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1. Introduction

Flavia Sciolette

in recent years, a growing attention for 
digital humanities has interested the sector of 
social and religious studies. researchers have 
begun adopting approaches that combine tradi-
tional methodologies with technologies grounded 
on digital resources. in the following, we take 
into account resources based on knowledge data, 
with a particular focus on ontologies, and their 
application in religious studies.

though “ontology” is a term borrowed 
from metaphysics, where it represents the phil-
osophical study of being, in the context of com-
puter science an ontology can be defined as a 
formal representation of a domain, consisting of 
concepts, individuals (representing entities) and 
relations holding between them. an ontology is 
also conceived to provide a shared vocabulary 
to be adopted and used between different com-
munities: as a matter of fact, one of the most 
widespread definitions has been provided by 
Gruber,1 who defined an ontology as a “specifi-
cation of a shared conceptualization”.

in the area of Jewish religion, we can rely 
on three extensive and complex resources: i) the 
ontology developed by Foundation contempo-
rary Jewish Documentation center (cDEc);2 ii) 
Judaicalink, the resource of Fachinformations-
dienst (FiD) Jüdische Studien;3 iii) the ontology 
of digital library Sefaria.4

the first resource is a domain ontology, 
focussed on Shoah, in particular about perse-
cutions and deportations that occurred in ita-
ly between 1943 and 1945. the second contains 
structural domain-based information (concepts 
and relations) about Jewish culture and histo-
ry derived from various sources, including geo-
graphical datasets, image collections, databases 
about cultural heritage, libraries, and links to 
Dbpedia for named entities.5 both resources 
are available as linked open Data (loD).6 the 
third resource represents the index of themes of 
Sefaria,7 the widest collection of digitised texts 
about Jewish culture and relative tools to analyse 
them, such as dictionaries and digitised lexicons. 
the ontology of Sefaria is based on bFo (basic 
Formal ontology),8 with a perspective of inter-
operability. in addition to the aforementioned 
resources we also cite the ontology of masters of 
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1 T.R. GRubeR, Toward principles for the design 
of ontologies used for knowledge sharing?, «inter-
national Journal of human-computer Studies» 43, 
5-6 (1995), pp. 907-928, https://doi.org/10.1006/
ijhc.1995.1081.

2 <http://dati.cdec.it/indiceEn.html>.
3 <http://web.judaicalink.org/>.
4 <https://github.com/Sefaria/Sefaria-project/

wiki/Documentation-for-topics-hierarchy>.
5 L. bRazzo, S. Mazzini, Linked Open Data per 

l’analisi dei dati e lo sviluppo della ricerca sulla 
Shoah in Italia’, in Quaderni di Umanistica Digitale, 
AIUCD2017 - Book of Abstracts, 2017, doi: 10.6092/

unibo/amsacta/5885; K. ecKeRT, M. DaDvaR, Judai-
caLink: A Knowledge Base for Jewish Culture and 
History’, «umanistica Digitale» 4 (2019), doi: http://
doi.org/10.6092/issn.2532-8816/9047.

6 a resource as loD adheres to a series of prin-
ciples, in particular: i) data is released under open 
licences, ii) each element is uniquely identified by 
means of a uri (uniform resource identifier), and 
iii) it can refer to and be linked by other resources 
<https://lod-cloud.net/>.

7 <https://www.sefaria.org/>.
8 <https://github.com/bfo-ontology/bFo/wiki/>.
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9 e. GiovanneTTi, D. aLbaneSi, a. beLLanDi, D. 
DaTTiLo, a. DeL GRoSSo, S. MaRchi, An ontology of 
masters of the Babylonian Talmud, «Digital Schol-
arship in the humanities» 37, 3 (2021), pp. 725-737, 
doi: 10.1093/llc/fqab043. the resource is available 
on https://licodemo.ilc.cnr.it/resources/rabbiontol-
ogy/#.

10 <https://www.semanticbible.com/index.html>
11 R.c. PoPa, M.n. GoGa, Extracting Knowl-

edge from the Bible: A Comparison between the Old 
and the New Testament’, in International Confer-
ence on Automation, Computational and Technol-
ogy Management (ICACTM), 2019, doi: 10.1109/
icactm.2019.8776828. For text2onto, a frame-
work for ontology creation from textual resources, 
cf. P. ciMiano, J. vöLKeR, Text2Onto. A Framework 
for Ontology Learning and Data-driven Change 
Discovery, in a. MonToyo, R. Muńoz, e. MéTaiS, 
(eds.), Natural Language Processing and Informa-
tion Systems. NLDB 2005. Lecture Notes in Com-
puter Science, Springer, berlin-heidelberg, https://
doi.org/10.1007/11428817_21.

12 n. vaRGheSe, M. PuniThavaLLi, Lexical And 
Semantic Analysis Of Sacred Texts Using Machine 
Learning And Natural Language Processing, «in-
ternational Journal of Scientific & technology re-
search» 8 (2019), pp. 3133-3140.

13 <https://www.logos.com/>.
14 <http://www.qurananalysis.com/>.
15 <http://www.quranontology.com/>.
16 <http://corpus.quran.com/ontology.jsp>.
17 a. Taa, M. ahMaD, Q.a. abeD, Al-Quran on-

tology based on knowledge themes, «Journal of 
Fundamental and applied Sciences» 9, 5S (2017), 
pp. 800-817.

18 b. FaiRouz, T. noRa, a.a. nouha, An Ontolog-
ical Model of Hadith Texts. Semantic Representa-
tion of Hadith, «international Journal of advanced 
computer Science and applications» 11, 4 (2020), pp. 
367-371.

19 M. FeRnanDez, a. GoMez-PeRez, n. JuRiSTo, 
METHONTOLOGY: from ontological art towards on-
tological engineering’, in AAAI-97 Spring Symposium 
Series, EEuu, Stanford university 1997, pp. 33-40.

the babylonian talmud, a knowledge base, the 
construction of which is still in progress, about 
the rabbis cited in babylonian talmud.9

in the field of christian studies, we first 
mention new testament names (ntn),10 a 
knowledge base describing named entities (such 
as names of people, cities, organisations, etc.) 
appearing in the new testament. additionally, 
we also cite some recent works on information 
and Knowledge retrieval for biblical texts, in 
particular: popa and Goga for the use of tex-
t2onto11 for automatic extraction of concepts 
from semi-structured data, and the work of 
Varghese and punithavalli12 for the application 
of text mining techniques on religious texts. it 
is also noteworthy to mention logos,13 a propri-
etary software for browsing and searching the 
biblical text and a large set of linked resources 
(commentaries, dictionaries, etc.) supported by 
tools for linguistic analysis; amongst the features 
offered by the tool, we mention bible Sense lex-
icon (bSl), a lexicalised ontology for Greek and 
hebrew terms, organised by concepts appearing 
in the new testament. 

Finally, we cite the resources relative to is-
lamic studies. two ontologies, concerning themes 
from the Quran, have been developed by the uni-
versity of leeds. Quran analysis14 is a platform 

containing the Quran ontology15 (902 concepts 
and 1628 relations), while the Quranic arabic 
corpus16 is a collection of richly annotated texts, 
with an ontology of base-concepts of the Koranic 
domain; additionally, we can mention the work 
of taa et alii for the al-Quran ontology,17 devel-
oped with a process of automatic extraction of 
knowledge from the Quran. instead, the hadith 
ontology described in Fairouz et alii18 represents 
a lightweight ontology based on knowledge ex-
tracted from the hadīṯ, the source of normative 
prescriptions for the islamic religion. this ontol-
ogy was built with mEthontoloGy19 a vocab-
ulary for the construction of knowledge bases. 

all the above-mentioned initiatives and 
projects are relative to knowledge-related re-
sources in the religious domain and the tools 
used to exploit them. however, the present 
work is methodological, and it is conceived to 
illustrate an approach for the creation of such 
types of resources. another point of difference 
lies in the nature of resources themselves: the 
proposed building approach, as described in 
the following section, involves the integration of 
textual, linguistic and conceptual information in 
the very same resource, allowing to link to each 
other and manage different kinds of data repre-
senting a case study in the religious domain.
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20 F. ScioLeTTe, e. GiovanneTTi, Un modello per 
domarli tutti: verso una rappresentazione del testo 
come esplicitazione di documento, lingua e conte-
nuto, in Fare linguistica applicata con le digital hu-
manities, a cura di J. SaTuRno - L. SPReaFico, aitla, 

milano 2022, pp. 145-157.
21 For a use of the concept of “system” in a mod-

elisation of a text cfr. t. oRLanDi, Informatica te-
stuale: teoria e prassi, laterza, roma 2010.

this work is structured as follows: the 
next section introduces the model and the pro-
posed methodology; the third section concerns 
the selected case study; the fourth section pre-
sents the computational resource and its com-
ponents; the fifth section illustrates the tools 
employed for the development of the resource; 
the last section discusses the advantages of the 
proposed approach and outlines future works.

2. Model and methodology

Emiliano Giovannetti

the basic aim of this work is the introduc-
tion of a model20 and a methodology for the inte-
grated representation of textual, terminological 
and conceptual entities in the context of religious 
studies. the idea is focussed on the creation of 
a resource representing the computational rep-
resentation of all the relevant information. this 
resource is conceived with the precise purpose 
of providing an innovative way for the analysis 
of texts by expliciting their content.

in this context, we define as textual in-
formation explicitation the process that allows 
to associate a set of textual elements present in 
a corpus to formal entities of a computational 
resource belonging to specific classes. to bring 
an example, a single textual occurrence, such 
as “face”, can be annotated as a “domain term” 
and linked to an entity belonging to the class of 

“terms”, the instances of which represent terms 
of a particular domain having specific seman-
tic features. the very same textual occurrence, 
however, may be also annotated as a morpholog-
ical form and linked to an instance of the class 
representing all lexical forms of a particular 
language. more details about this “multi level” 
structuring will be provided below.

this process of explicitation aims at the 
discovery of all the informative entities without 
separating them from the text they belong to (as 

is usually done in “extraction” processes). the 
process, as somehow the name implies, is not 
limited to the explicit information mentioned in 
the text, but also includes all the “contextual”, 
implicit data which is essential to fully represent 
the content of a text.

as anticipated, the explicitation process is 
conceived to classify each textual element into 
a specific set of the resource. in general, when 
studying a text, a number of different “levels” of 
analysis must be taken into account (documen-
tal, linguistic, historical, social, etc.) in order 
to find the relevant information pertaining the 
intended research purposes.

accordingly, a computational resource 
conceived to represent the information con-
veyed by a text in a structured and integrated 
way must be organised in a number of distinct 
but interrelated “areas”. in other words, the 
resource must be grounded on a properly ex-
pressive model. Such a model must provide the 
general framework necessary to formalise and 
sort the various textual entities in specific class-
es and to link them to each other. the proposed 
model is divided into a series of systems, each 
of which in charge of representing a specific as-
pect of text:21 in this paradigm, the text takes 
the form of a “set of systems”. the systems that 
will be taken into account in this approach are 
the linguistic, the conceptual, and the graphic 
systems: the overall model includes also a dis-
cursive system (designed to represent formulaic 
data, such as dates, idiomatic expressions, etc.) 
and a documental system (to represent metada-
ta and structural information), which, however, 
will not be considered in this work. in addition, 
each single system is organised into dimensions, 
conceived to collect data of homogeneous nature 
inside a system. For example, the linguistic sys-
tem is composed of several dimensions, among 
which the terminological dimension (made up 
by terms belonging to a specific domain) and the 
lexico-semantic dimension (represented by the 
set of lexical senses).
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in more detail, the graphic system is con-
stituted by elements that can be represented 
as sequences of alphanumeric characters. in 
this system, returning to our previous example, 

“face” is not to be considered a word, but an or-
dered sequence of the characters “f”, “a”, “c”, 
and “e”.

on the other hand, the linguistic system is 
constituted by linguistic elements, such as mor-
phemes, words, lexemes, terms, lexical senses, 
and so on. the sequence “face” must be here 
interpreted as an English word belonging, spe-
cifically, to the lexical dimension. at the same 
time, in a particular domain (in this case, the 
religious domain) “face” can also belong to the 
terminological dimension, being a domain term. 
in this sense, each token (to be intended as a tex-
tual unit) of the graphic system, can be analysed 
and interpreted in many ways, depending on the 
various “glasses” a reader chooses to wear. on 
the basis of this analogy, the token “face” can 
be interpreted in different ways when “wearing” 
the glasses of the semantic dimension, since the 
meaning of “face” in the two sentences “the face 
of the woman” and in “the face of the house” re-
fer to distinct lexical senses.

in our model, these lexical senses belong-
ing to the linguistic system must be eventually 
linked to concepts formalised in the conceptual 
system. Following our example, this system will 
have to include a concept describing an entity 
of anatomical nature, located in the front of a 
human head, etc. that, in English, can be lexi-
calized with the word “face” and in italian with 
words “volto”, “viso”, and “faccia”.

now that our model of reference has been 
briefly introduced, we are going to describe 
the analytical methodology which will serve as 
a guideline to the construction of the computa-
tional resource. the methodology can be decom-
posed in the following steps:

1. definition of the case study, which, in turn, 
can be subdivided into the following steps
a. definition of the research context (in our 

case, the study of terms and concepts of 
the religious domain);

b. definition of the corpus of reference (for 
our purposes, the religious texts intro-
duced in Section 3);

c. definition of the specific case study to ana-
lyse and formalise in the form of compu-
tational resource;

2. selection of the most significative textual frag-
ments conveying informative elements useful 
for the predetermined case study; all the en-
tities populating the linguistic system will re-
fer to these textual portions containing their 
attestations; depending on the availability of 
data already digitally formalised, it will also 
be possible to provide automatic suggestion 
mechanisms for the selection of pertinent tex-
tual parts;

3. structuring of the selected informative elements 
in the computational resource grounded on 
the aforementioned model; as exemplified in 
Section 4, each element of the resource (por-
tion of text, term, sense, concept) will have to 
refer, directly or indirectly, to a specific place 
of the corpus defined in 1b); the formalisation 
of these relations is particularly important to:
a. document the provenance and guarantee 

the reliability of the formalised data (tak-
ing into account, of course, the subjective 
and interpretative components intro-
duced by the scholar);

b. allow a scholar to precisely access the 
corpus through advanced (linguistic and 
conceptual) searches fully exploiting the 
information encoded in the resource;

c. allow a natural language processing algo-
rithm to take advantage of all the availa-
ble information when analysing a specific 
textual passage.

the construction of the computational 
resource, achieved by following the proposed 
methodology and the relative steps, can be great-
ly facilitated by the availability of digital tools a 
scholar can rely on. as a matter of fact, as will 
be detailed in Section 5, we are also working at 
the development of an environment for the con-
struction of resources capable of integrating, in 
the very same workspace, the management of 
corpora, lexicons, and ontologies.

in the two following sections the approach 
will be exemplified through a case study. an 
analysis of the hebrew word panim in some of 
its different meanings and appearing in differ-
ent contexts will be provided, followed by some 
comparative considerations with analogous 
words in other languages. this “traditional” ap-
proach to the study of words will be followed by 
its translation in the relative computational rep-
resentation, described in Section 4. 
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22 in the Assyrian Dictionary of the Oriental In-
stitute of the University of Chicago the term is listed 
as follows: panu a s.; 1. front, front part, 2. surface, 
3. looks, appearance, 4. ranking position, 5. past, 
past time, 6. wish, choice, intention, plan, pur-
pose, concern, consideration, opinion, 7. recipro-
cal (math. term), 8. panū (pl.) face, visage, 9. panū 
(pl.) dignity, prestige (The Assyrian Dictionary of 
the Oriental Institute of the University of Chicago, 
volume 12 (p), chicago 2005, available online at 
<https://oi.uchicago.edu/sites/oi.uchicago.edu/files/
uploads/shared/docs/cad_p.pdf>). it could be worth 
noting that the last two entries show the word in its 
plural form, that in hebrew will become exclusive. 
the word is also attested in phoenician (pnm), mo-

abite (mpny, lfny), punic (pn), ugaritic (pnm) (E. 
KLein, A Comprehensive Etymological Dictionary 
of the Hebrew Language - carta Jerusalem 1987).

23 Friedrich wilhelm Gesenius’ Hebrew and 
Chaldee Lexicon to the Old Testament (1846) de-
votes more than four whole pages just to this lemma. 
this is far too much to be reported here, but can 
give us an idea about the sheer quantity of meanings 
and examples provided in one of the first modern 
hebrew dictionaries. the Lexicon, first published 
in German in 1815, had a high number of editions. 
we consulted the one available at <http://www.tyn-
dalearchive.com/tabS/Gesenius/index.htm>.

24 <http://www.tyndalearchive.com/tabS/Jas-
trow/>.

3. A case study

Davide Saponaro

3.1. panim: many faces of meaning

the word panim, basically meaning 
“face”, is widely present in the hebrew language 
throughout its history, either in its basic form 
or combined with prefixes and suffixes, covering 
an array of meanings stretching far beyond the 
idea of “the front of the head”. thus, this term 
and its polysemy were a natural source of inter-
est for our work. in this part of our article, we 
will try to briefly summarise some of the mean-
ings this term and its constructs can assume in 
the texts we examined. at the end, a short com-
parison will be made with some attestations of 
polysemy of the word “face” in christian and 
muslim sacred texts. 

the triliteral root of panim is peh-nun-
yod. the corresponding verb is panah, whose 
basic meaning is “to turn oneself”. the word is a 
noun, can be masculine or feminine and only ap-
pears in the plural form (a phenomenon known 
elsewhere in hebrew, for example hayyim, “life”, 
or mayim, “water”). the word’s construct form 
is pene. we also find that the same combination 
of radical letters, when vocalised penim (peh vo-
calised with shewa instead than qamax), means 

“inside”, “interior”. the word panim could also 
have some (not totally clear) connection to peh, 

“mouth”. the same root is already attested in 
akkadian as panu, and it’s highly polysemic.22

as we will see later an equally wide, or 
maybe even wider, range of meanings of this 

term is displayed throughout the whole history 
of hebrew language. in particular, combining 
the word with prepositions can give birth to an 
extremely wide semantic palette.

we would now like to spend a moment to 
see how the word panim is explained in some 
hebrew dictionaries. these dictionaries’ entries 
can give us an idea about how this word’s mean-
ing expanded during the long history of hebrew 
language, and how it was perceived by scholars 
of different ages. in first place, we would like to 
clarify that the following examples are neither 
aimed at providing a complete list of the mean-
ings the term panim assumed during its history, 
nor at drawing any scientific conclusion. their 
aim is just to provide us, from a bird’s eye view, 
a glance of the rich history of this term’s pol-
ysemic character. the dictionaries entries were 
not reported literally: they have in many cases 
been shortened for space reasons, and in at least 
one case translated from hebrew.23

marcus Jastrow’s A Dictionary of the 
Targumim, Talmud Babli and Yerushalmi and 
Midrashic Literature (1926) explains the term 
as follows: 1 front, face, countenance, person. 2 
panim šel mattah: pudenda. 3 aspect, manner, 
way of interpretation. 4 lifne: for appearance 
sake, formally. b) in front (of time), before this, 
in the past. -lifne ‘iwwer: the law prohibiting 
an act that may bring a person to sin; - mipenè: 
on account, for the sake of. mipenè še- because. 

-bifne: in the presence of.24

the PESHAT database, created by the 
university of hamburg and mainly devoted to 
premodern hebrew lexicon and terminology, 
lists 7 meanings: 1 reason; ground. 2 way; as-
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25 <https://www.peshat.org/display/peshat_lem-
mas_00003532>.

26 <https://www.sefaria.org/Klein_Diction-
ary%2c_%D7%a4%D6%b8%D6%bc%D7%a0
%D6%b4%D7%99%D7%9D.1?lang=bi&with=all
&lang2=en>.

27 <ht tps : / /hebrew-academy.org . i l /key-
word/%D7%a4%D6%bc%D6%b8%D7%a0%D6
%b4%D7%99%D7%9D>. one cannot avoid men-
tioning the Ma’agarim website, also by the academy 
of hebrew language, and its historical Dictionary: 
an enormously useful resource for researching he-

brew throughout its historical phases (in hebrew: 
<https://maagarim.hebrew-academy.org.il/pages/
pmain.aspx>).

28 we owe this inspiration to the late rabbi lord 
Jonathan Sacks in his book “not in God’s name - 
confronting religious Violence” (Schocken books, 
new york 2015; published in italian as “non nel no-
me di Dio”, Giuntina, Firenze 2017).

29 the translation we used for all hebrew texts 
in this article is from the Koren Jerusalem bible, 
available on <sefaria.org>.

pect; manner. 3 face. 4 metaphorical, knowl-
edge of the Divine; metaphysics 5 cheek. 6 de-
can, a subsection of a zodiac sign equal to ten 
degrees. 7 front side.25

Ernest Klein’s A Comprehensive Etymo-
logical Dictionary of the Hebrew Language 
(carta Jerusalem, 1987) lists 6 basic meanings 
for panim: 1 face, countenance. 2 forepart, 
front part, front. 3 surface, level. 4 appearance. 
5 manner, way. 6 wrath, anger.26

according to the online dictionary of the 
Academy of the Hebrew Language (shortened 
in AHL; the translation from hebrew is ours), 
the meanings are as follows: 1 the front part of 
the head. 2 front side. 3 appearance. 4 outer or 
upper surface, such as “the surface (lit. “face”) 
of water”. 5 mode, side, and also modes, sides 
(of a subject or problem). 6 in conjunction with 
prepositions, it is used to express relationships 
of time, place, cause, etc.27

From this brief exposition of dictionaries’ 
entries, we can already obtain an idea of how 
polysemic the term has been over the course of 
the centuries, and how it acquired and lost some 
of its meanings over the ages. the listing order 
of the various meanings in dictionaries could al-
so be an interesting field of research. however, 
exploring these fields goes well beyond the scope 
of the present work and its possibilities.

on our part, with the purpose of showing 
the approach we defined and without the am-
bition of arriving at definitive conclusions – a 
task we gladly leave to specialised scholars – we 
would like to present a short and non-exhaus-
tive list of some of the senses the word panim 
can acquire. in this case, we chose to limit our 
research field to the torah. a decision that was 
taken precisely because, as we stated earlier, 

this work is not aimed at carrying out an exhaus-
tive research, but rather at providing a sample 
of our approach’s application: a task better car-
ried out on a limited field of action. as an in-
troduction, we would like to show one verse we 
found particularly inspiring: Gen. 32:21.28 the 
context is the following: Jacob, coming back to 
the land of cana‘an after the years spent in Ha-
ran, is preparing to meet his brother Esau, that 
wanted to kill him last time they met. the verse 
in hebrew states:

יו ר אֲכַפְרָ֣ ה פָנָ֗ ב אַחֲרֵ֑ ינוּ כִֽ י־אָמַ֞ ֹ֖ ם הִנֵ֛ ה עַבְדְךָ֥ יַעֲק ם גַ֗  וַאֲמַרְתֶ֕
יו אוּלַ֖ י יִשָׂ ֥א פָנָ ֽי׃ י וְאַחֲרֵי־כֵן֙ אֶרְאֶ֣ ה פָנָ֔ בַמִנְחָה֙ הַהלֶֹ ֣כֶת לְפָנָ֔

in current English29 the word “face” ap-
pears just once:

And say moreover, Behold, thy servant 
Ya‘aqov is behind us. For he said, I will appease 
him with the present that goes before me, and 
afterwards I will see his face; perhaps he will 
accept me. 

however, a more literal translation can 
highlight the widespread use of the word panim, 
with several meanings, here:

And say moreover, Behold, thy servant 
Ya‘aqov is behind us. For he said, I will atone 
his face with the offering going before my face 
and after that I will see his face; perhaps he will 
lift my face.

this biblical verse can well serve as a 
sort of access point to the many meanings of the 
word panim. in the present work, we defined 
five main senses of the term. the list does not 
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have the pretension of covering all the meanings 
the term can have; rather, it defines a limited 
field of action to work upon. For each sense, we 
signalled where in the dictionary entries cited 
above it appears or is alluded to:

1) anatomic face of a person (see Jastrow 
point 1; pEShat 3; Klein 1; AHL 1);

2) the front part or surface of something 
(see pEShat 7; Klein 2; AHL 2 and 4). this 
sense originates from the fact that the front part 
or surface of an object is in some way its “face”, 
its exposed part;

3) presence, countenance, appearance. 
it’s worth mentioning that this sense in particu-

lar, when the term is in conjunction with parti-
cles such as mi-, le-, bi-, el, ‘al or their combina-
tions, can generate a quite wide range of spatial 
indications (see Jastrow 3 and 4; Klein 1 and 4; 
AHL 3 and especially 6);

4) with the preposition mi-, and frequently 
followed by the particle asher/she-, “because of” 
(see Jastrow 4; pEShat 1; AHL 6);

5) an indicator of emotions or behaviours 
(see Klein 6).

Following, a short selection of verses from 
the torah illustrating each of the five groups of 
senses. they are listed according to their order 
of appearance, and below each one we listed the 
sense that, according to our opinion, it fits in. 

1 שֶׁךְ עַל־פְנֵ ֣י ֹ֖ הוּ וְח ֹ֔ רֶץ הָיְתָ֥ ה ת֨הֹוּ֙ וָב  וְהָאָ֗
ים מְרַחֶ ֖פֶת עַל־פְנֵ ֥י הַמָ יִֽם׃ תְה֑וֹם וְר֣וּחַ אֱלֹהִ֔

and the earth was without form and void; and darkness was 
on the face of the deep. and a wind from God moved over 
the surface of the waters. (Gen. 1:2) 

Sense: 2

2 יִן֙ א שָׁעָ֑ ה וַיִּ ֤חַר לְקַ֙ ֹ֣  וְאֶל־קַ֥ יִן וְאֶל־מִנְחָת֖וֹ ל
ד וַֽ יִּפְל֖וּ פָנָֽ יו׃ ֹ֔ מְא

but to Qayin and to his offering he had not respect. and Qa-
yin was very angry, and his face fell. (Gen. 4:5)

Sense: 5

3 אתִי֙ ה אֶת־הָאָדָ֤ ם אֲשֶׁר־בָרָ֙ אמֶר ה׳ אֶמְחֶ֨ ֹ֣  וַיּ
ה ה מֵֽ אָדָם֙ עַד־בְהֵמָ֔  מֵעַל֙ פְנֵ֣ י הָ אֲֽדָמָ֔

 עַד־רֶ֖ מֶשׂ וְעַד־ע֣וֹף הַשָמָ֑ יִם כִ֥ י נִחַ֖ מְתִי כִ ֥י
עֲשִׂיתִֽ ם׃

and the lord said, i will destroy man whom i have created 
from the face of the earth: both man, and beast, and creep-
ing things, and the birds of the air; for i repent that i have 
made them. (Gen. 6:7)

Sense: 2

4 י מִפְנֵ ֖י ק קַ ֣צְתִי בְחַיַּ֔ אמֶר רִבְקָה֙ אֶל־יִצְחָ֔ ֹ֤  וַת
ה מִבְנֽוֹת־חֵ ֤ת ב אִשָ֨ ֹ֠  בְנ֣וֹת חֵ֑ ת אִם־לֹקֵ֣ חַ יַעֲ֠ק

רֶץ לָ֥ מָה לִּ֖ י חַיִּֽ ים׃ לֶּה֙ מִבְנ֣וֹת הָאָ֔  כָאֵ֙

and rivqa said to yixhaq, i am weary of my life because of 
the daughters of Het: if ya‘aqov take a wife of the daughters 
of Het, such as these, of the daughters of the land, what good 
shall my life be to me? (Gen. 27:46)

Sense: 4

5 ה עַל־פְנֵ֤ י הַמִדְבָר֙  וַתַ עַ֖ל שִׁכְבַ ת֣ הַטָּ ל֑ וְהִנֵ֞
ר עַל־הָאָ רֶֽץ׃ ֹ֖ ס דַ ק֥ כַכְפ  דַ ק֣ מְחֻסְפָ֔

and when the layer of dew was gone up, behold, upon the 
face of the wilderness there lay a fine flaky substance, as 
fine as the hoar frost on the ground. (Ex. 16:14)

Sense: 2

6 ר יָרַ֥ ד עָלָ֛ יו פְנֵי אֲשֶׁ֨  וְהַ֤ ר סִינַי֙ עָשַׁ֣ ן כֻלּ֔וֹ מִ֠
ן וַיֶּחֱרַ֥ ד  ה׳ בָאֵ֑ שׁ וַיַּ ֤עַל עֲשָׁנוֹ֙ כְעֶ ֣שֶׁן הַכִבְשָׁ֔

ד׃ ֹֽ  כָל־הָהָ֖ ר מְא

and mount Sinay smoked in every part, because the lord 
descended upon it in fire: and the smoke of it ascended like 
the smoke of a furnace, and the whole mountain quaked 
greatly. (Ex. 19:18) 

Sense: 4
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7 ֹֽ א֣־יִהְיֶ ֥ ͏ֽה־לְךָ֛ ֩ אֱלֹהִ֥ ֨ים אֲחֵרִ ֖֜ים עַל־פָנָ ֽ ͏ַ֗ י׃ ל thou shalt have no other gods beside me [lit. “upon My 
face”]. (Ex. 20:3)

Sense: 3

8 ת ֹ֤ י לֻח י וּשְׁנֵ֨ י בְרֶ֤ דֶת משֶֹׁה֙ מֵהַ֣ ר סִינַ֔  וַיְהִ֗
ה בְרִדְת֖וֹ מִן־הָהָ ר֑ וּמשֶֹׁ ֣ה עֵדֻת֙ בְיַד־משֶֹׁ֔  הָֽ

ע כִ י֥ קָרַ ן֛ ע֥וֹר פָנָ י֖ו בְדַבְר֥וֹ אִתֽוֹ׃ א־יָדַ֗ ֹֽ ל

and it came to pass, when moshe came down from mount Si-
nay with the two tablets of testimony in moshe’s hand, when 
he came down from the mountain, that moshe knew not that 
the skin of his face shone while he talked with him. (Ex. 34:29)

Sense: 1

9 ה שֶׁ בַ֤ע  וְטָבַ֧ ל הַכהֵֹ֛ ן אֶצְבָע֖וֹ מִן־הַדָ֑ ם וְהִזָּ֞
כֶת׃ ֹֽ  פְעָמִים֙ לִפְנֵ ֣י ה׳ אֵ֖ ת פְנֵ ֥י הַפָר

and the priest shall dip his finger in some of the blood, and 
sprinkle it seven times before [lit: “to the face of”] the lord, 
before [lit. “the face of”] the veil. (lev. 4:17)

Senses: 2 and 3

10 ל ט לאֹ־תִשָּׂ֣ א פְנֵי־דָ֔ וֶל֙ בַמִשְׁפָ֔  לאֹ־תַעֲשׂ֥וּ עָ֙
ט עֲמִיתֶ ךָֽ׃ ֹ֥ א תֶהְדַ ר֖ פְנֵ֣ י גָד֑וֹל בְצֶ דֶ֖ק תִשְׁפ ֹ֥  וְל

you shall do no unrighteousness in judgement: thou shalt not 
respect the person [lit. “lift the face”] of the poor, nor hon-
our the person [lit. “the face”] of the mighty: but in right-
eousness shalt thou judge thy neighbour. (lev. 19:15)

Sense: 5 

11 ן וְאָמַרְתָ֖  אֵלָ֑ יו בְהַעֲלֹֽתְךָ֙ אֶת־ ֹ֔ דַבֵר֙ אֶֽ ל־אַהֲר
ה יָאִ ֖ירוּ שִׁבְעַ ֥ת ת אֶל־מוּל֙ פְנֵ ֣י הַמְנוֹרָ֔ ֹ֔  הַנֵר

הַנֵרֽוֹת׃

Speak to aharon, and say to him, when thou lightest the 
lamps, the seven lamps shall give light towards the body [lit. 
“the face”] of the candlestick. (num. 8:2)

Sense: 2

12 תַח֙ ל אֶל־פֶ֙ ן מִפְנֵ ֣י הַקָּהָ֗ ֹ֜ ה וְאַהֲר  וַיָּבאֹ֩ משֶֹׁ֨
ד וַֽ יִּפְל֖וּ עַל־פְנֵיהֶ֑ ם וַיֵּרָ֥ א כְבוֹד־ה׳ הֶל מוֹעֵ֔ ֹ֣  א

אֲלֵיהֶֽ ם׃

and moshe and aharon went from the presence of the as-
sembly to the door of the tent of meeting, and they fell up-
on their faces: and the glory of the lord appeared to them. 
(num. 20:6)

Sense: 3 and 1

13 ד כִ֣ י רַב־ה֑וּא ֹ֖ ב מִפְנֵ ֥י הָעָ֛ ם מְא גָר מוֹאָ֜  וַיָּ֨
ב מִפְנֵ ֖י בְנֵ֥ י יִשְׂרָאֵֽ ל׃ וַיָּ ֣קָץ מוֹאָ֔

and mo’av was sore afraid of [lit. “from the face of”, “be-
fore”] the people, because they were many: and moav was 
seized with dread because of the children of yisra’el. (num. 
22:3)

Sense: 3 and 4

14 ן ר לאֹ־יִשָׂ ֤א פָנִים֙ לְזָקֵ֔  ג֖וֹי עַ֣ ז פָנִ֑ ים אֲשֶׁ֨
ן׃ ֹֽ א יָח ֹ֥ וְנַ ֖עַר ל

a ruthless [lit. “hard-faced”] nation, that will show the old 
no regard [lit. “will not lift the old’s face”] and the young no 
mercy. (Deut. 28:50)

Sense: 5

15 ם נָבִ֥ יא ע֛וֹד בְיִשְׂרָאֵ֖ ל כְמשֶֹׁ֑ ה אֲשֶׁר֙ א־קָ֨ ֹֽ  וְל
יְדָע֣וֹ ה׳ פָנִ֖ ים אֶל־פָנִֽ ים׃

and there arose not a prophet since in yisra’el like moshe, 
whom the lord knew face to face. (Deut. 34:10)

Sense: 1

table 1 - Excerpts from the torah.
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3.2. A short comparison: “face” in Christian 
and Islamic sacred texts

Following, we will present a very short 
series of excerpts from christian and islamic 
sacred texts. in order to further clarify and ex-
plain our approach, we deemed it appropriate 
to introduce some reflections about the meaning, 
nuances and functions of the term “face” within 
sacred texts belonging to christianity and islam, 
the two other abrahamic religions. thus, we 
thought that linking elements belonging to more 
than one single cultural-religious background 
(in this case they are somehow interrelated, but 
the methodology could be applied to any other 
religious-cultural traditions) could be a fruit-
ful approach. regarding christian sources, we 
focused on the new testament, while islamic 
examples were taken from the Quran.30 we will 
notice that the term “face” in these contexts can 
easily be categorised as expressing some of the 
five groups of senses we defined for hebrew. 
Some interesting features seem to appear: for 
example, Sense 4 (the sense of causal relation-
ship) is the only one that does not appear in this 
short selection of texts. the sense of this little 
showcase is for the moment just providing some 
material selected according to our methodology; 
a methodology that it will be possible to apply 
elsewhere for different goals.

3.2.1 Excerpts from the New Testament

in the following examples, analogies with 
biblical prose can be spotted pretty clearly. all 
of the five groups of senses we defined for he-
brew are present, with the exception of Sense 4 
(causal relationship). in some cases, using ex-
pressions similar to those of the torah is proba-
bly not casual at all, but on the contrary has the 
precise goal of conveying a well-determined mes-
sage: both the apostles and the Jewish communi-
ties they initially preached to had to be very fa-
miliar with Scripture, either in hebrew or in the 
Greek translation. in Example 4, for instance, it 
could be easily assumed that the promise of see-
ing “face to face” constitutes a clear reference to 
Deut. 34:10, with the implication, from a chris-
tian point of view, that the torah’s statement 

“and there arose not a prophet since in yisra’el 
like moshe, whom the lord knew face to face” 
has been transcended with the advent of the 
new religion: not only, but seeing “face to face” 
would not be a faculty reserved to a special in-
dividual, such as the greatest prophets; on the 
contrary, all those who believe in Jesus’ message 
will enjoy this blessing.

30 in excerpts from the new testament, the Eng-
lish translation we used is the new revised Standard 
Edition (<https://www.biblestudytools.com/nrs/>); re-

garding the Quran, we used the clear Quran transla-
tion by dr. mustapha Khattab (<https://theclearquran.
org/>).

1 οἵτινες δίκην τίσουσιν ὄλεθρον 
αἰώνιον ἀπὸ προσώπου τοῦ 
κυρίου καὶ ἀπὸ τῆς δόξης τῆς 
ἰσχύος αὐτοῦ, 

these will suffer the punishment of eternal destruction, separat-
ed from the presence [lit. “the face”] of the lord and from the 
glory of his might (2 thess. 1:9)

Sense: 3

2 καὶ ἀποστέλλουσιν αὐτῷ 
τοὺς μαθητὰς αὐτῶν μετὰ 
τῶν Ἡρῳδιανῶν λέγοντες, 
Διδάσκαλε, οἴδαμεν ὅτι ἀληθὴς 
εἶ καὶ τὴν ὁδὸν τοῦ θεοῦ ἐν 
ἀληθείᾳ διδάσκεις, καὶ οὐ 
μέλει σοι περὶ οὐδενός, οὐ 
γὰρ βλέπεις εἰς πρόσωπον 
ἀνθρώπων. 

So they sent their disciples to him, along with the herodians, say-
ing, “teacher, we know that you are sincere, and teach the way 
of God in accordance with truth, and show deference to no one; 
for you do not regard people with partiality [lit. “you don’t look 
at the face of people”].
(mt. 22:16)

Sense: 5
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3.2.2 Excerpts from the Quran

in the Quran some analogies with the he-
brew bible can be spotted, but they follow a 
somewhat different pattern. Differently from 
the new testament, the Quran is not consid-
ered as a direct derivation or filiation of hebrew 
Scriptures; on the other hand, being written in 
a Semitic language related to hebrew, some lin-

guistic similarities appear pretty frequently. For 
example, in Excerpt 2 the bright and gloomy 
faces (literally “black” and “white”) indicate the 
joy or distress of souls on the Day of Judgement. 
another interesting example is Example 4, the 
last one: Sense 2 (the spatial sense indicating a 
surface or exposed part of something, such as 

“the face of earth”) is somehow transferred to 
the dimension of time. 

3 ἐποίησέν τε ἐξ ἑνὸς πᾶν ἔθνος 
ἀνθρώπων κατοικεῖν ἐπὶ παντὸς 
προσώπου τῆς γῆς, ὁρίσας 
προστεταγμένους καιροὺς καὶ 
τὰς ὁροθεσίας τῆς κατοικίας 
αὐτῶν, 

From one ancestor he made all nations to inhabit the whole earth 
[lit. “the whole face of earth”], and he allotted the times of their 
existence and the boundaries of the places where they would live,
(acts 17:26)

Sense: 2

4 βλέπομεν γὰρ ἄρτι δι› 
ἐσόπτρου ἐν αἰνίγματι, τότε δὲ 
πρόσωπον πρὸς πρόσωπον: 
ἄρτι γινώσκω ἐκ μέρους, τότε 
δὲ ἐπιγνώσομαι καθὼς καὶ 
ἐπεγνώσθην. 

For now we see in a mirror, dimly, but then we will see face to 
face. now i know only in part; then i will know fully, even as i 
have been fully known.
(1 cor. 13:12)

Sense: 1

table 2 - Excerpts from the new testament.

1 ذَا ٰـ  ٱذْهَبُوا۟ بِقَمِيصِى هَ
 فَألَْقُوهُ عَلىَٰ وَجْهِ أبَِى
يَأْتِ بَصِيرً أجَْمَعِينَ

Go with this shirt of mine and cast it over my father’s face, and he will regain 
his sight. then come back to me with your whole family.” (Q 12:93)

Sense: 1

2  يَوْمَ تَبْيَضُّ وُجُوهٌۭ 
ا  وَتَسْوَدُّ وُجُوهٌۭ ۚ فَأمََّ

تْ وُجُوهُهُمْ  ٱلَّذِينَ ٱسْوَدَّ
نِكُمْ ٰـ  أكََفَرْتُم بَعْدَ إيِمَ

 فَذُوقُوا۟ ٱلْعَذَابَ بِمَا كُنتمُْ
تَكْفُرُونَ

on that Day some faces will be bright [lit. “white”] while others gloomy [lit. 
“black”]. to the gloomy-faced it will be said, “Did you disbelieve after ha-
ving believed? So taste the punishment for your disbelief.”
(Q 3:106)

Sense: 1 and 5

3 نْ  مَّ ا مِّ  وَمَنْ أحَْسَنُ دِينًۭ
ِ وَهُوَ  أسَْلَمَ وَجْهَهۥُ لَِّ

هِيمَ  مُحْسِنٌۭ وَٱتَّبَعَ مِلَّةَ إبِْرَٰ
هِيمَ ُ إبِْرَٰ ا ۗ وَٱتَّخَذَ ٱلَّ  حَنِيفًۭ

خَليِلًۭ

and who is better in faith than those who ˹fully˺ submit themselves [lit. 
“submitted his face”] to allah, do good, and follow the way of abraham, 
the upright? allah chose abraham as a close friend.
(Q 4:125)

Sense: 3

4 نْ أهَْلِ  آئِفَةٌۭ مِّ  وَقَالتَ طَّ
بِ ءَامِنُوا۟ بِٱلَّذِىٓ ٰـ  ٱلْكِتَ

 أنُزِلَ عَلىَ ٱلَّذِينَ ءَامَنُوا۟
 وَجْهَ ٱلنَّهَارِ وَٱكْفُرُوٓا۟

ءَاخِرَهۥُ لعََلَّهُمْ يَرْجِعُونَ

a group among the people of the book said ˹ to one another˺, “believe in what 
has been revealed to the believers in the morning [lit. “in the face of the 
day”] and reject it in the evening, so they may abandon their faith.
(Q 3:72)

Sense: 2 (in time, not in space)

table 3 - Excerpts from the Quran.
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buiTeLaaR, P. ciMiano, The OntoLex-Lemon model: 
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cia, Linguistic linked open data cloud, in P. ciMiano 
(ed.), Linguistic Linked Data, Springer, cham, 2020, 
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33 <https://lexinfo.net/>.

4. The Computational representation

Flavia Sciolette

in this section, we discuss the development 
of the resource, which represents the computa-
tional formalisation of the case study mentioned 
above. this resource is based on the model and 
methodology described in the second section; 
consequently, it includes the formalisation of 
the following systems:

•	 linguistic System (domain of language): this 
system is modelled, as stated below, according 
to the ontolex-lemon model and its modules 
(core-ontolex, Variations and translations, 
Syntax and Semantics); lexical data is entered 
with the lexo editor (an overview of the used 
tools is included in Section 5);

•	 conceptual System (domain of concepts): in 
this work, we use an ontology based on the 
bFo vocabulary, to be interoperable with 
other major religious resources. in addition 
to the categories of the bFo vocabulary, the 
ontology includes some custom classes related 
to the hebrew domain;

•	 Graphic System (domain of sign): it repre-
sents the term in context. the strings form 
the attestation of the written representations, 
connected with the term.

the very first step for the construction 
of the resource is to collect and analyse con-
texts, as the first base of vital data related to 
the meanings of terms. the resource comprises 
two components: 1) the definition of the terms 
from a computational point of view, with the at-
testations and the relations among the different 
languages involved in the case study; 2) the onto-
logical modelling of concepts, of which the terms 
represent the lexicalization.

the resource has to be compliant with 
the principles of loD (linked open Data); the 
lExicon model for ontologies (ontolex-lem-
on), developed by the w3c workgroup lexica,31 
is the standard de facto for the representation 
of computational lexicons. it allows to combine 
conceptual and linguistic information. conse-
quently, the model is a fundamental reference 
for the linguistic linked open Data communi-
ty.32 ontolex-lemon provides the labels, in an 

“agnostic” way towards the linguistic theories, 
to model and formalise linguistic data. the de-
scription of the language is demanded to specific 
vocabularies; in this work, we consider the la-
bels of the “core” module of ontolex-lemon, 
concerning the principal structures for entries 
and senses; the Syntax and Semantics module 
(synsem), related to an association between syn-
tactic frame and ontological mapping; the Vari-
ations and translations module (vartrans), for 
lexical, terminological, and translation relations 
amongst entries and senses.

in particular, the ontolex module formal-
ises the structure of linguistic data, such as lex-
ical entries, their grammarly possible forms (in-
cluding the lemma, as “canonical form”), their 
senses, and the relative conceptual references.

ontolex-lemon does not provide labels 
for morphological traits; according to the lin-
guistically “agnostic” approach mentioned above 
and to loD philosophy, morphological features 
are described by lexinfo,33 an ontology creat-
ed for the linguistic description of data (such as 
part of speech, number, gender, and so on).

this section is structured as follows: the 
first paragraph is dedicated to the formalisation 
of the hebrew term, panim (פָנִ י֖ם) “face” with its 
senses, the ontological references and relations 
amongst forms; the second paragraph, reflecting 
the structure of the previous section, describes 
a formalisation with relations amongst terms of 
other languages, in a comparative perspective. 
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34 https://www.w3.org/tr/turtle/.

4.1 Many (digital!) “faces” of a word: the case 
of panim.

in this paragraph, we expose a practical 
example of formalisation of a term, according to 
the model, with the entry panim (פָנִ ֖ים) “face”. 

here we considered the formalisation of the 
sense for “face” as a single term; we will deepen 
the multiwords in the next paragraph.

Figure 1 describes panim as a graphic rep-
resentation of the relations among the different 
elements that compose the entry.

Fig. 1 - the entry panim modelled in ontolex-lemon (for ease of viewing just one sense is represented).

in this example, thanks to the labels of the 
ontolex-lemon model, we formalise panim as 
an object of type “lexical Entry” (similarly to 
an entry in a dictionary) and, in particular, of 
type “word” (separate from the class of “affix”, 
as part of a word, and the class of “multiword 
Expression”), with a sense (the semantic mean-
ing of an entry), a certain number of forms – one 
of which is the lemma – with their written rep-
resentations, and an ontological reference for 
the sense. 

this simple representation can be ren-
dered in ontolex-lemon with turtle notation,34 

which is characterised by its simplicity and con-
ciseness.

relex:lex_panim a ontolex:LexicalEntry, 
ontolex:Word;
ontolex:canonicalForm relex:form_panim_
plural;
lexinfo:partOfSpeech lexinfo:noun;
ontolex:lexicalForm relex:form_panim_con-
struct;
ontolex:sense relex:panim_sense1.

relex:panim_sense1 a ontolex:LexicalSense;
skos:definition “The front part of a per-
son’s head from the forehead to the chin, 
or the corresponding part in an animal.”@
en;
ontolex:reference <#bodyPart>.
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35 M. aLMeiDa, J. bona, M. bRochhauSen, W. 
ceuSTeRS, M. couRToT, R. DiPeRT et alii, Basic For-
mal Ontology 2.0, https://github.com/bFo-ontology/

bFo/blob/master/docs/bfo2-reference/bFo2-refer-
ence.pdf, p. 21.

36 Ivi, p. 66.

relex:form_panim_plural a ontolex:Form;
lexinfo:number lexinfo:plural;
ontolex:writtenRep “פָנִ י֖ם”@he; lexinfo: 
transliteration “panim”@he.

relex:form_pene_definite a ontolex:Form;
lexinfo:definitess lexinfo:definite;
ontolex:writtenRep “֣פְנֵ י”@he; lexinfo: 
transliteration “pene”@he.

“relex” is an example of custom “name-
space” for our resource, that defines the entries 
of our vocabularies; every data – lexical entries, 
senses, forms, and so on – is described as an ob-
ject, with a proper uri (for example, lex_panim 
identifies the entry for “face” in hebrew in our 
resource). the vocabulary “ontolex” defines 
the features of the entries according to the on-
tolex-lemon model; for example, the first as-
sertion

relex:lex_panim a ontolex:LexicalEntry, 
ontolex:Word;

means that the entry “lex_panim” of the 
vocabulary “relex” is a lexical Entry accord-
ing to the module “ontolex”, belonging to the 
class “word”. in the same logic, we can repre-
sent all the linguistic information and link them 
to concepts and attestations. in the next figure, 
we describe these relations amongst data; the 
attestations are connected with the different 
forms associated with an entry. For brevity, we 
illustrate forms connected with attestations and 
senses, without mentioning, in every relation, 
the lexical Entry of reference. we also created 
an ontology to gather together the lexicalisations 

belonging to the hebrew cultural domain (rep-
resented with “hebrewthing” as the top-class 
and other subclasses describing the domain); 
this ontology is connected with the vocabulary 
of bFo (basic Formal ontology) for traits of 
common sense knowledge. we have chosen to 
employ this high-level ontology for different 
reasons: i) it is used in similar projects, such as 
Sefaria.org, and the use of a resource that has 
been already extensively employed in other pro-
jects is, in terms of loD philosophy, a necessary 
good practice, especially in a perspective of in-
teroperability; 2) it presents a solid and rigorous 
model, characterised by simplicity and clarity. 
the ontology presents a top-level class “Entity”, 
representing anything that exists, with two sub-
classes: continuant and occurrent. continuant 
represents “an entity that persists, endures, or 
continues to exist through time while maintain-
ing its identity”,35 as an object; occurrent, on 
the other hand, denotes “an entity that unfolds 
itself in time or it is the instantaneous boundary 
of such an entity (for example a beginning or an 
ending)”.36 in our examples we consider only the 
subclasses of continuant: independent continu-
ant and Dependent continuant, in turn divided 
into specific subclasses “generically dependent 
continuant” and “specifically continuant”. an 
independent continuant can contain the mate-
rial entities; dependent continuant includes the 
qualities of an entity. For the sake of simplicity, 
figures 2 and 4 do not show the entire taxono-
my of bFo, but only the high level concepts (e.g. 

“continuant”). Figure 2 illustrates the case-
study with the five groups of senses.
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the Graphic System contains the attesta-
tions; each form is connected with the attesta-
tion that represents the context of the word. For 
example, the attestation Ex. 34:29 (table 1, n. 
8) is linked with the form panaw, belonging to 
the entry panim. 

in the linguistic System, the form panaw 
presents two relations for different kinds of in-
formation; concerning the form in the context 
of Ex. 34:29, the word is connected with “pa-
nim_sense1”, with the definition of “part of the 
body” (cfr. supra). however, panaw can appear 
in multiword expressions with different mean-

ings, as in the case of wayippelu panaw. Panaw 
is a component of a multiword, and it is linked 
with the multiword “wayippelu panaw” through 
the relation “hascomponent”, described in 
ontolex-lemon. the “Decomp module” of 
ontolex-lemon includes labels to formalise 
the traits of phrases; furthermore, the synsem 
module permits to describe the syntactical con-
straints and the semantic range for a certain 
expression. after the modelisation of the forms 
of a multiword, we can describe the semantics 
of expressions; in the case of wayippelu panaw, 
we indicate a specific sense for the entire string, 

Fig. 2 - Formalisation in the three different systems (graphic, linguistic, and conceptual) of the hebrew term 
“panim” and the five relative groups of senses.
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with the uri “wayippelu_ panaw_sense1”. this 
object is linked to “panim_sense5”: this sense is 
a “node”, i.e. a part of the meaning of the mul-
tiword (see Section 4.2 for more details about 
multiwords and their components). 

both senses are connected with a class, 
in the conceptual System, with the “reference” 
relation to two custom classes that point to 
high-level concepts of bFo; for the first sense 
of panim, we use the reference “bodypart”. 
body parts are considered as concrete entities 
and thus, in the bFo vocabulary, refer to the 
class “continuant”. the other sense has as ref-
erence to the class “emotionmarker” (cfr. Sense 
5 in Section 3.1), because the term panim can be 
used as a metonymy for physical manifestations 
of emotion. a similar process is used to define 
the third and fourth senses. the forms present 
specific morphological traits and the relation 

“compoundof” models the compositionality of 
the expression, according to the pattern particle 

“mi” and the form “pene”.
regarding the second sense, we can mod-

el a peculiar use of the sense as a metaphor; in 
this case, we indicate a custom class “metaphor”, 
that includes all the linguistic metaphors belong-
ing to the hebrew domain (“hebrewthing”), of 
which “penè haadama” is an example. in this 
case, the class “metaphor” is linked with other 
classes with two specific relations: sourceDo-
main links the class to the class that constitutes 
the prototypical concept for the term panim 
(the body part), while targetDomain points to 
the class of reference for the translated concept 
(the spatiality). this last is linked with a class 

of bFo that defines the spatial region in two di-
mensions (surfaces). 

this formalisation allows us to describe 
different behaviours of a word in constructions, 
with different uses; in the next paragraph, we will 
show how this model can be used also to describe 
relations amongst terms in other languages.

a comparison of this resource obtained 
with the proposed approach to analogous re-
sources appears particularly difficult. as a 
matter of fact, this resource was developed as 
a prototype and mainly conceived to test the 
methodology. at the same time, the purposes 
and nature of our resource differ considerably 
from those of the resources mentioned in the 
first section of the paper. however, a compari-
son with pEShat, one of the considered diction-
aries available online, might provide additional 
elements to better assess the characteristics of 
our approach. 

pEShat stands out among the diction-
aries cited in Section 3.1, because it appears as 
a strongly structured resource that can be par-
ticularly useful to scholars. though not yet com-
pliant with the loD paradigm (since data stored 
in a database cannot be formally linked to data 
belonging to other resources) its structure dis-
tinguishes definitions and attestations, associat-
ing a sense to all the citations of texts belonging 
to the considered domain. in fact, pEShat is 
a specialised vocabulary, focused on premodern 
hebrew philosophical and scientific terminology. 
the following figure shows the entry panim in 
pEShat.
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the entry is described as a “lemma”. the 
first line represents the root of the word, fol-
lowed by the morphological traits and the ex-
ternal documentation (in this case, Jastrow and 
historical Dictionary project, cfr. Section 3.1). 
For each sense, all quotations of the word in con-
text are mentioned, with metadata of texts. For 
some senses, equivalent translations in different 
languages (especially European) are available. 

although the methodology is not bound 
to the use of a specific application, in the next 
section, we present the collaborative tool for the 
development of this kind of resources.

4.2 Comparative considerations in a computa-
tional resource

in this paragraph, we describe a possible 
use of our methodology in a comparative per-
spective, following the examples mentioned in 
3.2 and subsections. From a conceptual point 
of view, we decided to create one single ontology, 
but divided into three different parts, including 
the already mentioned “hebrewthing” and oth-
er two – christianthing and islamicthing – as 
macro classes. these three branches of the on-
tology are not meant to replace existing ontologi-
cal resources for these domains, but only to give 

Fig. 3 - the entry panim in pEShat.
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a basic conceptual infrastructure for the formal-
isation of our case study. 

the concept of “face” is represented in 
all the three parts of the ontology. the hebrew 
word panim and the arabic word wajh both ap-
pear in the corpus of reference as part of dif-
ferent phrases with a metaphorical value. the 
conceptual system permits a representation of 
similarities among different domains (and lexi-
calisation of these concepts), as a reflection of 
the mental encyclopaedia of the members of the 
reference communities, while the vocabulary of 
vartrans module allows to model the relations 
between entries and senses in different languag-

es and consequently in different domains. to 
model the case study considered with the equiv-
alent terms in other languages, in particular we 
modelled three macro-categories of relations: 
translation relations (among terms chosen in 
different linguistic domains); relations of senses 
among terms belonging to the same linguistic do-
main; relations among terms of different linguis-
tic domains to represent differences of meaning 
from religious or cultural point of view. in Fig-
ure 4, we show a practical example of this ap-
proach; for brevity, we consider only the second 
sense of “face” and its role as a component for 
specific multiwords.

Fig. 4 - an example of formalisation in the three different systems (graphic, linguistic, and conceptual) of the 
term “face” in a comparative perspective.
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in the “hebrew domain” portion of the fig-
ure, at the bottom part of the “linguistic system” 
level, we show the expression pene ha’adamah 
 with the literal meaning of “the face (פְנֵי הָאֲדָמָה)
of the earth” and consequently used to mean 
the whole world. in the ontolex-lemon model, 
pene ha’adamah is a lexical Entry, belonging to 
the class of “multiword Expression”.

this expression is formed by two elements: 
the form “pene”, that represent the construct 
state of the lemma panim (פָנִים); the form “ha’ad-
amah” from the feminine lemma adamah (אֲדָמָה), 
standing for “earth”. Adamah and panim are 
two distinct lexical entries that we can codify in 
the lexical part of the resource; for each entry, 
we can associate different forms and their mor-
phological traits. So, for panim, the described 
form is pene, with the trait of “genitive”; in the 
same way, for adamah, the form is “ha’adamah” 
with the trait “definite”, according to lexinfo 
vocabulary. Furthermore, we can formalise the 
components of the multiword and their order 
in this linguistic construction; as other entries, 
we associate a reference to lexical Entry, and 
create a relation “correspondsto” between the 
component “pene” to entry “panim”. the same 
relation binds the component “ha’adamah” with 
entry “adamah”. the same formalisation is used 
for other multiwords in the selected corpus with 
the same meaning as in English “face of the 
earth”, and as Greek “prosṓpou tē̃s gē̃s”. all of 
these expressions are calques formed from the 
original expression in hebrew. For this reason, 
we can formalise a translation relation of type 

“direct equivalent”.
we have to formalise the use of “face” as 

“root” of a multiword with a metaphorical mean-
ing. the starting point is the formalisation of 
the lexical entry panim, two senses of which are 
formalised: the first referring to a part of the 
human body; the second being a metaphorical 
use of the term, as figurative meaning for ex-
pressions in the semantic field of spatiality.

For the first sense, panim, gr. pròsopon, 
and ar. wajh (وَجْه) are associated to each other 
with a “traslatableas” relation. For the second 
sense, we can observe that wajh has the same 

syntactic and semantic behaviour of panim, as 
first element of a multiword with a metaphorical 
meaning; “panim_sense2” and “wajh_sense2” 
are associated with one sense of the correspond-
ing multiword through the relation “root_has-
node”. For this sense, waih and panim are as-
sociated to each other with a translation relation 
of type “direct equivalent”. however, in arabic, 
the term wajh can be used for metaphors in the 
semantic field of time, in expressions like wajh 
an-nahār (ِٱلنَّهَار  ,”lit. “the face of the day ,(وَجْه 
that is “morning”. to the lexical entry wajh an-
nahār we associate an appropriate reference 
(“m_time”, a subclass of “metaphor”, defined to 
represent the concept of metaphor about time), 
as we have previously done for pene ha’adamah 
(as in Figure 4, “m_spatiality”, a subclass creat-
ed as the concept of metaphor about spatiality). 
instead, to panim_sense2 and wajh_sense2, we 
can associate the reference of “metaphor”, but –
to model the different uses – we need to formalise 
a “domain constraint”. this is possible through 
the ontolex-lemon relation “propertyrange”, 
which allows us to describe limitations in the use 
of a term, from a semantic point of view. in the 
conceptual system we can formalise an addition-
al relation between the class “bodypart”. this 
formalisation permits to describe finely the syn-
tactic and semantic behaviour of multiwords. 

5. Tools to support in the construction of re-
sources

Emiliano Giovannetti

as shown in the previous section, the pro-
cess that scholars need to carry out to create the 
computational representation of their case stud-
ies can be particularly complex and time con-
suming if not adequately supported. at the time 
of writing of this paper, an editor called lexo, 
developed at ilc-cnr, is already available and 
can provide an easy way to create lexical or ter-
minological resources.37 we developed the multi-
lingual lexicon to represent the case study intro-
duced in Section 3 (and formalised in Section 4) 

37 a. beLLanDi, LexO: An Open-source System for 
Managing OntoLex-Lemon Resources, «language 

resources & Evaluation» 55 (2021), pp. 1093-1126, 
https://doi.org/10.1007/s10579-021-09546-4.



Davide Saponaro - Emiliano Giovannetti - Flavia Sciolette From Religious Soures to Computational Resources

670 671

using lexo, which can be accessed and browsed 
using the link indicated in the footnote.38 lexo 
can be freely downloaded and installed using the 
instructions provided at Github.39 in Figure 5 

lexo’s interface is shown, where details of the 
word “panim” (lemma, forms, and senses) ap-
pear inside boxes of different colours placed in 
the right side of the screen.

Fig. 5 - an example of lexical entry created in lexo.

although lexo offers some basic features 
to associate lexical entries to bibliographic ref-
erences, it does not allow uploading the texts 
constituting the corpus of reference. however, 
lexo permits to model the attestation (concord-
ances and relative documentation) of forms of 
an entry through a dedicated “Dictionary View” 
section.40 Similarly, it allows to browse the tax-
onomy of concepts constituting an imported on-
tology but it lacks the functionalities to edit the 

ontology or to create a new one from scratch. as 
a matter of fact, to populate the conceptual part 
of the resource we used protégé,41 a free tool de-
veloped by Stanford university for the creation 
and editing of owl ontologies.42 in particular, 
lexo allows to create all the lexical entries (in 
each of the desired languages) needed for the an-
alysed case study along with all the lexical forms 
and senses. then, each sense can be linked to an 
ontological reference and one or more attesta-

38 <https://klab.ilc.cnr.it/lexo-prin> (username:  
“prin2017”, password: “diversita1”).

39 <https://github.com/andreabellandi/lexo-lite>
40 the functionalities of the attestation tab in 

lexo do not consider the module “attestation”, the 
development of which is still in progress by the lex-
ica Group for ontolex-lemon. See c. chiaRcoS, M. 
ionov, J. De DoeS, K. DePuyDT, a.F. Khan, S. SToLK, 
T. DecLeRcK, J.P. MccRae, Modelling Frequency and 
Attestations for OntoLex-Lemon’, in Proceedings of 

the Globalex Workshop on Linked Lexicography, 
Language Resources and Evaluation Conference 
(LREC 2020), 2020, pp. 1-9.

41 M.a. MuSen, The Protégé project: A look 
back and a look forward, «ai matters. association 
of computing machinery Specific interest Group 
in artificial intelligence» 1, 4, (June 2015), doi: 
10.1145/2557001.25757003.

42 <https://protege.stanford.edu/>.
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43 e. GiovanneTTi, D. aLbaneSi, a. beLLanDi, G. 
benoTTo, Traduco: A collaborative web-based CAT 
environment for the interpretation and translation 

of texts, «Digital Scholarship in the humanities» 32, 
suppl_1 (2017), pp. i47-i62, doi: 10.1093/llc/fqw054.

44 <https://talmud.it>.

tions, representing the lexical contexts. in this 
way, the lexicon can be connected both to the 
textual corpus and to the ontology, represent-
ing the formal and explicit representation of the 
knowledge the texts convey.

to provide an easy and integrated way to 
build up all the resources needed to create the 
computational representation of a case study, 
we are working at the development of a new tool, 
grounded on lexo’s technology, which will allow 
scholars to set up their own personalised digital 
working environments to gather and organise all 
the textual, lexical, and ontological resources 
they need to carry out their research.

in particular, the tool will expose a series 
of functions for the use of scholars who will be 
enabled to: 

1) create their own corpus by uploading and or-
ganising the documents they need to work 
with;

2) enrich the texts belonging to documents with 
the desired annotations on the basis of all 
the levels provided by the underlying mod-
el (briefly described in Section 2), such as, 
for example, morphological annotations 
(e.g. lemma, part-of-Speech, morphological 
traits), semantic annotations (e.g. to attrib-
ute a specific sense to a polysemous word), 
and so on.

3) import, or create “ex novo”, lexical and ter-
minological resources, to formally structure, 
from the one hand, the lexical entries per-
taining to one or more languages of interest 
and, on the other hand, the terms describing 
a specific domain (similarly to what lexo al-
ready allows to do); 

4) import, or create “ex novo”, ontologies repre-
senting the conceptualization of one or more 
particular domains of interest; 

5) define links between elements belonging to 
the three classes of managed resources (i.e. 
texts, lexicons, ontologies), for example to 
link a linguistic annotation of a text to an en-

try of a lexicon, or to link a lexical sense of a 
lexicon to a concept of an ontology.

the interface of the new tool will be in-
spired to the design of modern web-based in-
tegrated Software Environments (iDE), appli-
cations that are commonly used by software 
developers to organise a number of heteroge-
neous resources they need to accomplish their 
work, also by creating their own customised lay-
outs and workspaces.

another important feature of the new sys-
tem will be related to collaborative work. the 
idea is to take full advantage of all the available 
technologies to enable a team of scholars (and 
not just one) to work in a collaborative way to 
the same resources. this feature has been al-
ready experimented successfully both with lexo 
and with traduco43 (Giovannetti et al., 2017), 
the computer-assisted translation tool devel-
oped by ilc-cnr and used in the babylonian 
talmud translation project.44

6. Discussion and future works

Davide Saponaro

the work described in the present article 
is aimed at developing a methodology for the 
construction of a computational resource inte-
grating texts, terms, and concepts concerning 
the religious domain. the resource is conceived 
to provide scholars with all the information 
they need to formulate their research hypothe-
ses based on a specific textual corpus with a set 
of linguistic and conceptual entities of interest 
found therein and made explicit in the resource. 
the benefits of a common and shared digital en-
vironment where textual passages, terms, and 
concepts coexist and are formally linked to each 
other are particularly evident in a comparative 
perspective, to highlight similarities and differ-
ences that can be found in a textual corpus. the 
approach was also explained by presenting a 
case study centred on the theme of “face” and 
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describing its computational representation.
a digital resource built according to the 

suggested criteria, integrating portions of texts 
(referring to specific sources), codified terms 
(describing their linguistic characteristics in 
detail), and finally ontological entities formal-
ly representing the concepts evoked in the text, 
would be suitable for several purposes.

in first place, it would represent, in itself, 
an integrated and unambiguous formalisation of 
a set of heterogeneous data, that a scholar would 
be able to share as his or her interpretation of a 
specific case study, also using modalities comply-
ing with linked Data standards. Such a resource 
could in fact be used to enrich pre-existing lin-
guistic or conceptual resources (lexica, thesauri, 
terminologies, taxonomies, ontologies, etc.) as 
well as to assist tools designed for automatic lan-
guage management or for an “intelligent” access 
to text. in fact, every part of the resource (term, 
concept, relation, etc.) will be able to act as a 
linguistic-semantic access key to texts.

looking towards the future, we intend, in 
the first place, to go on in the development of the 
general model for a text’s computational rep-
resentation, analysing and detailing its various 
systems and the dimensions of its articulation. 
at the same time, the tools (including lexo) 
aimed at supporting scholars in the process of 
computational resource building will be further 
developed.

regarding the relation with existing col-
lections, the methodology (and consequently the 
nature of resources built in its context) will be 
enriched to also include data belonging to re-
sources such as pEShat. For example, senses 
of words and the relative definitions, as shown 
in Section 3.1, are already available and may 
be included in resources built following our ap-
proach. 

we also plan to deepen the comparative 
aspects of our methodology in order to explore 
the theme of religious diversity, here briefly 
introduced in the context of the case study of 

“face”. this will be done considering new seman-
tic fields with the goal of formalising and high-
lighting similarities and differences, on a termi-
nological and conceptual level, among the three 
abrahamic religions. Starting from the hebrew 
domain, a link between the defined conceptual 
part and the already mentioned hierarchy of Ju-
daism-related subjects developed by Sefaria will 
also be experimented. 
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