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Abstract This paper gives an introduction to a Digital Humanities project at the De-
partment of Languages and Cultures (Ghent University), the Database of Medieval Chinese
Texts (DMCT), a collaborative project with several international partners. The structure of
the DB is multi-modular, consisting of reference modules in the form of XML marked-up
medieval non-canonical Chinese Buddhisttexts, as well as analytical modules such as the
Variants, Syntax, and Sentence Analysis modules. The architectureis ‘open’ and modules
can be added, modified, and interlinked based on specific research requirements. The
DB is multifunctional and not only provides information on key texts and their linguistic
features, but also constitutes a research tool (featuring sophisticated online input masks
and analytical tools) with which researchers can input and process data. In addition to
its function in a research environment, it is also used in advanced master classes, in the
framework of master thesisand PhD projects, as well as forinternships. The DB hasalsoan
important ‘socio-institutional’ function, being situated at the intersection of Buddhologi-
cal and historical linguistic studies, two of the main fields of research at the department.
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1 Introduction

The digitisation of premodern Chinese texts and the availability of an
increasing number of huge text corpora have revolutionised many as-
pects of Sinological research during the last decades. Nowadays, the
tracing of the source of a specific text passage, a term, a name, or a
grammatical marker can ideally be performed within a very short pe-
riod, whereas previously one frequently had to consult multiple indi-
ces or dictionaries, or even read through entire texts in order to re-
trieve the information. In addition, statistical material concerning
the frequency of semantic items or syntactic function words can be
collected much more speedily as compared to pre-digitisation times.

During my participation in projects involving text corpora and
databases during the last 25 years, I have been observing a varie-
ty of approaches concerning the use and integration of the swiftly
developing digital collections of texts, as well as a variety of contin-
uously changing database and programming environments, which
often entailed numerous problems and often rendered certain tech-
nical frameworks obsolete after a relatively short period. Natural-
ly, the ‘fall-out’ rate in this field of research is significant; on the
other hand, various projects have proven to become stable digital
platforms and are continuously maintained and improved, greatly
facilitating the work of the targeted research community. The rea-
sons why certain database/digitisation projects have been success-
ful - while others have not - are manifold and will not be discussed
in detail in this paper.*

Considering the above, initiating a new database (DB) project is a
risky task, since the initial technical framework will have a great im-
pact on the future development of the DB. Therefore, when we first
started designing the Database of Medieval Chinese Texts (DMCT)?in
2014, we decided to take a ‘hybrid’ approach, i.e. a project which could

1 Based on my experience with database projects, I have observed that successful
projects seem to be often driven by the vision of one person or a small group of people,
capable of motivating others to participate and contribute (as well as attracting the
necessary funding). Among the databases I personally use most frequently, I want to
mention the Digital Dictionary of Buddhism (DDB; ed. in chief: Charles Muller), which
has developed immensely during the last years, with dozens of researchers contribut-
ing their research results, as well as the huge and ever-expanding digital collections of
Buddhist texts in the form of the Chinese Buddhist Electronic Text Association (CBETA)
and the SAT Daizokyo Text databases. The collections of East Asian digital Buddhist
corpora have expanded and improved at a very fast pace, one of the reasons being the
work of innumerable anonymous contributors who input and proofread a vast number
of texts. Another successful and innovative DB project I want to mention is Thesaurus
Linguae Sericae (TLS, initiated more than 20 years ago by Christoph Harbsmeier), which
has become an indispensable analytical tool for research on premodern Chinese texts.

2 Concerning the editors of and contributors to the DB project, please see https://
www.database-of-medieval-chinese-texts.be.
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develop in a multi-functional, multi-purpose and flexible way, and a
DB which could ‘grow’ organically according to varying research and
teaching requirements (for further elaborations, please see below).

From the beginning, the DMCT has been an international and col-
laborative project, drawing on the expertise of specialists in vari-
ous fields, the main partners being Ghent University (Department
of Languages and Cultures; Ghent Centre for Buddhist Studies) and
Dharma Drum Institute of Liberal Arts (DILA, New Taipei City), one
of the leading Asian research centres concerning the digitisation of
premodern Chinese texts. In addition, we have been collaborating
with specialists in digitisation and Chinese text mark-up, most im-
portantly, with Marcus Bingenheimer (formerly DILA; now Temple
University).

2 The Technical Framework

When initiating the project in 2014, we were using eXist, a platform
I had used in previous projects and which is very suitable for deal-
ing with files in XML format (i.e. the mark-up language we use for the
digitised texts), but for technical reasons we migrated to MySQL ca.
three years ago.* MySQL is a relational DB, which is organised in ta-
bles. It can use different storage engines and, depending on the spe-
cific table, we use InnoDB® or MyISAM. MyISAM is specifically used
for all tables which are designed for full-text searches, whereas In-
noDB is used for all other tables, such as the user management tables.

The programme logic is implemented in PHP,® using object-orient-
ed programming (OOP) and other interfaces, like PDOs (i.e. PHP Da-
ta Objects) combined with the Open Source PHP User Management
Framework UserSpice.’

The view of the DB is designed with Cascading Style Sheets (CSS)
and further languages are HTML5 and JavaScript. Since the encoded

3 These two institutions, in addition to the Research Foundation Flanders (FWO), have
been the main sponsors of the DB. We also received financial support from the Tian-
zhu Foundation for the programming work. Administrative support and expert advice
have been provided by members of the Dunhuang Academy, as well as by the interna-
tional project From the Ground Up. Buddhism and East Asian Religions at the Univer-
sity of British Columbia.

4 The technical work on the DB has been primarily performed by the programming
specialists Christian Bell (Bell Internet Design) and Jan Schrupp.

5 InnoDBisa product of the Oracle Corporation and is distributed under the GNU Gen-
eral Public Lincence. For an introduction to InnoDB storage engine, see https://dev.
mysql.com/doc/refman/8.0/en/innodb-introduction.html. On Mylsam, see https://
dev.mysql.com/doc/refman/8.0/en/myisam-storage-engine.html.

6 PHP is a programming language used especially for web development.

7 See https://userspice.com.
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texts are XML files but the InnoDB itself is not suitable for storing XML
files (unlike eXist), a XML import/export function was implemented.

Since recently, we have been using OpenProject? for the commu-
nication between editors/contributors and programmers, in order to
improve the management of the work packages. All modules of the
DB have commentary functions integrated, in order to add an inter-
active element in the communication with the (registered) users. The
DB also features an advanced system of user management,® as well
as sophisticated input interfaces for each module.

The DB consists of several modules whose data can be cross-ref-
erenced to each other. Currently, only some of the modules are pub-
lic (the Text module, the Variant module, and the Bibliography), while
some are currently for internal use only. A module for defining user
rights makes it possible to assign permission to ‘view’ and/or ‘edit’
to each registered user/editor of the site, which has proven very use-
ful in teaching environments (i.e. the students learn how to directly
input data) and in the context of internships (see § 8). Unregistered
visitors can fully access the public parts of the DB. By 2020, the pub-
lic parts comprise all marked-up texts in two viewing modes (‘diplo-
matic’ and ‘regularised’; see § 6 for more details), the module of Var-
iant Chinese Characters (‘Variant DB’; see § 7.1), and a bibliography.
The internal modules are the Module of Medieval Chinese Syntactic
Markers (‘Syntax DB’; see § 7.2), the ‘Sentence Analysis’ module (see
§ 7.3), and the DB of fit Chan idiomatic phrases (see § 7.4). Currently,
work on an additional module on Phonetic Loan Characters (B
tongjidzi) is under construction.*®

8 OpenProject is an open-source management software which we use for the assign-
ment and coordination of work packages in the maintenance and development of the
DB (for more information on this app, see https://www.openproject.org). This soft-
ware has proved to be very useful for enhancing the communication and workflow effi-
ciency among the participants.

9 Le. ‘editing’/new entry’/‘delete entry’ functions can be assigned very specifically
for each module of the DB. This is especially important when granting user rights to
master students in the context of their internships (in order to limit the possibility of
‘accidental damage’ to the DB).

10 This module will collect references concerning character substitutions in manu-
script texts, including phonetic loan characters, characters exchanged based on their
structural similarities in handwriting, and other types of substitutions. Since the anal-
ysis of substitutions in handwritten manuscripts is highly complex, it was not includ-
ed into the standard mark-up procedures. However, substitutions were systematical-
ly marked with ‘sic’ in the XML files, and can thus be extracted and compiled in lists,
awaiting further analysis. The editors of the DB have also initiated collaboration with
Fudan University, which hosts a large project on medieval Chinese phonetic loan char-
acters. Within the framework of a PhD project on medieval Chinese writing (main re-
searcher: Suzanne Burdorf), we also work on the visualisation of the ‘social network’ of
Chinese characters/variant forms, i.e. visualising the various relations a given charac-
ter form has with other forms, based on phonetic substitutions and/or word family re-
lations, graphic variations, or structural similarities (structural similarities in hand-
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3  Workflow and Technical Challenges

The maintenance and development of the DB is time- and resource-
intensive, since it has to be periodically updated, adjusted and pro-
grammed to include data from current research activities, and the
participants of the project have to be coordinated. However, as an
international project, work processes and costs are shared between
several institutions, and funding has been relatively stable so far. In
addition, the DB profits from the work invested in the course of spe-
cific PhD and MA projects, and a system of 3-month internships in
the framework of the Ghent University MA program.

4 Stable and Flexible Aspects of the Data

Digital tools and web-based DBs are often relatively short-lived, since
they have to be continuously hosted and maintained. As such, data
management and preservation has become an important issue and
has been addressed from the beginning of the project. The project is
therefore construed so as to ensure the long-term preservation of the
raw data in the form of digitised and high-quality marked-up texts in
XML format** and in accordance with the guidelines of the Text En-
coding Initiative (TEI). Once produced, the format of the documents
allows easy storage and maintenance and can be universally decod-
ed beyond the limitations of specific research projects.*? In the fur-
ther development of the DB we will collaborate with the Ghent Cen-
tre of Digital Humanities in order to insure long-term preservation
and universal accessibility of the raw data. All textual raw data are
made accessible as open-source files.

By contrast, the transformations of these raw data into specific
formats and technical environments are by nature more short-lived,
based on the need of continuity in the maintenance and - related to

written forms of Chinese characters are one of the main reasons of ‘erroneous’ substi-
tutions in copying processes).

11 Extensive Markup Language (XML) is an open standard for encoding documents,
providing marked-up raw data (in this case textual documents) which can be conven-
iently transformed into a variety of applications, e.g. into XHTML for web pages, into
versions suitable for printing etc. The production of XML documents is a very time-in-
tensive process for the encoder, since the documents have to be well-formed in order
to be validated. In order to facilitate the encoding to a certain degree, we use an XML
editor (concretely, 0Xygen). The project generally follows the guidelines of the Text En-
coding Initiative (the last version of the manual, TEI P5, consists of 1934 pages! For the
mark-up of manuscripts, see especially pages 320-424).

12 All marked-up manuscript texts are freely downloadable and can be used in ac-

cordance with the Creative Commons Attribution 3.0 Unported Licence (https://cre-
ativecommons.org/licenses/by/3.0).
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that - in funding. As such, the integration and publication of the raw
data as the web-based DCMT is aimed at more short-term goals,
based on local research projects, publication strategies, internation-
al collaboration, and pedagogical aspects.

5 The Reference Data Collections

The core of the DB project is the collection of texts, consisting of me-
ticulously marked-up manuscript texts, with a focus on the period be-
tween ca. 700 and 1000 CE. The late Tang (618-907), Five Dynasties
(907-960) and early Song (960-1279) periods are crucial for the study
of the development of grammatical markers and semantic items typi-
cal for early Mandarin/early 55 bdihua literature. As such, non-ca-
nonical texts preserved in the Dunhuang corpus*® dating from this
period are of great significance for reconstructing the early phase of
the development of many important features of Mandarin and other
Chinese dialects. In the project, we collect a corpus of medieval Chi-
nese texts which is relevant from various angles of research. Since the
great majority of pre-Song Medieval Chinese texts containing colloqui-
al elements were composed in the context of Buddhism, the DB mainly
constitutes a repository of editions of non-canonical Buddhist texts. In
addition, several important semi-vernacular literary genres are rep-
resented, such as early Chan doctrinal** and appraisal texts, “Trans-
formation texts’ (33 bianwén), Avadana (42 yudngi / X% yinyudn,
i.e. popular versions of narratives concerning the Buddha’s life), and
Sutra Lecture texts (i&#%¢ W jidngjing wén; i.e. vernacular sermons on
Buddhist scriptures).** All of these text types had an important impact

13 Dunhuang texts are spread in collections around the world (for the main holdings,
see Rong 2013). However, a great number of manuscripts have been made publicly avail-
able in the form of facsimiles by the International Dunhuang Project (IDP, http://idp.
bl.uk, London, with mirror sites in Paris and Beijing).

14 Many early Chan texts (especially those attributed to the so-called “Northern
School”) were contributed to the DB by Marcus Bingenheimer, based on the project
Four Early Chan Texts from Dunhuang. A TEI-Based Edition (2014-17). The results of this
project were also published in a printed form (Bingenheimer, Chang 2018). Although
early Chan texts show a lesser degree of vernacularisation as compared to other late
Tang genres, they are still of great importance for the study of the colloquial features
of the Chinese varieties spoken during the Tang period. Some manuscripts are of spe-
cial interest, e.g. S.735v, 5.2503, S.7961, Beijing 1351v, S.2058, P.2270 etc., which are
a treasure grove for researching the earliest predecessors of Modern Mandarin inter-
rogative pronoun {1 shénme ‘what’. In addition, some early Chan texts also show fea-
tures typical for Northwestern Medieval Chinese (for an overview of scholarship on
this historical dialect, see Osterkamp, Anderl 2017).

15 For ashort overview of Dunhuang popular literature, see Rong 2013, 398-412. The
above genres constitute our most important sources for the study of the spoken lan-
guage of the late Tang, Five Dynasties and early Song periods. Particularly the Trans-
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on the development of various literary genres during the Song period.
As the project progresses, we will also try to include other relevant
material, such as Tang poems preserved in Dunhuang containing col-
loquial elements, colloquial (and sometimes bilingual) phrasebooks,
schooling texts, lexicographical material etc. This corpus of texts is of
great importance for research on early colloquial grammatical mark-
ers and syntactic constructions, as well as the development of lexical
items. In the current version of the DB, ca. 140 texts are included (rep-
resenting ca. nine years of work for an experienced encoder) with a
rate of ca. fifteen new texts added every year.

6 The Digitisation of the Texts and Their Embedding
in the DMCT

The manuscripts are encoded following the guidelines established by
Marcus Bingenheimer (in collaboration with DILA), based on the mark-
up conventions formulated by the Text Encoding Initiative (TEI). The
mark-up focus is on textual features such as variant characters, loan
characters and character substitutions ({5 tongjidzi), damaged
and unclear passages, added/deleted/repeated characters, punctuation
and diacritic markers, abbreviations, notes in the text etc.** Mark-up
work is very time-consuming and difficult and one professional encod-
er completes in average ca. 15 manuscript texts per year, depending
on the length and difficulties of the texts. After the completion of the
mark-up, the texts are sent to Ghent University in XML format, trans-
formed into HTML form and embedded in the DMCT by the project
programmers. In DMCT, all texts are visualised in two ways (based on
the same XML file), as a ‘diplomatic’ version (including references to
variant characters which are projected as images on the upper right
side of the screen, when the cursor moves over a character with a var-

formation texts have received considerable scholarly attention (for the genre features,
see for example Mair 1983). Since recently, in the framework of a PhD project, also the
variant characters of #l %4 Zutang ji (ZT]; 10th century) are in the progress of being
integrated in the DB, based on a digitised version of an original print preserved at Kyoto
University (see below for more information). Currently, ca. 1,300 variants from the in-
itial fascicles of ZTJ have been input and analysed by Laurent Van Cutsem. For a full
list of marked-up texts currently publicly available in the DB, see https://www.data-
base-of-medieval-chinese-texts.be/views/texts/mcgbd_project/showText.php
and https://www.database-of-medieval-chinese-texts.be/views/texts/chan_
dunhuang/showText.php.

16 For a full list of features and how they are expressed in the mark-up, see http://
wiki.dila.edu.tw/pages/%BE6%I5%A6%ET%85%8CHEG%BC%A2%EEC%96%87%E4%BDW%IBRES
2695%99%E 5%AF%AB%ES%8D2%B7%EQ%BB%IEXEGBAO%ALREG%SICHACKESWBBT3SAS%EA%BD%IC
%E69%89%8B%ES%86%8A. Variant characters are also cross-checked with the large Tai-
wanese variant DB, Dictionary of Chinese Character Variants (https://dict.variants.
moe.edu.tw/variants/rbt/home.do).
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iant form, in addition to displaying other manuscript features), and a
‘regularised’®” version in which characters are represented in their
standard forms and other textual features are resolved into a ‘read-
able’ text (frequently, annotations are added in the footnotes, includ-
ing parallel passages from other manuscripts/texts, as well as refer-
ences to dictionaries and secondary literature).

The flexibility of the XML format does not only allow various HTML
transformations, but can also be used as the basis for a printed edi-
tion of a text. Below, I provide a schematic figure of the workflow from
manuscript facsimile to TEI-compatible mark-up, and the transforma-
tions of the XML file to two HTML visualisations.
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T
R
13
o -y oS

i P LR
e
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¥
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Figure 1.1 Based onthedigitised facsimile of the manuscript, the textis encoded in oXygen

by a specialistencoder (during the last six years, this work has been performed by Dr. Lin Ching-hui A5 £,
DILA), following the TEl conventions for manuscript encoding with some adaptations. In addition to basic
information (line number, missing/unreadable characters etc.; notes are integrated through an <anchor>
element), the focus is on the identification and recording of variant characters. Phonetic loans and other
substituted characters are presently only marked with <sic>, awaiting further analysis at a later date
(currently, they are integrated in a <choice> element structure, ‘X’ being a substitution and ‘Y’ the assumed
regularised form), the typical structure being: <choice> <sic>X</sic><corr>Y</corr></choice>. The screenshot
shows the mark-up of several lines of the 7l Jif%# Po M6 Bian (Transformation [Text] on the Destruction of
[Demon King] Méara), lines 50-58 of the manuscript Stein 3491v., a Dunhuang manuscript stored at the British
Library and a digitised facsimile provided by IDP

17 On details concerning the ‘regularisation’ of variants, please see the link above
(fn. 16).
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Figure 1.2 Screenshot exemplifyinga typical workflow:the passage encoded in 1.1is transformed into two
types of HTML visualisations in the DMCT. On the left side is a ‘diplomatic transcription’ with information on
many original features of the manuscript preserved (including the projection of variants, here referred to as
“non-Unicode characters”, on the right upper corner when moving the cursor over passages in light orange).
Totherightside, a ‘regularised transcription’is visualised, with problematic passages resolved into areadable
textand including annotations. Note that the ID number of the image of the variant visualised on the right
cornerindicates its exact positioning in the manuscript, concretely, being character 13 of the column (‘line’)
50 of Stein 3491 (S3491-50-13). This type of referencing helps us to interlink the graphical variants stored in the
Variants Module directly with the corresponding line number of the text in which they appear
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Figure 1.3 Occasionally, in the project, the marked-up XML file of a text will ‘re-materialise’ in the physical
form of a printed edition. As such, the circle of a text from the (physical) manuscript to a digitised facsimile,
and then to digital versions in XML and HTML formats, returns to the material world in printed form. The figure
here shows the same passage discussed in 1.1and 1.2 as edited textin Lin, Anderl, Hung 2017, 97**

7 The Modules of the DB

7.1 TheVariants DB Module

Since several research projects at the department deal with graph-
ical variant forms of Chinese characters as encountered in medie-
val manuscript texts, the mark-up of the variants has become one of
the priorities of the DMCT project. The mark-up is not quite homog-
enous in this respect, based on the fact that it combines the mate-
rials of two projects (i.e. the collaborative project with DILA, and
prof. Bingenheimer’s previous mark-up of early Chan texts). During
the latter project, variants were, whenever possible, cross-checked
with the Dictionary of Chinese Character Variants (DCCV), and the
drawings of those graphs extracted and used in the mark-up (using
the unique labels of the graphical forms in DCCV). Variants which
were neither found in Unicode nor in the DCCV were newly created
as drawings (many of these forms are pending to be included in fu-
ture versions of Unicode fonts).

18 For a detailed description of the process of transforming the XML file into a print-
ed edition, please see https://bit.ly/3sMQpPF.
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The DMCT project has continued to use those drawings whenev-
er possible, however, every ‘new’ variant is extracted from the man-
uscript as an image, and integrated as such in the DB. In addition to
the Text module, the Variants module is the most developed part of the
project, currently featuring ca. 37,000 variant-text passage relations.*

“Standard” character n

oMo BRI ERREAERENNARE =0

Variant character '5\ P T M PR TR

Sounton  TNRERR

Modern pronunciation

BN, FETH, BERNSN. ARTW

AT, NETA. AXNE NETH, BY

Link to text passage
“Show in text” leads to the line of

Drawing of the variant the ms. where the variant appears in

Reconstructions of Middle -
and Ancient Chinese
pronunciations
(Baxter/Sagart system)

remnme e The DB is interactive and users can add remarks / suggest corrections, etc.
5] u

Figure 2.1 Thisisascreenshotofan entryin the Variants module (avariant of character % ai),

with explanations of the various fields. The “Source in manuscript” field leads directly to the line

of the manuscript the variant appears in (exemplified by the text passage to the right). Since recently,
the reconstructed readings of Old and Medieval Chinese, based on the system of Baxter and Sagart,
areintegrated into the Variants Module

19 In general, we only include variants extracted from Dunhuang manuscripts. How-
ever, in the framework of a research project on the ZT]J (a text of crucial importance
for studying the vernacular language of the Late Tang and Five Dynasties periods),
ca. 1,300 variants were recently input by Laurent van Cutsem (covering the first fas-
cicle of this 20-fascicle work). As a collaborative project with Kyoto University (Zin-
bun kenkyiijo, Research Institute for Humanistic Studies), the variants are extracted
from a digitised version of a unique print of the woodblocks of ZTJ, housed at Haein-sa
in Korea (as supplement to the second carving project of the Korean Buddhist Canon
in the middle of the 13th century). The textual history of ZT]J - the early parts of which
were probably compiled in the middle of the 10th century - is highly complicated. In
addition, van Cutsem has recently produced heavily annotated marked-up versions of
the two prefaces to the ZT] (Van Cutsem 2020b, 2020c), as well as to an extensive ta-
ble and visualisation in Gephi of the lineage system promoted in the text (currently in-
tegrated into the DB; see Van Cutsem 2020a).
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Avery useful feature that enables users to simultaneously view all reg-
istered variants of a given character was added recently:

Standard character:
)

Pinyin transcription:

d

R transcription:

R

. ¥ of Ghimese Gharacter Varlants Comments.

l

a1 LEl BRI

&278 " S3497w-0065-00

&Z79

" P2187r-0026:09

" F-101r-0055-08

L1

" Poa045R02T114

[rir] " Db-07Tr-030810

] 545560009108

6284 PINT2000812

4285 " P-2305r-0143-02

20532 R34 3t
3nT " PS0390N4-14

37708 B SMO042-086-04

309 B PONA012273

uno PS0NS01013 :i-}-l': AD1944-030

7342 _)‘I;A 0T axm

Rconstructsd readings sccording 1o Willam Baxter / Laurent Sagart

‘Show/Add Comments

Figure 2.2 Screenshot of the function of the DB to collect and visualise all the variants of a specific
character registered in the Variants module, here illustrated by the variants of the character % i
(clicking on the link in the “Source in manuscript” column, the specific variant can also be viewed

as partofthetextitappearsin). The systematic study of variant forms is of great importance for

our understanding of medieval writing practices. Whereas in more ‘formal’ genres (e.g. copies of
canonical Confucian texts, Buddhist sitras, official administrative documents etc.) the character
forms are frequently adjusted to contemporary ‘standard’ (i zhéng) forms, semi-vernacular genres
are animportant source for actual everyday writing practices, often using popular non-standard
forms ({7 sizi). From our example here, showing variants of % gi from the 8th to the 10th century,
itcan be deduced that the dominant popular form for this character during that period was actually
very similarto its modern abbreviated counterpart (37)
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Figure 3 Highly schematicfigure of the development of the ‘modern’ Chinese interrogatives, many of them
having their sourcein the period between 700-1100 (marked with orange colour). The visualisation is based
oninformation extracted from vernacular Dunhuang manuscripts, supplemented with other primary and
secondary sources. As can be deduced from the data, a new set of interrogatives started to replace the fi-type
system (which appeared frequently in compound form from the early medieval period onward, as evidenced
especially in Buddhist texts; the fi] interrogatives are marked with blue colour; the light blue ‘box’ covers the
period of Ancient and Early Medieval Chinese (EMC), before the appearance of the ‘modern’ interrogatives).
By the 10th century, the system of early Mandarin pronouns and their ‘standard’ orthography had been nearly
completely established (marked in light green shading; the beige ‘box’ covers the period from ca. 700 to

1100, Late Medieval Chinese). Other pronouns evidenced by medieval manuscript material survived in other
Chinese dialects (marked with yellow shading). In the figure itis also shown how external features influenced
the development and spread of interrogatives, e.g. disyllabification processes since the beginning of EMC, as
well as the development of ‘Buddhist Hybrid Chinese’, a new type of Literary Chinese mixed with vernacular
elements and ‘Sanscritisms’ heavily influenced by translation processes from Indic languages into Chinese.
Other external factors include intensive migration events between ca. the 2nd and the 4th century, and then
again between the 8th and the 10th century

7.2 Syntax Module

In this part of the DB, information on syntactic markers of Late Me-
dieval Chinese (LMC) are collected. The information on these mark-
ers is extracted from texts collected in the Text Module, external text
corpora (such as SAT and CBETA), additional Dunhuang manuscript
material, as well as relevant secondary literature. The module aims
at functioning as a reference tool, providing information on the use
of LMC function words, their historical development, their orthogra-
phy as encountered in manuscripts, their relation to other function
words etc.?® The use of the markers is illustrated by example sen-

20 The fields in the input interface also include information on (historical) pronunci-
ations, notes on variants and phonetic loans used for the marker, dictionary referenc-
es, as well as references of occurrences in primary and secondary sources. Since the
information provided on the function words is still fragmentary, this part of the DB has
not yet been opened to the public.
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Edined:

Source referentes:

P e

Figure 4 The left side shows the input mask of the Sentence Analysis Module, featuring a segmentation tool
(each segment has fields for the word in Chinese characters, the pinyin reading, reconstructed LMC readings,
as well as word-for-word transliterations), a tree generator, in addition to several fields for various references
(e.g. translation, notes, editions etc.). On the right side of the figure, the HTML transformation of the interface
entryinto a page of the Sentence Analysis Module of the DMCT is shown. The entries in this module can be
linked to the respective entries in the Syntax Module (in the example above, to the entry on prefix i @)

tences (collected in the Example Sentence Module and linked to the
respective entries in the Syntax Module), as well as links to the line
where they appear in the digitised manuscripts of the DB. The indi-
vidual entries (currently ca. 700) can also be arranged to form ‘chap-
ters’ (e.g. on classifiers, or interrogatives etc.), and we aim at devel-
oping this feature in our future work on the DB (ideally, this module
can eventually be used as a ‘reference grammar’). The Syntax Mod-
ule plays an important role in the department’s research on Chinese
historical syntax (for an example, see fig. 3).
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7.3 Sentence Analysis Module

This module is interrelated with the Syntax Module (which is de-
scriptive in nature and records the basic functions and the histori-
cal development of a marker) and serves the purpose of illustrating
and analysing the functional realms of syntactic markers by present-
ing examples of their usage in phrases/sentences. The interface con-
tains fields for the example sentence and its translation, notes on the
phrase/sentence, a segmentation tool, and the possibility to include
a tree analysis [fig. 4].

7.4 Chan Phrases Module

This DB module has been recently added in order to accommodate
the results of an ongoing PhD project** on the syntax and semantics
of 4-character Chan phrases of the Song dynasty, which are often
contextually and pragmatically encoded, and the meaning of which
is frequently very difficult to retrieve.?? In addition, these phrases
often contain dialect and local vernacular expressions (some of them
still preserved in modern dialects), and are as such important sourc-
es for the historical development of lexical items.?* The module aims
at collecting these 4-character phrases which play an important role
in the rhetorical structure of colloquial Chan texts of the Song and
thereafter, register the source texts they appear in, collect referenc-

21 The material of this module has been mainly collected by Zeng Chen /% (research-
er of Sichuan and Ghent Universities in the framework of a Joint PhD project). Current-
ly, most data are collected in spread sheets, including thousands of Chan phrases with
references to their sources. In the further work processes, these data sets will be im-
ported into the Chan Phrases Module. As a sub-project concerning this part of the DB
and the research related to it, we will focus on the identification of dialect elements in
Chan phrases, as well as try to trace their development from their historical sources
to Modern Chinese dialects (the results of this work will be also presented in the form
of a joint research paper, currently in production).

22 Inaddition, these phrases were often alluded to and commented on in later works,
as well as re-embedded in new contexts.

23 Some of these semantic items spread even ‘internationally’; a famous example is
¥ diza ‘come close and squeeze > to check; to probe’ (in the Chan context, often con-
cretely referring to engaging in an exchange of questions and answers about the Bud-
dhist teaching), which first appeared in a Song Dynasty Chan text in the phrase —#&
—4 yi di yi za (EITEBFAERIFES: Yuanwu Foguo chanshi yulu ‘The Recorded Sayings
of Chan Master Yuanwu Foguo’; CBETA, T.47, no. 1997, p. 756, b20-5; for another ex-
ample, see CBETA, T.47, no. 1998A, p. 915, b18-24). After Chan (Jap. Zen) was intro-
duced in Japan during the 12th/13th century, the word #¥ Giza started spreading be-
yond the confines of the monastic communities, eventually becoming a high-frequen-
cy word with the meaning ‘to greet sb. (formally)’ (Jap. #* & aisatsu). In this mean-
ing the word was probably re-introduced to China and is preserved as loanword in the
Minnan dialect (ai*sat°tsuh?).
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es from historical and contemporary secondary material, analyse
their syntactic structure and provide tentative English translations,
as well as trace their path of development [fig. 5].

Cham phrase:
LEE L
Entry IEx

bikorgieictns
Extended meaning

Mot clear / saversl scholarty opinicns
Syrtax e

Responsitty.
ChenZersy
Description:

R iz preserved ety
RE (BIESEN- W) , R R (NE. RE, BWH) oy
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(RAMIEERRY 700 0 T (HEETE) - (ANENEERET) | FRAEERATR, A (N SREAR, NLEENEE. EaE
BN, FoRRMNE, OSERE g -AER (ETE) B - LAENTHENE, EEREEAR. ) (NEX - EESREER) - (KTR
Y 8=, ZHE (K9P &8 'RETERE, RESTME, 5

(REEWNARY T A THE. R, (RRE) | TARENGRT, IAAENE MERERTF, XEEN, SRNAME . rSYnm
Wove ) wE: TER—A, TREA, SRES, BENE. 52 (R (N2 8O=-) 5 (REX: & (EeEE) = (AFRE) , |8 45
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Figure5 Screenshotofanentryinthe Chan Phrases Module (the phrase £:fL 211 bikdng léichui).
Theentry provides a description of the phrase, a tree analysis, sources in primary texts and references
insecondary literature, links to related phrases etc. In addition, occasionally the path of development of
semanticitems is traced (i.e. the usage in modern Chinese dialects). Here 23 [éichui’is traced to Cantonese
loeyH-scey™, which has preserved the original semantic (‘to hang; dangle’) of the word

8 TheDB as a Pedagogical Tool

The above description focused on the DB as a tool for research on
medieval Chinese texts. An additional important aspect is the inte-
gration of the DB into the teaching environment of advanced master
student courses at the Department of Languages and Cultures, Ghent
University. The materials provided by the DB are regularly used in
classes on Chinese Buddhist texts and culture, as well as for training
the students in manuscript decipherment, historical Chinese writing
conventions, medieval Chinese syntax and semantics. The materials
are also used to compare the Dunhuang Buddhist narratives edited
in the DB to their ‘canonical’ versions, in order to demonstrate how
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key narratives have been adapted in terms of contents, language,
and genre features to specific audiences (e.g. the vernacularisation
processes one can observe in many manuscript versions, in order
to adapt a narrative to a Chinese general audience).?* In the master
course, students also have to produce annotated translations of se-
lected parts of the specific Dunhuang text discussed during the term.
For the future development of the DB, we plan to feed the results of
the master courses back into the DB, for example as revised and ed-
ited versions of the translations jointly produced by the students.

In addition to training master students in a classroom environ-
ment, the DB has also served as the basis for several master theses on
Chinese Buddhist texts and/or Medieval Chinese linguistics.?* Anoth-
er aspect, which has become increasingly important during the last
years, is the possibility to work on the DB in the framework of oblig-
atory internships which master students have to perform as part of
their master education (ca. 240 work hours). Most of the work is per-
formed online (e.g. collection of materials, input of the materials into
specific modules, analytical work etc.), in addition to regular meet-
ings with the supervisor. This aspect related to the education of mas-
ter students in the framework of the writing of their theses, as well
as the internships,?® have proven very promising in the development
of the DB, and provides the students with an efficient training plat-
form for working with (manuscript) texts; at the same time, it gener-
ates manpower for refining and expanding the DB.

24 As a concrete example, the master course Buddhism. Texts and Material Culture
(MA, Spring 2020) dealt with the conversion story of Nanda (who figures as one of the
main disciples of Sakyamuni in Buddhist scriptures), comparing canonical versions
with the K% yinyudn genre version preserved among the Dunhuang manuscripts. The
students gained reading practice in both Buddhist Hybrid Chinese (i.e. the language of
Buddhist translation literature), as well as the semi-vernacular of the Dunhuang manu-
script version. In addition to the philological/linguistic aspects, the students would be-
come familiar with various genre features and would analyse the literary structure of
the various versions (which emphasise different aspects of the story).

25 Inthe most recent master thesis, a student analysed the structure of preposition-
al phrases based on the data provided by DMCT (Dewaele 2019). Methodologically, the
candidate extracted all prepositional phrases from the texts published in the DB, and
analysed them comparatively and diachronically, as well as sorted by genre. Another re-
cent master thesis dealing with vernacular Dunhuang materials is van Rentergem 2019,
analysing the Buddha biographies of the so-called /\ 5% baxiang bian genre (transfor-
mation of the eight [main] events [of the Buddha’s life]).

26 Internship assignments of 2020-21 will focus on the input of character variants of
the earliest period of Dunhuang manuscripts, dating from the mid-fifth and early sixth
centuries (see Silk, Galambos 2017), and the comparison of several Dunhuang version
of the #4iC Soushen ji (Records of the Search for the Supernatural).
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9 Final Reflections

DBs and digital collections of textual materials have become indis-
pensable tools in the field of corpus linguistics. While typical cor-
pora are repositories of text samples reflecting natural languages,
collections of premodern texts necessarily will feature a number of
particularities in terms of the selection, gathering, and the prepara-
tion of texts, as well as concerning the ‘mining’ and analysis of lin-
guistically meaningful data. While there are a variety of large digi-
tal DBs available for premodern Chinese texts,?” specialised DBs on
non-canonical manuscript materials (which are of paramount impor-
tance for research in the culture and language of the Late Medieval
period) are still very rare and the information they provide is rather
limited. Establishing the DMCT is an attempt to fill this gap, by pro-
viding high-quality digital editions of LMC key texts, and develop an
analytical apparatus dealing with this type of manuscript material.
As described above, the DB also has a ‘socio-institutional’ function,
trying to address the specific research constellation at our depart-
ment, and providing material for both more Buddhologically orient-
ed, and linguistic studies.

In addition to fulfilling its main function of producing and provid-
ing high-quality marked-up medieval text versions, the DB project is
driven by specific research interests and topics, and is as such in a
permanent state of change and evolution. Accordingly, the DMCT is
built as a system of interconnected modules, each module fulfilling
a certain function and being embedded in a specific research con-
text (predominantly PhD research projects and international collab-
orative projects).

In order to widen its significance - justifying the considerable in-
vestment of work power and financial resources - the DB has also be-
come an important element in the training of advanced master stu-
dents, exchange students from China, in addition to being used in the
framework of internships. The work invested in the DB in the frame-
work of these pedagogical contexts is also an important source for
expanding the scope of the DB by feeding the produced data and re-
search results back into the DB.

27 In addition to those already mentioned, large DBs suitable for research in Chi-
nese historical linguistics include: www.cncorpus.org, provided by Peking University
and including both Chinese modern and premodern text collections; a variety of large
text DBs offered by Academia Sinica, Taiwan (http://www2.ihp.sinica.edu.tw/in-
dex.php), including the Scripta Sinica Database (which comprises ancient and medie-
val Chinese texts, consisting of more than 700 million characters); and the huge num-
ber of premodern texts provided by CTEXT (https://ctext.org).
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