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BICEPS: assisting design of chemical structures
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Altogether, nearly 55 million results generated over the last 12 months

High variability in monthly system load
- Peaksin system load often due to model updates and new compound collections

Issues of scalability, load balancing and reliability under high load conditions
- Need for manual interventions and significant maintenance efforts

- Client-Server architecture of many workflow tools leads to bottlenecks and single
points of failure

- Scale-up significantly increases license costs

Decision to evaluate fully-distributed system architecture based on KNIME
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« Existing workflows rely heavily on various external tools for structure manipulation
and descriptor calculation

 Generic integration of external tools into KNIME necessary (incl. optional parallel
cluster execution)

- Workflow migration to KNIME without switching the underlying chemistry tools

» Sponsoring of a generic “External Tool” node/framework
- Specifications by Bl in collaboration with KNIME.com
- Implementation by KNIME.com
- Code part of the KNIME open source release

 Adaptation of the generic framework for specific tools and setup @ BI
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File

External Tool | Executor | Flow Variables | Memory Policy |

Mode Parameters

Input column: soF MOLFILE =
Program version: 3.40- 0006 =

Output structure format:

Corlna Optlons Max. num. of stereocenters

4F

[] Include version column [ ] Add hydrogens

[ ] Remove small fragments [ ] Generate stereoisomers

[] Preserve defined stereoisomers [ ] Do not create 3D structures

[ ] Meutralize charges of [C,5,P]-[0-] and [NH+] [ ] Canonicalize molecules before 3D generation

Chunk Size Handling

() Entire Table Batch creation
i) Each row individually for para”el
execution

® Chunks of Size SOO)il

i) Nr of Chunks

oK H Apply H Cancel
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File

External Tool | Executor rFIquariahles rMemunr Policy |

Executor: |BISGE Executar |v|

Local execution
vs. grid engine
submission

SGE values for this node

[v] Set max. number of jobs: | 5&‘

Automatic queue

2 Set by k ds DEFAULT_CGUEUE and 1

Queue: fast F;tLLgACEETr?ZUSnfigurationfile * SeIeCtlon based
fapps/prodfknime/knime_2.2.1 fx86_64/EI_
properties/bisgeexecutor.properties. On external tOOI

characteristics
Error handling
and automatic
re-submission of
failed jobs

Show debug messages

oK H Apply H Cancel
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23

A *5: KNIME_project99 2 | 73 = 8| 5, server Workflo... |7} Node Description 2 | = 8

b (A& KNIME_project =

b (A& KNIME_project13
b As KNIME_projectdo
b (A& KNIME_projectagg

Corina vl

This node can be used to calculate 3D-structures
for a set of compounds using Corina. Supported

input column formats are SDF and SMILES,
allowed output formats are SDF and MOL2Z. It is
possible to select the desired version of Corina
= and to add a special version column to the output
A Node Repository =] Corina vl table. Corina suppors various preprocessing

- SDF Reader steps that allow for a normalization of the input
|vl structure. It is possible to enumerate up to n
sterecisomers of a compound, the number of
output structures can thus be higher than the
= 48 Molnet number of input structures.

o B
orna v
Ports

Input Ports

P A KNIME_projectk
b (& PROP3

[cor\na

< (B

0 Table molecular structures to be
converted. [~

=l console . Internal Web Browser =0

S m

=] m [http:ffbibcisgel\.r:8888!xm|q5tat§]obs~default

xmlgogstat
S| =] %]2

default 2010-11-16_0e:65:07

6 active jobs (6 slots) BB
jobld owner name slots tasks queue state
1538912 weskamp Corina_3.40-0006_KNIME 1 fast@bibcim3lx r
1538913 weskamp Corina_3.40-0006_KNIME 1 fast@bibcim5lx r
1538914 weskamp Corina_3.40-0006_KNIME 1 fast@bibcim 71x r
1538915 weskamp Corina_3.40-0006_KNIME 1 fast@bibcimlllx r
1538916 weskamp Corina_3.40-0006_KNIME 1 fast@bibcimllx r
1538917 weskamp Corina_3.40-0006_KNIME 1 fast@bibcimSlx r

' no pending jobs
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Concatenate

— s o Concatenate
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» Most of the necessary external chemistry tools available within KNIME

» Large number of workflows for property predictions ported to KNIME
- Testing under realistic conditions yielded promising results
- Identical results from old and new workflows
- Switch to productive use of KNIME expected soon

* Rollout of KNIME within the computational chemistry group for interactive usage
- First end-user training completed
- Currently extensive evaluation within the group
- Received a lot of feedback, mainly on usability issues
- Decision on productive use of KNIME in this application expected in 2011
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