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Foreword

The editorial board of The Bryggen Papers series is proud to present The Bryggen Papers Main
Series No. 10. This volume is the first to be published exclusively in online format, it is in Universal
Design and available as open access from day one. The monograph is based on Elisabeth Magin’s
interdisciplinary doctoral thesis in archaeology, runology and digital humanities, submitted to the
University of Nottingham, edited and updated after defence and peer-review. The Bryggen Papers
was established during the 1970s the as the University of Bergen’s scientific, international book series
presenting the archaeological finds from the pioneering archaeological excavations at the German Wharf
Bryggen in Bergen (1955-1979). The series had two strands: The Main Series for monographs, and The
Supplementary Series for thematic anthologies. During the 1980s and 1990s the series expanded its
profile thematically and geographically. Today The Bryggen Papers has merged the main series and
the supplementary series into one expanded and flexible series and revised its focus and scope. The
Bryggen Papers now aims to be the brand and name of a flexible non-commercial peer-reviewed book
series for research on the Middle Ages. The profile is multi-disciplinary with focus on the Middle Ages
in a broad sense, both chronologically and disciplinary. The Bryggen Papers publish full presentations
of basic studies as well as general and interdisciplinary analyses, both in the format of monographs and
anthologies.

The series is published by the University Museum of Bergen and the Faculty of Humanities, University
of Bergen (UIB). The editorial board responsible for the publication of the series is appointed by the
Faculty of Humanities, UIB, and consists of Professor Dr. Gitte Hansen, Department of Cultural
History, University Museum of Bergen, UIB (Chief Editor); Researcher Dr. Irene Baug, The Medieval
Research Cluster, Faculty of Humanities, UIB; Professor Dr. Visa Alexis Immonen Department of
Archaeology, History, Cultural Studies and Religion, UIB; Senior Curator Dr. Sigrid Samset Mygland,
Bryggens Museum Bergen City Museum and Associate Professor Dr. Jens Eike Schnall, Department
of Linguistic, Literary and Aesthetic Studies, UIB. PhD candidate MA Brita Hope Department of
Cultural History, University Museum of Bergen, UIB acts as editorial Staff.

Bergen October 2023
Gitte Hansen

Chief Editor
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1 Introduction

The work presented here sits at the intersection
between runology, archaeology and Digital Hu-
manities. Its aim was to develop a basic model
for a runological relational database (DB) and test
its usefulness by means of running large-scale ana-
lyses on onomastic, textual and archaeological as-
pects of the Bryggen runic corpus.' These inscrip-
tions, counting at present 677 proper or suspec-
ted inscribed objects, make up the largest compre-
hensive corpus of runic inscriptions in the world.
They were discovered in the course of a series of
archaeological excavations begun after a fire on the
4th of July, 1955, destroyed four house rows in the
old Hanseatic quarter Bryggen in Bergen, Norway.
They date between approximately 1100 and 1450;
written in the medieval Futhark, they are carved
into objects of daily use or specially cut wooden
sticks with several flat sides carrying the runes.
The texts are of a varied nature, from lewd insults
to expressions of personal feelings to business cor-
respondence (Diiwel 2008: 156-158).

The Bryggen runic inscriptions, named for their
town quarter of discovery, are only a few of more
than 300,000 finds on the Bryggen 1955-1979
(BRM o-site) and a further 300,000 finds from
subsequent excavation sites. The items found are
today owned and curated by the University Mu-
seum of Bergen, University of Bergen, on behalf of
the Norwegian state, with the runic inscriptions
in addition being the responsibility of the Runic
Archives at the Kulturhistorisk museum (Museum
of Cultural History), University of Oslo. By virtue
of the materials discovered and the excellent pre-
servation conditions especially for wooden objects,
the archaeological sources have permitted schol-
ars to examine the development of the town, called
Bjorgvin during this time, in almost unprecedented
detail. To this day, archaeologists have looked at
items of daily life like fishing gear, shoes, jewellery,
textile equipment, children’s toys (Olsen 2004;
Larsen 1992; Molaug 1998; @ye 1988; Mygland
2007; Hansen 2004a), the town structures (mainly
Herteig 1990, 1991; Hansen 2005a) and transport

"Throughout the text, coloured words/expressions indicate
clickable hyperlinked entries. Clicking on them will either
lead to a jump within the document to, for example, the
chapter, page or index entry referenced, or open a website.

(Christensen 1985). As far as the runic inscriptions
are concerned, focus was for the most part on estab-
lishing reliable transrunifications, transliterations
and normalisations (for example, but not limited to
Seim 1988; Liestol & Johnsen 1980-1990), leaving
several hundred unpublished (Zilmer 2020: 66-
68).

Published and unpublished runic inscriptions,
however, present unique opportunities for conduct-
ing comparative analyses in a discipline usually not
in any position to be analysing large corpora of
data. The onomastic material from these inscrip-
tions alone, which has from the start drawn atten-
tion (Chapter ), can be used to gain insight into
the composition of Bjorgvin’s rune-carving popu-
lation, whereas the variety of different text types
in the inscriptions permits glimpses at the topics
and concerns the rune-carvers had.

Yet data mining, or bulk analysis, are not typical
approaches in runology. A corpus of the Bryggen
size is also very difficult to analyse as a whole, espe-
cially when several inscriptions have not yet been
interpreted or published, not to mention that re-
interpreting 677 inscriptions over the course of a
PhD project like the one this publication is based
on is impossible. With technical support, however,
new avenues of research open up. This project
is inspired by the emergence of runic DBs since
the late 1980s, meant to help and further research
by making information about inscriptions more
easily and widely accessible, to the academic run-
ologist community and the interested public. It
was undertaken with the specific goal in mind to
examine how runologists have been using DBs so
far, and to identify areas where existing models
could be enhanced by, for example, different data
modelling and thus, rendered more useful for re-
search purposes, including conducting the kind
of macro-analyses usually connected to words like
“big data”.

The aim was to serve two purposes: one, to see
what information can be gained from approaching
the Bryggen inscriptions as a corpus and taking a
macro-perspective rather than conducting micro-
analyses on single inscriptions; two, evaluating the
use of a specific technology for these analyses. The
wealth of names appearing in these inscriptions as
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1 Introduction

well as their textual variety and the archaeological
data available makes the Bryggen inscriptions an
ideal case study on which to develop and test a
relational DB model.

However, no tool should be used without know-
ing how it is used; that also applies to digital tools.
The technical aspects of the underlying technology
are therefore paid equal attention as the research
outcomes, and the groundwork for understand-
ing how the tool is used for research purposes is
laid in Chapter 2. Focus then shifts to a possible
solution to the problem of representing runes and
their variations adequately in a DB (Chapter 3).
In Chapter 4, the process of deciphering a runic
inscription is translated into a suitable data model,
which forms the core database, a model of a runic
DB designed as the basic stepping stone for many
different research projects and applicable to runic
inscriptions beyond the Bryggen corpus.

From there on, chapters are divided into two
parts: one part focuses on the actual work of the
runologist, the other on how these steps can be
adequately modelled in a DB. Chapters 5 to 7 show
how, using the core database as a jumping-oft point,
a research database focusing on the onomastic, tex-
tual and archaeological aspects of the Bryggen in-
scriptions can be designed and used to examine
these different aspects in relation to each other
on a large scale. To enable other scholars to test
the final DB model, Take Runes (TAKERUN),
chapters and appendices include documentation in
the form of queries and discussions of why each
decision was made at each stage of data modelling.”
Particular attention is also paid to what is actually
being modelled.

Scholarly DBs are mostly created not only to
store data, but in order to answer research ques-
tions. Due to the nature of the data, they are,
however, often much more complex than generic
DBs for e.g. customer management. It is tempting
to expect that a scholarly DB will be able to do
more than simply store and process data — that
it will be able to provide “answers”. When DBs,
in particular relational DBs, are used for research
purposes, the definition of “data” however, must

*Some tables in the text use A3 paper if printed out, while
tables too long for the text are printed in Appendix B.

14

shift. Data does not provide answers, neither is it
“truth”, even if it is “facts”. It is the scholar’s or sci-
entist’s interpretation of the data that provides the
“answer” and as the discussions here show, for a
runological DB, it is less important to store “facts”
than it is to store prior research. Consequently,
the model developed here attempts to provide solu-
tions for how prior research, with all its vagaries
and conflicting opinions, can be stored and queried
in a relational DB.



2. Digital Humanities approaches in runology

Constantly evaluating the tool/technology in re-
gard to a specific application is not normally done
in either runological or archaeological publications;
the tool is used to analyse material, but as a tool,
it is of no particular interest. By making it the
focus of attention, the original project sat as much
within the field of Digital Humanities as within
runology or archaeology. This field is comparat-
ively young, although using machines to study sub-
jects traditionally located within the Humanities
dates back as far as the 1940s. With the advances of
technology in the following decades, subjects and
approaches became more diverse (Hockey 2004;
Hayler & Griffin 2016a2).

The term, too, has changed: from “Human-
ities Computing” (“the automation of every pos-
sible analysis of human expression”, Busa 2004:
xvi) to “Digital Humanities”, which encompasses
more than simply the automation of analysis, al-
though a commonly agreed-upon definition is still
being debated. This is not least owing to computer-
s/applications today being used in many projects
as a convenient means for cumbersome and time-
consuming tasks (writing publications in word pro-
cessing applications, storing literature references in
bespoke literature DB, and more). However, that
does not automatically make such projects “Digital
Humanities”. Rather Digital Humanities are about
how the digital side of the equation interacts with
the humanities side. The resulting clashes, inter-
ferences, problems and benefits are an important
field of study by themselves. Express attention is
therefore not only paid to the products of digit-
isation and digital research, but to the processes
involved in creating them, since “digital building
is a research method which will produce its own
distinct insights” (Hayler & Griffin 2016a: 11). In
other words, digitisation of traditional humanit-
ies material (texts, music, art, objects) has to be
treated as a scholarly approach to the material in
question; distinct from non-computerised meth-
ods, but with its own theoretical foundations.

One of the most crucial Digital Humanities
premises is that theoretical concerns are already
inherent in the act of digitisation. It is never “neut-
ral”, but always relies on preconceived notions and

assumptions, which, if not explicitly addressed
during the process, will later need to be brought
to light by studying the end product (Hayler &
Griffin 20162: 2, 11). There is no such thing as
“P’ll quickly put together a DB.” Every step of the
process requires decisions in favour of one solution
to the detriment of other ways of doing it, which
in turn impacts on what can be “done” with the
resulting digital “thing”.

Amongst those working in the broad field of
Digital Humanities, the concept that the tool in-
fluences the end product is something of a truism
(see for example Unsworth, Siemens & Schreib-
man 2004; Hayler & Griffin 2016b). Therefore,
reflection on how the tool shapes and influences
the information (to be) digitised is important, and
the lack of neutrality in the supposedly objective
process of digitisation is an area of research and
discussion. It begins with the choice of materi-
als to be digitised, up to and including the choice
of tool for data management (Tanner et al. 2016).
While the first is often still a recognisably human-
ities discussion (what part of a collection should
be digitised, what political/ethical concerns must
be taken into account), the latter is frequently situ-
ated in the somewhat vague territory of interdis-
ciplinary work. In practice, this means intense
reflection of how different tools enable or restrict
certain kinds of planned analysis for “by its very
nature, humanities computing has had to embrace
‘the two cultures’, to bring the rigor and systematic
unambiguous procedural methodologies character-
istic of the sciences to address problems within
the humanities that had hitherto been most often
treated in a serendipitous fashion” (Hockey 2004:
3).

The differences between the two approaches may
result in scholars ignoring one or the other aspect.
Hayler & Grifhin (2016a: 3-4) point out that the
tendency is to ignore the technical aspects, which
in turn results in a problem when working with
digitised materials. While computers were built to
manipulate numbers representing symbols, the hu-
man user’s ability to do something with the output
is restricted and influenced by how the computer
processes the data (Laue 2004: 145, 151). When
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“[...] tools co-determine their products and the
thinking of their users [...]” (Hayler & Griflin
2016a: §), not taking into account these constraints
diminishes the value of any insights won by using
a digital tool for research.

While knowing how a computer works is not
required to use it, when engaging in Digital Hu-
manities projects, it is wise to familiarise oneself
with the basics of machine and tool alike (Deegan
& Tanner 2004: 502). The most important factor
to keep in mind is probably that computers are
machines processing numerical data by performing
mathematical operations on it. The data inside a
computer is stored in bits, electronic impulses set
to either “on” or “off” (commonly interpreted as
1or 0), and data is changed by changing the state
from “on” to “oft” or vice-versa. Long strings of
combinations of “on” and “oft” represent different
pieces of data; a Roman letter for example needs
eight bits (8 times on/off = 8 bits = 1 byte) (Deegan
& Tanner 2004: 490). On occasion, people argue
against using computers for certain tasks, quot-
ing their inflexibility in dealing with the vagaries
of humanistic data. Using binary for storing in-
formation, however, does not mean that the data
stored by these means has to be unambiguous. The
solutions presented here are explicitly designed
to appropriately store and represent ambiguities
inherent in runic inscriptions with the help of a
relational DB.

So the tools/technologies used to digitise, cur-
ate and retrieve information we use for research
deserve as much attention as the hypotheses and
theories we reference (see for example Schreib-
man, Siemens & Unsworth 2004: xxv). Moreover,
since these tools/technologies in many cases lit-
erally shape the information in a certain fashion,
close attention needs to be paid to how the tool
impacts on the data; otherwise, it is too easy to
forget the limits of interpretation applied to the
results. Runology-adjacent, historical linguistics
provide examples. Rendering historical documents
machine-readable is a laborious process requiring a
lot of decision-making, especially when the text is
not only to be rekeyed, but also to be marked up
for in-depth linguistic analyses (Deegan & Tanner
2004). The final digital product can only be used
meaningfully when users are aware of what went
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in and how, not only what came out.

The appropriate choice of tool/technology is
therefore crucial in any digitisation endeavour, and
it should be evaluated during the process to ensure
that the ways in which it impacts on the shape
of the final product are properly understood. The
process of “making”, i.e. the modelling of data ac-
cording to the underlying principles of Relational
Database Management System (RDBMS) is there-
fore made explicit and transparent here by con-
necting each modelling decision to the equivalent
step in the process of analysing and interpreting a
runic inscription. To achieve this link, the possib-
ilities and limitations of the tool on the one hand
and the expectations and processes of traditional
runologist work on the other need to be examined.

2.1 Databases and (Relational) Database
Management Systems

As their name indicates, Database Management
Systems (DBMSs) were developed in order to man-
age data. Yet while DBMS manage DBs, they are
not the same as a DB, and should not be under-
stood as such, although it is a widespread misuse
of the term. A DB is defined as “a logically coher-
ent collection of data with some inherent meaning”
(Elmasri & Navathe 2017: 35). The term “related”
in this case refers to the fact that all data in a DB
should concern a particular topic: “[t]he purpose
of a database is to store information about a par-
ticular domain (sometimes called the universe of
discourse) and to allow one to ask questions about
the state of that domain” (Ramsay 2004: 179). In
other words, every bit of data in the DB should be
relevant to the questions one wishes to ask.

It is crucial to understand that such questions
are “answered” by way of different sets of data be-
ing retrieved as required by using the DBMS. This
is the software, often including a Graphical User
Interface (GUI), providing the means for users to
interact with the data in the DB and delivering the
data to be interpreted by the user in an easy-to-
work-with visual form. Both spreadsheet applic-
ations and DBMS are used for storage, retrieval
and analysis of data. They differ in how the data is
structured, but both often present data to the user
in a tabular format. This can cause confusion, es-
pecially because spreadsheets are, on occasion, also
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referred to as DBs. Yet spreadsheets store data in a
single, consistently organised structure, where the
same piece of data is often stored multiple times;
this is called “data redundancy” (Ramsay 2004: 180,
with examples on how to turn a single spreadsheet
into a proper relational DB). DBMS, however,
store data in multiple structures organised accord-
ing to certain principles. For instance, RDBMS
require data to be stored in “relations”, structured
according to principles originally devised by E.F.
Codd (Laue 2004: 179) and broadly based on Set
Theory and Relational Algebra.

To illustrate, if one were to use a spreadsheet to
store runic inscriptions, it might look like Tables 1
and 2. Since the internal logic of the spreadsheet
demands that every row and column be dedicated
to one piece of information, trying to input all pos-
sible transliterations, translations and interpreta-
tions of a runic inscription results in a spreadsheet
with a lot of empty spaces and/or a lot of doubled
and tripled entries (Table 1). This in turn neg-
atively affects the application’s ability to conduct
analyses or even simple filtering functions. Using
one single row for one inscription and adding all
relevant information into the following columns
is equally impractical and even less conducive to
comparing data within one column, let alone dif-
ferent columns (Table 2). Either way, spreadsheets
of this kind are impractical to work with.

The data in a relational DB, the most preval-
ent model used in the humanities (Hockey 2004:
9), are structured broadly as sets or “entity types”,
with data broken up into smaller sets. Importantly,
no relationships between entity types are explicitly
declared. However, relationships can be created
based on matching (joining) data values in entity
types. Thus the way entity types can connect to
each other represents what Ramsay (2004: 195)
calls “an entire set of ontological relations capable
of generating statements about a domain.” In a
nutshell, entity types in a relational DB are struc-
tured to reflect aspects of reality. They are used
in the humanities because of their ability to create
meaningful links between data containing inform-
ation about how one part of reality interacts with
another, for example authors, books and publish-
ers (Ramsay 2004: in particular 178). This makes
them vastly more powerful than a simple spread-

sheet, although perhaps more confusing for new
users, since the process of breaking up data into
entity types can be difficult; it requires a deep and
clear understanding of the entities contained in
the data and how they interact (although these
interactions can, of course, be defined in different
ways). Moreover, it is uncommon for users to al-
ways see all of the data within the DB displayed on
the screen. Instead, users of RDBMS work with
subsets of data retrieved from the data bulk and
created as bespoke data sets for the aspects users
want to investigate.

Such subsets are created by using specific com-
mands, written in programming languages de-
veloped for the purpose of manipulating, (re-)or-
ganising, sorting, filtering, retrieving and analysing
data. Since users have to specify which pieces of
information they want, and in the process also have
to specify which other pieces of information they
relate to and how, Ramsay (2004: 178) considers
the relational model to offer

[...] the possibility not merely of an in-
creased ability to store and retrieve in-
formation, but of an increased critical
and methodological self-awareness. If
the database allows one to home in on
a fact or relationship quickly, it likewise
enables the serendipitous connection to
come forth. Relational databases in hu-
manistic study are, in this sense, not so
much pre-interpretative mechanisms as
para-interpretative formations.

The most common language currently used by
RDBMS is called Structured Query Language
(SQL). Its basic commands can be expressed us-
ing a vocabulary of around 40 words (w3schools
2020). These principle statements enable the man-
agement (creation, modification, deletion) of data
structures and the management of data (input, up-
date, delete, retrieve). SQL is a very powerful tool
for data administration with various RDBMS like
Microsoft Access, MySQL or Oracle relying on
it, although its use may vary slightly between ap-
plications. While different RDBMS store data in
different ways and are therefore not compatible
with each other, by using the same query language,
data can still be shared between them.
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oA B | c | D |
I . Interpretation 1 of A1
Translation 1 of A p .
2 . . Interpretation 2 of A1
Transliteration A
. Interpretation 1 of A2
3 Translation 2 of A p .
4 Interpretation 2 of A2
|5 | Inscription | | Translation 1of B |  Interpretation 1of Br |
6 Transliteration B Translati B Interpretation 1 of B2
ranslation 2 o i
7 Interpretation 2 of B2
‘ 8 ‘ ‘ ‘ Translation 1 of C ‘ Interpretation 1 of Cr ‘
Transliteration C .
Translation 2 of C _
‘ 9 ‘ ‘ ‘ ‘ Interpretation 1 of C2 + C3 ‘
| 10| | |

Translation 3 of C ‘ ‘

Table 1. Spreadsheet containing different readings and interpretations of a runic inscription, stacked
vertically. Multiple cells have been combined into one big cell spanning several rows, meaning that
the data in the big cell would be replicated in every single small cell, creating redundancy.

a8 e D | E | F | G |

1 | Inscrip- | Translitera- | Transla- | Interpreta- | Translitera- | Transla- | Interpreta-

tion tion tion tion tion tion tion

‘ 2 ‘ A ‘ Ar ‘ Arx ‘ Arr ‘ Az ‘ Az.a ‘ Az ‘
‘ 3 ‘ B ‘ B1 ‘ Br1 ‘ Br.ia ‘ B2 ‘ Ba.a ‘ Ba.11 ‘
‘ 4 ‘ C ‘ Cr ‘ Cr1 ‘ Crra ‘ Cz ‘ Ca.1 ‘ Cz.1.1 ‘
‘ 5 ‘ D ‘ D1 ‘ D11 ‘ Dr.11 ‘ D2 ‘ D2.1 ‘ D2.1.1 ‘
‘ 6 ‘ E ‘ Er ‘ Er1 ‘ Erir ‘ E2 ‘ E2a ‘ E2.1a ‘

Table 2. Spreadsheet containing different readings and interpretations of a runic inscription, stacked

horizontally. The redundancy is created by
translations and interpretations.

The storage of data in different relations (tables),
which can be combined as the user wishes, renders
DBs and RDBMS extremely flexible, capable of
accommodating different types and sets of data
and fairly easy to use. It is, however, especially
their ability to mirror relationships which makes
them relevant for the Humanities, here for the stor-
age of runological data. Furthermore, the possibil-
ity to combine different sets of data into new sub-
sets, which can then be analysed, permits a much
wider range of possible analyses and therefore, re-
search questions. It is thus no surprise that there
have already been attempts at creating runic DBs,
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having more than one column storing transliterations,

with the oldest being Samnordisk Runtextdatabas
(Rundatabas) in 1987 (Owe 2014). These DBs and
the premises they were built upon are now dis-
cussed.

2.2 Use of databases in runology so far

Previous runic DBs, based to different extents on
the relational model, provide valuable information.
Examination of how the DBs are structured ex-
poses what data runologists consider important
and suggest some of the assumptions used in mod-
elling the data. Diiwel (2008: 16) offers the follow-
ing, very comprehensive list of aspects considered



vital to the interpretation of runic inscriptions, di-
viding them into two categories, script-internal (in-
nerschriftlich) and script-external (auferschriftlich).
The latter can again be divided into two categories,
observations on the inscription and broader cultural
context:

Script-internal considerations (philological-
linguistic analysis) aim to create a coherent,
linguistically conclusive interpretation tak-
ing into account:

* inscription content

* linguistic/textual purpose

* universal, typological and language-specific
rules

* communicative situation/type of communica-
tion (human-human or human-supernatural)

Script-external considerations: Observa-
tions on the inscription serve to establish
the potential purpose by drawing conclu-
sions from where on an artefact it has been
carved:

* type of object

* relationship between the inscription and its
carrier (visible or invisible when worn, on ob-
ject itself or on a part later attached?)

* degree of wear-and-tear damage (the same or
different for object and runes?)

* characteristic “writing” style

Script-external considerations: Consider-
ing the broader cultural context from
which an inscription originated to establish
a framework for what it may have meant
and been used for by the original carver-
Jowner. Essential considerations of the
type of artefact and the uses it may have
been put to.

* for loose objects: provenance, potential trans-
port route(s) to find spot, use, type of
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deposition (accidental/purposeful), circum-
stances of discovery (in situ/secondary, in-
humation/cremation)

* for stationary objects: location and potential
removal to a different spot, position (standing
up/lying down) and changes thereof, single
monument or part of a group, surrounding
landscape, connection to other archaeological
monuments such as burial(s) (grounds) or
deposits

This list does not immediately translate into pro-
cessable data, though, much less entity types. A
closer examination of what specific kinds of data are
represented by these different categories is there-
fore in order; the details and practicalities of how
they can be structured for use in an RDBMS are
discussed in Chapter 4. There is an important
distinction to be made, however, and it has to be
emphasised at this point that “processable data”
does not include the scholar’s background of know-
ledge, ie. knowledge about the time period in
question, social structures during this time, reli-
gious aspects of the culture and so on. For this
reason, some aspects of what Diiwel refers to as
“broader cultural context” are not generally part
of the information included in DBs. “Processable
data” instead refers to basic information; within the
sciences, data gathered for analysis is often simple
and unambiguous, like measurements. The same
is not the case in runology, where the information
available always carries uncertainties. Therefore
“data” should, in this instance, be understood as
“a piece of information relating to the inscription”,
with the information being very hands-on and prac-
tical.' This in turn is rooted in what DBs/DBMSs

'Instead of “data”, the term “capta” has been suggested (see
the discussion in Nygren et al. 2016: 63); I cannot see the
benefit of using a different term provided a clear definition
of what “data” constitutes in any given circumstance is
available. An interpretation is no less “data” than the phys-
ical dimensions of an object and can be equally subject to
discussion concerning reliability and correctness. This is
especially the case when talking about archaeological arte-
facts made of organic substances like leather, which can
and will change size depending on conservation method.
Such inherent difficulties need to be made explicit, it is
not enough to simply call them by another name and
assume this clarifies how precisely this piece of data is
subject to certain circumstances.
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can provide for scholars: not answers to research
questions, but sets of data for scholars to interpret.

Script-internal considerations rely on the actual
text of an inscription. The data required therefore
consists of the text, either in runes, Roman letters
and/or in the form of visual documentation. The
whole process including a more in-depth discussion
of each step is presented in Sections 3.2 and 3.4.§
and chapter 4; here a short overview will suffice:

A representation in standardised runes is de-
sirable; here, the process of transcribing the ac-
tual rune on an object into a standardised ver-
sion is referred to as transrunification. This ex-
pression was chosen to avoid confusion, as the
term “transcription” is used differently in Eng-
lish and German. Equally desirable is a “trans-
lation” of the runes into Roman letters, called
transliteration (Section 3.4.5). Based on this, the
inscription content can be further specified as
words — the spelling of which is then adjusted
according to scholarly traditions in a normalisa-
tion —, phrases and sentences indicating a lin-
guistic/textual purpose and a communicative situ-
ation.

Script-external considerations are, in part, based
on observations and cover every piece of inform-
ation relating to inscribed objects themselves.
While Diiwel (2008: 16) mentions type of object,
possible provenance, usage, type of deposition as
belonging to the broader cultural context, these
pieces of information are still processable data,
since they do not require a description of complic-
ated cultural history. (An aspect of script-external
information not easily stored is the transport route,
as it relies on other types of information, like the
possible provenance of an object versus its find
spot. Theoretically this information can still be
processed, but it is not the same type as the two
pieces of information it relies on; it is a secondary
type of data, reliant on what is already known/can
be inferred.) Script-external considerations can be
regarded as the kind of information an archaeolo-
gist will provide on a find: location, find circum-
stances, object classifications and dating, be that
typological or by other means. A dating can also
be derived on the basis of script-internal consider-
ations, and of course every method of dating can
produce different results.
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Lastly, good data management demands that
no piece of information be offered without at the
same time quoting its source; a proper runic DB
should not only note whence a piece of information
originally came, but also which changes to the data
were made at which point in time.

This short survey of the information required by
runologists provides one part of the equation; the
other side is how the data will be structured and
stored in the tool. Between user and tool, however,
there is the Graphical User Interface (GUI). As
explained above, a DB is a collection of related
data, which in the case of relational DBs is stored
as relations. The interactions between user and
data are handled by the DBMS, which will, for
instance, handle storage, while presenting the data
to users in a chosen format. Often, the interactions
provided by the DBMS include a GUI and the
choice thereof can decide whether the tool will
actually be used; text-based commands on a simple
terminal with operating system (OS)-prompts do
not appeal to most end users. The criteria I will be
looking at when discussing and assessing already
existing runic DBs are therefore:

* how much and which information is available
about the inscription itself (transrunification,
transliteration, transcription/normalisation
(including variations thereof), translations
into different languages, editions, literature
published on the inscription)

* what information about the context of an in-
scription is made available (archaeological and
otherwise)

* data structure and user interface

* search functionality

* export functionality

Currently there are four scholarly DBs of
runic inscriptions, Samnordisk Runtextdatabas
(Rundatabas) (1987), Runer fra Bryggen (RFB)
(1993/94), Kieler Runendatenbank (KDB) (approx-
imately 1998) and RunesDB (online since 2018).
Most of these projects were conceived and begun
during the time when personal computers were
becoming more common and software more ac-
cessible to non-specialists. It is worth noting as
well that all of the projects appear to be aware of the



af x|

1) Rundata for Windows =

Inskiift Redigera Sokited Urval Format Spara Installningar Diverse Rensa Higlp

I@Mﬂ =

Felapport

Skicka felrapport for aktuell inskrift Alla lands

Figure 1. Rundatabas, GUI

relational model, which by this point in time had
been around for about three decades, having first
been presented by E.F. Codd at IBM in 1970. How-
ever, examining their structure and the way these
DBs modelled their contents, it is also apparent
that they do not follow the underlying principles
for relational DB design and can therefore also not

exploit the full flexibility of RDBMS.

2.2.1 Samnordisk runtextdatabas (Rundatabas)
Launched on January 1st, 1993, but based on an
earlier MSDOS-project from 1987 (Uppsala run-
forum 2018; Owe 2014), the Rundatabas project
aimed to digitally collect all Nordic runic inscrip-
tions, including those found outside of Scandinavia,
to permit and benefit research from a variety of
disciplines (Peterson 1994: 305). As such, it was
meant to provide a key to published corpus edi-
tions. Every inscription is presented in transliter-
ation, normalisation and translation into English,
except for 22 entries in Norwegian (Uppsala run-
forum 2014). The DB also provides information
on dating, find circumstances, location (coordin-
ates), object type, links to pictures and literature
references, thereby fulfilling several of the above-
mentioned criteria (see Table 3, page 36; Peterson
1994: 306-308).

Via its own application (Figure 1, Windows-
only), downloadable to personal computers, users
can query the data (Figures 2 and 3) and export it
to various formats. The Graphical User Interface
(GUI) also provides a “Help” section with an
introduction on how to use the interface, i.e.
how different searches can be run (e.g. in case
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one does not know the signum of an inscription,
which is the main point of reference for searches),
and where users can also look up how to insert
special characters common in Old West Norse
(OWN) writing like 8, p or =.* Help section and
interface are available in Swedish and English.
However, actually setting up a search within
the user interface is quite difhcult, even with
the search criteria being organised in several
drop-down menus. There are also a number of
factors to be taken into account due to how the
DB is structured. Underlying Rundatabas are six
main files, four of which concern script-internal in-
formation (RUNDATA.RUN, RUNDATA.NFS,
RUNDATA.FVN, RUNDATA.ENG). RUN-
DATA.RUN contains transliterations, whereas the
next two contain a normalisation into the language
spoken in the area at the time of inscription
creation (NFS) and into normalised OWN (FVN).
RUNDATA.ENG contains translations into
English. RUNDATA.INF and RUNDATA.LIT
contain script-external information, e.g. type of
object, find spot, literature references (Table 3).
While these files do not have extensions that
computers immediately recognise, they can be
opened in a text editor (Notepad(++), Kate) or
even a spreadsheet application (Excel, LibreOffice
Calc) without difficulty. The information in
these files appears to be linked via the inscription
signum (which can in this instance be called a
primary key (PK), cf. Section 4.6.4), meaning
that whenever a search is run, the DBMS collects
information on the inscription from all files based
on the signum and presents it to the user in the
interface.’

The details of how data can be retrieved via this
interface is beyond the scope of discussion at this
stage, but explained well in the Help section. The
DBMS can do some of the tasks outlined in Sec-
tion 2.1, but it appears the main aim has been to

*The character codes are erroneously referred to as ASCII-
codes. The code point they are referring to is in fact the
Unicode Decimal code, as neither d nor p were encoded
in the official ASCII character map (ASCII Codes CP 865
(Nordic languages) 2018), cf. Section 3.3.1.

IExcept for literature references, which link to a file with
explanations of what the abbreviations mean. Literature
references for a single inscription link to a website.
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Figure 4. Characters in an exported .csv-file from Rundatabas baving turned into question marks upon
being opened with the wrong character encoding.
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enable filtering data in search of inscriptions an-
swering certain criteria (Peterson 1994: 307-308).
Updating or deleting data is impossible as long as
one stays out of the underlying files (which is al-
most certainly the intention). Rundatabas does the
filtering part well, however the mechanisms of set-
ting the criteria are not easily understood by users
without generic knowledge of retrieving data or
runic inscriptions. Setting several criteria and com-
bining them involves using at least two drop-down
menus and keeping in mind how these criteria may
limit the results (Figures 2 and 3). Rundatabas was
created using the programming language Pascal
(pers. comm. Marcus Smith, Riksantikvarieim-
betet) and is therefore not using any of the current
query languages, making it very difhicult to use the
data in another DBMS. While sophisticated query-
ing is possible with this language (e.g. filtering for
inscriptions from one region, containing specific
words, using wildcards, searching for specific char-
acters), each single query has to be run by itself,
with the next one stacked on top of the result set.
There are also other complications involved; to re-
ceive all results from such a query, it is not enough
to run the search itself, one first needs to click an-
other button to complete the list. Queries can also
not be written directly into the search bar, they can
only afterwards be modified in it — however, once
again they can only be modified one by one. As for
the result sets of the more sophisticated queries, I
have not checked whether modifying queries res-
ults in incorrect data output, but it certainly is not
impossible.

Saving result sets and returning to work with
them when starting up the application again is
possible. Unfortunately, the search results, expor-
ted into .rtf or .txt, are by default saved in the
application folder on the computer. They then do
not appear in the Windows explorer even when
“show hidden files” is enabled. If exported to an-
other folder on the computer and navigated to from
the interface, Rundatabas appears not to recognise
them anymore. Search results are consequently
not transferable even between computers, unless
one copies the whole application folder (and hopes
the mysterious hidden file has been copied as well).

Other export functions of the programme in-
clude .csv-, .gpx- and .shp-files as well as Google
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Earth and Maps. They work, however in testing
I noticed that occasionally, .csv-files will have to
be exported twice before the file also includes the
text from RUNDATA RUN. The same appears
to be the case for .shp-files. Additionally, and at
least in the .csv-files, there is no UTF-8 encoding
enabled, instead they appear to be using Windows-
1252, which may result in problems when the data
is used with other current applications (Section 3.3
discusses character encodings). LibreOffice, for
example, one of the most used open-source ofhice
suites and as such popular amongst students, uses
UTF-8 as its Character Encoding Standard (CES),
resulting in unreadable characters (Figure 4). So
while there are a number of export functions, in
reality they are tricky to use. The only way to
include the information from Rundatabas in my
DB was to turn the underlying files into properly
encoded .csv-files, which could be imported into
another DBMS. Having done this, I can conclude
that one of the main problems with Rundatabas
is a structural one. The signum, which acts as a
primary key (PK) within the DBMS, is not only
composed of multiple values derived from other at-
tributes (the first part indicating the find spot area,
the second making use of a number from a current
runological edition of inscriptions from that area,
the third indicating a number of things, cf. section
“Signum” in “Help”), but can, and will, be altered
when some of that information changes. Accord-
ingly, every single time a signum is changed, for
example because the edition referred to is replaced,
the signum has to be changed in the other files
as well — a sure-fire way towards data corruption,
as PKs must represent a consistent, unique point of
reference especially in RDBMS (Section 4.6.4).

Beyond the information requested by Diiwel
(2008), RUNDATA.INF also contains data hinting
at the origins of the project, which started out as
a DB of the Viking Age inscriptions in Sweden,
which tend to be on runestones. Therefore rune-
carver, an alternate location (in case the monument
was moved from its original location) and stylistic
details are included in the file.

Concluding this survey, the range of information
provided by Rundatabas corresponds fairly well to
the demands of runologists and while the lack of a
consistent PK is a serious issue, data redundancy

23



2 Digital Humanities approaches in runology

is avoided at least in those files pertaining to the
inscription contents. Using it, however, is not in-
tuitive, and requires users to have at least a generic
understanding of a runologist’s work and the data
files. Documentation for Rundatabas is commend-
able, even if non-specialists may find it difficult to
understand. The range of information provided is
overall satisfactory, yet it lacks a digital, visual rep-
resentation of the runes themselves (even if links
to pictures of inscriptions are provided where pos-
sible) and proper literature references to a single
inscription. Most importantly, different interpreta-
tions, or more precisely, conflicting scholarly opin-
ions of what the runes read are missing. In some
cases, Rundatabas makes use of the character com-
binations “§P” and “§Q” to indicate an alternative
interpretation, but this fallback only occurs in a
few cases. Equally, in some cases “/” between two
possible solutions is used, but again, it is not a
general occurrence (Peterson 1994: 307). There-
fore it does not fully satisfy the outlined criteria
(Section 2.2), as Diiwel (2008: 62) specifically men-
tions that very few interpretations can by default
be regarded as right or wrong and should there-
fore be considered whenever a new interpretation
is undertaken. While he writes this about runic in-
scriptions dating to the early time of runic writing,
it still holds true for later inscriptions.

2.2.2 Projekt Evighetsrunor
Between 2017 and 2020, scholars from the
Uppsala runforum (where Rundatabas is main-
tained) and Riksantikvarieimbetet have worked
on transferring the data from the original files
into a proper relational model as part of Pro-
jektet Evighetsrunor. The most important out-
come of this project is the online platform
Runor (Runor n.d.), which combines the digit-
ised parts of the Swedish corpus edition Sveriges
runinskrifter and the data from Rundatabas to
provide a research platform with up-to-date in-
formation on Swedish runic inscriptions (Bian-
chi 2017). The online platform displays the res-
ults from an underlying relational DB, which in
turn uses the data from the older Rundatabas-
application.

The new relational model addresses some of
the issues that were present in the older version;
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for example, the signum is no longer used as a
PK, instead UUIDs (Universally Unique Identifi-
ers) identify the entries in the database, while on
the website, URIs (Uniform Resource Identifiers,
unique character sequence identifying e.g. people,
concepts, web pages) are used. The CES was also
changed to UTF-8, thus improving compatibility.
In terms of the underlying structure, however, the
system of keeping the different steps of deciphering
an inscription were maintained as separate entity
types; RUNDATA.RUN is now designated “read-
ings”, RUNDATA.NFS and RUNDATA.FVN are
combined in “interpretations”, while “translations”
uses the data from RUNDATA.ENG (pers. comm.
Marcus Smith). A bespoke entity type “inscrip-
tions” was also introduced into the structure, how-
ever the definition of this entity type is still not
entirely clear and the data needs to be normalised
further (pers. comm. Marcus Smith). The struc-
tures pertaining to the runes and texts themselves
have, therefore, not changed. What has changed
significantly is the structure of RUNDATAL.INF,
which was broken up and restructured into a vari-
ety of different entity types, the survey of which
is beyond the present scope, since they pertain to
script-external considerations like location, poten-
tial rune-carver, etc. While important, modelling
these script-external aspects of runic inscriptions
needs to be done with a view to what the underlying
data looks like and where it came from; translating
the script-external aspects of the Bergen runic in-
scriptions into this structure is inadvisable, because
as Chapter 7 will show, the same script-external
data for the Bergen inscriptions needs to be mod-
elled according to the excavation methodology.
The new relational solution of Rundata-
bas/Runor is “meant to be an encyclopaedic data-
base, in the sense that it doesn’t include anything
that is original and only found in that database,
but rather provides a way to view and search all
the most up to date agreed-upon interpretations
from across the runological literature in one place”
(pers. comm. Marcus Smith). Again a conscious
decision was made against storing different inter-
pretations, although in cases where there is no
widely agreed-upon interpretation, XML-encoded
text snippets were included, making it possible to
display conflicting interpretations. These are not,



however, treated as separate entities, as is the case
with KDB and the model presented here. Con-
flicting interpretations which have found no wide-
spread approval are too disregarded; the approach
remains much the same as in the original Rundata-
bas. Since many runologists are likely still working
with the old application, as recommended by the
project itself (Bianchi 2020), and since the under-
lying structure and data model was not changed
with regard to the runological aspects, here the old
Rundatabas-files continue to be referenced.

Since there is both a need and a desire for a rep-
resentation of a wider range of possible interpreta-
tions, which was picked up early on, KDB was in
part developed as a follow-on model of Rundatabas.

2.2.3 Kieler Runendatenbank (KDB)

While Rundatabas’ main aim was to collect all
Scandinavian runic inscriptions and store them,
the DB project running from 1993 to 1999 and
again from 2001 to 2012 at the University of Kiel
had a more specific research aim and a narrower
selection of inscriptions. On its website, it is de-
scribed as a linguistic DB of the oldest inscrip-
tions in the Older Futhark (Runenprojekt Kiel
2016f). Like Rundatabas, it offers a variety of in-
formation on each inscription, including different
interpretations, archaeological data and literature
(Table 3). Additionally, it contains information
on syntactic structures in inscriptions, the words
therein and various grammatical aspects of the in-
scription language. Unlike Rundatabas, it marks
potential forgeries. The data itself is stored in
a MS Access-RDBMS and made accessible via a
web-based interface in both German and English,
so only a regular browser (Firefox, Edge, Opera,
Chrome) and a stable internet connection are re-
quired to use it. The English interface has limited
functionality, however.

Structurally, KDB is a relational DB, with GUI
and RDBMS provided by MS Access and the web-
site utilising JavaScript to display result sets. The
DB itself contains four related tables, called respect-
ively Find, Interpretations, Words and Bibliography.*

4In German referred to as “files” (Datei) instead of “table”
(Tabelle) or “entity type” (Entititstyp), either of which
would be more correct and in keeping with the technical
terms. This is particularly misleading because any DB
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This small number is surprising, as one would ex-
pecta relational DB storing so many different kinds
of information to contain more tables (like the rela-
tional model underlying Runor). The entity model
provided (Figure 5) reveals a number of JOINs (Sec-
tion 4.6.3) connecting the four main tables, which
according to Runenprojekt Kiel (2016¢), “[...] are
only relevant for the proper functioning of the data-
base [...]” (my translation). The explanation for
the low number of tables as opposed to the amount
of data is to be found in the individual tables’ struc-
ture instead.

Find “serves as the basis”, with the field Find-
no providing both the PK of this table and the
reference point of the whole DB (Runenprojekt
Kiel 2016g). Contrary to expectation, it does not
only contain information on the find/object itself,
but also information on the inscription, the geo-
graphical location of the object and the various
types the object can be classified as, reminiscent of
RUNDATA.INF)

The next table, Interpretations, stores transliter-
ations (Reading), normalisations (Interpretation)
and Translation in separate columns, very similar
to the spreadsheet structure presented in Table 2.
Rundatabas stores each of those in their own file,
which is compliant with data normalisation rules
meant to reduce data redundancy. Further data in-
tegrity and redundancy issues appear in the form of
Interpretations also containing information concern-
ing the dating of the inscription and its language
(Runenprojekt Kiel 2016h).

Comparing the approach to data modelling of
KDB to that of Rundatabas, there can be no doubt
that the latter’s structure is much more in keep-
ing with the principles underpinning the relational
model. Granted, Interpretations in KDB provides
previous interpretations from scholars who have
already worked with the inscriptions and concise
information on these, which Rundatabas does not,

built in MS Access only consists of one “file” that the user
can see. Itis true that within said file, all data is stored, but
the use of “file” in this definition is still highly confusing.
Equally, “indexes” appears to be used to describe PK-
columns, whereas actually, every PK-column is an index,
but not every index column stores PKs.

SAll  tables with their fields presented  at
http://www.runenprojekt.uni-kiel.de/beschreibung/7/
default_eng.htm.

are
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Figure 5. Screenshot of the Database Tools window in

fi firdward werd
EiTieids: e Flelds: EEJFields: -
find ni Hindni | wordnn
abject W rdrnD word
U:tun&; LBl s = : wurd;:n!
obiype findno - T number
iy wriw | g ey
country = LiliLs wordno nemdes
instript it = rl:‘:;'i_*;n (251 e verbdes
. - int e
oty S i vori -
standard - Intprno :T:".'_‘:a: wordform
presloc - B ndeces: || Iamua 4 comp
picture IE firdnn 1= re:gdl nge dc;llr:-'nt
intprao [=] inter ::ril-th
trelgerm wmainl
r g = tralengl wmaing
cal syntax wmaind
Eﬁa]ds: - wariants | | it
EET probable fuf cmainZ
comment | .
(Eindexes: || (£ :mg?
bk -
fi ;u = wemid2
Ll = wemidS
wefind
wefind
wefind
gme
ablaut
root
titleZ traloerm
yEar tralergl -
picture lexicon =3
comment 5

MS Access, showing the relationships between the

different tables of KDB. Reprinted from Runenprojekt Kiel (2016¢).

thus escaping some of the issues inherent in storing
conflicting interpretations. The structural issues
in KDB are nevertheless so severe that Rundata-
bas is the more functional model. These issues
open up for various possibilities of corrupting data
and hindering proper processing, for example when
there is only one entity type storing interpretations,
necessitating a table structure similar to Table 2..
The most extensive table by far is Words with
34 columns. Whether this table would have been
better broken up into smaller ones is difficult to
establish for someone without the same kind of
linguistic background; even lacking the training,
other projects like the Skaldic Project however sug-
gest that different structuring could have improved
the KDB model (Wills 2013). Similar analyses
have also been undertaken by scholars working
with manuscripts, resulting in the Medieval Nordic
Text Archive (MENOTA) Standard for encoding,
which permits the marking up of single words and
characters by way of using XML (Menota Hand-
book 3.0. Guidelines for the electronic encoding of
Medieval Nordic primary sources based on TEL Ps
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Guidelines 2020). Since this solution is not based
on the relational approach and the approach to
data structuring is vastly different, it will not be
discussed here.

Bibliography provides literature references for
each inscription and unlike Rundatabas, in this
case only the references concerning the inscrip-
tion in question are presented. According to the
German version of the website, only literature pub-
lished since 1960 was entered into the table (Runen-
projekt Kiel 2016d), although Runenprojekt Kiel
(2016a) states that literature from the early 19th
century until 2009 is included.

Theoretically, the relationships between the
tables (Figure 5) should provide a lot of flexibil-
ity in terms of potential queries. But while KDB
provides the required different interpretations of
runic inscriptions that Rundatabas lacks, it is much
more limited in search functionality. As a matter of
fact, users can only define search criteria regarding
specific aspects of an inscription, otherwise they
are limited to using preconfigured queries (Fig-
ures 6 and 7), for example “Types of inscriptions”



Abfragen
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Datenbankabfragen

Abfragen zu Inschriften
+ 1- Steckbrief: wichtigste Daten zu einer Inschrift
e 2 - Literatur zu einer Inschrift

+ 3 - Typen von Inschriften

+ 4 - Zeitliche Einordnung der Inschriften nach archdologischen Kriterien

# 5 - Filschungsverdachtige Inschriften
& 6 - Inschriften aus einem Land
+ 7 - Inschriften auf einem Objekttyp

Abfragen zu Deutungen
# 8 - Deutungen zu einer Inschrift mit Literaturangaben
# 9 - Sprachliche Klassifikation der Inschriften

Abfragen zu Wortmaterial
# 12 - Wortmaterial der Inschriften nach Wortklassen
13 - Wortbildungstypen im Wortmaterial der Inschrifter

14 - Stamme und Flexionen

15 - Germanischer Stamm
16 - Wurzel

17 - Worter zu einer Inschrift

Abfragen zu Literatur
+ 18 - Bibliographie nach Autorennamen

# 10 - Rezensionen zu Verdffentlichungen

# 10 - Deutungen zu einer Inschrift mit Syntax und Literaturangaben

# 11 - Syntaktische Struktur

Figure 6. Range of possible, predefined queries on the German version of KDB. Screenshot from

Runenprojekt Kiel (2016b).

or “Inscriptions on a type of object” (the latter
only available in the German version). While these
were most likely chosen with regard to what users
might generally want to know, with the exception
of those relating to words and syntax, the queries
still do not go beyond what Rundatabas can do, if
handled properly. With queries in Rundatabas be-
ing stackable (even if that is a complicated process),
the search functionality of Rundatabas is, in fact,
better than that of KDB.

There is also no dedicated export functional-
ity; it is only possible to copy-paste from the web-
site, a process impeded by the fact that in the dis-
played result sets, the PKs connecting the entries
(Find-no) is not shown, instead the whole list is re-
numbered for every search. Users looking to com-
pile a larger data collection for several inscriptions
are therefore bound for a lot of copy-pasting and
manually connecting entries, whereas Rundatabas
permits users to connect entries via the (admittedly
problematic) PKs.

These restrictions in querying KDB are most
likely due to the aforementioned problematic data
structure. It is striking how many different
types of data one table in KDB contains, as op-
posed to Rundatabas, where only one file can be
reasonably said to store different types of data
(RUNDATA.INF), an issue that was resolved in
Runor. This could be blamed on inscriptions in

the Older Futhark being more difficult to inter-
pret and therefore, resulting in more contradict-
ing interpretations, but as Chapter § will show,
this is by no means uncommon for younger in-
scriptions either. The single table is all the more
surprising since KDB relies on a proper RDBMS,
and splitting data into smaller sets by applying
data normalisation rules and defining proper entity
types, which would have resulted in a more flex-
ible structure and increased functionality, would
not have been an issue. It must also be mentioned
that, even if KDB provides more information on
the single inscription, its use is similarly difficult
as the use of Rundatabas, although for different
reasons. The web interface may be easier to ac-
cess and OS-independent, but queries can neither
be stacked nor saved, ultimately limiting users to
the research questions the DB-designers had in
mind. These are mainly questions of a grammat-
ical and syntactic nature, as implied by the heavy
importance placed on the Word-table. But again,
not all queries concerning the syntactic structures
are available in both German and English.

In conclusion, while KDB has implemented
the concept of conflicting interpretations of one
inscription and further developed the idea of
Rundatabas by including the possibility of search-
ing for specific linguistic structures, it still suffers
from the problem that the relational model was
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Queries
Use the queries to find...

e 1. essential data to an inscription
¢ 2_literature to an inseription

® 3. types of inscriptions

¢ 4. chronology of inscriptions

e 5. allegedly forged inscriptions

& 6. inscriptions from a country

¢ 7. inscriptions on a type of object
¢ 8.interpretations to an inscription
& 10. interpretations to an inscription including syntax and literature

e 11. word categories in the inscriptions

¢ 12. types of word formation in the inseriptions

¢ 13. titles of an author

Figure 7. Range of possible, predefined queries on the English version of KDB. Screenshot from Runenprojekt
Kiel (zo016¢).

L. ] Project Find list Default queries Find map

Sie sind hier: Home - Standardabfragen

Object Material Rune rows Characterof Dating andt¥fpe of
inscription dating

On what kinds of objects are runes On what kinds of material are Are rune rows / runic alphabets Apart from purely runic From what periods doweliave
tobe found? runes to be found? documented and which inscriptions, do we also have runic finds and how are they
inscriptions belong to which rune mixed or cryptic inscriptions? dated?
Tow?

Iconiographical Context of the runic Runtic finds in' the Storage placeof runic
elements finds landscape finds

On which objects are runic In what contexts have runesbeen Where can runic finds be seen Inwhich museums are runic finds
inscriptions accompanied by found? today? on display?
iconographical elements?

Copyright © 2023 runesdb.eu - - RuneS isa research project by the Acadel

Figure 8. RunesDB web GUI default queries, screenshot of bttps://www.runesdb.de/standard-queries.
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Home Project Find list Standard queries Find map Advanced queries Sz == Search database.
Displayed table columns Hide
Transcription ~ Translation ~ Runerow  Categoryof inscrip.  Ins:complete  Ins: preservation — Markings/icons
Findspot  Findspot suffix ~Names Country Area County Community  GISlongitude of findingplace  GIS latitude of finding place ~ Find-year  Storage
Museum  Inventorynumber Object  Objectsuffix ~ Classof object Typeof object  Class of material ~ Material ~ Obj: complete  Obj: preservation
External dating ~ Method of dat.  Context  Ext. dating (from)  Ext. dating (to)
Filter Hide
Rune row
equals v
older fupark v
Sort by... Show
Entries per page: 5o v
Es wurden 421 Eintrdge gefunden. @0
Find number Main sigla Transliteration
1 Sj73 hariso |
2 Sj 74 [0-?)(w)iduhudaz |
3 Sj21 alugod(0-1Z) |
4 Sk 41 ekunwod(1-2?)[0-?] |
5 SJy 46 (w)ara(2?)s(1?) |
6 NJy 48 bidawarijaztalgidai |
7 G98 mkmrla(o-12)w(0-1?)rta(1?) |
8 N KJ15 piz(i)d(ap 1-22)[0-?1 |
9 N KJ16 ekerilaz |
10 N KJ17 (12)h(1-2)idult(1?) | i(1?)z(4-52)rb(1)e | (1DI(klz | (12)1k(12)hu | (0-12) |
11 N KJj17A ekwizwi(w)iowritu(1?)runo(2-32)s(2?) |
13 SJy 64 lua |
14 Sl11 owlpupewaz || niwajemariz
15 Sl12 a(1-2?)sg(z)h
16 Fyn 20 mari(1?)a | (0-2?)ala | maki(o-1?)a |
17 Fyn 17 [0-2)(1-22)w(2-3?) |
18 Fyn 16 aadagas(1?) | laasauwija |
19 Fyn 18 talijo | gis(1?)ioj ' wiliz(1-2?)lao(0-3?) | t(3-4?)s ' hl(e)uno ' an[1?] ' regu |
20 Fyn19 harja |
21 N KJ31 raunija(z) |
Show entrys 1 from 20 of 421 E B a m

Copyright © 2023 runesdb.eu  Terms Data sources List of sigla Links Imprint Contact Runes is a research project by the Academy of Sciences Géttingen

Figure 9. RunesDB web GUI advanced queries, screenshot of https:/fwww.runesdb.eu/advanced-queries).
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only in part properly implemented. The lack of
data normalisation poses serious issues for data in-
tegrity and retrieval, and in combination with the

web interface severely limits the functionality and
usefulness of the DB/DBMS.

2.2.4 Projekt RuneS/RunesDB

Having been under construction since about 2010,
Projekt RuneS, financed by the Akademie der Wis-
senschaften zu Gottingen, has built another runic
DB based on KDB, called RunesDB (Projekt RuneS
2018). This project is in many ways a continuation
of the Kieler Runenprojekt, and the data is likewise
accessible via a web interface, with MySQL provid-
ing the RDBMS and TYPO3 the interface (pers.
comm. Thomas Bode). While it should have been
included in this overview, as of March 2023, the
website does not provide information on the ac-
tual data structure within the DB and inquiries
from my side did not receive a reply. Considering
which data is available on the inscriptions and how
it is entered, suggests however that the underlying
data structure applies the same entity model as
KDB. The predefined queries likewise suggest that
structurally, there are probably no great differences
between the two data models (Figure 8), although
Advanced queries are now available (Figure 9). If
the “Displayed table columns” mentioned to the
upper right in Figure 9 correspond to the actual
columns in one entity type, that supports the con-
clusion that structurally KDB and RunesDB are
the same or at least, very similar (compare Figure 5).
However, the displayed table columns could just as
well be the result of a VIEW created by querying
a set of underlying tables, and it is not possible to
tell by looking at the GUI. RunesDB is therefore
excluded from further analysis until more informa-
tion becomes available.

2.2.5 Runer fra Bryggen (RFB)

Instigated in January 1993, the project Computer-
ising the runic inscriptions at the Historical Museum
in Bergen was not aimed at a generic presentation of
the Bryggen inscriptions to begin with, although
it ended up being “the first generally available over-
view of all the material from the Bryggen excava-
tions up until 1996 with a transcription and nor-
malization” (Runic inscriptions from Bryggen in Ber-
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Search in runic inscriptions from Bergen
(Wild card character '?', ?23? will retrieve B003, BO30 and all others with a '3" in them)

Introduction to the search form

Search all fields:

Transcribed text:

Normalized text:

Bergen index #

NIYR #

Find place (Norwegian).

Object (Norwegian).

Max found documents fo display: 200 ~

Sorting the found documents Bergen # b
© AND/ © OR between the fields

|_Send || Blank form

Figure 10. RFB web GUL.

gen 2002). Technically, that makes it the most
important DB within the scope of this publica-
tion, as it also uses the Bryggen inscriptions as
an example corpus. Originally RFB was aimed at
developing a transliteration system based solely on
the graphic form of the runes instead of translit-
eration traditions (RuneType 2002 2002); funded
for three years, it appears to have run for longer
than that; the website was still maintained in 2003,
while the publication on their methodology ap-
peared in 1998 (Ore, Tweedie & Dougan 1998). In
the meantime between the original thesis being
written and this work being published, all material
pertaining to RFB has been removed from the web,
with the future of the data remaining uncertain.
That unfortunately also includes the DB originat-
ing from this project, which appears to have been
more of a side-product of the typology project, as
the lack of a complete list of all Bryggen inscrip-
tions necessitated cataloguing them before starting
on the analysis of the runes (Haavaldsen & Ore
1995-2003). To begin with, HyperCard was chosen
to help build the collection in 1993, but the data
was transferred into Claris Filemaker Pro in 1994.
Several revisions of the data before actual analyses
began are also mentioned (Ore 2002; Haavaldsen
& Ore 1995-2003).

The aforementioned data mainly originates from
the paper card archive the Norwegian runologist
Aslak Liestol compiled when he was first working
with the Bryggen inscriptions, although the ori-
ginal cards in the Runic Archives in Oslo seem
to have been consulted only in cases where the
copy kept at the Historical Museum in Bergen was
insufficient (Haavaldsen & Ore 1995-2003). In ad-
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dition, information from for example NIYR VI (=
Liestol & Johnsen 1980-1990) and other public-
ations available at that point in time was added,
which also includes information from unpublished
masters and doctoral theses, with a complete bibli-
ography originally available in Haavaldsen & Ore
(1995-2003).

As a number of the Bryggen inscriptions were
considered unpublishable by the project members,
one reason for designing a DB was “[t]he wish to
make a catalogue of the ‘unpublishable inscriptions
from Bergen’” (Haavaldsen & Ore 1995-2003). I
can attest that the information on Liestel’s cards
tends to vary quite a bit; at times he offers trans-
runifications, on most occasions he provides a
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transliteration, sometimes a normalisation, rarely a
translation. Comments can also be found on those
cards, pertaining mostly to the inscription, but also
the object and other observations. Since the vari-
ation is so great, it is impossible to clearly outline
what kind of information is available. It appears
however that only transliterations and normalisa-
tions have made it into RFB (Table 3 and fig. 11),
along with some archaeological information and, in
some cases, black-and-white photographs (mostly
of insufficient quality to recognise the runes). The
available information is in no way properly nor-
malised, however, lacking for several inscriptions,
outdated (especially datings of any kind), and only
meaningful if the user already has solid knowledge
of the Bryggen excavations and the excavation tech-
niques used. The + for information on particular
aspects of the inscriptions in Table 3 has therefore
to be taken with a grain of salt. Some of it is more
or less encoded in the wording (“under bolverk”
for example implies a secondary deposition, Sec-
tion 7.2.2) or actually included in the preface of the
catalogue, and will not appear in the search result.

Finally, while most of the documentation (not
as extensive as in the case of Rundatabas, but still
carefully presented) is available in Norwegian as
well as in English, the actual data on the inscrip-
tions is not. Knowing Norwegian is therefore a
prerequisite to making sense of results.

There is no entity model or any other informa-
tion provided about the structure of the DB, but
judging by the GUI (running PHP server-side, Fig-
ure 10), it may be supposed that it is little more
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than a spreadsheet containing the basic informa-
tion outlined above. While find place and object are
presented as searchable fields, they do not appear
to work, and perhaps their existence is explained by
early plans to include Swedish and Danish runic in-
scriptions in the DB (RuneType 2002 2002). Search
results can be sorted by different fields, and the in-
terface allows combining different search criteria by
using AND and OR operators. Yet the search func-
tionality does not work well, not at all when using
“Search all fields”, “Transcribed text” and “Normal-
ized text”. “Bergen index #” as well as “NIYR #
work as required, however “B” needs to precede the
actual number in the former field for the DBMS to
be able to retrieve something. The BRM-number,
which is the archaeological reference, is not shown
in the search results and also incomplete. Using

((>”

the wildcard character “?” works as well, but again
only in the aforementioned working search fields.
In many cases, especially when looking for inscrip-
tions one already has a vague knowledge of; it is
actually easier to use the catalogue, which lists the
BRM-number (in Haavaldsen & Ore 1995-2003).
All things considered, the GUI is only useful for
those who already know either reference number.
As in the case of KDB, there is no download func-
tionality available, but again, copy-pasting from
the website itself is an option.

In the case of RFB, the DB structure is prob-
ably less interesting than what was apparently at-
tempted with the data. Although not available
online, physical measurements of 221 individual
runes were taken from ca. 5o inscriptions and
these processed with the help of the DB, resulting
in a cluster analysis of runic signs from Bryggen
(Ore, Tweedie & Dougan 1998). To my knowledge,
this is the first attempt at mechanically processing
rune forms with the intent to provide “a typology
of runic forms based on graphic criteria” (Rune-
Type 2002 2002). If the project had continued
after 1998, when the first report on the findings
was published (Ore, Tweedie & Dougan 1998), it
would potentially have been possible to reach the
other two goals of the project as well, namely to
“develop and evaluate computer based methods for
reading difficult and damaged runic inscriptions”
and “develop and test computer based methods
for studying form variations of runes” (RuneType
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Figure 11. Information available on a randomly chosen runic inscription.

2002 2002). Unfortunately, despite the authors’
proposals for future projects, nobody appears to
have taken up their approach. Equally unfortunate
is the fact that there is only a screenshot of the File-
maker Pro GUI provided as a reference for how the
section of the DB containing these measurements
was actually set up (RuneType 2002 2002), giving
little clue what the underlying structure looks like.

As merely a means of support for the proper pro-
ject, REB was supposed to be superfluous within
a few years to begin with (Haavaldsen & Ore
1995-2003), and the data on which the graphemic
analysis was based, meant to be publicly avail-
able (Ore, Tweedie & Dougan 1998). Neither ap-
pears to have happened and no further projects
appear to have taken up the line of investigation
pursued by the original project. In terms of use-
fulness, RFB is probably the least useful of all
DBs presented so far; in terms of making use of
mechanical data processing in order to help de-
cipher runic inscriptions, the project has however
brought forth interesting ideas and managed to
show how these can work. The project can be un-
derstood as a precursor to the discussion about
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the difficulty of representing runes digitally in
Chapter 3.

2.3 Digitising runic data — inherent
problems

Taken together, the existing runic DBs provide
a fairly comprehensive overview of existing tech-
nical solutions and modelling choices, how useful
these are in terms of benefiting research, but also
an overview of the topics runologists are interested
in. Most often runic inscriptions are, by virtue
of being text, subject to linguistic, textual and,
in a broad sense, historical analyses. Rundatabas
was meant to provide an overview and a starting
point; KDB is very clearly aimed at linguistic and
textual analyses; RFB was intended as a starting
point for typological analyses of runic characters.
Their design is tied in equal measure to the techno-
logical resources available/chosen and the overall
research questions they were built to help answer.
This by itself is not necessarily a drawback, as the
advantages of RDBMS lie mainly in their custom-
isability. But since each DB was built around a
particular research question, each also lacks some-



thing included in another. The main reason for
the situation being what it is, is well explained by
Findell (2014: 80), who remarks that runology

[...] is an eclectic field, drawing on a
range of disciplines including linguistics,
archaeology, art history, literary and cul-
tural history. Specialists in each of these
areas bring to bear their own particu-
lar interests, methods and theoretical
backgrounds in the effort to understand
both the inscriptions and the cultural
contexts in which they were created.

This diversity of scholarly backgrounds and
methodological approaches is reflected in every
publication of runic inscriptions, and requires ex-
tensive knowledge about various fields of scholar-
ship on the part of the runologist, as well as a great
amount of flexibility in any tool they are going
to employ. RDBMSs are singularly well-suited
to map and explore ontological relations between
different types of information concerning runic
inscriptions, but as the survey also shows, the ap-
proach to data modelling differs vastly between the
DBs.

The argument could be made that the different
research questions these DBs were built around
render comparison moot, as each of the tools is
meant to serve different needs. I disagree and in-
stead contend that each DB is at least in part built
according to runological methodology. Decipher-
ing an inscription is not a single, smooth act; from
the first identification of the runes to a final eval-
uation of the inscription’s purpose, the process
of deciphering a runic inscription requires several
steps and draws heavily on other disciplines. How-
ever, the most basic of these steps, to which layers
of interpretation are slowly added as the runologist
considers more and more aspects of the inscrip-
tion’s content and meaning, remain the same:

1. identify the runes;

2. transliterate the runes into Roman letters;

3. normalise speech items represented in runes
to the standardised version of the appropriate
language.

2.3 Digitising runic data — inberent problems

Each of the presented DBs mirrors these steps
(minus the first, the intricacies of which are dis-
cussed in detail in Chapter 3), yet they model the
resulting data in different ways. This, in turn, ex-
poses how preconceived notions about data and its
nature have impacted data modelling and therefore,
the range of research questions scholars can reas-
onably expect each DB to help them with. To un-
derstand the issue, it is essential to examine what
kinds of data are discussed here, an issue already
referred to above (page 19).

The main issue and point of criticism of
Rundatabas, which could also be aimed at RFB,
is the lack of alternative interpretations, an issue
which KDB sought to rectify. But runologists do
not only disagree on rune identification, translit-
erations and normalisations. Archaeologists, from
their side of the debate, also have something to say
on various matters concerning runic inscriptions.
In fact, archaeological considerations concerning
the rune-inscribed object (since most runic texts
are carved into a hard surface rather than writ-
ten down on parchment/paper) are often equally
important as linguistic or rune-typological consid-
erations, not least because controversies about an
inscription may already start at the question of dat-
ing. Such controversies are typical and one of the
main driving forces of humanities research, which
in turn renders it absolutely mandatory that the
tool chosen to curate a large collection of runic
inscriptions be capable of representing these con-
troversies. In the early days of Digital Humanities,
including controversial opinions might have presen-
ted an issue on account of limited storage space.
Today, the storage capacities available are in excess
of what would be required to store all interpreta-
tions of all known runic inscriptions in the world.
But storage is not the issue here; rather, the ques-
tion is one that marks the start of many digitisation
projects: the not-at-all neutral and very important
question of what information and which interpret-
ations to include. Tanner et al. (2016), although
the examples are taken from different areas and
focus more on clashes of interest between differ-
ent stakeholders, makes the very useful point that
the choice of what to digitise is, in itself, already
a statement. A value judgement is being made of
what is “worthy” of being stored and what is not.
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While data in a runic DB may not be considered
“facts”, it is very much a fact that almost any piece
of information concerning a runic inscription can
change; dating, reading, interpretation, even the
physical dimensions of the object may change ow-
ing to conservation issues.

In other words, runic data is very mutable. Yet
data modelling in the existing DBs implies, at least
for some aspects, that the data is not subject to
change and further research; that it is, in fact, a set
and certain value. This finality is expressed in the
data structures, resulting in the major issue that
Nygren et al. (2016: 63) mention in regard to maps,
graphs and tables, namely the apparent finality of
the digital representation. In Rundatabas and RFB,
it is the lack of alternative transliterations and nor-
malisations, in Rundatabas also RUNDATA.INF,
which does not follow the principles of data norm-
alisation either (which issue has been taken care
of in the newer relational model). In KDB, similar
issues appear not only in regard to transliterations,
but when, for example, different object classifica-
tions are stored in three columns in Find instead
of being split apart and stored elsewhere. Three
columns may appear quite generous, but clearly
show the inadequacy of storing data this way. Any-
one acquainted with the number of archaeological
classification systems knows that one and the same
object can be classified by several different typolo-
gies (which may also impact on the relative dating
of objects). When the number of classifications al-
lowed is limited by the design of the DB, however,
some data must be disregarded and these decisions
must be justified in much the same way a theor-
etical approach must be justified. Yet the greater
issue is created by these conflicting pieces of data
not being included, not even being allotted space
in the data modelling process. The resulting DB
can be mistaken to represent the “truth” — in itself
a problematic concept, but even more so in this
context.

Tanner et al. (2016) discuss these issues in re-
lation to digitisation of museum collections, but
their observations can be applied to information
available about runic inscriptions. Runologists
today are faced with ca. 6500 runic inscriptions,
many of which were interpreted more than once,
some dozens of times, with a sizeable amount of
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literature supporting or decrying certain interpret-
ations, not to mention the other aspects just dis-
cussed, which are equally subject to further re-
search and by no means “facts”. The data models
underlying the currently available runic DBs do
not allow for all of these aspects to be represented
to the extent they exist in research. This contra-
dicts research principles, which demand that every
new interpretation, or attempt at it, has to take
older interpretations into consideration. Besides
being academic tradition, it is also a practical neces-
sity; as Paysan & Diiwel (2020) were recently able
to show, runic inscriptions can be altered by the
process of conservation and ageing further after-
wards. Therefore runologists frequently return to
older photographs, drawings and interpretations,
especially when looking at inscriptions that have
long been known, to check their own interpreta-
tion against those. That it is rarely easy to tell
which is the best one, and therefore impossible to
conclude and present a final solution, is a fact of
life runologists have to live with.

Equally, an older dating based on a typology
since gone out of use may not be correct anymore;
when trying to find all literature pertaining to an
inscription, it may nevertheless be of great import-
ance to know that this inscription carrier was clas-
sified by this typology. Runology needs to con-
sider research from so many different disciplines
that using only one particular conclusion from one
of them distorts the research picture. All of the
pieces of information on an inscription are still
data, and being data, they should be stored and
processed. As Tanner et al. (2016: 17) put it, “Re-
search benefits accrue when we invest in deepening
our understanding of the world and build upon the
intellectual legacy of previous generations. Digit-
ised resources continue to transform the research
process. The researcher can now ask questions that
were previously not feasible. They can engage in
new processes of discovery and focus their intellect
more on analysis than data collation.”

These inherent ambiguities in the data clash to
a certain extent, not so much with the underlying
principles of RDBMS, but perhaps more the desire
of runologists to have at least a few certainties at
their disposal. Moreover, owing to the complic-
ated real-life circumstances, adequately storing all



of these ambiguities requires an uncommonly high
level of consistency and structure in the storage tool
to retrieve meaningful results. The currently ex-
isting models cannot answer that demand, at least
not to the full extent they could. Instead, they
concentrated on modelling ambiguities for those
aspects mattering in the research project they were
built for. That does not make them bad DBs, but it
does restrict the extent to which the data collected
can be re-used to answer different research ques-
tions. The demand to include more and diverse
data in one’s analyses has created an increasing
need for easy-to-use, powerful tools for managing
and administration of data also in the humanities.
If every runologist has to first create their own
datasets from scratch or has to re-encode already
existing data, valuable time is lost. Additionally,
there is no guarantee that the resulting dataset can
be re-used by someone else either. In a small field
like runology, this also means a loss of resources —
time and information. A desirable solution would
therefore be to combine the best approaches in
data modelling from the existing DBs and create
a model that structures all available data in such
a way as to make it possible to store all relevant
pieces of information.

On the other hand, with runology traditionally
reliant on various disciplines, it is dif