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Why Call a Project “Daidalos™?

We ...

develop an NLP infrastructure

that will enable researchersin
Classical Philology and related
disciplines

to apply various methods of natural
language processing

which are uncommon in the German
speaking philological community.

| was the most famous
inventor, craftsman, and

builder in antiquity - forget my

human failures.
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Why Call a Project “Daidalos™?

We ...
— develop an NLP infrastructure

— that will enable researchers in Classical
Philology and related disciplines

— to apply various methods of natural
language processing

— which are uncommon in the German
speaking philological community.

In summary, we do research, we link
methods and evaluate them, we work

with Latin and ancient Greek, we use Al.
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Why Call a Project “Daidalos™?

We ...
— develop an NLP infrastructure

— that will enable researchers in Classical
Philology and related disciplines

— to apply various methods of natural
language processing

— which are uncommon in the German
speaking philological community.

In summary, we do research, we link
methods and evaluate them, we work
with Latin and ancient Greek, we use Al.

Ergo: dAldalos was a conclusive choice.

| was the most famous
inventor, craftsman, and

builder in antiquity - forget my

human failures.
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Daidalos Project

— Interdisciplinary: Classical Philology,
Linguistics, Data Centre

— Aim: support philological research

— Focus: natural language processing
for literary texts

— Target group: people interested in
Latin and (ancient) Greek corpora

— Project members: 1 researcher per
discipline + 1 student assistant

— Project term: 3 years, 2023-2026

— Third-party funding: German
Research Foundation
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daidalos-projekt.de

aidalos Platform

é dAldalos NLP Werkzeuge Dokumentation Sign in

—  Digital Reseanch for Al —

Menu: NLP

M Select: language,
author, work, text
passage

M. Tullius Cicero v Epistulae ad Familiares v

M Choose between
, . \ NLP methods

quin etiam Marcellino et Philippo consulibus Nonis Aprilibus mihi est senatus adsensus, ut de NAMED ENTITY RECOGNITION PART-OF-SPEECH TAGGING SENTIMENTANALYSE
agro Campano frequenti senatu Idibus Maiis referretur. num potui magis in arcem illius causae N E R POS
invadere aut magis oblivisci temporum meorum, meminisse actionum? hac a me sententia dicta iz ’ ’

magnus animorum motus est factus cum eorum, quorum oportuit, tum illorum etiam, quorum quin etiam _ et Philippo consulibus Nonis Aprilibus mihi est senatus Se nt| m e N t_

numgquam putaram. nam hoc senatus consulto in meam sententiam facto Pompeius cum mihi ) ) - .
adsensus, ut de agro - frequenti senatu Idibus Maiis referretur. num potui An 3 lyS|S

Textpassage
1.9.8-1.99

nihil ostendisset se esse offensum, in Sardiniam et in Africam profectus est eoque itinere Lucam
ad Caesarem venit. ibi multa de mea sententia questus est Caesar, quippe qui etiam Ravennae
Crassum ante vidisset ab eoque in me esset incensus. sane moleste Pompeium id ferre
constabat; quod ego cum audissem ex aliis, maxime ex meo fratre cognovi. quem cum in actionum? hac a me sententia dicta magnus animorum motus est factus cum eorum, quorum

— [I'V J0F y21easay [eNs1 g —

magis in arcem illius causae invadere aut magis oblivisci temporum meorum, meminisse

Sardinia Pompeius paucis post diebus quam Luca discesserat convenisset, 'te," inquit, ‘ipsum

cupio; nihil opportunius potuit accidere. Nisi cum Marco fratre diligenter egeris, dependendum S il 0 (e G, G WL (£ AEIEs w21 es C2n=iEe SOrailia w2

g anc 5 c et . 2 : 5 3 . LR —og - B
tibi est, quod mihi pro illo spopondisti.” quid multa? questus est graviter; sua merita SRR e _ cum mihi nihil ostendisset se esse offensum, in

commemoravit quid egisset saepissime de actis Caesaris cum ipso meo fratre quidque sibi is de
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Daidalos Platform

é dAldalos NLP Werkzeuge Dokumentation Sign in

—  Digital Reseanch for Al —

Menu: NLP
M Select: language,

daidalos-projekt.de

invadere aut magis oblivisci temporum meorum, meminisse actionum? hac a me sententia dicta
magnus animorum motus est factus cum eorum, quorum oportuit, tum illorum etiam, quorum quin etiam _ et Philippo consulibus Nonis Aprilibus mihi est senatus Se N t| m e N t_

numgquam putaram. nam hoc senatus consulto in meam sententiam facto Pompeius cum mihi
o ; : - ; : . adsensus, ut de agro frequenti senatu Idibus Maiis referretur. num potui
nihil ostendisset se esse offensum, in Sardiniam et in Africam profectus est eoque itinere Lucam ' 9 q P

Analysis

ad Caesarem venit. ibi multa de mea sententia questus est Caesar, quippe qui etiam Ravennae T ) e IO e e A T e el s i st o, o

author, work, text |
‘ passage 9
Textpassage M =
198-199 R un =

M Choose between #

o

m

—— — — 1 ( ~ NLP methods 4
quin etiam Marcellino et Philippo consulibus Nonis Aprilibus mihi est senatus adsensus, ut de NAMED ENTITY RECOGNITION PART-OF-SPEECH TAGGING SENTIMENTANALYSE E
agro Campano frequenti senatu Idibus Maiis referretur. num potui magis in arcem illius causae =
J P K ’ g Reload NER) POS) :1
=

Crassum ante vidisset ab eoque in me esset incensus. sane moleste Pompeium id ferre
constabat; quod ego cum audissem ex aliis, maxime ex meo fratre cognovi. quem cum in actionum? hac a me sententia dicta magnus animorum motus est factus cum eorum, quorum
Sardinia Pompeius paucis post diebus quam Luca discesserat convenisset, 'te," inquit, ‘ipsum

cupio; nihil opportunius potuit accidere. Nisi cum Marco fratre diligenter egeris, dependendum S il 0 (e G, G WL (£ AEIEs w21 es C2n=iEe SOrailia w2

tibi est, quod !'I"Ilhl.prD \!Io spopor.'ldl.stl. quid n‘.\ulta. qu.estus e.st graviter; sua merlta N e e _ T T ) @S emeT s 80 Eo50 GETST, i
commemoravit quid egisset saepissime de actis Caesaris cum ipso meo fratre quidque sibi is de

Soon:

2

= More NLP methods and adjustable settings, %g
= Multiple corpora, g®
= Pipelines for literary research questions, §
= |AM: save settings, results, and visualisations, ! %

Different levels of user experience: no code (Ul), low code (Jupyter Notebook), code



Daidalos Infrastructure is More ...

Customisation through research

tandems

1. First contact |

2. Initial conversation: research question, 3
specification of the text corpus and the 5
NLP method 3

3. Provide research materials e

4. Prototype, first research results 5?0

5. Evaluation in the tandem =N

6. Adjustments if necessary |

7. Cooperative publication

1

orange = Researcher, blue = Daidalos Team
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Daidalos Infrastructure is More ...

Customisation through research Interactive infrastructure as a learning

tandems opportunity

1. First contact —  Glossary |

2. Initial conversation: research question, - Jupyter Notebooks for demo k=
specification of the text corpus and the workflows using curated, authentic = D
NLP method examples i~

3. Provide research materials — Exercises with H5P "0

4. Prototype, first research results 5?0

5. Evaluation in the tandem A ; =W

6. Adjustments if necessary - |

7. Cooperative publication @ JR

Fur das Lateinische annotiert der NER-Tagger von Daidalos ... “

H = Ell S—— :

1

orange = Researcher, blue = Daidalos Team
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Daidalos is about the people, their research
interests, and their (digital) research skills.
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Daidalos is about the people, their research
interests, and their (digital) research skills.

Indeed? | never really cared about whether
people understand my technologies.
Anyway, we were talking different
languages ...
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Daidalos is about the people, their research
interests, and their (digital) research skills.

Indeed? | never really cared about whether
people understand my technologies.
Anyway, we were talking different
languages ...

— [I'V J0F y21easay [eNs1 g —

In fact, that is our greatest challenge! How can our
users develop research questions and explore
them using Daidalos if their research expertise
does not include the necessary digital skills?
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Modelling a Digital Literacies Framework

Our research questions are:

What kind of Digital Literacies do we address?

How do we measure the level of Digital Literacies
in order to provide useful support?

— [V J0F yareasay [eNdig —

How do we customise the intended framework

regarding to specific domains and cases?
5 5 P Al Literacy

SO|O0

Data Computational
Literacy Literacy

Media Information SEL
Literacy Literacy Literacy

22
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Most often cited Digital Literacies in literature over the last 40

years, starting with Media Literacy and ending with Al Literacy.
13
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Digital Literacies

Digital Literacy

Data Literacy

Digital Literacy (since 1997), e.g.
knowledge about data formats

Data Literacy (since 2015), e.g.
comprehending and creating
visualisations

Al Literacy (since 2020), e.g.
understanding machine learning
concepts

14
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Dimensions of Measurement for Digital Literacies

/,Lfevel of Tas}g,-Complexn}/// COgﬂ~l.fgive Level o

o ,, \\ " . \
T3 ,./." // \\ \'\‘\ C3 N .
4 \\ N

T4

— [V J0F yareasay [eNdig —

Digital Literacies

1: Beginner

2: Intermediate
3: Competent
4: Expert

SO|O0
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Dimensions and Levels of the Developed Framework %

|
2 Q.
cognitive level know, understand apply evaluate, transfer design = D
'r_’d —
‘Q
5 Q
with guidance, only independently, guiding others, introducing new g E
BB (E7E! when required needs-driven adapting to others ideas Z N
|
level of task . i tasks& various tasks & complex, (J]
. simple tasks problems, routine .
complexity tacks problems interrelated tasks .C"\

aydsina(g

Based on Carretero et al. 2017, 13 ff.
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Domain-specitic Research and Digital Literacies

%

— Research: How do you find something in the corpus that is not mentioned
explicitly? (omissions in Latin & Greek historiography)

— Background: Historians do not mention certain events, although they should
mention them due to their relevance, e.g. Cassius Dio does not mention the
conference of Luca 56 BC.

— Specific (individual) research question: Is there a canonical way of mentioning
this conference? Which contexts speak in favour of a mention, which against?

— Domain and case specific Digital Literacies:
» Digital Literacy: e.g. understanding data formats (DOCX, TXT, HTML), reusing resources

» Data Literacy: e.g. understanding the concept of taggers and annotations, applying
visualisations

= Al Literacy: e.g. knowing lemmatisation and NER, critically analysing results and explain
them

SO|opP|gpP
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Applying the Framework to the Research Case

How do you find something in the corpus that is not mentioned explicitly?

A
@)
o SlCEEES) NER Compare NER Evaluate NER errors |
) concept & language ) L
= . : results systematically tag =
_| specific tagging =
< 5
b
[y
) G
o =
g Understanc Interpret Reflect on incorrect &
4 .
— znrtwto‘tsutqns (v(vhhat)) annotaptions annotations g
s attributions (how >
O
- |
o
© Y
Q 1 B
T Distinguish Convert DOCX |dentify problematic (a B
TB DOCX & TXT into TXT passages in TXT 59
&b
a 3 °®
:
1: Beginner 2: Intermediate 3: Competent 4: Expert 2
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Applying the Framework to the Research Case

Beginner: components of case

How do you find something in the corpus that is not mentioned explicitly: specific digital research literacy

A
@)
o SlCEEES) NER Compare NER Evaluate NER errors |
) concept & language ) L
= . : results systematically =
_| specific tagging =
< =,
b
[y
& a
o =
g Understanc Interpret Reflect on incorrect &
4 .
— znrtwto‘tsutqns (v(vhhat)) annotaptions annotations g
s attributions (how >
O
- |
o
© =)
) "
T Distinguish Convert DOCX |dentify problematic (a B
473 DOCX & TXT into TXT passages in TXT 59
&b
a 3 °®
:
1: Beginner 2: Intermediate 3: Competent 4: Expert 2
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Applying the Framework to the Research Case

Intermediate: components of case

How do you find something in the corpus that is not mentioned explicitly: specific digital rescarch iteracy

A
@)
o SlCEEES) NER Compare NER Evaluate NER errors |
) concept & language ) L
= . : results systematically =
_| specific tagging =
< =,
b
[y
& a
o =
g Understanc Interpret Reflect on incorrect &
4 .
— znrtwto‘tsutqns (v(vhhat)) annotaptions annotations g
s attributions (how >
O
- |
o
© =)
) "
T Distinguish Convert DOCX |dentify problematic (a B
473 DOCX & TXT into TXT passages in TXT 59
&b
a 3 °®
:
1: Beginner 2: Intermediate 3: Competent 4: Expert 2
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Applying the Framework to the Research Case

Competent: components of case

How do you find something in the corpus that is not mentioned explicitly: specific digital research literacy

A
@)
o SlCEEES) NER Compare NER Evaluate NER errors |
) concept & language ) L
= . : results systematically =
_| specific tagging =
< =,
b
[y
& a
o =
g Understanc Interpret Reflect on incorrect &
4 .
— znrtwto‘tsutqns (v(vhhat)) annotaptions annotations g
s attributions (how >
O
- |
o
© =)
) "
T Distinguish Convert DOCX |dentify problematic (a B
473 DOCX & TXT into TXT passages in TXT 59
&b
a 3 °®
:
1: Beginner 2: Intermediate 3: Competent 4: Expert 2
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Hey, you guys like theory, don’t you? But
what do you do with all this stuff?

On the basis of our model we develop modular and
progressive demo workflows and learning units. We
started with Jupyter Notebooks and ...

4
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Hey, you guys like theory, don’t you? But
what do you do with all this stuff?

On the basis of our model we develop modular and
progressive demo workflows and learning units. We
started with Jupyter Notebooks and ...

— [I'V J0F y21easay [eNs1 g —

Ah, did I hear my name? Who is distracting
me while enjoying a nice sacrifice?  am ...

Oh no, another shadow from antiquity! Obviously, they
have nothing else to do than interfering here. Jupiter, |
didn’t call you! We use Jupyter Notebooks. They don’t
concern you, even another spelling ...

e |
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You can’t be serious! | am the most
important god of the Olympus. ...
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Jupyter Notebook: Demo Workflow NER

Overview

Short method
definition
Embeddingin
research topic
Approach
Expected result

Level 1 Al Literacy

Understand the
method

Fully guided

Use given example

NER_01

Named Entity Recognition (Demo Workflow)

Andrea Beyer, 2024, Daidalos-Projekt (hitps./daidalos-projeki.de)

Introduction

The automated recognition of proper names, e.g. persons, places, is called Named Entity Recognition (NER). There are different Tagger even for the
languages Latin and ancient Greek. NER can help to answer classical-philological research questions.

Example: In order to answer a mere general research gquestion on the topic of "information gaps in ancient historiegraphy”, all text
passages in which the conference of Luca (568 BC) is explicitly mentioned should first be identified in a large text corpus. This is where
computer-aided NER can help.

Three steps are necessary:

1. Input texts: Which texts should be examined?
2. Named Entity Recognition: The algorithm identifies all persons, group (only Greek) and place names.
3. Visualization of the results: The recognized names are highlighted in color in the text.

If all goes well, this is what you should see at the end of the workflow:

Kaloopog per  yap zig -nfnlw kaTaPfavtoc GAol T8 mokhol -d{pimum, kol Mopmrioc per kol Kpaoooc per  ibio

CUYYEVOLEVOL.

TowuToLlg Aoywopols & MNopmniwes PER  eml Tov Koloopa wmAlleTo. kol TOV  Kpaooov PER  £T1 Kol pdhhov avnptioaTo.

24
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Jupyter Notebook: Demo Workflow NER

Challenges 1. Text Input
= Usage Jupyter

NOtebOOk To save time and space, we will limit ourselves here to two sentences from Plutarch and Cassius Dio. In principle, any digitally available text can be included
in this step,. regardless of its length. |
= Generalisation £
unclear (e M # Extract from Plut. Crass. 14,5 =
Qg' text with luca: str = "Koaiocopog yap sig Aolkoav modiv kotapdvtog drdor tes mordol Puwpoiwv adikovro, kol Mopmiiog kol Kpdoo ﬁ’
other texts) . o
. # Extract from Cass. Dio 26,3 &
u TeChnlcal text no luca: str = "tololtolc Aoyiopoic o MopmAlog €mi Tov Koiocopo wmAifeto. kai tov Kpdooov £t1 kol péddov avnprhooro. &
all texts: list = [text _with_luca, text no_luca] = Q
vocabulary . o
: =y
(e.g. library) 0
. e 7
= Runcodeand 2. Named Entity Recognition = N
dealing with |
potentia[ error We install the Python library Flair with the package manager pip.
Messages U -f‘
In [2]: M !pip install flair==8.13.1
(software n
. Requirement already satisfied: flair==8.13.1 in fopt/conda/lib/python3.11/site-packages (8.13.1) ~ n
depel’ldeﬂCIeS) Requirement already satisfied: boto3»=1.28.27 in /fopt/conda/lib/python3.11/site-packages (from flair==8.13.1) (1.34.9

4)
Requirement already satisfied: bpemb»>=8.3.2 in fopt/conda/lib/python3.11/site-packages (from flair==6.13.1) (8.3.5)

aydsina(g

Heyosuswabsbunydsio
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Jupyter Notebook: Demo Workflow NER

We then download an Al model for Named Entity Recognition ("SequenceTagger") and integrate both into our Python code.

Challenges

u Connect In [32]: M from flair.models import SegquenceTagger
. . tagger: SequenceTagger = SequenceTagger.load("UGARIT/flair_grc_bert_ner")
explanation with

code snippets

2824-85-85 18:85:19,463 SequenceTagger predicts: Dictionary with 15 tags: 0, S-PER, B-PER, E-PER, I-PER, 5-MISC, B-MIS

- Comprehend €, E-MISC, I-MISC, 5-l0C, B-LOC, E-LOC, I-LOC, <STARTS, <STOP» 0
technical
O utp UtS We let the tagger identify the entities for all texts. As a FESLHI, we get a list of SD'ECifI'Ed EI"ItitiEE, the typ-e of entity, and a DEI"CEHIEQE on the prabability of
correctness.

= Understand and
Iﬂterpl’et I’GSUltS In [4]: M from flair.data import Sentence

sentences: list = [Sentence(text) for text in all_texts]

(e g reSUIt for sentence in sentences:

print({sentence)

accura Cy ]Cor tagger.predict(sentence)

for entity in sentence.get_spans({ 'ner’):

each entity) print(entity)
Sentence[19]: "Kaiowapog yap £ic Molxav moriv xkatafdvrtog Aol te moAhol Puwpoiwv ddixkovro, kol NopmAiog xail Kpdooog idig
ouyyEVOUEWOL. "
Span[B:1]: "Kaicapog" - PER (6.9911)
Span[3:4]: "hAoUkav" - LOC (8.962)
Span[2:18]: "Pwpaiwv” - MISC (8.9498)
Span[13:14]: "Mopnfiiog” - PER (B.995)
Span[15:16]: "Kpdooog" - PER (8.92974)
sentence[17]: "toroUtolg Aoyiopoic O Mopmriog £mil tov Koloopo wrAifsto. kol tov Kpdooov £Tv kol pdihov avnptroato.”
Span[2:4]: "MopmAiog” - PER (8.9953)
Span[11:12]: "Kpdooov" - PER (B.676)

SO|O0
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Jupyter Notebook: Demo Workflow NER

3. Visualisation of the Results
Challenges
= HIML | - _
. . We use another Flair package for displaying the results as HTML. Every type of entity has its own colour. |
= Dealing with 3
: In [5]: M | from flair.visuwal.ner_html import render_ner_html =
lncorreCt from IPython.display import display, HTML r':“',-
for sentence in sentences: =
resu ItS html: str = render_ner_html{sentence) =
= |nderstand display(HTML(html)) n
Ll
limits and Fiair O
s S B - - > B H] - e ra e - =
0 p pO rtu N |t| es Kaiocapoc PER  ydp eI - TTOAIV KOTABAVTOG GAADI TE TTOAAOI _ agikovTo, kai  Moptniog PER kKol Kpdooog PER E-, :
of this method 1010 ouyyEvOpEvol. & m
Flair |

TOIOOTOIC AQYIOPOIC &  Mopmriioc PER  ETTH TOV KOigopd wiTAIZETo. Kol OV Kpdooov PER £ kol pdihov dvnpTricaro.

22
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At last, some practical application. Do these
demos work for the researchers?

Ehm, we just started to develop and discuss them
with researchers. ...

Hmm, very tricky. Upskilling for people who have already
completed their education, are established in their
professional field, and have lots of things to do.

SO|O0

That really has
nothing to do
with me! How
is this possible?
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At last, some practical application. Do these
demos work for the researchers?

Ehm, we just started to develop and discuss them
with researchers. ...

Hmm, very tricky. Upskilling for people who have already
completed their education, are established in their
professional field, and have lots of things to do.

— [V 1OF [adeasa?yg IE‘]’!B!{I -

That really has
nothing to do
with me! How \
is this possible?

Thanks for your remarks, Daidalos! Now, let us all discuss:
1. How do we address domain-specific Digital Literacies?

2. What are incentives for established researchers to
improve on their Digital Literacies?

3. How do we promote Digital Literacies at the

institutional level?

2L
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