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Abstract
The project Editer Numérique-
ment la Littérature Apocryphe 
Chrétienne (ENLAC), which we 
are presenting here, aims at pro-
ducing critical digital editions of 
a few Latin or Greek Christian 
apocryphal writings. The pro-
ject will also provide a suite of 
interconnected tools, existing or 
new, for computer-assisted criti-
cal editing of works preserved in 
complex textual traditions. The 
tools will be open-source and the 
editions produced will be open-
access. 
In this article we are explaining 
the fi rst steps of the process, i.e. 
the preparation of transcriptions 

of each manuscript and their col-
lation by CollateX in the form of 
a variant-graph. In the next steps 
the variant-graph will be trans-
ferred in Stemmaweb, which will 
be used to produce the critical 
editions. Taking the example of 
the Greek Acts of Barnabas (fi fth 
century), preserved in twelve 
manuscripts, we are illustrating 
the principles that we followed 
for our diplomatic transcriptions 
in XML-TEI. Some peculiarities 
of mediaeval Greek manuscripts 
and how we are dealing with 
them, are presented, such as word 
splitting, punctuation, abbrevia-
tions, and corrections.

1. Aim and methodology

The project Editer Numériquement la Littérature Apocryphe Chrétienne 
(ENLAC) at the Swiss Institute of Biblical Sciences of the University of 
Lausanne, led by Frédéric Amsler and fi nanced by the Swiss National 
Science Foundation, aims to produce critical digital editions of three dif-
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ferent works in Latin and Greek, each presenting specifi c philological 
challenges.1 These editions are intended as fully critical and fully digital 
(or “born digital”). The project will also produce a suite of intercon-
nected tools, existing or novel, for computer-assisted critical editing of 
works preserved in complex textual traditions.

In line with the digital focus of the project, the editions will be pub-
lished in open access, both in a static (PDF) and a dynamic (website) form. 
However, they will also be published in a traditional way, as volumes 
of the Brepols series Corpus Christianorum Series Apocryphorum. This 
double format of publication, printed and digital, is necessary because 
established series act as guarantors of scholarly quality and as reposito-
ries of the editions.2 The series in which the editions are to be published 
sets up specifi c rules for the critical editions of apocryphal texts, and our 
project will abide by these rules.

To comply with the scholarly standards of the fi eld, the project aims 
to produce critical editions recognised for their high level of quality and 
accuracy. A critically edited text is a hypothetical reconstruction of the 
most ancient textual state of a work, based on the comparison and classi-
fi cation of the witnesses that preserve it. This is not the place to justify the 
necessity of such a critical approach to texts, and in what follows we will 
take it for granted.3 The specifi city of our project is that it seeks to take 
full advantage of the possibilities offered by digital tools and methods in 
order not only to display the edition and witnesses, but also, more im-
portantly, to produce the edition itself. Unlike in other edition projects, 
the digital technology serves for the creation, not only the visualisation, 
of the end product.

The methodology of the project relies, partly, on software modules 
developed in previous research projects. It is notably the case of CollateX 
and Stemmaweb,4 the fi rst produced in the COST Action Interedition 

1 An additional sub-project is devoted to the production of a multilingual alignment of 
the different versions of the Pseudo-Clementine Romance, on the basis of the already 
edited Greek, Syriac and Latin texts. This sub-project is aimed at reconstructing a hypo-
thetical “basis text” (Grundschrift) of the Pseudo-Clementine Romance.

2 About the role of established series for the production of critical editions see Macé 
2016. 

3 See, for example, Trovato 2014.

4 The modules are described on the following websites: collatex.net (see Dekker et al. 
2015) and stemmaweb.net (see Andrews-Macé 2013).
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led by the Huygens Institut (2008-2012), and the second in the project 
The Tree of Texts carried out at KU Leuven (2010-2012). Both software 
modules are based on the idea that textual variation is best represented 
as a graph.5 Our project is expected to lead to the improvement and fi ne-
tuning of these existing tools, as well as of the underlying graphbased 
model of textual variation (see Rouquette-Seretan, forthc.).

The process of critical digital editing consists of the following steps: 
(1) creation of TEI-XML fi les containing a scholarly diplomatic tran-
scription of each witness, (2) collation of the TEI-XML fi les in CollateX, 
which produces a variant graph, (3) text-critical analysis based on the 
variant graph in Stemmaweb, where the whole edition data is stored as 
a Neo4j graph database.6 Stemmaweb will be used to analyse the differ-
ences between the manuscripts, to produce a stemma codicum, and to 
create the edition with its apparatuses.

In the present article, we will fi rst present the works that will be edited 
in our project, focusing on the Acts of Barnabas as a case study (§ 2), 
then we will detail the fi rst two steps of the process, i.e., the transcription 
and the collation of the manuscripts (§§ 3-5). Preliminary conclusions 

and perspectives for the future steps are outlined in § 6.

2. Works

The following works will be edited in the framework of the project:

 − Acts of Barnabas (CANT 285, BHG 225, BHL 983-985)
 − Lives of the Prophets (BHG 1585-1590)
 − Dialogue of Timothy and Aquila (CPG 7794).

All three works belong to the early period of Christian history and 
were composed in Greek or, as in the case of the Lives of the Prophets, 
were preserved primarily in Greek. The Acts of Barnabas were translated 
into Latin in the early Middle Ages, and later into Old Slavonic. The 

5 See the defi nition of a variant graph by Tara L. Andrews in the online Parvum Lexicon 
Stemmatologicum (wiki.helsinki.fi /display/stemmatology/Variant+graph) (released in No-
vember 2015, last accessed December, 2018).

6 At the end of the project, the data will also be stored on a free platform, possibly the 
nationally-centralised platform that is being built for the preservation of data in the hu-
manities (knora.org) (last accessed December, 2018).
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Dialogue of Timothy and Aquila is known in an Old Slavonic transla-
tion, and the Lives of the Prophets exists in many languages (in Latin and 
nearly all languages of eastern Christianity).

These works are preserved in a variable number of manuscripts: from 
about 12 for the Acts of Barnabas in Greek and for the Dialogue of 
Timothy and Aquila, up to more than 100 for the Lives of the Prophets 
and the Acts of Barnabas in Latin. They belong to different genres or are 
at the crossing of different genres: hagiography, biography, polemical dia-
logue. Because they were not considered canonical or authorial, they were 
subjected to deliberate interventions and changes in the course of their 
transmission, a situation which led to the existence of several recensions.7

Although one editor will be mainly responsible for each work and the 
editing sub-projects will be independent from one another, the project as 
a whole is carried out collaboratively. For instance, important issues are 
discussed in common; transcriptions and annotations are revised by other 
members of the team; and most importantly, the specifi cations of the ed-
iting pipeline are elicited and reviewed by all the sub-projects together.

For the purposes of the present article, we will focus our discussion 
on the Acts of Barnabas. These were written in Greek between 431 and 
488 by members of the Church of Salamis in Cyprus.8 They narrate the 
journeys of Barnabas together with the apostle Paul, then the separa-
tion of Paul and Barnabas, and the evangelising mission of Barnabas and 
John-Mark, his companion and the alleged narrator of the Acts, in the 
island of Cyprus. At the end of the story, Barnabas is martyred in Salamis, 
his body is burnt, and his ashes are buried in a crypt by John-Mark, who 
then sails off to Egypt.

The Acts were translated into Latin and Old Slavonic.9 In Latin, the 
text was quite popular and is known through several recensions (BHL 
983-986) and more than one hundred manuscripts. In the framework of 
this project, we will provide critical editions of the Latin texts as well, 
based on a complete examination of this large manuscript tradition.

The Greek text has been edited several times, the most recent edition 
being that of Maximilien Bonnet (1903). This edition is based on six 
Greek manuscripts and on editions of two Latin recensions (BHL 985 

7 The three works have already been edited, albeit unsatisfactorily.

8 An English translation can be found in Snyder 2016, pp. 327-336; a French translation 
in Norelli 2001, pp. 629-642. See also Rouquette 2017.

9 Snyder 2016, p. 318 and n. 6.
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and BHL 983). Bonnet was also aware of the existence of two more 
manuscripts, but did not use them. Four additional Greek witnesses were 
identifi ed by Jacques Noret in 1994,10 making it necessary to produce a 
new edition. The twelve Greek witnesses are listed below in alphabetical 
order of their sigla.11

 − B Hagion Oros (Athos), Monê Batopediou, 84; ff. 202r-208r; saec. 
IX-X.

 − C Cambridge University Library, Add. 4489; f. 11r-v; saec. VIII ex. 
(palimpsest fragment).

 − F Hagion Oros (Athos), Monê Philotheou, 8 (Lambros 1771); ff. 
62v-65v; saec. XI.

 − K Hagion Oros (Athos), Monê Koutloumousiou, 2 (Lambros 3071); 
ff. 202r-208r; saec. XIII.

 − L Hagion Oros (Athos), Monê Megistês Lauras, Γ 87 (Eustratiades 
327); f. 220v-224v; saec. XI.

 − M Messina, Biblioteca Regionale Universitaria, S. Salv. 29; ff. 81-83; 
AD 1307-1308.

 − N Messina, Biblioteca Regionale Universitaria, S. Salv. 26; ff. 59-
63v; saec. XIII.

 − P Paris, BNF, grec 1470; ff. 55v-57v and 66-67; AD 890.
 − Q Paris, BNF, grec 1219; ff. 31v-37v; saec. XI.
 − R Paris, BNF, grec 1179A; f. 2; saec. XI (fragmentary).
 − U Città del Vaticano, BAV, Vat. gr. 821; ff. 99v-103; saec. XII.
 − V Città del Vaticano, BAV, Vat. gr. 1667; ff. 105-110; saec. X.

 3. Transcription principles

The fi rst step towards producing a critical digital edition is the full 
manual transcription of each available witness, which will be the input of 
the automated collation software CollateX.12

10 Noret 1994, p. 160 n. 5.

11 For more information about the manuscripts, see the Pinakes database (pinakes.irht.
cnrs.fr) (last accessed December, 2018).

12 In non-digital editorial projects, the collation is performed manually, skipping the step 
of transcription. The substitution of the fi rst traditional step (manual collation) with two 
different steps (manual transcription + automatic collation) was fi rst developed by Peter 
Robinson, who created Collate, the ancestor of CollateX (see Robinson 1989). For a 
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Although computer tools assisting scholars in their task of transcribing 
manuscripts do exist (for example, T-PEN or Transkribus),13 none of them 
is suitable for our purpose. T-PEN, initially considered for transcription 
assistance in our project, adopts a line-by-line processing approach that 
makes it inappropriate for our project due to the time-expensive manual 
adjustment of line borders. Moreover, T-PEN is designed for facsimile 
transcriptions that encode palaeographic and codicological features of 
the manuscript, whereas for our project we need diplomatic transcrip-
tions, to be used for collation.14 Transkribus, one of the most recent and 
best-known transcription tools, offers an automated transcription fea-
ture based on machine learning. However, the training data acquisition 
is a real bottleneck in our case. Transkribus needs an average of 30 to 
40 pages of the same manuscript in order to learn to transcribe by com-
paring images and previous manual transcriptions. In our project, we 
work with many different manuscripts and relatively short texts. There-
fore, we could not benefi t from the automatic transcription feature of 
Transkribus, and continued our manual transcription using text editors 
with XML support, as explained below. 

To make the process of transcription faster and safer, instead of starting 
from scratch, we use a model, in this case Bonnet’s edition (1903). If 
there were no pre-existing edition, we would fi rst transcribe one of the 
most complete and legible manuscripts and use that transcription as a 
model. For each new witness, we adapt this model. This method is a 
compromise between the transcription from scratch and the traditional 
method of comparing the manuscripts to a base text. This way, we take 
advantage of the two methods, producing transcriptions faithful to the 
manuscripts and checking our reading of the manuscripts against a pre-
existing model. Another advantage is the possibility of inserting recurrent 
XML tags directly into the model.

Each witness is transcribed using TEI-XML schema.15 The information 
we encode falls into fi ve main categories:

discussion of the respective advantages and shortcomings of both methods see Macé-
Andrews 2015, as well as Macé-Gippert forthc., and the section on collation by Tara L. 
Andrews in Roelli et al. forthc. About automated collation in general, see Nury 2018.

13 See t-pen.org and transkribus.eu (last accessed December, 2018). 

14 On the differences between facsimile and diplomatic transcriptions, see for example 
the Menota handbook v. 2.0 (menota.org – last accessed December, 2018).

15 http://www.tei-c.org/guidelines/ (last accessed December, 2018).
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1. reference of the manuscript and its abbreviated identifi cation (siglum);
2. main physical divisions of the text, namely folios (<pb />), columns 

(<cb />) and lines (<lb />);
3. titles, paragraphs and textual units (<head>, <p> and <seg>);
4. cases of complex textual situations (corrections, scribal notes, etc.) or 

uncertainties in our interpretation of the writing;
5. a few editorial annotations directly related to the specifi c manuscript.

The text itself is transcribed as it appears in the manuscript, respecting 
all its textual features. However the palaeographical peculiarities are not 
encoded, because they are not relevant for our purpose.

The XML-enabled text editor fi nally selected for our project is Atom 
(see fi g. 1). It was chosen because it is free, easy to learn, and customis-
able for specifi c projects. Moreover, it has an integrated interface to the 
Git versioning system, which we use for the collaborative and iterative 
encoding and revision of transcriptions.

As a matter of fact, in order to ensure a high scholarly quality for the 
transcriptions, each transcription is checked by another member of the 
team and the changes are validated by the main editor. We record the dif-
ferent stages of each transcription using the Git versioning system. This 
allows us to not only to keep a history of fi le versions (and therefore of 
the transcription process), but also to have a convenient reviewing pro-
cess, the corrections being easily checked and merged into the main fi le 
version if validated by the editor. Another advantage of using Git is that it 
provides a backup system, as the history can be stored in a distant server. 
In our project, we use the server of the free software support association 
Framasoft.16

At the transcription stage, we do not perform any textual analysis, 
apart from adding a very few editorial notes, and we do not yet tag any 
sources or proper names etc. The annotation is postponed until the edi-
torial process proper, which will take place in Stemmaweb. During the 
editorial process, we may need to correct possible mistakes that might 
surface after the comparison of the witnesses. Therefore, the transcrip-
tions will be redisplayed after correction in Stemmaweb and the fi nal 
form will be posted on a dedicated website.

16 framagit.org (last accessed December, 2018). About Git, see for example Chacon-
Straub 2014.
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The TEI guidelines foresee many possibilities of encoding, out of 
which we selected a subset of tags and attributes useful for our project, 
and which could be adapted for other projects. This subset is summarised 
and explained in our Manuscript Transcription Tutorial that will be made 
available on the project website. Our TEI subset is formally described as 
a document-type-defi nition fi le (DTD), which declares the tags and the 
attributes that can be used, together with the relationships between tags 
and the allowed values for attributes. The DTD allows us to automati-
cally check the compliance of the transcriptions to our XML encoding 
conventions, whereas the offi cial TEI DTD is used for checking the adher-
ence to the more general TEI guidelines.

The TEI-XML encoding is illustrated through a series of specifi c situ-
ations in the next section.

Fig. 1. Transcription of the text of Q f. 32r ll. 7-14, using Atom.

4. Transcription peculiarities

The transcriptions are made on the basis of reproductions provided by 
the libraries in which the manuscripts are kept. These reproductions are 
of varying degrees of quality, from excellent colour images showing every 
detail of the manuscript, to very poor reproductions of old microfi lms, 
where letters are sometimes invisible or blurred. This is especially the case 
of manuscripts kept on Mount Athos, for which it is impossible to obtain 
better-quality images. Trivial as this observation may seem, it has an un-
deniable impact on the quality of our transcriptions, and some parts of 
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the manuscripts had to be indicated as illegible in the transcriptions due 
to the bad quality of the reproductions. If possible, diffi cult passages are 
checked in situ on the actual manuscripts.

It should be noted moreover that we do not intend to publish the im-
ages of the manuscripts as part of the edition. This task does not belong, 
in our view, to the editorial process, but should remain within the pur-
view of other scholarly institutions, such as libraries.

As mentioned above, our purpose in transcribing the manuscripts is 
twofold: to provide textually (as opposed to palaeographically) reliable 
transcriptions of each witness (at the end of the editorial process), and to 
collate the transcriptions using CollateX, so that the variant graph can be 
used in Stemmaweb for a text-critical analysis. This double aim explains 
the decisions we take when performing the transcriptions.

4.1. Word splitting

Word splitting is the basis of any comparison. In Greek minuscule manu-
scripts, the division of words is not so much indicated by spaces (which 
are often diffi cult to discern, if visible at all), as by the presence of a 
spiritus on the vowel at the beginning of a word (of course if that word 
begins with a vowel) and of an accent on one of the last three syllables 
of a word. In many manuscripts, spiritus and accents are used in a way 
that shows that the rules for the use of these diacritics were not actively 
known any longer, and that copyists may have had some diffi culties in 
deciding upon word divisions.

We introduce spaces to divide words, keeping obviously erroneous 
word divisions, such as μετὰ σὲ αὐτοῦ for μετὰ σεαυτοῦ – preposition with 
the refl exive pronoun of the second person in the genitive (see fi gg. 2a-
b).17 In a case such as κα|τὴντήσαμεν (see fi g. 3), we keep it in one word, 
despite the presence of two accents, because κατὴν- alone and -τήσαμεν 
alone do not exist as words. Many prepositions do not bear any accent, 
but we write them nevertheless as separate words. Conversely, several 
preverbs (prefi xed prepositions at the beginning of a verb) receive an ac-
cent, but they cannot be considered independent words, because they are 
not followed by a substantive, for example σὺνἀκολουθῆσαι (see fi g. 4).

17 The same erroneous word splitting is found in two manuscripts (M and N), probably 
related to one another, thus showing that apparently very trivial mistakes can sometimes 
be stemmatically relevant.
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Fig. 2a. N f. 60ra l. 14.

Fig. 2b. M f. 81vb ll. 16-17: μετὰ at the end of l. 16 and σὲ αὐτοῦ at the beginning 
of l. 17.

Fig. 3. K f. 205v ll. 21-22: κα- at the end of l. 21 and τὴντήσαμεν at the beginning 
of l. 22.

Fig. 4. Q f. 32v l. 24.

To avoid having vowels in hiatus, the last vowel of some prepositions 
and adverbs can be elided, with or without a sign of elision (apostrophe), 
for example παρ’ἐμοῦ instead of παρὰ ἐμοῦ (see fi g. 5). We introduce a 
space between the two words (παρ’ ἐμοῦ) to facilitate the collation, al-
though there should be no space there in the fi nal output.18

Fig. 5. Q f. 34r l. 22.

18 In many modern editions, a space is arbitrarily introduced after the apostrophe, but 
this modern practice does not make sense: see Noret 2007.
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An additional problem concerning accentuation is that it is sometimes 
diffi cult on reproductions (even colour ones) to distinguish the type of 
accent or spiritus (copyists are sometimes very careless about it). When 
in doubt, we follow the standard accentuation. Corrections pertaining to 
accentuation are not coded as such: we transcribe the text as it is after 
correction, because it is in most cases impossible to distinguish the hands 
(see fi g. 6).

Fig. 6. N f. 60 r l. 10. It seems that τὸ εὐχὴν μοῖ was corrected to τὸ εὐχήν μοι. We 
transcribed this string of text as τὸ εὐχήν μοι.

4.2. Punctuation

Mediaeval copyists used a system of punctuation with dots, which, in 
theory, if we imagine letters written between two lines (up- and down-
strokes notwithstanding), could be written on the lower line (lower 
dot), between the two lines (middle dot) or on the upper line (upper 
dot). This theoretical system is normally reduced to two positions of 
the dots, positions which are often diffi cult to distinguish with any cer-
tainty. In addition, two (:) or three dots (:.) are used to indicate very 
strong punctuation. The comma is not often found, and is probably a 
later development of the lower dot. The interrogation mark (;) is rarely 
used, and normally only if the interrogative clause is not introduced 
explicitly by an interrogative pronoun or adverb.19 See fi g. 7 for an 
example in manuscript Q, where one semi-colon is found, as well as 
commas here and there. Moreover, the accentuation of the oxytone 
words is conditioned by the punctuation, as strong punctuation would 
normally require the oxytone word before it to be accented as an acute, 
not as a grave.

19 See Giannouli 2014.
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Fig. 7. Q f. 34r ll. 10-12: see the comma in l. 10, and a semi-colon after an inter-
rogative clause introduced by an interrogative pronoun (τί) on l. 11; note that the 
relative pronoun ὃ is preceded by a middle dot, something that would be impos-
sible in a standardised Greek punctuation.

The mediaeval system of punctuation found in manuscripts is adapted 
in modern editions and transformed into a system with four signs: comma 
for weak punctuation, middle dot for a stronger division, fi nal (lower) 
dot at the end of a sentence, semicolon for any interrogative clause. In 
modern editions, the guiding principle for punctuation is the syntactical 
and semantic division of the text, whereas in mediaeval manuscripts the 
punctuation was meant to help in reading the text aloud.20 If an adjust-
ment of the mediaeval system of punctuation is therefore necessary in a 
critical edition (also because that system is variable from one manuscript 
to another and often inconsistent even within one and the same manu-
script), in the transcriptions we tend to respect the punctuation of the 
manuscripts, with two qualifi cations: we have to use standard Unicode 
punctuation signs (reduced to the system of modern editions), and the 
difference of position of the dots in the manuscripts is often indiscernible, 
thus forcing us to use only the lower and the upper dots.

4.3. Abbreviations

We silently resolve all abbreviations, except the so-called nomina sacra, 
which are encoded as such in TEI-XML (<abbr type="ns">) and automat-
ically expanded in a pre-processing step before the collation (see § 5.1). 
The nomina sacra are abbreviations by contraction of a limited number 
of common words, such as God, man, heaven, etc., and of proper names, 
such as Jesus, Christ, etc. (see fi gg. 8a-b). They are relatively standardised 
in Greek manuscripts and stable over a long period of time, some of them 
being already present in uncial manuscripts and in papyri.21 They can be 
accented or not, depending on the manuscripts, and we reproduce in our 
transcription the presence or absence of the accentuation.

20 See Parkes 1998; see also several contributions in Fasseur-Rochelois 2016.

21 See Traube 1907 and Paap 1959.
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Fig. 8a. Q f. 34r l. 20: the nomina sacra are not accented.

τοῦ <abbr type="ns">πρς</abbr> καὶ τοῦ <abbr type="ns">υυ</abbr> 
καὶ τοῦ ἁγίου <abbr type="ns">πνς</abbr>·

Fig. 8b. Transcription of the text in fi g. 8a with XML-tags for the nomina sacra. 
πρς stands for πατρός (‘father’ in genitive), υυ for υἱοῦ (‘son’ in genitive), and πνς 
for πνεύματος (‘spirit’ in genitive).

Other forms of abbreviation in mediaeval Greek manuscripts include, 
on the one hand, the use of tachygraphic signs, which are numerous and 
vary in the course of time, but are normally not ambiguous (see fi gg. 
9a-b), and, on the other hand, abbreviations by suspension, where the 
ending of the word is not expressed. Normally the decision about which 
ending to supply is made obvious by the context. When there is a doubt, 
in either type of abbreviations, we may decide to indicate with brackets 
that the presence of a letter is uncertain, as in the case of the abbrevia-
tion of ἐστί(ν) or ἐστι(ν) (see fi g. 10),22 or that two concurring interpre-
tations are possible, for example περίοδ(οι|ος).23 We did not encode this 
in TEI-XML, because we thought that the use of simple brackets could 
convey the same information in a less verbose manner than the TEI-XML 
encoding.

Fig. 9a. M f. 81vb ll. 20-21: συνοδεύσαν|τα, -αν- being expressed at the end of the 
line by a tachygraphic sign.

22 ἐστί(ν) or ἐστι(ν) is a form of the verb ‘to be’ in present indicative third person singular, 
with or without an ephelcystic or movable nu – as the verb εἰμι is an enclitic, it may or 
may not have an accent.

23 περίοδοι and περίοδος are respectively the nominative plural or singular of ‘voyage’, it is 
used in the title of the Acts of Barnabas, where there is no context to determine the choice 
between the two possible forms.
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καὶ συνοδεύσαν<lb n="21" />τα ἡμῖν,

Fig. 9b. Transcription of the text in fi g. 9a.

Fig. 10. N f. 60vb l. 24: ὅπέρ ἐστι(ν) - the sign at the end of the line stands for the 
verb ἐστϊ without an accent, but the sign leaves it open whether there should be a 
movable nu or not at the end of the word (it is followed by a word beginning with 
a vowel on the next line, and so normally requires an ephelcystic nu).

4.4. Corrections by the copyist or by later hands

Three types of correction are encoded: addition <add>, deletion <del>, 
and replacement <subst>, the latter being considered a deletion followed 
by an addition. By adding attributes to these tags, we specify, when pos-
sible, which hand made the correction, how the deletion was made, and 
where the addition was placed (see fi gg. 11a-b). In order to be as precise 
as possible, we work at the letter level, and not at the word level.

Fig. 11a. Q f. 33v l. 22: the scribe (presumably) scratched two letters and wrote 
-ακ- above, to form the word κακεῖθεν.24

κ<subst>
<del unit="character" rend="scratched" quantity="2" />
<add hand="manus1" place="inline">ακ</add>
</subst>εῖθεν

Fig. 11b. Tr anscription of the text in fi g. 11a.

5. Collation

The next step in our process is collating the manuscripts using CollateX. 
This software compares the transcriptions of each manuscript and pro-
duces as output a variant graph (see fi g. 13 for an example).25 After a 

24 This might not be so easy to see on the microfi lm, which is of low quality, but we 
ascertained this by checking the original manuscript.

25 See Dekker et al. 2015, as well as Tara Andrew’s section on the collation process in 
Roelli et al. forthc.
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pre-processing step that automatically fi xes some possible issues with the 
transcriptions, the collation proper takes place in four steps: tokenisa-
tion, normalisation or neutralisation, alignment, and visualisation.

5.1. Pre-processing

The pre-processing consists of automatically modifying the TEI-XML fi le 
containing the transcriptions before entering them in CollateX.

The fi rst type of pre-processing is the Unicode normalisation encoding, 
which transforms decomposed characters (for example an omega followed 
by the character “perispomene before”) into composed characters (omega 
with perispomene ῶ). This allows the comparison between transcriptions 
which could have been typeset in the computer using different input methods.

As said above (§ 4.3), the nomina sacra are automatically ex-
panded using a predefi ned list of abbreviations and their corresponding 
expansions.

5.2. Tokenisation

The tokenisation process consists of splitting each TEI-XML fi le into a 
list of tokens, which will be automatically aligned by CollateX. A token 
is normally a single word, possibly followed by a punctuation mark, or 
accompanied by XML-tags, but the presence of XML-tags may induce a 
different tokenisation.

If we take the example of the correction made on two words by the 
copyist as shown in fi g. 12a, where in the syntagm ἡ δόξα (‘the faith’), 
the article ἡ and the fi rst syllable of the substantive δό- are written in a 
space where a larger number of letters (probably fi ve) were scratched out, 
then in this case the token will contain not just one word, but everything 
which is included in the <subst>-tag (see fi g. 12b).

Fig. 12a. Q f. 32r ll. 10-11.

<subst> 
<del rend="scratched" unit="character" quantity="5" />
<add hand="manus1" place="inline">ἡ δό<lb n="11" />ξα</add></
subst>

Fig. 12b. Transcription of the text in fi g. 12a.
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Generally, all the contents wrapped between an opening and a closing 
tag must be considered a single token. The only exceptions are the tags 
that indicate a title, a paragraph or a textual unit (<head>, <p> and 
<seg>; see § 3).

5.3. Normalisation / Neutralisation

In order to avoid having too much “noise” (formal differences that are 
stemmatically irrelevant) in the variant graph, the tokens compared by 
CollateX are normalised. The type of “normalisation” (in computer 
terms) that is performed at this stage is not a normalisation in linguistic 
terms, but rather a “neutralisation” of certain phenomena.

To explain what we mean by normalisation and neutralisation, it is 
necessary to provide some basic information about the character of me-
diaeval Greek manuscripts, which is not so different from the character 
of any other mediaeval tradition. The language of the texts copied by 
mediaeval Greek copyists was to some extent foreign to them. Between 
the time of composition of the Acts of Barnabas (fi fth century in Cyprus) 
and the time from which the oldest extant manuscripts are preserved 
(end of the ninth century if we exclude the palimpsest fragment), four 
centuries elapsed. Moreover, the copies were made in different places of 
the Byzantine empire, by copyists whose command of the conventions of 
the written Greek literary language was sometimes low (even though the 
language of the Acts is of poor literary quality). Well-known phenomena 
in this respect are so-called iotacism, i.e. the reduction of the letters up-
silon (υ) and ēta (η), and of most diphthongs containing an iota (ει, οι) to 
the sound [i], and the loss of any perception of the different length of the 
vowels o and ō (ο and ω).26 These phonetic differences were very impor-
tant in the morphological system, allowing to distinguish, for instance, 
the endings of the present participle in the neutral or masculine forms: -ον 
vs. -ων, or the ending of the present indicative third person singular and 
the same form in the subjunctive: -ει vs. -ῃ.

Although many of the changes induced by the loss of phonetic differ-
entiation can be introduced or reversed arbitrarily by the copyists, and 
are therefore, for text-critical purposes, irrelevant, those variants can also 

26  Many of those phonetic changes already started in the postclassical (Hellenistic) pe-
riod; see Holton-Manolessou 2010 for a short presentation of the main linguistic features 
of mediaeval Greek.
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often have a morphological signifi cance and they might even sometimes 
be the cause of other variants. It is therefore not without danger to “neu-
tralise” them too hastily. Besides, it is impossible to defi ne simple rules 
for such a neutralisation, as the changes may occur in all directions. We 
could have added a level of normalised (in linguistic terms) transcriptions 
to our process of editing, but this would have been too time-consuming 
and we believe that the “noise” may be less problematic than running the 
risk of losing some relevant information.

Therefore, we decided to automatically neutralise only a few phe-
nomena for which we could make up some simple rules. For example, 
two words having the same letters but not the same diacritics (spiritus, 
accents, iota subscripta – generally absent from the manuscripts – and 
apostrophes) can be considered, for the collation process, identical, even 
though for some forms the accentuation is grammatically not insignifi -
cant. For the comparison, these differences are neutralised. These neutral-
ised forms of the tokens are compared in CollateX. However, the actual 
forms are also kept throughout the editing process.

The following phenomena are automatically neutralised:

 − diacritics, punctuation and capitalisation are not taken into account;
 − supplied forms occurring in unclear parts of the manuscript are 

compared;
 − expanded forms of the nomina sacra are compared;
 − numerical values of numbers (which were tagged) are compared.

As a working hypothesis, we consider that a correction made by the 
copyist’s hand was immediate (without resorting to any other source) 
and therefore does not have any text-critical value. Additions and substi-
tutions made by “manus1” (without any doubt – so manus1-dubia would 
not be treated the same way) will also be neutralised, unless a special at-
tribute “type” is added. In the case of deletions, the determination of the 
hand is almost always uncertain.

5.4. Milestones

Comparing many long transcriptions is computationally expensive. In 
order to facilitate this comparison, we do not compare the transcriptions 
in one block, but we subdivide them into smaller units. In our transcrip-
tions, each unit is separated from the previous one by a <milestone/> tag 
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(see fi g. 1). The division of the work into milestones is decided upon by 
the editor, in accordance with some logical structuring of the text. In the 
case of the Greek Acts of Barnabas, we followed the division into para-
graphs made by the previous editor (Bonnet 1903).

Fig. 13. Example of collation (milestone 4) using CollateX.
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6. Conclusion and next steps

In this article, we have described the fi rst two steps of the process of 
computer-assisted critical editing of works preserved in complex textual 
traditions, namely, the transcription and the collation. The transcription 
looks similar to what would be done in the case of a digital documentary 
edition, for which a methodological and theoretical framework is largely 
accepted.27 One fundamental difference, however, is that our transcrip-
tion method is just the fi rst step of a complex process, which, in the di-
gital world, has not yet been so well documented.28 One major diffi culty 
about our transcription method is that it must be designed to serve two 
different purposes: to be faithful to the manuscripts and to be usable for 
comparison and text-critical analysis. Each encoding decision must be 
carefully weighted and a balance must be found between comprehensive-
ness and relevance. 

Typically, in a paper-based editorial project, decisions must also be 
taken as to the exhaustiveness of the collations, what to record and what 
to leave out from the wealth of information mediaeval manuscripts con-
tain. These decisions are usually implicit and rarely documented. In our 
transcription, we deliberately left aside any palaeographical or codico-
logical feature, but we recorded every textual element, without making 
a preconceived judgement about its text-critical value. Some of these ele-
ments may be ignored in the process of comparison, but none will be 
lost. On the contrary, the digital medium allows for far greater fl exibility 
in terms of content, form and degree of detail displayed. The digital ver-
sion of the edition makes it possible for a broader category of users to 
exploit the edition and manuscript data in ways that were previously not 
imaginable. 

As we highlighted above, our goal is not only the digital visualisation, 
but also the computer-assisted creation of critical editions. We are cur-
rently extending the graph model of textual variation in order to provide 
a modern and convenient formalism for representing, storying and ex-
ploiting critical edition data in the form of a hypergraph, with the totality 
of the edition data being stored as a single graph database. This database 
will allow for a variety of exports for different purposes, such as online 
visualisation (in other words, generation of the dynamic form of the dig-

27  See e.g. Pierazzo 2011 and several contributions in Driscoll-Pierazzo 2016. 

28  See Andrews 2013.
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ital edition), PDF export (i.e., generation of the static form of the digital 
edition), and RDF export for semantic queries and preservation on a free 
platform, possibly the Knora platform, the Swiss national platform for 
storing research data in the humanities. 
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