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 Phase 1: Search by “Who and What”
Digitization
Metadata Design
Databases
Resource Sharing/Integratoin

 Phase 2: Analysis by “When and Where”
Description of spatiotemporal attributes
Visualizing data in spatiotemporal context
Analysis of contents by spatiotemporal attributes
 Spatiotemporal model and tools

• Overlay variety of maps, images, calendars etc.
• Visualization, simulation, data mining etc. 

 Phase 3: Discovery by Ontology
 Linking everything
Knowledge management
Knowledge discoveries

Road Map of Research & Development

MyDatabase
Resource Sharing System

HuMap／HuTime

RDF Repositories, 
SPARQL End Point
Text Mining and Deep Learning

Database Systems

Knowledge  
Discoveries

Gazetteers,
Chronological Gazetteers

Spatiotemporal Tools



Libraries, Archives Researches
Target Public Individual / Research Group
Object Public / General Research /Specific

Collection Organization Institutional Individual / Research Group
Variety Large Large

Collection Policy Consistent Inconsistent / Changeable
Collection Whole Parts

Size Large Small
Metadata Standard(generic) / Large / Complex Heterogeneous(Specific) / Small / Simple

Usage Simple Complex / Inconsistent
Durability (life time) Long Short

 Our Challenges
Durable , Interoperable  and Flexible Repository for Heterogeneous Datasets
Key Technologies: Metadata  + XML + HTTP + Ontology

1. MyDatabase to develop databases 
2. Resource Sharing System to link heterogeneous databases
3. REST API to realize flexible database links and usage

Heterogeneous Metadata
- Database is the basis of researches, BUT … -



MyDatabase: Server Function for Users (Researchers) to Build Heterogeneous Databases
 Durable Database System

Simple Functions ⇒ Minimum Functions
• Data Portability (XML)
• Basic retrieval functions
• Basic GUI

 Simple Operation
Simple Configuration (Minimum parameters)
GUI

 Minimum Constraints on Data Structure
Simple Data Type (String)
Key field (table type) / Well-formed XML
Free from DD/DTD(Schema)

• CSV/TSV data: first normal form (relational data model)
• XML data: well-formed XML document

Coping with Heterogeneous Metadata and Databases



Materials

Data

Upload

Configuration

Open

MyDatabase (Overview)

Building



<?xml version="1.0" encoding="Shift_JIS"?>
<?xml-stylesheet type="text/xsl" href="./ClassicEarthquake-Ext.xsl"?>
<!DOCTYPE ClassicEarthquake SYSTEM

"./ClassicEarthquakeSimple_ver3.dtd"[]><ClassicEarthquake>
<Volume vol="ZOTEI“><Header><titleStmt>増訂大日本地震史料</titleStmt></Header>

<Earthquake page="228">
<Header><titleStmt>明應七年八月二十五日（西暦 1498,9,20）</titleStmt></Header>
<E.ID>14980920</E.ID><J.Date>明應七年八月二十五日</J.Date><S.Date

type="Gregorian">14980920</S.Date>
<E.Description><section>伊勢、<gaiji set=“mojikyo” code=“067322”>紀</gaiji>伊、<gaiji

set=“daikanwa” code=“039047”>遠</gaiji>江、三河、駿河、甲斐、相模、伊豆 諸國、地大ニ
震ヒ、瀕<gaiji set=“daikanwa” code=“017503”>海</gaiji>ノ國ハ津浪ノ害ヲ<gaiji
set=“mojikyo” code=“075258”>蒙</gaiji>リ、就中伊勢國大湊ニテハ家千軒押シ流サレ五千
人<gaiji set=“daikanwa” code=“017990”>溺</gaiji>死ス、マタ鎌倉由比浜ニテハ水勢大佛殿
ニ及ビ二百人<gaiji set=“daikanwa” code=“017990”>溺</gaiji>死セリ、是日、都、奈良及ビ
陸奥國<gaiji set=“mojikyo” code=“066797”>會</gaiji>津モ強ク震ヒ、

・・・・・・・

MyDatabase (cont. Materials)



LanguagesField
Attributes

MyDatabase (cont. Data Preparation) 



MyDatabase (cont. Data Upload and Configurations) 



MyDatabase (cont.  Open)



MyDatabase Application Example 



CIAS
MyDatabase

A
P

I

U
P

 K
yo

to CIAS
MyDatabase

API

Other
Database

MyDatabase API Application Example 

http://majalahqalam.kyoto.jp/


 Resource Sharing System (RSS)
Resource Sharing System is a framework to retrieve various databases on the Internet seamlessly 
Each Database:  has its own data structure in accordance with its domain specific data model
Seamless: means that users can retrieve every database on the Internet by one operation without 

conscious of record structures, retrieval operations, database locations, and medias

 Applying Some Standards
Database (Portability)
Data structure (Standard Metadata)
Retrieval (Standard Information Retrieval)

 Achievement of CIAS
CIAS(17), CSEAS(5), RIHN(5), NMJH(19), OPAC(5)

Resource Sharing System (RSS)



Database A

Database B

Resource Sharing Gateway System

Vocabulary Mapping
Z39.50/SRW Retrieval

Vocabulary Mapping
Z39.50/SRW Retrieval

User Retrieval

Specific Metadata of Database A

Specific Metadata of Database B

Hub Metadata for
Resource Sharing

Resource Sharing Frontend System

Resource Sharing System (cont. Structure)



SRC, Hokkaido
University

ILCAA, Tokyo University
of Foreign Studies

NIJL
NIJAL

NMJH

Universities

Future Integration

National Institutes for the  
Humanities

RSS User Interface

Results

Detail Information

Past Development for Linking Data
- Resource Sharing System (cont.  Present Status) -

http://app.cias.kyoto-u.ac.jp/GlobalFinder-lg/cgi/Start.exe


1. Present Resource Sharing System is not Flexible to Link Databases
⇒Flexible links between university databases and cyberspace to create large-scale

knowledge databases
data model, linked data, URI, ontology etc.
Text mining, natural language processing, text understanding etc.

2. Present Resource Sharing System is Impossible Automatically to Develop Links into
Cyber Space
⇒ Development of applications to discover useful hints/knowledge for problem from

large-scale databases
 Intelligent search engine, Ontology etc.

3. Lack of Best Practices for Digital Humanities
⇒ Conducting fusion research of social science and information science in "Trans Boarder

Studies on Symbiosis and Crisis"
visualization, anomaly detection, change detection

Problems and New Research & Development



New Information Platform



So far
• MyDatabase:

– Easy-to-use & schema-free 
database builder.

– humanities researchers can 
store their data as they want.

• Resource Sharing System:

– Metadata mapping

– Standardized API (SRU)

Next
• MyDatabase-LOD:

– Automatically turn table 
structure to RDF

– Assign URLs

– SPARQL endpoint

• RDF creation and 
consumption support

– as semantic annotation tool



What’s LOD?

• Linked Open Data

– RDF (way of knowledge representation)

I have a cat.

– Web (HTTP, Content negotiation, …)

http://somedomain/#I

http://dbpedia.org/resource/Cat

http://someontology/#have







Why LOD?

• Table-table integration is sometimes difficult 

– Data-data connection is much
more useful in humanities domain.

• High dimension & low amount

• It is also standardized (by W3C) and already used globally. 



東寺百合文書DB
Images

Manors in Japan Database
Manor Name
 County Name
 Village Name (Meiji Era)
 Village Name (Material)
 Source
 ID
 Records
 Related Materials

・・・・・・・・・・

Gazetteer
 Names
 Lon,Lat

DBpedia

Union Catalogue of Early 
Japanese Books
 Bibliographic Information

Database on Research Papers
Titles
Authors Cinii

PapersNDL
Authorities

Google Maps

Linked Data Experiment using RDF

Linked Open Data Preliminary  Development 1
- CIAS & NIHU: Manors in Japan Database  (Model) -

http://rihnexers.chikyu.ac.jp/index-lod.html


Start Data (a Manor)

Related Archives

Linked Open Data Preliminary  Development 1
- CIAS & NIHU: Manors in Japan Database  (Example) -

Related Paper
Related Place Names

Related Manor



The Dictionary of Place Names
in Greater Japan:大日本地名辞書迅速測図

RDF Preliminary  Development 2
- CIAS & RIHN: Historical Gazetteer  Database in Japan  (Model) -



@prefix rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#> .
@prefix skos: <http://www.w3.org/2004/02/skos/core#> .
@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#> .

<http://gazetteer.chikyu.ac.jp/id/category/01>
rdf:type skos:Concept ;
rdfs:label "行政地名" ;
skos:narrower <http://gazetteer.chikyu.ac.jp/id/placeattribute/2> ,

<http://gazetteer.chikyu.ac.jp/id/placeattribute/5> ,
<http://gazetteer.chikyu.ac.jp/id/placeattribute/82> ,
<http://gazetteer.chikyu.ac.jp/id/placeattribute/9> ,
<http://gazetteer.chikyu.ac.jp/id/placeattribute/81> ,
<http://gazetteer.chikyu.ac.jp/id/placeattribute/6> ,
<http://gazetteer.chikyu.ac.jp/id/placeattribute/7> ,
<http://gazetteer.chikyu.ac.jp/id/placeattribute/83> ,
<http://gazetteer.chikyu.ac.jp/id/placeattribute/3> ,
<http://gazetteer.chikyu.ac.jp/id/placeattribute/4> ,
<http://gazetteer.chikyu.ac.jp/id/placeattribute/1> ,
<http://gazetteer.chikyu.ac.jp/id/placeattribute/8> .

<http://gazetteer.chikyu.ac.jp/id/placeattribute/1>
rdf:type skos:Concept ;
rdfs:label "地方" ;
skos:broader <http://gazetteer.chikyu.ac.jp/id/category/01> .

RDF Preliminary  Development 2
- CIAS & RIHN Historical Gazetteer  Database in Japan  (Cont.  RDF Sample) -



PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#>
PREFIX gzt: <http://supercluster.cias.kyoto-u.ac.jp/gzt/elements/1.0/>

select distinct ?place ?name
from <http://supercluster.cias.kyoto-u.ac.jp/rdf/placename>

where {
{?s rdfs:label "相国寺"}
{?s gzt:country ?country}
{?place gzt:country ?country}
{?place rdfs:label ?name}

}

100 / 583 (表示件数/ヒット件数) ダウンロード :  RDF/XML形式N3/Turtle形式CSV形式

http://supercluster.cias.kyoto-u.ac.jp/id/placename/10000017 相河
http://supercluster.cias.kyoto-u.ac.jp/id/placename/10048860 蓮華山
http://supercluster.cias.kyoto-u.ac.jp/id/placename/10039848 福島潟
http://supercluster.cias.kyoto-u.ac.jp/id/placename/10011812 鏡沖
http://supercluster.cias.kyoto-u.ac.jp/id/placename/10003401 池之端
・・・・・・・・・・・・・・・・・・・・・・・・

RDF Preliminary  Development 2 
-CIAS & RIHN: Historical Gazetteer  Database in Japan  (Cont.  SPARQL Endpoint) -



<gn:Feature typeof="schema:Place">
<span property="rdfs:label">相国寺</span>
<a typeof="nihu:gazetteer" href="http://supercluster.cias.kyoto-u.ac.jp/id/placename/30027003" 

property="nihu:gazetteerLink">  <span property="rdfs:label">相国寺1</span> </a>
</gn:Feature>は、日本の禅寺。京都市上京区にある臨済宗相国寺派大本山の寺である。山号を萬年山と称し、正式
名称を萬年山相國承天禅寺という。 本尊は釈迦如来、開基は足利義満、開山は夢窓疎石である。 足利将軍家や伏
見宮家および桂宮家ゆかりの禅寺であり、京都五山の第2位に列せられている。

SPQRQL Application 

相国寺は、日本の禅寺。京都市上京区にある臨済宗相国寺派大本山の寺である。山号を萬年山と称し、正式名称を
萬年山相國承天禅寺という。 本尊は釈迦如来、開基は足利義満、開山は夢窓疎石である。 足利将軍家や伏見宮家
および桂宮家ゆかりの禅寺であり、京都五山の第2位に列せられている。

RDF Preliminary  Development 2
-CIAS & NIHU Historical Gazetteer  Database in Japan  (Cont.  Application Example) -



Center for Integrated Area Studies, 
Academic Center for Computing and Media Studies, 

Libraries, Museum

Information infrastructure to integrate, open and use large-scale academic databases have been not developed

Flow of Academic Knowledge

Repositories OPAC MuseumsInstitutes and
Centers

Open Course
Ware

Raw Materials Papers Books Education Aids Archive

Each domain (libraries, 
museums, archives etc.) 
establishes data mode  
and construction 
procedures

Each system is 
independent but  
not linked

Back G
round

Metadata Design
Best Practice about Metadata Designs
Format and Data Conversion
Collection and Organization of Basic Vocabularies
Web Crawling and Contents Analysis

Establishment of the digitization 
technology
Best Practice about Digitization
Data Format
Guidelines about Resource Preservations

Infrastructure for 
Academic Knowledge 

Integration StudiesOpen Data

Knowledge Integration

Fusion Researches

Database Construction
Best Practice about Ontology for Inferences
Construction  of Ontology
Development of Ontology Applications
Development of  Navigation GUI 

Digital Humanities
(Education, Best Practice)

Knowledge Discovery

Web
Crawler

Theme B

Theme D

Theme A

Large-scale knowledge database

Algorithms 
Development of Datamining  Algorithms
Development of Datamining Application
Development of Spatiotemporal Applications

Theme EN
ew

 O
bjects

Design and Implementation of 
Cloud Computing

Theme C

Social Implementation 

University 
Databases

New Project of Kyoto University
Unit of Academic Knowledge Integration Studies 

Cyber Space
(Crawling)

Digitization Metadata Morel

Knowledge Preservation



TL;DR Integrate interdisciplinary knowledge somehow, 
and use it.



DBpedia

GeoNames

CiNiiNDL Search,
WorldCat

Maps

Image of Linked Papers

Original PDF

Original Text
(South East Asian Studies)

University Repository

University OPAC

Resources of each domain





@1963



Knowledge 
representation

Link to external
knowledge base

→ comprehensive & comparable



1. MyDatabase and present Resource Sharing System have been developed to
organize and integrate heterogeneous research resources

2. New platform is designed to connect data on the web flexibly using web
sematic technology (RDF, Linked Data, Ontologies,…)

3. Supporting creation and consumption of RDF will promote user-level
resource sharing.

4. Making humanities data open and connected is fundamental work for open
science of area studies and digital humanities.

Conclusion



Grids & 
Clouds ?

• Complicated structure 
of small data collection 
create some tasks of 
high computational 
complexity.

• Life science domain has 
many node of big data 
(some billion triples);
humanities does not 
(currently).

• So…



1. MyDatabase and present Resource Sharing System have been developed to
organize and integrate heterogeneous research resources

2. New platform is designed to connect data on the web flexibly using web
sematic technology (RDF, Linked Data, Ontologies,…)

3. Supporting creation and consumption of RDF will promote user-level
resource sharing.

4. Making humanities data open and connected is fundamental work for open
science of area studies and digital humanities.

Conclusion
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