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But first, a sad memory 
…
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NCBO BioPortal Internet Traffic



NCBO:  Billions and Billions Served 
…
• 540,000 unique users
• 4,100,000 page 
views

• 1,900,000,000 API 
calls



But then our 
Scientific Advisory 
Board said …

• That’s really 
exciting.

• Now, can you do 
something other 
than ontologies.



Interest in “ontology” over time



What have I kept hearing since that 
SAB meeting?
• Ontologies are “old fashioned”
• Ontology languages are too complicated
• Ontology engineering is not an interesting 
problem

• Ontologies coerce people to adopt rigid world 
views

• Generative AI obviates the need for ontologies
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Motivations for the committee
• There has been an explosion of overlapping theory in 

experimental psychology, mainly because promoting a 
new theory seems to be required to obtain tenure

• The lack of standard vocabularies makes it impossible 
to understand how one theory may relate to another

• The lack of standard vocabularies makes it impossible 
to relate theories of behavior to advances in 
neuroscience

• Diagnosis in clinical psychology is confused by 
the lack of a consistent, axiomatized nosology



Concerns the committee had to deal 
with
• Ontologies constrain what people can think
• Development of new theories will be difficult if 
they have to be expressed in terms of existing, 
approved concepts

• Investigators who ignore ontologies 
• Will be able to be more creative 
• Will achieve greater academic recognition (i.e., tenure)

• Behavioral science is simply too complicated to 
comport with any ontology or taxonomy



CONCLUSION: Ontology development and use has the potential to move 
behavioral science forward from a domain in which research is generally 
siloed and the data and results are often incompatible to one in which the 
evidence is searchable and more easily integrated and in which computer 
technology is leveraged in the discovery of new relationships, the 
development of novel hypotheses, and the identification of knowledge gaps. 
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Experimental data need to be described 
with metadata
Who did the 

experiment?
What was the subject 

of the experiment?
What were the 

experimental 
conditions?

What were the results?



age
Age
AGE
`Age

age (after birth)
age (in years)

age (y)
age (year)
age (years)
Age (years)
Age (Years)

age (yr)
age (yr-old)

age (yrs)
Age (yrs)

age [y]
age [year]
age [years]
age in years

age of patient
Age of patient

age of subjects
age(years)
Age(years)
Age(yrs.)
Age, year
age, years
age, yrs
age.year

age_years

Metadata need 
ontologies!



…



NCBI BioSample Metadata are 
Dreadful!

• 73% of “Boolean” metadata values are not actually 
true or false

• nonsmoker, former-smoker
• 26% of “integer” metadata values cannot be parsed 
into integers

• JM52, UVPgt59.4, pig
• 68% of metadata entries that are supposed to 
represent terms from biomedical ontologies do not 
actually do so.

• presumed normal, wild_type



The CEDAR Workbench



x

Metadata template for 
BioSample



Metadata template for 
BioSample



…

Can’t w
e just fix up the metadata mess 

with LLMs?



Metadata “correction” with GPT-4

isolate : TN_32
age : 67
biomaterial provider : Prof. 
Atsushi Kaneda, Graduate 
School of Medicine, Chiba 
University, Inohana 1-8-1, 
Chuo-ku, Chiba 260-8670 
Japan
sex : female
tissue : lung cancer



Metadata “correction” with GPT-4

isolate : TN_32
age : 67
biomaterial provider : Prof. 
Atsushi Kaneda, Graduate 
School of Medicine, Chiba 
University, Inohana 1-8-1, 
Chuo-ku, Chiba 260-8670 
Japan
sex : female
tissue : lung cancer

Sample Isolate Identifier: TN_32
Age of Donor: 67
Sample Contributor: Prof. Atsushi 
Kaneda, Graduate School of 
Medicine, Chiba University, Inohana 
1-8-1, Chuo-ku, Chiba 260-8670 
Japan
Sex of Donor: Female
Sampled Tissue: Lung (afflicted with 
cancer)

GPT-4



LLMs do a terrible job cleaning up old metadata
—until they have access to a CEDAR template!



What can we do to quell these 
concerns?
• Acknowledge that ontology engineering is hard, 
but that good tools can make it easier

• Accept that OWL may not be the “one ring to rule 
them all”

• Educate people about the importance of 
standards for data management

• Accept that important standards come in forms 
that are not ontological
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Interest in “Web Ontology 
Language”
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And, despite a changing world, 
recognize that
• Symbolic representations will always play a major role 

in organizing data, information, and knowledge
• There is something intellectually important in the 

creation of symbolic models that help us to understand 
our world

• Precision in information management demands precise 
ontologies

• LLMs will never obviate the need for access to 
terminological standards 



And, despite a changing world, 
recognize that
• Symbolic representations will always play a major role in 

organizing data, information, and knowledge
• There is something intellectually important in the creation 

of symbolic models that help us to understand our world
• Precision in information management demands precise 

ontologies
• LLMs will never obviate the need for access to 

terminological standards 
• The Ontology Summit persists as an institution, and we 

have a lot to be proud of


