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Meadows, A. J. 
(1974). 
Communication in 
Science. London: 
Butterworths.



The Center for Knowledge Infrastructures conducts research 
on scientific data practices and policy, scholarly 
communication, and socio-technical systems. Their latest 
project, funded by the Alfred P. Sloan Foundation, is studying 
data practices, policy, and infrastructure of multiple distributed 
scientific collaborations, exploring methods of data collection 
and management, innovations in scaling and workflows, and 
multidisciplinary approaches to complex problems.

Christine L. Borgman, Distinguished Professor and 
Presidential Chair in Information Studies at UCLA, is the 
author of more than 250 publications in information studies, 
computer science, and communication. She directs 
the Center for Knowledge Infrastructures with research 
grants from the Alfred P. Sloan Foundation, the National 
Science Foundation, and other sources.

Bernie Boscoe (second from left), a third-year PhD student, 
brings her expertise in computer science and mathematics 
to our studies of data and software relationships in 
Astronomy.

https://knowledgeinfrastructures.gseis.ucla.edu/
http://www.christineborgman.info/
http://works.bepress.com/borgman/
https://knowledgeinfrastructures.gseis.ucla.edu/


Astronomy Knowledge Infrastructures

• Observations: continuity over millennia

• Astronomy became digital: 1970s-

• Array of stakeholders: international

• Private and public funding: renewal

• Consensus mechanisms: Decadal survey

4
http://www.bbc.com/news/magazine-22105898



Project Timelines
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Astronomy Infrastructure Chronology
Astronomy
Infra-
structure

1960-1985 1986-1990 1991-1995 1996-2000 2001-2005 2006-2010 2011-

NASA funded 
infrastructure 
observatories 
missions
centers  
archives & 
data tools

GSFC
IPAC
IRAS
STScI

Hubble 
(HST)
NED

ADS
IRSA
SATC

Chandra
HEASARC
2MASS
MAST
NExScI
Spitzer
WIRE

SOFIA
Spitzer
Suzaku
Swift 

Fermi
(FGST)
Herschel
Kepler
Palomar 
(PTF)
Planck
WISE 

NuSTAR

Other
infrastructure 
observatories
centers 
surveys 
data tools
standards

SAO
CfA
CDS/
SIMBAD
FITS

arXiv
VizieR
Keck

Aladin
NVO
IVOA
SDSS
Gemini
Subaru

Dataverse
GitHub
LSST
Pan-
STARRS
VAO
WWT

ADSASS
DDT 
Jupyter
Note-
book
Zenodo
DES
TMT
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Accomazzi, A., & Dave, R. (2011). Semantic Interlinking of Resources in the Virtual Observatory Era. arXiv:1103.5958 9
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Data Stewardship: The Ideal

13

https://wwwdb.inf.tu-dresden.de/opendatasurvey/
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Wilkinson, et al. (2016). The FAIR Guiding Principles for scientific data management and stewardship. Scientific Data, 3, http://dx.doi.org/10.1038/sdata.2016.18



Data Stewardship: the Reality

14Mount Wilson Solar 
Observatory, 2017

NASA, Cape Canaveral, 
http://www.loc.gov/pictures/resource/hhh.fl04
83.photos.319101p/

Getty Research Institute

http://www.information-age.com/cloud-
computing-pharmaceutical-industry-123462676/

http://www.datamartist.com/data-migration-part-1-introduction-to-the-data-migration-delema

http://gsa.rice.edu/

Graduate students

https://med.nyu.edu/our-community/life-
nyu-school-medicine/life-postdoc

Post-doctoral fellows



Astronomy Infrastructure: Durability

• Collaboration and openness
• International coordination
• Long term value of data
• Agreed standards
– Units of measurement
– Coordinate systems
– Data structures

• Shared resources
– Missions, instruments
– Data Archives
– Tools and technologies The Library of Congress

Operating a hand drill at Vultee-Nashville, woman is working on a 
"Vengeance" dive bomber, Tennessee (LOC) Palmer, Alfred T., 
photographer. 1943 Feb. Title from FSA or OWI agency caption. 
Transfer from U.S. Office of War Information, 1944.

https://www.flickr.com/photos/library_of_congress/


Astronomy Infrastructure: Fragility

• Investment in data stewardship
– Varies by mission
– Varies by type of research

• Space-based vs ground based
• Large missions vs observing proposals
• Shared instruments vs custom 

instruments 
• Access to data varies
– Public archives
– Local data collections
– Derived data

Mount Wilson Solar 
Observatory, 2017



• Curation of tools and technologies
– Shared investments
– Open source
– Proprietary tools
– Local tools, scripts

• International coordination
– Investment in new instruments, missions
– Investment in archives, infrastructure

Astronomy Infrastructure: Fragility

Mount Wilson Solar 
Observatory, 2017



Conclusions

• Infrastructures are fragile
• Durability is an accomplishment
• Visible infrastructure
– Instruments
– Institutions

• Invisible infrastructure
– Data, metadata, provenance…
– Information work

18http://www.datamartist.com/data-migration-part-1-
introduction-to-the-data-migration-delema
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