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Abstract 
This arAcle discusses the challenges addressed in the digital scholarly encoding of the fragmentary texts of the 
languages of Ancient Italy according to the TEI/EpiDoc Guidelines in XML format. It describes the soluAons and 
customisaAons that have been adopted for dealing with the peculiariAes of our epigraphical documentaAon and 
with the formalisaAon of epigraphical informaAon deemed interesAng for data retrieval in a historical linguisAc 
perspecAve. The making of a digital corpus consisAng of new criAcal ediAons of selected inscripAons is a work 
carried out in the context of the project “Languages and Cultures of Ancient Italy. Historical LinguisAcs and Digital 
Models”, which aims to invesAgate the languages of Ancient Italy by combining the tradiAonal methods, proper to 
historical linguisAcs, with methods and technology proper to the digital humaniAes and computaAonal 
lexicography. More specifically, the purpose of the project is to create a set of interrelated digital language 
resources which comprise: (1) a digital corpus of texts ediAons; (2) a computaAonal lexicon compliant with the 
Web SemanAc requirements; (3) a relevant bibliographic reference dataset encoded according to the 
FRBRoo/LRMoo specificaAons. AddiAonally, selected textual data and scienAfic interpretaAons will be encoded 
using CIDOC CRM and its extensions, namely CRMtex and CRMinf. The present contribuAon thus tackles one of the 
main aspects of the project, and proposes significant innovaAons in the encoding of criAcal ediAons for epigraphic 
texts of fragmentary languages, which will hopefully foster future interoperability and integraAon with other 
external datasets, a paramount concern of the project. 
 
 
1 INTRODUCTION 
 
Over the last few years, the digital resources available for the study of ancient languages have grown considerably, 
both in the field of linguisAc resources (e.g., treebanks and dicAonaries) and in the field of digital libraries [54, 59]. 
In the perspecAve of contribuAng to the effort of creaAng a Knowledge Base of language resources for the study 
of ancient languages, this arAcle discusses the challenges addressed in the process of encoding the fragmentary 
texts of the languages of Ancient Italy according to the TEI/EpiDoc Guidelines and format, and describes the 
soluAons and customisaAons that have been adopted for dealing with the peculiariAes of our epigraphic 
documentaAon and with the formalisaAon of epigraphic informaAon deemed interesAng for data retrieval in a 
historical linguisAc perspecAve. 
The task of compiling a digital corpus of new criAcal ediAons of selected inscripAons is a work carried out in the 
context of the project Languages and Cultures of Ancient Italy. Historical Linguis7cs and Digital Models (ItAnt 
hereager), which aims to invesAgate the languages of Ancient Italy by combining the tradiAonal methods, proper 
to historical linguisAcs, with methods and technology proper to the digital humaniAes and computaAonal 
lexicography. The present contribuAon thus tackles one of the main aspects of the project, and proposes significant 
innovaAons in the encoding of criAcal ediAons for epigraphic texts of fragmentary languages, which is believed to 
foster future interoperability and integraAon with other external datasets, a paramount concern of the project. 
The arAcle is structured as follows: a short introducAon on TEI/EpiDoc standard will be given in SecAon Errore. 
L'origine riferimento non è stata trovata., followed by state-of-the-art concerning the applicaAon of the 
TEI/EpiDoc vocabulary to Digital Epigraphy projects (SecAon 3.1). The issues related to the digital scholarly 
encoding of the epigraphical data of Ancient Italy will make the object of SecAon 4, by focusing respecAvely on the 
descripAon of the support and layout (SecAon 4.1), some linguisAc elements (SecAon 4.2), the descripAon of 
language(s) and script(s) (SecAon 4.3) and, lastly, vocabularies and gaze5eers (SecAon 4.4). In SecAon 5, the 
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contribuAon of CIDOC CRM in integraAng data will be introduced. Final remarks and further steps of the research 
will be elicited in the conclusions. 
 
2 THE ITANT PROJECT 
 
The project Languages and Cultures of Ancient Italy. Historical Linguis7cs and Digital Models [29] is an iniAaAve 
funded by the Italian Ministry of University and Research and involves a consorAum composed by the University 
Ca’ Foscari of Venice, the University of Florence, and the InsAtute for ComputaAonal LinguisAcs “A. Zampolli” of 
the NaAonal Research Council of Italy. Its goal is to invesAgate the languages of Ancient Italy, combining the 
tradiAonal methods, proper to historical linguisAcs, with the senng up of digital and computaAonal technologies 
specifically designed to create a set of interrelated and interoperable digital resources. 
Ancient Italy, during the period daAng from the appearance of wriAng (8th c. BCE) unAl complete linguisAc 
RomanisaAon (1st c. BCE to 1st c. CE), is characterised by the presence of numerous linguisAc varieAes that are 
both Indo-European and non-Indo-European (Figure 1).  
 

 
Fig.1. Map of the languages of ancient Italy. Image by ItAnt Project.  

This file is licensed under the CCBY-NC-SA4.0 license, via hIps://www.prin-italia-anMca.unifi.it. 
 
The a5estaAons of these languages only consist in epigraphic evidence with a very restricted text typology, the 
evidence being not homogeneous as for quanAty, quality, geographical distribuAon, and chronology 
(Restsprachen). Among these languages, the project focuses on four representaAve ones, i.e., Oscan, Faliscan, 
VeneAc, and Cisalpine CelAc, varieAes belonging to linguisAc (sub)groups that are diverse as regards their geneAc 
classificaAon [56]. Because of their status as Restsprachen, the languages of Ancient Italy ogen present specific 
philological and linguisAc issues concerning the reading of the inscripAons, their segmentaAon into words, the 
linguisAc analysis, and their interpretaAon. Therefore, one of the main challenges of the ItAnt proposal is to adapt 
the digital tools, pracAces, and methodologies of digital epigraphy and computaAonal lexicography to the highly 
fragmentary nature of such epigraphic documentaAon. More specifically, the purpose of the project is threefold: 

1. to create a digital archive of texts from Ancient Italy which contains their formal representaAon leveraging 
the latest recommendaAons defined within the TEI/EpiDoc XML encoding schema [46]. Furthermore, the 
digital scholarly ediAon of the texts is enriched with shared and standard metadata, thus allowing for an 
accurate descripAon of each of them both as a linguisAc and a material object. A facsimile of the 
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inscripAons is also provided. The encoded corpus pertaining to Ancient Italy following the TEI/EpiDoc 
guidelines represents a novelty in digital epigraphy1; 

2. to create a mulAlingual computaAonal lexicon, specifically adapted to languages of fragmentary 
a5estaAon, which contains lexical informaAon about the items/word-forms occurring in the texts. The 
corpus and the lexicon are linked to each other and share the bibliographical apparatus, realised according 
to digital bibliographical standards; 

3. to encode addiAonal relevant informaAon—such as bibliography, citaAons, and scienAfic interpretaAons—
using FRBRoo/LRMoo [18, 61], and the CIDOC CRM extensions CRMtex [7, 47] and CRMinf [6, 45], in order 
to propose a descripAon of the texts by means of conceptual classes defined in standard formal ontologies. 
This will lead to the publicaAon of interlinked datasets well-endowed in informaAon and will foster 
semanAc interoperability of both textual enAAes and their scienAfic interpretaAons. 
 

In order to ensure a long-term preservaAon and easy accessibility of all project outcomes, sogware and data will 
be made available through relevant European Research Infrastructures such as CLARIN [5]. In parAcular, they will 
be catalogued and archived according to the FAIR principles [17, 48] in the CLARIN-IT trusted repository 
(ILC4CLARIN [23]), which ensures their findability and accessibility by providing rich metadata descripAons using 
standard CLARIN metadata profiles. Each deposited resource will be assigned with a Persistent idenAfier (PID), and 
given high visibility through the Virtual Language Observatory (VLO), the CLARIN ERIC European discovery service. 
Accessibility will also be facilitated by an online full-fledged plasorm that allows for cross-searching in the 
interrelated datasets and visualising the connected results2; the plasorm is also to become a CLARIN service, which 
ensures its sustainability [50]. Interoperability is guaranteed by the adopAon of widely recognised and used 
standards models and formats such as Ontolex-lemon for lexical resources, TEI Epidoc for textual data, and FRBRoo 
for bibliographies. Finally, all digital resources and sogware are distributed according to open licences that will 
allow for reuse (at least) for research purposes. Sogware is released as open source and data under CreaAve 
Commons, non-commercial, share-alike open licences [27]. Reusability is facilitated by the high degree of 
interoperability and by the PIDs menAoned above, which also provide easy citaAons for reference. Since this arAcle 
describes the acAviAes concerning the digital scholarly encoding process of the project, we will specifically focus 
on the TEI/EpiDoc digital encoding issues. The lexicon and the CIDOC CRM mapping will make the object of 
forthcoming papers. 
 
3 TEI/EPIDOC AND DIGITAL EPIGRAPHY 
 
TEI/EpiDoc is an internaAonal consorAum which establishes guidelines and implements tools for digital encoding 
scholarly ediAons of ancient documents according to the Leiden convenAons [49, 66]. In parAcular, it specifies a 
subset of the Text Encoding IniAaAve’s standard vocabulary specifically defined for text criAcism and transcripAon 
in order to represent epigraphical texts in digital form using the XML format, which is opAmised for compaAbility, 
interchange, and durability [42]. 
TEI/EpiDoc is the de facto standard schema adopted by digital epigraphers, providing mark-up elements for the 
transcripAon and ediAon of the texts (ediAon, translaAon, apparatus, commentary, bibliography) and for the 
descripAon of the history (provenance, locaAon, date, repository) and materiality (physical descripAon) of the 
objects on which the text appears [13]. The digital descripAon of inscripAons and the semanAc mark-up of the text 
are given in a flexible and exchangeable model [40, 42]. This fosters compaAbility and interoperability with other 
text projects created according to the XML/TEI format and, thus, their availability for the research community, 
according to the chosen licence policies. Moreover, XML can be processed and queried by mostly any modern 
search engine.Since XML is an extensible technology, TEI/EpiDoc is a versaAle and customisable tool which can be 
easily adapted to specialised needs and thus enhanced by creaAng new soluAons, including custom-new-values 
for a5ributes. ItAnt proposed some ad hoc soluAons to manage the peculiariAes presented by a language of 

 
1 Lately, nevertheless, the interest in the digital treatment of the languages of Ancient Italy has been growing, as shown, e.g., by the recently published 
linguisMc database Corpus of the Epigraphy of the Italian Peninsula in the 1st Millennium BCE (CEIPoM), see Reference [55] . CEIPoM is a full-text 
database which provides manually annotated linguisMc informaMon on all levels of linguisMc structure. The corpus is not encoded leveraging the 
TEI/EpiDoc schema and does not provide specific epigraphical metadata, except for chronological and geographical informaMon; the texts, however, 
are linked to Trismegistos [38] and epigraphic corpora such as EDR [15]. No user interface is provided for queries and consultaMon of the database. 
2 The pla(orm is itself an outcome of the project and, at the 6me of the wri6ng of this ar6cle, it is a work-in-progress 
[27, 59]. 
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fragmentary a5estaAon by describing more carefully its linguisAc issues. Furthermore, as pointed out in [42], since 
XML allows for structured and semanAc markup, the files encoded according to the TEI/EpiDoc schema can also 
be changed in format and structure, as well as transformed into another encoding schema or translated into 
database systems, and their long-term preservaAon is expected to be guaranteed. 
For its wide use in digital epigraphy, its versaAlity, and the easy-to-render visualisaAon of texts, TEI/EpiDoc has 
been the ideal candidate for the digital scholarly encoding of the documents selected by the project.3 Nonetheless, 
as already pointed out in the literature, “a TEI/EpiDoc document consists of a monolithic, self-descripAve and self-
standing informaAon unit which hardly exposes an easy way for cross-linking different documents” [43] within the 
same or between different digital archives. For example, heterogeneous material encoding, semanAc-related 
descripAon of data and metadata, linked open data queries, and effecAve support for data integraAon are poorly 
served ma5ers through the EpiDoc technology ecosystem, based enArely on the Extensible Mark-up Language 
(XML) format. To overcome this issue, our project aims at taking a further step, namely a descripAon of the texts 
and their features, such as their producAon and invesAgaAon, by adopAng the formal CIDOC CRM ontological 
ecosystem. This allows us to encode the documents in a more expressive way, establishing a deeper and wider 
semanAc interoperability. 
 
3.1 State-of-the-art of the ApplicaLon of TEI/EpiDoc to Digital Epigraphy 
In the last decades, digital epigraphy has grown and several projects of digiAsaAon of inscripAons have been 
launched. Many of them, mostly completed, deal with the TEI/EpiDoc encoding schema.4 The TEI/EpiDoc 
guidelines have been first and foremost applied to Greek and LaAn epigraphical texts coming from all over the 
Mediterranean area. In this regard, the most relevant project is EAGLE, the Europeana network of Ancient Greek 
and LaAn Epigraphy co-funded by the European Commission [15]. Among the others, TEI/EpiDoc corpora are 
provided by the Ancient Inscrip7ons of the Northern Black Sea project (IOSPE) [2], the Inscrip7ons of Roman 
Tripolitania project [25], the Cretan Ins7tu7onal Inscrip7ons project [64, 65], and the I.Sicily project [26, 58]. The 
project Crossreads. Text, materiality and mul7culturalism at the crossroads of the ancient Mediterranean [8] aims, 
among other objecAves, at compleAng the corpus of i.Sicily, collecAng texts from ancient Sicily daAng from the late 
7th c. BCE to the ByzanAne period (7th c. CE), wri5en in several languages and alphabets (e.g., Greek, LaAn, 
Elymian, Sikel, Punic). A parAcular menAon deserves the Iscrizioni La7ne Arcaiche (ILA) project [62], dealing with 
the archaic LaAn inscripAons; these documents, daAng to the 7th-5th c. BCE, present peculiar characterisAcs which 
disAnguish them from later “classic” LaAn material (e.g., parAcular direcAons of wriAng), for which a customisaAon 
of the TEI/EpiDoc schema was necessary. The TEI/EpiDoc encoding schema has been also leveraged for encoding 
the ancient papyrological documents in the Papyri.info iniAaAve [31]. The portal aggregates three major databases 
of documentary papyri, namely the Duke Databank of Documentary Papyri (DDbDP), the Heidelberger 
Gesamtverzeichnis der griechischen Papyruskunden Ägyptens (HGV), and the University of Michigan Advanced 
Papyrological Informa7on System (APIS). 
StarAng from the LaAn and Greek epigraphic culture, the TEI/EpiDoc mark-up schema has been leveraged for 
epigraphical texts in different languages. It has been used, e.g., for the following projects: 1. the Inscrip7ons of 
Israel/Pales7ne (IIP) project [24], which collects documents of this region from the Persian period through the 
Islamic conquest (ca. 500 BCE–640 CE) wri5en primarily in Hebrew, Aramaic, Greek, and LaAn; 2. the ERC 
project Digital Archive for the Study of pre-Islamic Arabian Inscrip7ons (DASI) [9, 39], gathering the pre-Islamic 
Arabian epigraphic material into a comprehensive online database; 3. the collecAon of CelAc inscripAons wri5en 
using the ogham alphabet [30]. 
The adopAon of the TEI/EpiDoc XML vocabulary has spread far beyond the ancient Mediterranean world and 
currently counts projects focusing on texts produced up to Early Modern Ames. Specifically, it is being leveraged 
within the project TITULUS—Corpus des inscrip7ons de la France médiévale [37], aiming at creaAng a digital ediAon 
of the newly published volumes of the collecAon. The TEI/EpiDoc guidelines are also being used for creaAng A 
database of Middle Turkic [1], which aim at providing a comprehensive digital ediAon, including transcripAon and 

 
3 Although the TEI/EpiDoc guidelines have been adopted to manually encode the primary sources of the project, a 
proof-of-concept alterna6ve has been developed within the project to ease the text encoding process. In par6cular, a 
Domain Specific Language (DSL) has been defined in order to produce the digital edi6on. The use of the DSL preserves 
the expressivity of the TEI/EpiDoc schema and automa6cally converts the DSL-encoded text into XML documents. This 
approach enhances readability, compactness, and familiarity with respect to the tradi6onal editorial prac6ces. A 
publica6on on this ac6vity is in progress. 
4 For the sake of brevity, only a few projects leveraging the TEI/EpiDoc schema are listed in this ar6cle. 
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translaAon, of Middle Turkic sources, spanning from the 13th c. up to the Early Modern Ames. The project Beta 
maṣāḥəU: Manuscripts of Ethiopia and Eritrea [4, 41] at the University of Hamburg also leverages the TEI/EpiDoc 
schema as part of digiAsing work meant to create a virtual research environment managing the informaAon related 
to the (predominantly ChrisAan) manuscript tradiAons of the Ethiopian and Eritrean Highlands. The schema is also 
being used within the running ERC project DHARMA. The Domes7ca7on of Hindu Asce7cism and the Religious 
Making of South and Southeast Asia [10], to digitally encode South and Southeast Asian manuscripts, which 
preserve a rich textual archive relevant to the history of Hinduism. The digital ediAons of the texts, which are sAll 
unpublished, come with translaAons. 
 
4 ENCODING THE EPIGRAPHIC DATA OF ANCIENT ITALY: NEEDS, PROPOSALS, AND CUSTOMISATION 
 
4.1 Describing Support and Layout 
Although TEI/EpiDoc provides the necessary structure for an in-depth descripAon of data, the research needs of 
the current project, emerging in the phase of analysis, required customisaAon of the TEI/EpiDoc schema. On the 
one hand, the proposed customisaAon deals with the fragmentary nature of the languages of Ancient Italy and the 
peculiariAes of their epigraphical documentaAon and, on the other hand, with the formalisaAon of epigraphic 
informaAon interesAng for some specific needs in data retrieval. Since ItAnt is part of a historical linguisAc study 
of materials from Italy, the descripAon of specific epigraphic characterisAcs intertwined with linguisAc features is 
parAcularly relevant for the project purposes. 
The customisaAon we operated consists of a series of addiAons to the standard set of TEI/EpiDoc tags, in order to 
have a more flexible set of tools to deeply describe the different condiAons and situaAons occurring in our studies. 
Another intervenAon consists in the differenAaAon of the informaAon concerning languages and scripts. From a 
scienAfic point of view, in fact, within LinguisAcs, language and wriAng belong to different conceptual levels and, 
therefore, their disAncAon represents a necessary theoreAcal requirement. According to the bo5om-up approach 
characterising the TEI/EpiDoc community, the soluAons we adopted might be useful for other projects which deal 
with structurally similar epigraphic materials. A schemaAc descripAon of the soluAons adopted is provided below. 
The inscripAons of Ancient Italy present a variety of typologies of word parsing, ranging from a division of the 
words using marks, such as simple points or double points, to a complete lack of spaces in wriAng (the so-called 
“scripAo conAnua”). In order to describe the disposiAon of the words, we customised the TEI/EpiDoc schema 
adding a <tei:rs> element with a @type=“wordDivision” a5ribute within the <tei:scriptNote> element. 
This type of encoding is used in TEI/EpiDoc for similar descripAons, e.g., for the descripAon of the form of execuAon 
of the text (<tei:layout><tei:rs type=“execution”>inscribed</tei:rs></tei:layout>). The 
formalisaAon of this informaAon is important to establish, for instance, the provenance or the daAng of a text. 
Possible values for <tei:rs type=“wordDivision”> are “scripAo conAnua”, “punctuaAon”, “blank spaces”, and 
“mixed”. Furthermore, different types of syllabic punctuaAon are used in the VeneAc inscripAons, for which a more 
specific descripAon is provided using the same method [53]: 
 

 
 
The addiAon of a <tei:rs> element with a @type a5ribute used to specify various types of informaAon has been 
used also within the <tei:support> element to clarify the object shape (<tei:rs type=“objectShape”>) and 
its possible reuse (e.g., <tei:rs type=“reuse”>). The values of the “support” element come from an open 
vocabulary (see below, SecAon 4.4), the ones of the “reuse” are represented using binary yes/no opAons. The 
descripAon of the inscripAon carrier is complemented by informaAon about its conservaAon state: according to 
the TEI guidelines, we use the <tei:condition> element within the <tei:supportDesc> element, whose 
values are defined by a controlled list of terms, as “well-preserved”, “fragmentary”, “very fragmentary”, or “lost 
inscripAon”. An example: 
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InformaAon about the layout is enriched through a further <tei:rs> element added within the <tei:layout> 
element to specify whether the inscripAon is opisthographic (i.e., inscribed on both sides) or not. Values consist of 
a binary yes/no opAon. In case the editor of a text deems it appropriate to also take into account the dimension of 
the lines, in accordance with the TEI/EpiDoc guidelines, the <tei:dimensions> element is used, with the addiAon 
of a @type=“lineDimension” a5ribute. To allow for the descripAon of each line, lines are referred to by the 
@corresp a5ribute. An example: 

 
 
 
4.2 Describing LinguisLc Elements 
Concerning the ediAon of the text, the comment of the linguisAc elements is carried out by means 
of <tei:w> and <tei:name> elements only, since, within ItAnt, the actual linguisAc descripAon is entrusted to 
the electronic lexicon, providing all the morpho-syntacAc, semanAc, and etymological informaAon [59]. 
The <tei:w> and <tei:name> elements are linked to the lexicon via their unique idenAfiers, consisAng of the 
value of their @xml:id a5ribute. The idenAfier is built using informaAon about the language, the line number, and 
the posiAon of the word in the line, so as to be transparent and easily readable also by scholars. For example, the 
value “Fal_6_l_1_w_2” stands for ‘second word of the first line of the sixth Faliscan inscripAon of the ItAnt 
collecAon’. Lines are also provided with an idenAfier built with the same method.5 An example: 
 

 
 
As seen in the example, according to the guidelines, the <tei:name> element is further specified through 
an @type a5ribute meant to declare its typology with values as “praenomen”, “genAlicium”, “patronymic”, and so 
on. The formalisaAon of this informaAon allows the retrieval of onomasAc data and their integraAon with datasets 
coming from other scienAfic iniAaAves within the onomasAc studies. Furthermore, we use a @ref a5ribute to link 
each <tei:name> element to its related onomasAc formula. Since the onomasAcs are paramount in the study of 
the languages and cultures of Ancient Italy, ItAnt “reconstructs” the enAre onomasAc formulas within 
a <tei:listPerson type=“onomastics”> element within the <tei:div type=“commentary”> element. This 

 
5 Although we are aware that this would be ques6onable, the solu6on of genera6ng seman6c iden6fiers represents for 
us the best compromise between technical soundness and disciplinary scholarly needs, since: (1) in our scenario all 
material is encoded and linked manually; (2) the number and length of texts are intrinsically limited; and (3) (part of 
the) textual informa6on will have to be published as Linked Open Data. 
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facilitates the descripAon of the people menAoned in a text, also when the onomasAc formulas appear in a non-
standard sequence. In fact, the texts can show syntacAc breaks between the components of the onomasAc 
formulas, as well as the sharing of a component between two or more formulas. An example is provided by the 
VeneAc inscripAon Bl 1 Enoni Ontei Appioi sselboisselboi Ande7cobos ecupetaris “funerary monument of Enono- 
for himself, OnA- and Appio- AndeAco-”, where Ande7cobos is a genAlicium referring both to On7- and Appio-, and 
indirectly to Enono-. The rigidly nested syntax of the XML makes it impossible to describe this kind of situaAon 
while tagging a text. Thus, the soluAon proposed above seems parAcularly adapted for this kind of condiAon. An 
example from Oscan: 
 

 
4.3 Describing Language(s) and Script(s) 
Another soluAon adopted by ItAnt is meant to express an important issue for linguisAcs, namely the separaAon in 
the encoding of language(s) and script(s) informaAon. The TEI/EpiDoc guidelines suggest to describe the 
language(s) and script(s) as a combinaAon marked up in <tei:language> element(s) within 
the <tei:Header> secAon. The value of the <tei:language> tag is defined by the @ident a5ribute containing 
a composed string (called “language tags”) funcAoning as unique idenAfiers for any combinaAon of language and 
script. The “language tags”, in accordance with the RFC 5646: Tags for Iden7fying Languages [34], consist of 
“subtags” for language and, if necessary, for script, regional, and dialecAcal variaAon, which should be recorded in 
the authoritaAve IANA Language Subtag Registry [21]. For example, the element <tei:language 
ident=“grc”>Ancient Greek</tei:language> marks a Greek text wri5en in the Greek alphabet, 
whereas <tei:language ident=“grc-Latn”> marks a text in “Ancient Greek language wri5en in LaAn script”. 
This la5er text descripAon, in the example provided by the guidelines, is also recorded as textual value of 
the <tei:language> element [12]. 
When a subtag is not available in the IANA Language Subtag Registry list, a private-use subtag, separated from the 
other “standard” subtags by the single-character “x”, can be used to indicate disAncAons in language considered 
important in a given context. For example, <tei:language ident=“sa-x-OldCam”> Sanskrit language, wri5en 
in the Old Cam script </tei:language>. 
Concerning the languages considered in the ItAnt project, the IANA provides the subtags “xcg” for Cisalpine CelAc, 
“xfa” for Faliscan, “osc” for Oscan, and “xve” VeneAc. The linguisAc situaAon of Ancient Italy, characterised by a 
variety of people and cultures which also results in a variety of local wriAng systems and epigraphies, however, 
makes it necessary to describe the informaAon about languages and scripts of the analysed inscripAons in a more 
structured way, separaAng data concerning the language of the inscripAon from that concerning the wriAng 
system. LimiAng to these four languages, in fact, three different scripts are a5ested in the Oscan inscripAons, 
namely an epichoric Etruscan-based alphabet, a modified Greek and a modified LaAn alphabet [57]. Faliscan uses 
an epichoric Etruscan-based alphabet, but also other alphabeAcal forms are a5ested [60]. The VeneAc inscripAons 
show a script characterised by fundamental traits of unity, albeit with variaAons due to chronology and local uses 
[53]. Also, the Cisalpine CelAc shows an arAculated situaAon concerning its scripts [63]. Figure 2 shows, e.g., an 
Oscan text, wri5en in the Oscan “NaAonal” alphabet. 
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Fig. 2. Example of inscripMon: the Oscan curse tablet from Capua (4th c. BC). Drawing by Francesca Murano. 
This file is licensed under the CC BY-NC-SA 4.0 license. 

 
For these reasons, the mere indicaAon of the language is not sufficient for accurately describing our inscripAons, 
and it is necessary to also proceed to the indicaAon of the script. However, the ISO 15924 script code provided by 
the IANA Language Subtag Registry for the epichoric Etruscan-based alphabets of Ancient Italy (“Ital”) fails to saAsfy 
all the descripAve needs of the texts ItAnt deals with, since it merges different wriAng systems under a single label, 
regardless the elaborate wriAng situaAon of Ancient Italy [44]. 
Although it is recommended to avoid the use of private subtags,6 for marking up both the difference between 
script and language and the various scripts a5ested in the epigraphy of Ancient Italy, we found it necessary to 
introduce private subtags, such as “osc-Ital-x-oscetr” for Oscan wri5en in the epichoric Etruscan-based alphabet 
(the so-called Oscan naAonal alphabet).7 Each private subtag is also linked through a @source a5ribute to the 
vocabulary of Ancient Italy scripts that the project is creaAng and will publicly release on its plasorm. Nevertheless, 
the combinaAon language(s)-script(s) recommended in the TEI/EpiDoc guidelines creates not only, as seen above, 
pracAcal issues for the descripAon of our texts, but also theoreAcal-linguisAc issues, being fundamental in language 
science a clear disAncAon between a language and the system(s) used for wriAng it.8  
From this perspecAve, specifying the <tei:language> element9 as, for example, “grc-Latn”, for “Ancient Greek 
wri5en in LaAn script”, in accordance with the TEI/Epidoc guidelines, would be misleading, since the idenAficaAon 
of a language has to be independent of the used script. In order to both overcome this issue and ensure 
interoperability with other digital corpora, we chose to differenAate the informaAon concerning the script(s) and 
the language(s). 
Consequently, in accordance with the TEI/EpiDoc guidelines, we describe the language(s) only with 
the <tei:language> element, and we describe the script(s), regardless of the language, through a <tei:rs> 
element nested in the <tei:scriptNote> element. The informaAon is also provided according to the TEI/EpiDoc 
guidelines (using the private language code) in order to make our corpus compliant and exchangeable with other 
exisAng TEI/EpiDoc datasets. An example:10  
 

 
6 See the RFC 5646 guidelines [34] for more details. 
7 The use of private subtags is generally to be avoided (see RFC 5646 [34] for more details). 
8 The ItAnt project is considering sending a proposal for registra6on of the specific combina6ons of language-script to 
IANA. When our proposal will be accepted, the datasets will be updated accordingly. 
9 The <language> element characterises a single language or sublanguage used within a text (see Reference [35]). 
10 For the sake of completeness, the example reports the full URI recorded via the a`ribute @ref of the element <rs>. 
The actual corpus will employ a prefix schema, exploi6ng the “teidata.pointer” data type and 
the <prefixDef> machinery. 
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The same private code is also used as value of the @xml:lang a5ribute in the text ediAon (see, for 
example, <xml:lang=“osc-Ital-x-oscetr” and not xml:lang=“osc”>). 
 
4.4 Vocabularies and GazeYeers 
In the perspecAve of the best possible data integraAon, ItAnt takes advantage of concepts coming from widely 
accredited vocabularies and gaze5eers. 
Concerning the text support descripAon, for the object type ItAnt uses The Art & Architecture Thesaurus (AAT) 
provided by the J. Paul Ge5y Trust [20] and, as a supplement with regard to natural supports (e.g., cliffs), the 
iDAI.thesauri provided by the Deutsches Archäologisches InsAtut [22]. These vocabularies are used by European 
projects such as the ARIADNEplus archaeological plasorm [3] and the PARTHENOS iniAaAve for digital humaniAes 
data integraAon [32]. In the perspecAve of integraAng our data also with scienAfic communiAes outside the field 
of epigraphy, we used concepts provided by the Ge5y AAT thesaurus also for the descripAon of materials and for 
the specificaAon of the engraving technique. For the type of inscripAons, we took advantage of the vocabulary 
provided by the EAGLE project [11]. The use of the EAGLE vocabularies, specifically designed for epigraphy, is 
suggested by the TEI/EpiDoc guidelines [15, 52]. 
For places and geographical names, ItAnt has included enAAes from both Pleiades [33] and GeoNames [19] for 
ancient and modern names, respecAvely. 
No vocabularies have been used for dates and periods, since the inscripAons pertaining to our domain are mostly 
dated using extremely wide ranges of Ame spans. 
Trismegistos IDs [38] have been used when available to idenAfy our texts, in order to provide an addiAonal strong 
integraAon layer to our data. 
Bibliographical records are linked through a specific library built up within the project by using Zotero and the 
unique idenAfiers it provides [28]. 
For words and names, as seen in SecAon 4.2, ItAnt implements a full integraAon with the computaAonal lexicon 
also developed by the project. 
 
5 INTEGRATING DATA 
 
For some Ame now, the scienAfic community that deals with Digital HumaniAes has exploited, for the purposes of 
data integraAon and interoperability, the descripAve expressiveness of ontologies. The use of such conceptual 
models allows to express the enAAes of a domain in a semanAcally rich encoding and, consequently, allows for the 
exchanging of data coming from different research areas. This semanAc interoperability fosters the circulaAon of 
data in an interdisciplinary perspecAve. 
Within the Digital HumaniAes, the CIDOC CRM [36] is recognised to be the reference ontology and has become, 
especially at the European level, the de facto standard for many scienAfic fields. It is now also adopted for the 
descripAon of data deriving from hard sciences such as chemistry or physics, with regard, for example, to the 
scienAfic analysis of archaeological materials. CIDOC CRM is released by the InternaAonal Council of Museums 
(ICOM) and has been cerAfied as an ISO standard since 2014 (ISO21127: 2014). 
In this framework, it is worth menAoning projects and iniAaAves such as Papyri.info [31], Trismegistos [38], or 
Epigraphy.info [14], aiming to develop semanAc models for the generaAon of standardised, integrated, and 
interoperable informaAon, also defining and developing interoperable archives based on the renowned FAIR 
principles (as in PARTHENOS [32], ARIADNEplus [3], or FAIR Epigraphy AHRC-DFG [16] projects). 
The ItAnt project fits into this perspecAve. The possibility of a data exchange arising from the use of shared thesauri 
and gaze5eers and the encoding of the inscripAon according to the TEI/EpiDoc standard is further fostered by the 
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use of CIDOC CRM and its extensions, in parAcular, CRMtex [7], CRMinf [6], and FRBRoo/LRMoo [18]. In fact, 
although TEI/EpiDoc provides a series of tags for labelling specific elements, introducing some semanAc level in 
the encoding of the text (e.g., tags idenAfying temporal enAAes and actors), it does not offer the same descripAve 
features typical of an ontology [51]. The use of ontologies also facilitates the alignment of both customised and 
non-standard uses of the TEI/EpiDoc scheme arisen from specific needs of the treated dataset: the implementaAon 
of the ontological approach is thus able to overcome the differences typically occurring in data encoded in XML 
due to the use of customised schemas. 
ItAnt specifically uses CRMtex [7], the CIDOC CRM extension designed to invesAgate the textual enAAes from 
anAquity, to encode textual data, by mapping the TEI/EpiDoc enAAes onto those of the CRMtex ontology, which is 
being used by ARIADNEplus [3] for the descripAon of the epigraphical data aggregated by this project. 
ItAnt is also invesAgaAng the use of CRMinf [6] to code scienAfic interpretaAons in semanAc format, in order to 
encode and integrate data about the hermeneuAcal posiAons of the individual editors. CRMinf also allows the 
linking between a text and the related bibliography. Bibliographical data, codified in TEI according to the TEI/EpiDoc 
guidelines, are being encoded by mapping the TEI schema to FRBRoo/LRMoo [18], the conceptual model(s) 
developed by the InternaAonal FederaAon of Library AssociaAons and InsAtuAons (IFLA) and harmonised with 
CIDOC CRM to provide a semi-formal representaAon of bibliographical informaAon. An example: 
 

 
The encoding of the ItAnt data by means of the ontological models of the CIDOC CRM family has shown an 
interesAng potenAal. In future works, we will address this issue in more detail and provide concrete examples of 
encoding and implementaAon, including mapping proposals. 
 
6 CONCLUSIONS 
 
The ItAnt project aims at producing a series of scienAfic studies, updated with respect to the available data, and a 
series of digital tools devoted to facilitaAng scholarly research and its sharing, thereby also allowing the 
exploitaAon of the linguisAc and cultural heritage of Ancient Italy. In its general thrust, the project shares the 
approach of many European projects that are at present under way, the purpose of which is to experiment with 
digital and semanAc technologies for the study and encoding of the informaAon produced in the domain of Cultural 
Heritage. The use of the TEI/EpiDoc schema and of ontological tools makes the informaAon modelled by ItAnt 
perfectly compaAble and fully integrable with datasets from different research domains and produced in the 
context of various internaAonal iniAaAves. 
At the end of the project, in order to share the results and valorise this segment of the cultural heritage ItAnt is 
dealing with, we will release the results in LOD format, enabling integraAon of our data with informaAon coming 
from other archives and also with those belonging to fields other than linguisAcs. 
The results of ItAnt will also be made available via the CLARIN European research infrastructure for e-HumaniAes 
and Cultural Heritage and will be shared with the ARIADNEplus project. 
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