Computer-Assisted Analysis of Old Testament Texts:
The Contribution of the WIVU to Old Testament S&rship

Reinoud Oostinty

1. Introduction

The ‘Werkgroep Informatica’ at the Faculty of Thegy of VU University Amsterdam
(WIVU) occupies a distinct position in Old Testarhenholarship in the Netherlands since its
foundation in 1977. Building up an electronic datsd of the Masoretic Text of the Old
Testament, the WIVU developed a powerful instrumfentbiblical scholars to explore the
Hebrew Bible. In addition, the members of the WIVithde clear why computer-assisted
research is relevant for the study of the Old Trestat. They showed that a database provides
an instrument for Semitists, exegetes, and Bilaleslators to analyze the linguistic patterns in
a text, without paying too much attention to thieriry composition in which they are
employed. As a result, the analysis of the text malmore based on the available textual data,
and, as a result, leasl hoc

The close connection between the WIVU database th@admethodological line of
thinking is possibly the main reason why the WIVétgsted during the last thirty-five years,
while several other computer projects that staitethe seventies and the eighties of the
previous century did not survi¥eA further reason may be the fact that this apgraeas used
not only for the analysis of the Hebrew text of kel Testament, but also for other ancient
Semitic texts, both biblical and non-biblical.

Describing the history of the WIVU, this paperentls to show the close relationship
between the WIVU database and its methodologioal ¢if thinking. In doing so, it seeks to
explain how the WIVU developed in the course ofetiamd how it will deal with the challenges
of the near future.

2. The WIVU Database

The WIVU was founded by Eep Talstra in 1977 andaiesd under his direction until his
retirement in 2011. The main purpose of the WIV$wacontribute to the study of the linguistic
and the literary features of the Hebrew and Ararteait of the Old Testament by implementing
the computer. The main concern was to build uptab@ase of the Masoretic Text, so that one
could search through it for linguistic features.

The text of the WIVU database is based on theladii@dition of the Old Testament, the
Biblia Hebraica Stuttgartensi@8HS,3 which in turn is based on a single ancient maipisthe
Leningrad Codex, preserved in St. Petersburg atiagdaom 1009 CE. Like other manuscripts
of the Old Testament, the Leningrad Codex has begten mainly in Classical Hebrew and is
the product of rabbinic tradition. Some isolateddgcand several chapters are written in Aramaic.

The database of the WIVU follows the principlebottom-up analysis. That means that
the analysis starts with the analysis of smallemeints and builds up to the analysis of larger

L With the assistance of Janet Dyk, Wido van Peyrset Eep Talstra.

2 Most of the computer projects that started in freatod are listed in: J.J. Hughes (eBi}s, Bytes, and Biblical
Studies: A Resource Guide for the Use of CompureB#blical and Classical Studie&rand Rapids 1987.

3 K. Elliger, W. Rudolph (edsBiblia Hebraica Stuttgartensjsstuttgarf1997.
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textual units. First, the text was marked with baany markers between morphemes and a
description of all morphological forms was prepar@dtterns of morphemes are recognized as
words. The information from morpheme level is adidetthe information at word level, including
part of speech. Then the phrase and clause leftls texts are analyzed, and, finally, the level
of clause hierarchy, which deals with the connestibetween clauses, compound clauses, and
sentence$.The analysis of the elements in a text is meangftect the process of reading. The
connections between the various clauses and sestshow how a reader is guided through the
textual composition.

When preparing the text database, the grammdiical is given priority over the
grammatical function. Unlike other computer progetiat add grammatical tags to the elements
of the computer text in order to label their grartioa function, the WIVU lets the computer
identify and analyze the elements of the text an lthsis of their composite elements and
distribution and to store the outcome of such aislyrhough the choice for registering simple
and complex linguistic forms seems to be a longérraore complicated approach, it is also a
more rewarding, because the outcome of the analgaasbe used in making further
calculations. In doing so, an iterative processéated by which the computer programs learn
progressively more about the grammatical rules ibli&l Hebrew by means of pattern
recognition. That means that the creation of thaluese itself leads to an increasing knowledge
about Hebrew grammar and syntax.

When analyzing the Hebrew text of tB&lS the linguistic features of the text in its
present form are described. Even in those casesewie Masoretic Text is unclear or may be
assumed to be wrong, the features of the text stanids are registered. In order to conduct
corpus-linguistic research on the Hebrew text ef@id Testament, it is not necessary first to
establish a text that is linguistically fully cocte The purpose of the WIVU is to make a text
database that is searchable, so that it can bebasledor discovering linguistic regularities and
for tracing exceptions to these rules within thesbtatic Text.

The WIVU database is meant to be helpful to varigtoups of users. First, it can be
used by Semitists for developing and testing lisgycitheories, especially in relation to
Classical Hebrew. Furthermore, it can help Bibkenstators in rendering similar syntactic
constructions in the same way, because it proviteght into the patterns of elements in the
Hebrew text. Finally, the WIVU database providesimastrument for biblical exegetes to
examine grammatical, syntactic, and text-syntamditstructions in the Old Testament, in order
to arrive at a better understanding of the text.

3. Building up the WIVU Database (1977-1987)

The first ten years of the WIVU were used to createorphologically encoded database of the
Old Testament and to develop programs for analy#eglinguistic features of the biblical
texts. In order to build up the text database,aswecessary to make all kinds of decisions
concerning the structure of the database and tinaget of linguistic information. The present
article will not discuss at length the founding ngeaf the WIVU, because these have already

4 An exhaustive description of the categories usetheé WIVU database is found in: E. Talstra, CiBké,
‘Genese und Kategorienentwicklung der WIVU Daterdha®@der: ein Versuch, dem Computer Hebraisch
beizubringen’, in: C.F. Hardmeier e.a. (eds), Adntés! Quellen erfassen — lesen — deuten. Was ist
Computerphilologie? Ansatzpunkte und Methodologitnstrumente und Praxis (Applicatio 15), Amsterdam
2000, 33-68.
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been described in two contributioh this paper, we will only touch upon the mosportant
developments in the first decade of the WIVU.

When the WIVU started it was the era of mainfrasoenputers with punch cards and
computer tape for storage. After several yearspilmech card machines were replaced by
display terminals which were connected to two Cyhamframe computers. In the late 1980s,
a PC-network became available, which was usedefaching and text processing purposes;
however, due to the more limited capacities of RCthat time the WIVU continued to make
use of the mainframe computers for its researcih tinetearly 1990s.

Like comparable computer projects, the WIVU stwtéth imitating existing tools, such
as classified bibliographies, concordances, andwalices. In order to demonstrate the results
of computer-assisted research, the members of tiéUWpublished various classified
bibliographies and concordances of particular badlbooks. Especially worth mentioning are
the concordances of Exodus and of Isaiah 40-5%6~86 produced for exegetical research
in cooperation with other biblical scholars in tiNetherlands and Belgiuf.Those
concordances not only contain a survey of all leegnwith their frequency, reference, and
context, but also offer illustrations of the podgibs a text database has for grammatical,
syntactic, and literary study of the Bible.

Besides the cooperation with Dutch speaking schothe WIVU participated in the
Association Internationale Bible et Informatig(AiBl), an international platform for scholars
interested in the automated processing of bibbexls. The aim of the AIBI was to promote
the use of computerized tools for text processing publishing in biblical studies and to
stimulate the exchange of methods and results leetivee various research groups. After the
first AIBI meeting in Louvain-la-Neuve in Septemid85, AIBI conferences continued to be
held every three years at various places.

In November 1987, the WIVU celebrated its tentimiaersary with an international
symposium at VU University Amsterdam. In the opgréidress, Talstra noted that computer
applications in biblical research started becauseintended to produce new tools. The main
purpose was to improve the existing tools, so bifatcal scholars had better instruments for
doing their exegetical work. According to Talstiflae WIVU database was meant not only to
produce better tools, but also to reconsider th&tiag methods of exegesis:

In addition, not contrary, to these existing apptes, the work of our Werkgroep from the very
beginning has been somewhat more analytical la fitore concerned with the methodology involved in

reading and analyzing biblical texts with the hefnly formally defined tool€.

5 For the research conducted by the WIVU in the fes years, see: E. Talstra, F. Postma, ‘OTIKd Tstament

in the Computer’, in: Hughes (edBits, Bytes, and Biblical Studies05-9. An extended version of that report
appeared in 1989: idem, ‘On Text and Tools: A Shiistory of the “Werkgroep Informatica” (1977-1987h:

E. Talstra (ed.)Computer Assisted Analysis of Biblical Texts: Pageead at the Workshop on the Occasion of
the Tenth Anniversary of the “Werkgroep Informati¢gaculty of Theology Vrije Universiteit, Amsterdam
November, 5-6, 198Applicatio 7), Amsterdam 1989, 9-27.

6 E. Talstree.a, Deuterojesaja: Proeve van automatische tekstveriwgrien dienste van de exegesmsterdam
11980;21981; F. Postma.a, Exodus: Materials in Automatic Text Processipait 1: Morphological, Syntactical
and Literary Case Studies, part 2: Concordance,ténsham/Turnhout 1983; J. Bastiaems, Trito-Isaiah: An
Exhaustive Concordance of Isa. 56—66, especiallly Reference to Deutero-Isaiah: An Example of Cdeipu
Assisted Researdipplicatio 4), Amsterdam 1984.

7 Cf. R.-F. Poswick, ‘From Louvain-la-Neuve (1986)E!| Escorial in Madrid (2008): 25 Years of AIBH:i L.
Vegas Montanee.a.(eds),Computer Assisted Research on the Bible in the@dstury(Bible in Technology 5),
Piscataway 2010, 3-23.

8 E. Talstra, ‘Introduction: Opening Address and &¢€pin: Talstra (ed.)Computer Assisted Analysis of Biblical
Texts 1-8 (2).
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In the same month, Talstra defended his doctosskediation, written under the supervision of
Professor M.J. Mulder, at Leiden Universitin his thesis, he discusses the complementarity
of synchronic and diachronic examination of the tdgbtext illustrated on the basis of 1 Kings
8:14-61. Talstra comes to the conclusion that W@ @approaches can be considered to be
complementary, if applied in the right order: fitke synchronic analysis of the text, then the
diachronic. Giving the synchronic examination ptioover the diachronic examination has the
advantage that it leaves more room for studyingahguage of the biblical text as a subject of
its own. The linguistic and literary features of tiext in its final form can be analyzed to some
degree independently of assumptions concerningigterical background or the development
of the text. On basis of the linguistic and litgranalyses, the literary unity of the current
composition can be described. In addition, the Bsardc analysis will reveal shifts of idiom
and unexpected changes in the text. The quest@isedr by the synchronic examination
concerning the development of the text are to Isevared by the diachronic examination.

Talstra’s emphasis on the analysis of the linguistd literary features of the biblical
text in its present form is in line with his work the WIVU database. The interpretation of the
biblical text should be based as much as possibléhe available textual data and not on
assumptions concerning the historical backgrounti@development of the text.

4. Publishing the WIVU Database (1988—-1999)

The WIVU database became available for a broadeliqoun the early 1990s. This goal was
reached in collaboration with the Netherlands Bideiety (NBG) in Haarlem, AND software in
Rotterdam, the Kirchliche Hochschule Bethel in Bield, and Westminster Theological
Seminary in Philadelphia. This collaboration madpassible to develop the progra@uest
containing a database of the Hebrew Bible plugesetl software?

Questis a MS-DOS based program. It has a user intedddeh enables the user to
write queries to search through the WIVU databasaddition, Questcontains a tool called
Menu Query Language (MQLIn this tool, the user is recursively given choiegmout the
specific layout of his query. This tool was meanthelp a user write a syntactically correct
query!! After running the query, the results appearedhenstreen in Hebrew font in a list of
individual references or in the context of theircmcence in the Hebrew text. Due to
collaboration with the Westminster Theological Seany, which developed a digital
representation of the Leningrad Codex in the 19BQ@8as possible to view the output in the
context of theBHS'? The advantage of using the Westminster Leningmadie® inQuestwas
that exegetes could view the results of their qasein the context of the Hebrew text they were
familiar with.

The collaboration between the NBG and the WIVU wsisengthened by the
establishment of a special chair on Bible Transtatit VU University Amsterdam sponsored
by the NBG. As a result, the corpus-linguistic egsl of the WIVU was directly linked to the

9 E. TalstraHet gebed van Salomo: Synchronie en Diachronie ikainpositie van | Kon. 8,14-6Amsterdam 1987.
An English translation appeared in 1993: id&olomon’s Prayer: Synchrony and Diachrony in thenposition
of 1 Kings 8,14-61CBET 3), Kampen 1993. In 1995, Talstra was awarthe Professor Willem Mallinckrodt
price by Groningen University for the best theotadjidissertation written between 1985 and 1995.

10 E, Talstrae.a, Quest: Electronic Concordance Application for thelrew Bible Haarlem 1992.

11 Cf. C.-J. DoedensText Databases: One Database Model and SeveraleRatrLanguagegLanguage and
Computers 14), Amsterdam/Atlanta 1994, 244-5.

12 Alan Groves of Westminster Theological Seminaipgd the team of the WIVU in 1988. For many yeaes h
participated in the work of the WIVU, until his imiely death in February 2007. The work on the Wéasstar
Leningrad Codex is maintained in the J. Alan Gra@ester: http://grovescenter.org/.
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education and training of Bible translators in tNetherlands3 The first extraordinary
professor of Bible Translation was Jan de Waar@812996). He was succeeded by Lourens
de Vries as ordinary professor of Bible Translationl997. The master program in Bible
translation is aimed at training students in badlianguages, general linguistics, information
technology, theology, translation studies, and ramtblogy. One of the options is to take
courses in the computer-assisted analysis of Ostbi@ent texts and to get acquainted with the
work of the WIVU. Some students of Bible translatibecame so enthusiastic about the
possibilities of the WIVU database that they dedide continue their study and to write a
doctoral dissertation on the benefit of using taeabase has for interpreting and translating the
Hebrew text of the Old Testament.

The establishment of the chair of Bible Translajwovided a platform for combining
theoretical linguistic insights with the data-otiethapproach of the WIVU. Linguists could use
the WIVU database for developing and testing ttieories, especially in relation to Classical
Hebrew. The members of the WIVU, on the other haod)d use general linguistic insights
for reflecting on the categories and the structirtne database in order to exploit its potential
for further research goals and to interact witheotlpproaches and theories. That the
combination of the two disciplines is fruitful wdemonstrated by Janet Dyk in her doctoral
dissertation on the functioning of the Hebrew mastel* By applying insights from the
Government and Binding theory of syntax, she shihas it is possible to analyze all of the
structures in which participles occur in the Hebiille within one system of syntactic rules.

In November 1991, Talstra was appointed extraargiprofessor of ‘Biblical Studies
and Alpha Informatica especially the computer-dnitext analysis’ at the Faculty of Theology
of VU University Amsterdam. He delivered his inavguecture in June 1992, a few weeks
before the official presentation of the progruestat the NBG office in Haarlem. In his
inaugural lecture, Talstra emphasized that the aoation of computers and biblical texts does
not create a new discipline, but changes the adexegetical method$.The use of computers
offers the possibility of arguing more systematicand independently on the basis of the
language. Thus, the formal aspects of the bibl@afjuage are given priority over literary
arguments or assumptions concerning the histdsaektground or the development of the text.
Though Talstra admits that it is unclear how far eam go with formal text analysis, he
demonstrates that this is the route to be follo¥ed.

After finishing the work on the textual data fQuest the WIVU obtained its own UNIX
computer network. The installation of the networ&swan important impetus for a thorough
revision of the morphological encoding of the Wi\ddtabase. The outcome of this revision
has been described by Arian Verhei@rammatica Digitalis {* Verheij gives a full description

13 In addition, Talstra was also personally involiedible translation. He participated as exegetadisor in

the development of th&tartbijbel(1994), a simple translation of large portionstaf Bible for children between
the ages of 10 to 12. For all his activities in fledd of Bible translation, Talstra was appointaa honorary
member of the NBG in June 2013.

14 J.W. Dyk, Participles in Context: A Computer-Assisted StuflyOtd Testament HebreApplicatio 12),
Amsterdam 1994.

15 E. Talstra,Schermen met Schrift: De kombinatie van bijbelvestesppen en computer geillustreerd aan de tekst
van Genesis 48Amsterdam 1992, 1.

16 Several PhD candidates used the WIVU databasertmistrate how the formal text analysis can coumtigilo

the exegetical discussion. For example, A.L.H.Mn Wieringen,Analogies in Isaiahyol. 1. Computerized
Analysis of Parallel Texts between Isaiah 56-66 &salah 40-66, vol. 2: Computerized Concordance of
Analogies between Isaiah 56-66 and Isaiah 4QA@6licatio 10), Amsterdam 1993; T.L. WaltdBxperimenting
with Qohelet: A Text-Linguistic Approach to Read@ghelet as Discours@@msterdamse Cahiers voor Exegese
van de Bijbel en zijn Tradities Supplement Serigsviaastricht 2006.

17 AJ.C. VerheijGrammatica Digitalis I: The Morphological Code inet “Werkgroep Informatica” Computer Text
of the Hebrew BibléApplicatio 11), Amsterdam 1994. Though there wasns to publish sequels to this study, as
the title suggests, further volumes have not ypeaped.
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of the morphological code of the database by pteggall the symbols used in the electronic text
and explaining their meaning. Though in the coafgene some adaptations of the morphological
code have been made, the study of Verheij stileseas an introduction for those interested in the
morphologically encoded text of the WIVU databaseother advantage of having the UNIX
network was that it could be used for hands-onselgsso that master and doctoral students
could work with the programs developed by the WIMb.doing so, they learned in an
interactive way the effects of the choices madgymtactic analysis.

In August 1994, the fourth international confer@ion Bible and Computers was held
in Amsterdam and organized by the WIVU with supmdrthe NBG. The theme of the fourth
AIBI meeting was: ‘Desk and Disciple: The Impact@bdmputers on Biblical Studies’. The
guiding question of the conference was:

Is the machine, strictly speaking, only organizimgr desk or is it also capable of organizing our
discipling? In other words, does the computer help us atlesk by replacing our books (dictionaries,
text editions) and files (notes on cards), or dbescomputer also rearrange our discipline by cimng

or making explicit the order and the type of ongliistic and literary argumentatio"ﬁi?

In the program of the fourth AIBI conference thesd relation between the use of the computer
and the methodological consequences clearly shbatsthe WIVU was involved in the
organization.

Another illustration of the international contaofshe WIVU was the growing number
of doctoral students from abroad. Especially wondntioning are the three PhD candidates of
Lund University. The subjects of their dissertati@how that the WIVU database is used by
biblical scholars with different interests: some uitgo examine the relation between linguistic
structure and literary strategy (Cheney), othersugoon the connection between corpus-
linguistic research and general linguistics (WintNeelsen), while others use it for analyzing
Hebrew grammar, especially the Biblical Hebrew aégystem (Ljungberg)

Finally, the international orientation of the Wi\@an be illustrated by the collaboration
of the WIVU with the German Bible Society (DBG)$tuttgart, the University of Greifswald,
and Westminster Theological Seminary in Philadelpim developing a successor to the
program Quest In November 1998, a conference on ‘Computer pdgig was held in
Greifswald?® One of the papers was the lecture by Wolf-Dietgirg, in which he discusses
the development of the prograQuest2.2! Unlike its precursoQuestl, Quest2 was planned
to be a Windows-based program. Furthermore, it doohtain not only an extended version
of the WIVU database but also the text-critical agpus of thd8HS a Hebrew lexicon, some
ancient versions, and various modern translatiBgsadding various tools to the biblical text,
Quest2 was intended to be used as a study Bible byoadbpublic. Unfortunately, the

18 Cf. E. Talstra, ‘Desk and Discipline: The Impaét@omputers on Biblical Studies’, iffroceedings of the
Fourth International Colloquium Bible and Comput&esk and Discipline: The Impact of Computers doli&al
Studies, Amsterdam, 15-18 August 19®dris/Geneva 1995, 25-43 (27).

19 M.S. CheneyDust, Wind and Agony: Character, Speech, and Gandeb (CBOT 36), Stockholm 1994; N.
Winther-Nielsen,A Functional Discourse Grammar of Joshua: A Compéssisted Rhetorical Structure
Analysis(CBOT 40), Stockholm 1995; B.-K. Ljungbeigerbal Meaning: A Linguistic, Literary, and Theoloal
Framework for Interpretive Categories of the Biblitiebrew Verbal System as Elaborated in the BddRuth,
Lund 2001.

20 The contributions to the conference were publishe®.F. Hardmeiee.a.(eds),Ad Fontes! Quellen erfassen —
lesen — deuten: Was ist Computerphilologie? Ansatde und Methodologie — Instrumente und PréXjsplicatio
15), Amsterdam 2000.

21 W.-D. Syring, ‘Nutzung grammatischer Textdatenlsmlizur Analyse literarischer Texte mit Quest 2!, in
Hardmeiere.a.(eds),Ad Fontes! 159-70; see also: idem, ‘Quest 2 — Computergastiithilologie und Exegese’,
ZAH11 (1998), 85-9.
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development of the software f@uest2 ran into serious problems. As a consequence, the
programQuest2 did not get further than a test version and meager officially published.

5. Expanding the WIVU Database (2000-2009)

An important development in the late 1990s wascth@peration between the WIVU and the
Peshita Institute Leiden (PIL}¥> The two research groups joined forces in the ptoje
Computer-Assisted Linguistic Analysis of the P&sHCALAP (1999-2004), funded by the
Netherlands Organisation for Scientific ResearcW(®). The goal of this project was to extend
the computer-assisted analysis to the R&shan ancient version of the Old and New
Testaments in Syriac. The Old Testament of theiRaskas probably translated from Hebrew
into Syriac in the 2nd century CE. By extending W&/U model to the Pestia, it became
possible to analyze Syriac texts by the same metRadhermore, it opened the door to
compare the Syriac text of the Pe&hwith the Hebrew text of the Masoretic traditidime
main focus of th&€€ ALAP project was the comparison of the Syriac trarmtatif 1-2 Kings in
the Peshta with the Hebrew text of the two biblical booksthe Masoretic traditiof® In
addition, the CALAP model was used for analyzing 8yriac version of Ben Sira and for
comparing the Syriac poetry of Ben Sira with thei&@yprose of Kingg?

The comparison of the Syriac and the Hebrew tefkis-2 Kings provided the basis for
discussing the relation between a text-critical &&d-historical diachronic analysis of the
Hebrew Bible and the Pesta, on the one hand, and a synchronic linguistitlidéerary analysis
on the other. In the interaction between the tvazigiines, the priority of one discipline over
the other plays an important role.

One could say that corpus linguistics can onlytstahe corpus to be investigated and its statamfa
text-historical perspective has been establishedHowever, if it is acknowledged that linguistic
phenomena belong to the essential characteridtiadext, then corpus linguistics is also an instemt
for textual criticisme®

One of the conclusions of t&ALAP project was that both linguistic analysis and-&xical
investigation are of value and have their own abation. To cope with the complexity of
biblical texts, it is necessary to start with bdisciplines. The rich field of research into antien
versions of the Hebrew Bible and their contributimnour understanding of the text was
embarked upon.

The collaboration between the WIVU and the PIL wasmtinued in the project
Turgama: Computer-Assisted Analysis of the R&slaind the Targum: Text, Language and
Interpretation(2005—2010)again financed by NWO. In that project under susemm of Wido
van Peursen, thEALAP model was applied to other books of the Ré&st{Judges, Psalms,

22 The PIL was founded in 1959 when the Leiden Peafe®.A.H. de Boer was appointed as chief editd¢hef
new critical edition of the Old Testament PéshiDue to the termination of biblical studies atden University,
the institute moved to VU University Amsterdam iBil2.

2 The results were published in: J.W. Dyk, P.S.F Kaulen,Language System, Translation Technique, and
Textual Tradition in the Pestta of Kings(Monographs of the Pesta Institute Leiden 19), Leiden 2013.

2 The results appeared in: W.Th. van Peursamguage and Interpretation in the Syriac Text ehBira: A
Comparative Linguistic and Literary Stu¢iylonographs of the Peshitta Institute Leiden 1&)den 2007.

25 Cf. K.D. Jennee.a, ‘CALAP: An Interdisciplinary Debate between TeabCriticism, Textual History and
Computer-Assisted Linguistic Analysis’, in P.S.RnvKeulen, W.Th. van Peursen (ed3)rpus Linguistics and
Textual History: A Computer-Assisted Interdisciphy Approach to the Pegta (SSN 48), Assen 2006, 13-44
(41).



Epistle of Baruch, Prayer of Manasséhjo the book of Judges in the Aramaic version, the
Targum, and to a non-biblical text originally weittin Syriac’

In 2002, Talstra succeeded Henk Leene as profes€ad Testament at VU University
Amsterdam. Leene had held the ordinary chair of Tfstament and Talstra the extraordinary
chair of Alpha Informatica, but with the new appoment, Talstra combined the two. His
appointment was as professor of Old Testament ‘gfixcial attention to the application of
information technology®® In the same year, Talstra published a study omaastof exegesis
in which he calls attention to the relation betweanous exegetical methods. In his view, both
classic and modern approaches can contribute texténgesis of biblical texts, when applied in
the right ordef® The analysis of the language of the text shoudtgule the analysis of the
literary composition. Furthermore, the analysishef text in its final form should have priority
over the examination of the development of the.t&xbally, questions concerning the
interpretation of the text by former readers shopl@cede questions concerning the
interpretation of the text by current readers. ffals arrangement of the exegetical methods
shows that he considers linguistic analysis oftitdical text to be the first task of an exegete.
This conclusion concurs with his efforts to build a database of the Old Testament which
provides an exegete with an instrument to analygdinguistic patterns independently to some
degree of the literary composition and the histdmackground of the text.

Another important step forward was the publicatadrthe Stuttgart Electronic Study
Bible (SESB.*° After the unsuccessful attempts to devel@pest2, the DBG decided to
cooperate with Logos Bible Software in Seattlertmdpice a study Bible that not only contained
resources for studying the Bible but also providedess to the WIVU database of the Old
TestamentSESBis published by the DBG and the NBG, while thewsafe and the graphical
user interface were developed by Logos Bible Satwidnlike its precursoQuestl, SESBiS
a Windows-based program, which is more user frigridstead of writing queries, a user could
click on the icons representing linguistic andrary features. After the publication of the first
edition in 2004, a slightly revised edition BESBappeared in 2006.

Though the linguistic information added to the WI\database increased through the
years, the first two editions &ESBdid not contain versions of the database thatigeava
fully analyzed text of the complete Hebrew BiblehM¥ the database Questl provided an
analyzed text of the complete Hebrew Bible at wevel and a fully analyzed text of about 10
percent of the biblical text, the versions of treatbase in the first two editions S8ESB
provided a fully analyzed text of about 50 peragfinthe Hebrew Bible. Most narrative books
(e.g., Genesis) were prepared up through the ¢éwdhuse hierarchy, while many prophetic and
poetic books (e.g., Isaiah, Psalms) were only parthlyzed above phrase levél.

26 Cf. A. Gutman, W.Th. van Peursefhe Two Syriac Versions of the Prayer of Managatrgias Eastern
Christian Studies 30), Piscataway 2011.

271n his doctoral dissertation, Dirk Bakker used@®_APmodel for the analyzing the Syriac text of a manips

of the 7th century of thBook of the Laws of the Countricdee D. BakkeBardaisan’s Book of the Laws of the
Countries: A Computer-Assisted Linguistic Analykisiden 2011. By applying the model to a non-loifllitext
originally written in Syriac, it became possibledompare the linguistic features of Syriac versiohsiblical
texts with those of an original Syriac text.

28 Talstra explicitly mentioned the addition in himigural lecture delivered in March 2003: E. Talfou er
ook wetenschap zijn bij de Allerhoogste?” (PsalmlZy Amsterdam 2003, 28.

2 Cf. E. Talstra,0Oude en nieuwe lezers: Een inleiding in de methoden uitleg van het Oude Testament
(Ontwerpen 2), Kampen 2002, 112-7; cf. also: iddmom the “Eclipse” to the “Art” of Biblical Narrate:
Reflections on Methods of Biblical Exegesis’, in:Nbort (ed.) Perspectives on the Study of the Old Testament and
Early Judaism: A Symposium in Honour of Adam S.dearWoude on the Occasion of His 70th Birth(dy.S
73), Leiden 1998, 1-41 (13-6).

30 C.F. Hardmeiee.a.(eds),Stuttgarter Elektronische Studienbip8tuttgart/Haarlen2004;22006;32009.

31 Rightly noted by A.J.C. Verheij in his review dfet first edition ofSESB ‘De Stuttgarter Elektronische
Studiebijbel (SESB): Een kennismakinlylet Andere WoordeR4/1 (2005), 37-43 (41).
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Thus far, the WIVU had mainly concentrated ondhalysis of narrative texts and the
poetic and prophetic texts had received less attenAs a step forward, the WIVU embarked
on a new project,inguistic System and Literary Design: Computerigtesl Analysis of Non-
narrative Texts of the Hebrew Bib(2005-2009), financed by NWO. The first goal akth
project was to prepare a fully analyzed text ofgtaphetic books of Isaiah and Jeremiah and the
poetic book of the Psalms to be added to the #ulitibn of SESB*?

The second goal of the project was to examinesynéax of prophetic and poetic texts
more closely. Unlike narrative texts, prophetic goetic texts frequently make use of literary
devices, such as parallelism, chiasmus, inclusaowl, acrostics. In addition, they often use
compact language, with unexpected shifts in pensomber, and with participants that are not
or not fully identified. Because in the first yedine WIVU had concentrated on the analysis of
narrative texts, the programs designed for theyarsabf the higher levels of the text mainly
rely on the syntactic structures employed in nareatiexts. When using the same techniques
for analyzing poetic and prophetic texts, the pdoces bring to light the similarities and
differences between the syntactic structures useairative texts and in prophetic and poetic
texts.

Though itis to be expected that the Hebrew granoharophetic and poetic texts makes
a different use of the language system than datmaertexts, there are still syntactic patterns
to be found in those texts. For that reason, attenust be paid not only to the literary
presentation of the text, but also to the undegllinguistic systeni® Only in doing so, the
cooperation of linguistic rules and literary dewde prophetic and poetic texts can be rightly
understood.

6. Exploiting the WIVU Database (2010—present)

After the publication of the third edition &ESBin 2009, the WIVU looked for new ways to
contribute to Old Testament exegesis and teachm@ new projectBridging Data and
Tradition: The Hebrew Bible as a Linguistic Corparsd as a Literary Compositio(2010—
2014, again funded by NWO, the WIVU sought to catre@mputational linguistic analysis
and philological research of the Hebrew Bible. Eh@ere two main foci in trying to bridge the
gap between linguistic data and the tradition térpretation.

The first purpose was to further enrich the databaith information on the verbal
valence patterns and the identification of partiis. Valence is the ability of a verb to combine
with other sentence constituents in specific pagteinsight into the different combinations of
elements occurring with the same verb helps togeize the particular meaning of a verb in a
given instancé? Identification of participants has to do with wihet the identity of personages
in the text can be traced, despite shifts in pergemder, and number and despite gaps in
information. With the help of a computer, one cattalate whether a marker of a participant
in the text most probably refers to one personagie other® The second purpose was to

32 The third edition oSESBwhich appeared in 2009, contains a version ofittabase that was expanded with a
fully analyzed text of several biblical books, iding the prophetic books of Isaiah and Jeremiah.

33The analyses of Jeremiah and Isaiah provideddhis for the doctoral dissertations of O. Gldmzderstanding
Participant-Reference Shifts in the Book of JerémfaStudy of Exegetical Method and Its Consequefarehe
Interpretation of Referential Incoheren(®SN 60), Leiden 2013; and R.H. Oostifige Role of Zion/Jerusalem
in Isaiah 40-55: A Corpus-Linguistic ApproatBSN 59), Leiden 2013.

34 Cf. J.W. Dyke.a, ‘Analysing Valence Patterns in Biblical Hebrewhébretical Questions and Analytical
Frameworks' JNSL40/1 (2014), 43-62.

35 Cf. E. Talstra, ‘The Bible as Data and as LiteratThe Example of Exod 16’, in: H. Ausloos, B. Lieelijn
(eds),A Pillar of Cloud to Guide: Text-Critical, Redactial, and Linguistic Perspectives on the Old Testarire
Honour of Marc Vervenn@BETL 269), Leuven 2014, 549-67.
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develop instruments which would allow the WIVU dadae to be used by a broader group of
researchers and teachers. The latter is done pecation with other research groups, such as
the team of Nicolai Winther-Nielsen in developimg PLOTlearner a computer program for
learning Biblical Hebrew, available to students laavide 6

The collaboration with the Data Archiving and Netked Services (DANS), an institute
the Royal Netherlands Academy of Arts and Scieng@dAW) and NWO, brought the
database into a broader playing field. From 200&ards, DANS has hosted a website
containing a query interface to the WIVU databddb®Old Testament. The aim of the website
is to give researchers the opportunity of searchiiegdatabase, and to provide a platform for
sharing interesting queries.

In cooperation with DANS and New Testament scisléine WIVU organized an
international workshop on Biblical Scholarship addmanities Computing at the Lorentz
Center in Leiden in February 2012. The guiding tjoasof the conference was: How can we
analyze, store, and retrieve linguistic data atékel of syntax and discourse, especially when
we know that texts have been reworked and updatethgl the long period of their
transmission? The theme of the workshop at thertar€enter nicely illustrates the relevance
of the work of the WIVU in the field of Digital Huamities®’ Though the Hebrew Bible is not
a big corpus—the WIVU database consists of appratety 426,000 individual words—it is a
unique literary artifact produced by scribes anplytsts before the art of printing was invented.
As a consequence, it cannot be analyzed in the seayeas writings produced after the
invention of printing, but requires an approacht thegrates general models of human
cognition with the process of specific changesuprohistory*®

In August 2011, Talstra retired as professor af Gdstament, but has remained involved
in the work of the WIVU*® Talstra was succeeded by Wido van Peursen assporfef Old
Testament and head of the WIVU. Due to his involeetrin the project€ALAP, Turgama
andBridging Data and TraditionVan Peursen was acquainted with the researdiredfiVU.

At Van Peursen’s inaugural address in May 2013, MH¥U was renamed the Eep Talstra
Centre for Bible and Computer (ETCB®).

The current ETCBC database contains a morphollbgitisly analyzed text of the
complete Hebrew Bible; the analysis of all levefs through text hierarchy will soon be
complete. Though the syntactic analysis is almossHed, there remains much to do. In the
course of time new insights into Hebrew grammar syrdax have developed. Those insights,
however, have not all as yet been incorporatelardatabase. Furthermore, the ETCBC’s aim
is to make the analysis of the data more consis@mbugh the years, the various people
working on the database did not always make theesdmices. When looking more closely at

36The PLOTLearnercan be downloaded for free from: http://eplot.3butle.dk/.

7 The growing interest of computer linguists in hihl texts was already visible in the precedingrye®alstra
and Van Peursen were involved in the KNAW Colloguion E-Philology in October 2008, and Talstra was
president of the Scientific Advisory Board of t¥etual Knowledge Studio for the Humanities andiglo8ciences
(http://virtualknowledgestudio.nl/) from 2006 to BD For an elaborated view on the collaboratiorwbeh
biblical scholars and computer linguists, see Ealstia’s contribution to the present volume.

S8E. Talstra, ‘In the Beginning, when Making Copliésed to be an Art ... : The Bible among Poets andrieegs’,

in: W.Th. van Peursen.a. (eds), Text Comparison and Digital Creativity: The Prodoat of Presence and
Meaning in Digital Text Scholarshipeiden 2010, 31-56 (54); idem, ‘The Hebrew Biblel dine Computer: The
Poet and the Engineer in Dialogukiternational Journal of Humanities and Arts Comipgtl (2007), 49-59.

39 At his farewell in October 2011, Talstra receivae8estschriftedited by W.Th. van Peursen and J.W. Dyk,
Tradition and Innovation in Biblical Interpretatiorstudies Presented to Professor Eep Talstra orQbeasion

of his Sixty-Fifth BirthdaySSN 57), Leiden 2011. This study contains anoger of all doctoral dissertations
written under his guidance (461-3), and an ovenaéwis publications up to 2011 (465-82).

40 Cf. W.Th. van PeurserGrip op grillige gegevens: De exegeet als systaungtidAmsterdam 2013, 15. The
current web address of the ETCBC is: http://godgrelleeid.vu.nl/nl/onderzoek/instituten-en-centraftdgtra-
centre-for-bible-and-computer/.
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the inconsistencies in the database, it is to pea®rd that new insights into Hebrew grammar
and syntax will appear. The cases in which analysterred different options are usually the
most interesting ones. Finally, the ETCBC is siitirking on possibilities to enrich the ETCBC
database with information about verbal valence epast clause connections, and the
identification of participants. The developmentfahctional labels for the various clause
connections is relevant for research into the itrecof both narrative and poetic tettdut it
also helps Bible translators render similar cortsioms consistently. As a result, the rendering
of conjunctions, verbal tenses, and verbal valgratterns in Bible translations will be lesmd
hocand more based on comparable constructions in¢heew Bible.

Recently, the collaboration of DANS and the ETCiBGeveloping a successor to the
website hosted by DANS containing a query interfac¢he ETCBC database. In order to
improve the opportunities for researchers to sedlrellatabase and to share interesting queries
via the internet, DANS and the ETCBC joined foraeshe projectSystem for Hebrew Text:
Annotations for Queries and MarkyHEBANQ) (2013-2014), funded by CLARIN-NE.
The aim of the project is not only to enable stisleteachers, and researchers to perform
advanced searches on the database, but also toasaveublish significant results as
annotations to this resource. After the first reteaf the website in July 2014, Dirk Roorda and
others are looking for opportunities to improve @mdich the utility of the websitg.

Besides working on the consistency and the aduégspf the database, the ETCBC
also aims at expanding the database with othes.té%thin the framework of the projelbbes
Syntactic Variation reflect Language Change? TrgcByntactic Diversity in Biblical Hebrew
Texts(2013-2017), funded by NWO, under supervision gk Bnd Van Peursen, the ETCBC
database is being expanded with ancient inscrigtibead Sea manuscripts, and Rabbinic texts
in both Hebrew and Aramaic. The purpose of theqmtojs to chart a broad spectrum of
syntactic constructions in specified syntactic emwmnents throughout biblical and non-biblical
texts in order to document linguistic variation. Bgalyzing syntactic contexts in which a
textual variant occurs and by implementing genknguistic insights into language variation
and change, the project seeks to bring to lightthdrethe texts show a random use of multiple
variants or whether a shift and development inuhe of the possibilities can be traced.

Finally, the ETCBC works together with variouseasch groups in the field of Digital
Humanities. The approach of the ETCBC fits welbitiie increasing use of computer-assisted
research in Humanities to uncover patterns, stresfuand mechanisms that are present in
human artifacts. It is not without reason that is imaugural address Rens Bod mentioned
Talstra as one of the pioneers of Digital Humasiti€he Netherlands played a pioneering role
in digital theology, specifically in the computessisted study of the Old Testament (Eep
Talstra) #4

The database model developed by the ETCBC capyieed both to biblical and non-
biblical texts and to other languages besides hebfde model is particularly helpful for
examining textual corpora of manually copied manpss Due to complex process of their
reworking and transmission, those texts cannot yaed in the same way as writings
produced after the invention of printing. Recendfjrst step has been made in extending the
ETCBC model to Syriac manuscripts from the 2nd 4tid century CE by analyzing and
comparing texts of Bardaisan of Edessa and Ephner8yrian. Though there has thus far been

41 Cf. G.J. KalkmanYerbal Forms in Biblical Hebrew Poetry: Poeticald&@dom or Linguistic Systeqn®msterdam
(to appear in 2015).

42 CLARIN-NL stands for Common Language ResourcesTerhnology Infrastructure in the Netherlands.
43 The web address of the SHEBANQ project is: h&pgbang.ancient-data.org/.

4 R. Bod,Het Einde van de Geesteswetenschappemingterdam 2012, 11: ‘Nederland had een voortnescké
in de digitale theologie, vooral in de computerastiEunde studie van het oude testament (Eep Tjlstra
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little funding for Greek projects, the ETCBC haseleped a morphological coding system for
Greek, which has been applied to a limited numbeexis*®

7. Conclusions

When describing the history of the WIVU, it becomesar that its database and its
methodological line of thinking are closely relatddhis connection is already visible in its
founding years (1977-1987). The work of the WIV@drstd in the 1970s of the previous
century when various computer projects were irgtlatn order to build up the textual database,
it was necessary to make many of decisions conugithie structure of the database and the
storage of linguistic information. Unlike other pots, the WIVU intended not only to imitate
existing tools, but also to develop the methodolofyjseading and analyzing biblical texts. At
its tenth anniversary, Talstra characterized trstipm of the WIVU as follows: ‘the work of
our Werkgroep from the very beginning has been sdmée more analytical, a little more
concerned with the methodology in reading and aamadybiblical texts’.

The connection between the WIVU database and d@thadology continued to be
crucial in the period that the database was pudnigfi988-1999). In his inaugural lecture,
Talstra emphasized that the combination of compurd biblical texts does not create a new
discipline. Yet, the computer-assisted analysisiblical texts changes the order of exegetical
methods. The use of computers offers the possibilitarguing more systematically and
independently on the basis of the language. Théqation of Questl and its success@ESB
opened up to exegetes, Bible translators, and &esrihe possibility of searching through the
database for linguistic features. In doing so, theye able to give the formal aspects of the
language of the biblical text priority over liteyaarguments or assumptions concerning the
historical background or the development of the.tex

The WIVU database was expanded during the yed8-ZD09 through the systematic
analysis of syntactic structures of non-narratesd in the Hebrew Bible, and through the joint
projects with the PIL in which the WIVU model waspdied to Syriac texts, both biblical and
non-biblical. In both cases the connection betwberdatabase and the methodology played an
important role. The systematic analysis of lingaigiatterns of poetic and prophetic texts
concurs with Talstra’s study on the methods of esexy the analysis of the biblical language
of the text should precede the analysis of itsdite composition. Furthermore, the linguistic
analysis of Syriac texts and it comparison with thiginal Hebrew text shows that corpus
linguistic research does not have to wait untildhginal text has been reconstructed, but rather
that corpus linguistics can be used as a tookftual criticism.

From 2010 onwards, the WIVU database, now nantedits founder ETCBC database,
is exploitable for further research and teachinge SBHEBANQ website opens up to students,
teachers, and researchers worldwide the possibiliymore ready access to the database. As
a result, it is easier to use the ETCBC databas#asses, so that students can learn how to
search for linguistic patterns in the Old Testamé&utrthermore, the database is still being
expanded with biblical and non-biblical texts inkd#ew, Aramaic, Syriac, and Greek. These
expansions are not only preparation for researdbetalone, but are themselves part of the
research itself. Finally, the database is beingckad with information on verbal valence,
clause connections, and the identification of pgréints. That information is not only relevant
for users of the database, but the examinationeobal valence, clause connections, and
participants in the text will also provide new gisis into Hebrew grammar and syntax.

45 In her PhD project on the Book of Esther, StaaigKintends to incorporate the Alpha text of Esthed the
Septuagint of Esther in order to treat text-histlrguestions in relation to the book.
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