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Introduction

In accordance with the goals of this round table we want to present an approach that provides in a
first step open excavation data in RDF for prehistoric mining archaeology applying the FAIR
principles and in a second step creates metadata for the ARIADNE catalogue based on the data
created in the first step with little additional input.

Step 1: Creating open excavation data for prehistoric mining archaeology in RDF

We want to present an approach to create RDF data that uses Excel spreadsheets for data entry,
Postgres database for data transformations and sematic tools like Karma or OntoRefine for RDF
creation. For Thesaurus creation mind mapping software is used in addition to ease the creation of
a hierarchical structure of terms. The pipeline for RDF data creation is illustrated in Figure 1.
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Fig. 1 Pipeline for RDF data creation

The approach was executed with data from a project related to prehistoric mining activities in the
eastern Alps of Austria. The data were collected during several scientific research campaigns and
as the data are of archaeological nature, the methodologies and guidelines of ARIADNE (Advanced
Research Infrastructure for Archaeological Data Networking in Europe) were already used to process
the data making them FAIR (FORCE11 2019).

Methods and Materials

Research data were deposited at the Zenodo repository located at the CERN Data Center which
has experience in long-term archiving and assigns DOIs (Digital Object Identifier).

The modelling of the excavation data was based on the three different main components of (1) the
material research objects like sites, trenches, stratigraphical units and finds, (2) the activities like
excavating or analyzing a find and (3) the actors like archaeologist or a labor. These were each
entered in different excel sheets and related through identifiers as it would have been done in a
relational database. Because of such detailed modelled provenances, it is possible to explicitly
specify the different research activities with their specific methodologies and lining them to the
investigating person or institution.

The excavation data was derived from projects at the research center HIMAT (History of Mining
Activities in Tyrol and adjacent areas) conducted by the Archaeological Department of the University
of Innsbruck. The documentations were done according to the guidelines of the Federal Monuments
Office (BDA — Bundesdenkmalamt).

To ensure long-term preservation all documentation files were converted to file formats specified by
the guidelines of the ADS (Archaeology Data Service, York) before uploading them to Zenodo and
receiving a citable DOI. For the conversion a python-program was written within the research-project
“FAIR Data for Prehistoric Mining Archaeology” (Hiebel et al. 2019). Because Zenodo gives one
single DOI to a whole dataset the python-program also writes a metadata-file where each folder and
file receives a unique identifier consisting of the Zenodo-DOI and an ongoing number. While this
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“step”, although important, is pretty simple and not really innovative, it is the combination of the
different data and documents from the individual projects which make the data truly Interoperable
and Reusable. It needs to fulfil basically two requirements. First the model behind all resources
needs to be general enough that all projects can be included, but compact enough to allow the
research on specific questions. And secondly a shared vocabulary/thesaurus and ontology which is
usable but extended enough to fulfil all needs.

For the creation of the metadata for all generated and deposited files and research documents the
CIDOC CRM ontology with its extension was used. CIDOC CRM is an ISO standard for Cultural
Heritage Information, which was adopted as the conceptual background by ARIADNE, the European
Union Research Infrastructure for archaeological resources. CIDOC CRM was extended in the
course of ARIADNE with CRMarchaeo to model archaeological excavations and which was build
based on the official documentation requirements of different countries including the Austrian
Federal Monuments Office (BDA). CRMsci was used to model scientific observations. Concepts
specific to mining archaeology research are organized with the DARIAH Back Bone Thesaurus, a
model for sustainable interoperable thesauri maintenance, developed in the European Union Digital
Research Infrastructure for the Arts and Humanities (DARIAH). SKOS (Simple Knowledge
Organization System) was used to organize our vocabularies, another semantic web standard for
sharing and linking knowledge organization systems such as thesauri, taxonomies, classification
schemes and subject heading systems. One essential step to use the created data for aggregation
in ARIADNE as described in step 2 was to map the concepts used in the research data to the
concepts of the Getty AAT and PeriodO.

Step 2: Creating ARIADNE Aggregation Data

To create ARIADNE Aggregation Data additional information specific to the ARIADNE Catalogue
was entered in a “ADRIANE Metadata” Excel spreadsheet and a modelling to the ARIADNE
catalogue had been performed to create the RDF necessary for the ARIADNE Portal. Through using
URI identifiers from the RDF network created in the previous step one within the “ADRIANE
Metadata” Excel lots of the information provided in the original network can be accessed and used
for the ARIADNE catalogue. SPARQL Queries have to be written to provide these additional data
for the ARIADNE METADATA catalogue and we are now in the course of doing that. Meanwhile the
information included in the “ADRIANE Metadata” Excel spreadsheet will be available in the
catalogue. Figure 2 illustrates the desired workflow.
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Fig. 2. Adding the ARIADNE Metadata Spreadsheet to the Pipeline
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