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The creation of automatically extracted databases of materials and properties from the scientific liter-
ature is the building block for data-driven materials science (Materials Informatics). Major related work
in material science consists of extraction of materials and specific properties1, synthesis recipes2, capture
of phase transitions for magnetic and superconducting materials3, and collection of other superconduc-
tors properties from abstracts4.

Figure 1: Workflow schema overview

In the past, we have discussed our
approaches to the extraction of linked
named entities (NER) of materials and
properties 5 6 7 which has been the
core task of the project. However, cre-
ating databases automatically on large
data requires high throughput, com-
plete monitoring, data versioning, and
punctual data reprocessing. Unfortu-
nately, all these requirements cannot be
addressed without designing a hybrid
solution integrated with an existing workflow engine. We have developed a service combining Apache
Airflow (workflow engine) and custom made tasks to use our superconductors extractor service for build-
ing a database of superconductors materials and properties from PDF documents of scientific articles.
The process contains two main steps (Figure 1). (a) ”Extraction” of the document-based annotations
supporting the storage of multiple versions (e.g. when reprocessing documents). (b) ”Aggregation” into
tabular format, where each annotation transforms into various rows for each linked material-properties
combination. We have processed about 250000 PDF documents from journals in materials science from
various publishers, including APS, IOP and Elsevier and obtained a database of nearly 12000 entries of
superconductors materials and linked properties. Furthermore, we plan to integrate manual curation into
the aggregated information to correct mistakes in the automatic extraction.
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