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Linguistic Geography of Chinese Dialects by Use of a Newly Developed
Computer System “PHD”
- History, aim and some controversial issues -

Ray Iwata

1. History

This project is inherited from a previous project entitled “Project on Han Dialects”
(bereafter “PHD”), which started in 1989 and continued for three fiscal years (1989-1991). The
results of this original and early research appeared in Iwata ed. (1992), including the first
volume of our dialect atlas “Atlas of the Chinese Dialects” (refer to Iwata 1995 for a brief
introduction). Since then, three projects were organized successively during the past decade
and put into practice by many researchers including specialists in extra-linguistic fields, such as
genetics, archaeology, agriculture, popular literature and cultural-natural geography:

1. Dialect and Local Culture in China, 1993-1995 fiscal years, directed by Shoji Hirata.

2. Linguistic Geography and Cultural-Natural Geography in China, 1997-1999 fiscal years,
directed by Mitsuaki Endo.

3. Historical studies of Han dialects integrating both philological and fieldwork data,
2001-2003 fiscal years, directed by ltsuku Ota.

The Hirata and Endo projects were attempts at investigating the co-relation or the
interaction between linguistic and extra-linguistic evidence. The latter also proceeded from the
philological and linguistic studies, seen in the dialect dictionary “Fangyan”(/7 &) compiled by
Yang Xiong (1) two thousand years ago. The Ota project focused on linguistic evidence and
endeavored to study the history of each word (the names of insects and plants) with reference to
extra-linguistic background.

In each of the three projects cited above, one volume of a linguistic atlas was published
(Iwata ed. 1995, 1998; Ota ed. 2004), in addition to several volumes of progressive reports.

The early version of our maps, which appeared in Iwata ed. (1992), were hand-made by
using stamps acquired from the professional staff at the National Institute for Japanese
Language (NIJL), while approximately half of the maps in Iwata ed. (1995) were complied by a
MS DOS-based computer map drawing system, EGL (Editor for Geographical Linguistics),
which was designed by Kikuo Maekawa at NIJL. The maps in Iwata ed. (1998) and Ota ed.
(2004) were from a Window-based map drawing system, SEAL (System of Exhibition and
Analysis of Linguistic Data), which was designed by Chitsuko Fukushima (Niigata Women’s



college) and Yusuke Fukushima (Nagaoka University of Technology). Refer to
http://www.nicol.ac.jp/~fukusima/, where both Japanese and English versions of the software
SEAL are available with detailed manuals.

The data storing and converting systems utilized in the past four projects owed much to the
effort of our colleagues, Susumu Sato, Takashi Matsue, Takako Hashimoto and the late
Professor Nobuhisa Tsuji.

2. Aim

Based on the four previous projects, the present project endeavors to establish a newly
developed computer system, which we call “PHD”. It covers all necessary tools for
geographical studies: data storing, map drawing, map exhibition and web-site. The techniques
and the procedures will appear on the second paper in this volume. The dialect materials we
use in this project are mostly the descriptive studies so far published in China while some
limited amounts of data are available from our colleagues who carried out their own surveys.

The final target of this project is to realize the idea of the late Father Willem Grootaers on
Chinese dialectology (Grootaers 1948, 1994, 2003), which had been put into practice in China
as early as the 1940°s but eventually failed to find its successors in modern China. After the
1950’s, Grootaers’s ideas and his proposals were brought into Japan and bore good scientific
fruit, the Linguistic Atlas of Japan (LAJ, 1966-1974). In line with this tradition, we will study
the Chinese dialects from the following perspectives.

1) To study the history of each word (or each linguistic feature)

The linguistic maps provide us with first-hand knowledge about regional differences, but
more importantly they will serve for reconstructing the history of words (Shibata 1969). In
this study, researchers should be aware of “the linking up of the words with their objects, i.e.,
the study of the material and spiritual culture as it is reflected in the vocabulary” (Grootaers
1948, p.3). Being gifted with the largest amounts of written documents accumulated for
thousands of years, Chinese linguistics is privileged to enjoy the linkage of words with written
records. But what these records tell us is just the tip of an iceberg, and it is our linguistic maps
that will tell much more about the true history of Chinese dialects, which maybe more or less
different from the image that philological studies determined so far. China has a good tradition
of etymological study, as represented by the great philologist in Qing Dynasty, Cheng Yaotian
(F2¥EL H), but there is still a myth among modern Chinese linguists. They seem to believe that
the reliable sources for historical reconstruction are only those dialectal forms that have their
correspondences in written documents and that others are worthless (Iwata 1995a). This
presupposes continuity in the evolution of Chinese, but we will find in our maps much evidence

that is contradictory to such a presupposition (Grootaers 1946, p.231).



2) To contribute to a general theory of linguistic change

The name for “dragon fly” was replaced by that for “sorghum (gaoliang)” in the Dunhuang
(3U/8) dialect; the name for “fly” was changed to that for “mosquito” in a lot of localities in the
southwest China such as in Hu’nan, Guizhou and Sichuan; a body part “knee” is called
“monkey head” at some localities in Zhejiang and is called “lid of arm” at some limited
localities in northeast Jiangsu. These seemingly weird forms are just the outcomes of
occasional happenings in the world of Chinese dialects, and these forms themselves have no
relevance in terms of general linguistics. However, what have been at work here must be the
same linguistic factors as Gilliéron and his successors discovered in Europe and Japanese
linguists discovered in the process of producing LAJ, namely, folk-etymology, homonymic
clash/attraction. Grootaers (1948, p.16) said, “To put it paradoxically, the most peculiar point in
the study of Chinese dialects, is the necessity of stressing less the peculiarities of the Chinese
language, and of applying more the linguistic methods known elsewhere”. The readers of the
best text book, Dauzat (1922), will know how the unexpected changes were motivated and
implemented in French dialects, and how the endangered forms were remedied owing to the
unconscious wisdom of speakers. In the meanwhile, although Chinese dialects may have their
own peculiarities, our Chinese maps are expected to reveal the universal mechanisms that

operate in producing the linguistic changes.

3. Terminology and some controversial issues

It seems that there are disagreements on the usage of some terminology among scholars in
Chinese dialectology, and it may be worth referring to them in order to identify the domain of
our project and to clarify our fundamental ideas.
1) Linguistic geography is a term which has been widely accepted in the field of traditional
linguistics. Cao (2004) proposed the term geographical linguistics, but he intends to cover more
domains than ours in his ambitious project. As mentioned above, our studies will be solely
directed to contributing to historical linguistics.
2) The terms Demarcation and classification had better be discriminated, since classification
need not accompany demarcation. It is beyond our scope to delimit the dialect boundaries,
rather each isogloss deducible from each map will indicate a sort of boundary separating two or
more areas. It should be noted in this connection that the demarcation appearing in the volume
“Language Atlas of China” (1987) is in principle based on minimally selected phonological
items, such as development of muddy initials and that of entering tone. Our attention should
be directed to finding the bundle of isoglosses running close to each other, and based on this, the
next step would be to study the origin of the boundary by taking historical and extra-linguistic
evidence into account (Grootaers 1945, Zavjalova 1982, Iwata 2000a). Motivated by



Grootaers’s studies (Grootaers et al. 1948, 1951) as well as by the Hirata project cited above,
we are now proceeding to do a tentative survey on some folkloric items such as marriage and
funeral ceremonies.

The dialect classification will be one of our possible targets if quantitatively enough
linguistic data are available from our database. This task should be performed in historical
perspective, similar to how it is done in biology and genetics.

3) The term dialect as it appears in the literature is employed in various senses. In conventional
usage, it frequently refers to such dialect groups as Mandarin, Gan, Xiang, Wu, Hakka, Yue and
Min, though scholars have failed to show reliable evidence in proving the existence of such
dialect groups except for Min. In linguistic geography, it mainly refers to the language that is
spoken at the lowest administrative unit: local village or town, where a unified speech
community is supposed to be maintained and the traditional local dialect has been preserved
(Iwata 2002). But in the present project, the dialect materials available are mostly those of
county seats (xiancheng £-3), and the dialects spoken there are more or less influenced by the
mixed urban population. This is an inevitable contradiction in this project, but the materials at
our hands will hopefully be good enough for our exploring the long history of the words. Cao
Zhiyun (& % #45) and his colleagues, in accordance with the survey by Grootaers and his
students (Grootaers 1958), made a good choice of carrying out their surveys in local villages
instead of county seats (Cao 2004). Their surveys are of the greatest importance since the
traditional local dialects which have been preserved everywhere in China until now are very
likely to disappear or to be deformed sooner or later.

4) Socio-linguistics is beyond the scope of this particular project, but it opens up into further
research. Firstly, the local center of each county is a good laboratory where researchers may
have an easy access to socio-linguistic phenomena (e.g., Iwata 1983, Su et al. 1985). Secondly,
even the language in a local small village is not necessarily uniform and there exist idiolectal
differences among the speakers in terms of such factors as age, sex and career. In this respect,
Japanese dialectologists have an advantage in research method, which they call “glottogram”
(not that utilized in speech physiology!), and recently I heard that some of our colleagues,
Mitsuaki Endo and others, would apply this method in surveying Chinese dialects.

5) The term language contact is self-evident in linguistic geography, which presupposes the
transmission of linguistic features through the daily contact of the people living in neighboring
localities. 4 word could travel from one place to another. For example, in case of the kinship
term “ye %77, it is assumed to have originated somewhere in the eastern Central Plain (' 5)
and later to have been transmitted to as far as Fujian, presumably via the Jianghuai (Y1i£) area
(Iwata 2000b). There could be two ways for each word to travel: one is to walk slowly and

continuously from village to village; another is to be conveyed by immigrants or traders from



one place to another, skipping the intermediate large areas. As a matter of fact, the former is a
more frequent manner of linguistic diffusion even in China, where massive migration frequently
occurred throughout its long history. A crucial problem is that Chinese dialectology has
underestimated or even has ignored this particular evidence. Instead, scholars have
overestimated the factor migration or even have considered it as a sole contributing factor to the
formation of the present dialect distribution (Iwata 1995b, pp.222). This is apparently a fragile
assumption. Suppose that a lexical form “A” distributes in a certain area in the north and the
identical form emerges somewhere in the south, with the intermediate large area covered by the
other form “B” (so called “ABA” distribution). Logically, there are at least three assumptions
for accounting for this distribution:

(1) Southern “A” was the result of immigrants’ or traders’ introducing the word(s) directly
from the northern area, or vice versa, without introducing it into the immediate zone.

(2) The form “A” once formed a geographically continuous distribution from north to south
by a gradual spreading, but later it was replaced by the form “B” in the intermediate areas.

(3) The words of northern and southern “A” are due to the accidental innovation in each area.

The migration theory merely points to one of these three possibilities, and we are not

qualified to accept the assumption (1) unless a detailed study on migration history proves it true.
Moreover, even in the case that sufficient data are available for confirming the origin of the
population, the influence of language contact introduced by immigration should not be
overestimated, because the usual result is for the immigrants to conform to the original dialect
(Grootaers 1945, pp.420-421).
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Introduction to the PHD System

Tomo Hayashi®
1. Overview

1.1 What is the “PHD System”?

The PHD System is an integrated environment for our project entitled “Project on Han Dialects
(PHD)”. It provides the most useful and the latest technology-based software environment for the
geographical research of Chinese dialects.

The PHD System is composed of one server (“PHD Server”) with various software running on both
it and the clients’ personal computers.

The main purpose of the PHD System is the following:

a) Accumulation of linguistic data
For the database, we accumulate and digitalize valuable information on Chinese dialect research,
including linguistic data.
The linguistic data is defined in our system as the digitalized language information, including
lexicon, phonetics and syntax, which are specified with reference to localities and data sources.
The linguistic data are arranged and input into the database item by item, e.g., ‘sun’, ‘moon’.
Digitalized data can be retrieved for producing the linguistic maps by using the client application or

the WEB service application. The data can also be cross-searched across different items.

b) Production of digital dialect maps
The most important function of the PHD System is to produce digital linguistic maps. Using the
client application, our colleagues can create, edit, browse, publish, and present digital linguistic
maps according to their individual purposes. Moreover, the released maps are immediately registered
onto the map database, so that we can utilize these maps in producing new maps. Also, we can refer
to plural maps that can be compared with each other. Also, the released maps are automatically

published on website.

" MA student, Faculty of Letters, Kanazawa University



¢) Publication of digital and paper maps
One of the most useful functions of our system is a digital publication. Publication here not only
refers to paper publication, but also means that the dynamically-generated digital 2D/3D map image
or GIS (Geographical Information System), which can be obtained through networking with users’
(and guests’) PC and by using a client application or a common internet browser.
We also will provide colleagues with the CMS (Contents Management Service) to manage written
documents. This service is related with the map publishing module, by which, in the future, we will

be able to automatically construct a more advanced and more useful website without any labor.

d) Sharing research information/data through network

The PHD System is designed on the assumption that almost all research products can be processed
through the network from the very beginning. It means that all research information, including
resource data, linguistic data, digital maps, and written documents are shared by researchers or some
guests. All information and data will be updated successively, so that users can utilize the newest
data at all times. Digital maps browsed on the client application or the website are created
dynamically, and if the linguistic data are modified, dynamic digital maps are changed according to
the newer linguistic data.

1.2 Features

1.2.1 XML-based System

XML (eXtensible Markup Language) is one of the most popular and simple file formats, and XML
is currently in the process of becoming a global standard file-format. XML is able to describe
user-defined meta-information, to transform other file-formats by using XSLT (XML Stylesheet
Language Transformations), and to perform interprocess-communication between multi platform
applications by using SOAP (Simple Object Access Protocol). These mechanisms and technologies
provide a lot of technical advantages in our processing the Chinese linguistic data accumulated in the
system.

The most important reason for our adopting the XML format is to resolve quickly and smartly the
way it corresponds to the complex procedure of data processing. In addition, the data in our system
must be able to be transformed to other data formats (e.g., HTML/PDF), to be described in the
Unicode string data, and to be read and written in many development languages (e.g.,
C++/JAVA/PHP/ActionScript). Using XML is the best solution for these purposes.

Almost all of the data in the PHD system, including resource data, linguistic data, map data,
documents, system information and WEB pages, are described by XML, and they can be
interchanged between the server and the client application in the XML format required (the XSLT



parser transforms it).

1.2.2 Construction of Database

In our previous projects on Chinese dialects, the linguistic data have been accumulated in text
format or in Microsoft Excel format. In the present system, these data are divided and input into
several databases. By this regularization and optimization, we can ensure the safety of
synchronization of linguistic data. All databases operate individually, so that each database can be
used independently. Since the databases are not SQL but XML-based, they can reasonably describe
such data as locality variations and the lexical data, which have a multi-tiered structure.

1.2.3 MVC Architecture

The MVC Architecture is one of the most powerful architectures in software development. It
suggests that we can develop a useful application by separating it into three parts: the model, the
view, and the controller. '

The PHD System is also implemented in compliance with this architecture. Namely, the data in
MapXML is described only by logically binding rules in the process of map production, and no
application-dependant data are needed. As a result, the linguistic map in the PHD System can be
easily transplanted into other platforms. In addition, these data do not control the map view, so that it
is free from how the clients draw the linguistic map. This will make it possible for the client
software, such as the map production tool, the drawing script in the WEB site, the paper publication
tool and the 3D Visualization software, in order to facilitate drawing various maps in different

situations and different operating systems.

1.3 Software Environment of the PHD System

The operating system of the PHD Server is Linux (Fedora Core). A number of server applications
used by the system are installed in this server, e.g., Apache HTTP Server, Jakarta TOMCAT, JAVA,
PHP (HyPertext Processor).

All data management client applications for the PHD research members are Unicode-based
Microsoft Windows application written by C++. They are MSXML(Microsoft XML parser),
WinHTTP 5.1 (the latest version of Microsoft HTTP communication component), Microsoft GDI+
(a set of new APIs of Microsoft Graphic Device Interface) and Microsoft DirectX (a set of low-level
APIs for high-performance multimedia applications). Users should download and install these
additional components from the Microsoft WEB-Site.

The access to the PHD Website from an internet browser is possible from any platform, but it is
necessary to install Macromedia Flash Player to browse the dynamic contents that use Macromedia

Flash in the PHD website.
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2. Architecture of the PHD System

2.1 Dataflow
Description of basic dataflow in the PHD System

2.1.1 Modifying linguistic data

First, the linguistic data are input by colleagues. The linguistic data manager Roots does this task.
The users access the PHD Server and receive the linguistic data, adding, modifying and deleting the
data by using this software. The new or modified records are sent to the server and are updated

immediately once the “Save” button is clicked.

2.1.2 Modifying map data

The next step is to produce the digital map. The map drawing tool Wonderland serves this purpose.

To create the new digital map, users are requested to choose one or more sets of linguistic data,
then, the client application requests the server to send the linguistic data.

To modify the existing digital maps, users are required to choose a set of access-permitted digital
map data, which are, then, sent by the server.

After modifying the digital map data, users send the renewed map data to the server.

2.1.3 Visualizing digital map

Finally, the application Tamayura or RISE serves for visualizing digital maps. Users are required to
choose any one of the digital map data (Map Binding Rule XML or Static Map XML), which are
sent by the server. Then, the client application draws the digital map based on the received map data.

Users can also browse map images on their websites. In the meanwhile, the visualization script
draws the map inside the server and sends the rasterised image to the browser.

Throughout these processes, the security module in the PHD server refers to the information in the
user account management service and the meta-information about access permission specified by an
author as described in the digital map. It also controls the permission of digital maps. To put it
concretely, when a particular client requests the index of digital maps existing on the map database,
the PHD server sends back the index of access-permitted digital maps. In this way, an author can

contro] the permission and privacy of their own maps.
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Fig. 1 The Dataflow of the PHD System2.2 WEB Interface
All Data inputs/outputs through the network are processed by way of the WEB interface module.

This module works as a front-end server, and all client applications as well as some server scripts

retrieve the data to this module.
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2.3 Database
Substances of the databases in the PHD Server are numerous raw XML data and access modules. It

is implemented as a back-end server, and generally the front-end server requests data as occasion

demands.

PHD Server

Member 1I/F

Fig. 2 WEB Interface and Database
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2.4 Linguistic Data Specification

The linguistic data in the PHD System is a sort of raw XML data. Schema of this XML has two
sections as the child of root elements. The first section is a meta-information node that includes the
name of the map, the unique ID of the author, creation date, etc. The second section is the records of
linguistic data. These nodes have a set of reference pointers corresponding to the Reference Database
record, the Locality Database record and the linguistic data-set containing the information on lexical,
phonetic and syntactic features.

The following text is a sample of the second section of the linguistic data “knee”.

<Record>
<Reference>002320</Reference>
<Locality>X0010700</Locality>
<Modifier>Yantian </Modifier>

- <DataSet>
<Artic>IV @I M </Artic>
<IPA>kr tin ker</IPA>
<Hanzi>#Z Tl % JL</Hanzi>
</DataSet>
-  <DataSet>
<Artic>NV Q M </Artic>
<IPA>ky lin ker</IPA>
<Hanzi>iZ R & JL</Hanzi>
</DataSet>
</Record>
<Record>
<Reference>001458</Reference>
<Locality>X0018101 </Locality>
<Modifier>Yantian</Modifier>

<DataSet>
<Artic>1a Q M</Artic>
<IPA>kr la par</IPA>

Fig. 3 The second section of the linguistic data “knee”
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2.5 Map Data Specification

There are two kinds of map data formats in the PHD System: one is “Map Binding Rule XML” and
the other is “Static Map XML”.

“Map Binding Rule XML” is described by using logical rules for creating the maps. It has some
group nodes which relate to each other. The group node has its parents and some filters.

Group and Filter classes inherit the same basic class. This class has the input/output pins as well as
the various procedures for processing linguistic data. This class is similar to the filters in Microsoft
DirectShow.

The ancestor of Group class is either the Linguistic Data XML or the other Group class. When a
Group class receives the linguistic data from the ancestor, they are sent to the first child filter. Then,
all filters process linguistic data. Once the outputs from the last filter are sent to parent Group class,
the outputted linguistic data of this Group class are determined. Group class can also have mark
information, by which the symbol (stamp) for each Group class is specified on the digital map.

Filter classes set in Group class are various. For example, Regex (REGular Expression) Filter class
uses a kind of matching rule of strings for filtering the linguistic data. Suppose that the expression
input by the user is the Chinese character “i% 1 (‘pigeon’), only the data of the string including “#?

- are sent to the next filter, but those not including “#% 7~ will not be sent.
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Fig.4 Procedure of the Group Class

Fig. 5 Inheritance of the Group Class
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Static Map XML does not have any logical structure inside it. It only contains the locality
information and the mark information concerning the shape, color, and size of the stamp. Therefore,
one can quickly draw the map by using this format and the file-size is very small. Also, it is very
easy to exchange with another file for publication purposes. This format is used in the final stage of

drawing maps on the client application as well as for publication purposes.

The following text is a sample of Map Binding Rule XML.

- <Group>
<Name>fF</Name>
<GUID>{8E7FOE6F-B017-47F3-9C31-F152DD846BF0} </GUID>
<ParentGUID>{5B03FBOC-F51E-478C-BC61-43E85BD27ECC} </ParentGUID>
<MarkNumber>=1</MarkNumber>
<MarkColor>0</MarkColor>
<Mark5ize>1.000000</MarkSize>
<Filter>
<Name>EBRBE I LA </Name>
<Regex>f5F</Regex>
<Number>0</Number>
< /Filter>
</Group>

</Groups>

Fig. 6 A sample of Map Binding Rule XML
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3. Introduction to the PHD Server

The PHD Server is the infrastructure of the PHD System. It also serves as the information center
which releases many web contents such as digital maps, internal reports for PHD members, and
public information for outside guests.

All responses received by clients are sent from Apache HTTP Server or Tomcat.

3.1 Databases

There are a lot of databases in the PHD Server. These databases are working as the back-end server,
and many server modules and client applications can have access to them through the local
communication module or the network socket.

The followings are representative and important databases, besides those for running such a system

as User Account Database.

3.1.1 Resource Database

The Resource Database contains any fundamental data which can be referred to by other data or
modules in our system.

In addition to the system database that contains the data used for processing basic functions, we
have two important resource databases. One is the Reference Database, and another is the Locality
Database.

The Reference Database stocks the data source information. Each record in this database contains
in its description the information on data source (bibliography) and a list of pointers to each locality.
As the first step, we built this database on the basis of some tabbed text format lists created by us in
the past. These string data were optimized and transformed through the reference data parser to
multi-tagged XML format texts, which are described in the Unicode string. Now users can browse,
add and modify the data in the Reference Database through network.

The Locality Database contains geographic information of China. This database is composed of
some child databases that have hierarchical structure. Each record in these child databases stocks
various useful data, which are constructed on basis of open-published database downloaded from
several geographic research organizations in China as well as in the United States. These GIS data
describe administrative hierarchy( % 2,3 4, B 2%, % $14)), variants of name, longitude and latitude
for each locality, and contains multi-layered vector maps, DEM(Digital Elevation Model), satellite
pictures, etc.
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3.1.2 Linguistic Database

The Linguistic Database contains linguistic data. Currently, it comprises about 200 linguistic items.
These data are managed by using “ROOTS” (Linguistic Data Manager), and referred from
“Wonderland” (Digital Map Production Tool). In addition, some server modules use this database.
For example, if the map drawing module of Content Management Service generates static map, the

module requests the necessary linguistic data, then the database send it back to the module.

3.1.3 Map Database

The Map Database contains digital maps created by PHD members.

These maps are stocked as the Map Binding Rule XML in this database, and when a client requests
the Static Map XML of a particular digital map, the transformation module of the interface
ingenerates the Static Map XML from the Map Binding Rule XML and send it back to the client.

3.1.4 Document Database

The Document Database is a kind of document repository. Any author can upload related
documents onto this database, and the Content Management Service of our server automatically
publishes it in website. The database can import the documents in several formats (e.g.,
Text/XML/Microsoft Word Document), and can transform them to XHTML and PDF.

Linguistic Map

Resoufce
)ata Database Database

Database

\ 4

Binding Rule Manager
Wonderland

Fig. 7 Databases and Client Applications

3.2 Network Service

The PHD Server provides us with many network services. But “Network Service” here does not

mean general network services. Instead, it means the services provided for general HTTP clients,
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such as internet browser (e.g., Microsoft Internet Explorer) on our website.

One of the most important network services is Digital Map Publishing Service. This service
generates web pages and rasterised digital maps dynamically, and any guest can search and browse it.
It is a part of Contents Management Service (CMS).

Also, there is a very useful service called Web Database Service. This service provides us with the

interface for searching and browsing any databases from the internet browser.

3.3 Contents Management Service

Contents Management Service (CMS) is one of most important publishing functions in our project.
In the past, to publish means to print papers, but now releasing web-pages and databases becomes
important. This service provides us with the dynamic-generate function of web-pages which are
generated from our databases, resources, documents, and user feedbacks.

A fundamental generation method of this service is transformation of XML documents. All data in
our project can be read in XML format, and the generation module transforms XML by using XSLT
(XML Stylesheet Language Transformation) or by using any other original parsers. In case CMS
generates XHTML (one kind of XML), the module uses XSLT only. In case the service generates
PDF, it first transforms the data to XSL-FO (XSL-Formatting Objects), which, then, is transformed
to PDF. In case the service generates the rasterised digital map, it transforms the logical map XML
to the static map XML, which then is rasterised by the drawing module.

Of course, these processes automatically proceed, so that it is not necessary for the authors to

consider how to do web publishing.

PHD Members

Fig. 8 Network Services (including CMS)
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4. Client Applications

In this project, we are going to develop several client applications running on the members’ and the
guests’ personal computers. These applications can be downloaded from our website. Only the PHD

members can use them, with the exception of the visualization application.

4.1 ROOTS: Linguistic Data Manager
ROOTS is a client application that manages linguistic data in the PHD server.
ROOTS can add, modify, and remove linguistic data in the PHD Server through the network.
ROOTS has some particular functions for editing linguistic data. The auto filtering function allows
users to search records more easily and quickly. The IPA input tool allows users to effectively input

the IPA fonts defined in the latest Unicode. Also, users can customize the input-pad by themselves.
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Fig. 9 A screen-shot of “ROOTS”
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4.2 Wonderland: Map Production Software

Wonderland is a client application that produces digital linguistic (and other) maps.

Users can create and modify various digital maps on the PHD Server or on the local hard-disk. The
substance of the digital map is a simple XML format described by several group definition rules as
well as by the mark binding rules that determine the logical structure of the map.

Wonderland has also the simplest visualization and printing function.

y:l,-jﬁ s R

Bfrres =T
BT T I T Frwe %]

iR WEBRT -5

52 568 0 ~
Rt o AT 58 [oa? 4]
ERER L BECHBE 1543 [bo? k7]
1530 [ba? ke?]
3550 [ ? kw 7]
3535 [bo? ke?]
B [bo? ka?]

(n—omer |

% Wornderland
Fr{UE) F0Y10F ST Sl BE A2
W (ETF WK SL-7 -0 BE Y ToOmEER HB AT
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Fig. 11 The result of the map drawing module of “Wonderland”
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4.3 Tamayura: 2D Map Visualization Software

Tamayura can visualize the 2-Dimensions vector map from the logical map or the static map. By
using Wonderland, users can produce the logical map and send it to the Map Database in the PHD
Server. The logical map in the PHD Server can be transformed to the static digital map. Tamayura
can download these network static maps or read local static maps, which then are drawn and printed
out.

The visualization modules of Tamayura have the most powerful drawing functions. It can draw
various series of 2-Dimensions maps. Users can control its projection settings. Also they can select
appeared layers, and modify supplementary items such as explanatory notes.

The following image is a sample output result of the basic drawing module used by “Tamayura”.
Since this module was developed for the drawing tests which were carried out in spring 2004, only

administrative layers and hydrographic layers appear on this image.
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Fig. 12 A sample output result of the basic drawing module
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4.4 RISE: 3D Map Visualization Software

RISE is a map visualization software which function is similar to Tamayura. But this application is
specialized as the 3-Dimensions visualization of the digital map. This application draws maps by
using DirectX and DEM.

I E ANTE  EET-E Je-nk

Fig. 13 The output result of the layer drawing module of “RISE”
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Bt BB R M E S AR GRS . BREEEEHRESSIR, BRMAIT
FAESERSE “—F2H” MEw. IEETIMHREEIELHEATR. HE
Migd, “BAPENCHENE S HERAETRECRER, METEEF PR
AMPENFAET A" (((EFSHEE) p.107). X—AKNE—BRETUSTE “&
FEXERFERHFTSAHENNKE, FiAAh, WEFFERLE S EENEME. H
FIEFTFENRLAREBZM SR, HELFREASHRERBIARH=Y . K382
B SAMEEERKRE, plk BESEEERUBHILT R p-1-k LLETAALER Y 1%
2 ‘BE” (BETO.
KT REEEHX (RIEMEIEHX)N “IEB” RERIE, SREBMEU
D REMXMTSERNSE EMCRREZ S ERN B, 1 (B —w"RERR “R
—i5r7, & “BR ERESLERAE T (“BIMEskT. ¢ BT ).
2) REMXESTEYSHSERY ‘B, BEREERBEMTHFEBLE.
XANR S T XE 5 THITEE,

4. /3 B S RICAERBE T

(el SIREERMIAR “F” M “3k” LHli. DURZE N RO AT EA T Rk
HRFI A A MNHB AT LR, “ 327 2 805 A eI -DUK BLL b 7 s X g “ 2k 7
SHAMEKITUBENE X . T2 REKITREEFAHBNAENMX, F075
HH “E” MARA L7, WEPMERNTE S, B LAEMIEEZ AADET
FEFLAHNBE EEBHKNY, BREH, XRMENETEHESANERERCGE
H 2000).

XBEH—EE, B “E” Mk BERM—NELE? REME IAftEl. 5
ANFIEEBAER “3k” &/ F “&/”. B—, 7FECRE, “BL” WHEIERRT “BE” &
H 1986). F -, RILHEIACKIIFHAVCIE, SHE R L8 ARt Tk H2Z.
B, HUR GHID . GMER) WIBRMIER, “5F” SfAEdhm “27 A ErACE
H 1995). “A” RIHFETMA GEHR) XHFER “557 2HE. “5” BENSBHUGEL
FHRIEAE, FRZHAR (RF) MEREHAAEHR GEH M GMER), ELTE
FRET “27. kFH “F” BTMHATERUSIERRE (R WIRX, B,
BEAILSEH S AERBERENY “3F7. IhIbFRER “3” £ ERX A%
IX L X () 25 F (Iwata, 2000) -

MXFMEE, HE S — MEBERNINE, MESHER “kik” NHEERES
R, Bl

T - WR™ [sirou ke](EKE) * (ZEEE - HEH)
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L7 « 2BEGHEM)  [Khit teu koi](BEkFH) * (BB SHLEHIR)
k7 MU RBENFRAESEEREIET REMERL=/AH. Filh, X
BRI “F7 BT, $MEdTrERRT R —&K%. XEHFERAN
£ K7 MERILTERIIERRARTH “&” FER. IEREREIZES, BEES
SPETA SR, N TSR T —Rirdik, NEHkN 8”7 RELFRAE “Bk”
HIETH .. IMTPELEHFAELY. B, ZEEBEIFTEBER —Ho0MmE “ L.
R HWRECL) 7. FEME 5l. X2 “M+X+3k” F Bk’ GEeH B WiEE
b =R —MRE R, T 5 Witie.
ki M M7 REEKN A+B, BHHFQA+B)/2 XHHTHE, BIE AL B HHIE
FER— 8 R BIBEER. B, ALEREEN T EE “‘BE” WM “BFETF” [Kbe?
pe t5)J(FFBRTE (REH TR ). X2 p-lk REN “IEFE” [ko par|EH B NI HEHX 5 “5
KT [khe? tow ts) [ RML RCEH . 7 1999,p.249),
e 4FRERE “BE” M “BL” —HHRKKSHER.
B, “BE” RESHAAE LT UAENIE A AHF BS L “BRE "R “12
B&E”, ,
g« PR [kKw o™ ke](JEREE) *IIF (PEFEHR)
R “HRER". XT “BRE" FEHR, FTI0OHR. E2ET8RAM “BR”, BEE
e AR EFR, BAEKIREERFEE—ENE . HEFENE, “BLE”
R MEB AT AN EEX S “BE” BE. #BIHe] N -
) TEHEERFE-ARE, EAUACEZE “BR” M. FRBTEHXOHEME
FECRER p-1-k FIFAEH “BIBRE" W KTHN, BN “BE” BB NTH
775
2)  “BE” HEEFRUEMNBRY KTHES. EABEKTRE, SnbeBai
7. IR, MEERIET F. BEEXLEMX, “BE” B2 T IHAE “Bk”
RIHPL, BB T e “BkaE”.
“BkE” W AILELLEFR, EWRAHEN, XM S ASE0E 28K
FERRFEH “&” 2T EEHFSHREREW, BTRTEHP k-FT.
WiEg - W (el tiau ku](BRkd) *ELIK (ST E )
IF - 5W (6" e ku](BLAE)  *BRIGE (577 FiA M)
J7ZR « 3HTE [sep heu kuo]J(BEkEF) * (BRIL= M #il77 5 HICXT D
THRMBEN S, FEERE, (BX) WEZELEE R -EENEER “I” ).
L « THE [hit tPeu nau] (BKAN) * (B#HT S HEHR)
WE - EEE [seitei nau)(BLiN) *EE (HELFEPR)
AT - EEE [s&? lau kvn](BBI2A) * (HHETT S HLEHFR)
WER, XMMEER SRR 5 G5 (89 ¢ B (A F)EFEMEGE | 2000,p.21).
BAW Bk —EREEREERR S, THEATAARERE ARENEF K.
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EEERNR, “BL7 DHEUEREKTITHR(SFE LXE Tt - L2 BRI - ik
NMERIBIF) . ZKEREE, KILDREABETHRBERELE “Bk” #.

FTRIARE, BTRER “IEB” BAOTUFEEM, “BK” M BE” HLILEHANT .
MBEE A UEE, KTIUBEFEEERAN A S RIAH ZHE 0B LHKB
(Iwata1995,p.205-206):

(—) ZREH “BXK” 1 “BR X k7

(D) AaEE “Bk X" (B4 “BkziE”)

(=) BHHXE K7
XRUBRESNBBENFENRMNER | F—, 80N B BomE RPHBE 7
MEEX, 5§ Bk X” B0 F=, BEFSEHEN “Bk X7, HEMRZE LR
Eﬁ%ﬁm—ﬁom,

7R« BER [k atrtau u]EKO) *FEiE BEHFiAM)

5. B1 ! RIBHMIAE
L5, REFSRT EBIE UM TR+ X+k” KMIEE. 5825
£ BB, 218 IR (leg), TIAEUE “HR7. SEHE 4. “XETHEHE
£ BT, ERER R BT BT T % BRAETRES, B BT ‘K
K7L “Ek” &, HERBMBEEBG
LB ERFAEN . X B2 HE U LE TR CHRME “kEH” ),
BT Z CHEFNIX U HIL “BEL” o KENWRET “Hi” 1.
HTIL « 7% th B teia ko dio] (BIERK)/[teia ¢i kPo dio](IRRER L) * KT T G LT SHIF)
TR - BE [tei:usa ttam](HIEL) *FHERAS (BMGT SR
WL - WILE [cyo so k'en] (MIRHRIL)  =E&
kKPET, FEEMBREYEE B, BIIR CARREFIR)Y 1E 8”7, mEEk (&
HFHEY MGBERE (TEASIHL) HE ‘507, RUREE. HRAHEE, LAk
STRAEER “877. ABE5IH (BB R (T8 MidE:
(EE)Y 1 BEd. BEAY (k). /8 3 BE. ETY (ko)
PEITAMAT, EPREEHS 47 WP EENN. ERX E, SRR ST R
k7, BRI, “FTk” B Bk
KEWHA AR REME 5] L. ofUUEH, “BEL” SAENTREEHRXT “B
Bk AR “Rk” MUERHX . St ASCRE—FERE.
1) RERURZBEINEEX ZHERMEZES M. —£ “Bk”, ZR “&X
k7. ATE RMANBAERE, MEELELERN, B RBRELXFRNERETT 5
B —FMIAE. “BE” XH “87, RENMMRTHEES RETHLERNT S
s, BRIETHFSHNWEIE, “f” FHHIERBMN OES . Wb LN,
AR RIE, Bt (B3R M “a+X+3k”.
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2) XWMRGRE(“BL” M “BX K7 ) BEAEM, UBFTFAET “BXk”.

3) FEH, MAMBAERT “RTk7. XMABRET RT RS, BUE “BL” JLTEM
K, B “BXL” &fFE. ENFTEFXRRT —MirdiE, BigBLZFR SR
¥ “B17 BE “BX K" M X PME L, BARMAFE EFHZIMERE .

[¢io? k"0 dei] (BREEL)  *#fit7% (WiMF Fids)

4) B “BEL” MR, BRAESRNEAEMLAKXE, LN, EEHSH
MR, WA EU B XK ‘B R8T “B”, UEHFER X

5) HREMAILEREY “MERL”, LB Wik, SMAITEREH
TEA. XA, ERE=MH, THERAFTHRES FEHE Wik
RS, BREmEHEITIARE— M SN ELK, #aZRIEAER “B”
HTENRW, HEAEESZT ‘B, RS T “807. FEFE, XL EERX
RE.

FEASER, “80” IR RINL L~ HER. BEREHK (—I£F ) =1+t “IL
MR EEEEEE BT (518 (UGB E R ,p.6835), ERARIIR A KEEE,
BRWATLUA A1 BB EERNME K, “F1” FR2ILHT e EmE ki
BRI, #THERRERITLE . SMEUNRELILBRIBEET S (BFE)
XA -

LW [€iA? Kou kuo?j(MIEEE)  +FE® - BB (LETRFEDS

XAARE ZFW K0P EEY LS “5” EXPN, JRERE X EBTE (R
TEH) T, &N, EBRESHEINE “80” F£3FHiE (B M (Erd) . &ids,
BTHXE ‘887 (BN p-l-k BRI SEMY K TH, “81” 24/ T8, EEHRE
K, MEMERERREE. LAEBMOIBRIELRE LB “BEL”, W, 0%« H
M

[tein? me dv] (BI1E€:3K) /[si1? me dou] (BR1BK) * (PLEHFANL)Y BB

MRS, “BiEsk” SHIERRN QLI B “EiEk” MBERERRZ

R (R, EH—BE 2005) . AWK, “BEL” BTG HE “BFTL",

6. KILAS

HEEAEH(1995). Iwata(000)F R X HRBRHEKI AT R “KILE” SHNEE
M. B “KILFE” BHEULARIBARSEERKI —HERBIZENTSH. B
W, FERR GHAD M “Z7 RIBRR () M “F7 BRI BEm—%&WH
RIGr AT . IXEH R R KT R AE T B BU%T

[ FE 1AM 6l RBRT “KITE” SHAHMFHEFAES. AHE 5IRTUEH, FIEH
[K"aDIFE) B AR —HEME =, B5—KH “KILE” SAARR, A8
et BB N . BESHEATFHERTENS . W, GEE) XK “&” (&
S 5% 1995,pp.87-88). X, “FHA7, “IGE” Z REgkNEE— e RE B HIER ]
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X (FHh 1999,32-34). X H R BLE TG AL 77 5 BRI AR L R AR, AT Ak o(D)](FR)
ARBIFM 2 E R EREE .

KoM A IR EFVIERE A H & F. B T, RIOIEEE T HERE—A 5
THEK(DIEMN “B” R

WAL « BT [KD0? mo? sy tar}((OREEL)  » (CURREBRAF)

BT« HILE [k mo? du](iAK) *HEES (RELAHHSHHR)D

AABRSIAA, BIENEKDIUE “B&” BREXR. BREK(DILERETA
E, M “8” BYFEF, AANARERVERR. &M BT 582 L H e R e

7E R HARE R R ARSI Z[ke?]), R, ARESES MK () FEGFEER,
IR RAAE A RE. ARESHEHK )], BHATRREN s HE sliE
ANT k-l-p RERIS A, AILUESE, HABEkMSURESAZE, BHEAGHEMN, p-lk
ZA k-lp MR, EHEMITER kN SH M.

B 6lRm B —FMABMKIT R, HEF THNIMEERER, XERMNEAD
HESSMAGH. BWEMH? —F2 “BEL” 8 “Bk” mA—FME plk HEH. W
LET, BRIEZANEH BA “BRE,

IHiER “BRk” BR “ERRSk”. BOCHEN, KITREECRE “BRk” WS, nrRER
BRI RTE Rk 2] BERILFHERTH “Z IR, kg BE", W i3t
M/EHE p-l-k RENFEFFHEREEE. NHE 6aT LLEH, p-l-k tH T M2 EAE
Tt

L9 » M [poloketse] BHFET) * (LIILHEE - HEEH)
T - BT [punoke 9)J(EFHTF) *EMHFEIL() (FE) 1998-2

MIELERTUUE H, p-1-k L BrFFI#AIL 4 bl 5 3 B P b X

Berh « KAE [paulauke] (BEH) *£E

B2 p-l-k ERITARMAMEFIEP HER T IHA “E)IEL” FRIEEL AMURE
FMHF, RMOAHEET B CEHEHRKNEN, HLESEZN. ZHRTERERERERN—
HarEkeE “(BBEL”, WMERRBEEXGEER, KILHESEA SBR[ MD]) -

ZR - BLEE [rwio po lo]J(BWKS) *EE #% “WE ‘B
PO« X E [k ¢i po nu](BERRE D) * (WBIFEMF SEAFILE)
B« R [k % pau no nJ(FERBET) *&UE GHEFF)
IR - L E [KPe ol par](FHER) *BEFE

LR - TR [st rou po ts)] (BESRBEF) * (BB E - FEH)

AW, plElp HEWHEET “B” & “BL”. FERLE, BLEEN)IMKITER
HEAERIRHIEE . AR BAREUN & & B Fff R E BRI mEr=4 T RS
R HBRSMRRAPFH SMEE) . UMER) X HI“ka 27, “ka 22”8 “ka ka”(Iwata 1995,
p.209). & H(2000,p.22-23)4 X Fh 43 A R BURUAE “ BRI >4 7, X5 BB KT BYBE A AH ],
HYBABREILHE.
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p-l-k FE PG b X EL 28 A 3R 3 H 7R AU 38 . 359 R BB i 72 A0 S B AT & A [k o] R Rk [ pa]
T. EET X RATRE—ANEFRHEE.
Pk - BEARFT [preikairl(HER) *BE (FEFFAR)
A LR plk P AR, HHER “BRL” EHREHMRBRETE
the XEEHTEMBIEAERBR(SESH. HEBEH,p.249).
ILF » HEKE [KPo? thou 5] (B T)  * (HBIEHMT EHATICE)
ZH - ALE Ky Dbtvots\(BEZLT) *(ZHEE-HTEH)

1. BEARBRTR

FERER—&RIRE “P” X, B—MaEdERBERFEA— M EAR
BIHT . B, XMEREESE. AFTAM, EREFE ERR R AT LR RIER
Z, HEHBSREFTTAR KW XWES), A FHRHFH R I, B2 /P
AMRBEEENERTR. —NEENELLE, EEEBRNGAE, “€@dR=RF, #
BAZWNH S EESAERN ST EZERL” BUER 2003,p.64). iR, LEFSHRK—
MEGRR SR, ¥EITHEBRNEE AR “45” APEH%. ofF —MaImET
BAMERNMMY, FU¥ERRSHIETATFBERZIN. BEW L3 2 ikl BR
BRERAEHHER LMERNEZEZ —.

B 4R, “RET MAARBREILTN R BEKIL, #MAdIEERE
"R —%B&. BREXAZ TR —L&BELFTBEREINEE, EARHELTTRER
PRI . XEWERE, AXHHEBRRAY (B —MNMENGYE. EXiE
A REE KA H RSP ER THRE LI fezIf% . BERNEBZMHIESHITESEXRE,
BN ER A EHEARN FERS, XA HEHA S H(2000)F Twata(2000) Fitieid,
BAEER

RKFARKEHER G o RBRINNEN, Bit, HEECHESFEBANEMEIER.
L35 3 WHEN, TARE p-lk IR EEEENIE T Bk, E—-WITR TRO Y
FH—SRE. X—& KR TTREZE p-l-k HfE3E DRI ERMIER . WE KA, A4
BEEE: wEmL, AMTEERE. Fi, BOMLOXEESER LOEAGEEH
2003,p.72-73). HERNF SHEBREEEBSESHEBREARATHENEE.

8. B4 RE—RANALREE
) EHZHHANE.
2) HALHX BAA T BT ERMKETTTE P AR AT A, BA
R+X+K7
3) “BKFEEY L M SEE R RAR T WA k) kel K. X
i Zaw S e SR ik W QU DN b S b AR Y <
4) BB KT T X P mEh. #. B8). B KBCHETRRE
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HEEFXEBERBEERELTET, MEREERITRE.

5) “BERCHANT REEEHK, EEE T EFRR XS HRE RS, B0
PR, BB T TR B+X+k", DU fE .

6) SEREIMRET “Bk” . EANFRANFERET B, mEErEERhX
BN E R E TRE AN B L R, HIERE T 50T K
THERHIER “BRkAk-]".

7) EFKE, RIEHXFETRTL. XMAERETTIHEBREANT R4,
BEREAMESBLETE, lE T B+XHRMEI, CBUERCRETL,
AN T MRk,

8) TEEILAREMR, ERUEXE —MFAFHERIT, B p-lk. XMAJEREHE
BT, EEBEMIBRERKM L@ MR, UBE TRERAN
“([K"a)H+p-Up”. p-l-k ZEI KA EFILEHABX REMRARZMRT k-l-po

(2% 3CHA]

THH 1988, REBFHEFERS. PROGR (FHLEFHRFERND 59-1, 13-22.

Grootaers. Willem(Z% B #£) 2003. (UUEH SHE%R) , BEHET HRME. (REA. sHAL
).

EH AL 1986 EFEHIR L XERIC X 2FBEEOEHE. O IR L O ORIBHY/IKE S
EHRKEROIZ. (BERTHEREERLSTEERE) , KEER, 47-72.

............. 1995. PIBEHT “HAR” “HMER” RiBRMBES M — T EHBEERILBEFTF L
MER  (REEC) 1995 5 3 #1, 203-210.

............. 2000. HBRABEEF S OHBNSMAELOBFNORA (FEICBITLSFHFHBALA
3 BRI SRR RAI MR Y VRV s — AR CE )BT R R R R EEREE
EAEILBE), 5-49.

HH LR 1995, (FEOFE LHIRQ) : BEHFSHRKEY . TR 57 FER
BERAETEEWA), FIERRBREE - 52 ot

Iwata, Ray 1995. Linguistic Geography of Chinese Dialects: Project on Han Dialects (PHD).
Cahiers de Linguistique Asie Orientale, EHESS-CRLAO, Vol. 24-2, 195-227.

............. 2000. The Jianghuai Area as a Core of Linguistic Innovation and Diffusion: A Case
of the Kinship Term "ye #"”. In Memory of Professor Li Fang-kuei: Essays of Linguistic
Change and the Chinese Dialects, University of Washington /Academia Sinica, 179-196.

HHAL FEF 1999, AHEEBHKTEMESHEEME. THEEERE—T4%H (X

BIREHERRFRY P EESRE R
Sagart, Laurent 1993. Les dialects Gan: Etudes sur la phonologie et le lexique d’un groupe de
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dialectes chinois. Langages Croisés, Paris.
AW, EH—EE2005. (HEREFFEA) , EERBHR.
EME—1999. TBALVILTDALY OERIRS XM E[FRE. AB]. (FEIZBT
SEME L AL - BAMBE(S)  EESFEHNEGE=R)) .
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