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Abstract. The paper presents work in progress towards an applied ontology for
Digital History. The challenge of ontology-based modeling for historical under-
standing is to make explicit the conceptualizations of historians. As philosophy
of history shows, historians build conceptual models of historical events by the
method of ‘colligation’. Grasping different points of view on one and the same
historical event is an essential requirement of historical research. Hence, I focus
on the representation of multiple perspectives on historical events. Although be-
ing already well-established in the biomedical and legal domain, philosophically
informed ontology design principles and patterns are rarely applied in the Digital
Humanities. Thus, the paper explores the role of philosophy and the relevance of
the widely neglected use of top-level foundational ontologies, ontology design pat-
terns, and Semantic Web technologies for augmenting historical understanding via
knowledge modeling.
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1. Introduction

The representation of historical reality as seen from the divergent perspectives of differ-
ent historians, as perceived by historical actors or as reported in historical sources has
requirements beyond the straightforward ‘reality representation’ [49] focused on physi-
cal reality [50] in the domain of the natural sciences. The term ‘ontology’ in computer
and information science is defined as “formal, explicit specification of a shared con-
ceptualization” [51] (extending the famous definition by Gruber [22]). However, the di-
vergent, non-common and ‘unshared’ conceptualizations of different historians demand
more than these approaches.

Despite the important role of philosophical ontology for a “coherent conception of
historical knowledge” [30], the applied ontology approach is widely neglected in the do-
main of Digital History and in the Digital Humanities in general. In line with Garbacz
and Trypuz [19], who state that, “[i]f neither the standard nor the simple patterns meets
your needs, we think you will have to consider a solution that involves some philoso-
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phy”, I propose an approach towards ontology-based modeling of historical knowledge
informed by philosophy of history. The goal is to provide an applied ontology approach
to support historians in modeling their expert knowledge about historical events. I sug-
gest a modular architecture reusing and extending Ontology Design Patterns (ODPs) [25]
for knowledge modeling tasks in the domain of (Digital) History.

2. Related Work

Work—theoretically very similar to the philosophically informed knowledge modeling
approach presented in this paper—was already introduced by Shaw [48]. Despite its the-
oretical foundation informed by philosophy of history, the modeling outcome1 of his ap-
proach achieves the requirements of semantic web and linked data applications, but re-
mains beyond the theoretical demand for knowledge modeling for historical understand-
ing.2

The Spatial History Ontology (SHO) developed by Grossner [21] applies the top-
level ontology DOLCE [18] and its Descriptions and Situations (DnS) ODP [17] and thus
enables the event-based modeling of multiple interpretations of historical processes in-
cluding spatial information. An alternative to the DnS pattern is the Multiple Interpreta-
tion Data Model (MIDM) [43] extension for CIDOC CRM [12]. MIDM allows to model
multiple interpretations of historical events by separating the representation of historical
reality and knowledge about it. Another alternative would be SEM (Simple Event Model)
[23], but it is too simple3 for our purposes [see its application in 2]. HERO (Historical
Event Representation Ontology) [20] is based on DOLCE and focuses on the representa-
tion of thematic and social roles, and considers also perspectival roles—in a more expres-
sive way than SEM. Similar to the SEM approach, the Reporting Event ODP is for mod-
eling divergent representation of events in different news e. g. “to model different opin-
ions of historians” [29]. Finally, the modular Event-Model-F (F) [45] comes very close
to our requirements by providing patterns for modeling multiple interpretations of events
and their interrelations. Concerning modular ontology design, Trame, Keßler, and Kuhn
[52] for instance developed a DnS-based extension for biographies, i. e. to represent the
social roles played by (historical) persons.

In summary, regarding the ontologies which explicitly state the feature of represent-
ing multiple perspectives, views, or interpretations of historical events, SEM is suited to
represent multiple perspectives of different actors involved in historical events (second
use case addressed in the introduction) and views according to different historical sources
(third use case) via its sem:accordingTo property, but not to grasp conceptualizations
of whole historical processes as conceived by different historians (first use case). In con-
trast, MIDM allows the modeling of different conceptualizations of historical processes

1See LODE ontology: http://linkedevents.org/ontology/
2The life cycle of historical information [7] is a good tool to locate the use of Semantic Web technologies in

Historical Information Science [33]. Ontologies are typically applied in the enrichment and editing phases [cf.
33, p. 10], but not in the analysis phase of the life cycle. Though, using Eide’s distinction between ‘modeling
for production’ and ‘modeling for understanding’ [13], I focus on the task of knowledge modeling as modeling
for (historical) understanding, not as modeling for production (e. g. the production of digital editions enriched
with knowledge graphs to support information retrieval and exploration of the content).

3SEM is not aligned with a foundational ontology, has no properties to model relationships between events
and has no thematic roles.
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(M5 Sequence class), but neglects the modeling of roles. Despite its advanced repre-
sentation of thematic and social roles, HERO does not yet provide a DOLCE extension
to support perspectival role modeling. Regarding the other DOLCE-based ontologies,
both SHO and F use the DnS pattern—(F via DUL4)—and therefore are well prepared
for modeling multiple conceptualizations of historical events. However, SHO’s empha-
sis is on the geospatial domain and F was designed with distributed event-based system
applications in mind.

3. Knowledge Modeling for Historical Understanding

Historians perform conceptualization in order to understand historical events. Philoso-
phers of history analyzed this activity as colligation. Walsh [53, p. 59] defines colligation
as “the procedure of explaining an event by tracing its intrinsic relations to other events
and locating it in its historical context”.

According to Abell [1, p. 39 f.] there are two meanings of colligation: tracing causal
connections between events and classifying interconnected events. Though colligation
can also be seen as a two-step process or procedure consisting of these two tasks (see
UML Use Case diagram in fig. 1).

Ontology-Based Historical Information System
Ontology-Based Historical Information System

Trace relations
between events

Trace chrono-
logical relations

Trace mereo-
logical relations

Trace causal
relationsClassify inter-

related events
Historian

Figure 1. Meeting the requirements of knowledge modeling for historical understanding by supporting the
method of colligation. Using a computational ontology providing properties for chronological (e. g. P114
is equal in time to – P120 occurs before in CRM), mereological (e. g. P9 consists of in CRM),
and causal dependence relationships (e. g. P15 was influenced by, P17 was motivated by, or O13

triggers in CRM) [see also 4, pp. 116–118], the historian connects the pieces of historical facts [see also 36,
pp. 1099–1101] and classifies his final interpretation under a colligatory concept.

The Descriptions and Situations ODP (DnS) [17] is applied to support the process of
colligation (see fig. 2) by means of ontology-based modeling as sense-making tool [see
also 14].5 A Description represents the colligatory concepts and relations grasped in a

4http://ontologydesignpatterns.org/wiki/Ontology:DOLCE+DnS_Ultralite
5DnS is not limited to DOLCE and can be adjusted to other top-level ontologies with the categorial dis-

tinction between endurants and perdurants. CRM has the categories E77 Persistent Item for endurants

http://ontologydesignpatterns.org/wiki/Ontology:DOLCE+DnS_Ultralite


“synoptic judgment” [34]. In bio-medical ontologies Descriptions are used to represent
medical diagnoses [e. g. 16]. There is indeed an interesting analogy between the synoptic
judgments of a historian and medical diagnoses of a physician:

a combination of broad medical knowledge, relevant evidence drawn from various
tests, a knowledge of various theoretical possibilities for explanation, and skill in
seeing which interpretation of the evidence works best in a particular case—the dif-
ference being, of course, that the physician deals primarily with law-bound physio-
logical processes, the historian primarily with human conduct and purposive action.
[46, p. 69]

A Situation represents the explanatory relevant historical context, i. e. historical
events and their interrelations. The intent of the Situation pattern is to “represent con-
texts or situations, and the things that are contextualized”6. A Description “provides an
interpretation to a set of observed entities”7.

Hence, a Situation is a historical context of related events and entities as interpreted
in a synoptic judgement (represented by a Description). Note that an instance of a his-
torical process in our ontology is not a process (as perdurant) [see also 21, p. 169], but
a concept conceptualized by a historian (e. g. the colligatory concept ‘Russian Revolu-
tion’). In this way, it is possible to represent multiple perspectives on one and the same
historical phenomenon by modeling Descriptions which define colligatory concepts as
expressed in different historical narratives (see lmm:expresses in fig. 2).

4. Elements of Historical Knowledge Representation

To summarize the proposed approach towards an applied ontology for knowledge mod-
eling in Digital History, the following paragraphs provide an overview of the required
modules or components which cannot be discussed in-depth within this paper.

Event-based Modeling enables the representation of temporal, mereological, and
causal or constitutive relations between events.

Role-based Modeling enhances event-based modeling with thematic and social roles
played by the agents involved in events.

Levels of Reality to represent entities on different ontological levels (e. g. political and
economical in the social sphere) [see 38] can be modeled with DnS in line with the
stratification principle and reification principle [cf. 15, with examples from the legal do-
main]. (See example for epistemological layering in the biomedical domain by Gangemi,
Catenacci, and Battaglia [16, diagram in fig. 6].)

Semiotics has to be added to the ontology to further clarify the representation of histor-
ical reality. Indeed there is some confusion in the distinction between representation and
the represented with the distinction between representation and reality in the DnS pattern
used without explicit modeling of semiotic relations [cf. 26, p. 27]. Different interpreta-

(agents and objects) and E2 Temporal Entity for perdurants (events) and therefore can be extended with an
ontology module for the DnS pattern.

6http://ontologydesignpatterns.org/wiki/Submissions:Situation
7http://ontologydesignpatterns.org/wiki/Submissions:Description

http://ontologydesignpatterns.org/wiki/Submissions:Situation
http://ontologydesignpatterns.org/wiki/Submissions:Description
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Figure 2. Descriptions and Situations ODP from DUL adapted for the representation of different conceptual-
izations of historical processes as conceived in divergent historical narratives. The Historical Process Repre-
sentation ODP sketched here (extensions in namespace prefix hpr aligned to DUL) allows to model temporal,
mereological, and causal relations between historical events by using appropriate properties to represent direct
relationships between events. Thereby, the class hpr:HistoricalProcessCourse enables a straightforward
representation of the historical course of events as traced by colligatory relations according to the historian’s
selection of historical facts (first use case in fig. 1). Finally, the interrelated events, including the historian’s
interpretations of the involvement of historical actors, are reified by a Situation which satisfies a Description,
representing an individual colligatory concept (second use case in fig. 1). (Properties of the class dul:Region
for representation of temporal and spatial location of entities—alongside further details—have been omitted
for clarity in the diagram. The pattern is similar to the Historical Process class in the DOLCE-based SHO
[see 21, pp. 169–177] and needs more modularization as in F’s event interpretation pattern.)

tions of one and the same historical event or historical source can be explicitly modeled
with the Semiotic Ontology Design Pattern [5] or the Linguistic Meta-Model (LMM) in
addition to DnS. LMM’s basic classes Expression, Meaning, and Reference are the
building blocks for Peircean semiotic triangles [see diagram in fig. 2 in 37].

Frames are considered as knowledge patterns and can be used to validate ODPs [40].8

Presutti, Draicchio, and Gangemi [39] argue that the units of meaning in Semantic Web
technologies should be frames, not just classes and properties.

5. Conclusion, Future Work and Outlook

I have shown that the classification of historical events by colligatory concepts and the
multi-perspectival representation of historical reality as seen from the ‘Sehepunckte’9 of
different historians, conceived in their synoptic judgements and presented in historical
narratives can be well supported by applying the DnS and LMM ODPs.

Special ODPs have to be created following a modular approach in order to model
causal narratives, conflict trajectories, biographies, historical travelogues, etc. for spe-
cific case scenarios and use cases (e. g. modeling multiple causal narratives for compara-

8Compare for example the Travel frame in FrameNet with the Linked Places project’s con-
ceptual model of historical geographic movement: http://commons.pelagios.org/2016/10/

linking-linked-places-project-update/
9See Chladenius’s [10, p. 100] concept of viewpoint (Sehepunckt) in his theory of multiperspectivity: http:

//www.deutschestextarchiv.de/book/view/chladni_geschichtswissenschaft_1752/?p=136

https://framenet2.icsi.berkeley.edu/fnReports/data/frameIndex.xml?frame=Travel
http://commons.pelagios.org/2016/10/linking-linked-places-project-update/
http://commons.pelagios.org/2016/10/linking-linked-places-project-update/
http://www.deutschestextarchiv.de/book/view/chladni_geschichtswissenschaft_1752/?p=136
http://www.deutschestextarchiv.de/book/view/chladni_geschichtswissenschaft_1752/?p=136


tive historical analysis or modeling divergent conflict histories as seen from the perspec-
tives of conflict parties or as reported in different historical sources10). So, the next steps
are the further development and the evaluation of the approach in selected case stud-
ies.11 Furthermore, phenomenological ontology as per Husserl’s idea of formal ontology
[27] will be applied to analyze and conceptualize the constitution of objects of historical
research in different realms and on different layers of reality.12

Digital historians should be able to formalize their expert knowledge—at least if the
high demand of philosophy of history is taken seriously by considering that “the more
schematic the conceptualization in a discipline, the more its practitioners are likely to
engage with models rather than concepts” [31, p. 25]. Nevertheless, there remains the
challenge of the computational requirements of “total explicitness and absolute consis-
tency” [31, p. 5] [see also 36, p. 1099] due to the problem of the ‘semantic gap’ between
narrative descriptions and ontology-based models of historical processes [see also 32].
As Saab and Fonseca [44] assert, “formal ontologies are problematic in that they simul-
taneously crystallize and decontextualize information, which in order to be meaningful
must be adaptive in context”. In the end, one has to be careful not to commit “cliocide”
[3] by modeling away all the crucial subtleties of historical reality. At the same time,
applied ontology as a sense-making tool13 is capable to help (digital) historians to bridge
the gap.
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