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Introduction:  The Multi-INstrument Database
(MIND) is a cloud-based research data management
repository that hosts and integrates diverse datasets
generated by instruments across multiple institutions
and astrobiology research endeavors. The NASA As-
trobiology Institute (NAI) and Mars 2020 rover mis-
sion share the goal of searching for locations where life
could have existed or could exist today; however, the
methods of data organization across the astrobiological
efforts are non-uniform [1], [2]. The growing data del-
uge has produced problems with organization of data,
and concern from the astrobiology community about
the sharing and reuse of datasets [3]. MIND establishes
a distinct data ontology for the preservation of vetted
data using well-documented standards. The singular
goal of this database is to be a permanent, reliable, and
ever-growing resource for astrobiology research.

On Earth, analytical methods including deep UV
Raman and fluorescence spectroscopy, electron mi-
croscopy, and molecular biological techniques, operate
over multiple spatial and spectral scales. In the case of
Raman and fluorescence, macro- and micro-mapping
of spatial distribution of aromatics, aliphatics, and
minerals offer the possibility to correlate organics and
minerals with morphology [4]. Investigation of near-
and sub-surface environments on Earth will augment
future analysis of Mars and Europa mission data. The
sample-centric organization and breadth of well-vetted
datasets of terrestrial data analogs and standards in
MIND will support Mars and Europa surface opera-
tions. Surface instruments investigate potential evi-
dence for life by examining persistent morphology,
chemical signatures, and spatial distribution of com-
pounds in rock and ice. SHERLOC (Scanning Habita-
ble Environments with Raman and Luminescence for
Organics and Chemicals) on Mars 2020 is a robotic
arm-mounted deep UV fluorescence and Raman spec-
trometer that will identify potential biosignatures and
characterize mineralogy both on and near- surface [2].

Investigation of key astrobiological questions often
pairs in situ data with Earth-based laboratory analogs;
correlative comparisons can characterize Mars habita-
bility and the possibility for “life as we know it”. For
terrestrial analogs, astrobiologists assess how biosigna-
tures and evidence of habitable environments persist
across epochs on Earth. The Life Underground pro-

gram funded by NAI performs these assessments as a
research theme that investigates near and sub-surface
intraterrestrials.

The first sequence of the spectral pipeline begins a
recurring down-selection of sample spot analysis; in-
cluding each scale within the same database permits
interplanetary correlative data analysis. Terrestrial data
native to one database rather than many could better
support research efforts that compare morphological
features on Mars with like features on Earth. Data be-
longing to a single ontology could prevent comparisons
across terrestrial datasets collected without translatable
data standards. Defining data standards across myriad
analytical techniques is necessary, albeit difficult, in a
robust research data management system. Within
MIND’s “sample-centric” relational database is a de-
fined taxonomy of instruments and data sources. The
purpose for this organization is two-fold: 1) Data from
multiple analytical techniques can be associated to a
given sample; 2) custom PHP scripts can perform serv-
er-side searching and ordering actions to enable innu-
merable processing functions. Analysis of raw data
involves a top-down interrogation of data, whereas the
collection and curation of data involves a bottom-up,
forward-looking approach. Keeping in mind these two
necessities, MIND was conceptualized and then modi-
fied. Continued adjustments to the original database
have grown a barebones architecture into a comprehen-
sive data management system for terrestrial rock and
ice sample storage and analysis.

A database like MIND, using a unifying data ontol-
0gy, can support a cross-disciplinary search for “life as
we know it”, by 1) storing well-documented datasets;
2) facilitating access to, and analysis of, these large
data sets using cloud-computing capabilities, and; 3)
enabling correlative analysis of raw and derived data
aross analytical techniques.
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