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Multilingual document descriptions with HyTime

IMAGO Satosi TSUCHIYA Satoshi KOMACHI Yushi

RICOH Co.,Ltd. FUJITSU Ltd. Matsushita Graphic
Communication Systems, Inc.

One of the largest benefit of electronic documents is their feature of information accessibility in
more than one order. Multilingual documents contain different language portions, which have close
relationship with each other. The traversal between them has to be realized by introducing the
hypermedia structure.

To utilize widely such multilingual documents, they need be described independently of application
programs. SGML and HyTime, which are ISO standards, have suitable features to this purpose.

The scheme is proposed of describing multilingual documents. Language identification and character
representation can be achieved using SGML. Relationships between each language portions can be
described using HyTime.

—169—



1 Introduction

One of the largest benefit of electronic documents
is their feature of information accessibility in
more than one order. Multilingual documents
contain different language portions, which have
close relationship with each other. The traversal
between them has to be realized by introducing
the hypermedia structure. Those multilingual
bypermedia documents could be described in a
number of schemes.

Considering the interchange of the hyperme-
dia documents, model and description scheme
should be specified by using international stan-
dards, SGML[1][2][31[4] and HyTime[5][6][7].

CJK DOCP ! has been discussing about mul-
tilingual documents[8]. We think user require-
ments for such document are as follows;

e Multilingual characters can be described.
e Each language portions should be identified.

¢ Relationships between each language por-
tions should be described.

SGML has the abilities which can identify ar-
bitrary portions of a document and can describe
multilingual characters whether they have char-
acter code or not.

HyTime, which is an application standard of
SGML, has the capability of hyperlinking within
a document and among documents.

Then language identification and character rep-
resentation can be achieved using SGML. Rela-
tionships between each language portions can be
described using HyTime.

‘We don’t define specific DTD for multilingual
documents, but define architectural forms. Users
can consequently define their own DTD.

! China/Japan/Korea Document Processing Meeting (CJK
DOCP) was established in July 1992 to discuss about the
technology for East Asian document processing commu-
nication. Major topics are applications of ISO developed
document standards to East Asian document environments.
Actual works are carried out by the working projects (WPs)
called SPREAD “Standardization Projects regarding East
Asian Documents”, which include WP for DTD of CJK mul-
tilingual documents, WP for CJK multilingual hypermedia
documents, WP for Fonts of CJK multilingual documents,
and WP for CJK multilingual linguistic-markup.

In section 2, we explain what are multilingual
documents and introduce their possible applica-
tions. In section 3, Processing models of SGML
and HyTime are summarized. In section 4, How
to represent multilingual characters and language
identification techniques are discussed. In sec-
tion 5, Representation of hyperlinks between
different language portions are discussed. In
section 6, architectural forms for multilingual
documents are proposed. \

2 Multilingual documents

A multilingual document is a document which
is closely related to more than two languages.
One type of such documents has more than two
portions of same content in different languages,
such as multilingual manuals and diplomatic doc-
uments. Another type document contains foreign
language portions in the body of main language.

A multilingual document can be classified into
an interlaced type and a separated type (see figure
1). Both type of documents can be converted to
another type since they are structured.

Interlaced type A document which is com-
prised with segments denoted by single language.
Creating a document of this type, a multilingual
text editor is required.

Separated type A set of monolingual docu-
ments, whose related portions are linked together.
Creating a document of this type, a monolin-
gual text editor is adequate but the mechanism of
inter-document link is needed.

o]
J
K
Cc
J
K

interlaced type Separated type

Figure 1: Types of multilingual documents
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2.1 Applications of multilingual docu-
ments

There are two type of multilingual document
applications. Applications of one type. utilize
relationship between different language portions,
which relationship could be “this part is translated
from other certain part”.

Applications of another type do not utilize
such relationship but only language identification
information. Such applications can recognize
language switching context and does specified
operation. For example, we could print multi-
lingual documents if the language contexts were
given.

2.1.1 On-line viewing

Sample system is comprised with master database,
online document viewer, and printer. The required
document type is different for each stage. For the
printed manual, the source document should be
separated into monolingual documents to ease to
print. For the on-line viewer program, separated
document with hyperlink should be provided.
For maintenance stage, translated phrase should
be located in turn. (See figure2)

maintenance
interlaced
—
P e al :
C#4 ? N online viewing
d i 1
¥ \
Cc J K | print

Figure 2: Online viewing application

2.1.2 Translation

There are three stages to make and print a trans-
lation material (See figure3).
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1. An original monolingual document is gotten
(or created). In this stage, the document is
written using single language.

2. Original document is translated into other
language, then reviewed. In this stage, a
interlaced type description is suitable.

3. Interlaced type document is separated into
each language part on printing.

separated

monolingual interlaced

J_ | —TE

[RI 9]

creation transiation print

Figure 3: Translation application

3 Processing models of SGML and
HyTime

We select SGML and HyTime to describe multi-
lingual documents since they have adequate abil-
ities and are international standards.

Their processing models are shown in this sec-
tion.

3.1 SGML processing model

SGML is designed to be independent of coded
character set. Any coded character sets can be
used to describe an SGML document.

Characters in physical storages are processed
as following(see figure 4):

1. Characters in physical storages such as file
systems and databases could have a variety
of coded representations. For example, size
of codes could be 7-bit, 8-bit or several 8-bit
bytes, and a character set could be ASCII or
Japanese graphic character set.



2. Entity manager maps the characters in phys-
ical storages to the document character
set which 'is defined in SGML declara-
tion. SGML parser reads document char-
acter stream, not physical character stream.
Code of the document character set does not
have upper limit of the size, so it’s size may
be 8-bit or 16-bit or more.

3. SGML parser reads document character
stream as if it was a single file.

4. SGML applications receive data from the
SGML parser. Since the data format is not
standardized, characters may be represented
in any form.

file systems

‘ physical input

stream
Entity SGML SGML
Manager s S Parser - Applications

document character application specific
stream character stream

Figure 4: SGML processing model

3.2 Processing model of HyTime

HyTime documents is processed as following (see
figure 5):

1. An application orders HyTime engine to
parse HyTime documents.

2. HyTime engine orders SGML parser to parse
the hub document.

3. The hub document is parsed by SGML
parser. :

4. HyTime engine analyses the hub document
using the output of SGML parser.

5. Documents linked to the hub document are
processed likewise.

6. HyTime engine builds internal database.

7. An application does its job with interaction
to HyTime engine.

In principle HyTime engine does not care what
character code setis used or whether characters are
multibyte or single byte, because HyTime engine
always accesses data through SGML parser (in
detail, entity manager).

yTime
documents

SGML HyTime
Parser engline

HyTime
application

Figure 5: HyTime processing model

3.3 Architectural forms

DTD:s are often defined and standardized in spe-
cific fields. But it is impossible to fulfill all users’
requirements by only one DTD.

Defining architectural forms, which are meta
rules to document instances, users could define
their own DTDs based on the architectural forms.

3.3.1 Concepts of Architectural Forms

Architectural forms, which are concept proposed
by HyTime, are rules on constructing a DTD and
an instance. For example, “contextual link™ form
is defined as follows:

<!element clink -- Contextual link —-
- O (%HyBrid;)*>
<lattlist clink
HyTime NAME clink
id ID #IMPLIED
—-- Default: none --
linkend ~- Link end —-—
IDREF #REQUIRED

This form looks like DTD itself, but not. A
form is not identified by its element type name
but the “HyTime” attribute value.- Even if a DTD
designer changes the element type name, a form
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Architectural Forms

Figure 6: Architectural form and DTD

is recognized according to the value of “HyTime’
attribute.

When designing user’s DTD, an application
designer could use different element type name,
add some attributes, delete some attributes, and
change the content model under some constraints.
Also he/she could use element types which have
no relationship to architectural forms.

Relationships between architectural forms,
DTDs, and instances are shown in figure 6.

Application programmer could use forms. if an
element has attribute “HyTime”, it has attributes
defined in corresponding architectural form. If
an application is made to process according to ar-
chitectural forms instead of DTD itself, whatever
DTDs corresponding to the architectural forms
could be processed.

4 Character representations and
language identification

4.1 Character representations of multi-
lingual documents

There are some methods to represent characters
needed for multilingual SGML documents.

4.1.1 Character entity

SGML provides a method, SDATA entity, to de-
scribe characters which have no coded representa-
tion in the document character set. For example,
some characters are defined in as follows.

<!ENTITY curren SDATA "{curren]"
—-—=general currency sign——>

<!ENTITY pound SDATA "[pound ]"
~-=pound sign-->

<!ENTITY dollar SDATA "{dollar]"
--=dollar sign—-->

<!ENTITY cent SDATA "{cent 1"
~-=cent sign-->

<!ENTITY yen SDATA "[yen 1"
--/yen =yen sign-->

Using these definitions, a yen sign in an SGML
document would be like “&yen;10,000”. Other
characters could be defined.

If there are a few characters outside code set,
this method is adequate.

4.1.2 Code extension

Most of existing character code set are designed
to fulfill the requirement for a national body. If
one who wants to use foreign languages in the
same file on computers should introduce the code
extension mechanism defined in ISO 2022[9] to
enable to mix the different code set.

Latin-based alphabet could be described with
7-bit or 8-bit codes. East asian characters needs
16-bit or more codes.

Since all characters needed to each document
are not always included in existing standard code
sets, character entities also need to be used.

It is convenient to fix the base character set,
which is used as markup and document con-
tent, ISO 646 is preferable. Language dependent
characters would be described with codes their
national bodies define.

4.1.3 Universal code

A character set including large multilingual char-
acters, such as ISO 10646[10], can represent most
of needed characters.
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Since there are characters that does not defined
in such code set in general, character entities also
need to be used.

There are few implementations of ISO 10646
conforming system, then this method is not prac-
tical.

4.2 Language identification of multilin-
gual documents

4.2.1 Possible technique

There are several approach of how to identify the
language.

Element type Element types can identify the
language like follows:

<english>I am Japanese.</english>
<japanese>FAIX AARANTY, </japanese>
<chinese>#RZHA&A, </chinese>

Marked section Marked sections can also iden-
tify the languages of each part.

<!{[ %english; [
I am Japanese.]]>
<![ %japanese; [
FITEEATT, 11>
<![ %chinese; [

BREBEN, 11>

Concurrent document SGML allows a docu-
ment to have multiple structures. Preparing DTDs
for each language, each language portion could
be identified as follows:

<{english)p>I am Japanese.
<(japanese) p>FIXTHEATT,
<(chinese)p>BEHAA,

Attribute SGML allows an element to have
some attributes.

<p lang=english>1 am Japanese.
<p lang=japanese>FAIIBEATY,
<p lang=chinese>®&EH&A,

4.2.2 Recommended language identification
technique

The “element type” method decreases the flexi-
bility of constructing user’s own DTD.

By the “marked section” method, document
instances should re-parse when user would like to
change the language.

The “concurrent document structure” is diffi-
cult to support since few SGML systems support
CONCUR feature of SGML.

On this consideration, we recommend the “at-
tribute” method. If we use attributes for this
purpose, these attributes should be specified by
architectural forms to permit user’s own DTD.

Values of this language identifying attribute
need be standardized. TEI suggests to use the
codes of ISO 639 to this purpose[11]. For exam-
ple, “ja” for Japanese, “zh” for Chinese, and “ko”
for Korean.

4.2.3 Default value for attributes

In Multilingual documents, some attributes, such
as for language identification, need be specified.
But it is tedious to write such attribute values
explicitly to each element. Then setting default
values is useful.

There are two ways to set'an default attribute
value with SGML:

o Specifying default value to an element type.

o Specifying “CURRENT” value to an element
type.

By both of them, default values can be set only
to an element type.

Using HyTime facility “default value list”, the
assignment of attribute values can be controlled
in the element structure of a document.

When default value lists as below are declared
in an instance,

<dvlist id=dvec>lang=Chinese</>
<dvlist id=dvj>lang=Japanese</>
<dvlist id=dvk>lang=Korean</>

we can specify default values for impliable
“lang” attribute of subelements as follows:
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<section subdvl=dvi>...<p>...<p>...
</section>

(¥ T ]

In this example, if “p” has a impliable “lang”
attribute, its value is assigned to “Japanese”.

5 Hyperlink representation

Relationships among different language portions
could be described as hyperlinks. To represent
them, HyTime, which is an application of SGML,
is needed.

HyTime provides following two types of hy-
perlinking (see figure 7). Of course these types
can be combined together.

CLINK A clink has object in its content and its
linkend represents the location of the related
object.

ILINK A ilink has several linkends which rep-
resent the locations of the related objects. It
could have one of the related objects in its

content.
i-link obj
/N D
o>
i-link c-link

Figure 7: Basic Types of Hyperlinks

CLINK can not describe relationships among
three or more object, but ILINK can.

The two basic types of description and the
two basic types of hyperlink make wide variety
of representation of multilingual documents (see
figure8).

Interlaced with CLINK A file contains all lan-
guage portions and relationships among them are
represented with CLINK.

<clink linkend=Cl lang=japanese>
RIZTEEATT, </>
<p id=Cl lang=chinese>

BEBERA, </>
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Figure 8: Varieties of multilingual representation

Interlaced with ILINK A file contains all lan-
guage portions and relationships among them are
represented with ILINK.

<p id=J2 lang=japanese>®AIXAERATT,
<p id=C2 lang=chinese>R&EH&EA,

<p id=K2 lang=korean>..........
<ilink linkends="J2 C2 K2">

Separated with CLINK A file contains one
language. Relationships among different lan-
guage portions are represented with CLINK.

————— (in "jdoc.txt") —-————
<!ENTITY cdoc SYSTEM "c:cdoc.txt™>

<nameloc id=L3><nmlist nametype=entity
docorsub=cdoc>C3</>
<clink lang=japanese linkend=L3>
FTEEATY, </>

————— (in "cdoc.txt") —-——--
<p id=C3 lang=chinese>EHAA, </>

Separated with ILINK A file contains one lan-
guage. Relationships among different language
portions are represented with ILINK.

————— (in "jdoc.txt") —--—-
<p id=J4 lang=japanese>FIXAXATY, </>
————— (in "cdoc.txt") ---—-
<p id=C4 lang=chinese>BEHAEA, </>
————— (in "kdoc.txt") —---—-
<p id=K4 lang=korean>.......... </>
————— (in "main.txt") --——-
<!ENTITY jdoc SYSTEM "c:jdoc.txt">
<!ENTITY cdoc SYSTEM "c:cdoc.txt">
<!ENTITY kdoc SYSTEM "c:kdoc.txt">

<nameloc id=LJ4><nmlist nametype=entity



docorsub=jdoc>J4</>

<nameloc id=LC4><nmlist nametype=entity
docorsub=cdoc>C4</>

<nameloc id=LK4><nmlist nametype=entity
docorsub=kdoc>K4</>

<ilink linkends="LJ4 LC4 LK4">

6 Architectural forms for multilin-
gual documents

We propose following architectural forms for mul-
tilingual documents. They conform to HyTime
hyperlinking facility.

In these forms, MULLING attribute shows the
compliance to the architecture of these forms.
Attribute “language” identifies the language of
the element content. Its value is one of ISO 639
codes.

<tattlist all-mlelm
language NAME #IMPLIED
-— Constraint: ISO 639 code --
>
<!-- Multilingual Independent Link -->
<lelement ilink - O (%HyBrid;)*>
<lattlist ilink
HyTime  NAME #FIXED ilink
-~ other HyTime ilink attributes —-
MULLING NAME #FIXED mul-ilink
>
<!-- Multilingual Contextual Link -->
<!element clink - O (%HyBrid;)*>
<tattlist clink
HyTime NAME #FIXED clink
—-— other HyTime clink attributes --
MULLING NAME #FIXED rmul-clink
>

7 Conclusion

There are many problems to use multilingual doc-
uments. Texts in a variety of languages could
be displayed and printed, large number of ideo-
graphic characters could be entered, etc.

We proposed some techniques to represent mul-
tilingual document using SGML and HyTime.
HyTime’s abilities and the concept of architectural
forms are very useful to the area of multilingual
documents.

Now, there are few implementations of HyTime
engine that it is hard to make and process HyTime
documents. But we hope such engine would
be popularized and these techniques could be
applied.
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