
• General thoughts: Chemical analysis in the laboratory
• Plethora of instrument types, complexities, scale of data generation

• Instrument components: how many need unique PIDs? -> peripherals

• Contextualizing a measurement
• Environmental conditions: temperature, humidity, power stability

• Calibration: Most recent, history, trends in results -> contamination

• Service: Date of last service

• Problems with instrument data
• No units!  Data not reported with the correct accuracy (significant digits)

• Proprietary software hides useful data in some cases

• Data export may not be complete to open formats (e.g., JCAMP-DX)
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https://iupac.org/what-we-do/digital-standards/jcamp-dx/

https://iupac.org/what-we-do/digital-standards/jcamp-dx/


IUPAC FAIRSpec Project
• The project will develop standards for the production and dissemination of digital data

objects that contain enough spectral data and metadata that they can be (a) findable
through semantic searches on the web, (b) available through standard interfaces, (c)
interoperable and transferable between systems, and (d) readable and reusable over time,
for both humans and machines.

• Working on a finding aid and package format to link chemical substances to spectral data

• GitHub Repository: https://github.com/IUPAC/IUPAC-FAIRSpec

• Project Website: https://iupac.org/project/2019-031-1-024/

• Paper: https://doi.org/10.1515/pac-2021-2009

https://github.com/IUPAC/IUPAC-FAIRSpec
https://iupac.org/project/2019-031-1-024/
https://doi.org/10.1515/pac-2021-2009


Units of Measurement Interoperability
• In Nov. 2022 the 27th CGPM (Committee on the Metre Convention)

approved a resolution to digitalize the SI (work to be done 2024-2027)

• Two important services to support this effort are already under 
development
• An SI Digital Reference: A digital version of the content of the SI (with unique 

endpoints for all the units and prefixes currently defined in the SI brochure)
• The Units of Measurement Interoperability Service (UMIS): A mapping service 

between different digital unit representation systems (there are ~20) and reference 
back to the SI Digital Reference.

• CIPM TG on the Digital SI:
https://www.bipm.org/en/committees/ci/cipm/wg/cipm-tg-dsi

• CODATA TG Digital Representation of Units of Measurement (DRUM):
https://codata.org/initiatives/task-groups/drum/

• Inventory of units of measurement representation systems:
https://codata.org/wp-content/uploads/2022/12/DRUM_Units_Inventory_120522.pdf

https://www.bipm.org/en/committees/ci/cipm/wg/cipm-tg-dsi
https://codata.org/initiatives/task-groups/drum/
https://codata.org/wp-content/uploads/2022/12/DRUM_Units_Inventory_120522.pdf


An Open Semantic Framework
for Data-Driven Discovery
• SciData: A generic framework for storing research data

• Based on three categories of data:
Methodology (how), System (what) and Dataset

• JSON-LD as the encoding supported by the SciData 
Ontology that defines the structure of data in RDF

• Methodology and System are generic containers to hold 
contextual data about instruments, procedures, settings 
and what has been studied – chemicals, organisms, etc.

• The more detailed the metadata the better the context 
of the research is represented

• More info at: https://stuchalk.github.io/scidata/

Award: 1835643

https://stuchalk.github.io/scidata/


https://stuchalk.github.io/scidata/examples/nmr.jsonld

SciData Example

https://stuchalk.github.io/scidata/examples/nmr.jsonld
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