


born-digital object relevant to scholarly concerns. As
such, we predict that disk images will become increasingly
familiar to scholars and researchers working on late
twentieth- and twenty-first century history, culture,
literature, and the arts, as more and more leading figures
consign electronic records to archives who are processing
them in environments like BitCurator (AIMS).

While BitCurator’s primary user community consists
of librarians and archivists engaged in the processing of
digital materials in a variety of institutional settings, its
functionality is also useful to those digital humanities
scholars with direct access to born-digital materials (Carroll,
2011; Schuessler, 2012). Digital humanities thus has
an opportunity to develop a robust research agenda in
conjunction with the digital archives community that
would ensure that scholarship in areas like contemporary
literature, recent world history, digital culture, politics and
government, and the arts proceeds on a sound technological
footing, using tools and best practices designed to ensure the
stability and reliability (and accessibility) of the born-digital
cultural record. While the digital archives and forensics
communities have developed mature tools around file
system metadata and the extraction of personal identifying
information, for example, they lack the digital humanities
community’s experience in analyzing complex text corpora.
Data extracted from disk images can be redirected to tools
and assets ranging from geo-spatial visualization to topics
modeling and other forms of textual analytics. The open and
extensible nature of the BitCurator environment affords the
potential for such collaborations, and so the paper concludes
with some use case scenarios in this regard.

Figure 1. A model BitCurator-supported workflow.
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The crucial issue for space and time in language and
cultural study is modeling diffusion, how characteristics
spread spatially over time. Diffusion creates the regional
and social patterns in language that we all perceive around
us at any particular moment in time, and the same is true,
though perhaps we notice it less frequently, of other cultural
practices such as food ways, architectural styles, clothing
styles, folk and cultivated narrative and literary modes,
and social roles and relationships. The process of diffusion
certainly occurs as a result of cultural interaction — to use
language as prime example, massive numbers of people
talking (and more recently writing) to each other. The new
science of "complex systems" shows that order emerges
from such systems by means of self-organization: particular
variants come to be more or less frequent among different
groups of people or types of discourse (the same nonlinear
curve has a different order of variants at every scale of
analysis), and variant frequency comes to mark identity
of the different regional and social groups. The process
of diffusion corresponds to the frequency differences that
emerge from our choices of what to say and write, in the
buzz and hum of our daily human interactions with each
other. However, we cannot observe diffusion directly
because it has never been feasible to collect the time series
data required to do so. Computer simulation is the only
way that we can model diffusion as the adaptive aspect of
complex systems in speech and culture (see Gilbert, Miller
and Page, Wolfram). This paper describes the construction
and implementation of a GIS-aware cellular automaton
for use as a multidimensional simulation for speech.
Simulations begin with seeding of characteristics across
the live cells of a large matrix, say, with linguistic variants
seeded along the coast to model original settlement, or with
variants seeded across the survey area of the Linguistic
Atlas Project (LAP). Throughout thousands of iterations that
correspond to the daily interaction of speakers across time,
we observe the distributional patterns in the variants as they
emerge.

The key feature of this simulation, one not yet attempted
to our knowledge, is that we validate it with respect to the
emergent "clustered" linguistic distributions known to occur
in the LAP, not the actual patterns but instead the sort of
pattern that emerges in every elicitation. We know that we



have achieved a successful simulation if the result, after
hundreds of iterations, is a complex system that shows the
clustered distributions we expect in Atlas feature maps (as
below; CA at 1000 iterations at left, DE map at right).

In work to date we have demonstrated that such stable
clusters do emerge in the simulation as the result of
restricted rule sets with a random component included.

When social information is associated with each
cell, there is an additional opportunity for weighting the
decisions about feature adoption and maintenance. In the
LAMSAS matrix of 9000+ cells (after creation of non-
active boundaries), 1162 cells have metadata available from
the LAMSAS survey. We have interpolated metadata for
the empty cells, using the primary social characteristics of
urban/rural community type, and informant type (an index
showing three levels of education and social integration).
These characteristics can be applied to empty cells with
respect to the nearest neighbors with metadata in the cellular
automaton, with respect also to the overall proportions of
the characteristics in the survey as a whole, and also with a
small random component. We can execute the interpolation
on demand, so that we achieve somewhat different but still
valid interpolations for testing the simulation.

Given a matrix with social information available for
every cell, we apply social weight to the decision for
the presence of the feature of interest in every cell of
the matrix, based on the rules assigned for the cellular
automaton. The decision to adopt or retain the feature of
interest is made by rule according to a certain number
of similar neighbors (i.e., adopt the feature of interest
if 2, 3, or 4 neighbors have it; retain the feature if 5, 6,

7, or 8 neighbors have it). The proximity of first-order
neighbors is the primary characteristic for the decision;

in GIS applications it is common to invoke the inverse
square law by which a second-order element, twice as far
away, has only 25% of the influence of an immediately
proximate first-order neighbor. Our method considers social

characteristics as second-order phenomena, and assigns a
small negative weight of .2 (really, it could be any decimal
0> < .25) to each socially dissimilar neighbor, when a
socially-similar neighbor receives the full value of 1 for
a first-order relationship. Practical implementation of this
policy is to award 1 point to a similar neighbor, and .8
point to a dissimilar neighbor, considering a single social
characteristic. When we assign weights to more than one
social variable at a time, the cumulative influence of the
weight plus the random decision component should not
exceed the same .25 as a maximum weight. This means that
two social variables might be assigned weights of .1 each,
if they were judged to be equally influential, or of, say, .15
and .05 if one social variable was thought to be significantly
more important than the other. Overall, social weighting
conditions the likelihood for adoption and maintenance
of any cultural feature. We will illustrate the effects of
including social weighting within a cellular automaton that
is essentially proximity driven.

In this way we believe that we are breaking new
ground in simulation of cultural interactions as complex
systems. The study of speech as a complex system addresses
language as an aspect of culture that emerges from human
interaction. We believe that successful simulation of speech
in cultural interaction as a complex system can suggest how
other aspects of the humanities, such as sites or artifacts or
styles in archaeology, can diffuse and change across space
and time.
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The Scene

A raucous party on the eve of the Battle of Bosworth
field in 1485, wine flows by the gallon, the table bends
under the weight of the meat and breadcrumbs fly across the
table as Richard III rises painfully to address his loyal peers:

Now is the summer of our sweet content,
Made overcast winter by these Tudor clouds.
And I that am not shaped for black-faced war,
I that am rudely cast and want true majesty,
Am forced to fight, To set sweet England free.
I pray to Heaven we fare well,

And all who fight us go to Hell

(transcription of the audio recording (British
Broadcasting Corporation 2009), checked against (Curtis
2001)).

Thus starts Rowan Atkinson’s fabulously funny alternate
history of Britain, the History of the Black Adder (Atkinson
et al. 1983), one of the hallmark BBC sitcoms of the 1980s.

Fast forward through the show, right to the closing
credits: “Written by Richard Curtis and Rowan Atkinson
with additional dialogue by William Shakespeare”. And,
indeed, even Richard III’s short speech contains at least
three near-verbatim citations from Shakespeare’s play of the
same name (and actually a fourth and a fifth, but more on
that later):

Now is the Winter of our Discontent

Made glorious Summer by this Son of Yorke: [...]

But I, that am not shap'd for sportiue trickes, [...]

I, that am Rudely stampt, and want loues Maiesty, [...]
And that so lamely and vnfashionable,

That dogges barke at me, as I halt by them'

All would be good if the citations were indeed verbatim,
but they are not — the wit of Richard’s speech and indeed
of much of Blackadder’s attraction depends on twisting
citations, creating tension between original and new
wordings. Blackadder like much of postmodern British
Sitcom consciously sees history as a “cluttered patchwork
of questionable stories which have been re-written, re-
evaluated and ridiculed ((Roberts 2012), pos. 26, Kindle
edition), using allusions precisely to enhance the sense of a
subjective, patchwork-like history.

Enter Agents for Actors

Agents for Actors (AfA) ( https://github.com/mwkuster/
agents-for-actors ) is an experimental, LGPL-licensed Open
Source “framework for distributed microservices for text
linking and visualization” that the author has developed
to calculate precisely the types of “twisted” citations that
we are seeing. It takes some inspiration from W. Artes’
Bachelor thesis (Artes 2012) on Similarity Search (cf.
also (Hedges et al. 2012)), that the author has supervised,
especially on the choice of NGram models for comparison,
but is an independent implementation that deviates in the
way the NGram model is built (cf. below). AfA is linked to
TextGrid’s Text-Text-Image-Link Editor (Selig, Kiister, and
Conner 2012).

Afa identifies allusions between texts and their
presumed sources and gives exact provenance information
as XPointers (Kiister et al. 2011). As an additional spin we
make the comparison of Black Adder’s modern orthography
transcript against the original-spelling First Folio,
transcribed by Trevor Howard-Hill ( http://ota.ox.ac.uk/
1d/3014).

AfA is extendable to other similarity models and
measures and could be adapted for new visualization
frontends. Given the computational complexity it embraces
multicore architectures and parallelizes computations
wherever possible. AfA situates itself between the macro-
vision of big data digital humanities (e.g. (Jockers 2012) and
the forthcoming (Jockers 2013)) and the micro-vision of the
classical, manually encoded critical apparatus.

Implementation

AfA is implemented in the functional language Clojure
(Hickey 2010) (Emerick, Carper, and Grand 2012; Halloway
and Bedra 2012) on top of the Java Virtual Machine (JVM).
Clojure thrives on immutable functional data structures
(Okasaki 1999) for heavily multithreaded applications.
Mutable operations are largely under control of Clojure’s
Software Transactional Memory (STM).

AfA uses two Clojure paradigms to parallelize activities:



* Futures: non-blocking threads that are transparently
managed to parallelize calculations

* Agents: asynchronous, used to interact with the
visualization layer

The code basis itself consists of a number of individual
functions for interacting with files, calculating similarity
measures, handling visualization etc. They can be regrouped
flexibly.

Handling XML

AfA currently expects both source and target to be
encoded in XML. Both therefore contain parts such as
the TEI header, cast lists or stage directions that without
filtering generate noise when searching for references.

Still, we need to preserve the exact pointers to source and
target fragments in the underlying XML files to guarantee
traceability.

With mutable data structures this objective would be
difficult to attain without costly copying operations of XML
structures in memory. The immutable abstraction of Zippers
(Huet 1997) offers a solution by having the XML structures
only once in memory, the algorithm operating on pointers
to individual elements (“locations”). Furthermore, unlike
e.g. XML DOMs Zippers are generic abstractions for tree
structures, not only XML. AfA can hence be adapted to any
form of structured data sources.

Measuring similarity

The AfA framework allows for multiple models and
measures. At is simplest, the comparison is done using
NGram models (cf. (Manning and Schuetze 1999)), that
are used for fuzzy text comparison, e.g. in (Kestemont,
Daclemans, and De Pauw 2010) and (Bernholz and Pytlik
Zillig 2011), not to mention in Google-style big-data
(Google 2010).

The tests presented in this paper are done with a
variation of the NGram model, combining NGrams of
words, that move in a slider over the text, creating chunks of
size C, with NGrams of letters for the actual comparison of
those chunks.

In the following example C=5. This way, the phrase
“Now is the summer of our sweet content” into four chunks
of five words each:

oo ®®

[
(NOW)E s ) (e ) (o) Cou i (o) (somem)
o) (= )[( e ) (Fammer) o) (sweef)] =)
o) (5 ) (e )[(summer) Cor ) Gen) (comem)]

Each of these chunks is compared with a chunk from
the supposed source material, built with the same algorithm,
so that the totality of compared chunks is the Cartesian
product NxM, N being the number of chunks in the source
and M that in the target. Each of these pairs of chunks is
compared using an NGram of ngram-count characters
to smoothen over differences in spelling. The respective
confidence level for a hit is calculated using the maximum
dice-coefficient (cf. (Manning and Schuetze 1999), table
8.7) applied to this combination of chunks: (apply max
(map (fn [[tl t2]] (dice-coefficient (ngrams
ngram-count tl) (ngrams ngram-count t2)))
(for [chunkl chunk-seql chunk2 chunk-seq2]
[chunkl chunk2]))) The algorithm works for other
measures returning similarities normalized to [0,1].

Applying this admittedly computationally expensive
algorithm to Richard’s speech with C=6, N=4 and
a minimum confidence level of 0.65 identifies in
Shakespeare’s complete First Folio precisely the expected
links (XPointers referring to http://ota.ox.ac.uk/id/3014 ):

Confidence
level

Blackadder First Folio

Now is the | Now is the Winter of our Discontent, 0.74
Summer of OUr | o oo iort TEI1]/text{1)/ group[1])/text[23]/body[1]/div[1]/ab[1] ftextO[1])

sweet content,

And 1 that am | But, that am not shap'd for sportiue trickes, 0.85
not shaped for | oo /Er(1)/text{1)/group[1]text[23]/body (1) /div 1) /abl 1] ftextO[14])
black-faced

war,

1 that am | I, thatam Rudely stampt, and want loues Maiesty, 0.65

rudely - €ast| o er(/TEIL) text{1)/body(1]/sp(2] {4 /textO[1])
and want true

majesty,

The algorithm cannot identify the fourth allusion,
though, that contrasts the concepts of “overcast winter” with
“glorious Summer”.

Dressing up



For visualization AfA uses Neo4j, an increasingly
popular Open Source Non-SQL graph database (Neo4j.org
2012). Neo4;j centres around two Topic Map (ISO/IEC
2002) like concepts, nodes and relationships. Both have
unique identifiers and can have arbitrary properties besides.
Relationships must have a start and an end node.

With neocons (Klishin 2012) Neo4;j has an intuitive
Clojure interface that permits to store and query the graph.
Neo4j’s admin interface also has one of the more innovative
graph Uls available in an off-the-shelf database.

3 localhost:7474/webadmin#/data/search/6/

* 2 verview
® Neo4j Beshboard

Intertextuality and a bit of theory

This screenshot shows the individual phrases of
Richard’s speech in Blackadder with their links to their
source (“part-of”’) and the phrases they cite (“cites”), giving
a good visualization of the intertextuality (Kristeva 1969)
(Barthes and Marty 1980; Barthes 1968) (Allen 2011) that
animates much of Atkinson’s comedy.

Note that AfA does not “interprete” the links. Statistical
methods rarely have an obvious interpretation, their
epistemological openness and continuity being an asset
for postmodern texts in a world of “stylistic and discursive
heterogeneity without a norm” (Jameson 1991). If anything,
Genette’s theory of hypertextualité (Genette 1982) might
give us an adequate terminological apparatus.

Outlook

Three of the citations in Richard’s speech AfA has
identified for us, the fourth we have discussed — but there
is a fifth. Films are more than dialogue; intertextuality can
just as well be construed without words. When Atkinson’s
Richard is halfway through his speech we hear a dog
barking — Richard is so ugly that “dogges barke at me”.
Also, there is open linked data out there that situates
Blackadder in context, here linking manually to Freebase
movie data with some of Atkinson’s other films (for
handling Freebase data cf. (Redmond and Wilson 2012),
chapter Neo4j/Big data):

£ o e o

76980°mot 3, that am not shap’d for sportiue ¢

In the end an approach focussed on a narrow
understanding of intertextuality will not suffice for
audiovisual media; it must evolve into a network including
knowledge and symbols (Peirce 1998), contextual, textual
and non-textual. Now we can only manually add nodes
establish these links, but there may be another untold history
ahead.
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1. The Tragedy of Richard the Third, cited after
Shakespeare’s First Folio as transcribed in http://
ota.ox.ac.uk/id/3014
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1 Introduction

At last year’s DH conference, we presented our Open
Source project XML-Print live(Sievers, et al., 2012). The
audience’s responses gave a strong impulse for the second
project stage to extend and fine-tune the software and
improved its technical architecture. The latest build is
available for download from http://www.xmlprint.eu/.

While the former talk focused on the infrastructure and
general ideas of XML-Print, this paper delivers insight
into the challenges of the project’s development process,
which are paradigmatic for the dual nature of the challenges
faced by many DH development projects. This includes



issues already solved as well as concepts for open ones. The
following aspects will be discussed:

1. Typesetting critical editions is one of the major use cases
for XML-Print. Apart from “standard” typesetting
features we have implemented support for manging an
arbitrary number of apparatuses (cf. Section 2.1).

2. The typesetting engine is written in the functional
programming language F#, which — among other
advantages — offers powerful parallelization
techniques. However, we must use appropriate
programming routines for that. The ideas behind
parallelizing the typesetting are described in section 2.2.

3. Today’s typesetting world is global, meaning support for
many writing systems including bidirectional scripts.
Section 2.3 reports about the concepts for bidirectional
typesetting within XML-Print.

4. Last, but not least software development needs
sophisticated test concepts to recognize problems before
new versions are published. This is important not only
for obvious build or compilation errors, but especially
for typesetting problems. The image-based test approach
is presented in Section 2.4.

2 Challenges

2.1 Critical Apparatus

Typesetting a single footnote apparatus is not sufficient
for scholarly purposes. We need a robust and generic
algorithm to place any number of apparatuses to be grouped
together on a page.

The user manages this grouping process by creating an
appropriate mapping between a layout format and XML
elements. The output position of the footnote apparat-
uses on a page is determined by the order given in the
footnote dialogue (cf. Figure 1). This information is

coded into the XSL-FO+ ! file as an XML attribute to
the footnote element, e.g.<footnote place="0" fn-
type="footnote">. 2 .

The typesetting engine sorts the footnotes corresponding
to their place attribute and calculates the space needed
on a concrete output page, including spacing between
apparatuses. All this can already be done using XML-Print.
An example is illustrated in Figure 2.

However, when typesetting critical editions, footnote
apparatuses alone are not sufficient. There has to be a
possibility to refer to the line number of a lemma or to use
a user-defined reference schema as well. That reference is
used instead of the common footnote sign. The typesetting

engine must furnish the necessary references, which is only
available at runtime and calculated in the output routines.

Counter 1.2.3 -
Lamguage cptions Prefic
Posthix -
Feset counter at: Chack
Type Foctacte =
Use susperscript for refererce m apparstus: |/
Serting of apparstus 3
Commentary
Critical mpparatin -
=
¥
Inline format  Block format @ Footnote fermat oK Cancel

Figure 1:
The grouping and sorting of footnote apparatuses is done
with the footnote dialog from the graphical user interface.

Erste deutsche Kunstausstellung in Neuyork.*

In zwei kleinen niichternen Zimmern im obersten Stock eines alten Hauses an der 47.
Strafie zwischen Fanfter und Madison Avenue hat sich der deutschen Kunst ein Heim
aufgetan. In dem einen Raum gibt es gute deutsche Biicher und eine kleine Kunstaus-
stellung, die den diberlieferten Anschavungen entspricht. In dem andern herrschen die
allerjiingsten expressionistischen Maler. In der Mitte auf dem Ehrenplatz Kandinsky
und an dem Rest der Winde eine Phantasie in abgerissenen Strafenbahnkarten, Brot-
und Kartoffelmarken von Schwitters, eine Flufilandschaft von Karl Mense!!, die sich

J Karl Mense] eigentlich: Carlo Mense

38 monatlich erscheinenden Zeitschrift . Panismus. zusammengefunden haben.] Bis
her gar nichts gefunden, auch nicht zu dem Typ. Panismus von Pan-» griech. Hirten
gott, der der Lebensfreude, Musik und Tanz zugetan ist... Keine Zeitschrift mit diesem
Titel gefunden und auch den Typ nicht

39 Alfred Ranft] (1895 - 1978), Lehrer?” RECHERCHE BERLIN

40 Erste deutsche Kunstausstellung in Neuyork.] Es handelt sich um die Ausstellung
der 1920 in New York von Katherine 5. Dreier, Marcel Duchamp und Man Ray ge
deten Société Anonyme im Nov./Dez. 1920. Die Vereinigung setzte sich da
durch Ausstellungen und Projekte die europiische Avantgarde-Kunst in Amerika be-
kannt zu machen und einen internationalen kunstlerischen Austausch zu initileren
(vgl. Ausst.-Kat. New Haven 2006). Die Ausstellung der Société war K5 erste in den
USA; in den folgenden Jahren wurden seine Werke regelmifig auf deren Schauen ge-
zeigt. -> Kein KT im CR, welche Werke von KS wurden gezeigt?

41 eine FluBlandschaft von Karl Mense] Es handelt sich wahrscheinlich um das Gemil-
de Flusslandschaft mit Dampfer (The River Wuppe) (1913) des expressionistischen und
neu-sachlichen Kiinstlers Carlo Mense (Rheine/Westfahlen 1886 — 1965 Konigswinter),
welches Katherine 5. Dreier 1920 aus Herwarth Waldens . ”Sturm-Sammlung er-
warb (vgl. Ausst.-Kat, Kéln 1993, 5. 173; Ausst.-Kat. New Haven 2006, 5. 104),

Figure 2:

Example of two footnote apparatuses of a letter from the
“Kurt-Schwitters-Briefe” (Wie Kritik zur Kunst wird).

For a real critical apparatus references to line numbers of
lemmata have to be implemented.

2.2 Parallelizing the Typesetting



Implementing a typesetting system with all its
characteristics and subtleties is a chal-lenge concerning two
technical aspects: efficiency and memory consumption.
Both aspects can be satisfied by the data structures
and algorithms used in the implementation. We need
to parallelize the XML-Print typesetting engine as the
rendering process is resource intensive. In particular, when
pre-rendered pages have to be adapted to changes and need
final rendering, the process is very time-consuming. This
is the case if XML-Print typesets remaining footnotes from
previous pages. The content of the current typeset page
must be balanced with the contents of the remaining and
the current footnotes. The described problem can be solved
in mainly two ways: directly improving the typesetting of
footnotes or/and improving the overall rendering process.

Improving the typesetting of footnotes can directly be
achieved by a more sophisticated algorithm. That means not
by balancing the contents line by line but by using binary
cuts instead, i.e. starting with lines/I , lines/2 , lines/4
, ..., lines/lines until the footnote and the current page’s
contents are in balance. Unfortunately, this solution covers
only one of several performance problems.

Therefore, improving the overall rendering process
must be the final goal. The parallelization efforts are based
on the dynamic programming idea by Bellman (1954).
Thus, the rendering process is separated in typesetting
single sequences, i.c. single XML fragments. For that
the input XML file is read and then split into fragments
representing such sequences. These are the basic elements in
the XSL-FO (Anders 2006) structure that can be processed
independently from other data. Afterwards, these sequences
are typeset in parallel, are then concatenated and finally
written into a single document.

Implementing the introduced parallelization mechanism
requires the following characteristics:

*  Resource-efficient XML processing, especially when
reading the file and dividing it into fragments

*  Isolated, side-effect free and generic rendering
algorithms for separated sequences.

Indeed, F# as a functional programming language offers the
possibilities to address these requirements.

2.3 Bidirectional Text

Like many other typeset editors (e.g. Texmaker,
TeXstudio and TeXShop for LaTeX), XML-Print must
support bidirectional (BiD1i) texts. The implementation of
this feature is part of the actual project phase, because we
got many requests from scholars and projects to support
BiDi. One of those projects is “RIR — Relationen im

Raum” ( https://dev2.dariah.eu/wiki/display/RIRPUB/RIR ),
which uses XML as an exchange format with “epidat”,

a database of Jewish epigraphy (epidat — epigraphische
Datenbank). The typesetting engine of XML-Print shall be
used to automatically generate PDF documents with mixed
Hebrew and German inscriptions and synoptically typeset
German translations.

The Unicode standard provides the Unicode
Bidirectional Algorithm (UBA) (Davis) to display BiDi
texts correctly making it the industry standard for displaying
such texts. The algorithm is well known and extensively
tested. XML-Print therefore will base its support for Hebrew
and Arabic texts on the UBA.

2.4 Testing and Quality Assurance

Testing is undoubtedly an important factor for any
software project, but assuring the quality of a typesetting
engine provides some additional challenges. As pointed
out earlier, algorithms addressing different functions
such as footnotes or bidirectional text are already very
complex. Orchestrating multiple algorithms to produce a
single document reaches a level of complexity, for which
no developer can ultimately consider all side-effects and
interoperability problems. Moreover, problems caused by
errors in the source code often have minimal visual effects
to the result so that a human tester cannot easily assess
errors.

Therefore we have developed an automated system
for functional testing. These functional tests are based
on reference documents of varying complexity. For each
test run, these documents are generated anew using the
current version of the typesetting engine. In the next step
each page of each document is split into regions. All
regions are compared to the corresponding regions of the
reference document pixel by pixel. This pixel comparison is
performed using the Sikuli engine (Sikuli Script), which, in
addition to comparing screen images, can be easily extended
to display the proper documents and to simultaneously flip
the pages of these documents. If any mismatch is detected
between the generated and the reference document, a
difference-image is created containing the differing section.
Further, this image is enhanced with fragments of both
documents to make it easier for a developer to recognize the
problem (cf. Figure 3).

Figure 3:
Example of a pixel comparison of two documents.



3 Summary and Outlook

XML-Print tackles challenges on a number of levels:

Handling the requirements of advanced scholarly
typesetting, notably the handling of multiple apparatuses
and bidirectional texts

Responding to opportunities offered by heavily parallel
hardware

Guaranteeing consistent quality and absence of regressions
in a very much visual domain

As we have seen, the project responds to these
challenges by

Creating a user interface that guides users through the
complexity of advanced requirements

Opting based on F# for a functional design of the
typesetting engine that can easily be parallelized

Developing testing techniques to automatically compare
typesetting results in PDF to manually validated
example documents

XML-Print’s version 1.0 release is already a viable option
for simple typesetting needs. However, much remains to

be done during the remaining project duration. In addition
to fine-tuning the existing implementation for scholarly
apparatuses and bidirectional texts, XML-Print still has to
support multiple columns, synoptic typesetting, running
headers and footers, interactive corrections and manual
overrides to the automatic results, e.g. to manually set line
breaks or hyphenation. New requirements and changes in
the overall of features also result from direct user feedback,
e.g. regarding horizontal alignments of phrases in addition
to classical synoptic editions. These requests are themselves
sign of an increasing and encouraging take-up of XML-Print
amongst early adopters, keen to introduce the software into
their projects.
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Notes

1. XSL-FO+ is an extension of the XSL-FO standard [4] to
meet the requirements of scholars in the Humanities. It has
been especially designed for XML-Print.

2. This is a prominent example for extending the XSL-

FO standard, which does not offer anything for using
apparatuses yet.
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A central concern of digital humanities has been how
satisfactorily a digital transcription or facsimile represents
its object of study. Dino Buzzetti, noting that “every
form of text representation entails the implicit or explicit
assumption of a model,” has stressed the importance of a
clearly defined digital text model to define a threshold for

digital representation and critical study.1 Sarah Werner, in
a related turn, has asked what happens if “we move away
from reading text to studying the physical characteristics of
text, characteristics that can reveal important information
about the content of the text and the cultural and historical

creation of the artifact.”> Werner is particularly concerned

with large-scale digitization projects’ inability to represent

works with physical features integral to their interpretation.
Andrew Jewell and Amanda Gailey, in their introduction to
the journal Scholarly Editing, echo her concern with “quick



and dirty automated methods” that “digitize vast quantities
of texts” but invariably create “shortcomings in metadata,
accuracy, representation of compositional and publication

complexities, and annotation.” Integral to all of these
interventions is a distinction between the material form and
linguistic content of print and manuscript material, and a
desire to create digital archives that bring audiences closer

to both.*

Two prominent initiatives, FRBR and TEI, exemplify
efforts to address these kinds of concerns. The first has
its origins in the International Federation of Library
Associations and Institutions (IFLA), which authored a
study in 1990 “to delineate in clearly defined terms the
functions performed by the bibliographic record with
respect to various media, various applications, and various

user needs.” The result of this study was a report on
Functional Requirements for Bibliographic Records
(FRBR), released in 1997 and updated as recently as 2009.
The Text Encoding Initiative (TEI) evolved from previous
efforts to make texts machine readable through standardized
markup practices. TEI states as its “chief deliverable” a set
of guidelines “to represent all kinds of textual material for

online research and teaching.”6 Particular communities
within TEI such as the Manuscript Description Task Force,
the Physical Bibliography Work Group, and the Work
group on Genetic Editions have established specialized
approaches for the markup of particular bibliographical

and book historical data.” TEI and FRBR share a vested
interest in the responsibility of representation. Whereas
TEI markup represents a mix of linguistic representation
and bibliographic information, FRBR attempts to create
hierarchies to differentiate record-level bibliographical

attributes.®
I am developing a small-scale mark-up and metadata

approach that reflects the strengths of TEI and FRBR.

The strength of such an approach would be its applicability
to items with noteworthy physical and/or bibliographical
features. I have created the structure for a relational database
that integrates FRBR-inspired metadata with a collection of
digital texts, which will eventually include digital facsimiles
and transcriptions. My paper will discuss my continuing
project for the University of Nebraska-Lincoln Center for
Digital Research in the Humanities to provide users with

a dynamic, visually-rich, and critically nuanced history of
Willa Cather’s Death Comes for the Archbishop (1927)

as a set of different material objects in multiple forms,
including but not limited to manuscripts, notable editions,
notebooks, translations, and interviews. My project has the
particular goal of advancing knowledge about the creation,
production, distribution, and reception of Death Comes

for the Archbishop. It is also a test case in creating digital
representations of print culture artifacts, textual variances,

and bibliographical relationships among items. Central to
my presentation will be a discussion of questions of form
and content a project like this one raises:

1. What is the minimum baseline for representing the
materiality of digital facsimiles and transcriptions?
What is the optimum standard?

2. How successfully have efforts such as TEI and FRBR
offered digital text models for different kinds of
materials?

3. Do we need a better understanding of potentially
significant bibliographical lines of inquiry in order to
make these decisions?

4. Is materiality essentially a cataloging/records
management problem, a mark-up problem, both, or
neither?

5. To what extent will advances in interoperability improve
book historical and digital humanities scholarship?

6. What is the optimum relationship between large-scale
digitization efforts and small scale projects of scholarly
interest?

My presentation will engage with these questions and
report on the challenges I have encountered in this process
and explain some of the decisions associated with the
project. I will compare and contrast my work with some
of the approaches to book historical questions taken by
significant digital projects, including but not limited to
the Modernist Journal Project, Radical Scatters, The Walt
Whitman Archive, and The Digital Scriptorium, and Folger
Digital Texts. I will also compare my approach to other
experiments in FRBRization.

Notes

1. Buzzetti, D., Digital Representation and the Text Model
New Literary History. 33 (1). 61. Buzzetti differentiates
between the “form of the information’s expression”—the
data representation—and the “form of the information’s
content”—the “data model” (pp. 65-66). Markup has
aspects of both. His central point rests on the conclusion
that “the correct use of markup and the adequacy of digital
representation presuppose ... recourse to a suitable text
model” (p. 84).

2. Werner, S. (2012). Where Material Book Culture Meets
Digital Humanities. 'Geographies of Desire Conference'.
held 27-28 April 2012 at University of Maryland, College
Park. http://sarahwerner.net/blog/index.php/2012/04/where-
material-book-culture-meets-digital-humanities/

3. Gailey, A. and Jewell, A.(2012). Editors' Introduction
to the First Issue of Scholarly Editing: The Annual of



the Association for Documentary Editing. 33. http://
www.scholarlyediting.org/2012/essays/essay.v33intro.html
4. McGann, J. J.(1991). The Textual Condition. Princeton:
Princeton University Press). 16. In Jerome J. McGann’s
terms, interpreting a textual object requires delineation
between its linguistic and bibliographical codes.

5. International Federation of Library Associations
and Institutions. (1997). Functional Requirements for
Bibliographic Records, Final Report. As amended and
corrected through February 2009, p. 2.

6. TEI: Text Encoding Initiative Home Page, http://www.tei-
c.org/index.xml

7. Bibliographical data, manuscripts’ physical layout,

and text topography fall under what McGann classifies as
bibliographical codes.

8. TEI markup describes linguistic text structure and
physical object properties with hierarchizing them per

se. The proportion of each category differs from case to
case, as TEI offers different guidelines for different types
of texts, as well as a range of established customizations
and recommended practices for establishing new
customizations. See http://www.tei-c.org/Guidelines/
Customization/ .

9. FRBR is a bibliographical ontology but does not have

a prescribed implementation scheme. Recognizing its
potential, several projects have attempted to “FRBRize”
their catalogues with varying degrees of success. The
Resources Description and Access (RDA) standard is
influenced by FRBR groupings. Perseus has a “FRBR-
inspired” catalogue. Indiana University has piloted
"Variations as a Testbed for the FRBR Conceptual Model"
as a digital project. For an initial analysis of compatibilities
between TEI and FRBR, see Kevin S. Hawkins, FRBR
Group 1 Entities and the TEI Guidelines TEI Annual
Members Meeting, held 6—8 November 2008, London http://
www.ultraslavonic.info/preprints/20081102.pdf
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Integrating research and teaching is exciting, time
intensive, and a prescription for energizing faculty and
students. We present outcomes of a six-year effort in
multidisciplinary collaboration centered on the digital
humanities as experienced in our teaching and research.
Rooted in a set of “connected” courses between English and
Computer Science (LeBlanc, et al. 2010) and three summers
of NEH-funded research, our Lexomics Research Group
has developed a modest set of web-based applications for
scholars of digitized texts. We report here on the iterative
development of the open-source toolset, how scholars both
in and outside our group have used these tools to make
significant discoveries, and perhaps most important how our
research and teaching collaborations introduce a spirit of
experimentation to the digital humanities.

Our current website is both a repository for our tool set
as well as an evangelistic platform and teaching resource:
http://lexomics.wheatoncollege.edu. We continue to develop
online tools for three independent, but logically connected
functions that lead scholars through the steps needed for
performing hierarchical cluster analyses of texts and/or
sections of texts. At this point, our cluster analysis tools
are more narrowly focused than other toolsets, c.f. Voyant
Tools and the data-intensive flow execution environment
of Meandre. Our scrubber tool (PHP, CSS) accepts
texts in multiple formats (.txt, .html, .docx) and handles
preprocessing steps including stripping tags, removing stop
words, and applying lemma lists. A second tool, diviText
(ExtJS, PHP), accepts the output from scrubber, cuts texts
into “chunks” in one of three ways (fixed size chunks, a
specific number of chunks, and/or by manually selecting
locations between words for chunk breaks), computes
word counts within each chunk, and allows users to merge
chunks. The latter functionality has proved valuable for
generating “virtual manuscripts”, that is, joining sections
from different manuscripts. A third tool, treeView (PHP, R)
accepts output from diviText, performs a number of variants
of hierarchical cluster analysis, and returns a dendrogram
plot in .pdf or phyloXML format.



Based on feedback from scholars who are using our
tools, the website now provides video and written tutorials
to help new users get started. These tutorials have been
especially valuable for introducing these tools to our
undergraduates. In the spirit of evangelizing, our website
offers a series of “best practices” videos, discussions and
step-by-step diagrams that shred insight to the process of
how textual analysis at this level of detail can lead to rich
new questions. The instructional videos include “The Story
of Daniel”, a discussion of one of our initial successes when
using the tools where we showed that lexomic methods
can accurately characterize the structure and relationships
of texts that are already known, for example, identifying
Genesis B within the Old English Genesis and the section
of Daniel that is paralleled in Azarias (Drout, et al. 2011).
Other videos include: “How to Read a Dendrogram”,

“How to Create a Dendrogram”, “How to Read a Ribbon
Diagram”, “Lexomics for Comparison”, and “Lexomics

for Source Detection”. A much longer video, “Editions and
Manuscripts,” addresses the challenges of choosing between
different kinds of editions that may exist for a text that is
found in multiple forms.

We have made what we think are significant discoveries
in a number of spaces, including Beowulf, the poems of
Cynewulf, Anglo-Saxon prose, a few Old Norse sagas, and
Modern English texts including the Harlem Renaissance
play Mule Bone (by Zora Neale Hurston and Langston
Hughes). Lexomics is both an excellent first step to augment
traditional scholarship as well as a rich source of deep
analysis.

For example, previous lexomic analysis of several Old
English poems suggests that there is a connection between
dendrograms with an isolated, single leaf and poems that
have an external source for one subsection of the poem
different from the source or sources of the main body of
the poem. We find in the dendrogram of Daniel a single-
leaf clade corresponding to lines 299—455 of the poem. This
section includes parts of Daniel that have external Latin
sources that are different from the source of the rest of the
poem (the Latin Bible). Similarly, in the Anglo-Saxon poem
Christ 111, a single-leaf clade that represents lines 1350—
1510 has its source in Sermon 57 of Ceesarius of Arles (lines
1379-1498), and a single-leaf clade in Genesis A (lines
1079-1256) is associated with the genealogical lists from
Adam to Noah that give the lineages of both Cain and Seth
(lines 1055-1252), material that, for at least some of its
content, must have a source different from the biblical text.
These relationships were already known to scholars, but our
investigation of the Old English poem Guthlac A resolved
a century-long critical controversy by demonstrating that
a key section of this poem (when demons drag Guthlac to
the mouth of hell) has a different proximate source than the
rest of the poem and that Guthlac A therefore must have

been composed after a separately circulating text similar in
content to Vercelli Homily 23 (Downey et al., 2012).

The toolset, instructional materials, and publications
are obvious deliverables from our efforts. Yet, we submit
that our collaborative experiences with faculty and
undergraduate students are even more exciting and provide
a significant use-case of how scholarship in the humanities
is evolving from the stereotypical solitary scholar to a
paradigm of community, collaboration, and experimentation
(c¢f- Unsworth, 1997). In our recent NEH- and locally-
funded summer experience, humanities faculty in particular
were pleasantly surprised with the intellectual environment
that emerged. We got a glimpse of what it must have been
like to work at a place like Bell Labs when they were
making daily discoveries. This kind of collaborative, fast-
moving research is unfortunately largely unknown in the
humanities.

So how to continue our own momentum as well as
replicate a spirit of experimentation for others? Earhart
(2010) rightly notes that “digital projects remain rare, often
the product of tenacious participants rather than a supportive
academic environment”(emphasis added). We submit that
faculty (not administrators nor technologists in the library)
are the prime drivers and change must begin with our
syllabi. Robust working relationships in the lab are strongest
after students have already applied new modes of thinking
in the classroom; for example, the importance of exposing
undergraduate humanities students to computational
thinking: problem decomposition, algorithmic thinking,
and the success and failures of experimentation. And we
need not overplay the lab metaphor. Our image of the digital
humanities lab need not include beakers and soapstone
benches, rather, the “new lab” is a room filled with scholars
from multiple disciplines and a whiteboard.

Even if we had discovered nothing during our past
summers in the lab, the intellectual thrill of the research
group would have been a major accomplishment that these
students (and we faculty) will never forget. But in fact
we made discoveries, so many that there were days when
participating faculty got none of their own work done
because we were so busy bouncing from student to student
seeing what they had found. Most critically, the experience
continues to shape the way we share our disciplines with
new cohorts of students. The solitary scholar still has
arole to be sure, but that is no longer sufficient for the
multidisciplinary demands and rewards to be gained from
collaborations in the digital humanities: in our teaching, to
our research, and back again.

lexomics — The term was originally coined by Betsey
Dexter Dyer and first appeared in Genome Technology
(2002). Since then “lexomics” has appeared on the internet
and in some publications without attribution. Some of these
appearances could be independent inventions of the term.
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Abstract

Research in body language with use of gesture
recognition and speech analysis has gained much attention
in the recent times, influencing disciplines related to image
and speech processing.

This study aims to design the Media Query Language
(MQL) (Lenkiewicz, et al. 2012) combined with the
Linguistic Media Query Interface (LMQI) for Elan
(Wittenburg, et al. 2006). The system integrated with the
new achievements in audio-video recognition will allow
querying media files with predefined gesture phases (or
motion primitives) and speech characteristics as well as
combinations of both. For the purpose of this work the
predefined motions and speech characteristics are called
patterns for atomic elements and actions for a sequence of
patterns. The main assumption is that a user-customized
library of patterns and actions and automated media
annotation with LMQI will reduce annotation time, hence
decreasing costs of creation of annotated corpora. Increase
of the number of annotated data should influence the speed
and number of possible research in disciplines in which
human multimodal interaction is a subject of interest and
where annotated corpora are required.

Introduction

The development in the area of audio-visual-recording
devices leads to increase of the number of high performance
hardware, enabling studies based on media recordings.

In order to analyze a recording, the corpus needs to be
annotated. The ideal solution would be an automated
annotation system, which is a challenge for software
developers. The algorithms need to not only retrieve

points of interest from 2D and 3D recordings, but also to
interpret them and to allow users to add extra interpretation,
depending on the subject of study.

The work on the MQL and the LMQI is trying to
meet the expectations of researchers. The system design
assumes no previous knowledge of any query or programing
language, nor query interface. The query syntax is similar
to the syntax of a natural language with assumption that the
data output goes into the Elan tier.

The main requirement of the MQL is that the data
received from the recording contains time information,
allowing alignment of the tier with the recording. The
assumption is that any software retrieving information



form the recording may be integrated with the MQL. At the
current stage, the algorithms integrated with the system are
the recognizers (Lenkiewicz, et al. 2011) delivering time
aligned coordinates from 2D video recordings.

The LMQI was built to simplify the work with the MQL.

The Media Query Language

Recently several automated annotation tools and
techniques for deriving metadata (Hansen, et al. 2007;
Park, et al. 2007; Chia-Han, et al. 2001; Crestani, et al.
2004; Rui Peng, et al. 2010) have been developed. The
study often concentrates on joining syntactic and semantic
levels of analyzed recordings. The work on the MQL is
based on the premise that in order to lead research, the
researchers themselves need to decide whenever a given
phenomenon carries semantic meaning. To meet this
requirements, there has to be a tool able to formulate a
query describing elements of a tested theory, and use it on
recordings obtained during experiments.

The structure and the syntax of the MQL are already
defined. To build a compiler for the language, “SableCC
compiler — compiler* has been chosen. According with
the SableCC (Gagnon and Hendren 1998) requirements,
the syntax is written using context free grammar rules
and a parser is created, which is a Look-Ahead LR (1)
(LALR) with one token of look ahead (Puntambekar 2010).
SableCC was chosen as a tool to implement the language as
it separates syntax and semantic actions of the new created
language, shortening development time and significantly
simplifying changes, thus improving maintainability of the
system.

The hardware used to obtain the linguistic recording
determines the software, which may be used to identify the
human body parts in 2D or 3D space, further determining
the number of elements that may be described. The MQL
is designed in such a way that modification of parts of
the syntax is possible and relatively easy. Adding new
data source algorithms and new body or speech tokens is
possible; the only requirement is that obtained data needs to
provide:

* body token: spatio-temporal information of points of
interest (2D or 3D coordinates of new detected body
part in the time domain)

» speech token: the data relevant to the element in a time
domain.

The interaction with the MQL is done thought the LMQL.
Thanks to its expressiveness, the MQL allows

identifying movement and speech characteristics. The

work with the MQL starts from “building” patterns. The

MQL allows creating universal patterns out of motion and
speech primitives; including elements such as e.g.: left

and right hand, head, joins retrieved by Kinect(like neck,
elbow), eye(s), mouth, preparation, stroke, fingers, loudness,
peak, range, utterance, prosodic unit and silence, etc. In

the level of pattern creation, each of them can be specified
accordingly:

* motion: direction of movement, angle, speed, relation
of body parts and distance between them(example left
hand > 20 pixels from eye; left hand <50 pixels from
right hand; LH stroke 30 pixels from mouth), duration,
and one body part and/or other body part described by
mentioned descriptors

» speech: range, mean, duration and behaviour of
sound wave (e.g. falling, level, raising with numerical
description).

The choice of such elements was done after research
carried out two fields:

* body language study with focus on gestures, mimic and
sign language

» the study of available and promised tools for human
movement detection in 2D and 3D recordings. Only
open source software was taken in consideration.

On the level of action, the user will be given the
possibility to “advance” created patterns and query them
on the recording (in case when atomic element of human
behaviour is the subject of interest) or join more than one
pattern in a set. The set of patterns can also be describe with
more specific conditions:

* General: one can assign a person detected in the
recording and the action will be found only if done by
the person; relation between patterns can be described in
detail (example: patternl after min 20 ms pattern2),
duration of the whole action, etc.,

» For motion: speed, place of the gesture in a gesture
space.

To query the recordings, the action should be used. The
query has a form QUERY {ANNOTATE A.Hand up by
Carl.Smith to (tierl,childTier) WRITE "This
is annotation" direction duration;} where only
ANNOTATE A.Hand up to (tierl); isthe obligatory
part and the other descriptors are optional.

Linguistic Media Query Interface
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I. Overview

From 1680 to the present day, the Comédie-Francaise
(CF), France’s national theater troupe, has kept daily records
of its repertory, box office receipts, and expenses, as well as
additional information on set and costume design, actors’
roles, and other matters. This wealth of information is a
vital resource for theater scholars, literary historians, and
those interested in the political, social, and cultural history
of France more generally. Students of French theater and
literature have long been interested in the performance
practices and institutional functioning of the troupe that held
a monopoly on the public performance of works by Moli¢re,
Racine, Corneille, and Voltaire in Paris before 1789.
Historians have come to realize that the public theaters of
Paris, especially the CF, vividly reflected the mounting
social and political tensions of the time. Because the CF
combined the rituals and concerns of the court, the ideas
of the philosophes, and the everyday actions of working
class Parisians in the same space, some have argued that
the troupe played a central role in the negotiation of French
national culture. And yet, the workings of the CF have been
difficult to analyze. Access to the CF’s archives in Paris has
historically been extremely limited and the sheer volume
of information quickly overwhelms traditional humanities
research methods.

As an international collaboration between Hyperstudio
— MIT’s digital humanities research lab, MIT’s department
of history, and the Bibliotheque-Musee de la Comédie-
Frangaise, the Comédie-Frangaise Registers Project (CFRP)
seeks to provide access to and new ways to analyze such
culturally significant data. In addition to creating an online
database containing each daily receipt register of the
Comédie-Frangaise from 1680 to 1793, the CFRP also
features a suite of interactive search and data visualizations
tools, which allow for both filtering and complex analysis
of information according to a set of parameters. Being
able to apply different parameters, filter data, and see the
results dynamically generated within a set of visualizations
allows scholars to discover patterns and ask new kinds of
research questions not possible without the tool. In this short
paper, we will discuss the relationship between original
sources, tool creation, and new research questions arising
from visualization, in order to ask how quantitative analysis

at unprecedented “levels of abstraction” (Witmore, 2012)
might contribute to existing methodologies for historical
research.

II. Current Implementation and
Research Questions

Funded by grants from the Office of the Dean of MIT’s
School of Humanities, Arts, and Social Sciences and a
number of other internal MIT sources, the CFRP has already
made substantial progress on a number of levels. We have
created a database of high quality digital copies of thirteen
seasons of the daily registers (1780-1793) and created a
number of search and interactive visualization tools based
on this initial data set. Our custom faceted browser allows
users to filter and view archival documents according to a
number of parameters, including play title, author, genre,
year, number of tickets sold, ticket price, location of seats
within the theater, and whether a particular showing was a
premiere, a first run, revival, or revue. This search tool is
also directly integrated with a range of data visualization
tools, which are manipulated either by changing parameters
in the faceted browser or the visualization tools directly.
These visualizations encompass layered histograms, heat
maps, parallel axis graphs, and flexibly scaled timelines.

In experimenting with potential combinations of such
parameters through the faceted browser, our team has
already generated a number of initial research questions
which we believe could reveal telling patterns through data
visualization. Rather than simply using data visualization
to demonstrate pre-existing conclusions, our methodology
emphasizes the process of discovery in research, allowing
interesting questions and patterns to emerge from the
scholar’s dynamic interaction with the faceted browser tool:

» Like most theatrical spaces of the time, the physical
structure of the theater where the CF performed was
highly stratified according to class, with tickets in
the loges costing significantly more than those in the
parterre. Each register contains information on the
kinds of tickets sold for each performance, along with
a diagram of the theatrical space. Thus, pairing the
number of tickets sold in each seating section with the
title of the play performed could reveal the popularity
of certain titles or genres with particular demographics.
We are also currently developing an interactive
version of the theater diagram which would allow the
user to toggle between different titles or individual
performances, and see the relative socioeconomic
makeup of specific audiences through a map of the
physical space.



Plato, politics involves writing words to readers that will
require us to do the same. The book traces the practices of
Socratic political speaking and Platonic political writing
through five dialogues: Protagoras, Gorgias, Phaedo,
Apology and Phaedrus.

This short paper will begin with a very brief overview
of the basic philosophical argument of the book and the
prior Digital Humanities scholarship from which it emerges.
We will then turn to the technologies the enhanced digital
book will deploy to further cultivate a community of readers
capable of performing the politics of reading and writing
for which the book itself argues. In the final third of the
paper, deeper philosophical questions will be raised about
the nature and limitations of authorial authority and about
the connection between the book’s design and the ideals of
reading and writing for which it advocates.

The book begins with what I call an “Overture” designed
to open a space into which the reader is invited to enter.
This space is intended to extend beyond the physical book
into an online digital community of dialogue both with me
as the author of a reading of Plato, and also with others
interested in the possibilities raised by the book. This online
community already exists in the ecosystem of online digital
spaces I have created over the past five years (via Twitter,
Facebook, Google Plus, Flickr, YouTube, and my system

of blogs called the Long Road)] . During this time I have
sought not simply to push information to others about my
scholarly work, but rather to engage in substantive digital
dialogue with a wider community about issues in which we
share an interest.

So a community of scholarly and educated readers has
already been cultivated in the course of the writing of the
book itself, because the research for it was facilitated by
an ongoing public dialogue with colleagues who joined

me in discussion on my podcast, the Digital Dialogue2 .

There are currently 57 episodes of the podcast3 , eleven

of which are explicitly referenced in the book itself. In
producing these podcasts, I invited scholars to join me to
talk about their work and in the course of our discussion, my
work was enriched and I came away with new or deepened
perspectives.

The publication of the enhanced digital book is designed
to further cultivate and enlarge the influence of this
community of readers. A book that argues for reading as a
collaborative endeavor should be published in a way that
performs and enables collaborative reading.

To do this, the Cambridge University Press and I are
developing a dynamic enhanced digital book that will
embed the audio of the eleven podcasts into the digital book
itself, enabling readers to listen to the podcasts directly
as they encounter them in the text. In order to cultivate a
community of collaborative reading, the enhanced digital
book will also enable the reader to make all highlighting

and annotations public if desired. Those annotations

and markings will then themselves generate a feed that
interfaces with a blog plug-in like Comment Press or

some other form of integration by which the annotations

and highlights can appear in public in ways that are open

to further response. Although readers might decide to
publish the annotations to a preferred social media site, the
annotations should also be accessible to a blog I manage and
moderate so that I can respond to and engage with readers as
they engage with the book itself.

The publication of this enhanced digital book is
designed to facilitate an ongoing dialogue about the book,
its ideas and the larger questions of what I call in the book
the “politics of reading.” As the conversation develops,

I would envision recording new episodes of the Digital
Dialogue podcast with readers who have had particularly
insightful annotations or comments. Those podcasts too,
if desired, could be made available in the enhanced digital
book.

I envision the printed version of the book as another
way to give readers access to this enhanced digital version
and the community of dialogue to which it is intimately
connected. We hope to include QR codes or some other
method of moving the reader from the physical book to
the online conversation. The hope is that the enhanced
digital book will interface with existing systems of curated
annotations as those found on the Kindle via Amazon.com
and sites like Findings.com and Apple’s iBookstore.

Finally, the question of authorial authority emerges as
central to this project. On one hand, by inviting readers to
become active participants in an ongoing conversation about
the ideas articulated in the book, the enhanced digital book
is designed to recognize and cultivate the hermeneutical
imagination of its readers and open new perspectives on the
text for the author. In this sense, the publication of the book
is designed to open a site of ongoing scholarly dialogue in
which the author is but one of multiple interlocutors. On the
other hand, by affording the author ongoing opportunities to
moderate and shape the discussion associated with the book,
its mode of publication could be taken to further reinforce
the centrality and authority of the author. A central question
thus emerges: how can digital technologies be deployed that
will ensure civil, deliberative dialogue without re-inscribing
the hegemony of the author into the published text?

The ideals of reading for which the book argues — the
importance of attentively caring for individuals as such, of
cultivating ethical imagination, and of orienting our lives
toward ideals of justice, beauty and the good — cannot
simply be argued for, they must be put into practice. This
short paper at DH2013 will be part of the larger attempt to
engage an audience of interested scholars in order to further
augment the community of active readers on which the
success of the project ultimately depends.



Notes

1. See: http://www.la.psu.edu/chrislong

2. See: http://www.personal.psu.edu/cpl2/blogs/
digitaldialogue/blog/

3. See: http://ets.tlt.psu.edu/wiki/Digital Dialogue
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1. Introduction

The Girolamo Cardano Project: the Knowledge

and the Arts of the Renaissance ! is devoted to a major
author in Renaissance philosophy and science, although
not yet fully studied. Girolamo Cardano(1501-1576)

was a polymath, philosopher, mathematician, physician,

astrologer, encyclopedist and autobiographer2 . In this

paper we focus on our experiment on one of his most

important works in medicine, the Contradicentia medica 3

, according to the methodological approach of the semantic
web ontology(Kotis, et al. 2010; Domingue, et al. 2011).
The multidisciplinary nature of the text, its encyclopedic
references and citations, its many sources, ancient and
modern, explicit and implicit, make the Contradicentia a
significant case study for the methodology adopted. Our
aims are:

* making available online the digital edition of the
Contradicentia and its transcription, together with other
texts related to it

» providing a collaborative environment for editing,
reading, studying, researching, and posting annotations
and comments.

A semantic web ontology has been designed to tackle
the complexity of the Contradicentia, reconstructing
Cardano’s ideas in medicine and in the philosophy of nature,
and capturing knowledge about significant contextual
information. Its application to the text of Cardano is an
absolute novelty in Renaissance studies. The semantic web
ontology is an excellent choice for representing Cardano’s
encyclopedic knowledge. The main characteristics of an
ontology are:

» flexibility
» extensibility
» portability

it is shared and persistent over time, too.

The ontology and the semantic approach allow us to
express the concepts drawn from the text and create links
between them favoring the development, sharing, reuse, and
updating of knowledge. The semantic web ontology can be
published in the form of Linked Data (Eero, 2012; Heath et
al., 2011) to facilitate sharing, interoperability and reuse of
information.

Cardano himself, were he alive today, would be very
interested in ICT and semantic web technologies, as he

thought knowledge was a network? and that philosophers
had to find hidden relationships between things and
concepts.

2. Cardano's ontology

According to the OWL 2 (Motik, et al. 2009):

» the core classes represent Cardano’s thought

+ the “general” classes represent the knowledge base
designed to express the information about the temporal
and spatial aspects, the persons and groups, the
cataloging of the texts and bibliography references. To
manage this information we have implemented classes

and predicates, taking into account the standards’ , in
order to make an open and flexible system available
in which information, with a different granularity, can
be integrated and continuously updated by the users
themselves, once enabled.

As an example (Fig. 1), we represent a significant
portion of the ontological model which describes the



evolution of Cardano’s thought over time, as it is expressed
in some portions of the text.

Fig. 1:
Basic description in UML (Unified Modeling Language); in
brackets the Latin term used by Cardano.

Cardano’s concepts (e.g. “Elementum”) are contained
in the superclass CardanoThought. The “lifespan” of any
concept is defined by the class TemporalEntity linked by the
property hasTemporalReference. The class TemporalEntity
can be aligned by equivalence relation to the class with

the same name within Time ontology ® To express the
evolution of Cardano’s concepts in time, related to a specific
part of the text, the class CardanoThought is linked by the
property changes with the class Change, and the property
hasTextualReference with the class Text. In addition, to
define when, where and which concept has changed, the
class Change has been defined and linked by property:

*  when to the class TemporalEntity
*  where to the class Text
*  which to the class CardanoThought.

The class Work can be aligned by equivalence relation to the

class with the same name within FRBR-o00 standard’ .
3. Web Application

Reperio8 , a collaborative knowledge environment for
Digital Humanities and Science, indicates a technological
solution to meet the needs of specific scholarly projects.
It takes advantage of experience gained during the

experimental project Pinakes ? , of which it is an evolution;

Reperio is used in some national and international projects10
. Its vision and mission is to help eliminate isolation within
different research communities by facilitating collaborative
ways of working and sharing content and resources, while
respecting the intellectual property of the individual scholar.
Reperio is a multi-user, modular, collaborative, flexible

and customizable web work environment consisting of two
modules:

*  Ontology Editor to edit classes and properties, and to
insert instance in the ontology
» Text to edit and manage texts and images, which
provides specialized tools:
* text editor
» digital image manager
* automatic importer of texts/images
* metadata, full-text and semantic search
e annotation editor
* comparison and collation manager
« textual and linguistic analysis

The Ontology Editor and Text modules communicate in a
dynamic way: any changes made to the ontology schema
(such as the addition, modification, cancellation of a class
or a predicate) is “instantly” visualized in Text. The text is
thus connected to the ontological schema that it uses for the
different types of annotations.

The markup is stored and can be displayed as XHTML,
XML, RDF. The data is stored in a Sesame Triple Store. A
user-friendly interface allows the user to perform SPARQL

queries. The URI " identifies digital resources, too.
Reperio’s source code will be open-source.

4. Annotation

The Annotation Tool, developed on the basis of the

standard Open Annotation Collaboration'? , enables making
various types of annotations on the text (and/or image):
comments, links or cross-references to other resources,
ontological annotations, etc. Users are allowed to select
portions of the text and associate the tags proposed by the
system or that they themselves enter.

In this context we present the collaborative Ontological
Annotation Tool of Reperio, because it is the most
widely used tool for the studies of Contradicentia and
annotating is a core practice to scholars, too (Corcho,
2006). The expressive power hidden in the texts can be
further maximized by combining ontology and annotation:
annotation expresses, in a formal manner, the meaning of
a text using the “terminology” provided by the ontology.
Thanks to this type of annotation, users can study and
analyze the text in different ways, philological, syntactic,
morphological, grammatical. They can even comment on
physical materials, inks, colors, etc.

Particularly, the semantic annotation (Agosti et al.,
2007) helps to bridge the ambiguity of natural language in
expressing notions and their computational representation



in a formal language. The annotation operation can be
performed:

1. through concepts associating classes to the selected term/
s. If the class relating to the concept on the text is not
in the ontology, it can be easily inserted (by user with
appropriate permission) opening the ontology editor.

2. through instances:

a. the instances are already in the ontology: selecting
(Fig. 2) “Philosophus” and connecting it to the
instance “Aristotle” of the class Person and its
subclass Philosopher(i.e. search for “Aristotle”
shows the results where Aristotle is appointed
“Philosophus” too, and a search for person
or philosopher shows Aristotle in the result).
Another example: Cardano writes "calor animalium
secundum Philosophum est calor non igneus, sed

coelestis" 1% : by semantically linking Cardano’s
citation with the instance De longitudine et brevitate
vitae of the Title class of the ontology, you get the
reference to Aristotle's text and its bibliographic
information. Therefore a portion of the ontological
schema is based on FRBR-o00 standard. In addition,
if Aristotle’s book is present in a digital edition
in Reperio or in another digital library, through a
URI connection, you could read the page to which
Cardano refers.

b. directly populating the ontology: selecting "aqua’e
and inserting it as instance of the class Elementum.

Annotation operations and/or the ontology population
may be performed manually or in a semi-automatic manner
by text parsing performed on the basis of the classes and/or
instances.
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Fig. 2:
Reperio: Semantic Annotation

The semantization of knowledge significantly improves
accuracy and relevance of search results. The annotation
ontological tool also allows you to write additional

information on the annotation, and then to perform a search
on them, too.

5. Conclusion

Ontology and an environment system like Reperio
can be considered an evolving open ecosystem, that
offers scholars the freedom to search and explore. On the
experience of the project, the process of designing the
ontology has been very useful, because it offers different
views and perspectives on texts and the concepts they have,
and will open new ways for further study and analysis. Such
an “enhanced” search allows you to infer and deduce new
knowledge based on what is available.
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Notes

1. The project is coordinated by the University

of Milan-Department of Philosophy http://
dipartimento.filosofia.unimi.it/ (accessed 5 March, 2013)
in collaboration with the Digital Renaissance Foundation



(FRD, http://www.rinascimento-digitale.it (accessed 5
March, 2013).

2. Cardano G. (1663). Opera Omnia: tam hactenus excusa,
cura Caroli Sponi, 10 vols, Huguetan J. A., Ravaud M. A.,
Lyon, henceforth OO. The volume is available at: Girolamo
Cardano. Strumenti per la storia del Rinascimento in Italia
settentrionale, Baldi M., Canziani G. (edited by): Opera
Ommnia, http://www.cardano.unimi.it/testi/opera.html.

3. Cardano G. (1565). Contradicentium Medicorum. Libri
duo, quorum primus centum & octo, alte vero totidem
disputationes continet, Macaeus 1., Parisiis.

4. Cardano G.: De vita propria liber, XLI, OO, 1.

5. The conceptual models used are: Time ontology in OWL
to express the information about the temporal aspects http://
www.w3.org/TR/owl-time/ (accessed 5 March, 2013);
Friend of a Friend (FOAF) to express information about
persons and groups), http://www.foaf-project.org/ (accessed
5 March, 2013); Functional Requirements for Bibliographic
Records-object oriented (FRBR-00) to catalogue texts and
bibliography references, http://www.ifla.org/publications/
functional-requirements-for-bibliographic-records (accessed
5 March, 2013).

6. Cfr. note 5.

7. Cfr. note 5.

8. Developed by the FRD in collaboration with the Institute
of Computational Linguistics “Antonio Zampolli” (ILC-
CNR), http://www.reperio.it (accessed 5 March 2013).

9. It was developed from 2004 to 2011 by the FRD and the
ILC-CNR, in collaboration with the MiBAC and the Galileo
Museum.

10. See, for example: Cataloging and Management of
Digital Documents (Transcript of Texts and Images,
Manuscripts, Books, Lectures, etc.) of the Pontifical
Gregorian University Archives in Rome; DiTMAO:
Information System for Old Occitan Medical Terminology,
Bulletin (1893 - 1923) of the Societa Dantesca Italiana.

11. Uniform Resource Identifier, the same identifier at the
basis of Linked Data.

12. OAC, http://www.openannotation.org (accessed 5
March, 2013) and Open Annotation Data Model (W3C
draft, http://www.openannotation.org/spec/core/ (accessed 5
March, 2013).

13. G. Cardano, Contradicentium medicorum libri, cit., I, 1,
XI.
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The digital age has introduced new possibilities but also
new problems for higher education. Academics within the
same departments have always shared teaching materials
but a cultural change is taking place in universities, with
academics using the internet to share their research (Open
Access) and teaching and learning resources (OER:

Open Educational Resources) more widely. This spirit

of collaborative working is increasing, and potentially
opens up higher education to a wider and global market,
giving students and teachers greater access and flexibility.
Education for all has taken on a new meaning in the digital
age and the true rationale of Openness is one of reclaiming
original academic practice and collaboration; consequently
the move towards openness extends beyond resources and
also increasingly includes Open Educational Practices, or
just Open Education. How do new initiatives such as OERu,
Open Text Books, and iBooks Author contribute to this? To
change academic culture and to encourage open educational
practices requires much more than technological changes.
It will require an understanding of the challenges facing
the educational community today and how OERs can help
them achieve their goals in teaching and learning. This

is particularly pertinent in the Digital Humanities where
there is great emphasis on the teaching of the collaborative
and communication skills that are requirements for our
researchers and research projects as well as important job
skills for our students that do not stay in the academy.

This paper draws as case studies on the experiences and
publishes the results of two completed and one currently
inprogress JISC funded projects for the creation, use,
and importantly reuse of OERs. Firstly, VirtualDutch
( www.dutch.ac.uk ) where a lesser taught language (despite
being the one most closely related to English) subject



community have collaborated in joint teaching projects.

A wide range of Open Educational Resources has been
developed since the start of the programme, including self-
access reading skills courses, learner’s grammars, online
reference works and some 30 multimedia study packs for
autonomous learning. These resources cater for various
levels of linguistic competence, ranging from topics such as
individual Dutch or Flemish authors, like Multatuli or Louis
Couperus, to the sociolinguistic situation of Brussels and
the multicultural society in the Netherlands today. These are
also being used in a series of distancelearning programmes.

The second is Digital Humanities Open Educational
Resources (DHOER: www.ucl.ac.uk/dhoer ) which was
set up to create and release a comprehensive range of
introductory materials on approaches, topics, and methods
in the digital humanities; these are based on modules
currently taught as part of the Master’s programme at the
UCL Centre for Digital Humanities. Importantly, these
resources go beyond the digital humanities sphere and
support many cognate disciplines, including the whole
spectrum of the arts and humanities, cultural heritage,
information studies, library studies, computer science and
engineering. Indeed by pushing the disciplinary boundaries
DHOER has contributed considerably to the advancement of
the OER idea and helped to start a movement to bring about
the cultural change that the UKOER programme envisages.

The third project, OER CPD4HE/Sustexts (OER
Continued Professional Development for Higher Education,
Sustainable Texts and Disciplinary Conversations), a
collaboration with HEDERA.org (HE Development,
Evaluation and Research), recognises that subject discipline
is a key part of academic identity and that narratives are
important in both learning and professional development. It
has set out to increase the reach of open practice and engage
with institutional policy makers.

Each of these projects has been involved in the
awarenessraising of OER, by presenting at workshops,
conferences and organizing several UKOER programme-
and institutionwide events. The focus for each is on
building communities of users and contributors to ensure
sustainability and to develop standards of best practice. We
can gather download statistics simply enough, just as we can
for journal articles and other academic resources, but that is
no indication of whether or not they have actually been used
or indeed reused as a teaching resource. How this might be
achieved is one of the challenges addressed here. This paper
develops themes introduced in a recent publication: ‘Open
access and online teaching materials for digital humanities’,
Warwick et al eds. (2012) Digital Humanities in Practice,
charting the progress and results of new initiatives since that
chapter was authored.

Digital humanities should be taking a lead in the
development of open access online teaching materials.

In our community we take openness and collaboration

for granted and commitment to these principles should

be central to the development of any of our teaching
programmes. By making our teaching resources openly

and freely accessable to all we make our ideas and
methodologies available to the wider academic and research
communities. It is in this way, by creating synergies rather
than silos and making our educational practice, particularly
our critical and methodological approaches to teaching

and learning, available to others, that we will overcome

the sometimes sceptical reaction to the value of the work
that we do (see Bradley 2010, which is taken from a paper
he gave at DH2009). Experience has shown that digital
humanities teaching must be relevant to students’ studies
and research interests and we must be clear that what

we offer are not ‘skills training’ courses (although they

too play a part) but new methodologies and new ways to
think about our material. Institutional barriers need to be
overcome. Colleagues across the arts and humanities and
other faculties need to be able to see how students benefit
from the digital humanities approach, and then they will
better understand our work and support the training of future
digital humanities students and researchers (see Mahony and
Pierazzo, 2013).
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Introduction

This short paper describes how digitizing experimental
print texts can be used to innovate the aesthetics of the web,
produce new models for human-computer interaction, and
further theorize touch interfaces. Matthew Kirschenbaum
has long identified the “tactile fallacy” often associated with
digital media (43), but, as Sebastian Heath pointed out more
recently at the 2011 Digital Humanities meeting, “‘digital
materiality’ does not yet have a fixed meaning.” By building
upon work by Katherine Hayles, Alan Liu, Marlene Manoff,
and others, this paper will help account for the material
metaphors of interface design and how touch interfaces
have become a central concern for a supposedly immaterial
medium. Because of the advanced design techniques used
by commercial web developers and the universalized
standards and backward compatibility of HTML markup,
popular manifestations of the web have a great deal to
teach academic discourses about the aesthetics of reading
and visualizing the materiality of texts. I turn, therefore,
to contemporary experimental literature as a means of
grappling with the materiality of print and testing the limits
of presentation semantics in web markup. As a first step,
this paper will present various web based prototypes of CSS
styling to visualize Jonathan Safran Foer’s decidedly print
text Tree of Codes (2010).

At the core of my approach are two simple observations.
First, since experimental authors have been pushing the

limits of print and remaking traditional conceptions of

the book for decades, any digital humanities discourse

that presumes to revolutionize literature through a radical
reshaping of its formal possibilities must also account

for the long tradition of experimental literature. Second,
contemporary fiction is published in an increasingly
digital media environment, and contemporary authors are
responding to this new context through a critique of digital
publishing. As Elizabeth Eisenstein argues, the printing
press has long been an agent of social and political change,
but it is also becoming a tool for technological critique. In
short, the purpose of my paper will be to show how this
critique can be leveraged to produced innovative methods of
web development.

Digitizing Experimental Literature as
a Prototyping Framework

Specifically, this paper will present several style sheets
in CSS 3 that attempt to digitize Foer’s Tree of Codes. Since
the failure of any perfect mimesis is a foregone conclusion,
this failure demonstrates a method for producing new
text forms but also offers a vantage point from which to
make interpretations about the importance of materiality in
Foer’s text. Through a combination of 3D transforms and
animations made possible with CSS3 and canvas elements,
I will work to show the complexity of our still new and
evolving web standards. Technological experimentation
makes manifest the purpose of all cultural and literary
experimentation. Because literary traditions perform
and inform the history of the book along with a broader
technological context, prototyping experimental literature in
the populist medium of the web is most capable of formally
bridging reading technologies. It is, I argue, the points
of rupture between mediums that signals new directions
for development and experimentation. Furthermore, this
methodology exists at the threshold between electronic
literature community and the digital humanities, while
offering a means of reconciling these often disparate
discourses.

Web Development and Literary
Authoring

In a commercial context, developers like Mike
Kuniavsky, Indi Young, Luke Wroblewski, Peter Merholz,
Jeffrey Kalmikoff, and John Zeratsky have become the
theorists of the ever emergent web. The tools that have
thus far been created by engineers and designers must,
however, incorporate a broader understanding of the



function and purpose of literature and literacy. It is the

role of academically informed web designers to interpret
contemporary design culture through the history of the
book. It is now well understood that digital literacy must
not relegate pedagogical practice to simply teaching a new
user interface. Because of the great potential for “computers
as modelling machines” (McCarthy 27), prototyping and
making digital books is a fundamental methodology of

the digital humanities and, as Alan Galey has described it,
“the design ethos of thinking through making” (111). In

the context of Jerome McGann’s earlier claim that “The
next generation of literary and aesthetic theorists who will
most matter are people who will be at least as involved

with making things as with writing texts” (19), I argue for
literary authoring and web development to become a unified
creative act. As Manoff has observed, “The content or text
of a book cannot be separated from the physical object

that houses it” (319). In a print context, the storage and
delivery of content is linked absolutely, while authoring is

a privileged external act. In a digital context, creative web
development has the potential to link literary authoring and
delivery into a single act, while storage and preservation
becomes an external function of literary production taken up
by digital humanists.

Platform Development and
Repository Building

This paper represents only the earliest stages of a multi-
year project to build an experimental literature web platform
that hosts a repository of open source CSS modules and the
tools to develop online literary projects. As a member of the
multidisciplinary research team in The Electronic Textual
Cultures Lab, I am currently seeking funds to mobilize
the additional expertise required to complete a project
of this size and complexity. Set within the context of the
early prototyping and feasibility stages of a broader digital
humanities project, this paper represents a template for the
future implementation of this longer term development
strategy with the technical support at the Humanities
Computing and Media Centre at the University of Victoria.
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Research in the digital humanities is by definition
interdisciplinary and is frequently, though not always,
collaborative. Both terms are often used in discussions of
the field. The qualities they name are vigorously promoted
and so close to becoming unquestioned virtues that they
may seem merely descriptive of how research should or
even must now be done. Yet we have a very poor grasp
of what these qualities mean, how they shape practice,
what they entail and how they change the disciplines and
problems they involve.

Help is at hand for collaborative from the more than
30 years’ work on the laboratory sciences by historians,
sociologists and others — work that remains largely
untapped by the digital humanities. For interdisciplinary,
however, there is much less help, despite the fact that
interdisciplinary research has been discussed on and off
since the early 20th Century. In the proposed paper I will
continue this discussion but in quite practical terms: not
asking, as is so often done, what interdisciplinarity is,
rather how becoming interdisciplinary can be intelligently
attempted. I will briefly describe existing work on the topic
and say why I think interdisciplinary is poorly understood
and why it is important that we get it right. I will then
exemplify a way forward by describing a doctoral-level
course which I have taught for the last four years to students
from the humanities and the social, health, and physical
sciences. | will argue for disciplines as starting-points rather
than “islands of knowledge” (Hacking 2012) to which we
are necessarily marooned. I won’t say much about how
institutions work against our becoming as interdisciplinary
as we can be, though they certainly do that.

Almost all discussion of the topic takes one of two
forms. Most of it is framed by the ontological question:
What is interdisciplinarity? How is it different from
multidisciplinarity, transdisciplinarity and so on? (Klein
1990). The remainder assumes that interdisciplinary
research is what happens when individuals from different
disciplines collaborate. Both have their merits. Asking the
ontological question leads to useful work in the history
and sociology of knowledge (Frodeman et al. 2010);
examining the work of teams illumines the transmission of
knowledge across cultural boundaries (Gorman 2010) and
their complex social and institutional dynamics (Strober
2010). But neither the ontological nor the sociological
approach is of much help to individual scholars attracted by
ideas from elsewhere or forced by the logic of their situation
to take on a foreign discipline. Their problem is how to
proceed immediately, by themselves, from initial curiosity
to an understanding sufficient to make responsible use of

another perspective. And neither approach addresses the
problem illustrated by Myra Strober: how individuals within
a collaborative team come to understand what the others are
talking about and why, or fail to do so.

The ontological question tends also to mislead by using
an abstract noun (“interdisciplinarity” &c) to name what is a
way of acting rather than a aspirational state or class which
scholarship can achieve. To use the abstraction implies
the fixed form and properties of something, or a history of
successive forms and properties. The individual scholar,
with his or her immediate, practical concerns, needs help
with acquiring knowledge k#ow, not knowledge that.

Reframing interdisciplinary research as a way of acting
clarifies the problem but does not make it easy. Stanley
Fish has famously argued that “being interdisciplinary is
so very hard to do” (1989), by which he meant impossible.
Many attest that making the attempt is severely challenging.
Gillian Beer has perhaps most eloquently of all spelled out
the difficulties (2006) but nevertheless continues undaunted
into “open fields” of knowledge (1996). Fish’s argument
turns on the impossibility of achieving a neutral and
therefore perfectly interdisciplinary standpoint. Granted:
there can be no perspective on disciplines unaffected by
one’s discipline of origin. But Fish goes badly wrong in
asserting that any attempt is therefore not only impossible
but also a moral error, Alan Liu points out (2008). I argue
that trying is all for those of us who would extend our
knowledge beyond what we have been conditioned to know
in the ways we have been conditioned to know it.

Being interdisciplinary is difficult because from the
get-go academic training situates the researcher within a
specific field of discourse conducted, as Richard Rorty has
said, “within an agreed-upon set of conventions about what
counts as a relevant contribution, what counts as answering
a question, what counts as having a good argument for
that answer or a good criticism of it” (1979: 320). For this
reason, in proportion to differences in its conventions,
research in a discipline to which one is alien is difficult
to see as good research, or even to see as research at all.
The outsider presenting to insiders is apt to be greeted by
incomprehension, misapprehension, indifference, hostility
— or, what is worst of all, he or she may not be heard as
saying much of anything.

Practitioners in the digital humanities cannot avoid
putting themselves in the path of such danger if they are to
be more than experts in a range of techniques. As a matter
of course we practitioners are thrust into cross-disciplinary
encounters in which operating intelligently within a foreign
set of conventions is essential. The question is not whether
to engage with strangers at a more than superficial level,
rather how to do this well.

We face the problem in three areas.



First, as builders of things for others we cannot simply
impose received methods onto problems in the form in
which colleagues bring them: both problems and methods
must be rethought in the light of each other. Each time
the situation demands we converse in a suitable pidgin
to negotiate the difficult “trading zone” between another
discipline and computing as we know it (Gorman 2010).

A conversational language which avoids the difficulties
inherent to such an interchange by reducing it to the
machine’s known capabilities may lead to useful resources
but stretches neither the client discipline nor our own. In
fact it reduces the digital humanities to a mere service.

Second, like all those others who have brought new
programmes of research into the academy, we need help
from the older disciplines. Hence we need to look into them.
Their help is not without its dangers, however, since ways of
working and thinking, like physical instruments, implicitly
carry baggage across that trading zone that can significantly
affect how the recipient field subsequently does its work.
We interdisciplinary researchers need to know insofar as
possible not simply what the insider of another discipline
knows but how he or she knows it and what its tendencies
and entailments are.

Third, as cultural critics and educators we must be
alert to the refiguration of disciplinary thought. This
refiguration is powered by two covert forces: the incursion
of methodology into the formerly non-methodological
humanities (Gadamer 2000/1960), and the unavoidable
temptation to stray far and wide in response to the riches
presented to us and our students by JSTOR and the like.
How possibly can scholars fulfil their responsibilities as
educated commentators and teachers without the skills of
interdisciplinary navigation?

In the proposed paper I argue that the most promising
approach to the problem in all three of its forms is
ethnographic, taking disciplines to be “epistemic
cultures” (Knorr Cetina 1991) with the objective of
discovering “the native’s point of view” (Geertz 1983).
Again this does not make the project of taking on a foreign
discipline any less of a challenge, but it does provide a
starting point. The usefulness of anthropological tools
in computer science to improve the fit of system to
users suggests their immense practical value (Crabtree,
Rouncefield, and Tolmie 2012; cf. Nardi 2010). But as far as
I can determine, little to no attempt has been made to train
researchers to apply them to interdisciplinary encounters.

I will illustrate how I have done this by presenting
the syllabus of a course developed from my own research
practices and summarizing what I have learned from
teaching it. After a brief theoretical introduction, this course,
Exploring Disciplines, takes up a series of case-studies,
each with readings in the discipline under consideration:
philosophy, biology, history, literary studies, computer

science, cultural studies and archaeology and epigraphy.
(The Syllabus for 2013 may be found at http://tinyurl.com/
bzI8755 .) Its ethnographic orientation is reflected in the
organizing metaphor of an archipelago — again Hacking’s
“islands of knowledge”. But sensitivity to the operative
metaphor is cultivated by returning again and again

to explicit consideration of its tendencies and to brief
consideration of other possibilities (McCarty 2006).
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Introduction

There is a long tradition of artistic practices that
have tried to reduce or remove the role of the author.

Text generators produce poems according to algorithmic
recipes; Oulipo procedures shuffle existing texts into new,
unanticipated combinations; and collaborative processes
produce collages, mash-ups, and other hybrid formats that
combine a collection of individual voices into a single
work. These author-reducing practices often take the
form of rebellions against the “false prophets of genius
and inspiration” (Motte, 203; qtd. Ramsay, 28), efforts to
transcend the unity and rationality of single-author works
and create new forms that “could not be created by one
brain alone” (Breton, qtd. Waldberg, 95).

I ask the opposite question: Is it possible to create an
“authorless” text that nonetheless looks and acts exactly
like a single-author work? Drawing inspiration from the
“Exquisite Corpse,” a Surrealist parlor game, I present
Exquisite Haiku, a real-time, interactive web application
that makes it possible for groups of people to compose
short poems. The software enables an extremely granular
form of literary collaboration in which the intentions of the
individual players are scrambled beyond recognition “into”
or “below” the individual word selections. By pushing
the register of collaboration down to an extended process
of deliberation that takes place for each word, I argue
that the resulting texts lack authors in the sense that they
are completely unattributable — no individual person is
responsible for any addressable part of the text. And yet

they emerge from a completely deterministic, human-willed
process and exhibit an “aura of sensefulness” (Ramsay,

30) and “closure in meaning” (Laxon, 30) that makes them
indistinguishable from single-author texts.

The Exquisite Corpse and the “Fold”

First played by the friends of André Breton in Paris

in the 1920°s, the Exquisite Corpsel was one of the most
influential of the Surrealist parlor games. A group sits at

a table and passes around a sheet of paper — each player
writes or sketches a new bit of material onto the page, and
then folds the paper to conceal all but a small portion of
the composite image. The end result is a phantasmagorical
mash-up of the individual contributions, all highly
individuated but bound together by a web of associations
emerging from each player's partial knowledge of the whole.
For Breton and the Surrealists, this disjointedness was a
feature, not a bug — these “chain games” were efforts to
invent new modes of artistic praxis that abandoned the
constraints of single-author rationalism and moved towards
a collaborative engagement with the sur-reality of Freudian
free-association, a hop-scotching movement among images
and motifs (Kern, 3-28). To achieve this fragmentation,

the “links” of the chain needed to be blocky, rough, and
obviously collaborative.

Interestingly, though, these theoretical goals start to
unravel as the Corpse becomes more “competent” from a
technical standpoint. Susan Laxon describes a variation of
the game introduced in the mid-1930’s by Valentine Hugo
that tried to combine the energies of the individual players
into a more unbroken, continuous form of collaboration.
The physical “folds” were replaced with a system of discreet
markings that protected the physical purity of the page, and
the contour of the final image was traced over in an effort
to conceal discontinuities and standardize the shading tech-
nique (Laxon, 41). For Laxon, this essentially an artistic
error, at least when held up against the intellectual goals
of the movement — the effort to “smooth” or “improve”
the collaboration has the paradoxical effect of pushing the
final product back in the direction of single-author unity.
The Corpse stakes its claim to originality on the abruptness
and defamiliarization brought on by the juxtaposition of
the separate sec-tions. As they bleed together and start to
reassemble towards cohesion, the Corpse cedes its raison
d'étre.

The altered rule set never caught on; before long,
the fold was reinstated and the error reversed. But what
if the “mistake” had been allowed to continue? Hugo’s
modified game points to an intriguing proposition: What
if the collaboration actually became so granular — the
individual contributions so completely pulverized into



the text — that it would be impossible to draw a line
between any discrete unit of meaning in the work and an
intending consciousness? Is it really true that a complete
fragmentation of single authorship would, paradoxically,
look almost identical to single authorship? Could this be
achieved in a real artistic praxis? What kind of system or a
game could actually reach this hypothetical endpoint?

Exquisite Haiku and Literary
Consensus

In an effort to explore this question, I built Exquisite
Haiku, a real-time web application written in JavaScript
using Node.js that makes it possible for groups of people —
as few as two, and theoretically as many as about 1,000 —
to work together in an interactive, synchronous environment
to compose three-line English haiku in a 5-7-5 syllable
pattern. The words in the poem are selected one-by-one and
in-order by a series of “word rounds,” structurally identical
cycles of play that last for a fixed amount of time (1-10
minutes). At the end of each round, the word that emerges
with the most points from a game-like process in which
the group collectively evaluates the proposals of individual
players is locked into the next position in the poem, and the
process restarts for the next word.

At the start of each round, players are presented with
the words that have already been selected, a countdown
timer that shows the amount of time left for the current word
selection, and a “points” counter (all players get the same
number of points, replenished at the start of each round).
Players submit words by typing into a box at the top of
the screen, and the words are pushed onto a continuously
updated stack of unique possibilities. Starting immediately,
and continuing as more proposals are submitted, players
can influence the ordering of the stack by spending out little
bursts of positive or negative points, of variable size, onto
individual words by clicking and dragging up or down.

As soon as a vote is cast, the software immediately
propagates the player’s activity to all of the other players
in the poem, all of whom see a millisecond-current
interface designed to communicate a constant stream of
information about the individual and aggregate sentiments
of the players. The interface becomes a field of shifting,
dilating, recoloring, reordering words that assembles the
activity of the group into a single visual representation
and sets the stage for an ongoing process of conversation,
experimentation, and brinksmanship. Words are floated
to the top and floated back down, tried out and then
abandoned in favor of other ideas. A new submission or
a large vote can trigger a sudden flurry of agreement or
dissent. Competing factions form around words, the players

tactically pacing their point expenditures to protect or
bolster the position of a word in the stack.

Unlike other computer-assisted forms of writing, though,
the software doesn’t actually do anything at all — it doesn’t
pick words, inject any element of randomness or chance,
or do anything else to materially impact the outcome of
the process. It is essentially an elaborate scorekeeper or
referee, a set of rules and processes according to which
the sentiments of the players are collected, tallied, and
redisplayed, with the final effect of distilling a single course
of action from the divergent energies of the group. In this
sense, the software becomes an exercise in applied political
philosophy. It is a microcosmic legal or economic system,

a legislative process for word selection, an artistic social
contract that transplants the lowest-level mechanics of
literary meaning-making — the raw, semiotic process of
selecting signifiers and linking them together into syntagms
— into a system of democratic governance.
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Figure 1:

A screenshot of Exquisite Haiku in the middle of the second
line of a poem, near the end of a word round. In three
seconds, “white,” the top word in the main ranking stack
below the poem, will get locked and the process will restart
for the next word: “tell me about clouds / what white

”

Authorless authorship

In the way that e™ approaches 0 as x increases, 1 argue
that the texts that emerge from this process approach
complete unattributability as the number of players
increases and the contribution of any individual becomes
increasingly marginal. Unlike other “authorless” texts,
though, the democratic nature of the game causes the



poems to gyroscopically evolve in the direction of highly
specific, concrete meanings. At any given point in the
composition process, there is a strong social tendency for
the players to form a majority consensus around words that
are semantically coherent in the context of the words that
have already been selected, and that set the stage for future
word choices that will result in poems that hold together

overall® :

winter’s color is
a clanging echo of some
distant summer song

electrical days
arrive without incident
pass without pleasure

in all shades of love
some element of hazard
glows forever pale

despite quiet thought
quote roaring ideas that
compel agreement

Although far from unequivocal (especially the fourth
example, with the idiomatic strangeness of “quote” and
“roaring”), there is an unmistakable structural firmness
at play. At the level of pragmatic, ordinary-language
interpretation, specific “theses” or “statements” are

advanced.’ Compare to some of the classic outputs of the
original Corpse, which, quite deliberately on the part of their
creators, almost provide negative definitions of this notion
of sensefulness:

The exquisite corpse will drink the young wine.

The dormitory of friable little girls puts the odious box
right.

The Senegal oyster will eat the tricolor bread.

(Rubin, 278)

I will argue that this tension between how the Exquisite
Haiku are produced and how they behave as literary objects
make them highly peculiar from a theoretical standpoint.
They possess characteristics that seem to satisfy all of our
intuitive requirements for “authored-ness” in the strong
sense of the concept: They are formed exclusively by the
volitional actions of human agents; there is no element of
randomness or chance involved; they bear well-formed
“sentence meanings” that say specific things. And yet they
emerge from a radically collaborative process that in fact
destroys exactly this concept of authorship.
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Notes

1. The name comes from the sentence that was produced the
first time the game was played: “Le ca-davre exquis boira
le vin nouveau” (“The exquisite corpse will drink the new
wine”).

2. No doubt these group dynamics reflect culturally
informed values about what poetry should look like.

It would be interesting to see if groups of players with
different cultural backgrounds approach the game in
different ways — both in terms of the types of poetry that



the group attempts to produce, and in terms of how players
engage with the political (and even ethical) process of
choosing words.

3. This is not always the case; sometimes the process
“fails” in this regard. For example: “who told god that we /
are capable of seeing / shapes in dead leaves that” — in
this case, the players (I was one of them) miscounted the
syllables in the last line, bringing the poem to a logical
conclusion with “leaves,” even though there was still one
syllable remaining on the line. The group basically just
gave up, the final “that” perhaps a gesture towards an

idea that the phrase could continue beyond the boundaries
of the poem. This is a technical error — remove the last
word, and the poem is actually quite well-formed. In other
cases, though, the poem just fails to close towards any
immediately obvious, top-level meaning: “we intend just
what / you would fear nothing at the / hour of meaning.”
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With all of the growth and advancement in text analysis

and visualization over the past several years1 , more
attention is being paid both to analyzing Humanities data as
well as to exploring the relationship the interpretive mind
of the Humanist has with the quantitative evidence gathered
by machines. Recently, Steve Ramsay has called for more
attentive development of an “algorithmic criticism” for
literary analysis, where a reader uses computers to reveal
patterns not easily evident or retrievable without the
computational power a machine can offer (34). The key for
Ramsay, however, is that the computer itself struggles with
interpretation, and it behooves the literary critic to read the
patterns as one might read a text to find meaning rather than
rely on the data as a sort of factual proof of any Humanistic
argument. And while, as Ramsay has pointed out, this

sort of computational reading is not without conceptual or
methodological obstacles (not to mention the technical ones
that new tools, projects, and ideas constantly encounter),
there is enormous value in “allow[ing] computer-assisted
criticism to be situated within the broader context of literary
study” (13). In fields ranging from literary studies (consider
Franco Moretti’s concept of distant reading) to computer
science (such as Ben Shneiderman’s work on information
visualization) to predictive cultural analysis (exemplified in
today’s popular culture by Nate Silver and his arguments for
more work in computer modeling of complex systems), the
act of harnessing the power of algorithms to help read “text”
demonstrates how vital it is for the digital humanities to
avoid the pitfalls that come from crunching words without
an ability to also understand them.

It’s our contention that something is often missing
from the conversation, however—algorithmic media
analysis. If Digital Humanists want to more fully make
sense of the relationship between meaning and computation,
investigating quantitative reading of media is a far too under
developed endeavour. The immediate initial reaction is
often one of skepticism—after all, even when focusing
solely on textual data, computer-assisted analysis is making
strides but is still in its infancy in terms of being able to
offer patterns to read that move beyond linguistic models or
sentiment analysis. Yet outside of the Digital Humanities an
ever-growing number of projects and computational tools
from big names in “big data” are exploring the application
of traditional text analysis approaches within a wider variety
of media, ultimately allowing researchers to discover

how multimedia might aid in the evolution of tools and

paradigms for making more of quantitative analysis,2

and we see an algorithmic approach from the Humanistic
perspective a significant complement to what might be
happening in the commercial enterprise R&D labs.

Of course, we’re not in any way claiming that no work
on machine-based analysis of multimedia data has ever
taken place in the Humanities; quite the opposite, actually.
There has always been a small but steady attention paid
to how digital humanists might utilize new models for
computationally approaching complex textual narratives,
semantic relationships, image corpora, audio, and other

such media ; we might look to the work ongoing at the
University of California, San Diego’s Software Studies
Initiative (such as their “FilmHistory.viz” project generated
with the CineMetrics software tools); Lev Manovich’s
recent writings on visualization of visual media; the
ShotLogger project, and Jason Mittell’s media studies
theories of what he calls complex television. But nothing
has ever taken off in the way that text analysis has recently,
s0 a question arises; how might the digital humanist more
fully embrace multimedia modes of expression as a valid, if
not even more informative, subject of algorithmic criticism?



What would, for example, a text analysis model for video
look like, and might a quantitative approach to something
like television or film yield a better understanding of

some core Humanistic concepts such as story, character,

or emotion? What sorts of quantitative analysis models
might we apply to a medium such as television as a gateway
for a deeper understanding of humanistic inquiry? And

how useful might those models be, given some of the
fundamental differences between text or language and
newer communicative media of the past century?

In this short presentation, I will lay out this conceptual
conversation and demonstrate some of this historical work
that exists as examples of attempts to develop analytical
tools for quantitative media reading. We are excited about
how we might design our experiments to expand the realm
that quantitative analysis of video might explore. I will
then offer some of the initial trials we are undertaking
to explore more robust approaches to an algorithmic
criticism of multimedia within the digital humanities. Our
preliminary trials are designed to explore what sorts of
tools and visualizations might be truly useful for something
as complex as a television episode or feature film. For
example, whereas a digitized text might have only words to
offer, a digital video object will have a text (the transcript),
an audio stream (which may overlap with the text but
which also includes points of analysis such as intensity,
tone, pitch, speed, background music, ambient noise, etc.),
and a linear sequence of images (which may be analyzed
separately or in relation to other frames). Our various proof
of concept models place all of these modes of information
in conversation with each other, and we will begin to
theorize the types of things that humanists might glean
from further development of our initial experiments. For
example, we look at what sorts of patterns might arise, from
a visualization of a script placed in juxtaposition with a
spectrogram of the audio track; how might the spatial and
temporal difference between pixel color from one frame to
the next as it might relate to a motion analysis.

As I report on our successes and failures with various
quantitative models, seeing them truly as preliminary
experiments that we hope will lead to tools, we will close
with a case study that we hope to use as a demonstration
of the real humanistic value of an algorithmic approach to
multimedia. Given the underlying principle that algorithmic
criticism is only useful inasmuch as a reader can discover
patterns and apply semantics to those patterns, we might
theorize that an effective way to evaluate a quantitative
analytical tool would be to compare the patterns it reveals
to patterns discovered manually by critics external to our
experiments. We have taken a collection of pilot episodes
of 30 American television series from the past 20 years,
and and have given them to several different content
experts at our university — media studies scholars, literary
scholars specializing in narrative principles, contemporary

American Studies scholars, etc. We have asked them to
generate simple narrative maps of the episodes (i.e. periods
of exposition, rising action, location of the climax, scenes
depicting various emotions, etc.), as well as to generate
some discussion as to what sorts of narrative features

the various episodes have in common. Our purpose is to
apply quantitative analysis approaches to the digital videos
as well, with the ultimate goal being a theory as to what
sorts of data-driven calculations, based on observation

of technical details of digital video, might correlate best
with the manual patterns that our scholars discover with
traditional techniques. Can we use changes in audio
intensity to help us better understand moments of conflict in
a multimedia narrative? Can we find relationships between
motion analysis and changing plot action?

Computers are still quite far from being able to perform
tasks such as “understanding” nuance, tone, humor, irony,
and other components of full semantic comprehension
of literature. And we’re not in any way claiming that our
analytical approaches are a silver bullet in machine learning
of humanities text. But we’re arguing that they are the next
step; that the digital humanities can advance the utility
of algorithmic analysis by driving full-force in making
multimedia the object of our study.
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Notes

1. I most certainly recognize that text analysis is far from

a new field, and has been an activity at the intersection of
technology and the Humanities since the days of Father
Busa. What I’m referring to, however, is the central primacy
that text analysis and similar methodologies have recently
acquired in the Digital Humanities discourse.

2. For example, Microsoft (“Multimedia Search and
Mining”), IBM (“Semantic Learning and Analysis of
Multimedia”), and Google (“Google X Laboratory”) are all
heavily invested in automated processing of multimedia for
the purpose of pattern recognition.

3. In addition to more comprehensive work, a cursory

scan reveals that last year’s Digital Humanities conference
offered presentations that dealt with computational analysis
(or related strategies such as data mining, visualization, etc.)
of acoustic ecology, literary genres, spatial readings, user
generated content, aural and prosodic patterns in text, and
computational narratology.
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Introduction

Digital technology is revolutionizing both the study of
Humanities and the practices of “humanistic” disciplines
(Schreibman, Siemens et al. 2004), enabling new forms
of creative and scholarly communities (e.g. HASTAC
(HASTAC 2013), The Pool (New Media Collective 2013),
(Gauntlett 2011)) and new forms of expression (e.g. (Craig
2013; Latulipe, Wilson et al. 2010; Schiphorst 2009;
Sherman and Craig 2003; Smith 2011)). Furthermore,
as more digital technologies become ubiquitous,
humanistic practices are reintegrating the living culture
of contemporary life in many ways, including syntheses
such as “ArtScience” (Edwards 2008), “Alternative
Reality” (McGonigal 2011), and “Learn to Teach, Teach to
Learn” (PBworks 2013). This paper considers one example

of such reintegration in progress, a local community-
based Fab Lab, in which we are developing an approach to
fostering collaboration and creativity.

Digital Fabrication Technology

In recent years, digital fabrication technology has
become widely available at moderate prices, opening the
era of personal fabrication (Anderson 2012; Gershenfeld
2005; Mota 2011; Rischau 2011). Personal fabrication
technology is seen as revolutionary; potentially reordering
the manufacturing economy and changing the relationship
between designer, producer and consumer (Anderson 2012;
Gauntlett 2011; Johnson 2010; Rischau 2011). From the
perspective of a humanist, this technology can be viewed
as transforming creativity and — literally — putting tools
in the hands of workers; by empowering every individual
to fabricate whatever he or she desires, provided he or she
learns how to do so.

Digital Fabrication technology crosses the boundaries
between physical and virtual worlds, and this crossing
is decisive. Once something (in this case, the design for
making an artifact) is digitized, it becomes possible not only
to manipulate it, but also to mix, remix, sell, and share it.
Just as digital music and video have become universally
available, nearly for free, uploaded as well as consumed;
the ability to design and make things will be universally
shareable.

The availability of low-cost digital fabrication
technology has led to the emergence of a variety of
community-based social spaces, including Fab Labs
affiliated with MIT (FabWiki 2013), independent Maker
Spaces (HackerspaceWiki 2013), and similar groups
(e.g. (BioCurious 2013)). These spaces deploy low-
cost digital design and fabrication techniques in small,
community-based workshops featuring an empowering and
creative “do it yourself” ethos within a supportive, diverse,
and multidisciplinary setting. Digital technology can
enhance and magnify long existing creative drives because
knowledge can be shared in a very direct way: knowledge
(i.e., designs) can be uploaded and then downloaded and
“executed” (e.g. from Shapeways (Shapeways 2013),
Thingiverse (Makerbot Industries 2013) or Instructables
(Instructables 2013)), thereby directly connecting local labs,
businesses, and individuals world wide (Anderson 2012;
Gauntlett 2011; Gershenfeld 2005).

A Local Community Fab Lab

The Champaign Urbana Community Fab Lab (CUCFL),
located on the University of Illinois Urbana campus, is a
volunteer-operated, open community of people who like to
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