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Project Context The project DigiKAR (Digitale Kartenwerktstatt Altes Reich / Digital
Lab Map Holy Roman Empire) develops and tests approaches for the collection, modeling and visualization of early modern spatial data from the Holy Roman Empire (especially 17th and 18th century). In contrast to previous approaches to historical cartography, the project takes the incompleteness and ambiguity of analog and digitized sources
(‘messy data’) into account and opens up alternative perspectives on the analysis of spatial practices in the early modern period.
Objectives There are various problems with traditional modeling of geospatial data
which limit the possibilities to integrate, distribute, retrieve, and reuse the data [see detailed list of limitations in 15]. The Linked Data paradigm enables new ways to tackle
these issues [cf. 15]. Thus, the poster presents our Linked Data approach towards modeling geospatial information extracted from different historical sources. Instead of coercing historians to apply conventional (H)GIS technology, we intend to “apply GIS to historical research at their own terms, rather than what GIScience and geography proscribe”
[16, p. 236]. In order to achieve this kind of paradigm change, we apply requirements
engineering guided by ontology-based modeling. In doing so, we consider ‘ontologybased’ not only as data modeling by means of an information system ontology, but also
designing such an ontology informed by philosophical ontology—i. e. applied ontology
[18].
Case Studies The interdisciplinary research group (consisting of historians, geographers and information scientists) will pursue two case studies from different geographical regions and political entities of the Holy Roman Empire: the Electorate of Mainz

and the Electorate of Saxony. The aim of the case studies is to model place-based spatial constructions as well as phenomena of historical mobility and networking in order
to develop data models for similar projects. By prototypically visualizing human, material, and ideational border-crossings in competing spaces of the Holy Roman Empire,
the project addresses central challenges of both traditional imperial historiography and
digital historical cartography. The manifold borders of the Holy Roman Empire and its
territories—that were by no means exclusively political and often contested—are investigated as integral parts of early modern spaces of action and presented as flexible, ambiguous connections of points.
Methodology The poster focuses on our data modeling approach towards the creation
of Linked Data by means of ontology-based modeling. First of all, we need to build
an ontology and corresponding ontology design patterns [20, 13] according the requirements of the interdisciplinary project team. We adapt a method from ontology engineering to satisfy the needs of historians, geographers, cartographers and information visualization specialists: The eXtreme Design methodology [2] is an iterative procedure to
design ontology design patterns which will be included in the basic information system
ontology. The design process starts with the collection of user stories, which describe
requirements in a short, structured form. In the next step, so called competency questions
are derived from each user story. On the basis of the competency questions, ontology
design patterns are selected, extended, or where necessary developed from scratch.
Research Data Life Cycle Seen from a historical information science perspective [3],
ontologies are mostly used in the enrichment stage and editing stage of the historical information life cycle [cf. 17, p. 10]. We argue that ontology as a philosophical discipline—
i. e. as applied ontology—should also be applied in the analysis stage. The method of
ontological analysis ought to support and guide the “modeling for [historical] understanding” as well as the “modeling for production [of maps]” [7]. Using CRM [5] as a
top-level ontology is challenging point of view [cf. 25, 1]. However, for pragmatic reasons we use CRM and the CRMgeo extension [12] to conduct our first experiments in
ontology-based modeling. Individual principalities can be modeled as an instance of the
CRM class E92 Spacetime Volume (superclass of SP1 Phenomenal Spacetime Volume in
CRMgeo) [see 10, fig. 2]. Schneider et al. [26] provide a survey of classes and properties from CRM, CRMgeo, Wikidata, etc. appropriate to represent enclaves and exclaves.
Moreover, they propose the use of topological relations where coordinates and polygons
are not needed for analysis or not even available from sources. Such elements could be
used to model the complex ‘fractality’ [4] of a fragmented early modern entity like the
Electorate of Mainz [see 6, fig. “Das Kurfürstentum Mainz nach 1648”]. An interesting
use case of CRMgeo is to model divergent territorial extents or spheres of influence (political, religious, etc.) recorded in different historical sources by combining the CRMgeo
class SP1 Phenomenal Spacetime Volume with instances of the class SP7 Declarative
Spacetime Volume to represent the contradictory assumptions about a past phenomenon.
Based on our first modeling experiments we will develop ontology design patterns following approaches such as the CRM extension MIDM [24] or the Descriptions and Sitations pattern [9] in order to model spaces of the past according to different interpretations
of historical sources [see 8].

Conclusions An essential feature of historical GIS databases is that they integrate data
from different types of sources [cf. 11, p. 639]. We use Semantic Web and Linked
Data technology as central building blocks to create a geospatial database including
not only spatiotemporal data but also provenance information and—where applicable—
questionable statements. Based on that technological groundwork, we apply ontological
analysis as a method informed by the philosophical discipline of ontology in order to
clarify and analyze concepts of political and social entities in the domain of early modern history [see examples for an ontological analysis of the modern concept of ‘state’
in 22, 23]. With our twofold (technological and philosophical) ontology-based modeling
of integrated data from different historical sources, we gain representation systems [19,
CP 4.418] suitable for diagrammatic reasoning in the sense of “‘gistory”’ [16, p. 237].
Outlook “Rather than a visualisation tool, GIS should be used as a painting tool: a tool
to creatively engage with one’s sources” [16, p. 237]. The use and reuse of the integrated
spatiotemporal data within our project’s research data life cycle will not be limited to
the creation of digital maps (supported by a LOD4WFS [14] implementation), but include the database-supported analysis and non-map visualization of data with spatial relevance. Understanding the Holy Roman Empire as Personenverbandstaat [21, p. 448 f.],
this includes dynamic network analyis based on serial sources). The project Digital Lab
Map questions polygon-centered and line-oriented ‘patchwork maps’ of the Holy Roman
Empire [see also 27] and suggests multimodal and multi-perspective visualizations. Last
but not least, the DigiKAR team engage in a mutual transfer of knowledge with memory
institutions, contribute to historical education, and communicate their research results to
the cultural sector as well as society at large.
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