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NIST 
Disclaimer

Certain commercial equipment, instruments, materials, 

vendors, and software are identified in this talk for 

example purposes and to foster understanding. Such 

identification does not imply recommendation or 

endorsement by the National Institute of Standards and 

Technology, nor does it imply that the materials or 

equipment identified are necessarily the best available 

for the purpose.

Any opinions expressed are my own, and not a statement 

on behalf of the U.S. Government.
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FAIR Data Principles

Wilkinson et al., Scientific Data, 3, 160018, 2016 (link)
Image: Sangya Pundir - CC-BY-SA 4.0
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https://doi.org/10.1038/sdata.2016.18
https://commons.wikimedia.org/wiki/File:FAIR_data_principles.jpg
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A LIMS for materials microscopy

Laboratory

Information

Management

System
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What does a LIMS for microscopy look like?
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Instrument and 
image/spectral 
metadata from 

central file 
storage
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User and session 
information from 

SharePoint 
calendar
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Harvesting and extracting experiment metadata

User-triggered 
session 

information

Users’ freeform 
and/or structured 

notes
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...to be implemented



How do we actually do it? 

● nexusLIMSPython package:

○ Session logger: A portable Windows application that runs on the individual microscope PCs; logs 

simple information to a database about when an Experiment has occurred

○ Harvesters: Connect to external sources to collect session metadata (such as the SharePoint 

reservation system)

○ Extractors: Inspect data files saved on disk to pull out relevant metadata contained - also 

preview generation

○ Record builder: The “heart” of the NexusLIMS back-end; orchestrates creation of a new record 

and its insertion into the NexusLIMS CDCS instance
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Building a schema for materials microscopy

● Data is most useful when 

intelligently structured
○ Allows browsing, querying, 

transforming, validating, etc.

● Structure should be tailored to 

context
○ What information could a 

researcher/manager/auditor want to 

see? 

● A “record” represents an 

individual experimental session on 

microscope

10

J.. Taillon, et al.,  Microscopy and Microanalysis, vol. 25, no. S2, pp. 140–141, 2019.



What does a LIMS for microscopy look like?
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For more details on CDCS, 

please visit: 

https://go.usa.gov/xfKXX

https://go.usa.gov/xfKXX






Querying the database
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Querying the database
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Querying the database

13.3



Browsing and previewing (meta)data
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Browsing and previewing (meta)data
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Browsing and previewing (meta)data
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Browsing and previewing (meta)data
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Browsing and previewing (meta)data
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Browsing and previewing (meta)data
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Browsing and previewing (meta)data
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Browsing and previewing (meta)data
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Browsing and previewing (meta)data
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Data management without the effort

● NexusLIMS implementation in current use by over 50 research staff

● Key pieces:

○ Networked instruments

○ Centralized storage

○ Metadata schema 

○ Leveraging existing tools (CDCS)

● Final step: Data publication

○ https://data.nist.gov
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https://data.nist.gov


What’s next? / When can I use it?
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● Integration/federation with other repositories

○ Sample, instrumentation, etc.

● Bindings for “cloud” processing

○ Import data directly from (for example) Jupyter notebooks

● Still in internal use/testing

○ Will soon be released at https://github.com/usnistgov

○ Full publication in coming months

https://github.com/usnistgov
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Thank you!

Joshua Taillon
joshua.taillon@nist.gov
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