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The Theoretical Crystallography Open
Database (TCOD) has been launched in
order to collect the results of calculations
performed by many groups using vari-
ous modern theoretical approaches (DFT,
post-HF, QM/MM, etc.), into an open-
access resource. TCOD, based on the
architecture of the Crystallography Open
Database (COD) [1], has adopted the
best practice of using the CIF format [2],
defining data validation criteria for au-
tomated checks and devising approach-
specific dictionaries to homogenize the
data in the fields of theoretical crystal-
lography, which is expanding quickly due
to unprecedented developments of elec-
tronic structure methods. Furthermore,
TCOD puts an emphasis on the prove-
nance and reproducibility of the results
by devising a specific dictionary for the
related metadata. We have employed
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TCOD CIF dictionaries as an interface for
the integration of TCOD with AiiDA frame-
work [3] (http://www.aiida.net), a ma-
terials’ informatics infrastructure that pro-
vides a high-level research environment to
automate the execution of computations,
automatically store inputs and outputs in
a tailored graph database (with particu-
lar care in keeping track of the full prove-
nance of data) and share the results. Such
an integration of automation framework
and database storage allows for the depo-
sition of simulation results with automati-
cally recorded metadata, guaranteeing the
reproducibility of each calculation as well
as the full data provenance for each item
In the database. Moreover, data from the
TCOD database can be easily retrieved
and imported back into AiiDA as an input
for further calculations and analysis.

» atomic coordinates

_atom site fract {x,y,z}

6“uuunuunuuuuuu'.>

/,

Atomistic simulations, http://www.aiida.net
» An engine for automation of computations and storage of full data

provenance;

» Employs a high-level plugin interface;
» Support extendable to all command line interface-based codes;

» Four pillars of AiIDA infrastructure:
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» lattice and symmetry

_cell length {a,b,c}
_cell angle {alpha,beta,gamma}
_symmetry space group name {H-M,Hall}

» bibliography reference

_journal {name full,paper doi}

» computational setup & parameters

_tcod software {package,compiler,library}
dft {XC_functional,pseudopotential} type

» Offer ontologies for data description;

» Aim at automated checks for convergence, computational quality and
reproducibility;

» Enable automated deposition and data mining;

» Can be transformed to Resource Description Framework (RDF)
schemas.
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» Main TCOD dictionary (all _tcod * tags):
» http://www.crystallography.net/tcod/cif/dictionaries/cif_tcod.dic
» svn://www.crystallography.net/tcod/cif/dictionaries/cif_tcod.dic
» DFT dictionary (all aft * tags):
» http://www.crystallography.net/tcod/cif/dictionaries/cif_dft.dic
» svn://www.crystallography.net/tcod/cif/dictionaries/cif_dft.dic

» Open mailing list for discussions:
» http://lists.crystallography.net/cgi-bin/mailman/listinfo/tcod o
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» AIIDA — Automated Interactive Infrastructure and Database for

» Accessible at
http://www.crystallography.net/tcod/

» An open-access resource of theoretical
computation results;
» Based on the infrastructure of COD;

» Stores supplementary material of published CrT:';‘;Ir:“;a'h
research as well as prepublication and personal y Ope% PRy
communication material; Database

» Aims to store the metadata for the full
reproducibility of computation results.
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foster interactions, share
codes, data and scientific
workflows in open
repositories, and promote
standardized formats

environment to encode
complex sequences of
low-level codes into
scientific workflows and
turnkey solutions

low-level tasks to
prepare, submit, retrieve
and store automatically
large numbers of
calculations

persistence of
heterogeneous
simulation data;
database search and
query; reproducibility
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