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Introduction: AstroMat is a comprehensive data 
system for laboratory analytical data generated by the 
study of astromaterials samples curated at the NASA 
Johnson Space Center[1]. It is designed as an ecosystem 
of interconnected applications that provide human- and 
machine-readable interfaces to the data gathered and 
managed in AstroMat’s databases[2]. 

The direction Astromat takes in the era of big data 
will depend on how we address the following ques-
tions frequently asked by scientists: Can I pull all ana-
lytical data organized by sample, location and other 
criteria to deal with particular questions? Can I stream 
all the analytical data that I need into my Jupyter note-
book? How can I integrate the analytical data hosted in 
Astromat into other tools, eg. Machine learning work-
flow and computational modeling? The Astromat Syn-
thesis, a data pipeline available to generate analysis 
ready data following FAIR principles from various 
data sources, is responding to these questions. 

Fig. 1. Astromat Synthesis 

Astromat Synthesis: In spite of the vast quantities 
of analytical data that have been generated on astro-
materials, there is no easy way to amalgamate high-
quality, analysis-ready data from multiple sources for 
novel research. Vast amounts of analytical data reside 
in science articles without connections. Invaluable 
sample metadata are scattered among official agencies 
and communities. The Astromaterials Data System 
(AstroMat) addresses these challenges by: transform-
ing analytical data dispersed in publications and tables 
with different formats into AstroDB; makes discon-
nected data connect; consolidates metadata of sample, 
method and source; generates various indexed JSON 
document collections, all to meet different scientific 
and technical needs. Conclusion: The Astromat Syn-
thesis is one of the core components of the Astro-
materials Data System. Its flexible architecture allows 
continued integration of data from new sources, and 
makes data ready for further analysis and synthesis 
following the FAIR principles. 
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