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Introduction

The projects described here have started as part of the COE program “Toward an Overall
Inheritance and Development of Kanji Culture” with funding from 2003 to 2008.

There are two main objectives: The first one is to develop methods utilizing information
technology to make not just the words of the documents that serve as witness to traditional Chinese
culture, but also the underlying structures of knowledge that are implicitly embedded therein,

accessible for analytic processing. The second objective is to build a prototype of such a database,

'This is a preliminary report not for citation.



in this case, documenting China, its culture and intellectual mindset as of the Tang period (618-

907).
In the presentation, I will focus on two projects, that have been conducted as part of this:
«  Resources for Tang Studies
- Knowledgebase of Tang persons

Both of these do collect material about Tang persons, but the way this is done is quite different.
The overall objective however, that is, the attempt to represent such information in a machine
readable form, that can be used to further analyse and process the information is similar. I will start
out with an excerpt of the plan, as of 2003, which in hindsight is of course to be taken with a grain

of salt.

Resources for Tang Studies

The following is an excerpt from a document that laid out the plan for the Knowledgebase part

of the project’:

The Knowledgebase of Tang Civilization (BT + ') ¥ X — R) is an attempt
[...][to provide] a comprehensive electronic archive of information about China
during the Tang dynasty in a way that allows new ways to access, analyze and
expand the information. It's main point of access for researchers will be a web

application, but other interfaces will be developed.

Initially most of the information will be textual, enhanced by images, visual
reproductions of objects, such as digitized maps. The distinguishing feature of the
knowledgebase is the way information items are interconnected in a flexible and

innovative way.

The information in the knowledgebase will be organized along the following
information axis:

* Personal names, dates and activities of people of the Tang.

* Placenames and references to locations, administrative geographical units.
*  Works created during the Tang, including texts, artefacts and buildings

* Calendar and time

* Events of importance and influence

’The quotations are from an English draft that has never been published; a Japanese version translated by Yoichiro
Akiyama FX LI —EB has been published as Wittern 2004.



Work started out with the two dynastic histories and the section on Tang of the Zizhi tongjian &
B @ % by B B¢ Sima Guang (referred to as Tangji [ iC from now on). Early on, it was decided
to work from the modern punctuated editions, since problems of textual transmissions seemed to
play a minor role for these texts, especially when weighted against the gains that could be reaped by
taking advantage of the richness of information that could be inferred from the punctuated text, and
was such available for processing, of which in the context of this project, the markers for proper

nouns where especially interesting.

During the input process, which was outsourced, we thus asked the keyboarding company to
add a number of extra symbols for the proper nouns, which could at the input level be divided into
two classes, titles of works on the one hand, and other proper nouns (including names of persons
and places, era names etc.) on the other hand. It was then attempted to disambiguate the proper
names and assign them to the corresponding categories. At the same time, the adding of structural

markup according to the Guidelines of the Text Encoding Initiative (TEI) to the texts began.

To proceed with the tools available turned out to be rather difficult. First attempts at using
simple heuristics for automatic disambiguation of terms where not very satisfying, so it seemed to
be more promising to manually work and then use the result as a training base for automatic
procedures. Of the different texts under consideration, the Zizhi tongjian Tangji was selected for
manual markup of proper nouns. In a first phase, special attention was paid to personal names. For
this purpose a registry of persons mentioned in the texts was started. Every person was given an
entry in this registry and assigned a key code that could be used to identify this person. This key
was then entered into the texts whenever this person was mentioned, whatever the name used. This
required therefore a considerable effort to identify persons, especially where different persons with
the same name exists, or where a person has been addressed in the texts with a variety of names. In
addition, since the work on this was divided up among different operators, lists of names and
persons had to be maintained and made available for reference, which again was difficult with the
tools at hand. However, the advantage of this procedure clearly was that only attested names were
entered in the databases, and all entries where directly linked to their sources in the texts, so that
verification was possible at every stage. Only with the advent of a completely Unicode compliant
version of the (commercial) database development program Filemaker became it feasible to use this

for maintaining some of the tables.

To make this process of identification easier, in addition to the texts already available for
reference, we compiled lists of persons and their names from available sources that could be used as

an online reference. At the moment, this reference file has grown to almost 30000 persons. This



reference file will be reusable for other purposes as well, for example in assisting the analysis of

texts that have not yet been marked.

While the main work was concerned with persons, some work has also done to assign identifiers
to place names and track the changes that took place here over time. Since, contrary to persons, the
size and location of administrative units also changed, this is a much more difficult task that
requires more work to become useful. A lot of work in this area, based on much better expertise
was already under way elsewhere, so it seemed better to avoid duplication of effort and rather look

for opportunities to eventually integrate our work with databases in existence.

Conceptually, the content of the repository can, as outlined above, be divided into the primary
resources, which are the source texts in this case, on the one hand, and additional information about
the text, its content, persons and places mentioned in the text, events that occurred and all the things
mentioned above. There is considerable debate about how such information could/should be
handled. One school of thought seeks to organize this additional information into hierarchies of
classes and their instance, in a way similar to philosophical classification systems as proposed for
example by Aristotle. This will allow to specify very general and abstract questions like "show me
all sections that mention birds" or "show me all persons born in the coastal areas">. The other school
of thought tends to organize things in a less structured, ad-hoc way by attaching labels to
information items, but not using these labels for purposes of organizing these items in a hierarchical
way. This way of organizing information has recently been called folksonomy (as a combination of

folklore and taxonomy) since it is frequently connected with discussions of the "Web 2.0" *.

In addition to these approaches, a more theory neutral approach to encoding such information
items based on Topic Maps® has also been tried® but in the end it turned to be too inflexible and

ineffective for the purpose.

Results

As originally planed, the texts that have been proofread and marked will be available through a

web application interface developed for this purpose, more details of this will be given below. In

’The efforts surrounding the Semantic Web, do belong here, see for example Berners-Lee, Hendler and Lassila (2001)
and Berners-Lee, Shadbolt and Hall (2006), but also the discussion of ontologies and other efforts inheriting methods
from Al (Artificial Intelligence) processing in a more general sense.

*Web 2.0 is a recent buzzword, which was introduced to the larger public by the publisher Tim O'Reilly in to indicate a
new modus of the World Wide Web that allowed more user participation; among the characteristics mentioned by
O'Reilly is the use of tags (folksonomies).

A method to associate arbitrary information items with information ressources, and in addition ot that also encode
relations among these information items. A international standard ( exists for Topic Maps and a small community of
vendors and developers is developing applications based on it.

SThese experiments, using the Ontopia Knowledge Suite by the Norwegian company Ontopia have been introduced to
the Topic Map community in (in Japanese).



addition to being accessible through the web application, the texts produced in this project’ will be
made available in their raw TEI-encoded XML form as described in the following section. The
other data files produced, such as the authority file for persons, which have been produced using the
MADS format®; this is used within the Web application, but it is planned to be made available for

download.

Text and markup

The text used for the digitization is the punctuated edition of the Zizhi tongjian, published by
Zhonghua shuju in 1956. The text was chosen because the aim of this project was to capture
structural and contextual information as far as possible, so a modern, punctuated edition seemed to
be preferable. The markup applied to the text can be divided into three main categories: structural,

semantic and documentary.

Structural markup

Structural markup makes the structure of the document explicit. In the case of the Zizhi
tongjian, the text is divided firstly into 16 dynasties or kingdoms. Only one of these, the Tangji &
ZC in 81 juan, which is by far the most voluminous section has been the focus of the current project.
Within this section, there are further subdivisions by ruler, then by era and finally by year. The
editors choose to treat a calendar year as the basic unit, although obviously some changes of
emperor or era do not fall at the beginning of the year, the structure is therefore not strictly nesting.
Within a year, the narrative is divided into individual paragraphs. These paragraphs can already be
infered from earlier texts, where white space between episodes sets them apart. In general, the
editors of the Zhonghua shuju edition followed these earlier divisions, which might in fact go back
to Sima Guang himself and attached numbers to them, which run sequentially within a year,
however there are cases where such a paragraph is further divided, in which case the paragraphs are
not numbered. The paragraphs form the most basic unit of the narration, which can be considered as

reporting one event.

To record this structural division, the generic element <div> has been used down from the Tang
Records, to the eras and the years within one era. While the Zhonghua shuju edition does not make
further divisions within one year, instead applying the era name of the longer part of the year to the
whole year, but noting the fact that there is some change in an interlinear note, this electronic
edition does mark the change where it occurs, some years are thus divided into two or more

division. The change of the ruler, which also brought a change in the era, however has not been

’At this moment, that is the Tangji section of the Zizhi tongjian and about two thirds of the Chuxue ji FIEZ25C.
SMADS is the Metadata Authority Description Schema developed by the Library of Congress.



marked with structural elements, since sometimes the narrative is proceeding in a way that allows
no clean division. The following example shows the beginning of the era Wude E f& which is
slightly unusual, since it is the only one that starts at the beginning of the year rather than at the

point where the era changes.

<div level="1" xml:id="zztj-n0O1l" n="E{E">
<head n="RfE">EfE</head>
<div level="2" type="annual" n="0618" xml:id="zztj-n0l-y01">
<head n="E{E-1">
<date n="R{E-1">R{ETF<note place="inline"> (JX&E. 7x—/\)</note>
<note place="inline">
<date>®FHA</date>F<dyn key="chl74">fE</dyn>i&, IRH/IT, </note>
</date>
</head>
<div level="3" n="1">
<p xml:id="zztj7-6030-p01">
As can be seen, some additional information has been placed in the attributes to make it easier to
process the texts; 'xml:id' is assigning a unique identifier to the specific element, which can be used

to link to this element.

Within a paragraph (marked <p>), sentences (<s>) and phrases within sentences (<seg>) are
marked, all with a xml:id attribute to uniquely identify them. Interlinear notes have been moved to
the end of a paragraph and marked with <note>, the original point of attachment is given with the
<anchor> element. The content of the note is further analysed; citations with attribution are marked
with a <cit> element containing the attribution (<bibl>, which is not necessarily a proper textual

reference) and the attributed quotation <g>, as in the following example:

<div level="3" n="3">
<p xml:id="zztj7-6031-p03">
<s xml:1d="zztj7-6031-p03-s1">
<seqg xml:id="zztj7-6031-p03-sl-segl"><date type="day" value="0627-02-06">2*%
</date>, </seg>
<seg xml:id="zztj7-6031-p03-sl-seg2">%l: </seg>
<seg xml:id="zztj7-6031-p03-sl-seg3"> 'BESHAE FTR=SULEABESE, </seg>
<seg xml:id="zztj7-6031-p03-sl-segd">EHHEIEZ, </seg>
<seqg xml:id="zztj7-6031-p03-sl-seg5">BXHFH, , <anchor type="note"
xml:id="ref-zztj7-6031-p03-n.1"/></seg>
</s>
<note place="inline" xml:id="zztj7-6031-p03-n.1" target="ref-zztj7-6031-p03-
n.1l">
<cit xml:id="zztj7-6031-p03-c.1l.1">
<bibl> <rm key="r06728">F2KE</rm>H : </bibl>
<g> <dyn key="chl00">E</dyn><dm key="dm07294">F<g type="org"
rend="A" ref="#u20839WﬂW</g></dm>
<dm key="dm01809">KAEEk</dm>, BIMLZE2 T, EERt, (...)
</cit>
</note>
</p>
</div>

Semantic markup

In addition to the marking of the structure, markup is employed to distinguish semantically

interesting parts in the document. The following have been marked:



* names of persons (<rm>)

* names of places (<dm>)

* names of works (<title>)

* dates, era names etc. (<y>, <date>)

* names of tribes or ethnicities (<ym>)
* names of dynasties (<dyn>)

For some of these, examples of usage can be found above. Of these items, the first two have
been further analysed. In the case of personal names, attempts have been made to identify the
person referred to and record this identification of the person through a 'key' attribute, which points
to a unique identifier for each person. It is thus possible not only to search for persons by the names
used for them (which might change or vary according to circumstances), but also find all
occurrences where a person is mentioned in the text by using this identifying key. In the same way,
key attributes have also been added to place names, but for the moment they have not yet been
further rationalized. Dates have been analysed and months and days have been given a 'value'
attribute that contains the corresponding date in the Julian calendar, for months this is the date of

the first day of the month. Dynasties also have an identifying key.

Documentary markup

The Zhonghua shuju edition notes important differences or emendations in the received text, as
seen in the editions used. These differences have not been verified with the source texts, but they
are nevertheless documented. Like the notes, they are moved to the end of the paragraph so as to not
disturb the text flow, and expressed in machine readable form as follows: The whole expressions is
wrapped into a <app>(apparatus) element, which contains as its lemma (<lem>) the text as used by
the Zhonghua shuju editors (but left out if there is no corresponding text) and as its reading (<rdg>)
the alternative text as indicated in the modern text, its 'wit' attribute gives the witnesses that bear
this variation. The 'resp' attribute on <app> has been used to record a statement of responsibility, if

such one was given.

<p>
<s>(...)
<seg xml:id="zztj7-6066-pl2a-sl-segb">
<dm key="dm08619">EM</dm> K& E<rm key="r03311">EEBEH</rm>F <dm key="dm03601
"S> EE</ dm>
ITERE, </seg>
<seg xml:id="zztj7-6066-pl2a-sl-seg6">KETERE, </seg>
<seg xml:id="zztj7-6066-plla-sl-seg7">ES <rm key="r01299">ZF
<appSpan xml:id="beg72id303625">&)</appSpan></rm>&E, </seg>
<seg xml:id="zztj7-6066-pl2a-sl-seg8">4riEiH<g type="org" rend="E&"
ref="#u25802">88</g> <ym>F</ym>, </seg>

</s>(...)
<app from="beg72id303625" resp="=E">
<lem>&f</lem>

<rdg wit="+ZITAKR T+—ITAR">IE</rdg>
</app>



</p>

Normalization

The characters used in the text do not always reflect the specific shape that is currently used for
such a character in Japan. In accordance with the textual model developed and employed here, this
has been normalized to one standard form, while the specific form used in the text is recorded.
Where several similar characters exist in Unicode, the one most common in Japan (except for
modern simplified characters) has been used. For example, the character de & is frequently seen as
{%, similarly 2 is often written as 2. While the choice of which one to use is somehow arbitrary,
the one that is more easily entered into computer systems in Japan has been considered the standard
form and character usage in the text has been normalized to use this standard form. However, the
character that comes closer to the one used in the printed edition is recorded and can be used for

display if so desired. The <g> element is used for this purpose as seen in the example above.

Other data files

In addition to the primary text, auxiliary information that has been developed about the persons
mentioned in the text. An authority file, containing the names, including variant names, of almost
30000 persons mentioned in sources on the Tang history has been created and encoded using the

international standard for authority files developed by the Library of Congress, U.S.A.

A knowledge base of Tang persons

In contrast to the Resources for Tang Studies, which has been built in a bottom-up way by
marking names of persons in the text and then extracting this information, in the Knowledge base of
Tang persons (Pers-DB for short) information has been collected from existing reference works,

anthologies like the Quan Tang shi 2 E5F or the Quan Tang wen £ /& 3, building on the series of
reference works for Tang Studies Tang Civilization Reference Series FE{XHFZED LI Y compiled

by HIRAOKA Takeo “F [ E X and his collaborators in the 1950s and early 1960s at our Institute,
as well as more recent reference works like the Zhongguo wenxuejia dacidian H [E 35 3R K&
(B LK %) compiled by Zhou Zu & TH and his team (Beijing, Zhonghua Shuju, 1992). The aim

was to include and expand on the results of centuries of research on Tang Civilization.

A technical prerequisite for the work done here was that all Unicode characters, including those
in Extension B, could be represented. At the time this project was started, this limited the choices
of available software considerably. To keep things simple and flexible, it was therefore decided to

start out with a simple text-file based input form, which could be gradually extended and improved



on. The modelling was done by grouping related information items together in a hierarchical order

(the appendix has a sample with the data for Han Yu 27 filled in):
« Names
« Dates
«  Places of origin
Family relations
- Examinations
«  Offices
- Works
- Biographical sources

The text files with these input records where kept in a version management system on the

project server and the team would update these files when new information was found.

To make this information available on the Web, it was at a later point converted to a XML
representation, which allowed more fine-grained modelling of the data. A sample of the same

record in XML is also given in the appendix.

Bringing it all together

Having these rather different attempts to represent essentially the same information cries for a
unification and consolidation of the data. Such a process is under way now, which presents also an
opportunity to learn from the experiences and make necessary adjustments. The web site at

http://tkb.mysds.jp already shows first results of this effort.

Modelling of time

One area which has not been sufficiently addressed so far is the modelling of time, which is
notoriously difficult when dealing with Chinese sources, due to the idiosyncratic way of expressing
units of time, but also more generally in historical material, due to the inherent of fuzziness and
incompleteness of the data. Computers require data to work with and working with computerized
data seems to inevitably create the illusion of precision even if no such precision exists. In
attempting to model time here, a deliberate attempt has been made to allow both precision and

certainty to be expressed in a way that makes these available as dimensions of the data to be

modelled.

In the new model, time is made a first order object with the following characteristics:


http://tkb.mysnd.jp/

A point in time is represented as instance of a Dat e object. This is represents a point in time
with a precision of 1 day at best, but it can also be much less precise. It might contain a link to the
month, which in turn links to a hierarchy of year, reign, emperor and dynasty (all of which are
represented by separate database tables with the necessary entries), and it will also contain a field
that gives the representation in the Julian calendar, its representation in the cyclical ganzhi
representation. The point can also be defined by giving a range deliminated by a start point
(not _before) and an end point (not _after) or a designation such a 'Mid-Tang', 'At the
beginning of the reign of Xuan Zong' etc., and for all these a value for certainty can be asserted,
which currently is only one of the three CERTAIN, DOUBTFUL and NEED CHECK. This will
make it possible even for date expressions not directly bearing a numeric value to have such a value
assigned to them for computational purposes, thus allowing such dates also to be included in
calculations, tabulations and the like, while at the same time retaining the original value of the date,

which might have other connations beyond those available to computation.

To express dates in such a way introduces a certain amount of overhead, which is almost
neglectible with just a few thousand records, it remains to be seen how this will scale as the
collection of data grows. At the moment, the underlying calendar has only made available for the

Tang period, but further preparations for other periods of Chinese history are under way.

Appendix

Example of text format for collecting and inputting information:

BHL &
Gx=/4£5F:.768
£z /7% . 825
EEFE/FE

w4 (MR
ZRT/ 0 BR
ZET/EE B W
ZH/F 8 Bz
ZET/HEHT B A
ZFi/R B X
2R/ S

Z/ B mER B BN
HE/ B . Wk HERIN/ FEB5
HE/HE : EF

HE/BE

HE /4

HE/ZEH#

K%/

RFP/A EHE

K% /%

KR/ F5H

RE/FhEBE (R)

KR /RE

R/ ET@O0$ATS



B/ ER ERESERSEE @ﬁ $5x12%7A8 *RRBEESHEFE@FFS AT 5 7Y

PELtQEFE$ 5T 8 ﬁﬁﬂi@ﬁ $xE|AT19 BLSOES IEFEEREQ
Fa uTED'T_L BFiE 5T REQES $71:7FD1 #6H8 #E S5 B8 OHF ¢ TB?%%‘K%$TT:?FD4
RS OFES$EE | TS HEWJ_E%EB@E $TH6 KBE+FS $TH 7 124
ZBER QiEAS $7E5FD8 &Eéﬁﬂ"}“‘@ & $ TN 8 %‘Ij]EBEF'@? &S RE | T SISIEQFES : t0
E&$A$|I*ﬂ9 (&) Fn%I5 @i $ckNO0E1 28 #HE /\@$DD$I*D1 1%F1A X
FAEFOES TERASQES 'FL%FFHET/EE$I$D1 2% 8H THIER BB CFFE &5 #0 )N %1 5£ QFF &
$TAI1 4 RINFI £ QFFES REHEFESSTAM15FE9A EMFRQOEFESSIERE1ET7R &
‘&Bf%ﬂﬂ@%i%_ﬁﬂ;é:;@* $f\z§3 & () ﬁﬂijtﬂi@i SRE3 ENFBAFEFSIEE3IE10A
=ik
B/ EE: (ERE) (HErEaIprfugE+- /E- EXN) (FERTERT) (RERETREE
) (BsRER) (GEEREE) (GmeE %ﬁ¢>> #H(2EX %547-568) # (2E
5+ £336-345) # (FEFHR BEHE £5) # ({8 £24)
BRE/LE . H (REDBEBIEAITR) (EEE- 160 AfH) (FTEE- 176 K
??)% ﬁfﬂgﬁﬁ% %34) (EFFERKE- £5) AEE (BT FEL)
EE . B

Example of input data in XML

<fEA id="7-336">
<BEHL>BRIEHL>
<pE>BE</f>
<GE>ER  TW</EE>
<F>#E RBrzus>
<HEIT>RE +HA</HEIT>
<FR>FE  N</ER>
<ZE>REER</ZAE<BZESEE VB E><BESENA/EZET>
<K F>T68</EFE>
<FRE>B5</FEFE>
<BF </ BEE><B 5 o "SRIE>EN/ mlE<vEfE>
<Hj B>8%</H E>
A>a hIE</3L
<%‘<Eae "R”>$EE.’</§<BE>
<BHEE><fER><P} B> </F B><ER>B B </ R><B> 5 It 8</B></fEik></FH &>
<EE>
<ERC<EREZ-ERESHEBRSHE<ERZ><IFEG><F>ETT 12 F 7 A<></FdH
></B B>
<ERCo<ERA "false">RE B E &1 EF</ B R Z><IFo><BE> 5T 15</B></1ES
></B B>
<BERo<ERBE>TPIE < BERZ><FEH><Fr> 8T 18</F></Fa></ B>
<ER<ERZ-EBEEMHL<ERZ><EFH><B>XE | AT 19</H#></?F$ v></B2 B>
<ERC<ERZ>B LUS<ERZ><FEG </ T8>
<EB><BERE>IRFZESE<ERZ><FEa><BpBREMI<E><Fo></ B>
<EB<EREZ>-EFE LS AREEREG><FES><>TH | F 6 A</B><Fa></
B B>
<BERE-<ERE>EE 8N i</ B E><3FES PR ERE "><FEF>TT AN 4</BF
></{FEH></BH>
<BERC<EREZ>TES<ERE><FEG><>2F | T s</F></Fa>< B>
<BERCo<ERE>B A &M</ B R Z><3FH><ke>ITi 6</B></iFEH></ B R
<BE><EREZ>KEHEL<ERZ><3FES><Br>Iofn 7</></HFa></ B R

<ER "1"><ER > L ERER P </ B R R ><dFE H><>IT R 8</H#></T$ 7></B B>
<EH "1"><ER B> L EREEYBERZ><IFa><F>Io i s</Fe</ESm></ B>
<ER ">S<EREZ>Z A </ BEREZ><IFSG><FF>RE | T 9</H#></T$

></B B>



<BB "S<EREZSEEYERZ><EFS "ENE>S<FE>REE | JTHN
O</B></FFEa></B >

<BERE><ERA "F>SHHEFE</BRE><IFES><BF>TTHI9 F 12 B </BR></FEda></
B B>

<ERC<EREZ>FPESAEREZ><FEa><B>TTH 11 £ 1 B<F<Fa></ B>

<ERC<EREZ>AFARFVEREZ<EFES < BER>

<ERC<ERZ>TTEIBYEREZ><EFES "FEIEE B R "><RF>ITH 12
F 8§ B</B><ESH></BER>

<BERo<ERE>TEFE<ERZ><F S >< B>

<BERBo<BERRE> NG| £ </ BHRE><FEa><B>TT i 14</B></iFEa></ Bl

<BER<ERZ>RINAE< BB E><EFEH < B>

<BEREC<ERE>-BFRBE</ERBA><FEG><BF>TTH 15 £ 9 B</E></Fa></ B>

<BERo<ERE>EHFMERZ><Fo><Rp>RE | £7 A</F><viFa></ Bl

<BEBC<ERE>FHFM<EREZ><FEG < BER>

<ER "I><FEE> T F<BERE><Fa><F>-RE 3<RF></FEa></ B>
<ER "3><ERA "FSEH B KRB E><IFG><B>-RE 3<B><4F
a></BF>

<EB><ERE>EMFR< BB EZ><FEa><R>RE 3 £ 10 A <E<iEa></ Bl
<ERB><BERE>EMHEFR<BRZ><FEG o< Bl
</EEE>
<EE><EY> (BRE) <EV<EY> (B EERRAE L HE EX) EY>
EY> (BERTERT) <EV<EY> (BERTFEREER) <EY<EY> (BRE
%) < EW><EY> (LRE) <EY><EYW> GRIBER) <EW<EY-# (2EX- %
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