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Text-Searchable Image and Its Applications

Koichi Yasuoka

Documentation and Information Center for Chinese Studies,
Institute for Research in Humanities, Kyoto University

1 Introduction

Since 1996 proposal of the Council for Science, the university libraries in
Japan have progressed “The Digital Library Project”. Nowadays the union
catalogue database of the university libraries (NACSIS-CAT) is almost com-
pletely equipped, and we can easily find any books and magazines in the
libraries through the database on the Internet. But we are still far and away
from the goal of “The Digital Library Project”, which is the digitalization of
all the books and the magazines in the libraries. The university libraries have
only made displays of images of the rare books without their digital texts,
their digital tables of contents, or their digital indices. The digital libraries
in Japan now are not “libraries” but something like “museums”, since they
don’t give us the way to “read” the books digitally.

In this paper the author represents the concept of text-searchable images
and its applications. The author shows two formats, Portable Document
Format and Scalable Vector Graphics, to actualize text-searchable images,
and also shows a JavaScript-based program “ttext-kanbun” to produce text-
searchable images in these formats. The author contributes this paper toward
the true progress of the digital “libraries”.

2 Text-Searchable Images

In this section we examine two formats, Portable Document Format (PDF)
and Scalable Vector Graphics (SVG), to actualize text-searchable images.

2.1 PDF for Text-Searchable Images

The author has studied long time about text-searchable images using PDF
[2]. And Adobe adopted some results of the study into PDF-1.4 [3] as “trans-
parent text”. Now we have two ways to actualize text-searchable images



using PDF. The one is to put a transparent text upon an image, and the
other is to put an image upon a text written in white characters. The former
way is only available with the browsers of PDF-1.4 and after, and the latter
way PDF-1.2 and after. In this paper we use the latter way for backward
compatibility.

PDF can represent both images and texts, but has some limitations on
its format. PDF supports only two compression methods for color images,
that are JPEG and ZIP. PDF supports several character-sets for CJK texts,
Adobe-Japanl-6 [7] (including 14663 #5 characters), Adobe-GB1-4 [1] (in-
cluding 27629 ¥ characters), Adobe-CNS1-4 [5] (including 17625 &5
characters), and Adobe-Koreal-2 [6] (including 4620 #% characters) under
Japanese, mainland Chinese, Taiwanese, and Korean circumstances, respec-
tively. We need “Japanese Language Pack” to read and search PDF's writ-
ten in Adobe-Japanl-6 character-set, so as mainland Chinese, Taiwanese,
and Korean. This means that these character-sets are incompatible with
one another, and that PDFs for text-searchable images actually cannot get
across the borderlines. In this paper we use JPEG for color images and
Adobe-Japanl-6 character-set for texts to produce text-searchable images
with PDF.

2.2 SVG for Text-Searchable Images

Tomohiko Morioka has studied about text-searchable images using SVG [4].
He actualized a text-searchable image to put an image upon a text. But
in this paper we put a transparent text upon an image to actualize a text-
searchable image using SVG.

SVG can include both images and texts, but the most contemporary
viewer “Adobe SVG Viewer 3.0” has some limitations. SVG supports any
kind of formats for color images, but the viewer suports only JPEG, PNG,
and GIF. SVG supoorts any text-encodings but prefers UTF-8. In this paper
we use JPEG for color images and UTF-8 for texts to produce text-searchable
images with SVG.

3 Experiment and Result

The author wrote a JavaScript-based program “ttext-kanbun” to produce
text-searchable images using PDF or SVG. “ttext-kanbun” runs on Internet
Explorer 6 under Microsoft Windows XP.



We, members of COE21-project at Institute for Research in Humanities,
Kyoto University, tried to make text-searchable images of KEVEIHEC (ex-
W& =F-collection) with “ttext-kanbun” (Figure 1). We prepared 319 JPEG
images for K PEIGED, where each image has 2100x 1950 pixels and total size
of all images is 196807821 bytes, and its text written in UTF-8 consisting of
104725 characters (3138 different).

3 ttext-kanbun by Koichi Yasuoka, April 19, 2004 - Microso it Internet Explorer
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Figure 1: Snapshot of “ttext-kanbun”

First we produced text-searchable images using PDF (Figure 2). The
total size of 319 PDF files was 202662390 bytes, 2.97% increasing from orig-
inal JPEG images. We couldn’t write 390 characters out of 104725 using
PDF since they were not included in Adobe-Japanl-6. The 390 characters
consisted of 51 different characters shown in Table 1. Then we combined the
319 PDF files into a multi-page PDF. The file-size of the combined PDF was
202440575 bytes, 2.86% increasing from original JPEG images.

Second we produced text-searchable images using SVG (Figure 3). The
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total size of SVG files and JPEG images was 203752662 bytes, 3.53% increas-
ing from JPEG images only. All characters could be represented in SVG files,
but 14 characters shown in Table 2 couldn’t be displayed on “Adobe SVG
Viewer 3.0”, since the Viewer didn’t support Unicode Plane-2 fonts.

4 Conclusion

In this paper the author has represented the concept of text-searchable im-
ages and its actualization using PDF or SVG. The author wrote a JavaScript-
based program “ttext-kanbun” to produce such text-searchable images. As
a result we have found that only 3% to 4% file-size increase is needed to
add texts on JPEG images. The author now distributes “ttext-kanbun” at
http://coe2l.zinbun.kyoto-u.ac.jp/ yasuoka/ftp/program/ and is
pleased to help anyone to produce such text-searchable images.
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From Text to Information -- Small Steps towards a

Knowledgebase of Tang Civilization
Christian Wittern

1. Introduction

The Knowledgebase of Tang Civilization is aiming at providing a comprehensive
interlinked research tool to aid in any research that has some relation to Tang
Civilization. To build such a Knowledgebase, work has started with a focus on
historical texts, e.g. the two dynastic "standard" histories Jiu Tang Shu # J# & by
Liu Xu 2] and others (945), Xin Tang Shu #7 & by Ouyang Xiu Ex[51& and
others (1060) as well as Sima Guang's W] F§J' Zizhi Tongjian & V8 8, the latter
provides a convenient chronicle of events of the Tang years for our purpose.

The first challenge in the attempt to make texts available for such a purpose is
to transfer them in a digital format that can be used as a fundament for all further
work. This transformation will need to reflect the basic structure of the text as
well as provide a means to relate to the higher level semantic entities contained
therein. With such a text in place, the next step is to isolate, analyze and normalize
the information atoms the text relates, which are in this case names of persons
mentioned in the texts, titles of books, temporal and spatial identifications (names
of places, dates etc) but also administrative titles and acts and finally the events
that these text are reporting.

In order to make all this useable in the Knowledgebase, however there is one
further step needed: The individual information items need to be related to each
other explicitly in some way. While this connection is of course contained in the
textual sources, sometimes explicit, but at least impicit, it requires considerable
effort to encode these relations in machine-readable form.

2. The Zizhi Tongjian

2.1. Thetext and itstradition

The Zizhi Tongjian ‘Comprehensive mirror to aid in government’ (1086) by Sima
Guang m] J§74(1019-1086)is easily the most influential single work of chronological
(4 4F-f%) historical writing in China, in influence on later works second only to
the Shiji 527C ‘Record of the Historian’ by Sima Qian ] K53&. The work has been
frequently annotated, excerpted, and expanded; there have been critical
examinations and a considerable number of sequels. Figure 1 shows the text
available in the widely used Baina 14/ edition. As can be seen, the text is running
through, with only occasional spaces to indicate a change of topic.
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Figurel.

Sima Guang and his compilers' made a critical examination of the sources
available to them and recorded instances where they had to choose from conflicting
accounts. This was published separately as Zizhi Tongjian Kaoyi % i1 1§ % 5 in
30 juan by Sima Guang himself. Among the annotations that where made to the
text of the &G TE #ii those by Shi Zhao % JH (1100-1160)° and Hu Sanxing #] =44
(1230-1287) *are the most frequently used. Over time, they have been folded into
the text, together with Sima Guangs Kaoyi to make up the text, as it is now most
conveniently accessed through the punctuated edition from Zhonghua Chuju
#£ & 5. This text, which has also been the basis for our digitization, is shown in
Figure 2.

! Apart from Sima Guang himself the three main editors where Liu Ban %17%(1023-1089),
who was responsible for the Warring States, Qin and Han periods , Liu Shu 21 %1(1032-
1078), who took charge of the period from the Three Kingdoms to Sui and Fan Zuyu yufH
(1041-1098) who edited the records for the Tang and Five Dynasties period.

? The Shiwen F#3C commentary.

* B&ik Guangzhu and #E Yinzhu commentary in 30 juan
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2.2. Structural features of the text
As can be seen from Figure 2, the structure of this text is much more complex than
the one seen in Figure 1. Using this as a basis for digitization seems a much more

complex and unnecessary cumbersome undertaking. It has however the advantage
to provide additional information about the text and the entities the text talks
about; for this reason in a long-term perspective, it seemed most convenient to
start out from the modern edition.

The text as it is published is divided into the records of 16 dynasties or kingdoms.
Of these, the Tang Records JH4L in 81 juan is by far the most voluminous. For the
Tang Knowledgebase, work did concentrate exclusively on this part of the text.
Within the Tang Records, the division is by Emperor, then by era period 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.
Within a year, the narrative is divided into individual paragraphs, which mostly
follow those white spaces of the earlier editions, as can be seen by comparing the
‘Zhonghua Shuju’ edition with the ‘Baina’ edition. In cases where the editors did
feel a further division was necessary, they did introduce their own paragraphs
and, to distinguish these two types of paragraphs, the ones that appeared already
in the early woodblock edition (and might have been introduced for all we know
by Sima Guang himself) have numbers attached to them, which run through for



one whole year. In a first approximation, such a paragraph can be seen as the most
basic narrative unit, reporting one ‘event’.

Within a paragraph, the notes of various types are distinguished from the
running text by smaller point size, but they are not further separated neither by
source nor by category. Other clearly distinguishable features of the text are waivy
and straight lines, which indicate titles of texts and other named entities
respectively.

2.3. Trandlating structureto markup

As described above, the structural features of the text visible in the layout point
to semantic features. For the electronic text to be useful, these features have to
be named and transposed into machine readable form. For the purpose of this
project, the Guidelines for Electronic Text Encoding and Interchange’ have been used
and adapted to the special purposes of this project’. In most cases the transposition
from structure to markup has been straightforward and could be applied in a semi-
automated fashion. What proved to be most difficult was the introduction of
distinctions that had no equivalent in the printed page. For example, the named
entities marked with a straight line lumped together quite distinct features:

*  Personal names (<rm>)°
« Names of Places (<dm>)
*  Eranames (<y>)

«  Names of dynastic periods or kingdoms (<dyn>)

Identifying and assigning the proper categories for these items proved to be by
far the most time consuming task. The difficulty here is that even with supporting
authority files, which we gradually created during this project, the assighment
itself still has to be checked carefully. Another problem was the desire to not only
identify the categories, but also link to the authority file, which might have
different names for a person and additional information.

The text in smaller print, which lumped together all annotations that had been
added to the original text either by Sima Guang or by a range of later commentators
and editors, can be distinguished in the following way:

text critical notes (<app>)

* Edited by Michael Sperberg-McQueen and Lou Burnard. First published in 1994, the
most recent revision is of 2002.

> Adaptability is one of the major features of these Guidelines, which allow them to be
both very broadly applicable and yet specific enough for varying local requirements. The
adoption in this case consisted mostly of removing unnecessary elements and making
the content models more stringent, so that it was easier to check the markup.

® In parentheses the elements used to indicate this feature. See the Appendix for a
correspondence of these notations to the standard TEI notation.



«  sound glosses (<gloss>)

«  cross references (<xref>)

«  critic of sources (this is indicated by a reference to Zizhi Tongjian Kaoyi))
additional information (provided by Hu Sanxing or others)

«  citations (<cit>)

It is by no means always obvious, who is responsible for a given note and when it
was introduced, although in some cases, the name is mentioned explicitly.

In applying the markup, the need to economize on the amount of effort that is
required to create texts with markup adds additional limitations; for this reason
not all desirable features have been introduced.

A short excerpt from the markup of the master files, showing a part from the
text in Figure 2 is given in the Appendix.

3. Beyond markup

The purpose of applying this type of markup is of course to make available the
text content for further processing. Within the context of the Knowledgebase,
this means deriving information from the text, abstracting from the individual
expressions used there.

One area where this is specifically important is with regard to the persons
mentioned in the text. Depending on the context and their standing in the world,
many persons are referred to by different names in the course of their life, and
this is naturally also reflected in our sources. Additionally, the chronological
account and the several layers of notes to refer to persons differently in many
cases.

In addition to simply marking textual features as being names of places, persons
and so on, work has began to identify persons and relate their names; this is done
separately from the text that constitutes the ‘resource layer’ in what we call the
‘information layer’. This is of course a significant task that even for a text of
comparatively limited scope, as the Tang Records of the ¥ i3 §, where for about
the first half of the Tang period’, at the moment we have identified more than
6000 different persons mentioned in the text’. This identification is complicated
by the fact that names or identifications such as Prince of Qin (Z& T-) are used for
different persons at different times; frequently persons are only mentioned by

” To be exact, at present the period from the first year of Wude i (618) to the end
of Tianbao K £ (756) has been analyzed.

® This figure, which should of course not be taken to be the final toll, does also include
persons from earlier periods that are mentioned in the text, as well as the names of later
commentators and other persons, whose names appear in the sources. Only very
preliminary work has been done to further analyze and categorize these data so far and
we expect to devote more time and effort on this aspect in the years to come.



their given name, which may increase the number of identical strings that still
have to be assigned to different records.

While the amount of effort to identify persons in such a way is prohibiting high,
on the other side, we hope that the resulting data can be used as a training corpus
to further annotate texts in this way semi-automatically, both texts from the Tang
period, where the data and its content in the information layer can be
straightforwardly applied, but also texts from other periods, where heuristics of
the textual context derived from these data can provide hints to what has to be
considered a personal name.

To give an example, here is a list of names used in our sources for the second
Tang emperor Taizong, who is by far most frequently mentioned in the period
considered here.

© R (237)

o AR @4)

« K5 (215)

o OREICEE (1)

o ORSRSCEE R (1)

- TR (1)

o SCEW ()

o SCROREREZFEET (1)
o SCEROKRE R (1)

o SCEEW (1)

. EW(2)
o ZFAMRK Q)
- ZHT(4)

o ZFEMHE (76)
- HEA®Q)
o HEAHR (3)

There are 17 different appellations for Taizong and it should be clear that it would
be quite impossible to find all places where he is mentioned in the source text by
trying to perform a simple search for his name.

There are of course countless more aspects in which even a comparatively
simple markup like the one used here can be used to further extract and analyze
the text to gain new information. It is for example interesting to see at which time
which name was used to refer to a person, or which nominal title was conferred

’ The figures in parentheses are the number of occurrences in the text of the Zizhi
Tongjian from 618 up to the end of the era Tianbao (756).



at which time. Since our text is a chronological record, it is quite easy to derive
this information from the structure of the text. The following Table 1 gives the
names as they have been used, broken down by year; it is also mentioned whether
the name is mentioned in the narrative main text, or somewhere in the

commentary."
Tablel.
Year Occ.total] Occ. in text (note); total: 556
618 (iiffi-1)  [36 « ZFERHR1(0)
o R 19(1)
. ®WA1(0)
. HEAHR3(0)
¢ KZEo0(2)
« ZFt2(0)
« ZTHRK7(0)
619 (fE-2) 23 « ZFEiR9(0)
¢ KZE0(1)
o R 11(2)
620 (HfE-3) |58 « ZFEHR18(0)
« R 27(0)
¢ K5E1(13)
621 (iifE-4) |85 - ZTtHR16(0)
¢« KR 1(11)
o HHR57(1)
622 (IfE-5) o6 « ZTiR14(0)
. R 35(1)
« KZ4(16)
623 (1\1-6) 6 « ZFEHREs5(0)

' Since the text does give exact dates for many events, we do in fact plan to make this
information accessible in machine readable form, but it has not yet been applied to the
master copy of our text. It should also be noted that the narrative is at places not strictly
chronological, but does follow the events where necessary, so the purely positional
computation does have its limitations.

" Since this table is just ment to illustrate the idea, some years between the beginning
of Zhenguan Eii{ and the end of Tianbao have been skipped to save some space.



Year Occ.total] Occ. in text (note); total: 556

« R 1(0)
624 (iifE-7) Y46 o Ku%2(7)
« ZBEMRS5(0)
o R 32(1)
625 (i fE-8) 1 « ZHEMHR1(0)
626 (i fE-9) 57 « ZFEHR1(0)
o R 46(3)
¢ KoK4(3)
627 (Hi#l-1) 7 ¢ KHE0(5)
- ZFE1(1)
628 (FH #i-2) 7 ¢« KK1(6)
649 (K E-8) 2 ¢ KE1(0)

o SCHOREERAT1(0)

754 (RE{-13) |2 « K3 1(0)
o W REREFEM1(0)

4. Conclusions

It should be clear that this is just one example of how by abstracting from
information contained in the text new layers of information can be constructed.
While only a very simple example has been given, other rather easily gained
information items are the co-occurrence of persons and places participating in
an event (as described in one paragraph). Also, formal records of astronomical
events, sacrifices and excursions of the Emperor can rather easily be harvested
into machine readable form. At times, this might resemble approaches common
from data mining methodology, there are nevertheless differences. Since the
research target is information to be derived from narrative texts, all irregularities
and inconsistencies of natural language and literary style have to be taken into
account. Data mining and analytic tools are thus most usefully employed to give
a rough dataset, which is then refined by a human researcher.

For this reason, the goal of constructing the Knowledgebase of Tang Civilization
does not primary lie in constructing a comprehensive repository of information
and resources pertaining to the Tang, but to provide the researcher with an



infrastructure that assists her in getting answers to her questions from the sources,
and sometimes even getting answer for questions she did not ask.
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6. Appendix
6.1. Markup Example

The following is an example of how a part of the text in the sections shown in
Figure 1 and 2 has been encoded in our files. The section startes with the header
for the year, but then skips right directly to paragraph 17 on page 5880.

The following elements have been abbreviated: <dm> for <name type="place">,
<rm> for <name type="person">, <y> for <date>, <dyn> for <name
type="dynasty">. Instead of linebreaks, <Ib> indicates places where breaks occur
in our internal master documents.

<div><headn="1ffi-3"> =4 <noteplace="inline”> (= . /N

0)</note></head>

(...)

<div n="17"><p>E, WH, WH, ER<dm>HEL</dn> s F5H, E@<dmf
%</> . <1bn="5880-175"/><note place="inline”>#E, J{L#lH . 7£, EBE
B o </note><{/p></div>

<divn="18"><p> B {dm> i MIE</dm> 4T 5 » LA<dm> 2 </dm> + <dm>FJ</dm> .
<dm><1bn="5880-200"/>%r</dm> « <dm>E</dm> » <dm>¥E</dm> . <dm>i%</dm>
INFEEAETES . <noteplace="1inline”><dm>#5i M </dm>, <dynkey="ch174”>[#
</dyn> Z <dm>EHE</dm> o <dm>FM</dm> 5 <dynkey="ch174”>§</dyn><1b
n="5880-225" /> {dm>FIHHL</dm> » <dynkey="ch166”>%2<{/dyn> <dm>Z&
M</dm> s <dynkey="ch110”>£</dyn>2Z <dm> 5 =</dm> , <name>Zj</name>
ZAdm>#EE</dn> s <dynkey="ch129”>¥:</dyn>Z <dm>FEHi</dm>t . <1b
n="5880-250"/><dm> & M </dm> » <dynkey="chl174”>[5</dyn>Z <dm>¥x I {5
< dm><dm> & BLEE</dm> » <name>PHEE</name>Z <dm> & M</dm>tH o <dm> &I
</dm> s <dynkey="chl174”>[&</dyn>2 <dm><1bn="5880-275"/> " #B</dm> »
<name> P4 ER</name> Z <dm>ELM</dm> » <dynkey="ch169”>1&%{</dyn> {dm>
JbHE PN </ dm><dm> H1 </ dm> < dm> EI AL </ dm> W, <y to="H" value=" KF">
KA/ y><1bn="5880-300" /> A5 <dm> HZ& M </dm> o <dm>¥& I </dm>, <dyn
key="ch174”>B§</dyn> 2 <dm>% @ F{</dm> o« <dm>ZZE M </dm>, <dyn
key="ch174”>F§</dyn>Z <dm>ZEEFF</dm> , <dynkey="ch129”>#</dyn>2



<dm><1bn="5880-325"/> FEHLHA</dm>HH, o JEHE<dm> 25 M </dm> 4T Z &, il
<name>Z%j</name> » #E<dm>FE</dm> i H AL o </note></p></div>

<divn="19"><p><rmkey="r00280" >F i <1b n="5880-350" /> il </ rm>¥{ I
A M/ dm> s A<rmkey="1r01611" >Z=h X </rm> T » <note
place="inline”>¥¢, FTMAHEN . B, #HiEFY . /note><rmkey="r06179” ><1b
n="5880-375" />R EMI</rm>HPEF : T A, <rmkey="r06179”>4:l</rm>
e, <rmkey="r01602">% FHR/rm B2 o </p></div>

{divn="20"><p><rmkey="1r03081" >4 +:<1bn="5880-400" />{5 </rm>[&# <dm>
ZEH</dm> s <noteplace="inline”><cit><title>PEE</title>: <q><dm>yn]
FARR</ dm><dm> 3 2 </ dm>Fg <mref="c5880-401" > Z& M </m> .
Sp</eit>eit><titled/K&EaE</title> s <@><dm>Free</dm>H <dm><1b
n="5880-425"/>Z7K</dm>» <dm>Z£/K</dm> -+ A K, HEHZ <n
ref="¢5880-401">Z&M</m> - </q></cit><{/note><rmkey="r02590" > F {75
SrmAfi<rmkey="104210"> KT Z JE/rm> <1bn="5880-450"/><app
resp=" [ % 1"><dem> </ lem><rdgwit="+ 474 &4+—47: JLA>IE
/rdg></app>Z. s <1lbn="5880-475"/></note><rmkey="r03081" >+A5</rm>
Bl <rmkey="r04210" > X JE/rm>B% & , <noteplace="inline”>Hl, LI &l .
<note> AN » 5% . </p></div>

{divn="21"><p>F 1 <1bn="5880-500"/>A<dm>EH I 1 </dm>4T 5 <rm
key="105490" >t5 tM</Tm> BITZ M ES . <noteplace="inline” >4 1E
H > <rmkey="r05490" D45+ M</Tm>fF - <1bn="5880-525"/></note><pb
n="5881-"/></p></div>

{divn="22"><p>HHE , Jn<rmkey="r01602">Z F th [ </rm><dm> z5 M &
AT E M ES o« </p></div></div>
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Character Processing Based on Character Ontology

MORIOKA Tomohiko

1 Introduction

We use characters as a basis for data representation in computers, and as a tool for communication over computer
networks. Computer programs are made of characters, we exchange mails that are sequences of characters, and
many of the contents available over the Internet are realized in the form of characters.

Currently, in the field of information processing, characters are defined and shared using coded character sets.
Character processing based on coded character sets, however, has two problems:

1. Coded character sets do not always contain a necessary character
2. Characters in coded character sets have fixed semantics

To resolve the problems, I proposed “Chaon” model which is a new model of character processing based on
character ontology. In Chaon model, characters are defined, represented and processed according to its own
character databases. Characters in Chaon model are independent from coded character sets for information
interchange, and semantics of the characters stored in the database can be freely added or altered.

To realize the character processing based on Chaon model, I started “CHISE (Character Information Service
Environment)” project with some other members. In CHISE project, we have developed some systems and
databases to edit/process/print characters and texts. CHISE project is an open source project, so the results
are freely distributed. We are realizing character processing environment based on Chaon model. In this paper,
I explain an overview of the current state of character processing technology in CHISE project.

2 Chaon model

In Chaon model of character representation, a character is not a code point of a coded character set, but a set
of the features it has. Characters are represented as character objects, and character objects are defined by
character features. Character objects and character features are stored in character databases, and a character
can be accessed using its feature as a key.

There are various information related with characters, so we can regard various things as character features,
for example, shapes, phonetic values, semantic values, code points in various character codes. Figure 1 shows a
sample image of a character representation in Chaon model which indicate a character “i”.
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Figure 1: sample of character features to indicate
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In CHISE model, each character is represented by a set of character features, so we can use set operations to
compare characters. Figure 2 shows a sample of a Venn diagram of character objects. The diagram indicates
that there are common semantic and phonetic values between characters “B”, “Zz” and “GH” even if they don’t
have the same glyph, and characters “&” and “Z” have the common semantic and phonetic values in China.

i

Figure 2: Venn diagram of characters

As we have already explained, a coded character set (CCS) and a code point in the set can also be character
features. Those features enable exchanging a character information with the applications that depend on coded
character sets. If a character object has only a CCS feature, processing for the character object is the same
with processing based on the coded-character model now we are ordinarily using. Namely we can regard the
coded-character model as a subset of Chaon model.

3 Overview of CHISE system

Character processing based on Chaon model is to represent each character as a set of character features instead
of a code point of a coded character set and process the character by various character features. It indicates that
character processing system based on Chaon model is a kind of database system to operate character ontology.
So the major targets of CHISE project are (1) character database systems, (2) character database contents
and (3) CHISE based applications. CHISE Project is working on the targets and provides some results as free
software.

As character database systems (and language bindings), following implementations are available:

libchise is a library to provide fundamental features to operate character database

XEmacs CHISE is a Chaon implementation based on XEmacs [9] (extensible text editing environment with
Emacs Lisp interpreter) [Figure 3]

Ruby/CHISE is a Chaon implementation based on Ruby [8] (scripting language)
Perl/CHISE is a Chaon implementation based on Perl (scripting language)

For the Chaon implementations, currently two database contents are available as follows:
CHISE basic character database is a general character database attached to XEmacs CHISE
CHISE-IDS is a database about shapes of Ideographic characters

As CHISE based applications, we need at least editing system, printing system and character database utilities.
As editing system, XEmacs CHISE is available. As printing system, the following programs are available:

Q/CHISE is a multilingual type setting system based on Q [5] (a multilingual TEX)
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Figure 3: XEmacs CHISE

chise2otf is a converter to process CHISE texts with pETEX[7] + OTF package [6]

chise-tex.el is like chise2o0tf, but it is implemented as a coding-system of XEmacs CHISE (written by Emacs
Lisp)
As character database utilities, there are some emacs lisp programs, Ruby scripts attached to Ruby /CHISE and

Perl scripts attached to Perl/CHISE.
In addition, the following system is available:

Kage is an automatic Ideographic glyph generating system [10]
Currently Kage is used in Q/CHISE and chise2otf.

4 XEmacs CHISE

XEmacs CHISE (Figure 3), Ruby/CHISE and Perl/CHISE provide operations about character features based
on Chaon model. In this paper, I describe a overview of them in the XEmacs CHISE case as an example.

4.1 Character representation

XEmacs CHISE represents a character as a character object. A character object is a first class object, just like
a character in XEmacs, and completely a different type from the integer.

For programmers of Emacs Lisp applications, a character is represented by a set of character features. The
character feature is a pair of a feature key and its value. The feature key must be a symbol and the value can
be any Lisp object, that is, a character object itself can be a feature value of other characters, which makes it
easy to represent relation network among characters. Namely a character is represented by an association-list
of Lisp. In XEmacs CHISE, such kind of association-list which represents a character by its features is named
“character-specification (char-spec)”



Each character also has an unique identifier called “character-id” although it is usually hidden from Emacs
Lisp users.

4.2 Character object related functions

In order to define and handle a character and character features, XEmacs CHISE provides the following built-in
functions.
Function define-char (char-spec)

defines a character object that has a set of character feature features, and returns the object. char-
spec should be an association-list.

[Example]
(define-char
> ((name . "CJK RADICAL MEAT")
(general-category  symbol other)
(bidi-category . "ON")
(mirrored . nil)

(ideographic-radical . 130) ; W (radical)
(ideographic-strokes . 0) ; (body strokes)

(total-strokes . 4) ; (total strokes)
(<-ideographic-component-forms
((=ucs . #x8089) ; AW
))
(=ucs . #x2EBC) ;0 H
(->subsumptive ; (included variants)
((=gt . 37857)
(=gt-pj-6 . #x3879)
(=daikanwa . 29237)
)
((=ucs@unicode . #x2EBC)
)
((=bigb-cdp . #x8A73)
)
((=bigb-cdp . #x8958)
(=gt-k . 00417)
(=gt-pj-ki . #x377D)
)
)

Function get-char-attribute (character feature &optional default-value)
returns a value of a character feature specified by the key feature of a character object character.

If the value of feature is not defined, default-value is returned. If default-value is omitted, nil is
returned.

[Example]

(get-char-attribute 7\u2EBC ’name)
— "CJK RADICAL MEAT"

Function put-char-attribute (character feature value)

adds or changes the value of a feature of a character. This function sets a Lisp object value to a
value of the character feature specified by the key feature of a character object character.

[Example]

(get—-char-attribute ?& ’foo)
—nil

(put-char-attribute ?& ’foo 1)
—1

(get-char attribute ?& ’foo)
—1

Function remove-char-attribute (character feature)



removes character feature feature from character object character.

Function find-char (char-spec)

retrieves the character that has specified features char-spec.

XEmacs CHISE provides a map function for character features also. This function aims at finding characters
with certain character features or processing characters using its character features.

Function map-char-attribute (function feature)

This function maps function over entries in feature (an association-list). Function is called with two
arguments, a key and a value in the list repeatedly, until all the pairs in feature is used up.

Function char-attribute-alist (character)

returns the features of the character character. Every feature of a character is retrieved by this
function.

Function char-attribute-list ()

returns the list of all existing character features except coded character sets.

XEmacs CHISE has on-memory database per each process besides the CHISE character database shared in
the CHISE environment. The on-memory database works as a kind of cache memory for the external database.
If a character feature is not found in the on-memory database, the feature value is read from the external
database and the value is stored into the on-memory database. If a character feature is found in the on-memory
database, XEmacs CHISE does not access the external database.

Modification functions for characters or their features of XEmacs CHISE, such as put-char-attribute, work for
on-memory database. However it is volatile. So XEmacs CHISE has a function to save the character data.

Function save-char-attribute-table (feature)

saves each character’s value of character feature feature into the CHISE character database.

XEmacs CHISE has functions to clear character data in the on-memory database to be able to reread from
the CHISE database.

Function reset-char-attribute-table (feature)

clears character feature feature of every character in the on-memory database to be able to reread
each value of the feature from the CHISE database.

Function reset-charset-mapping-table (coded-charset)

clears decoding-table of coded-charset in the on-memory database to be able to reread from the
CHISE database.

XEmacs CHISE has a function to read every character’s value of a specified feature from the CHISE database
at a burst.

Function load-char-attribute-table (feature)

reads every character’s value of a specified feature from the CHISE database at a burst.

In addition, there is a function to register a character feature.
Function mount-char-attribute-table (feature)
registers character feature name feature as a target to read from the CHISE character database.
By the way, Ruby/CHISE and Perl/CHISE don’t have on-memory database, so written character data are

written into the CHISE database directly. So there are no functions to sync between on-memory database and
the CHISE database.



5 Character features

5.1 Categorization

In the character processing based on Chaon model, it is important to analyze characters and their various
properties and behaviors and represent them as character features. We can find sundry properties and behaviors
of characters, and we can use infinite kind of character features. However common character database requires
a guideline about character features. So we think that it is feasible to regard each character feature as an
abstraction of an operation for characters.

In the point of view, character features can be categorized like following:

1. general character properties (such as descriptions of dictionaries)
2. mappings for character IDs
3. relations between characters

For example, radicals, strokes and phonetic values can be classed into the category 1, code points of UCS [2]
can be classed into the category 2 and relations between character variants can be classed into the category 3.

Information of the category 2 is used for processing about character codes, such as code conversion. Processing
about character codes consists of two kind of operations: encoding and decoding. To encode a character by
a CCS is to get the CCS feature’s value in the character. To decode a code-point of a CCS is to search a
character whose value of the CCS feature is the code-point. Processing about character codes should be fast,
so the CHISE character database has special indexes for decoding.?

For the processing about character variants, information of the category 3 is used.

5.2 Description for complex information

For development of a general purpose character database, we may find some cases that there are different kind
of usages, purposes, applications, sources, interpretations, theories, etc. so it is hard to chose one feature value
and we want to provide alternative values. In that cases, we may want to add metadata, such as sources of the
values. To resolve the problem, we have to introduce structured feature value or structured feature name (key).

To represent structured feature values, a format named “character reference (char-ref)” is used in CHISE. It
is a kind of property-list of S-expression (Lisp), property name indicates kind of metadata and property value
indicates its data. As a special property name, :char is reserved to indicate a character which is added the
metadata. Currently :sources is defined to indicate information source.

CHISE also has a format to represent structured feature names. In the structured feature names, “domain
identifiers” and/or “metadata identifiers” are added to ordinary (base) feature names. The format is defined as
following definitions:

<concrete feature name>

:= <base feature name> @ <domain identifier>
| <concrete feature name> / <domain identifier>

<metadata feature name>
:= <concrete feature name> * <metadata identifier>

For example, when total strokes is represented by character feature total-strokes and ucs is used as a domain
identifier, concrete feature name is total-strokes@ucs. When source is represented by metadata identifier sources,
total-strokes@ucs’s source is represented by metadata feature name total-strokes@ucs*sources.

If there is a correspondence between different kind of features, such as radical and body-strokes, we can
represent the correspondence by a domain identifier. For example, when radical is represented by ideographic-
radical and body-strokes is represented by ideographic-strokes, two concrete feature names

ideographic-radical@ucs
ideographic-strokes@ucs

are corresponding.

1For the special treatment, we distinguish the category 1 and 2, but it seems that there are no essential differences.



5.3 Inheritance of character definition

If we construct a large scale character database including a lot of character variants, inheritance of character
definition is good way to avoid to write a lot of common features. So CHISE introduces four special features to
represent parent and child relations:

<—subsumptive defined character is a child of each character indicated by its value
<—denotational likewise
—>subsumptive each character indicated by its value is a child of the defined character

—>denotational likewise

6 Database contents

Character database is a fundamental part of the Chaon character representation model. Users can, of course,
freely define or modify characters by adding new character features, but a rich and accurate database would be
a great place to start, and it will also attract new users. We have thus developed a standard character database
for Chaon implementations. Currently two database distributions are available:

1. CHISE basic character database
2. Database about structure information of Ideographs (CHISE-IDS)

The former is a basic character database attached in XEmacs CHISE which is realized by a collection of define-
chars while the later is a database for Ideographs to represent information about shapes which is represented
by “Ideographic Description Sequence (IDS)” format defined in ISO/IEC 10646-1:2000 [2].

Structure information of Ideographs is information about combinations of components of Ideographs. A lot
of Ideographs can be represented by a combination of components, so the information is a useful. It is not
only representation of abstract shapes, but also related with semantic values and/or phonetic values. So we
planned to develop a database about structure information of Ideographs for every Ideograph which consists
of combination of components. In the 2001 fiscal year, we realized CHISE-IDS database with supporting of
“Exploratory Software Project (REY 7 + 7 = 7AIi&E%H3)” run by IPA (Information-technology Promotion
Agency, Japan) [11]. Currently it supports CJKV Unified Ideographs and Extension A of ISO/TEC 10646-
1:2000 [2] and Extension B of ISO/IEC 10646-2 [3]. We are also working for representative glyph image of JIS
X 0208:1990 and Daikanwa Dictionary.

Before we developed CHISE-IDS database, there are some databases including structure information of
Ideographs: CDP database [1] by Academia Sinica, database about gaiji (private used character) used in
CBETA and “Konjaku Mojikyo” [4]. These databases use original formats so it is not easy to convert to IDS
format. Konjaku Mojikyo is a proprietary software so their data are not opened for the public. In the view of
licence, CDP database and CBETA database are available with free software licenced under the term of GPL
while Konjaku Mojikyo is not. So we converted CDP database and CBETA database to IDS and integrate
them with CHISE database.

Currently CHISE basic character database (is a part of XEmacs CHISE) and CHISE-IDS package are dis-
tributed separately. However CHISE-IDS package provides an installer to integrate CHISE-IDS database files
with CHISE basic character database. CHISE-IDS package also have some utility programs to use structure
information of Ideographs in XEmacs CHISE:

ids.el IDS parser
ids-read.el utility to read CHISE-IDS database files into XEmacs CHISE

ids-dump.el utility to dump structure information of Ideographs stored in XEmacs CHISE (represented by
character feature ideographic-structure) into CHISE-IDS database format

ids-util.el utility to convert structure information of Ideographs into other representative glyph images corre-
sponding with specified domains

ids-find.el utility to search Ideographs by components



Currently, ids-find.el has two commands to search Ideographs by components named: ids-find-chars-including-
components (= ideographic-structure-search-chars) and ids-find-chars-covered-by-components.
If you type

M-x ideographic-structure-search-chars [CR] components [CR]

Ideographs that have every component are displayed. (Figure 4)
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If you type
M-x ids-find-chars-covered-by-components [CR] components [CR]

Ideographs that consists of one or more usage of every component are displayed. (Figure 5).
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7 Conclusion

I have described a brand new character processing model Chaon and overview of CHISE project and character
processing in CHISE systems such as XEmacs CHISE. Chaon character representation model is powerful and



radical enough to solve the problems that the present coded character model has, and the implementation of
XEmacs CHISE or other CHISE systems have shown that the model is feasible enough to build a application
on.

Chaon model gives users freedom to create, define and exchange characters of their need, as it is easy to change
character databases or modify character features dynamically. XEmacs CHISE provides a good framework to
experiment the character representation. With the CHISE basic character database, XEmacs CHISE can handle
various characters including characters defined in Unicode. Even if a character is not defined in Unicode, users
can add it into CHISE database to define it by its features. Users can handle each character based on their
point of view or policy. For example, XEmacs CHISE provides some unification rules or mapping policies about
Unicode. With the CHISE-IDS database, users can search Ideographs easily. This method is also available for
non-Unicode characters.

Currently, CHISE project provides basic elements to process Chaon based text: text editor (XEmacs CHISE),
scripting languages (Ruby/CHISE and Perl/CHISE) and type setting system (Q/CHISE). You can try KNOP-
PIX/CHISE which is a DVD bootable GNU/Linux system including XEmacs CHISE and Q /CHISE. Its image
is available at http://kanji.zinbun.kyoto-u.ac.jp/projects/chise/dist/KNOPPIX/.

CHISE project is an open source project, so its results are distributed as free software. Information about
CHISE project is available at:

e http://cvs.ml7n.org/chise/
e http://kanji.zinbun.kyoto-u.ac.jp/projects/chise/

These WWW pages, various programs and data are managed by CVS (a kind of revision control system), so
users can get the latest snapshot. There are mailing-lists about CHISE project: for English and Japanese. If
you are interested in CHISE project, please join to the lists.
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I. Technical Review

I began the compilation of the Digital Dictionary of Buddhism (DDB) and the
CJKV-English Dictionary soon after my entry into graduate school in Buddhist Studies,
upon my coming to awareness of the dearth of adequate lexicographical and other
reference works in English language for the textual scholar of East Asian Buddhism in
particular, and East Asian philosophy and religion in general. I decided, during my first
Buddhist and Confucian/Daoist texts readings courses to save everything I looked up, and
have continued that practice down to the present, through the course of studying scores of
classical texts.

At the time that I began this process, I could not have dreamt of such a thing as the
Internet, or even thought of the possibility of having this material available as a digital
database—I was simply envisioning the eventual publication of a new, comprehensive
printed work. But as developments in the I'T world progressed, the newly appearing
potentialities gradually began to dawn on me. Then, in 1995, I tasted the Internet, and
once I figured out how to insert <Atml> tags at the beginning and end of a text file, I was
on my way to preparing these dictionaries for web publication—the first version of which

[ uploaded in the summer of 1995. Soon after this, the dictionary was discovered on by



Christian Wittern, who promptly downloaded all the files, and applied a basic SGML
structure, which is the ancestor of the XML markup system used today.

Due to the lack of widespread popular implementation of SGML, I did not make
any special effort to develop this format for a few years. But after 2000, the popularity of
XML began to suddenly increase, and so I began to take this format seriously. A major
technical turning point in the history of the DDB came in January 2001, when I was
contacted by Michael Beddow, a scholar of German Literature who was also an extremely
accomplished XML programmer, and who had been using XML for some time already to
develop his own only lexicographical project, the Anglo-Norman Dictionary
(http://www.anglo-norman.net). Michael generated, based on the markup structure of the
DDB, an array of indexes that used Xpointers to call up single-entry data units out of
large files, each of which contained hundreds of entries. Michael also developed a CJK-

Utf-8 search engine.'

I1. Content Development

In my first presentation of the DDB at the meeting of the Electronic Buddhist Text
Initiative (EBTI) in 1996, the dictionary had 3,200 entries. Today, less than nine years
later, the DDB now boasts 35,000 entries, making it by far the largest compilation of its
type in the English language, and even larger than some of the best-known Japanese
works, such as Oda's Bukkyo daijiten. An instrumental factor in this rate of growth is the
aid received through JSPS research grants, which allowed us to hire graduate students to
help digitize large amounts of data for input. But this stage ended in 2002, and we have

entered a new phase, where we are finally receiving large contributions of data from

1 T have focused here on developments in the DDB, but please note that all of the same
technological enhancements have been applied to the CJKV-E.



unselfish collaborators who understand the spirit of the project and its limitless potential
for the future. Two of the largest recent individual contributions have come from Prof.
KARASHIMA Seishi, who has contributed over 7,000 entries from his research on the
Lotus Sutra, and from Dr. Stephen Hodge, who has contributed over 2,500 hundred terms
from his translation work on the Yogdacarabhuimi-sastra. In addition to these unusually
large contributions, we have recently been benefiting from a continuous stream of smaller
contributions, amendments, and corrections, from an ever-increasing number of
scholars.*

While the DDB can certainly be viewed as a fairly successful model of the
possibilities of online collaboration, it should be made clear that until we set up a
mechanism to strongly encourage (perhaps "force" is the better term here) contribution,
voluntary data submissions were few and far between. Initially we set up our password
access/quota system to deal with hacking and data-theft problems. But we also discovered
that we could take advantage of this same system to encourage contributions. Through
this system, users who log onto the DDB web site to search for terms are able to freely
look up ten items in a 24-hour period. After this, they are greeted by a message telling
them that their quota is finished, but that they may gain an unlimited quota password by
making a small data contribution.

In earlier days, when the content coverage of the DDB was still rather limited, this
strategy did not generate that much response. But during the past year, with the expansion
of the coverage to its present number, usage of the resource has also increased. The DDB
has become a standard lookup tool for many Buddhist studies specialists—especially
those who are doing intensive translation work. It is also used extensively in university

classes in North America, and is a basic research tool listed on the syllabi of Buddhist

2 For a full list of contributors, see http://www.acmuller.net/credits/credits-ddb.htm.



Studies courses in such prestigious institutions as Harvard, Stanford, Princeton,
Columbia, Berkeley, and other universities. As the DDB grows in both usefulness and in
reputation as an essential reference tool for Buddhist studies research, scholars and
students are increasingly coming to depend upon it, and thus eventually come to need
unlimited access. Most serious scholars already have a large amount of specialized
information on their hard drives that can easily be modified to become a DDB entry. All
they need, it seems, is a small reason to make this effort, along with a little prodding.

For interested persons who do not have the specialized training to write or edit
DDB entries, paid subscriptions are available. This approach was settled upon not with
the expectation of making a lot of money, but simply to provide a recourse for persons
who demanded full access in one way or another. As a by-product of this offering
however, we decided to offer institutional subscriptions as well, and recently a number of
major universities have decided to have their libraries subscribe to the DDB, including
Columbia, Berkeley, Santa Barbara, and UCLA. While we are happy to gain a small
amount of money to put back into the project, at this point, the greatest value of these
subscriptions is in the recognition being accorded to the DDB as a primary reference tool.
It is especially significant that this reference tool has been put together and produced, not

by a major publishing company, but by a group of like-minded scholars.

II1. The Structure of a DDB Entry

As mentioned earlier, the DDB uses XML as its basic structural format. The DTD
is based loosely on the recommendations of the Text Encoding Initiative, using many of

the entities and attributes that are used for lexicons.® An entry is divided into three major

3 The reason that the DDB is not based more fully on TEI is simply that most of the structure was
developed before I adequately understood the TEI model. I have thought from time to time about
redoing the whole structure according to the TEI DTD, but the retooling of the stylesheets, as well as



sections: (1) A Pronunciation Section, wherein the readings of a Chinese term are
provided in various East Asian languages and their romanization systems. (2) A Sense
Section, which provides the translation of the term and other explanatory material, and
(3) An External References Section, which provides references to the term in a variety of
Buddhist Studies reference works. Each of these larger nodes has children nodes, and
various other entities contained within. When a user selects a term either via hyperlink or

by search engine lookup, and HTML page is generated. One sample page is given below:

numerous other aspects of the web implementation of the data set are simply too daunting for me to
seriously consider at this point in time.
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Digital Dictionary of Buddhism
Site Home Page | DDB Index Page | DDB Search Engine | XML source

ronunciations]

[py] yanshuo
[wg] yen-shuo
[hg] &1 4
[mc] eonseol
[mr] onsol
[kk] 2B
[hb] gonzetsu

Meanings

[Basic Meaning:] verbal expression [s.hodge]

Senses:

(Skt. vyavahara; Tib. tha snyad) [s.hodge]

expresses, recounts; (Skt. abhi-lap*; Tib. brjod par 'gyur ba) [s.hodge]
expressing, an expression, an utterance; (Skt. abhildapa; Tib. brjod pa) [s.hodge]
discourse; (Skt. katha; Tib. gtam) [s.hodge]

a figurative designation; (Skt. upacara; Tib. nye bar 'dogs pa) [s.hodge]
Language, speech (vac), which is one of the three kinds of permeation of the store
consciousness taught in the Mahayana-samgraha. (A (T

1593.31.117¢3) )} [cmuller]

The usage of language to teach the dharma (desanda). [cmuller]

Language as synergistic with the mental realm of phenomenal differentiation
(abhilapa). [cmuller]

[Dictionary References]

Iwanami Bukky® jiten 239, 293

Bukkyogo daijiten (Nakamura)429b

Ding Fubao

Buddhist Chinese-Sanskrit Dictionary (Hirakawa)1072

Bukky®d daijiten (Mochizuki)(v.9-10)1043b

Bukky®d daijiten (Oda)582-1

Sanskrit-Tibetan Index for the Yogacarabhtimi-sastra (Y okoyama and Hirosawa)



One distinctive feature that you will notice in this example, that one does not yet
see in standard reference works, is that attribution is not simply given for the entire entry
as a unit: responsibility is acknowledged for each segment (XML node) of the entry--and
as often as possible, with the equivalent Sanskrit or Tibetan. Both characteristics are
especially helpful for those who are doing research and translation. Of course, using XML
like this, we can display more detailed information if we want to. But whether or not we
decide to display it when we publish the HTML files, the users have the option of
viewing the XML source data if they like. For the above-shown entry, the XML source

data looks like this:



<entry ID="b8a00-8aaa" added by="cmuller" add date="1997-09-15" update="2003-10-11"
rad="5 " radval="07" radno="149" strokes="00">

<hdwd>5 B </hdwd>

<pron_list>

<pron lang="zh" system="py" resp="cmuller">yanshuo</pron>
<pron lang="zh" system="wg" resp="cmuller">yen-shuo</pron>
<pron lang="ko" system="hg" resp="cmuller"><%1d </pron>
<pron lang="ko" system="mc" resp="cmuller">eonseol</pron>
<pron lang="ko" system="mr" resp="cmuller">06nso1</pron>
<pron lang="ja" system="kk" resp="cmuller">= >/ </pron>
<pron lang="ja" system="hb" resp="cmuller">gonzetsu</pron>
</pron_list>

<sense_area>

<trans resp="s.hodge">verbal expression</trans>

<sense resp="s.hodge">(Skt. <term lang="sa">vyavahara</term>; Tib. <term lang="bo">tha
snyad</term>)</sense>

<sense resp="s.hodge">

<trans resp="s.hodge">expresses, recounts</trans>; (Skt. <term lang="sa">abhi-lap*</term>;
Tib. <term lang="bo">brjod par 'gyur ba</term>)</sense>

<sense resp="s.hodge">

<trans resp="s.hodge">expressing, an expression, an utterance</trans>; (Skt. <term
lang="sa">abhilapa</term>; Tib. <term lang="bo">brjod pa</term>)</sense>

<sense resp="s.hodge">

<trans resp="s.hodge">discourse</trans>; (Skt. <term lang="sa">katha</term>; Tib. <term
lang="bo">gtam</term>)</sense>

<sense resp="s.hodge">

<trans resp="s.hodge">a figurative designation</trans>; (Skt. <term lang="sa">upacara</term>;
Tib. <term lang="bo">nye bar 'dogs pa</term>)</sense>

<sense resp="cmuller">Language, <trans resp="cmuller"><term
lang="en">speech</term></trans> (<term lang="sa">vac</term>), which is one of the three
kinds of permeation of the store consciousness taught in the <title>Mahayana-samgraha</title>.
<bibl type="canoncite"><cit><xref idref="b651d-5927-4¢58-8ad6"> & K e i
</xref>&#160;<biblScope source="T" div="num.vol.pg-col-line">T
1593.31.117¢3</biblScope></cit>

</bibl></sense>

<sense resp="cmuller">The usage of language to teach the dharma (<term
lang="sa">desana</term>). </sense>

<sense resp="cmuller">Language as synergistic with the mental realm of phenomenal
differentiation (<term lang="sa">abhilapa</term>). </sense>

</sense_area>

<dictref>

<dict><title>Iwanami Bukky®d jiten </title><page>239, 293</page></dict>
<dict><title>Bukkyo6go daijiten (Nakamura)</title><page>429b</page></dict>
<dict><title>Ding Fubao</title><page/></dict>

<dict><title>Buddhist Chinese-Sanskrit Dictionary (Hirakawa)
</title><page>1072</page></dict>

<dict><title>Bukkyo daijiten (Mochizuki)</title><page>(v.9-10)1043b</page></dict>
<dict><title>Bukky® daijiten (Oda)</title><page>582-1</page></dict>
<dict><title>Sanskrit-Tibetan Index for the Yogacarabhiimi-§astra (Yokoyama and Hirosawa)
</title><page/></dict>

</dictref>

</entry>



IV. Making Contributions

An important future enhancement for the DDB will the development of an input
form for contributors, to allow them to readily add new entries, or modify presently
existent ones. For the time being however, lacking a formal apparatus for the input of
new materials, we have been adding material received in attached mail files, mostly in
MS-Word format. As long as the contributors use a format with a uniform structure, and
are able to submit their materials in Unicode, using Unicode-mapped diacritics and East
Asian characters, there is not that much else that needs to be done, as we are able to do
much of the main markup with macros and various scripts. We do, however, encourage
users to submit their materials with XML markup to whatever extent they are able to
handle it, ranging from a minimal type of markup, up to a fully marked-up document
using our DTD. On our web site, we offer users the following options (from
http.//www.acmuller.net/ddb/notes/

Basic_Formatting.html):

Basic Formatting Suggestions for DDB Entries

Topics:

A. Introduction

B. Basic DDB Entry Format

C. Basic DDB Entry Format (Simple XML Markup)

D. Basic DDB Entry Format (Fully Developed XML Markup)

Updated 2004.09.05



A. Introduction

First and foremost, please understand well: the usage of XML tagging is not necessary
for contributing to the DDB. We will happily accept contributions in popular word
processor file formats with no XML markup whatsoever. If, however, you are
interested in going a step or two beyond that, and would like to learn something about
how we encode our materials, then please read on.

B. Basic DDB Entry Format

Up to now, the basic organization of a DDB entry has been like this (with some
abridgments for the sake of simplicity):

Headword: (Han characters)
Pronunciations:

Chinese (Pinyin):

Chinese (Wade-Giles):

Korean (Hangul):

Korean (Ministry of Education System):

Korean (McCuneReischauer):

Japanese (Katakana):

Japanese (Hepburn):

Translation: (Simple, short-phrase equivalent of the headword, if available)
Explanation: (Detailed explanation of the entry headword)

If you were adding a term, you would type the Chinese next to "Headword." You would
then add the pronunciations for the languages you know. Someone else can supply the
readings for the languages you can't handle. After the pronunciations, we usually make an
attempt to offer one (or up to a few) common renderings of the term. If it were a person,
place, temple, etc., we would just supply the commonly used name, such as "Zongmi,"
"Dongshan," "Jinglingsi," etc. If it were a concept, "middle way," etc. This is followed by
a detailed explanation, which can have multiple nodes for multiple contributors, as
necessary.

Let's look at example. This is an entry regarding the Korean monk Iryon. It is an entry for
which I provided minimal information many years ago, and which badly needs to be
expanded. But its present brevity makes it useful here:

Headword: — &

Pronunciations:



Chinese (Pinyin): Yiran

Chinese (Wade-Giles): [-jan

Korean (Ministry of Education System): Iryeon
Korean (McCuneReischauer): Iryon

Japanese (Hepburn): Ichinen

Translation: Iryeon

Explanation: (1206-1289) An important Goryeo monk. A prolific writer, who is most
famous for his Samguk Yusa [Chinese title here], a collection of facts and anecdotes
which is a basic text for the study of the history of Korean Buddhism.

C. Basic DDB Entry Format: XML

Now, for XML. Rather than starting off with an explanation of XML theory, I think it is
simpler if I just re-present the above example using a simplified form of XML.

<entry>
<hdwd>—fR</hdwd>
<pron_list>

<pron>Y iran</pron>
<pron>I-jan</pron>
<pron>Iryeon</pron>
<pron>Iryon</pron>
<pron>Ichinen</pron>

</pron_list>

<trans>Iryeon</trans>

<sense> (1206-1289) An important Goryeo monk. A prolific writer, who is most famous

for his <title>Samguk Yusa</title> = Bi&E55, a collection of facts and anecdotes which
is a basic text for the study of the history of Korean Buddhism.</sense>

</entry>



If you look at this for a minute, you will see that there is not much difference between the
first example and the XML-tagged example. The basic difference is that here we are
using opening and closing tags to delimit information. You will notice that inside the
<sense> tags, the title of Iryeon's text, Samguk Yusa, is enclosed with the tags
<title></title>, indicating that this is the name of written work. We also use similar tags
for <term>technical terms</term>, <foreign>foreign words</foreign> and other
elements. When this entry is published as HTML, these words will automatically be
italicized. We can also use these tags to build indexes.

If can cooperate by using this simple level of XML structuring, it would be greatly
appreciated. But once again, it is not absolutely necessary for the task.

D. Basic DDB Entry Format (Fully Developed XML Markup)

The above example shows the barest XML framework—what are called ELEMENT tags.
The tags <entry>, <pron>, <title>, etc. are all known as "elements" in XML parlance. But
elements can also be enhanced by a very useful secondary layer of information, which is
known as ATTRIBUTE information. Please see the same entry, again presented in a
manner much closer to the way it is actually contained in our data set:

<entry added by="cmuller" add date="1990-09-21" update="">
<hdwd>—AR</hdwd>

<pron_list>

<pron lang="zh" system="py" resp="c.wittern">Y1ran</pron>
<pron lang="zh" system="wg" resp="cmuller">I-jan</pron>

<pron lang="ko" system="mc" resp="cmuller">Iryeon</pron>
<pron lang="ko" system="mr" resp="cmuller">Iryon</pron>
<pron lang="ja" system="kk" resp="cmuller">-1 > </pron>

_n

<pron lang="ja" system="hb" resp="cmuller">Ichinen</pron>

</pron_list>

<sense_areca>

<trans resp="cmuller"><person_entry loc="ko">Iryeon</person_entry> </trans>

<sense resp="cmuller"> (1206-1289) An important Goryeo monk. A prolific writer, who
is most famous for his <title lang="ko">Samguk Yusa</title> =BIi&EZE, a collection of
facts and anecdotes which is a basic text for the study of the history of Korean
Buddhism.</sense>

</sense_area>



</entry>

I believe that the point of most of the attributes should be obvious, but one of the most
important that I would like to draw your attention to is that of "resp", which means
"responsibility"—thus, "accreditation." Far distinguished from paper publishing
counterparts, the usage of XML in a digital reference work allows us to give credit to the
person responsible for every small part of the <entry>. Thus, if someone wanted to add
another <sense> element (or "node") to this entry, it could easily be done, giving that
person credit in the "resp" attribute.

Also commonly used in the DDB is the "lang" attribute, which tells us the language of the
text or foreign word that will be italicized. For texts, we also have a "prov" (provenance)
attribute. For temples and geographical entries, we have a "loc" (location) attribute. There
are a number of others as well.

Using attributes allows for all kinds of programming possibilities, including various font
transformations on presentation, creation of detailed indexes, and so forth.

However, once again, for those for whom this is a headache, it is fine if you want to
terminate your exposure to XML here. Ensuing discussions will go into a bit more detail
on XML for those who are interested, so you may ignore these if you wish.

V. Near-Term Future Prospects for the DDB

During the past year, we have reached a distinctive new stage in the development
of the DDB, wherein suddenly a large number of recognized scholarly experts in
Buddhist Studies have begun to contribute data, and major university libraries have
decided to subscribe. We presently have some 5,000 entries on the queue awaiting input,
with new contacts from interested scholars coming weekly. Thus, we appear to be on the
verge of being able to declare the DDB project a major success. We still eventually need
to figure out a way to round out the balance of the coverage, so that there is more equal
representation in terms of sects and cultural traditions, but this can probably be solved by
the attainment of another significant grant or two. But if we can continue to grown at the
rate of 5-10,000 terms a year for the next five years or so, it will probably be the right

time to begin to turn our full attention to the proper completion of the sister project of the



DDB--the CJKV-E dictionary.
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