
DISCOVERABLE DATA
And the ontologies to facilitate it



• Data Privacy and Security Concerns
• Infrastructure and Technology Differences
• Talent Acquisition and Retention

Integration
• Disciplinary Silos
• Data Heterogeneity
• Complexity of Systems
• Lack of Standardized Methods
• Resource Constraints
• Cultural Barriers

Data & Analytics
• Data Quality and Reliability
• Data Volume and Complexity
• Data Privacy and Security
• Data Analysis Techniques
• Reproducibility
• Collaboration and Communication

Total Quality
• Evolving Regulations and Guidelines
• Complex Research Ethics
• Data Privacy and Security
• Research Integrity and Misconduct
• Resource Constraints
• Balancing Compliance with Innovation

Globalized R&D
• Cultural and Language Barriers
• Time Zone Differences
• Regulatory and Legal Differences

Intellectual Property Issues
Reproducibility Crisis
Societal Resistance

Innovation
Funding and Resource Constraints
Ethical Considerations
Interdisciplinary Barriers
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• Spreadsheets
• Text Sections
• Batch Records 
• Logbooks
• Sharepoint
• Fileshares
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• AI is the same as Machine Learning
• AI can magically find the answer
• AI learns by itself
• AI is intelligent
• AI is infallible



AI is only as good as its source data
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PROJECT A STUDY 1 STUDY 2

EXP 1
EXP 2

EXP 3

STUDY 3

EXP 4

EXP 5

EXP 6

EXP 7
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Flexible
Intuitive

Not Clicky
Attractive

Fast

but….

“data” is hard to find 
and use

Rigid
Complicated

Information Dense
Lots of 

Configuration
Slow

but….

Data can be analyzed 
and reused
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…BIOVIA OUT-OF-THE-BOX ONTOLOGIES

Measurements Activities Unit Operations Equipment Class

Data from an 
observation, instrument 

or calculation

140

A category of 
measurement from 

characterization

52

A type of work in a 
laboratory that involves 

materials

43

Data structure to 
integrate a laboratory 

instrument

<150



10

…COMBINED WITH INDUSTRY STANDARDS

…and others
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PARAMETERS AND QUALITY ATTRIBUTES
The quality attribute of a parameter defines comparability of results across activities

Water Content 

Color

Visible Particles

Parameter Parameter Type Scientific Data Type Quality Attribute

sample input sample sample

method name task string assay.watercontent.method

water content output mass concentration assay.watercontent.watercontent

Parameter Parameter Type Scientific Data Type Quality Attribute

sample input sample sample

color output color appearance.color

preparation input string appearance.color.preparation

method name task string appearance.color.method

reference output string appearance.color.referencestandard

assessment output pass/fail appearance.color.assessment

Parameter Parameter Type Scientific Data Type Quality Attribute

sample input sample sample

method name task string appearance.visibleparticles.method

sample size input volume appearance.visibleparticles.sampleamount

particle count output count appearance.visibleparticles.count

assessment output pass/fail appearance.visibleparticles.assessment
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GENERIC V SPECIFIC
Generics Analyses are intended to relate specific techniques together

Example | Water Content

Possible specific analyses (with or without 
equipment integration)

• Karl Fisher
• Loss on Drying
• NIR
• Electrical
• Microwave

All methods produce the same final Result.  
Specific methods may produce additional results.



13

Homogeneity Model

Texture Model

Cost Model

Hardness Model

Particle Size Model

Mathematical solvers that experts use to advise the business
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User experiences anyone can use to solve business problems
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DATA This is the foundation of a virtual twin. It's the real-time information 
gathered from the entity or system. This can include sensor readings, 
performance metrics, and other relevant data points & measurements.

MODEL A model is a representation of the entity, process or system. It's 
created based on the data collected and incorporates mathematical equations, 
algorithms, and simulations to predict behavior, identify potential issues, and 
optimize performance.

VIRTUAL TWIN The virtual twin is the combination of the data and the 
model. It's a virtual replica of the entity, capable of mirroring its behavior, 
history, and future states.
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Combining real world data and evidence with models to assess outcomes

Product Virtual Twin Process Virtual Twin Plant Virtual Twin
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