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Caltech

• Big impact – 46 Nobel prizes
• Manages the Jet Propulsion Laboratory 

(JPL), Palomar and W. M. Keck 
Observatories, and co-manages LIGO
• Small - 300 faculty, 1,000 

undergraduates, 1,400 graduate 
students
• Library has run institutional 

repositories since 2001; over 100,000 
items

https://www.caltech.edu/about
www.keckobservatory.org
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CaltechDATA

• Institutional repository for 
Caltech researchers 
(https://data.caltech.edu)
• Started in 2017 
• Grown to over 26,000 records; 

over 10 TB of storage
• Submissions from over 6% of 

campus

Note: Excludes ~23,000 API-migrated records from MEAD 

https://data.caltech.edu/


What’s in CaltechDATA?

Hu, Jiashun and Gurnis, Michael; Supplementary Data for manuscript entitled "Subduction 
Duration and Slab Dip” https://10.22002/D1.1380

J.-B. Béguin et al. Reduced volume and reflection for optical tweezers with radial 
Laguerre-Gauss beams https://10.22002/D1.1346

Iwashita, Yumi et al.; JPL Mars Yard 
Database 
https://10.22002/D1.1332

Valentine Svensson, Eduardo da Veiga Beltrame, and Lior Pachter. Code for 
producing the analysis in the "Quantifying the tradeoff between sequencing depth 
and cell number in single-cell RNA-seq” https://10.22002/D1.1276

Witkosky, Rebecca; Mako thermal infrared 
hyperspectral airborne emissivity image, field 
photographs, and ground-based spectra of the San 
Andreas fault and Thousand Palms Oasis in the 
Coachella Valley, California https://10.22002/D1.1236

Seignovert, Benoît et al. Titan’s global map 
combining VIMS and ISS mosaics
https://10.22002/D1.1173 Chan, Ken , Greenbaum, Alon, Gradinaru, Viviana; 

Visualizing endogenous fluorescence throughout a 
cleared mouse femur
https://10.22002/D1.1234



Repository details
• The initial version of CaltechDATA was 

inspired by Zenodo
• Easy to describe and upload files
• Researchers control their records
• All records get a DOI 
• Integration with GitHub
• API for accessing data

• Lots of other institutions had the same idea



InvenioRDM Partners



Introducing InvenioRDM

• InvenioRDM is build on the Invenio
repository platform (Python!)
• Inspired by Zenodo, but customizable 

by institutions
• Designed around data and software, 

but supports all item types
• CaltechDATA was an early migration; 

Zenodo itself is migrating this fall



Built-in features

• User-friendly deposit form
• Auto-complete 

• Creators and contributors 
with ORCIDS

• Affiliation with RORs
• Subjects
• Awards
• Funders with RORs

• Drag and drop file upload
• Automatic DOI registration
• Draft records

• Community record curation
Want to try it out? https://inveniordm.web.cern.ch/

https://inveniordm.web.cern.ch/


Migration requirements

• Move all ~20,000 records and 
files 
• Customize the repository for 

Caltech
• Theming
• ORCIDs

• Ensure API integrations 
continued to work



Migration strategy

• Relied on standard DataCite metadata
• We used and validated our exporter as part of our backup and API work

• https://github.com/caltechlibrary/caltechdata_api

• Exported all metadata and files
• Imported records using the InvenioRDM API
• Switched from old to new repository once all records were in place



Metadata enhancements

• ROR didn’t exist when CaltechDATA started
• Started with automatic mapping from https://github.com/Metadata-Game-

Changers/RORRetriever, followed by manual verification
• Mapped and split free-text affiliations
• Mapped funders as well

• Other minor cleanup, like splitting subjects
• https://github.com/caltechlibrary/inveniordm-

migrate/blob/master/migrate_caltechdata.py

https://github.com/Metadata-Game-Changers/RORRetriever
https://github.com/Metadata-Game-Changers/RORRetriever
https://github.com/caltechlibrary/inveniordm-migrate/blob/master/migrate_caltechdata.py
https://github.com/caltechlibrary/inveniordm-migrate/blob/master/migrate_caltechdata.py


Theming



CaltechPEOPLE

• Library-wide effort to identify people associated with Caltech and their 
ORCIDS
• Powers our metadata service https://feeds.library.caltech.edu/
• Added to InvenioRDM as a name vocabulary

https://feeds.library.caltech.edu/


Automation with APIs
• Cell Atlas
• TCCON
• Micropublication

More details:
https://www.cni.org/topics/digital-curation/a-sustainable-lightweight-approach-to-digital-content-management-
and-publication

https://www.cni.org/topics/digital-curation/a-sustainable-lightweight-approach-to-digital-content-management-and-publication
https://www.cni.org/topics/digital-curation/a-sustainable-lightweight-approach-to-digital-content-management-and-publication


CaltechDATA and the Cell Atlas
https://cellstructureatlas.org

• Open-access 
textbook on 
microbial cells

• Over 150 videos 
with text and 
narration

• Videos and other 
media stored in 
CaltechDATA; 
automatically 
created with 
CaltechDATA API

https://cellstructureatlas.org/


CaltechDATA and the Cell Atlas
• The v2.4 release 

was automatically 
uploaded to 
InvenioRDM version 
of CaltechDATA

• Only minor changes 
required (like 
addition of ROR 
identifiers)

• Now has built-in 
versioning



TCCON

Total Carbon Column Observing Network (TCCON)
29 Data Collection Sites Around the World

Data files

Data Curation and Processing

Processed Data

https://tccon-wiki.caltech.edu/Sites/Park_Falls
http://tccondata.org/

https://tccon-wiki.caltech.edu/Sites/Park_Falls
http://tccon.ornl.gov/


TCCON Automation

Monthly 
Update

New 
Revision New 

Location
New data files

New README files

Process metadata
Update dates

Process metadata
Update dates

Push metadata and files to CaltechDATA 

Update metadata on tccondata.org

New data files
New License and README files

New version: 
Process metadata

Update dates
Update version and DOI

Update tccondata.org

Push metadata and files to CaltechDATA 

New data files
New License and README files

Update tccondata.org

Push metadata and files to CaltechDATA 



Improvements in InvenioRDM

Community Landing Page

Record With Automatic Versioning



microPublication Biology
• Innovative journal for single 

findings
• May be novel, negative, 

or reproduced
• May lack an overall 

narrative
• Peer-reviewed
• Data files automatically 

uploaded to appropriate 
partner repositories

https://www.micropublication.org/

https://www.micropublication.org/


microPublication Biology and CaltechDATA
• micropublication uses CaltechDATA for supplementary files that don’t fit in a 

domain repository
• Part of our library publishing services
• Automated using the CaltechDATA API
• The micropublication team implemented this independently, and migrated 

independently



Migration Completed!

• We successfully migrated all 
content by our contract deadline
• API integrations continue to work
• Significant improvements to 

landing pages and versioning
• GitHub support coming soon



CaltechAUTHORS
• Over 100,000 records of work by Caltech authors
• Hosted in Eprints since 2004

75,000 clicks/year
Over 1 million downloads

47,000 clicks/year
Over 500,000 downloads

26,000 clicks/year
Over 180,000 downloads



CaltechAUTHORS
• Over 100,000 records of work by Caltech authors
• Hosted in Eprints since 2004

2004 Landing Page
Current Landing Page



We’re migrating CaltechAUTHORS to InvenioRDM

• Move all ~100,000 records
• Capture all customized metadata
• Fully redirect all old URLs
• Build more automation for 

record creation utilizing APIs



Example Customization: Resource Types



Current Status



Conclusion

• InvenioRDM is a powerful, open-source platform for institutional 
repositories
• We successfully migrated CaltechDATA by focusing on standardized 

metadata
• Customized resources can utilize API integrations
• We’re in the process of migrating all our library repositories to 

InvenioRDM

tmorrell@caltech.edu


