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A KNIME

Who is KNIME?



A KNIME
History

e 2004: KNIME Development started

e 2006: KNIME v1 released

e 2006: Spin Off in Konstanz, Germany

e 2006-2007: First Commercial Partners

e 2008: KNIME moves to Zurich

e 2010: Enterprise Product Suite released

e 2012: 5t KNIME UGM .... triples attendance



A KNIME
Status Quo

e KNIME 2.5 released (Feb 2012)

e ~10,000 active users
~50% Life Science
~50% Business Intelligence, Analytics

e 15+ commercial partners

e Local distributors in Japan, ltaly, China,
Brazil, Portugal

e Global Support and Distribution Agreement
with PerkinElmer
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What is KNIME?
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The KNIME Platform
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A KNIME

KNIME loads and integrates data from diverse data sources:
« Different data bases
* Various file formats (CSV, XML, SDF, etc.)

Data Loading




KNIME A KNIME

KNIME provides huge repository of
modules for easy-to-use, modular
« Data preprocessing

I « Data fusion

| « Data transformation

| ETL

i

Data Loading



KNIME A KNIME

In addition to standard data
mining techniques, KNIME
adds cutting edge data
analysis algorithms.
(...thanks to its academic
roots)

ETL

Data Loading Data Mining



1

File Reader /|

Decisi
[Tree Learner

Interactive views provide data overviews
and insights into the learned models.

Interactive linking&brushing techniques

allow for powerful exploration of models
and data.

Data Loading

Data Mining

Visualization




iccinn \Ialuo

Due to its open APl and “node-in-a-sandbox”-approach

additional (also external) tools are easily integrated,
e.g.

* Access to the statistics tool R

* Complete integration of the machine learning

R Snippet (Local)

— —= R =
library WEKA —
» Application area specific integration, e.g. CDK Node 0:1:21
(Chemical Development Kit)
KNIME is Eclipse-based: Integrating other Eclipse - —{a N\
projects such as BIRT, DTP, etc. provides even more " w e
functionality . )
MML Cluster ' 28
PMML Reader SS-.IQE fox Plot NO%EZ?:

Vendor independent predictive mpdel




Commercial Partners integrate their proprietary tools

= KNIME serves as an integration platform for tools of
various vendors

Generate Pairwise Matrix  Build Report for Cluster

| |p

Tanimoto Analyze different

\ ‘lerarchical Clustering (from Matrix)

{|p

Generate 20 clusters




Life Science Partners A KNIME

| B

« CambridgeSoft CambridgeSoft . PerkinElmer’
» Schrodinger e
 Symyx Technologies & Symyx:

e Tripos
e ChemAxon (via Infocom)
« CDK

e Molecular Discovery

e Treweren

e Tibco / Spotfire

e Chemical Computing Group MESE%&%&G

© Spotfire°
e BioSolve IT —
e Cresset “‘ “cresse

 And others...




Additional Technology Partners AKNIME

e Pervasive
e Dotmatics

e Revolution Analytics EVOLUTION
: ANALYTICS
» Dymatrix DYMATRIX

e and others

© @ @ knowledge solutions




A
Example: Substructure Mining VAT

Show Original structures

Molecule to CDK Interactive Table

AID 889 (BioAssay data) Molecular Substructure Miner Convert for Display Show fragments




A KNIME

Example: Substructure Mining

A Read molecules - 2:52 - SDF Reader (AID 889 (str... Lo IS5
File
Table "default” - Rows: 9379 | Spec - Columns: 2 | Properties | Flow Variables|
Row ID soF Molecule | PUBCH...

=9
AID 889 (structures)

AID 889 (BioAssay data)




AID 889 (BioAssay data)

Substructure Mining

A KNIME

Show Original structures

Molecule to CDK

Molecular Substructure Miner Convert for Display

Interactive Table

Show fragments



A KNIME

Example: Substructure Mining

A File Table - 2:53 - File Reader (AID 889 (BioAssay data))
File
Table "AID_899.csv.gz" - Rows: 9378 | Spec - Columns: 7 | Properties | Flow Varid:ulesl

Row ID 8 4252558 | | 3246032 | § NnCcGC | | 100 8 Active
4239411 3234518 NCGC 100 Active 0.003
11112724  |476416 NCGC 100 Active 0.002
11113465  |4299 NCGC 100 Active 0.002
11111308  |6603881 NCGC 99 Active 0.004
4233150 3233261 NCGC 99 Active 0.008
11112813 [6604421 NCGC 93 Active 0.01
11110760  |6603710 NCGC 93 Active 0.008
11113264  |5471349 NCGC 93 Active 0.01
4240455 3235560 NCGC 93 Active 0.013
4240160 3235266 NCGC 93 Active 0.008 et
4239077 3234184 NCGC 93 Active 0.01 b ures
AID 889 (structures) 4233730 3233839 NCGC 93 Active 0.01
11110730;1... 5681 NCGC 93 Active 0.01
26752540 16758981  |NCGC 97 Active 0.02
11112744 |6604394 NCGC 97 Active 0.01
11111820  |4564402 NCGC Active 0.013
4254146 3246618 NCGC Active 0.02
4237841 3232954 NCGC Active 0.01
11113214;1... |185838 NCGC Active 0.016
11113947  |132846 NCGC Active 0.01
26752734 16759141  |NCGC Active 0.079
=9 23 26752353;2... |16758850  |NCGC 2 Discrepant  [0.02
AID 889 (BioAssay data) 26751138 16758551  |NCGC Active 0.063
26750879 16758370  |NCGC Active 0.005
11113683  |6604753 NCGC Active 0.016
4253678 3246428 NCGC Active 0.032

< I UL |




Molecular Substructure Miner Convert for Display Show fragments




A
Example: Substructure Mining AT

2 Read molecules - 252 - SDF Reader (AID 889 .| = =) [WES

| - [%pl
- Table View - 2:45 - Interactive Table (76 x7)

File Hilite Navigation View Output

Row ID 0% Fragment

o
o}

pe - =

=9 =9
rert for Display Show Original structures

Molecule to CDK Interactive Table
=9 =9

icture Miner Convert for Display Show fragments




Example: Substructure Mining

- Table View - 2:45 - Interactive Table (76 x7)

EEI™

4 Table View - 2:44 - Interactive Table (9379 x 8)

File Hilite Navigation View Output

File Hilite Navigation View Output

0% Fragment

TAhomc...

|} Bondc..

o
o}

N N
O

Row ID

4252558

11112724




Example: Substructure Mining

P
. Table View - 2:45 - Interactive Table (76 x 7)

=@ % |

File Hilite Navigation View Output

Row ID O& Fragment

TBondc..

M
0]

- Table View - 2:44 - Interactive Table (9379 x 8)

File Hilite Navigation View Output

Row ID 0% Molecule

4252558

11112724




Cell Assay Image Mining AKNIME

Nuclei
Texture Node

1832.645 141,057.451

=9
Ground Truth C...
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Human-Aids

Table Reader

Abner tagger BoW creator
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A KNIME

Network Analysis




A KNIME

Life Science
Case Study: Novartis

“We are very impressed with our early work with KNIME. Being able to
satisfy the needs of our different types of users from within one modern

platform is very important and is the ultimate measure of success.”
Andy Palmer, Global Head of Software and Database Engineering of Novartis

* Modify templates
¢ Run parameterized e Launch
workflows workflows
¢ Createreports

* Write new nodes
¢ Wrap legacy software ¢ Develop workflows

* Provide templates

An ﬂlus&M fills needs at Novartis.




Statistics

Images (R)
(OME, ImageJ)

Mass Spec
(OpenMS)

Integration Backbone

(KNIME)

Bioinformatics

(R/bioconductor,
(”?2 ‘omax

—

Chemolnf
(CDK, BALL, ...)
Sequences

(SegAn, Korilog)

Data Mining
(KNIME, Weka)

Sequencing
(NGS Nodes)

HTS Data
(Erlwood Nodes)

Chemolnf
(RDKit)
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A KNIME

KNIME: Open Integration

e KNIME: Integration

- Data: form one view for all activities (transformation,
modeling, analytics, reporting)

- Tools: open source and commercial (own and others)
- Science/Expertise: archive and reuse workflows

« KNIME.com: Enterprise Scale Server tools
- Workflow and template repository
- Web based access to workflows and reports
- Grid/Cluster Execution



A KNIME
Bioinformatics: The Future

23



A KNIME

Bioinformatics: The Future

e Research in bioinformatics:
- New Algorithms from Bioinformaticians
- New Problems from Bioinformaticians

23



A KNIME

Bioinformatics: The Future

e Research in bioinformatics:
- New Algorithms from Bioinformaticians
- New Problems from Bioinformaticians
e Future of Bioinformatics:
Sustainable and modular Integration of new

Tools and Methods:
= Continuous access to state of the art

= Simple transfer to new applications
= Synergy

23



A KNIME
Questions?

Rosaria Silipo

KNIME
Beginner’s Luck

AGuide to KNIME Data Mining

ot B

New to KNIME?

Get ,,KNIME
Beginner‘s Luck®
from KNIME Press

www.knime.com/knimepress



