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Abstract

This paper discusses the parallel writing tradiiiofcast Asian languages and its representation
in metadata. Parallel writing systems in these laggs do not use the same scripts, but they all
share a common scheme and have a well-establishéitidn in bibliographic data. Their data
representation in the MARC bibliographic formathizndled in a variety of ways. Even in the
metadata world, representation of parallel writgigbws some inconsistencies. It is therefore
desirable to establish a new common way of reptaten. For this purpose, this paper discusses
the class of the represented values in terms odb@lll Abstract Model (DCAM). In the case of
properties such as “Title”, it is possible to ske &ssociated value as a “literal”, but for pafalle
writing, it is more appropriate to see such a valsiéa sequence of words”. Accordingly, parallel
writing can be represented as multiple value strismgsociated with a value of the class “sequence
of words”. Even so, one remaining problem is theg language tags used in the value string
language cannot also specify writing systems. Emanom of the types of writing systems in
various languages and registration with RFC 4646ildvde required in order to express this
information in DCAM value string languages.

Keywords: kanji; kana; hanja; hanzi; pinyin; metadata; MAR&mat; language tag; DCMI
abstract model.

1. Introduction

FIG. 1 shows part of a typical Japanese Web fonrmuéer registration. This is a name input
box, where one has to enter one’s name bothkanji (Chinese ideographic characters)
representation arkhna(Japanese phonetic characters) representation.

This requirement is entailed by some charactesigiicthe Japanese language and its writing
system: (1) the modern Japanese writing systemkasgistogether withkanaand, occasionally,
Latin alphabets; (2) A word may be representedtaniji or kana or a mixture of the two; (3)
Mapping betweerkanji representation ankanarepresentation is not unambiguous; i.ekaaji
representation may have multipkana representations, and kana representation may have

multiple kanji representations. For example, my given n&hdaskanarepresentatiod & 5
(AKIRA), but the samekanji £ can also b & S (SHO), while thekanarepresentatiord &

5 (AKIRA) can beBR, B8, 5, i, or one of more than twenkanji representations. 4) Personal

names are representedkianji in normal, everyday writing, while their collati@equence in a
directory (or a catalog) followlsanarepresentations.

The kanarepresentation is widely known gemi (reading) in Japanese, as it gives phonetic
information of the wordKanahas two forms: one is callé@takana the othehirakana For the
purposes of this paper, the difference betweemhaes insignificant.

The application system processing this registrafiorm has to handle parallel writing.
Database representation of the record input frog Elis, typically, something like Table 1.
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(in Japanese Kana if Ic?i“?oéj") IhEH

available)
MName

in alphabets or IE&‘% &
Kanji#

FIG. 1. An example of a Japanese registration form.

ID NamelnKana NamelnKaniji
123456 | aveh HEs5 | ZE

TABLE 1. Database representation of FIG. 1.

Parallel writing is not unique to the Japanese uagg. Chinese also has parallel writing of
hanzi(Chinese ideographic characters) aimd/in (romanized representation of Chinese). Korean
hashanja (Chinese ideographic characters) along with threcbscripthangul (Korean phonetic
characters). Parallel writing traditions of thebeee languages are different in their details, but
from the viewpoint of data representation, theyhalle the same issues.

This paper (1) reviews how parallel writing has bdendled in traditional bibliographic

databases and in metadata, (2) studies the relaioveen DCMI Abstract Model (DCMI, 2007)
(hereafter DCAM) and parallel writing, (3) idengi§i issues, and (4) proposes solutions.

2. MARC Formats

The first MARC format specification to cater to alel writing was JAPAN/MARC, which
was designed in 1979 (JAPAN/MARC 1981). Exampleepids how JAPAN/MARC handles
kaniji, kanaandkanaromanization.

251 SA T{EBEESFRLE /&
551 $A MY Z v F$XTosa nikki$B251
751 $AF_/ Y Z 1F$XKino, Turayuki$B #2/E 2

EXAMPLE 1. JAPAN/MARC.

Tag 251 subfield $A is the title and subfield $Rhe responsibility statement. It is written in
the usual writing system witkan;ji script. Tag 551 is the title access point fietdwihich subfield
$A is the kana representation of thgomi of the title (Tag 251 $A) and subfield $X is the
romanization of subfield $A. Similarly, Tag 751tie author name access point field, in which
subfield $A is thekanarepresentation of thgomiof the author (Tag 251 $F) and subfield $X is
the romanization of subfield $A. Tag 751 $B is tkanji representation of subfield $A.
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(JAPAN/MARC uses some unusual punctuation marksvfich should not be presented to end-
users. This punctuation can be ignored in thiseodrnt

China MARC (see Example 2) has a structure like dh&NIMARC (UNIMARC, 1987), but
for pinyinrepresentation, it has special subfields (CHINAMARS96).

200 10 $%a FARREHE XL HESAXi nan min zu jiao yu wen hua su
yuan$f 5K 15 YL & $Fzhang shi ya zhu

EXAMPLE 2. China MARC.

Tag 200 is the title and statement of respongitiil@ld. Subfield $a is the title and subfield $f
is the statement of responsibility ranzi representation. Subfield $A and subfield $F are the
special subfields. They are thmyin representation of subfield $a and subfield $f, eetipely.

KORMARC's structure (KORMARC, 1993) is like USMAR@SMARC, 1980). It does not
have special structure like JAPAN/MARC or China MBRbut still has parallel writing (see
Example 3).

100 1 $aZAUC|, EF.
245 10 $a BZEO| & X}IF /$dJohn F. Kennedy &;$e lREX =2
700 1 $aKennedy, John F.

EXAMPLE 3. KORMARC.

Tag 100 is the author heading hangul form, of which the romanized form appears as an
added entry in tag 700. The title and statemeng¢gonsibility in tag 245 usésnja hanguland
Latin alphabet writing. There is ndangul only’ form of the title. That is becaudanja to
hangulconversion is unambiguous with the Korean standhedacter code (KSC5601), and the
system can automatically derive thangul representation of tag 245 subfield $a (title) or
subfield $e (translator).

USMARC (Example 4) introduced tag 880 as “Altern&@eaphic Representation”, with
subfield $6 linking the “base” field to the “altexte” fields.

100 1  $6880-01%alnose, Hiroshi,$d1927-

245 10 $6880-02%aJoho no seiki o ikite /$clnose Hiroshi cho.
880 10 $6100-01/$1$a ¥&4E 1§,$d1927-

880 10 $6245-02/$1%a B ZEE T /$c KM 18 &

EXAMPLE 4. USMARC.

UNIMARC (Example 5) repeats the same field for éattative graphic representations”, with
subfield $6 linking data fields and subfield $7 wirgy the “Alphabet/Script of Field”.

200 1 $6a01%a Et2 AtF=
200 1 $6a01$7ba$aHangul chahyonghak.
EXAMPLE 5. UNIMARC.

These MARC examples demonstrate that, where bitagigc data is concerned, different
ways of parallel representation of names and tdgkescommon in East Asian languages. In fact,
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this is so not only for bibliographic data, buc@mmmonly found in most parts of data processing
in these languages.

The above examples show that there are two wayspoésentation. One is to coin a new data
field or subfield for parallel writing. The othes ito use parallel fields with some kind of
attributes and/or linking information in subfields.

3. Metadata Examples
Example 6 is from a Japanese Web resource metamtatal (NII, 2003).

<title>1tt 5 E R </title>

<title.transcription>t h 4 2 Z*J 7 < </title.transcription>
<creator>fg& )R & </creator>

<creator.transcription>7 2 #'") 1% F</creator.transcription>

EXAMPLE 6. Japanese metadata.

This is a record from an old-fashioned Dublin Cbesed metadata, which uses a qualifier
“transcription” to recorckana representation of the title and the creator. e of qualifier
usage is controversial today. Conceptually, howeités a simple and natural extension of the
method used in Example 1 and is often observe@parlese metadata. When the transcription
type is limited and the linkage between <title> attidle.transcription> is easily found by some
means, this method provides a simple solution. Hewevhen there are many creators, and each
creator has multiple transcriptions, it may beidifft to identify the linkage.

A similar type of representation is found in a Kamemetadata standard. Example 7 is from
“Metadata for the Human Resources in Science awatifi@ogy” (STISC, 2005). It has separate
attributes for a name representedhamgul romanization antlanja

Person Name Korean Haf A
Person Family Name English Kim
Person First Name English Sam Sik
Person Name Chinese E=4E

EXAMPLE 7. Korean metadata.

An example of another type of representation isadata Object Description Schema (MODS)
(LC, 2006). Example 6 may be represented in MODshasvn in Example 8.

<titleInfo>
<title>1tt 5 B R </title>
<title script="Kana">tzh4 7V U > </fitle>
</titleInfo>
<name type="personal">
<namePart>{& R & </namePart>
<namePart script="Kana">7 7 #'"J 1% F</namePart>
<role><roleTerm type="code">cre</roleTerm></role>
</name>

EXAMPLE 8. MODS.
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This type of parallel representation is an extemsibthe UNIMARC (Example 5) approach.
MODS has general attributes “lang”, “xml:lang”, fgt” and “transliteration” that can be used
with parallel writing. <title> and <namePart> elart®ein Example 8 use the “script” attribute to
identify the content.

4. Parallel Writing and DCAM

Examples in the previous sections show the widesptese of parallel writing in East Asian
languages. At the same time, we can see inconsisteim how data are represented. Such a
situation is not desirable from the standpoint aftadata interoperability. In this section, we
discuss how parallel writing should be represeffita the viewpoint of DCAM.

According to DCAM, the value associated with a @by is aresource For any given
property, such as the DCMI metadata teffitle” (dc:title), one can ask with whatassof value
the property is associated. In other words, whatasange of thiproperty?

It is very natural to think of that range as aratgor character string. In this case, the three

representations of titles in Example f-# H&2” (Tag 251 $A), ‘b Z ¥ £ (Tag 551 $A)
and “Tosa nikki” (Tag 551 $X) are all differergsourcesin this sense, “HAMLET" is different
from “Hamlet”. Some people may object that cagtatiion is not a significant difference, but it
depends on how characters are defined. If charéateis different from character “a”, then
“Hamlet” is different from “HAMLET” as a literal.

The second possibleassis a sequence of words. A word can be represdmngedifferent
scripts, or by different writing systems. In thikss “HAMLET” and “Hamlet” are different

representations of the same word:f£ HE2” (Tag 251 $A), ‘b1 Z ¥ & (Tag 551 $A) and
“Tosa nikki” (Tag 551 $X) of Example 1 are diffeter@presentations of the same sequence of
words.

If the valueassociated with the property dc:title is a litetilles in Example 1 (Japanelsan;i,
kanaand romanization), will be represented as in EXxarBpusing the DC-Text syntax (Johnston,
2006).

Statement (
PropertyURI ( dc:title )
ValueString (“t{& H&2”)

Statement (
PropertyURI ( dc:title )
ValueString (“h Zv F7)

Statement (
PropertyURI ( dc:title )
ValueString (“Tosa nikki” )

EXAMPLE 9. Title as literal.

This actually says that thesourcehas three titles (like parallel titles). One cantatl how
these thre@alue stringsare related.

If the valueassociated with the property dc:title is a seqaafavords, then Example 9 would
be expressed as in Example 10, using the DC-Textasy
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Statement (
PropertyURI ( dc:title )
ValueString (“t{£RHEE”)
ValueString (“~H Zv F7)
ValueString (“Tosa nikki” )

)

EXAMPLE 10. Title as sequence of words.

The question “Is the range of dc:title a charastang or a sequence of words?” does not force
one answer or the other. The dc:title of a marates in a FRBR sense may be a character string,
while a dc:title of a work in FRBR sense is mokely a sequence of words.

In the case ofCreator’, the “literal or sequence of words” question @t directly the range of
this property. The class of the value @freatoris “Agent”. If we use theelated descriptiowith
DescriptionID mechanism of DC-Text, it will be satimieg like Example 11.

DescriptionSet (
Description (
Statement (
PropertyURI ( dc:creator )
DescriptionRef ( someone )

)
)

Description (
Descriptionld ( someone )
Statement (
PropertyURI ( dc:title )
ValueString (‘8 E2")
ValueString (“¥./ , Y Z1F%")
ValueString ( “Kino, Turayuki” )
)
)
)

EXAMPLE 11. Creator as sequence of words in sepaiegeription.

Use of dc:title for the personal name may lookrgjg| But when the described resource is a
person, value of the property dc:title is persamahne, by the definition “a name given to the
resource”.

This type of multiplerelated descriptiongn DCAM was introduced rather recently and id stil
not widely used. Name aslue stringis more commonly used. Example 12 shows parallel
writing of personal names in multiplalue strings
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DescriptionSet (
Description (
Statement (
PropertyURI ( dc:creator )
ValueString (“f2E2")
ValueString (“F./ , Y Z1F")
ValueString ( “Kino, Turayuki” )
)
)
)

EXAMPLE 12. Creator name representations in multiglele strings.

With this representation, the distinction betweéteral” as opposed to “sequence of words”
does not apply, so the relation of these tlwaae stringds unclear.

5. Language Tags and Writing Systems

In the examples of the previous section, | havetteshvalue string languageDCAM says that
value string languagées ISO language tag, which should be a languagedatefined in BPC 47
or RFC 4646, which renders RFC 3066 obsolete (R6€BARFC 3066). Language tags were
omitted from the above examples because thereameppropriate language tags to identify the
three representations above. Language tags irothe df “language code-country” code are not
enough to distinguish Japandsg kanji and Romanization, as they are all “ja-JP” (Japanes
Japan).

RFC 4646 has introduced script sub-tags. Withrige onay think “ja-Hani” (Japanesanji
script), “ja-Kana” (Japanedetakanascript) and “ja-Latn” (Japanese-Latin script) atétable.
However, it is not just a matter of the scriptsita kind of writing system difference. Example 13
is a company name.

Statement (
PropertyURI ( dc:title )
ValueString ( “IBM”)
ValueString (“7 4+ E—+ TL”)
ValueString ( “Ai bi emu”)

)

EXAMPLE 13. A name with writing system differences.

The first one is the usual writing system. Propeurns in acronym form are written in the
Latin script. It cannot be identified by “ja-HaniThe second one is tlyemiin kanaonly writing
system, and the third one kanrei-siki romanization of the second one. With the modified
Hepburn system of romanization, which is used leyttibrary of Congress, it is “Aitemu”.

In Japanese and in many other written languagese thre more than one writing system or
writing system variations. For example, there meylad and new orthography, and there may be
several romanization schemes. With differencesriting systems or writing system variations,
one word in a language can be represented in magg.w

Sub-tags of RFC 4646 “can also be used to indmatitional language attributes of content ...
indicating specific information about the dialastjting system, or orthography” (RFC 4646, 1.).
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However, there is no standard scheme for indicaingiting system. Script code is not enough
to identify a writing system. To identify a writingystem with RFC 4646, one would need to
register sub-tags for that purpose.

6. Required Action

For the purpose of interoperability, it is desieabb establish a standard way to represent this
type of parallel writing systems in DC metadata.oleourses of action should be taken to
achieve this.

One is to investigate the parallel writing traditie how parallel writing is represented in
metadata. As mentioned in the previous sectionst Asian Languages use them. However, it is
not clear how many other languages have paraliéhgttraditions of relevance to metadata.

The other course of action is to enumerate theingrisystem variations used for parallel
writing, and to register them with RFC 4646, sat tiiey can be used within the DCAkalue
string language

7. Further Consideration on Parallel Writing Tradition

In this paper, | have taken the Japanese paraflighgvtradition as representative of parallel
writing systems in general. It must be true for tafsthe cases. But there are cases difficult to
explain as parallel representation with differeniting system. An example is a famous Japanese
drama title of the 19th century, using tlbi layout.

= &

Rubiis a small fonkanarepresentation placed to the right of the ﬁ?ﬁ ’g
kanji characters in Example 14. It is not necessarilyicadrwriting, B
but can also be horizontal writing, in which calserubi is placed 7,5%
above the maiikanji characters. This layout is still so well used in| 4T ©
Japanese publications that Microsoft Word suppbrts E; i

EXAMPLE 14.Rubiin Japanese

Rubi is usually used to show themi (reading) of thekanji script. Typically, it is used in
educational books for children. But in this cage rubi is not the usuayomi but rather like a
rephrasing of the title ikanji script. The layout suggesgemi, but in fact it is used to achieve
some literary effect. This type afibi usage is still found in cartoons, advertisemerits, Ehis is
not the representation of words in different wgtislystems. It is more like parallel titles written
in two languages. In description,it should be recorded as separstBtementsThis means that
when recording metadata, consideration should tengnot only to the layout but also to the
relation of the words written there.

8. Conclusion

East Asian languages have parallel writing systeBist they have different ways of
representing these systems in metadata. This islesitable for interoperability of metadata.
From the viewpoint of DCAM, these are most natyratinsidered as different representations of
a sequence of words. In this interpretation, thetnsaitable way is to record them as multiple
value strings in a statement. But language tagshi®rvalue string are currently not enough to
identify these writing system differences. To elsabinteroperability of such metadata, further
investigation of parallel writing traditions andyistration of these writing systems are needed.

To establish wider interoperability of metadatattdreapplicability for various languages is
required. It is hoped that this paper helps toeaahiwider applicability of Dublin Core metadata.
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