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Sommario

I1 presente contributo illustra una posizione sul ruolo dei modelli e della model-
lizzazione nel contesto del Research Software Engineering (RSE) nelle Digital
Humanities (DH). La nostra ipotesi ¢ che all'interno del contesto nel quale opera
il King’s Digital Lab, influenzato da fattori storici e di gestione manageriale, la
produzione di modelli ¢ di fatto il contributo essenziale dell'RSE all'epistemolo-
gia di DH. Tuttavia, riteniamo che quando considerate da una prospettiva di RSE
olistica, che include - pur non essendo ad essa limitata — la modellizzazione em-
pirica e predittiva, queste attivita di modellizzazione non siano state studiate in
modo abbastanza sistematico da supportare a pieno questa posizione. Il nostro
contributo puo soltanto indicare qualche idea e abbozzare un approccio che mer-
iterebbero ricerche piu approfondite.

Abstract

This paper' offers a position on the role of models and modelling in the context
of Research Software Engineering (RSE) in Digital Humanities (DH). Our hy-
pothesis is that within the context that King’s Digital Lab operates, shaped by
historical and management factors, the production of models is arguably the core
contribution of RSE to the epistemology of DH. However, we argue that, when
analysed from a holistic RSE perspective, encompassing but not limited to em-
pirical and predictive modelling, these modelling activities have not been stud-
ied systematically enough to support such a claim in straight-forward ways. Our
contribution can only gesture at some ideas and sketch a framework that would
need further research.

1 Context

It is important to consider the institutional milieu which informs this paper.
The authors currently cover different roles at King’s Digital Lab (KDL), a

' A preliminary version of this paper was presented at the symposium Computational

Text Analysis and Historical Change, held at Humlab, Umea University (Sweden),
4-6 September 2019 as well as other venues and then expanded for the ADHO 2020
Digital Humanities conference (cf. Ciula et. al 2020).
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Research Software Engineering (RSE) team hosted by the Faculty of Arts
& Humanities at King’s College London. In operation since 2015 and of-
ficially launched in November 2016, KDL is a Digital Humanities (DH)
lab with significant research software engineering capacity. The team pro-
vides software development and infrastructure to departments in the Fac-
ulty of Arts & Humanities while also collaborating with a range of external

partners in the higher education and cultural heritage sectors (King’s Dig-
ital Lab 2018).

The team includes research analysts and software engineers, designers,
and systems managers. The engineering team is supported by a project as
well as a lab manager, director, and deputy director.

According to Hans Radder “experimentation involves the material real-
ization of an experimental process (the object of study, the apparatus, and
their interaction)” (Radder 2003: 4). In the case of KDL, the experimental
process is realised in its Software Development Lifecycle (SDLC). As the
diagram in figure 1 illustrates, the SDLC guides the interactions within
KDL’s experimental process. For the experimental process to take place at
all, experts are needed. Expertise entails roles, professional identity, ca-
reers but also tacit knowledge and stability (cf. Smithies 2019). The ‘appa-
ratus’ in this case are the technical systems considered adequate for KDL’s
experimental process; these range from the lab’s infrastructure architecture
to technology stack, to the range of tools and apps used for development
(as well as for project management and monitoring purposes).

2 As outlined in King’s Digital Lab (2018), KDL is a research infrastructure in the
sense that:

We design and implement systems, infrastructure, tools, and processes needed to produce a

heterogeneous range of high quality digital scholarly outputs (from historical databases and digital

editions to data visualisations and infographics, from georeferenced maps to natural language processing
workflows and immersive experiences).
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Figure 1: KDL Software Development Lifecycle (SDLC) by Ong (cf. King’s Digital
Lab 2019).

The diagram describes the lifecycle of a project idea evolving from an
initial contact with partners to the final release and maintenance phases.
Key milestones in KDL projects are easily mappable to Agile dynamic sys-
tems development method (DSDM) — characterised by strong foundations
and governance — and its project phases (cf. Agile Business Consortium
2014), namely pre-project, foundations and feasibility assessment. They
run from initial contact to the first kick off meeting, followed by an evolu-
tionary development phase with planned deployments and release process,
followed in turn by the post-project phase (cf. Ciula / Smithies 2023). KDL
adopted a tailored version — under continuous improvement - of Agile
DSDM to manage priorities within and across multiple projects and to
acknowledge the fluid nature of the design and development processes as
the solution and the research context evolve during projects lifecycles (cf.
King’s Digital Lab 2018).

As argued elsewhere (cf. Smithies / Ciula 2020; Ciula / Smithies 2023),
the core intellectual challenges — entangled with technical ones — KDL
faces lie in aligning the four dimensions of the lab’s multifaceted socio-
technical ecosystem: team, data, models, and systems. The range of inter-
actions amongst the team, systems, processes, and products of modelling
at a given moment in time are guided by pragmatic alignment between the
social reality of the laboratory environment, technological innovations,
standards, digital methods and relevant conceptual frameworks.
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2 Definitions: Digital Humanities, modelling and models

KDL operates within a unique context. It claims its origins in the pioneer-
ing work of colleagues at King’s College London working in applied
computing in the Humanities, beginning in the 1970s (cf. Short et al. 2012).
However, the crossings between RSE and DH communities at King’s and
internationally are only recently being highlighted and explored (cf. Gold
2009; Smithies 2019; DHTech Group 2019). We argue that the study and
building of models is one of the dimensions via which these crossings
emerge more vividly, with substantial epistemological implications and in-
novative ramifications for the field of DH as a whole. We intend models
here in a relatively wide sense, as artefacts of different kinds including but
not limited to computational models. We focus mainly on data and
interface models as opposed to computational and methodological process
modelling which are by nature less amenable to being captured in a snap-
shot and pinpointed. A systematic study of the former can however also
reveal insights on the latter.

DH is humanities scholarship transformed and extended by the digital and
vice versa. This mutual transformation and extension concerns tools as
well as epistemologies (cf. Ciula 2017; Ciula / Marras 2019: 35) and is the
object of critical research in DH. DH praxis foregrounds a modelling ac-
tivity that is present in most research but often unexamined. The core prac-
tice of research in DH, as practiced in KDL, is modelling (e.g. cf. McCarty
2005: 20-72; Buzzetti 2002; Beynon / McCarty 2006; Flanders / Jannidis
2018), which implies the translation of complex systems of knowledge or
conceptual frameworks into computationally processable models or
operational frameworks. The centrality of modelling to KDL is contingent
on historical factors - mainly the historical development of DH at King’s,
and KDL’s intellectual history linked to the humanities computing tradi-
tion - as well as on its first director wanting to position KDL at the inter-
section of engineering and theory, with modelling being the obvious
vanishing point between the two (Smithies 2017).

Findings from a recent project (cf. Ciula et al. 2018) which reflected on
definitions of modelling and how they apply to the DH context could be
summarised in the following points:
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1. Modelling is a process of signification and in particular a creative
process of thinking and reasoning, where meaning is made and ne-
gotiated through the creation and manipulation of external represen-
tations.

2. Adopting Nancy Nersessian’s (2008) continuum hypothesis whereby
modelling in research is a refinement of modelling in everyday life,
modelling as a research strategy is a process by which researchers
make and manipulate external representations - what Peter Godfrey-
Smith (2009) calls “imaginary concreta” - to make sense of objects
and phenomena.

Such a definition of modelling spans the whole range from ‘deformative’
to empirical modelling® and is inclusive of formal or predictive modelling
(cf. e.g. Joslyn and Turchin 1993). Models are external representations cre-
ated and manipulated for specific purposes; they are the residues of mod-
elling processes which make them potential objects of study in philosophy
of science but also in other disciplines. From this wide perspective, models
are indeed documents which can be studied across the history of the hu-
manities tradition also prior to the introduction of computational model-
ling.*

KDL assumes, therefore, in the tradition of applied computing in the hu-
manities and histories of the humanities such as Rens Bod’s, that modelling

3 Cf. what James Smithies argues with respect to DH modelling as an example of

postfoundational epistemology and methodology (Smithies 2017: 174-9), and to
what he labels “software intensive research” in the humanities:

[...] data analysis in the humanities functions along a continuum of practice, from rigorous studies that
ask to be critiqued in formal mathematical terms, to studies in corpus linguistics that use data analysis to
build empirically verifiable arguments, to heuristic explorations that aim to surface unexpected
information from a large dataset or ‘deform’ a text in unexpected ways to prompt new readings of it. At
this end of the continuum, algorithmic analysis is used as a hermeneutic rather than empirical method.
(Smithies 2017: 168).

4 With this respect, Rens Bod claims the following:

Modelling is ubiquitous in the humanities: while scholars do many things, the search for patterns and
principles, and the links between them, is found in all humanistic disciplines and periods. Modelling in
antiquity consisted mainly of explaining and constraining patterns by means of principles. In the early
modern period, modelling also included the prediction and refutation of patterns by means of these
principles. Since the late nineteenth century, the focus shifted to interpreting and criticizing patterns by
means of principles [...]. The exploration of different modelling strategies and practices in the (history
of the) humanities has just begun and may lead to a new field coined History and Philosophy of the
Humanities (HPH), analogous to History and Philosophy of Science (HPS). (Bod 2018: 78).

For the historicity of models in DH see Knox (2012), Ciula (2017a) and Ciula /
Marras (2016).
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1s more than an epistemological or methodological choice for RSE in the
humanities, but an unavoidable requirement for the design and develop-
ment of digital research outputs. It inhabits the space where engineering
method and critical theory meet and in this sense is an ontological
prerequisite or methodological ground of DH software engineering (cf.
Smithies 2017: 3). If it is de-centred from the software development pro-
cess (in favour of; say, historical method or literary theory) the purpose and
nature of the DH research process is fundamentally altered, and the result-
ing outputs potentially undermined.

In the context of experimental settings applied in multiple disciplines
and domains, David Gooding (2003) claims that computational approaches
are analogues to other processes of abstraction, measurement and contex-
tual interpretation, whereby reduction of complexity is followed by expan-
sion in the guise of a double funnel-shaped process (cf. Gooding 2003:
Figure 13.4; McCarty 2018: Figure 1). Complex phenomena are reduced
to enable quantification and manipulation to then be subjected to a process
of expansion, for example via the visualisation of findings to make them
interpretable. The process of signification that unfolds in modelling activ-
ities (cf. Ciula et al. 2018) implies translation, negotiation and
transformation of meaning. These transformations occur both in modelling
processes engaged with abstraction of complex phenomena into rule-based
procedures - what Gooding calls reduction (2003: 280) - and in modelling
directed at the re-integration - or expansion (Gooding 2003: 278) - of the
results of that reduction into interpretative frameworks such as explanatory
diagrams and data visualisations.

3 Modelling in an RSE context

Operationalisation makes models formalised into, for example, snippets of
code or software components, but the process of abstraction of target his-
torical and cultural objects or complex phenomena into rule-based proce-
dures is contingent and cannot be reduced to strict formalisation only.
Other approaches and languages besides translation into code play a role
in the process and, possibly more fundamentally, the process itself is situ-
ated (e.g. dependent on personal styles, team shared knowledge,
institutional setting) and historical (e.g. dependent on legacy systems, in-
stitutional history). With respect to non-verbal languages in an RSE
context, the process of data modelling, for example, is often informed if
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not driven by communication and collaborative reasoning around more or
less standardised graphical representations and notations (e.g. sketches on
the whiteboard, diagrams expressed in conventional graphical languages
such as UML) in phases of reverse engineering as well as exploratory de-
sign methods. Equally, the re-integration or expansion of modelling efforts
into interpretative frameworks usually rely on verbal and visual language
to document code, or to explain the results of an experiment:

[...] in empirical, technical or highly implementation-focused settings, formal
(e.g. computationally rule-bound) and informal (e.g. sketches, narrative, story-
based) models coexist and interact to give sense to our modelling efforts. (Ciula
/ Marras 2019: 39)

3.1 Software Development Lifecycle and lab methods

Going a bit deeper into the practices of modelling in an RSE context, the

objects of study of KDL experimental processes are datasets of different

kind:
While all data is “taken and constructed” (Drucker 2011), depending on the pro-
jectidea KDL is engaged with, data sometimes already exists at pre-project phase
(often in need of massaging or cleaning), or, in other cases, data is collected as
part of a project activity. Either way, the team makes sense of project data and
imports it into KDL systems (when not already present in some legacy format)
by constructing and interpreting models. (Ciula / Smithies 2023).

The products of this experimentation process are models, which from an
RSE perspective fulfil

[...] the pragmatic function of bridging the tension between idiosyncratic objects
of study, research questions, methods and contingent datasets on one hand, and
scalable and sustainable solutions on the other [...] while standards and technol-
ogies change, evolve, and decay, the effort to achieve adaptable models contin-
ues. (Ciula / Smithies 2023).

As mentioned above, we intend models here in a relatively wide sense, as
artefacts of different kinds including but not limited to computational mod-
els. They can be produced during several phases of the SDLC. Thus, as
outlined in Ciula and Smithies (2023), modelling can encompass, for ex-
ample:

— negotiations around the meaning of the project units of analysis doc-
umented in diagrams and definitions which shape an agreed project
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language (during a design process that usually starts in the pre-pro-
ject phase and evolves throughout the lifecycle - cf. the neologism
repeteme in Salciute Civiliene et al. 2019);

— paper or whiteboard sketches used to draft the solution architecture
for a project (design method in feasibility or foundations phases - cf.
figure 2);

— wireframes and static mockups of user journeys (design method in
evolutionary development phase - cf. figure 2);

— data models implementing the logical structure of a database (build
method in evolutionary development phase - cf. figure 3);

— statistical models implemented with ad hoc algorithms and code or
relying on tested formulas and existing libraries (build method in
evolutionary development phase - e.g. logDice measure for lexical
association devised by Pavel Rychly (2008) and adopted by Pak
(2018)).

Figure 2: Whiteboard drawing, conceptual design map, and static mockup by
Ginestra Ferraro in collaboration with Miguel Vieira and Arianna Ciula, for the Ego-
media project (under final review).
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Figure 3: Data model by Geoffrey Noél in collaboration with Eleonora Litta and
Elena Pierazzo for the KDL legacy project Early English Laws <https://earlyenglish-

laws.ac.uk>.

Figure 4 below serves to illustrate the key high level operational methods
that shape KDL SDLC phases, namely design, build, maintain and monitor
methods (cf. Smithies / Ciula 2020). Modelling activities occur as part of
design, build and maintain methods.

O » »
INITIAL CONTACT INTERNAL ASSESSMENT REQUIREMENTS ASSESSMENT

v

/ EVOLUTIONARY DEVELOPMENT ' KICK OFF FUNDING APPLICATION
2l » : : »
DEPLOYMENT | RELEASE | POST PROJECT
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_/

Figure 4: Coloured interrupted lined rectangles cluster overarching key methods in
KDL SDLC (by Ong, based on Smithies / Ciula 2020: fig 3).
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We intend and use design methods in a wide sense ranging from tech-
niques of requirements elicitation in pre-project analysis to data modelling
and wireframing in evolutionary development. Therefore, by design meth-
ods we include what are often considered two separate activities in design
and development process studies, namely design and analysis.’ This is be-
cause from a modelling perspective the two are connected and it is by mod-
elling that analysis of a domain of knowledge and its description moves
more or less smoothly into the design of the specifications for a new sys-
tem. Building methods are also subsumed within design activities in this
diagram and represent the points in time when design moves from abstract
to concrete forms and converges into development products. From a Soft-
ware Engineering perspective, data models have a cascading effect on stor-
age solutions, interface design and data integration (cf. Pasin and Bradley
2015). Therefore, while models affect intimately and substantially the
published collaborative digital outputs usually submitted to national re-
search assessment framework (cf. Ciula 2019), from an RSE perspective,
these are often the tip of the iceberg of the experimental process.

3.2 RSE roles

Partially documented within SDLC templates (cf. King’s Digital Lab 2018)
and other material (e.g. from narrative and files in code repositories to
sketches, tasks, notes, discussions and governance documents in project
management tools), modelling occurs at every phase of KDL SDLC as well
as across its operational methods. One of the core functions of modelling
is to support the translations of cycles of analysis and design (both part of
KDL design methods). Therefore, not surprisingly, modelling also occurs
across RSE roles whereby:

Creativity and openness to diverse research domains, as well as the ability to
identify patterns of similarity across heterogeneous projects, also play an im-
portant role, and are integral to RSE expertise and processes. (Ciula / Smithies
2023).

> Note that this is in line with computer sciences and information systems design
approaches which tend to see analysis and design as complementary activities that
contribute gradually to elaborate models as a project progress (cf. for example
Bennet et al. 2005).
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Each modelling cycle produces one or more models which can contrib-
ute to bridge building phases and increments (analysts <- models -> devel-
opers <- models-> designers). This process is far from linear and
unidirectional. Its epistemological value can be limited to one role (for ex-
ample an analyst sketches a model of a domain of knowledge for her own
understanding and to inform requirements elicitation at a later stage), to
more than one role within the engineering team or indeed to the overall
research team including partners outside KDL. It facilitates communica-
tion, shared understanding and ultimately the building of a final product
charged with meaning sedimented in more or less ephemeral intermediary
products (widely defined here as models). More often than not, models are
also shared outside the research team of a project with other users and re-
searchers (e.g. in focus groups and workshops as part of user research and
testing or dissemination activities).

Project partners
C -

Research Assistants Contractors

Analyst @—ro @ Director
A
/ /- - —  Produced
/‘ ‘./ "‘\‘_\
g o o Contributes
/ / —
® [/ "® UI/UX Designer
Systems Manager / / L 9 O  Extemal
4'/
//// @  Intemal (KDL team)
f /
'/ :: Different types of models
.’ ®
Software Engineer Project Manager

Figure 5: Diagram by Tiffany Ong: models are produced and shared/re-worked
within the team and with external contributors.

Beyond instantiations in specific time-limited projects, in the RSE con-
text where they were designed and developed, models often represented
innovative solutions which have had a longstanding effect - think, for ex-
ample, of the factoid model explained in Bradley (n.d.) and adopted in a
series of prosopographical projects at King’s College London, or the model
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for the components of handwriting (to which Paul Caton contributed) un-
derpinning the Archetype framework (Stokes 2011) for digital
palaeography initiated by the Department of Digital Humanities at King’s,
and now being used in further research and tools development internation-
ally. The sustainability of models depends on an interlocking chain of fac-
tors, of which, in the case of KDL, context, standards adoption and code
integrity are paramount. They are codependent on core elements of the
lab’s socio-technical environment: namely expertise, systems and data.

4 Sketching a framework for RSE modelling journeys in DH

Others have attempted to conceptualise the multidimensional space of
modelling activities in software engineering. In particular, Gonzalo Gé-
nova et al. (2009) propose to see modelling activities trajectories in a three-
dimensional space along the axes of purpose (whether the model is a de-
scription or the specification of something e.g. of a new system to be build),
reality (whether a model is representing a domain of knowledge or a sys-
tem), and abstraction (whether a model is more abstract or concrete). Based
on this useful conceptualisation, the examples in figure 2 above represent
a series of models to define the specifications of a system moving from the
abstract to the more concrete. However, as transformations in project de-
velopment spearheaded by Agile approaches have demonstrated, RSE
modelling trajectories are all but linear. The organic evolution of these tra-
jectories in KDL SDLC makes the intersubjective role of modelling
emerge. What follows are two examples taken from the Community of the
Realm of Scotland project (s. https://cotr.ac.uk/), where the definition of
what a dynamic edition entails evolved from conceptualisations by project
partners and discussions during the foundations phase. These resulted,
amongst other things, in the rephrased - translated in a different language
of expression and transformed as meaning was made in the process - defi-
nition summarised in the diagram (cf. Broun et al. 2017-21: network graph)
produced by the project analyst (Caton). This abstract model describing
(and firming down) the domain of knowledge was complemented by a
glossary (cf. Broun et al. 2017-21: dynamic edition concepts). The two are
to be read interdependently.
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Figure 6: A modelling journey in COTR project by Noél, Caton and Ciula.

During a project lifecycle, modelling journeys evolve non-linearly with
moments of disruptions and breakthroughs in tandem with the develop-
ment of the project intellectual and practical outputs. In the case of the
COTR project, one of these moments was the translation or transformation
of the previous phases of modelling into an Entity Relation data model by
the project software engineer (Noél). This diagram contributed to define
further the conceptual space of the project and in particular to move the
project design and development towards a more concrete footing which via
other transformations evolved into the Django (web framework) models
available on the KDL code repository at https://github.com/kingsdigital-
lab/cotr/blob/master/cotr/ctrs_texts/models.py.
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Figure 7: A modelling journey in COTR project by Noél, Vieira and Ciula.

The last stop of the modelling journey at time Cy+1 in figure 7 is a logical
database diagram which software engineer Vieira - who joined the project
after several increments and releases - generated automatically to under-
stand the system and see it represented with a convention he was familiar
with. This example illustrates both the entanglement of analysis and design
as well as the non-linear bidirectional nature of RSE involvement: the im-
plementation imperative (design) requires a level of details that triggers
questioning (analysis) and thus ripples and reshapes the project partners'
conceptual domain.

Despite their conciseness, these examples aim to illustrate at least four
components of our argument in this paper:

— The idiosyncratic and distinctive way DH evolved at King’s and in
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particular at KDL where modelling is positioned as epistemologi-
cally and methodologically central to its strategy and operations;

The co-production of models across SDLC phases (from foundations
to evolutionary development in the case) and RSE roles (models pro-
duced by system manager and designer in the project are not included
here to simplify the journeys, but those occurred too);

The intersubjective role of models in facilitating knowledge sharing
and meaning making around a project research questions within the
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RSE team and beyond (in particular in negotiating language and de-
fining the project conceptual space);

— Models are subject to non-linear transformation and hence bear cre-
ative potential to bring in multiple perspectives, new knowledge and
understanding as well as to foster innovative technological solutions.
As exemplified, this transformation takes place across languages of
expression (verbal descriptions, graphical representations following
more or less standardised conventions, code).

We can imagine several ways by which our modelling practices across
SDLC phases and roles could be improved. Here we focus on how model-
ling practices could be improved at the operational level, raising their
research and intellectual value. Firstly, we believe an ethnographic study
of KDL’s practices could provide a space for observation and reflection
but also inform operations at a practical level, for example by developing
an adequate format for modelling notebooks evolving during the SDLC
and across roles.” Secondly, while the literature on modelling spanning dis-
ciplines and traditions is wide and varied, KDL has only recently passed
its start-up phase to be able to reflect on and distil a language around mod-
elling adequate to its own context and activities. Working mainly within a
Digital Humanities context offers the opportunity to give prominence to
the critique of and narrative around models. These reflections are an
integral part of the research projects within which they emerge but are not
often explicitly documented and tend to be reconstructed post-factum. Sup-
ported by a systematic ethnographic study, documentation of modelling
activities could follow several strands: for example, from the adoption of
machine-readable and standard formats for models and enterprise architec-
ture metamodels, and frameworks such as The Open Group and NAFv4
Architecture Framework (NATO Architecture Capability Team 2020) to
better integrate design workflow and guide the definition of increments in
the development process.

We did not dwell on the mapping to standards in the field (e.g. crosswalking), but
it is another obvious transformation process models are subject to in the RSE
context.

A 2-year Marie Curie fellowship was awarded to Urszula Pawlicka-Deger to
conduct training and ethnographic research at KDL from October 2020 (see
<https://dhinfra.org/>).
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Ultimately, our perspective is informed by an inclusive understanding of
who modellers are and what they do to contribute to the research process
within collaborative projects. Agency is therefore to be shared and empow-
ered across RSE roles and including project partners, for example by adopt-
ing tools that facilitate the co-editing of models relying on shared
manipulable visual languages (something made more urgent by the remote
working mode during the COVID-19 pandemic). Last but not least, while
better internal documentation and integrated process are key to sustain and
nurture personal and collective tacit knowledge within the team, exposing
modelling practices and considering their products at the same level as soft-
ware would be beneficial for the large Digital Humanities community,
including professionals working with digital technology in the arts and hu-
manities, cultural heritage and cultural industry sectors.

5 Alignment with pragmatic and critical modelling

When analysed both from an insider’s RSE perspective as well as from a
wider perspective which looks at the extreme offshoots of Gooding’s dou-
ble funnel, models contribute to define and redefine objects of study which
come charged with layers of scholarship and analysis, with previous selec-
tions, bias and political as well as ethical responsibilities. As the creators
of new memory regimes and intermediaries to the past engaged in model-
ling efforts which interact and affect the materiality of our objects of study
(cf. Ciula 2017a), we bear myriad responsibilities (cf. Ciula 2017b). Dis-
cussion around the representativeness and constraints of the digital archive
have been raised by librarians, philologists and historians in the DH context
(cf. e.g. Dahlstrom 2010; Hitchcock 2013; Prescott 2014). More recently,
Katherine Bode (2018, 2020) presented some lucid analysis around mod-
ellers’ responsibilities in digital literary studies by exposing the gaps that
propagate from literary works we know of, to material preserved in the
analogue archive, to selections of works that make it into digital archives,
to further reductions in the creation of a corpus of analysis and in the ap-
plication of statistical modelling techniques. The latter dictate additional
powerful yet limiting constraints if not contextualised critically within an
interlocking chain of bias (see figure 8).
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Figure 8: Reduction process in the creation of digital archives and corpora of analy-
sis have implications on the representativeness and constraints embedded in models
of analysis.

Within KDL’s experimental context, models are nothing but the docu-
ments, the artefacts or the residue of more or less ephemeral modelling
processes; our contribution aimed at reflecting on how models produced
within cycles of design and development come into being and what effect
they have in the resources they contribute to instantiate and hence in inter-
pretative processes of expansion as well as reduction. The framework we
propose is aligned with a “critical modelling” approach (cf. Bode 2020),
but with the addition of material culture and media literacy perspectives,
whereby models are seen as artefacts and therefore studied as objects with
a multidimensional biography. Our framework pays particular attention to
the following dimensions:

— historicity and subjectivity embedded in models (cf. Ciula 2017)
(note that this is different from a relativistic stance; cf. Bode 2020);

— 1conicity (cf. Ciula / Eide 2017) and representativeness (cf. Prescott
2014) which explains the relation of models to their objects or targets
(or domain) in terms of explicit, implicit, manual as well as automatic
processes of representation, selection, gaps identification, introduc-
tion of bias as well as reasoning potential;

— politics and ethics of models (cf. Bode 2018, 2020);
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— performativity of models (cf. Gray 2018) which focuses on what one
can do with models making emerge their imaginative, creative, and
transformative potential.

In line with these loose directions, the questions which could guide the
study and use of “pragmatic modelling” (Ciula / Marras 2019) are therefore
people-centred: What is a model for? Made by whom? For whom? In what
relation with its target object/s? What does and does enable with respect to
reasoning and actions?

Bibliography

Agile Business Consortium (2014): The DSDM Agile Project Framework Handbook.
DSDM Consortium <https://www.agilebusiness.org/resources/dsdm-handbooks>
[12.02.2021].

Bennett, Simon / McRobb, Steve / Farmer, Ray (2005): Object-Oriented Systems Anal-
ysis and Design Using UML. London: McGraw Hill Higher Education.

Beynon, Meurig / Russ, Steve / McCarty, Willard (2006): “Human Computing — Mod-
elling with Meaning”, in: Literary and Linguistic Computing 21, 2: 141-157.

Bod, Rens (2018): “Modelling in the Humanities: Linking Patterns to Principles”, in:
Historical Social Research 31 (suppl): 78-95.

Bode, Katherine (2018): 4 World of Fiction. Digital Collections and the Future of Lit-
erary History. Ann Arbor, Michigan: University of Michigan Press.

Bode, Katherine (2020): “Why You Can’t Model Away Bias”, in: Modern Language
Quarterly 80, 3 <https://katherinebode.files.wordpress.com/2019/08/mlq2019
_preprintbode_why.pdf> [12.02.2021].

Bradley, John (n.d.): Factoids. A Site That Introduces Factoid Prosopography
<https://factoid-dighum.kcl.ac.uk/> [13.09.2019].

Broun, Dauvit / Caton, Paul / Davies, John Reuben / Ferraro, Ginestra / Noél, Geoffroy
/ Taylor, Alice / Vieira, Miguel (2017-21): “The ‘dynamic’ edition: Key Concepts”,
in: Boardman, Steve / Broun, Dauvit / Davies, John Reuben / Hammond, Matthew
/ Taylor, Alice / King's Digital Lab (eds.): The Community of the Realm in Scotland,
1249-1424:  history, law and charters in a recreated kingdom
<https://cotr.ac.uk/guidelines/dynamic-edition-key-concepts/> [22.01.2021].

Buzzetti, Dino (2002): “Digital Representation and the Text Model”, in: New Literary
History 33, 1: 61-88.

Ciula, Arianna (2017a): “Modelling Textuality: A Material Culture Framework”, in:
Boot, Peter / Cappellotto, Anna / Dillen, Wout / Fischer, Franz / Kelly, Aodhan /
Mertgens, Andreas, Sichani, Anna-Maria / Spadini, Elena / van Hulle, Dirk (eds.):
Advances in Digital Scholarly Editing. Papers presented at the DiXiT conferences

278


https://cotr.ac.uk/guidelines/dynamic-edition-key-concepts/

Ciula / Noél / Caton / Ferraro / Ong / Smithies / Vieira | Models and Modelling in DH

in The Hague, Cologne, and Antwerp. Leiden: Sidestone Press <https://www
.sidestone.com/books/advances-in-digital-scholarly-editing> [14.08.2019].

Ciula, Arianna (2017b): “Digital Humanities and Practical Memory: Modelling Tex-
tuality”, in: Estudos em Comunicagdo 25: T-17.

Ciula, Arianna (2019): KDL Checklist for Digital QOutputs Assessment
<https://zenodo.org/record/3361580#. XW5015NK;0Q> [03.09.2019].

Ciula, Arianna / Eide, Qyvind (2017): “Modelling in Digital Humanities: Signs in
Context”, in: Digital Scholarship in the Humanities 32 (suppl 1): 133—-146. DOI:
<https://doi.org/10.1093/llc/fqw045>.

Ciula, Arianna / Eide, Qyvind / Marras, Cristina / Sahle, Patrick (2018): “Models and
Modelling between Digital & Humanities: A Multidisciplinary Perspective”, in:
Historical ~ Social ~ Research 31 (suppl) <https://www.ssoar.info/
ssoar/bitstream/handle/document/62883/ssoar-2018-ciula_et al-Models_and Mod
elling_between_Digital.pdf?sequence=3&isAllowed=y&Inkname=ssoar-2018-ciul
a_et al-Models_and Modelling between Digital.pdf> [25.08.2021].

Ciula, Arianna / Marras, Cristina (2016): “Circling around Texts and Language: To-
wards ‘Pragmatic Modelling’ in Digital Humanities”, in: Digital Humanities Quar-
terly 10, 3 <http://www.digitalhumanities.org/dhq/vol/10/3/000258/000258 . htmI>
[12.02.2021 ].

Ciula, Arianna / Marras, Cristina (2019): “Exploring a Semiotic Conceptualisation of
Modelling in Digital Humanities Practices”, in: Olteanu, Alin / Stables, Andrew /
Bortun, Dumitru (eds.): Meanings & Co: The Interdisciplinarity of Communication,
Semiotics and Multimodality (= Numanities — Arts and Humanities in Progress 6).
Culemborg,  Netherlands:  Springer  International = Publishing  33-52
<https://www.springer.com/us/book/9783319919850> [27.09.2019].

Ciula, Arianna / Noél, Geoffroy / Caton, Paul / Ferraro, Ginestra / Maher, Brian /
Vieira Miguel (2020): “The place of models and modelling in Digital Humanities:
Intersections with a Research Software Engineering perspective”, in: The Alliance
of Digital Humanities Organizations (ed.): Book of Abstracts of Digital Humanities
2020 <http://dx.doi.org/10.17613/789z-9p59> [15.01.2021].

Ciula, Arianna / Smithies, James (2023): “Sustainability and Modelling at King’s Dig-
ital Lab: Between Tradition and Innovation”, in: Nyhan, Julianne / Rockwell, Geof-
frey / Sinclair, Stéfan (eds.): On Making in the Digital Humanities. Essays on the
Scholarship of Digital Humanities Development in Honour of John Bradley. Lon-
don: University College London Press.

Dahlstrom, Mats (2010): “Critical Editing and Critical Digitisation”, in: van Peursen,
Wido Th. / Thoutenhoofd, Ernst D. / van der Weel, Adriaan (eds.): Text comparison
and digital creativity. The production of presence and meaning in digital text schol-
arship. Leiden: Brill Academic Pub 79-97.

DHTech Group (2019): DH Research Software Engineers — For We Are Many.
DHTech <https://dh-tech.github.io/dhrse-whitepaper/> [27 September 2019].

279


https://doi.org/10.1093/llc/fqw045
https://hcommons.org/deposits/?facets%5Bauthor_facet%5D%5B%5D=Ferraro+Ginestra
https://hcommons.org/deposits/?facets%5Bauthor_facet%5D%5B%5D=Maher+Brian
https://hcommons.org/deposits/?facets%5Bauthor_facet%5D%5B%5D=Vieira+Miguel
https://dh2020.adho.org/wp-content/uploads/2020/07/172_TheplaceofmodelsandmodellinginDigitalHumanitiesIntersectionswithaResearchSoftwareEngineeringperspective.html
https://dh2020.adho.org/wp-content/uploads/2020/07/172_TheplaceofmodelsandmodellinginDigitalHumanitiesIntersectionswithaResearchSoftwareEngineeringperspective.html
https://hcommons.org/deposits/item/hc:31819

Ciula / Noél / Caton / Ferraro / Ong / Smithies / Vieira | Models and Modelling in DH

Flanders, Julia / Jannidis, Fotis (eds.) (2018): The Shape of Data in Digital Humani-
ties. Modeling Texts and Text-Based Resources. London: Routledge, Taylor &
Francis Group.

Génova, Gonzalo / Valiente, Maria Cruz / Marrero, Ménica (2009): “On the Difference
between Analysis and Design, and Why It Is Relevant for the Interpretation of Mod-
els in Model Driven Engineering”, in: The Journal of Object Technology 8, 1: 107—
27. <https://doi.org/10.5381/j0t.2009.8.1.c7> [15.01.2021].

Godfrey-Smith, Peter (2009): “Models and Fictions in Science”, in: Philosophical
Studies 143, 1: 101-116.

Gold, Nicolas (2009): “Service-Oriented Software in the Humanities: A Software En-
gineering Perspective”, in: Digital Humanities Quarterly 3, 4 < http://
digitalhumanities.org:8081/dhq/vol/3/4/000072/000072.html> [15.01.2021].

Gooding, David (2003): “Varying the Cognitive Span: Experimentation, Visualiza-
tion, And Computation”, in: Radder, Hans (ed.): The philosophy of scientific exper-
imentation. Pittsburgh, Pa.: University of Pittsburgh Press 255-284.

Gray, Jonathan (2018): “Three Aspects of Data Worlds”, in: Krisis: Journal for Con-
temporary Philosophy 1: 4-17.

Hitchcock, Tim (2013): “Confronting the Digital”, in: Cultural and Social History 10,
1: 9-23.

Joslyn, Cliff A. / Turchin, Valentin (1993): “Model”, in: Heylighen, Francis / Joslyn,
Cliff Turchin, Valentin (eds.): Principia Cybernetica Web. Brussels

<http://cleamcl1.vub.ac.be/ http://pespmc1.vub.ac.be/MODEL.htmI>
[13.09.2019].

King’s Digital Lab (2018): What Is KDL <https://www.kdl.kcl.ac.uk/how-we-
work/what-is-kdl/> [27.09.2019].

King’s Digital Lab (2018): 4 Software Development Life Cycle for Research Software
Engineering <https://github.com/kingsdigitallab/sdlc-for-rse/> [22.01.2021].

King’s Digital Lab (2019): Frequently Asked Questions for Project Partners
<https://www.kdl.kcl.ac.uk/how-we-work/fag-partners/> [27.09.2019].

Knox, Douglas (2012): “What Is the Thing That Changes? Space and Time through
the Atlas of Historical County Boundaries”, in: Knowledge Organization and Data
Modeling in the Humanities. An ongoing conversation. Providence: Brown Univer-
sity <https://datasymposium.wordpress.com/knox/> [27.09.2019].

McCarty, Willard (2005): Humanities Computing. Basingstoke, England / New Y ork:
Palgrave Macmillan.

McCarty, Willard (2018): “What Happens When We Intervene?” in: Computational
Methods for Literary-Historical Textual Scholarship. Leicester: De Montfort Uni-
versity  <http://www.mccarty.org.uk/essays/McCarty,%20What%20happens%20
when%20we%?20intervene.pdf> [15.01.2021].

NATO Architecture Capability Team, Consultation, Command & Control Board (Sep-

tember 2020): NATO Architecture Framework Version 4 (NAFv4)
<https://www.nato.int/cps/en/natohqg/topics 157575.htm>[12.01.2021].

280



Ciula / Noél / Caton / Ferraro / Ong / Smithies / Vieira | Models and Modelling in DH

Nersessian, Nancy J. (2008): Creating Scientific Concepts. Cambridge, Mass: MIT
Press.

Pak, Chris (2018): Models of ‘Model’ a Linguistic Network Graph. King’s Digital Lab
- Thoughts and reflections from the Lab <https://www.kdl.kcl.ac.uk/blog/models-
model-linguistic-network-graph/> [30.09.2019].

Pasin, Michele / Bradley, John (2015): “Factoid-Based Prosopography and Computer
Ontologies: Towards an Integrated Approach”, in: Literary and Linguistic Compu-
ting 30, 1: 86-97.

Prescott, Andrew (2014): “I’d Rather Be a Librarian: A Response to Tim Hitchcock,
‘Confronting the Digital’”, in: Cultural and Social History 11, 3: 335-341.

Radder, Hans (2003): “Toward a More Developed Philosophy of Scientific Experi-
mentation”, in: Radder, Hans (ed.): The philosophy of scientific experimentation.
Pittsburgh, Pa.: University of Pittsburgh Press 1-18.

Rychly, Pavel (2008): “A Lexicographer-Friendly Association Score”, in: Sojka, Petr
/ Horak, Ales (eds.): Proceedings of Recent Advances in Slavonic Natural Language
Processing 6-9.

Salciute Civiliene, Gabriele / Ciula, Arianna / Ferraro, Ginestra / Noél, Geoffroy /
Romanova, Natasha (2019):  Distant  Reading  Across  Languages
<https://dral.kdl.kcl.ac.uk/> [20.12.2019].

Short, Harold / Nyhan, Julianne / Welsh, Anne / Salmon, Jessica (2012): ““Collabora-
tion Must Be Fundamental or It’s Not Going to Work’”: An Oral History Conver-
sation between Harold Short and Julianne Nyhan”, in: Digital Humanities Quarterly
6, 3 <http://www.digitalhumanities.org/dhq/vol/6/3/000133/000133.htmI> [12.02.
2021].

Smithies, James (2019): “The Continuum Approach to Career Development: Research
Software Careers in King’s Digital Lab”, in: King’s Digital Lab: Thoughts and re-
flections from the Lab <https://www.kdl.kcl.ac.uk/blog/rse-career-development/>
[08. 02. 2019].

Smithies, James (2017): The Digital Humanities and the Digital Modern. Basingstoke:
Palgrave Macmillan.

Smithies, James, Ciula, Arianna (2020): “Humans in the Loop: Epistemology &
Method in King’s Digital Lab”, in: Schuster, Kristen / Dunn, Stuart (eds.):
Routledge international handbook of research methods in digital humanities. Ab-
ingdon / New York: Routledge 155-172.

Stokes, Peter A. (2011): “Describing Handwriting, Part [V: Recapitulation and Formal
Model”, in: Department of Digital Humanities at King’s College London (ed.):
DigiPal: Digital Resource and Database for Palaeography, Manuscript Studies
and Diplomatic <http://www.digipal.eu/blog/describing-handwriting-part-iv-reca-
pitulation-and-formal-model/> [13.09.2019].

The Open Group <https://www.opengroup.org/> [12. 02.2021].

281





