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We live in a hyperconnected  World



Data quality issues

Robochemistry

Proliferation of errors in public and 
private databases

Automated quality control system



Standards and authorities
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Model-driven experimental studies



info@openphactsfoundation.org @Open_PHACTS
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Why is it so hard to….

Competitors?

What’s the 
structure?

Are they in our 
file?

What’s similar?

What’s the 
target?Pharmacology 

data?

Known 
Pathways?

Working On 
Now?Connections to 

disease?

Expressed in right 
cell type?

IP?



@gray_alasdair Big Data Integration 10

Knowledge is federated



Chemical structures representation



InChI (http://www.inchi-trust.org/)



Chemistry Validation and Standardization Platform



CVSP – submission details





J. Brechner, IUPAC
Graphical Representation of 
stereochem. configurations
Section: ST-1.1.10

DB06287



Chemical Lenses



CVSP - mapping



CVSP – rules





What exactly CRS provides?
1. Chemistry processing

• Validation
• Standardization
• Properties generation
• Properties retrieval

2. Export
• RDF
• SDF

3. API
• Domain-specific searches
• Chemical visualization
• Properties
• Conversions



Subsystems

• CVSP (frontend, backend, database)
• Compounds (frontend, database)
• OpenPHACTS API (frontend, database)
• Datasources registry (frontend, database)
• Processing farm (optional)



CVSP v1.0 vs v2.0

• Indigo  Indigo, CDK, RDKit
• Windows  Platform independent (.NET Core, Docker)
• Web App  Libraries (.NET, Python)
• 3-tier Microservices



CVSP on Jupyter - validation



CVSP on Jupyter - standardization



CVSP on Jupyter – ontologies, chemotypes, etc





Open Science Data Repository (OSDR)



Chemical processing

● Support for chemical 
formats

● Chemistry validation 
and standardization

● Automatic processing 
and visualization



OSDR - documents
• Integrated text-mining



Built-in Machine Learning
● Automated ML 

pipeline
● Pre-built ML 

modules
● Comparison 

between different 
ML algorithms

● NB, NN, RF, SVM, LR
● DNN



FAIR Data Principles



Extensible micro-service based architecture



Summary
• OpenPHACTS Chemistry Registry System (CRS)

• Uses open source toolkits (CDK, RDKit, Indigo)

• Rules are expressed in XML format

• Can handle specific cases via modules

• Supports FAIR data principles

• Evolve and improve continuously



Thank you!

On Web:
scidatasoft.com

Slides: 
https://www.slideshare.net/valerytkachenko16

Contact us:
info@scidatasoft.com
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