dialog - 4:44 - Loop End (Combine all sheets)
Standard settings Flow Variables Job Manager Selection >

Row key policy

Generate new row IDs
© Unique row IDs by appending a suffix

Leave row IDs unmodified

Add iteration column
Ignore empty input tables

Allow variable column types

Allow changing table specifications
OK Apply Cancel :

KNIME

© 2023 KNIME AG. All rights reserved.



Similar: Reading Many Files

List all files in a directory
Convert each file path to a Flow Variable (1 per iteration)
In each iteration, read the file and collect the results

Table Row To
List Files Variable Loop Start Tab‘e Reader Loop End
01 » g 0 &, » q % g
£ E{
List all files Loop over Read file Combine read files
in the directory file names into single table

(1 per iteration)

© 2023 KNIME AG. All rights reserved.
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Example 2:

Writing to multiple Excel Sheets in same file

Variable Loop End

Table Reader Group Loop Start Excel Writer
@ o @
read all data do one iteration Write compounds
per AssaylD from current iteration

© 2023 KNIME AG. All rights reserved.

into an Excel Sheet

o (v p
'w_{}

o
Collect variable

and end loop

nnnnnnnnnnnnnnnnn



Group Loop Start

Similar to GroupBYy except without aggregation tab

Each iteration of the loop passes the next group of
rows

You implement the aggregation task. It can be
anything from a complex calculation to updating a
d atab ase (X X ] Dialog - 0:41 - Group Loop Start (do one iteration)

\2:lise Flow Variables  Job Manager Selection  Memory Policy

© Manual Selection Wildcard/Regex Selection Type Selection

r Exclude Include
Y Fiiter Y Filter
|8 assay_description 3 |8 assay_chembl_id

| S| assay_type
|S| bao_endpoint

sm canonical_smiles »
| S| document_chembl_id

| S| molecule_chembl_id ¢

Group Loop Start o) ke
| S| target_chembl_id
|S| target_organism «
e © Enforce exclusion Enforce inclusion
. Input is already sorted by group column(s) [execution fails if not correctly sorted]

0K Apply Cancel

nnnnnnnnnnnnnnnnn

© 2023 KNIME AG. All rights reserved. KNIME




Variable Loop End

Collects variables created in the loop

Closes a loop without aggregating any data

Can be used to close loops where all the magic happens inside
e.g. in each iteration where the aggregated table is already written

Dialog - 0:8 - Variable Loop End (Output the current iteration)

[ JON )
m Flow Variables ~ Memory Policy
© Manual Selection Wildcard/Regex Selection
Exclude Include
. ) .
Variable Loop End Y Filter Y Filter
|i* maxiterations > |i*| currentiteration
|87 knime.workspace
e @ :
G <
13 ,._]1
o “
© Enforce exclusion ~ Enforce inclusion
OK - Execute Apply Ca ?

nnnnnnnnnnnnnnnnn
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Example 3. Writing into separate files

Group Loop Start — Variable Loop End

Group data by specific column values

Iterate over all groups of data

Create an appropriate path variable

Write grouped data to Excel files with new file name

Create File/Folder
Variables
o [
]
Create the file path
Table Reader Group Loop Start Variable Loop End
H o H » ® @f_l-
)
L ] L ] L ] L ]
Readin the data do one iteration Write data from current Collect variable
from a KNIME-native perassaylD iteration into and end loop
data table separate Excel files

© 2023 KNIME AG. All rights reserved.
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Create File/Folder Variables

o000 Dialog - 0:299 - Create File/Folder Variables

Creates one or multiple path flow

Flow Variables  Job Manager Selection

variable(s) pointing to files /

Create for  Relative to Current workflow

fo | d e rS Folder ../../data/temp/ ] Browse... d

I n p u tS : File/Folder variables
] ::;:lffloe‘;;.r .B.?.s'ehljo::l;:,::mpf Value File extens...
Base location
Flow variable name(s)

-+ Add variable

W Remove variable

Val U e (fl Ie n am e Or path re I atlve to base A\ The "path_values" parameter is controlled by a variable.
location) ox e

File extension (optional)

Create File/Folder

Output variables can be used to Variables

control the output location in writer _Jzel,

nodes. -

[
|55,

nnnnnnnnnnnnnnnnn
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Loop node pairs that go often together

Loop Start recursveLopEnd  The Recursive Loop node pair enables the passing
—=, - o> of data tables from the Recursive Loop End back to
. o’ the Recursive Loop Start.
s R e Takes one column at a time and joins the output
— > (> (i.e. the column after modification) to the current
. . input table.
Generic Loop Start va"mct::m" . . et
- " Execute the body of the loop until a certain condition
rer > @ f the flow variables is met.
- ] on one o

nnnnnnnnnnnnnnnnn
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More loop start nodes

Counting Loop Start

L= |

il Starts a loop which is executed a predefined number of times

Chunk Loop Start

-

v Each iteration processes another chunk of consecutive rows

A

© 2023 KNIME AG. All rights reserved.
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Examples on the KNIME Hub

Find more examples for loops on
the KNIME Hub

© 2023 KNIME AG. All rights reserved.

Home > 06_Control Structures > 04_Loops

& &b &b &% 6% 6% 68 4% 4% &b 4% &b &% 6% 62 &2 oo so e v 4 7

21_Parameter_optimization_loop
01_Loop_over_a_set_of_parameter_for_k_means
02_Example_for_Reading_a_List_of_Files
03_Looping_over_all_columns_and_manipulation_of_each
04_Looping_for_Multiple_Target_Prediction
05_Write_each_row_in_one_file
06_Writing_a_data_table_column_wise_to_multiple_csv_files
07_Example_for_Recursive_Looping
08_Example_for_Recursive_Replacement_of_Strings
09_Looping_over_Chunks_of_the_Data
10_Looping_a_fixed_number
11_Looping_over_Groups_of_the_Data
12_Using_TableRows_as_FlowVariables_in_Loop
13_Usage_of_Generic_Loop_Start
14_Looping_over_defined_Intervals
15_Collecting_Columns_in_Loop
16_Collecting_Variables_in_Loop
17_Usage_of_Breakpoint_in_Loops
18_Recover_from_Breakpoint_in_Loop
19_Forecasting_with_TimeDelay_Loop

20_Time_Series_Prediction_with_a_Recursive_Loop

DDl oD D222 2]D]2|2|2

9
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Error handling



Workflow Control Structures

v ¥, Workflow Control

Try'CatC h &° Automation

V Variables
Handle workflow branches that may fail in execution and v Cgog Support
¢ . reakpaoin
you don‘t know before execution T Counting Loop Start

E Chunk Loop 5tart
I Column List Loop Start
E::, Generic Loop Start
H ‘L:\};l Table Row To Variable Loop Start
Active Branch Inverter 3 Loop End
(vk Variable Condition Loop End
E Group Loop Start
: Interval Loop Start
G Loop End (2 ports)
B reak 0 I nt @ Loop End (Column Append)
p S Recursive Loop End
@ Recursive Loop End (2 ports)
:I?, Recursive Loop Start
@ Recursive Loop Start (2 ports)
(v Variable Loop End

SW'tC h es v 4 Switches

. . . ¢ IF Switch
Direct the path of a workflow by selectively executing one o endlF
or more workflow branches. Bt oSt St ot ()

=5 CASE Switch Model (Start)

Ca5E

BE CASE Switch Model (End)
2% CASE Switch Variable (Start)
c\:s; CASE Switch Variable (End)
55 Empty Table Switch

< Java IF (Table)

€ Error Handling
B Meta Nodes

© 2023 KNIME AG. All rights reserved.



Try-Catch

A way to catch errors in
workflows

Useful when it is hard to know
if a node will execute (for
example,

when reading from a Google
Sheet)

KNIME tries to execute the
nodes, but if it fails will fall
back to

an alternative branch

© 2023 KNIME AG. All rights reserved.

Regular Execution

Try (Variable Active Branch

Ports) Inverter
Table Reader

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

X

Catch Errors
(Data Ports)

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

Alternative Execution

Try (Variable Active Branch
Ports) Inverter
Table Reader

o 98 o—///—

Read altematlve
Google Sheets Google Sheets ble
Connection Reader

V

Catch Errors
(Data Ports)

»
o Q o]
Read table from Top Input: Regular Output
google sheets Bottom Input: Alternative Output

nnnnnnnnnnnnnnnnn



Try-Catch

w N, Workflow Control

Try-Catch nodes available for § e
different data types L s

~ 3 Error Handling
& Catch Errors (DB Ports)
& Catch Errors (Data Ports)
& Catch Errors (Generic Ports)

The original input Cmamaray
ivinal i or the alternative o fertlePor
The original input ) :
InpUt’ dependlng Catch Errors
Cateh E on node failure "a emme
(Data Ports) X

. > Try[:ariable Catc: Errors
The input to be -n _“°-”“ ‘”i‘a”..’f‘
used when “ . g

execution on the Reasons for Satenerrors
main branch Failure (if any) =
failed; alternative caeneros

input X v X

nnnnnnnnnnnnnnnnn
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Active Branch Inverter

Node execution can be triggered via flow variables: if
they are connected to upstream nodes by flow
variables, they will be automatically be executed

If the node executes that is connected to the Active
Branch Inverter, the alternative branch/node is not
active

If the node that is connected to the Active Branch
Inverter does NOT execute, the execution of the
alternative branch/node is triggered by flow variable

like an If-switch for node execution, the condition is
the execution of the upstream node

© 2023 KNIME AG. All rights reserved.

Active Branch
Inverter

Ol 6@
GET Request ® |

Google Books APl

/——'——D’ ‘ >
al:lle Reader
Get data from the
Google Books AP .?-o )(—-/‘
Read alternative data
Active Branch
Inverter
e 0@
GET Request ‘\
—D . s
al:lle Reader
Get data fromthe
ﬂ p——/

L]
Read alternative data

nnnnnnnnnnnnnnnnn



Breakpoint

Stops execution of a workflow branch

Useful to stop the execution of a component and provide a custom error
message

Execution stops based on the selected condition:
Empty table
Act|ve/| nactlve branch FiIEDiang - 2:117:0:143:138 - Breakpoint (Fail if Number Col... - O X
Flow Variable value

Options  Flow Variables  Job Manager Selection Memory Policy

Breakpoint Enabled

Column Filter Breakpoint active for:
(O) empty table (O) active branch (O) inactive branch (@) variable matches value

> L[ Fail if no numeric column in input
Extract Table Select Variable: | Mumber Columns
[ ] Dimension Breakpoint
) »-—
Only numeric H” % Enter Variable value: |0
> Hp >

gho-—

Custom message Mo numeric column available

Fail if Number Columns
=0

0K Apply Cancel @I

nnnnnnnnnnnnnnnnn
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Breakpoint and Try-Catch

Recover from a Breakpoint using the Try-Catch

Table Creator Counting Loop Start Try (Data Ports) Breakpoint Catch Errors Loop End
(Data Ports)
E_‘_ | —'-E - —.F - O '_“--_._,_‘_‘_‘_‘__' '-Qz_'
7
2 L ] L ] 2 > L ]
Creates a Start the try block Fails in lteration 15 ] Collects the results

single column. In each row atches errors of each loop iteration, without
only the letter 'A’ entered. 'A for iteration 15.

Empty Table Crealor
H

+

Creates empty input
if break-point triggers a fail

https://kni.me/w/yNkGlznDDI8Y cVby

Raw ID @ Text |I| Iteration
Rowd#0 A o]
Row0#1 A 1
Row0#2 A 2
Row0#3 A 3
Rowl#4 A 4
Rowd#5 A 5
Row0#6 A 153
Row0#7 A 7
Row0#3 A 3
Rowl#9 A 9
Row0#10 A 10
Row0#11 A 11
Row0#12 A 12
Row0#13 A 13
Draain##14 A, 14

[. Row0#15 I.F' I15
UL 10 IF\ IJ.D
Row0#17 A 17
Row0#13 A 13
Row0#19 A 19

124

© 2023 KNIME AG. All rights reserved.
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https://kni.me/w/yNkGIznDDl8YcVby

Switches

A switch allows you to selectively activate branches of a workflow

Inactive branches are marked with a red x on their output ports.
Inactive nodes propagate down stream.

Scatter Plot

' Active
IF SW|tch _/_

P if

]
\Bar Chart

;' Inactive

© 2023 KNIME AG. All rights reserved.
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If Switch

Controls which branches of your
workflow are active programmatically

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

May be used in Flow Variables or tables
(different nodes)

&__IF.Switch
—

—p if
l—_.

© 2023 KNIME AG. All rights reserved.

Dialog - 2:13 - IF Switch

Flow Variables >

Select active port

© both

bottom top

Activate all outputs during configuration step

1. The "PortChoice" parar

OK

A

el

® Dialog - 2:13 -‘ IF I:.SWI'(c;h
Options Flow Variables |
» 7 PortChoice_ln...
5 PortChoice s port
» 7 activate_all_o...
? activate_all_o...
OK Apply Cancel Lz
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Case Switch Data

Similar to If-Switch: Takes data from single input
port and passes it to the active output port

Nodes connected to inactive branches are not Branch 0

executed _ _,}_ .

Configure via node dialog, or pass port index as __
Flow Variable CASE Switch | | CASE Switch

] Data (Start) Branch 1 Data (End)
0, 1, 2 for top, middle, and bottom port - j E—
. . . R = K_ Ly ._g = >
Case switches also available for Flow Variable

and model ports

Branch 2

_,:L(_

nnnnnnnnnnnnnnnnn
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The difference between Loops and Switches

Loops
The Loop Start is connected to the Loop End node, they form a pair.
A loop iterates over a workflow part.

Switches
A Switch Start can be used without a corresponding Switch End. They can also be combined.

Scatter Plot Image To Table

H B '-—ﬂ:
Scatter Plot CASE Switch ’F

End IF Metanode

_ Data (Start °
=
o End IF
IF Switch o —rz > _—
— if »
>

Bar Chart Image To Table

ol—\sar Chart ;'_' & )
i

—p 0

Metanode

nnnnnnnnnnnnnnnnn
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Output



KNIME Python Integration



KNIME Python Integration

. - beautifulsoup4
Install the KNIME Python Integration for the nodes e
- ipython

Since 4.7 comes with a bundled environment under ~ jedi>=0.18.1
tr]EE r]()()(j - matplotlib-base

- markdown

H* oH
W N A
s 0o D

H o H o H
o
=]

~

. . - nbformat
Includes the extensions on the right .
- nomkl
- numpy=>=1.22
- openpyxl
- pandas
- packaging
- - pillow
w (my SCripting _ plotly
[°¢ Conda . -
PYy4]
[ Java - pyarrow>=9
~ @ Python - python=3.9
@ Python Script - python-dateutil
@ Python View - pytz

- pyyaml

S

T N
(&3] G) M G) OO

~

[ws]

- requests

- scikit-learn
- scipy

- seaborn

- statsmodels

: : : = - : :
I A R L B o I L B o I e I v )
~

®® = =2 N OV NWO OO N = W= = W
w N ®
M@

H o H H H H H B H

nnnnnnnnnnnnnnnnn
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Python Scripting node

Variable input and output ports

Click on the three dots to change them

© 2023 KNIME AG. All rights reserved.

Mo

Add ports

Remuowve ports

¥

Input chject (pickled)
Input table

Output table

Cutput image

Output chject (pickled)
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Python Scripting node

Configuring it opens the code editor

use the knime.scripting.iomodule (imported as knio by default) to access the
node's input data and populate its output data

Script  Executable Selection  Templates  Flow Variables  Job Manager Selection ~ Memory Policy

|nput data Input variables 2| 1 import knime.scripting.io as knio [ Name Type Value python
2

columns ¥ knio.input_tables[0] 3 |# This example script simply outputs the node's input table. Workspace
'S] column1 4
S Column? g knio.output_tables[@] = knio.input_tables[@]

— Output variables
. Flow variables knio.output_tables[0]
Available flow -
X [s"] knime.workspace
Vanables Execute script Execute selected lines Reset workspace

= Python console

Successfully loaded input data into Python

A\ The "python3_command" parameter is controlled by a variable.

OK - Execute Apply Cancel @

Open for Innovation
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Python Scripting node

Find code templates under the Templates tab

Dialog - 3:8 - Python Script — O X
File

Script  Executable Selection  Templates  Flow Variables  Job Manager Selection  Memory Policy

Banice . 4 1 |import knime.scripting.io as knio
] i N

]

# Convert the first input table of the node into a pandas.DataFrame (use knic.input_tables[1] to conve
# etc.).
input_table = knio.input_tables[@].to_pandas()

w

Working with a pandas.DataFrame

Working with a pyarrow.Table

Working with batches (pandas.DataFrame)
Working with batches (pyarrow.RecordBatch)

1 e LA e

# TODO: work with the pandas.DataFrame here...
output_table = input_table

o

10 |# Populate the first ocutput table of the node (use knio.output_tables[1l] to populate the second one, e
11 |knio.output_tables[@] = knio.Table.from_pandas(output_table)

Shows how to work with a
pandas.DataFrame using the
newW scripting APT.

Create from editor. .. Remove selected

oK Apply Cancel @

Open for Innovation
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Accessing data

tables
knio.input_tables[i] and knio.output_tablesi]

objects
knio.input_objects[i] and knio.output_objects]i]
images
knio.output_images]i]
must be either a string describing an SVG image or a byte array encoding a PNG image

flow variables
knio.flow_variables['name_of flow_variable']

where i is the index of the corresponding table/object/image (starting with 0)

© 2023 KNIME AG. All rights reserved.
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KNIME Tables to Python

Pandas data frames

To Pandas df:
df = knio.input_tables[0].to_pandas()

From Pandas df:

knio.output_tables[0] =
knio.Table.from_pandas(df)

© 2023 KNIME AG. All rights reserved.

PyArrow tables

To PyArrow table:

table = knio.input_tables[0].to_pyarrow()

From PyArrow table

knio.output_tables[0] =
knio.Table.from_pyarrow(table)
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Porting Scripts from the Legacy Nodes

import knime.scripting.io as knio
input_table_1 = knio.input_tables[@].to_pandas()

# the script from the legacy nodes goes here

knio.output_tables[®] = knio.Table.from_pandas(output_table_1)

© 2023 KNIME AG. All rights reserved.
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Jupyter Notebook

# Path to the folder containing the notebook, e.g. the folder "data’ contained
# in my workflow folder
notebook_directory = "knime://knime . workflow/data/”

# Filename of the notebook

notebook_name = "sum_table.ipynb’
# Load the notebook as a Python module
import knime.scripting.jupyter as knupyter

my_notebook = knupyter.load_notebook(notebook_directory, notebook_name)

# Print its textual contents
knupyter . print_notebook({notebook_directory, notebook_name)

# Call a function 'sum_each_row’ defined in the notebook

output_table = my_notebook.sum_each_row(input_table)

https://docs.knime.com/latest/python installation gquide/index.html#jupyter-notebooks

Open for Innovation
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https://docs.knime.com/latest/python_installation_guide/index.html#jupyter-notebooks

Jupyter Notebook

Juypter notebook of the example

: Ju pyter simple Last Checkpoint: 30 minutes ago (autosaved) ﬂ Logout
File Edit View Insert Cell Kemel Widgets Help Trusted | my-rdkit-env O
B 4+ 3= @B 4+ % PR B C W Code v =

In [1]: from rdkit import Chem
from rdkit.Chem import Descriptors

In [4]: from rdkit import RDConfig
import sys, os
sys.path.append(os.path.join{RDConfig.RDContribDir, 'SA Score'))
import sascorer

In [2]: def return_descriptors(m):
return Descriptors.ged(m),sascorer.calculateScore(m)

© 2023 KNIME AG. All rights reserved. iv(enﬁnleﬁ E




KNIME packages for environments

knime-python-base
contains the basic packages which are always needed
knime-python-scripting
contains knime-python-base and installs additionally the packages used in the Python Script node

nnnnnnnnnnnnnnnnn
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Pointing to Environments

KNIME > File > Preferences

Preferences

v KNIME

Big Data

Chemistry
Community Scripting
Conda

Customization Profiles
Databases

Erlwood

H20-3

HC5-Tools

Image Processing Plugin
JChem

JavaScript Views
KNIME Explorer
KMNIME GUI

Kerberos

Marvin

Master Key

Meta Info Preferences
Molecule Sketcher
Network

Preferred Renderers
Pythen

Pythen (legacy)

Python
See this guide for details on how to install Python for use with KNIME.

Python environment configuration

() Bundled @ Conda () Manual

Please use the Conda preference page to configure the path to the Conda installation directory.

Using Conda at 'C:\Users\alice.krebs\anaconda3'. Conda version: 22.9.0

Python 3 (Default)

Name of the Python 3 Conda environment | rdkit47 ~ | | New environment...

Python version: 3,10.6

Restore Defaults

Apply and Close

Apply

Cancel

2023 KNIME AG. All rights reserved.
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Conda Environment Propagation Node

Dialog - 3:9 - Conda Environment Propagation - O x
Confi tom Pyth ironments to b
onfigure custo ython environments to be (O555] o v | g et
u Se d Conda environment | my-rdkit-env -
Include? Name Version Build Channel
. . “ largon2-cffi 21.3.0 pypi_0 pypi ~
Bundle environments together with workflows S
[+ asttokens 2.0.5 pyhdgediab_0 conda-forge
| jattrs 21.4.0 pypi_0 pypi
. . . = lbackcal 0.2.0 pyhofiadid_0 conda-forge
or easier re-execution and workflow sharing .
1 backports. functools_...|1.6.4 pyhdBed1ab_0 conda-forge
[ beautifulsoup4 4,110 pypi_0 Dypi
. A bleach 5.0.0 pypi_0 pypi
Define Conda and custom Python c—
[ boost-cpp 1740 haf4b32c_7 conda-forge
. = brotii 108 haffe710_6 conda-forge
environments under Preferences > KNIME > o — e
[+ bzip2 1.0.8 haffe710_4 conda-forge
. 1 ca-certificates 2022,9.24 h5b45453_0 conda-forge
P h f 1 airo 1160 h15b3021_1009 conda-forge
y O n I rS 1 icamelot-py 0.10.1 pypi_0 pypi
1 certifi 2022.9.24 pyhdBed1ab_0 conda-forge
[ icffi 1.15.0 pypi_0 Pypi
1 chardet 5.1.0 pypi_0 pypi
[ charset-normalizer 3.0.1 pypi_0 pypi
] iclick 8.13 pypi_0 pypi
1 colorama 0.4.4 pyh9fladid_0 conda-forge
] cryptography 39.0.0 pypi_0 pypi
Conda Environment =] lcyder 0,110 pyhdsed lab_0 conda-forge
- 1 debugpy 1.6.0 pypi_0 pypi v
Propagation
Include all Exdude all Include only explicitly installed
G . Environment validation
(@) Check name only
(_) Chedk name and packages
. O Always overwrite existing environment
Output variable name |conda.environment
[[] Preserve a possibly incomplete Conda environment if the creation fails
oK Apply Cancel @

Open for Innovation
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Conda Environment Propagation Node

Tip: choose only explicitly installed
packages to avoid conflicts when R T — s s piasinan

™
. . k1 openss 1.1.1k h2bbffib_0 pkos main
using the workflow on different L et o/ STTBIDD_ pasinan
[~] pip 21.1.3 py37haad5532_0 pkos,/main
H ] python 3.7.10 h&244533_0 pkas/main
O p e ratl n g Syste m S [ python-dateutil 2.8.1 pyhd3eb1b0_0 pkags,/main
[] pytz 2021.1 pyhd3ebib0_0 pkos /main
[~] setuptools 52.0.0 py37haad5532_0 pkos,/main
] six 1.16.0 pyhd3eb1b0_0 pkas/main
[ sqlite 3.36.0 h2bbffib_0 pkos /main
[] = 14.2 h21ff451_1 pkos /main
[~] vs2015_runtime 14.27.29016 h5e58377_2 pkos,/main
[~ wheel 0.35.2 pyhd3eb1b0_0 pkas /main
[ wincertstore 0.2 py37 0 pkags,/main
Indude all Exclude all Indude only explictly installed

Environment validation
(0) Check name only

(®) Check name and packages

(T Always overwrite existing environment

Cutput variable name |conda.environment_py3

oK Apply Cancel @

Open for Innovation
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Define the Environment to be used

The Conda Environment Propagation node allows using different envs in

different nodes

Set the flow variable in the
scripting nodes

Conda Environment

Propagation Python Script
[ )
o o—/_ e >
o o

run a python script

© 2023 KNIME AG. All rights reserved.

Dialog - 3:8 - Python Script — O by
File

Script Executable Selection  Templates  Flow Variables  Job Manager Selection  Memary Policy

Conda environment propagation (Python 3)

() Use KMIME Preferences: Conda (ignore Conda flow variables)

(@) Use Conda flow variable @ conda.environment v

AL The "python3_command" parameter is controlled by a variable.

oK Apply Cancel @I
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Establish the defined env on the target machine

File
Conda needs to be set up and configured (05551 o Yt o Moraer Secon
. Conda environment | test_env_knime w
In the preferences Indude? Mame Version Build Channel
= e = o g )
the node will check whether a local Conda E—— i e
. . . [l libtiff 4.1.0 h56a325e_1 pkags/main
environment exists that matches its o = e
. . ; matplotlib-base 3.3.2 py38hbag282a_0 pkgs/main
configured environment e — T T o
] mhk_fft 1.2.0 py328h45dec0s_0 pkgs/main
. . . ] mkl_random LL1 py38h47e9c7a_0 pkags/main
3 different types of validation: A TN
. ] olefile 0.46 py_0 pkgs/main
Check name only: env with the same name T Lih ez piasinen
Check name and packages: check both name and - o s e
requested packages . o e Pyt oo inor
Always overwrite existing environment: disregard the . T S - :j
. . ] qt 59.7 vc14h73ca 1de_0 pkgs/main
existence of an equal environment on the target g pomEm o PSSR ) picnar .
maCh|ne and Complete recreat|0n Indude all Exclude all Indude only explicitly installed
Environment validation
() Check name only
(®) Check name and packages
(0) Always overwrite existing environment
oK Apply Cancel ®

nnnnnnnnnnnnnnnnn
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Chemistry in Python scripting

https://forum.knime.com/t/announcing-the-interoperability-between-rdkit-and-

python-in-knime-4-7/60416

Converting between molecule types in Python

Import the library knime.types.chemistry
import knime.types.chemistry as ktchem
ktchem.SdfValue
ktchem.RxnValue
ktchem.SmilesValue
ktchem.SmartsValue

© 2023 KNIME AG. All rights reserved.
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Chemistry in Python

AdapterValueFactary - dass
COXMLValue - dass
COXMLValueFactory - class
CMLAdapterValue - dass
CMLAdapterValueFactory - class
CMLValue - cdass
CMLValueFactory - cass
CtabValue - dass
CtabvalueFactory - class
HELMAdaptervalue - class

HELMAdapterValue - dass
HELMAdapterValueFactory - dass
HELMValue - dass
HELMValueFactory - dass
Inchiddaptervalue - dass
InchiddaptervalueFactory - class
InchiValue - dass
InchivalueFactory - class

kt - module

Mol 2Adapteryalue - class

Mol 2AdaptervalueFactory - dass

© 2023 KNIME AG. All rights reserved.

Mol 2Adapteryalue - class
Mol 2AdaptervalueFactory - cass

J[Mal2Value - dass

Mol 2V alueFactory - cdlass

|Moladaptervalue - dass

MolAdapterValueFactory - dass
Maolvalue - dass
MolvValueFactory - dass

{RxnAdaptervalue - dass

RxnadapteryalueFactory - dass

RxnValue - dass

RxnAdaptervalue - cdass
RxnadapterValueFactory - dass
Ruxnvalue - class
RxrValueFactary - dass
sSdfadapterValue - dass
sdfadapterValueFactory - class
SdfValue - dass
sdfialueFactory - class

T

Sinvalue - class
sinvalueFactory - dass

J[SmartsAdaptervalue - dass

smartsAdapterValueFactory - dass

|smartsValue - dass

smartsvalueFactory - class
smilesAdaptervalue - class
smilesAdaptervalueFactory - cdass

{Smilesvalue - dass

smilesvalueFactory - dass
StringBasedvalueFactory - dass
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Useful links

KNIME Python Integration Guide:

https://docs.knime.com/latest/python installation guide/index.html

Blog post “KNIME and Jupyter”:

https://www.knime.com/blog/knime-and-jupyter

Blog post “Manage Your Python Environments with Conda and KNIME”:

https://www.knime.com/blog/how-to-manage-python-environments-conda-and-knime

KNIME Python Node Extension guide:

https://docs.knime.com/2022-06/pure python node extensions quide/index.html#introduction

Find the documentation for the new API:
https://knime-python.readthedocs.io/en/stable/

Get in touch with the developers at KNIME and provide feedback:
https://forum.knime.com/c/knime-development/
please add the tag “Python”

Blog post “4 Steps for your Python Team to Develop KNIME Nodes™:

https://www.knime.com/blog/4-steps-for-your-python-team-to-develop-knime-nodes

© 2023 KNIME AG. All rights reserved.
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Create your own KNIME nodes In
Python



Needed extension

Install the Python Extension Development (Labs)

48 Extension

KNIME Python Extension Development (Labs) v

v 5.1.0

This extension allows the development and integration of nodes written in Python.

© 2023 KNIME AG. All rights reserved.
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KNIME packages for environments

knime-python-base
contains the basic packages which are always needed

knime-extension
contains the node development API

Requires -c knime -c conda-forge

© 2023 KNIME AG. All rights reserved.
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Configurations

config.yml: information that binds your extension and the corresponding Python
environment with KNIME Analytics Platform

Py thon_node . knw f

nnnnnnnnnnnnnnn

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




Configurations

Point KNIME AP to the config.yml in the knime.ini file, in order to allow it to use
our extension and its Python environment

--ada-opens=J]ava.seCuUrlity. JEs5/5un.securlty.Jg55 . Kroo>=ALL -UNNAMECL

--add-exports=java.
--add-exports=java.
--add-exports=java.
--add-exports=java

DX chrominm semzte gebugeing pui L—0000

-Dknime . python.extension.config=C: fknime-python/basic-default/config.yml
--add-opens=]ava.vases; sun. Soour

security.jgss/sun.
security.jgss/sun.
security.jgss/sun.
.security.jgss/sun.

security.jgss=ALL-UNNAMED
security.jgss.spi=ALL-UNNAMED
security.krb5.internal=ALL-UNNAMED
security.krb5=ALL-UNNAMED

o e

S == __ ALl I URIRK]D A LA T
B I e Ea R L

--add-opens=java.base/sun.security.util=ALL-UNNAMED

-sarver

-Dsun.java2d.d3d=false

-Dosgi.classloader.

lock=classname

Add the following line to the ini file:
-Dknime.python.extension.config=<path/to/your/config.yml>

© 2023 KNIME AG. All rights reserved.




Simple Example — Python code for KNIME node

default > basic > tutorial_extension > ® MolFormu

Import libraries

execute(self, C t, input_1):
input_1_pandas input_1.to_pandas()

mols = []
for smi in input_1_pandas[self.molecule_column]:
mols_append(Chem.MolFromSmiles(smi))

Manipulate data

MolFormula = []
for x in mols:
MolFormula.append{Chem.rdMolDescriptors.CalcMolFormula(

input_1_ pandas["MolFormula'] = MolFormula
return .Table.from_pandas(input_1_pandas)




Simple Example — Python code for KNIME node

Define input and

@knext.input_table(name="Input Data", description="Input table containing SMILES")
@knext .output_table(name="0Output Data”, description="Input table appended with a column containing the molecula Output pOrtS

>

@knext .node(name="Get Molecular Formula”, node_type=knext.NodeType.LEARNER, icon_path="1icon.png", category:

MolFormula:

This node returns the molecular formula from SMILES in an appended column.

nom

Define node

o | dialogue, input and
configure(self, con ure_c , input_schema_1):
return input schema 1.append(knext.Column(knext.string(), "MolFormula Output table SpeC

molecule_column = knext.ColumnParameter(label= lect the column containing S", description=

Open for Innovation
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Simple Example — Resulting node

4 KNIME Explorer X = B A "3:KNIMEproject X A 4
BEEBE|¢ N1
£~ knime-server (knimeadmin@http://localhost:808 A

Te I 2020-07 (alic psi//t.

4 Test: ster (alice. p

A= Testflow (alice krebs@https://testing.knime.com/
A= Testflows (alice krebs@https://testing.knime.org/
A~ datasciencel knime.com (@https://datasciencel.
Lz My-KNIME-Hub (api.hub.knime.com)
£ EXAMPLES (knime®api.hub.knime.com)
v A LOCAL (Local Workspace)

("] Advanced chemistry training

" Components

™7 Example Workflows

(™7 Inactive Branch issue

[*1 Molecular Properties Filter component

[~ Python_Nodes

] Testcompress

7 XML

A 03 Reactive_Guided_Analytics_Application_Exz

A\ 08_Chemical_Topic_Modeling

A 08_Model_Optimization_and_Selection

A Analytical Application

A AutoOSAR - on KNIME server v

A Node Repository Tabie Creator

‘QI: B »

+

hio
&% Manipulation o
Q Views

@ Analytics
S8
& Other Data Types

<> Structured Data
@ Scripting
3 Tools & Services <

{§ KNIME Labs
., Workflow Control B Console X
A Workflow Abstraction
&) Reporting
o Chemistry i Welcome to KNIME Analytics Platform v4.7.0.v202209300958 i
" Get Number of Atoms hand Copyright by KNIME AG, Zurich, Switzerland
™ Get Molecular Formula

KNIME Console

Log file is located at: C:\Users\alice.krebs\knime_nightly\.metadata\knime\knime.log

“ My Template Node

Open for Innovation
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3 steps to create a custom Python-based node

Step 1: Install necessities

Step 2. Establish connection between KAP and external Python script(s)

Step 3: Write Python-KNIME specific code

© 2023 KNIME AG. Alll igjhssresssemet.
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Step 1: Install Necessities

Install KNIME

Install KNIME Analytics Platform version or higher

Install Extension

File > Install KNIME Extensions > “KNIME Python Node Development Extension
(Labs)”

Install (mini)conda

docs.conda.io/en/latest/miniconda.html

conda create -n my_python_env python=3.9 packaging knime-python-base knime-extension -c knime -c

Download the “basic” folder from KNIME Docs

nnnnnnnnnnnnnnnnn

R L — KNIME



“Basic” Folder Structure

= basic > config.yml
Example_with_Python_node.knwf
my_conda_env.yml
¥ README.md

8 tutorial_extension >

%] icon.png contains important metadata

|| knime.yml » | about your extension
LICENSE.TXT

MY_eXteNSION.PY mmmmpmmmmmmmp | contains Python definitions of the
nodes of your extension

Open for Innovation
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Step 2. Establish Connection

You will change 2 files: knime.ini and config.yml

<« Desktop » knime_4.6.0 v O

~

Name You must add this line at the end of the
file:

configuration

£ artifacts.xml 000 . .
-Dknime.python.extension.config=C:\Users\paolo\Desktop\basic\config.yml

knime.exe

«  knime.ini

/ Path to folder containing the extension files

tutorial_extension
org.knime.fluent_extension: ",/”’
. src: path/to/folder/of/template
' J conflg.yml conda_env_path: <—p Path to the Python environment to use
path/to/my_python_env debug_mode:
true conda env list
conda activate my_python_env

EXAMPLE:

org.knime.fluent_extension:
src: C:\Users\paolo\Desktop\basic\tutorial_extension
conda_env_path:
C:\Users\paolo\miniconda3\envs\my_python_env debug_mode:

true

© 2023 KNIME AG. Allligjtissresssmest]. iv(NIM E




Did it work so far? Start KNIME and See!

© 2023 KNIME AG. Alll igjhssresssemet.

KNIME Analytics Platform

File Edit View Node Help

&

L
>
£
=
O

TuBd = NN |

£ Node Repository

&y 10

.“ Manipulation

Q Views

2 Analytics

S DB

B, Other Data Types

<> Structured Data

@ Scripting

3, Tools & Services
§ KNIME Labs

W, Workflow Control

‘A Workflow Abstraction

& Reporting

/¥ My Template

A new node should appear in
your node repository!
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Step 3: Write Code (node aesthetics)

@knext.node(name="GNN Learner"] node_type=knext.NodeType.LEARNER, icon_path="icon.png", category="/")

@knext.input_binary("Full Graph", "Pickled Graph", "org.knime.torch.graphcreator" )

@knext.input_table(name="Train Set",

description="A table that contains nodes need to be masked and passed downstream.")

GNN Learner

@knext.output_binary(
name="Model",
description="Pytorch Geometric Model"
id="org.knime.torch. learner",

)

class GNNLearner:

© 2023 KNIME AG. All rights reserved.
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Step 3: Write Code (dialog)

s GNNLearner:
i "The number of hidden channels desired.", 1)
ayers'", "The number of hidden layers desired.

learning_rate knext.DoubleParameter("Learning Rate", "The learning rate to use in the optimizer",
epochs = knext.IntParameter("Epochs", "The number of epochs to train for.", 1)

@ @ Dialog - 3:2333 - GNN Learner

Hidden Channels =

AN
16 o
Hidden Layers
Fas
-I hve
Learning Rate (.
AN
0.1 o
Epochs 1
Fas
20 o

.

Open for Innovation
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Step 3: Write Code (functionality)

Within the class, two functions are required: configure and execute

Configure defines specifications and rules:

def configure(self, configuration_context, input_table_1):

if knext.string() not in [x.ktype for x in list(input_table_1)]:
raise knext.InvalidParametersError(
"The input table does not have any string columns. You need to have a string column for this node."

)

Execute performs the operations:

def execute(self, exec_context, graph_dict, train_set):
train_set = train_set.to_pandas()
graph_dict = pickle.loads(graph_dict)

graph = graph_dict(['graph']

msk = AddMask(graph_dict['key'])
masked_graph = msk(graph, train_set)

nnnnnnnnnnnnnnnnn
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Python Script node vs Custom Python-based node

Script node: easier to use for beginners and can help prototype
Custom node: control, modularity, versioning, and collaboration

User cannot alter Can write scripts in Visual Studio Code and
nodes within KNIME version/collaborate with GitHub

GNNLearner:

Train and Test

Train GNN

hidden_channels = knext.IntParameter("H C
number_of_hidden_layers = knext.IntParameter("H

GNN Learner

learning_rate = knext.DoubleParameter(" g R
ks 3 epochs = knext.IntParameter("Epochs", "
— ,”ﬁg' criterion = nn.CrossEntropyLoss()
configure(self, figur ntext, [
/ \ return knext.BinaryPortObjectSpec("org.knime. ch.learner")
Partitioning / \ GNN Predictor
/ \\ 4
ey OO P .- def execute(self, exec_context, graph_dict, train_set)

train_set = train_set.to_pandas()
graph_dict = pickle.loads(graph_dict)

graph = graph_dict['graph']
msk = AddMask(graph_dict['key'])
masked_graph = msk(graph, train_set)

© 2023 KNIME AG. Alll igjhssresssemet.
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Resources for custom Python-based nodes

Reminder: Must be using KNIME Analytics Platform 4.6+

Blog Geo Distances

4 Steps for your Python 0 S L o Pull requests Issues

Team to Develop KNIME

Nodes & paolotamag / KNIME-Extension-Example ' Public

<> Code () Issues 9 Pullrequests () Actions [ Projects
Documentation Graph Neural Networks
Custom GNN nodes for the KNIME Analytics Platform

KNIME Analytics Platform 4.6
Create a NeW Python Builing Graph Neural Network workflow based on torch_geometric library
ba s ed KN I ME Exten sion Developers: Jinwei Sun, Paolo Tamagnini, & Victor Palacios

nnnnnnnnnnnnnnnnn
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Chemistry in Pure Python Extensions

https://forum.knime.com/t/announcing-the-interoperability-between-rdkit-and-

python-in-knime-4-7/60416

Converting between molecule types in Python

Using RDKIit in Pure-Python nodes
Sending fingerprints from Python to KNIME
Working with KNIME-provided fingerprints in Python
Working with RXN reactions

© 2023 KNIME AG. All rights reserved.
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Useful links

KNIME Python Integration Guide:

https://docs.knime.com/latest/python installation guide/index.html

Blog post “KNIME and Jupyter”:

https://www.knime.com/blog/knime-and-jupyter

Blog post “Manage Your Python Environments with Conda and KNIME”:

https://www.knime.com/blog/how-to-manage-python-environments-conda-and-knime

KNIME Python Node Extension guide:

https://docs.knime.com/latest/pure python node extensions quide/index.html#introduction

Find the documentation for the new API:
https://knime-python.readthedocs.io/en/stable/

Get in touch with the developers at KNIME and provide feedback:
https://forum.knime.com/c/knime-development/
please add the tag “Python”

Blog post “4 Steps for your Python Team to Develop KNIME Nodes™:

https://www.knime.com/blog/4-steps-for-your-python-team-to-develop-knime-nodes

nnnnnnnnnnnnnnnnn
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https://forum.knime.com/c/knime-development/
https://www.knime.com/blog/4-steps-for-your-python-team-to-develop-knime-nodes

Chemistry Use Cases



Molecule Sketcher Widget

Possible output formats

MOL

MOL V3000

RXN

RXN V3000
SMILES
Extended SMILES
SMARTS

CML

InChl

InChl with AuxInfo
KET

© 2023 KNIME AG. All rights reserved.

Molecule
Widget (Labs)

Draw a substructure or modify input
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Molecule Sketcher Widget

Part of the Quick Forms extension
Under KNIME Labs in the Node Repository
Based on the EPAM Ketcher (version 2.7.2)

_.f‘ Mode Repository

v KNIME Labs
() Molecule Widget (Labs)

Extension

The Molecule Widget (Labs) node is part of this extension:

KNIME Quick Forms 7 Contains nodes that contribute quick form elements. These
glements can be used to abstrac...

KMIME AG, Zurich, Switzerla

nnnnnnnnnnnnnnnnn
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https://lifescience.opensource.epam.com/ketcher/index.html

Today’s goal

Perform hierarchical clustering based on molecular fingerprints and create an
interactive view to pick interesting clusters

Fingerprints

Bit Vector Distances
Hierarchical Clustering

nnnnnnnnnnnnnnnnn
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Molecular Fingerprints Encode Substructures

H
~ N
g/@“ \f [000001(000000000000001000..]
e
o~

Bit vectors, where each bit corresponds to a presence (1) or absence (0) of a
certain atom and its neighbors

nnnnnnnnnnnnnnnnn
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RDKIit Fingerprint node

Dialog - 453 - RDKit Fingerprint - O *
File

Options  Advanced Flow Variables  Job Manager Selection  Memory Policy

Fingerprint type: |Morgan v

Morgan b

FeatMorgan
[ AtomPair
[Torsion
RDKit
Avalon
Layered
MACCS

RDKit Mol column: | smi canonical_smiles -

RDKit Fingerprint
'L oo F Mew fingerprint column name: |mfp2

[] Remave source column

oK Apply Cancel @.

© 2023 KNIME AG. All rights reserved.
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RDKIit Fingerprint node

Dialog - 453 - RDKit Fingerprint - O *
File

Options  Advanced Flow Variables  Job Manager Selection  Memory Policy

Morgan ~

Fingerprint type: |Morgan v

FeatMargan
|AtomPair
[Torsion
RDKit
Avalon

5 z Layered
RDKit Mol column: | smi canonical_smiles ~ MACCS

RDH_“ Fi“ﬂemﬁ“t Dialeg - 4:14 - RDKit Fingerprint

- O x
File
P (D10 P New fingerprint column name: | mfp2 Options Advanced  Flow Varisbles Job Manager Selection  Memory Policy
Fingerprint Settings
™ Mum Bits: | 1024 Radius: | 2-%
[] Remave source column W =y

Rooted Fingerprints

[[] Create rooted fingerprint

atom list column for rooted fingerprints: || 7| <nonex

oK Apply

Indude atoms (disable to exdude them)

oK Apply Cancel @

© 2023 KNIME AG. All rights reserved.
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Tanimoto Similarity

H
AN
H

© 2023 KNIME AG. All rights reserved.

[0000010000000000000001000...]

|ANB|

Tanimoto(A,B)= A0B|

[0,1]
0 — no similarity
1 — “identical”
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Goal of Cluster Analysis

Discover hidden structures in data (unsupervised)
Clustering identifies a set of groups (clusters) v @ anoics
C;,C, -+, Cy, in the dataset such that: ¥ trseing

:1} Cluster Assigner

Objects within the same cluster C; shall be as 2 DBSCAN

(EQ Fuzzy c-Means

similar as possible B e o™

. . . . ﬂ;SOTALearrjer
Objects of different clusters C;, C; (i # j) shall 5 SO P
be as dissimilar as possible P

ﬂ Hierarchical Cluster Yiew
|E| Hierarchical Cluster Assigner
v ﬁ KMIME Labs
~ .2 Optics Clustering
*.’ OPTICS Cluster Compute
* . OPTICS Cluster Assigner
W Schrédinger
£ Cheminformatics
v Fingerprint Based Tools
Hierarchical Clustering Report
Hierarchical Clustering

nnnnnnnnnnnnnnnnn
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Hierarchical Clustering



Linkage Hierarchies: Basics

Goal
Construction of a hierarchy of clusters (dendrogram)

by merging/separating clusters with
minimum/maximum distance

Dendrogram:

A tree representing hierarchy of clusters,
with the following properties:
Root: single cluster with the whole data set.

Leaves: clusters containing a single object.
Branches: merges / separations between larger clusters and
smaller clusters / objects

nlE=REE=

e - e T R -

© 2023 KNIME AG. All rights reserved.

Distance
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Base Algorithm

Form initial clusters consisting of a single object and compute the distance

between each pair of clusters.
Merge the two clusters having minimum distance.

Calculate the distance between the new cluster and all other clusters.

If there is only one cluster containing all objects:
Stop, otherwise go to step 2.

Ll

0y ooy m N

© 2023 KNIME AG. All rights reserved.
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Single Linkage
Distance between clusters (nodes):

Dist(Cy,C,) = min {dist(p,q)}

pECl,qECz

Distance of the closest two points, one from each cluster

Merge Step: Union of two subsets of data points

© 2023 KNIME AG. All rights reserved.
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Complete Linkage

Distance between clusters (nodes):

Dist(Cy,C,) = max {dist(p,q)}

p€Cy,q€C,

Distance of the farthest two points, one from each cluster

Merge Step: Union of two subsets of data points

© 2023 KNIME AG. All rights reserved.
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Average Linkage

Distance between clusters (nodes):

Distang (€1 C2) = iy O D, dist(p,a)

pEC, PEC,
Average distance of all possible pairs of points between C; and C,

Merge Step: Union of two subsets of data points

© 2023 KNIME AG. All rights reserved.
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Comments on Single Linkage and Variants

+ Finds not only a ,flat” clustering, but a hierarchy of
clusters (dendrogram)

+ A single clustering can be obtained from the
dendrogram (e.g., by performing a horizontal cut)

Decisions (merges/splits) cannot be undone

Sensitive to noise (Single-Link) (a ,line" of objects can
connect two clusters)

Inefficient —~ Runtime complexity at least O(n?) forn
objects

nlE=REE=

e - e T R -

© 2023 KNIME AG. All rights reserved.
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Bit Vector Distances and Hierarchical Clustering

RDKit Fingerprint
> » Hierarchical Clustering
o0 (DistMatrix) Dialog - 4:16 - Hierarchical Clustering (Dist... - O =
" Fil
o Bit Vector > r e
i O )
Distances Standard settings  Flow Variables  Job Manager Selection  Memory Palicy
5 ]
> e

Connected Distance Measure

Dialog - 4:15 - Bit Vector Distances

Twersky Distance (Tanimoto/ Dice)
for column: “mfp2"
— O X
File

Linkage type
Flow Variables

Average Linkage
Job Manaaer Selection

Ignore missing values
Memorv Policy
Distance Configuration
Column Selection
[ mfp2 ~
Distance Selection

@ Tversky Distance (Tanimoto, Dice)

oK Apply Cancel @I
Configuration
(@) Tanimoto
() Dice
() Custom  alpha: 1.0 beta:| 1.0
oK Apply Cancel @.

2023 KNIME AG. All rights reserved.
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Hierarchical Cluster Assigner

Hierarchical
Cluster Assigner

——

© 2023 KNIME AG. All rights reserved.

Dialog - 4:35:0:17 - Hierarchical Cluster Assigner - m}
File
Flow Variables Job Manager Selection Memory Policy
Options View Configuration Interactivity

Cluster assignment column name:

Cluster (Hierarchical Cluster Assig

Assign dusters based on: (®) Cluster count
() Distance threshold
Number of dusters 1
Distance threshold 0=
Use normalized distances for threshold
0K Apply Cancel @.

Cluster Distance

Dendrogram = m} X
1.0+
Threshold: 0.829
Clusters: 11
&
0.3+ . [.
C1 (0] |
e .
0.6 [
0.4+ i
024
0.0
) - N R ]
2 &8 T2 :ZT:3:8&
2] o o N @ T T o
5 g & 5 &8 & & &
4 ¥ ¥ & & ¥ ®
Row Key
Reset | Apply | Close | a

Open for Innovation
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The Data

€ = C @& pubsacsorg/doi/10.1021/acsjmedchem.9b01658 Yo o2 (@ Paused)
ACS ACS Publications C&EN CAS Find my institution LogIn
ACSPublications o D0 e o . - —
g Most Trusted. Most Cited. Most Read. S Q @ My Activity g Publications —

COVID-19 Remote Access Support: Learn More about expanded access to ACS Publications research.

RETURN TO ISSUE <PREV  ARTICLE  NEXT >

Journal of

Optimization of Tetrahydroindazoles as Inhibitors of Human Medicinal
emistry

Dihydroorotate Dehydrogenase and Evaluation of Their Activity and In
Vitro Metabolic Stability

Gergana Popova*, Marcus J. G. W. Ladds, Lars Johansson, Aljona Saleh, Johanna Larsson, Lars Sandberg,
Sara Haggblad Sahlberg, Weixing Qian, Hjalmar Gullberg, Neeraj Garg, Anna-Lena Gustavsson, Martin Haraldsson, David Lane
, Ulrika Yngve, and Sonia Lain

% cite this: J. Med. Chem. 2020, 63, 8, 3915-3934 Article Vie Altmetri Citat Share Addt Ex|

Publication Date: March 26, 2020 9 54 1 O ~ Journal of Medicinal
https://doi.org/10.1021/acs.jmedchem.9b01658 @ @ Chemistry
Copyright © 2020 American Chemical Society LEARN ABOUT THESE METRICS

RIGHTS & PERMISSIONS @) ACS AuthorChoice

Note: the paper is open access
https://doi.org/10.1021/acs.jmedchem.9b01658
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Similarity search



Today’s goal

Expand our results by finding building blocks similar to those we selected in the
previous exercise (03_Clustering)

The catalog of building blocks is taken from:
https://zinc15.docking.org/catalogs/enaminebbe/substances/

First calculate the fingerprints from the compounds and the building blocks. To
ensure that the settings for this calculation are the same we will create and use
a shared component. Then we perform a similarity search and end with a final
selection and annotation step

nnnnnnnnnnnnnnnnn

© 2023 KNIME AG. All rights reserved. KNIME



Agenda for Today

Similarity search

Shared components
Configuration nodes

Search for functional groups
Annotations in interactive view

© 2023 KNIME AG. All rights reserved.
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Tanimoto Similarity

H
AN
H

© 2023 KNIME AG. All rights reserved.

[0000010000000000000001000...]

|ANB|

Tanimoto(A,B)= AUB]

[0,1]
0 — no similarity
1 — “identical”
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Similarity Search

Dialog - 5:45 - Similarity Search - m]
File
Options  Flow Variables Job Manager Selection  Memory Policy
Distance Selection: | Tanimoto
(®) Manual Selection () Wildcard/Regex Selection
Exclude Indude:
> o] mfp2
»
<
«
= = Enforce exdusion () Enforce inclusion
Similarity Search @
—-__'.. f.. Search Options
D [ Coefficent Type Meighbors selection
() distance (@) Nearest (most similar)
. (@) similarity (1 - distance) - only for tanimoto () Farthest {most dissimilar)
Meighbor Count: slE
Use range filter (minjmax similarity)
Minimum: | 0.35
Maximum: | 1.00
Output Options
Output column prefix:  |nearest neighbor
Representative Column (2ndinput): || S |zincid
RowID Suffix Separator:  |_
OK Apply Cancel @.

© 2023 KNIME AG. All rights reserved.
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Similarity Search

Similarity Search

>
E.f'w-p——.__

© 2023 KNIME AG. All rights reserved.

Dialog - 5:45 - Similarity Search
File

Options - Flow Variables

Job Manager Selection  Memary Policy

Distance Selection: Tanimoto

(®) Manual Selection (7) Wildcard/Regex Selection

Exdude Indude
Y Ater [ Y rter
No colb E‘ text SM CEnonic. ﬁ Mal Enﬂ mfp2 m nearest neighbor -in... E‘lﬂmilﬁjh—ﬁt_il @ similarity
3-hydrazinylbenzoic acd . ,@Y 0000000000000000000000. .. (0 ZINCO00001643998 0.667
(@) Enforce exdusion
3-hydrazinylbenzoic add 0000000000000000000000. ., (1 ZINC000002529286 0.607
Coefficent Type
(O distance
(®) similarity (1 - distance) - only for tanim 3-hydrazinylbenzoic add 0000000000000000000000... |2 ZINC000020284719 0.594
Neighbor Cot
Use range filter (min/jmas similarity)
MM 3 pydrazinylbenzoic acid 000DD00DD000000DO0DEO.... |3 ZINCDODDD0 287834 0.576
Maxim
Qutput column pre
. . |3-hydrazinylbenzoic add 0000000000000000000000... |4 ZINCO00001707014 0.576
Representative Column (2nd inp
RowID Suffix Separa
Methyl 4,5-Dimethylpy... " |ooocoooooooooooooooooD. .. [0 ZINCO00000016086 0.5

Open for Innovation
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RDKIit Fingerprints

Dialog - 453 - RDKit Fingerprint - O *
File

Options  Advanced Flow Variables Job Manager Selection  Memory Policy

Morgan ~

Fingerprint type: |Morgan v FeatMorgan

AtomPair
[Torsion
RDKIt
\Avalon
Layered
MACCS

RDKit Mol column: | sm canonical_smiles -

RDKit Fingerprint

Dialog - 4:14 - RDKit Fingerprint - [m] X
File

.‘ |_|:|1|:| .‘

Options Advanced Flow Variables Job Manager Selection  Memary Folicy
Fingerprint Settings

Mew fingerprint column name: |\mfp2
2 Num Bits: | 1024 Radius: = 2%

[[] use Chirality

[] Remaove source column
Rooted Fingerprints

[] Create rooted fingerprint

Atom list column for rooted fingerprints: || ? | <none>

Indude atoms (dizable to exdude them)
oK Apply (

0K Apply Cancel @'

© 2023 KNIME AG. All rights reserved.
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Similarity Search with Fingerprints

Dialog - 4:33 - RDKit Fingerprint
File

Options Advanced | Flow Variables  Job Manager Selection  Memory Policy

Fingerprint Settings
MNum Bits: | 1024 Radius:

[] Use chirality

Rooted Fingerprints

[] Create rooted fingerprint

Atom list column for rooted fingerprints: || 9| <none>

Indude atoms (disable to exdude them)

pre

oK Apply Cancel

@

© 2023 KNIME AG. All rights reserved.

Dialog - 4:53 - RDKit Fingerprint
File

Options  Advanced  Flow Variables Job Manager Selection  Memory Policy

Fingerprint Settings

Num Bits: | 2048 Radius:

[ Use Chirality

Rooted Fingerprints

[] Create rooted fingerprint

Atom list column for rooted fingerprints: || 7| <none=

Indude atoms {disable to exdude them)

il

oK Apply Cancel

©)
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Similarity Search with Fingerprints

Dialog - 4:33 - RDKit Fingerprint - O
File

Options Advanced  Flow Variables Job Manager Selection  Memory Policy

Fingerprint Settings

Mum Bits: | 1024 Radius: | RH&

[ Use chirality

Rooted Fingerprints

[] Create rooted fingerprint

Atom list column for rooted fingerprints: || ?| <none>

Indude atoms {disable to exdude them)

oK Apply Cancel @.

© 2023 KNIME AG. All rights reserved.

Dialog - 433 - RDKit Fingerprint — O
File

Options Advanced  Flow Variables  Job Manager Selection  Memory Palicy

Fingerprint Settings

MNum Bits: | 1024 Radius: | R-5

[] use chirality

Rooted Fingerprints

[] Create rooted fingerprint

Atom list column for rooted fingerprints: ?| <none:

Indude atoms (disable to exdude them)

oK Apply Cancel @I

Reusable
Shared
Components!

Open for Innovation
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Shared Components

Shared Components are read-only
Instances of a Component

Components can be saved in your
KNIME workspace, KNIME Server,
or the KNIME Hub for later reuse

To do this, simply right-click any
Component and select “Share...”

© 2023 KNIME AG. All rights reserved.

[Filter by product

-_' -
@ Configure...

Execute
B Execute and Open Views
Cancel
Reset
Edit Mode Description...
New Workflow Annotation
Connect selected nodes
Disconnect selected nodes

reate Metanode...

SEEABR "L wE

41
-3

Compare Nodes
Show Flow Variable Ports

Cut

Copy
Paste

Undo

L

Redo

Delete

H %

Port 1

Interactive View: Filter by product

F6
F7
Shift+F10
F9

Fe
Alt+F2

Ctrl+L
Ctrl+Shift+L

0 [ [ T )

Open

Expand

Setup.

Convert to Metanod
Share...

Update Link
Disconnec t Link
Change Link Type...
Select in Explorer

Ctrl+Alt+U
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Shared Components

W _.jf,‘{: EXAMPLES (knime@hub.knime.com)

To use a Shared Component, drag v 03 0 Compeneni
. . utomation
and drOp It tO the WOI’kﬂOW edItOr ~ [77] Data Manipulation
iy, Column Filter (by Indesx) Table Reader Co{:;?:d:t}er
[*7] Financial Analysis #, » .
Instances of Shared Components ) Guided Analytics , -
can be updated either manually or e ey
when workflow is opened et Procesins
[ visualizations
Shared Component can also be
unlinked from its original location,
which makes it editable in the
workflow directly
Componentnput =E c.';'.i...‘.;'.:_c‘...,:.mm
Update Shared Components by : 2
overwr |t| N g th em Haae umors maen couning fom e b2tk o5 - is e fastcoumn

nnnnnnnnnnnnnnnnn
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KNIME Verified Components

Verified Components reuse bundled functionalities, verified by KNIME experts
Released and updated on the KNIME Hub

Text interactive Paramater Molecular ARR and MRR by Discrete Wavslat Fast Fourier
Documont Data Claaning K means LM opumization Properties Fiter Time basea Conort Transtorm (OWT) Translomn (FFT)
. Pre-processing
Processing Y g3 g o g i . 4 g S < g
. ~ . . © @ .
.
interactive Dimensional ity Asset prices to
Data Document Data Cleaning Compute LIME Reduction (LDA) PDB Data Extractor -period (log) return: Remave Seasonality ARIMA Leamer
= Similarity Leamer
- : S = 54 e . = m
Manipulation Jal L = =
. - . - o " .
.
Optimized K Means. ChEMBL Calculate Analyze ARIMA
ent Similarity Column Name Editar SHAP Summarizer (Sithoustte Cosfficientl Bioactivities Recurring Values Residuai ARIMA Predictor
Model = =2 B of S e - m
Interpretability HEE s B = . . = .
L] Column Filter Partial Dependence Analyzo Workflow Download FASTQ One.period roturns o
{by Index) Pre-processing Summary files from ENA mUli-pEriod returns Decompase Signal Return Seasonality

PubMed Document

== 7| 8 | % | =

B B

Guided
Analytics

- . R CHEMEL Structure - Auto ARIMA Loamer  Spark Lag Colum
= 4 C) g L . g . 3 . s
Automation n = Classicatin . o o = =
o] - pmseny pomctemen, || fotemcomtottten || g imen Sk
= oid [ E - =
i -
Life . ° o a
Sciences Patway Envichmns nspect Seasonsiy
. r— e s
. . I L Sequence Logo "
Flnanc!a . CHEMBL Lookup ,!
Analysis .

. . . CHEMBL Details
Visualizations . -

i

Worawan
Time . )
Series »

Open for Innovation
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https://www.knime.com/verified-components
https://hub.knime.com/knime/spaces/Examples/latest/00_Components/

Publicly Shared Components

v& EXAMPLES (knime@hub.knime.com)
w [7] 00_Components
[ Automation
™7 Data Manipulation
™7 Financial Analysis
7] Guided Anakytics
w [ Life Sciences
i, ChEMBL Bicactivities
i, ChEMBL Details
i, ChEMBL Lookup
i, ChEMBL Structure Search
iy, Convert Human Genome Assembly
iy, Download FASTO files from EMA
iy, Maolecular Properties Filter
iy, Pathway Enrichment Analysis
iy, PDB Chemical Structure Search
iy, PDB Data Extractor
[ Model Interpretability
[™7] Text Processing
7] Time Series
w [ Visualizations
iy, Choropleth World Map
i, Hierarchical Clustering and Heatmap

i, Sequence Logo
1 01 MNata Arrece

KNIME @

<1 Search workflows, nod

€S and more.

KNIMEHub > knime > Spaces > Examples > 00_Components > Life Sciences > ChEMBL Details

& ChEMBL Details

This component extracts data from the latest version of
ChEMBLdDb by connecting to ChEMBL API via REST.
. > Information about either compounds, assays or targets
can be selected. More information can be found here:
Component ChEMBL webservices: https://chembl.gitbook.io/chembl-
interface-documentation/web-services KNIME blog post:
https://www.knime.com/blog/a-restful-way-to-find-and-retrieve-data

& Ports $i4 Options ®© Views

Output ports » Type: Data
Table containing detailed information

about compounds, assays or targets

https://www.knime.com/blog/knime-analytics-platform-40-components-are-for-sharing

Open for Innovation
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https://www.knime.com/blog/knime-analytics-platform-40-components-are-for-sharing

Configuration Nodes

__f MNode Repository

= B8

K|

| =

10

,.‘4 Manipulation

q Views

I"L'! Analytics

—

2%, Other Data Types

€» Structured Data

& Scripting

3, Tools & Services

B KMIME Labs
v Workflow Control
v A Waorkflow Abstraction

:{ Worlflow Invocation
& Configuration
2 Widgets
& Quickforms (legacy)

© 2023 KNIME AG. All rights reserved.

~ & Configuration

v [ Input

Q: Boolean Configuration
h Credentials Configuration
ﬂ DatefTime Configuration
&% Double Configuration

Integer Configuration

—+
4.26

2 List Box Configuration

n Local File Browser Configuration

D Repository File Chooser Configuration
g String Configuraticn

Integer Slider Configuration

w [ Selection

i{],i Columnn Filter Configuration

i@% Celumn Selection Configuration
"= Multiple Selection Configuration
H-H Meominal Row Filter Configuration
‘5 Single Selection Cenfiguration
H-' Value Selection Configuration

Table Reader Filter by product
H p—fp »

—

L]
Customer data

0 [

'-'@!-'r":uana & nﬂ

Configure... F&
Execute F7
Execute and Open Views Shift+F10
Cancel F9
Reset F8
Edit Node Description... Alt+F2
Mew Worlkflow Annotation

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

Create Metanode...
Create Component...
Component >

Interactive View: Filter by product

Double click a component

to configure




Column Selection Configuration

Dialog - 5:0:0:34 - Column Selection Configuration - m} x
File

Control  Flow Variables Job Manager Selection  Memory Policy

Label: Smiles column

Description: Enter Description

mn N n Parameter Variable Name: smiles_selection Gﬂ'llerate
Configuration o e — 5 fingerprints
T Filter:
\H-\__" i‘[ﬂ—-’ ._"/ ype TEr Allowed types: [ ] Allow all types ] Hide columns without domain e e e
™ sM Smiles [1[S]string [1|B| Boolean vale
L

(1] Mumber finteger) [][D]| Mumber (@ouble) [][L| Mumber fong)
[ tocalDste Time

Default Value: sm smiles o
Limit number of visible options:

Mumber of visible options: 105

oK Apply Cancel @'

© 2023 KNIME AG. All rights reserved.

Dialog - 5:0 - Generate fingerprints —
File

Options  Flow Variables Memory Policy Job Manager Selection

Smiles column

smiles

OK Apply Cancel @.
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Component Description

Make your component look like a KNIME node

A "6:11:0- Filter by Product (select product category) 32~ = E g Description &3 =g
~
Filter by Product X
Value Selection Description
Configuration
is component filters the data by the s ed product name|

&
L]
Component Output

Row Filter L[]
L]

Component Input

. Component Icon

L=
Drag and Drop a square image file

B
(] - -
! PGimage of size 16x16.0rlarger

Manipulator v
M,

anjpulator
Pre sictor
Ports ¢,
InPort# urce
Mam: sualizer fiption: | Data containing records for all products

A\ *6: O7. Flow Variables - solution 53

#1

Filtered data | Description: | Data containing records for the selected product

Add background N

color or icon s

(]
Customer data

© 2023 KNIME AG. All rights reserved.

Add description of
the component

Add description of the
input and output ports

[Filter by Product

—

select product category

via Configuration

= B L Description 2

"

Filter by Product

This component filters the data by the selected product name

Select product:
The product name to use for filtering

Input Ports

0 Data containing records for all products

Output Ports

0 Data containing records for the selected product

Open for Innovation
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Passing Variables into/from Components

Flow Variables by default only available locally inside Component

Configure Component Input/Output to pass Flow Variables from/to outside
Component

Dislog - 0:32:0:30 - Component Output a x
Value Selection File
Configuration Configuration  Descriptions  Flow Variables Job Manager Selection  Memory Policy
r & Choose variables from workfonw to be visile outside the Component
Component Inpu '\ [component Qutput
’r (® Manual Selection (7 Wildcard/Regex Selection
/— B Configure... 3 Excude Include
] Row me:_/— Execute 7 Y riter Y Ater
> %h B Becuteand Open Views Shift+F10 s'| selected_product > No varishies in this fist
s Cancel Fo |s°| selected_product (column)

BH Reset F8 »

= Edit Nede Description... Alt+F2 <

=0 Mew Workflow Annotation
o 7 Connect selected nodes Ctrl+L <&
7 Disconnect selected nodes Ctrl+Shift+L Lt OE
Create Metanode...
Create Component...

Select Loop
oK Apply Cancel ©)
Open for Innovation
© 2023 KNIME AG. All rights reserved.
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Reference Row Filter

Reference
Qow Filter
r —+1

rep

T

© 2023 KNIME AG. All r

Dialog - 3:52 - Reference Row Filter -
File

Options  Flow Variables  Job Manager Selection  Memary Policy

Reference columns

Data table column: | sm bb_canonical_smiles v

Reference table column: |sm canonical_smiles

Indude rows from reference table

(7 Indlude rows from reference table

(®) Exclude rows from reference table

oK Apply Cancel @l

Input Ports

0 Table from which rows are to be included or excluded

1 Table rows used as reference filter

Qutput Ports

0 Table with filtered rows

Open for Innovation
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Search for Functional Groups

Splits molecules matching and failing the filters

RDKit Functional
Group Filter

>
e,

© 2023 KNIME AG. All rights reserved.

@  Dialog - 0:16 - RDKit Functional Group Filter (Primary amines = 1}

[N Flow Variables  Job Manager Selection  Memory Policy

Select molecule column
RDKit Mol column: @ rdkitmol H

Select functional group definition file (Optional)
Default Definitions o Browse... Load Defaults V]

List of available functional group filters
Active Functional Group Qualifi.. Count
Acid Chileride = 0
Aromatic Acid Chloride =
Aliphatic Acid Chloride =
Carboxylic Acid =
Aromatic Carboxylic Acid =
Aliphatic Carboxylic Acid =
Alpha Amino Acid -
Sulfanyl Chloride =
Aromatic Sulfonyl Chloride =
Aliphatic Sulfonyl Chloride =
Amine
Primary Amine -
Primary Aromatic Amine =
Primary Aliphatic Amine =
Secondary Amine

o0 OCc =m0 O0O00COO0Oo9oc

Recording of first non-matching pattern in new column

Enable recording in the following new column:  First Non-Matching F

oK Apply Cancel L)

Open for Innovation
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Table Editor

Interactive table view and possibility to edit

Dialog - 2:64:0:58 - Table Editor - [m] x
File

Options  Editor Interactivity Formatters Flow Variables Job Manager Selection Memory Policy

Dialog - 2:64:0:53 - Table Editor - m} x
File
General Gptions
No. of rows to display: 100,000/ Options Editor  Interactivity Formatters Flow Varisbles Job Manager Selection  Memory Policy
Tities
Title:
Subtitle:
Display Options
- Editor Opti
Table Editor [ Display row colors ] Display row keys Display fullscreen button SEAERALE
Editable columns:
[ pisplay row indices Display column headers
(@ Manual Selection () Wildcard/Regex Selection
— Columns to display: Ty
(®) Manual Selection () Wildcard/Regex Selection () Type Selection Y /
Exclude Indude ————————
2 D similarity > S| Annotation
T - Fiter |S] text
| 8| nearest neighbor - znc_id
s canonical_smiles > »
| S| nearest neighbor - zinc_id
lsi bb_canonical_smiles
» g
< «
(@ Enforce exdusion (O Enforce inclusion
«
(@) Enforce exdusion () Enforce indusion
Reset editor changes

oK Apply

OK Apply Cancel @

Open for Innovation
© 2023 KNIME AG. All rights reserved.
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04_SimilaritySearch

Create shared component with configuration to calculate fingerprints
Perform similarity search for compounds and building blocks
Create an interactive view for final selection and annotation

© 2023 KNIME AG. All rights reserved.

nnnnnnnnnnnnnnnnn



Confirmation of Attendance and Survey

If you would like to get a “Confirmation of
Attendance” please click on the link
below*

LINK

The link also takes you to our course
feedback survey. Filling it in is optional
but highly appreciated!

Thank you! ©

*Please send your request within 3 days

© 2023 KNIME AG. All rights reserved.

Open for Innovation

L4-CH Online Course Feedback

Reguest a confirmation of attendance by filling out this section:

Enter name to appear on "Confirmation of Attendance”

Your answer

Enter email to receive "Confirmation of Attendance”
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End and Backup



Hot Keys (for Future Reference)

Task

Node Configuration

Node Execution

Node Connections

Move Nodes and Annotations

Workflow Operations

Metanode

© 2023 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



KNIME Community Hub

KNIME  He

Welcome to the

KNIME Hub

Getting started

KNIME Examples,

Workflows and more provided by KNIME

496 4645

KNIME Space
Blueprints in the field of
finance, accounting, and

auditing
Vo

Verified Component

Easily reuse bundled functionalities, ver|
KNIME Experts

A place to share knowledge
about Workflows and Nodes
https://hub.knime.com

KNIME

. Gene Expression Analysis

07_Gene_Expression_Analysis

KNIMEY
sestaring, Hestmag 3wy Ennohment Open workflow
o—— - 7 o
Resd Dta ot Vi Rt Oemetlormaton /] -~ 24 Diply Compacads o download workflow
|4 N
KNIME fes
<+ Heatmap
@ Addto KNIME An form
3 o
bnd ol
nnnnnnnnn
cript v
£ Pors Views
Input
0 Shot
utput ports
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https://hub.knime.com/

The KNIME Community 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

368 196 2300 196

des Components Workflows B

Extended KNIME Summit How to

Online courses, Getting started Get help froi .
workshops, and webinars From downloading through to building your first community'and help
during April and May

others




Searching Nodes and Workflows

KNIME Q_ heatmap x @
KNIME Hub > Search
42 results
All =} Nodes fJz Components s{g Workflows
Visualization of screening data with HCS-Tools The workflow shows how to use the 'Plate Heatmap Viewer' node from the HCS-Tocls
s plugin for visualization “
oly - - .
knime = ple nit; S 01_visualizat: g_dat:
Gene Expression Analysis n this workflow, we analyze RNA-Seq data from tumars and matched normal tissue
from three patients with oral squamous cell carcinomas
8
Sﬂg /journals_plos.org /article?id=10.1371/jour
i) 2_Chemistry_and_L
Create Heatmaps in KNIME and use R to add t is possible to create heatma dendrograms with the help to R. You would have
s Dendrograms to check the code if the distance and cluster settings fit your needs. You can also ;‘*’
J export the numbers behind the. qﬁ
heatmap_test
8
o <t

Open for Innovation
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Opening a Workflow from the Hub

Open for Innovation
nodes and more

KNIME  Hub

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

g Workflow

Gene Expression Analysis

[[Life Sciences | [[Bicinformatics | [ R | [ Shared components | [ Interactive views |

Last edited: 24 Apr 2020

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

Requirement: R package edgeR

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

intaroct

Q1 O 1928 °

X

o

¢ Short link
| o
Ex

https://kni me/w/vUgr-iyGudXur-18 I}

Used extensions & nodes

Legal
Discussion
Clustering, Heatmap, Pathway Enrichment
‘Gene Details Analysis
Select Input Files Differential Expression > > Query and Display Compounds
(positive and control) Read Data R Snippet View Results Gene Information for selected Targets
s ]
o ° >
* ® > Action required: Action required: >
- - - Select Cluster of interest Select Pathway of interest i
Differential gene exprassion Action required
analysis Select genes of interest

© 2023 KNIME AG. All rights reserved.
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Edit the Workflow

O X

*

Row Filter — KNIME Hub +

c

&« & https://hub.knime.com/knime/extension... ¥ n N

KNIME Q. Search work

=~ Row Filter

The node allows for row filtering :
criteria. It can include or exclude:

> > row number), rows with a certain
S————eaiiain value in a selectable coll
Manipulator are the steps on Norr=epsonfigure

=+
configuration dialog. Note: Pha#c™

the domain of the data table. |. e. the upper and lower
possible values in the table spec are not adapted, ever
or one value is fully filtered out.

© 2023 KNIME AG. All rights reserved.

£ . — O 4
File Edit View Mode Help
Ci~-EHE G g
oz v 8 ~AROOCODOOESERQESZCO00C|&T
5! A8 70 02_StringManipulation_MathFormula_RuleEngine §3 = O 51
£ 1
& String Manipulation, Math Formula and Rule Engine Example g
4 _ _ . _ A
T This workflow shows three different data manipulation operations, namely: T
= =
A - creating three cateogries of people based on their weekly work hours with the Rule Engine node =)
3 - rounding up people’s age to the nearest 10 with the Math Formula node -
- replacing hyphens with " " characters in the native country column 5
=
o=
File Reader Rule Engine Math Formula String Manipulation
E g L e T 2
4 MNew 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
Open for Innovation



Sharing the Workflow on the Hub

1. Save your Edits

File Edit View Mode Help

AnhACN- N =E : | v U W W W B 52 00
" £ KNIME Explorer 52 gine i3
5 = =lsx [ 2.Connectto KNIME Hub

v dog My-KNIME-Hub (hub.knime.com) String Manipulation, Math Formula and Rule Engine Example

(i) Double click to connect to KNIME Hub
_‘ﬁ.‘g EXAMPLES (knime@hub.knime.com)
&' LOCAL (Local Warkspace) - 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

This workflow shows three different data manipulation operations, namely:

£ Mode Repository Q || = =0
¢ 10
.(4 Manipulation
Q Views File Reader Row Filter Rule Engine Math Formula String Manipulation
Analytics -

= o8 [ r—r : LR LG 2
%, Other Data Types ™ ™ ® ® ®
& St’L_"t_“'Ed Data Read filter data Mew column Round up age Replace ™" with " "
¢ Scripting adult data for work status: to the nearest 10 in native country
2 Tools & Services - unemployed values

# KNIME Labs - employed part-time

- employed full-time

W, Workflow Control
A Workflow Abstraction
1l Social Media

é Reporting

é:l’ Chemistry

- O

= 8

wifD w i mig Wi

oo

2023 KNIME AG. All rights reserved.
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Log in the Hub

File Edit View Mode Help
L EE G i | ¥ 0 O

‘& & KNIME Bxplorer 52

£H BEE &S|

w L My-KNIME-Hub (hub.knime.com)
(i) Double click to connect to KNIME Hub
Qg EXAMPLES (knime@hub.knime.com)
45 LOCAL (Local Workspace)

| X
45 NodeRe| gr | ogin to 'My-KNIME-Hub'
o | e A new tab has been opened in your browser.

& Mar e

Q View

9 Ana cancel retry
= DB

ke

' Other Data Types
<> Structured Data
@ Scripting
3, Tools & Services
f§ KNIME Labs
W, Workflow Control
A Workflow Abstraction
1l Social Media
é] Reporting
81’ Chemistry

Log in | KNIME x  + - B X
| \ c & https://www.knime.com/user/login?destination=oauth2/au... o & ¥ n
Al
KNIME Forum
_ Account Credentials
Login
[ paolotamag
Forgotten password?
%] Log in
KMNIME.com @ Create Account

© 2023 KNIME AG. All rights reserved.
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Stay connected with KNIME

I/_\r 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
1 Ss

© 2023 KNIME AG. All rights reserved.

Follow us on social media:

® 7
in 2 (9
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Resources

Self Paced E-Learning Data Science Courses
https://www.knime.com/knime-self-paced-courses

KNIME certification

https://www.knime.com/certification-program

KNIME Documentation
https://www.docs.knime.com

YouTube KNIME TV
https://www.youtube.com/user/KNIMETV

KNIME Events and instructor-lead courses
https://www.knime.com/learning/events

KNIME Cheat Sheets

https://www.knime.com/learning/cheatsheets

KNIME Books

https://www.knime.com/knimepress

© 2023 KNIME AG. All rights reserved.
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https://www.knime.com/knime-self-paced-courses
https://www.knime.com/certification-program
https://www.docs.knime.com/
https://www.youtube.com/user/KNIMETV
https://www.knime.com/learning/events
https://www.knime.com/learning/cheatsheets
https://www.knime.com/knimepress

Thank You!
Questions? Please reach out

alice.krebs@knime.com
lohannes.judt@knime.com
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