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Overview 

ÅOrganized by level: 

ïGet started 

ïIntermediate 

ïAdvanced functionalities 

ÅAnd by topics: 

ïKNIME workbench: GUI, specificities, nodes 

ïSchrodinger extensions: specificities, nodes 

ÅYou can jump between the sections using links (marked with 

Ʒ orƹ). See the overview slides. 

ÅThere are also links to use-case examples (marked with ǅ). 



Get started 

KNIME workbench  

ïGUI     Ʒ 

ïSpecificities    Ʒ 

ïNodes     Ʒ 

Schrodinger extensions 

ïSpecificities    Ʒ 

ïSchrodinger nodes   Ʒ 

 

       Ʒ Intermediate 

 

 
 



KNIME workbench GUI    ƹ 

ÅKnime.org and Knime.com 

ÅKNIME workbench 

ÅStart Knime 

ÅCreate a new workflow and organize a workspace 

ÅRun a node 

ÅImport and export workflows 

ÅTips and tricks   

ÅDocumentation 

 



KNIME- Konstanz Information Miner 

KNIME.com  http://www.knime.com/  

- Cluster execution 

- Server products:  

- Server lite 

- Enterprise server  

- Reporting:   

- Report designer (free) Ʒ 

- Report server 

Support and Maintenance for KNIME Desktop  

 and KNIME Report Designer 

Contact: Frank.Schaffer@knime.com 

KNIME.org     http://www.knime.org/  

- KNIME workbench 2.3 

  based on Eclipse 3.6 

- Data manipulation, loop support, time 

series, database access nodesé 

- Statistics and data mining nodes 

- Basic chemistry-aware nodes 

  

Extensions 

Partners 

- Schrödinger 

-

-

-  

-

-

-

-

-

-

 

mailto:Frank.Schaffer@knime.com


KNIME workbench GUI 

ÅFull screen mode 

ÅForget about Eclipse 

specific menu items 

 

More about: 

ÅThe console Ʒ 



Start KNIME 

ÅStart up KNIME: 

ïOn Linux: run $SCHRODINGER/knime  

ïOn Windows: click on the icon 

ïUse -data MyWorkspace to open a specific workspace 

ïFile > Switch workspace, but KNIME takes time to start up again 

ÅWorkspace, workflows and workflow groups: 



Create a new workflow and organize a workspace 

ÅUnder the pop-up menu of Workflow Project repository:  

ïNew KNIME workflow and New Workflow group 

ïCopy, Paste, Delete, Move, Rename 

ÅDrag and drop the workflows in the Workflow project repository 



Run a node 

double click 

or pop-up 

ÅConnectors 

ÅNode status 

ÅInput and output 

data tables 



Import and export workflows 

ÅFile > Import KNIME workflow / Export KNIME workflow 

 or under the pop-up menu of a Workflow Project group 

ÅImport from another workspace or an archive file (zip)  

ÅSelect 1 or several workflows > export as a zip file 

 Exclude or not the cached data from the exported file   



Tips and tricks 

ÅSave regularly the changes as there is no auto save functionality.  

 Save while running calculations (see Preferences Ʒ) 

ÅMultiple undo and redo apply on workflow edition (execution data 

lost though) 

ÅThe KNIME workbench isnôt based on a client-server architecture. 

If you close the KNIME instance while a calculation is running it 

wonôt kill it nor you will be able to recover the results when 

opening the workflow again. 

 



Documentation 

ÅSchrodinger KNIME manual $SCHRODINGER/docs/knime/user_manual/kni13_user_manual.pdf 

ÅHelp > Help content > Knime > Node descriptions 

ÅType in search field and inspect the configuration panel  

ÅSchrodinger FAQs and user forum http://www.schrodinger.com/kb  

ÅSchrodinger workflow page  http://www.schrodinger.com/knimeworkflows/ 

ÅKNIME.org forum  http://www.knime.org/forum/  

 

 

http://www.schrodinger.com/supportfaq/18/8/
https://www.schrodinger.com/kb
https://www.schrodinger.com/kb
http://www.schrodinger.com/knimeworkflows/
http://www.knime.org/forum/


KNIME workbench GUI    Ʒ  

ÅPreferences 

ÅAdvanced node functionalities 

ÅErrors, warnings and Console information 

ÅFlow variables and workflow variables 

ÅMetanodes 

ÅMemory limit 

ÅTips and tricks 



KNIME workbench specificities   ƹ 

ÅStepwise execution 

ÅData table column types and conversion 

 



Stepwise execution 

ÅOnly stepwise execution  

 Ideal to take advantage of Schrodingerôs jobcontrol infrastructure 

ÅNo predefined execution order for non connected branches. Use 

the flow variable ports [KNIME 2.3] 

ÅData cached at each step  

ÅPreferences > KNIME > Maximum working threads far all nodes 

Å1:1 connection between nodes (use the concatenate node to 

combine input flows) 

 



Data table column types and conversion 

ÅKNIME relies on strict data table column typing 

ÅConverter nodes: 

ïDouble to Int (integer), String to number, Number to string  

ïMolecule type cast (but no Maestro conversion) 

ïOpenbabel, CDK to molecule, Molecule to CDK 

ÅIn the Schrodinger extensions:  

ïString-to-type 

ïMolecule-to-MAE, MAE-to-Pdb, MAE-to-SD, MAE-to-Smiles, MAE-

to-mol2, SD-to-smiles 

ïCanvas object converters 



Schrodinger specific cell types 

ÅStructures: Maestro, Sequence, Alignment 

ÅSeveral files: Glide grid, Phase Hypothesis 

ÅDesmond trajectory 

ÅBinary formats: Canvas fingerprint and matrix 

 

 

 

 

 

 

 

 

Readers and writers, converters 

 



KNIME workbench nodes    ƹ 

ÅKNIME workbench nodes 

ÅData manipulation nodes 

ÅData exchange 



KNIME workbench nodes 

ÅI/O nodes for reading and writing data from files 

and databases 

ÅData manipulation nodes for managing the internal 

data tables that are used to pass information 

between nodes 

ÅCharting and plotting tools 

ÅLoop support, time Series, Distance matrix 

ÅStatistics and data mining nodes (Mining, Weka) 

such as clustering, neural networks, decision 

trees, Lib SVM 

 R statistical computation 

ÅBasic chemistry-aware nodes (CDK) 

 very limited, see Schrodinger extension nodes Ʒ 

 

 



The most often used nodes for data manipulation 

ÅRow filter, Row splitter and Sorter 

ÅColumn filter, Column resorter, Column combiner and Rename 

ÅJoiner (see also Schrodinger Look up and add column node Ʒ) 

and Concatenate (only 2 inputs) 

 

 

 

 

 

 

 

And also: 

ÅJava snippet, RowID and GroupBy node   Ʒ  

ÅSchrodinger nodes for data manipulation  Ʒ  

  



Data exchange 

ÅAs text files: File reader and csv writer nodes 

ÅIn Excel format: xls reader and xls writer nodes 

ÅBetween workflows: table reader and table writer 

nodes 

  

ÅSee also among the Schrodinger nodes: 

ïSchrodinger reader and writer nodes  

ïCSV reader (read several files) 

ïView CSV Ʒ 



KNIME workbench nodes     Ʒ 

ÅKNIME.com Labs nodes 

ÅScripting and run a third party tool 

ÅJava snippet 

ÅRowID 

ÅGroup by 

ÅMiscellaneous nodes: Interactive table, Math formula, CDK Sketcher 

ÅPlotting facilities 

ÅLooping functionalities- Basics 

ÅModel building nodes 



Schrodinger extensions specificities  ƹ 

ÅCanvas 2D renderer  

ÅGrouped structures in a cell 

ÅOutput column structure options   

ÅJobcontrol tab   



Canvas 2D renderer 

ÅPreferences > KNIME > Chemistry 

 but not for the Maestro type 

ÅMAE-to-smiles 



Grouped structures in a cell 

Å#CTs: number of structures 

ÅSet of conformations, Glide poses, Ligprep formsé 

ÅGroup and ungroup nodes, match option 

ÅAlso grouped SD, mol2 

 

 



Output column structure options 

ÅInput plus Output, Output replaces Input, 

Output only  

ÅExtract MAE properties, Set MAE properties 

and delete MAE properties nodes. 

CTs: 

Structures + properties 

CTs, columns new CTs and/or new columns KNIME 

Schrodinger 

tools 
New CTs 

Extract mae 

properties 

Set mae 

properties 

Reader Writer, 

Maestro 

Delete mae 

properties 



Output column structure options 



Jobcontrol 

 



Schrodinger extensions specificities  Ʒ  

ÅSchrodinger preferences 

ÅStart-up script options 

ÅAccess to flow variables 

 



Schrodinger nodes    ƹ 

ÅSchrodinger node repository 

ÅConfiguration panel visual coherence 

ÅNodes of general use: 

ïReaders and converters 

ïRun Maestro and Run Maestro command 

ïStructure manipulation 

ïData manipulation and viewers 

ïScripting 

ÅKNIME workflow webpage 

 

 



Access to Schrödinger tools via KNIME 

ÅRun on Linux and Windows 

 32 and 64 bit versions 

ÅAdd our extensions to an 

existing KNIME installation 

using the update site 

Å~150 nodes covering the 

whole Schrodinger Suite 

 

Cheminformatics 

 Fingerprint Based Tools 

- Fingerprint Generation 

- Generate Pairwise Matrix 

- Generate Pairwise Matrix (2 Inputs) 

- Similarity Matrix (from Molecules) 

- Dissimilarity Selection (from Matrix) 

- Build Report for Clustering (from Matrix) 

- Hierarchical Clustering (from Matrix) 

 Filters and Mining Tools 

- Maximum Common Substructure Search 

- Substructure Search 

- REOS Filter 

- Structure Filter 

 Utilities and Converters 

- Principal Components 

- Multi-dimensional Scaling 

- Combine Fingerprints 

- Concatenate Bitvectors 

- Convert Fingerprint to Bitvector 

- Convert Fingerprint to Table 

- Convert Matrix to Table 

- Convert Table to FingerPrint 

- Convert Table to Matrix 

- Convert Bitvector to FingerPrint 

 Modeling 

- Bayes Classification Model Building 

- Bayes Classification Model prediction 

- PLS Classification Model Building 

- PLS Classification Model Prediction 

 

Molecular Mechanics 

- MacroModel Single Point Energy 

- MacroModel Minimization 

- MacroModel Coordinate Scan 

- ConfGen Standard 

- ConfGen 

- Conformational Search 

- Conformational Search and Cluster 

- Premin 

- Impref 

- Uffmin 

Quantum Mechanics 

- Jaguar Single Point Energy 

- Jaguar Minimization 

- NMR Shielding Constants 

- Jaguar Charges 

 

Pharmacophore Modeling 

- Phase Shape 

- Phase DB Query 

- Phase File Query 

- Phase DB Creation 

- Phase Hypothesis 

Identification 

Docking and Scoring 

- Glide Grid Generation 

- Glide Ligand Docking 

- Glide Multiple Ligand Docking 

- XP Visualizer 

 Post-processing 

- Prime MM-GBSA 

- Embrace Minimization 

- Strain Rescore 

- Pose Entropy 

- Pose Filter 

- Glide Ensemble Merge 

- Glide Merge 

- Glide Sort Results 

 

 

 

 

 

 

 

 

Protein Structure Prediction 

- BLAST 

- Prime Build Homology Model 

- Prime Side Chain Sampling 

- Prime Minimization 



Schrödinger nodes 

Workflows 

     Protein Preparation 

- Protein Preparation Wizard 

- Protein Assignment 

     Induced-fit docking 

- IFD and individual steps 

Ligand Preparation 

- LigPrep 

- Ligprep individual tools 

(Ionizer, Desalter, 

Neutralizeré) 

- Epik 

Property Generation 

- QikProp 

- Molecular Descriptors 

- Calculate properties 

Filtering 

- Ligfilter 

- Ligparse 

- Property Filter (Propfilter) 

Readers/Writers 

- CSV Reader 

- Molecule Reader 

- SD, PDB, Mol2 Reader nodes 

- Sequence Reader 

- Alignment Reader 

- Fingerprint Reader 

- Hypothesis Reader 

- Glide Grid Reader 

- Glide Multiple Grid Reader 

- Variable Based Glide Grid Reader 

- Molecule Writer 

- Sequence Writer 

- Alignment Writer 

- Hypothesis Writer 

- Fingerprint Writer 

Converters 

- Molecule-to-MAE 

- MAE-to-Pdb, to-SD, to-Smiles and 

to-Mol2 

- SD-to-Smiles 

- PoseViewer-to-Complexes 

- Complexes-to-PoseViewers 

- String-to-Type 

- Hartree-to-kcal/mol Converter 

- kJ-to-kcal Converter 

 

 

 

 

Desmond 

- System builder 

- Molecular Dynamics 

- Trajectory extract frames and 

manipulation 

- Trajectory reader, CMS reader 

Reporting 

- Run Maestro 

- Run Canvas 

- View CSV (open xls/ooffice) 

- Text Viewer 

 

Tools 

     Combinatorial Libraries 

- CombiGlide Library Enumeration 

- CombiGlide Reagent Preparation 

     Fragments 

- Fragment Joiner 

- Fragments from Molecules 

     Data Manipulation 

- Compare Ligands 

- Lookup and Add Columns 

- Group MAE 

- Ungroup MAE 

 

 

  

      

Structure Manipulation 

- Add Hydrogens 

- Delete Atoms 

- Split by Structure 

- MAE Parser 

- Extract MAE Properties 

- Delete MAE Properties 

- Set MAE Properties 

- Set Molecule Title 

- Set MAE Index 

    Utilities 

- Get PDB 

- Align Binding Sites 

- Protein Structure Alignment 

- Prime Fix 

- RMSD 

- Assign Bond Orders 

- Unique Title Check 

- PDB Name 

- SD Format Checker 

- Generate Smarts 

- Unique Smiles 

- Entropy Calculation 

- RRHO Entropy 

- Boltzmann Population 

- Volume Overlap Matrix 

Scripting 

- Run Maestro Command 

- Chemistry External Tool 

0:1, 1:0, 1:1, 1:2, 2:1 

and 2:2 nodes 

- Python Script 0:1, 1:0, 

1:1,  1:2, 2:1 and 2:2 

nodes 

 



Configuration panel layout ï Maestro vs. KNIME  

Ligand 

Preparation 

Filtering 

Docking 

View  

Results 



Nodes of general use- Readers and converters 

ÅMolecule reader, SD reader... Glide grid reader... 

ÅConverters (Maestro, mae.gz, SD, sd.gz, mol2, PDB, smiles) 

including Molecule to MAE, string to type. Canvas converters 

(Matrix, Fingerprint, Bitvector from and to table). SD format 

checker  

ÅPose viewer to complexes and Complexes to PoseViewer 



Run maestro command and Run Maestro 

 



Nodes of general use- Structure manipulation 

ÅSet MAE properties 

 

ÅExtract MAE properties 

 



Nodes of general use- Structure manipulation 

ÅExtract and Set MAE properties 

ÅGroup and Ungroup, Set MAE index 

ÅMAE parser 

ÅSplit by structure, Delete atoms 

ÅCompare ligands 

ÅUnique smiles, Unique title check, Ligfilter, 

Align binding sites, RMSD, 

Volume overlap matrix... 


















































































