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1. Reconstruction of Catalogue Data

e Migration of catalogue data from old system to new system
e Reconstruction of portable/durable metadata
e Problems and solutions
v Record specification was not complete
> Need to check bye by byte
» Reconstruction of the specification
» Redefinition of schema by SGML DTD
v Non-portable data
- Integer, character, string etc.
» Reconstruct SGML readable data
v Different JIS standard

» Convert original KEIS code (Character Set: JIS C 6226-1978, Encode:
EUC) to JIS X0208-1990 and JIS X 0212-1990

v Extra-standard characters
» SGML entities




Non-Portable Data

Dumped Text Data example
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(KEIS: Kanji processing Extended Information System: Hitachi)




Byte by Byte Check
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Reconstructed Structure
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<IDOCTYPE B £%[

<IELEMENT B#%- 0 (La— |~+)>

<|ELEMENT La—F- 0 (2B &, 2k EB) >

<IELEMENT 2B &- 0 (Hi— 54, EE4?) > )

<IELEMENT uaai“B_ O (AR 1B, fifE?, T, Ty, BE?, HREE?, T LB,
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<IELEMENT £1LAJL-0 (#PCDATA) >
<IELEMENT 2L~ )L- O (#PCDATA) >
<IELEMENT 3L~ )L- O (#PCDATA) >
<IELEMENT ZE4L X )L- O (#PCDATA) >
<|ELEMENT Z5L X )L- O (#PCDATA) >
<IELEMENT fEBEE B AERES- O (#PCDATA) >
<|ELEMENT F—- O (#PCDATA) >

<IELEMENT S &EHEEES- O (4PCDATA) >
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BEEY, FIseE, HgEr, mogE f“_EP * Eﬁq’rs_ mm;_!i*, a8
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<IELEMENT ;E58- O (i, B8UER, BEMAER, RAER, BAER, TF TR, — TR

ETEE, FIEY) >

<IELEMENT #E:55- 0 ($24, A2 REES)) >

<IELEMENT &80T 5E- O (A4, RAREEFS)) >

<|ELEMENT 2 Z4- O (#PCDATA | (REE,&H) ) >

<IELEMENT &#%- O (R, &#) >

<IELEMENT FIEE- O ((EH, Hh4)* (BEE HhB)*, (BARE, Hh4a)* (B, #he)* ($E2F, i
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<IELEMENT EE&&- 0 (REE, &H) >

<|ELEMENT ZE - O (#PCDATA) >

<IELEMENT F2i E 54 - O (#PCDATA) >

<IELEMENT FafEE 5 4- O (#PCDATA) >

<IELEMENT R E1E- O (RAEIE?, J0/LLEIE?) >

<IELEMENT [RAEIE- O(T'J%E'l B, B4 x%é? HE?) >
<IELEMENT Z4JLLEIE- O (IVH, UL %) >

<IELEMENT HIE 5l- O (#PCDATA) >

<IELEMENT B#%{- O (#PCDATA) >

<!ELEMENT Bi{ii- O (#PCDATA) >

<IELEMENT KZEE- O (#PCDATA) >

<|ELEMENT #R4&- O (#PCDATA) >

<IELEMENT I %{- O (#PCDATA) >

<|ELEMENT I)—JL#- O (#PCDATA) >

<IELEMENT J4JLLFERI- O (T1)LL*, #iBE?) >

<IELEMENT ZJL/s- O (#PCDATA) >

<IELEMENT #&#%- O (#PCDATA) >
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-0 (RRah+) >
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- O (#PCDATA)>
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<IELEMENT @ #5%- O (#PCDATA) >
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sf NUMBER "0" >
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f NUMBER "0" >




Data Conversion
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Kanji (&%) Problems

e Transcription of classical materials needs more than 50,000
ideographic characters (&%)
v Standard characters are about 10,000
v Then need extra-standard characters (4}7)
v KEIS extra-standard characters (0Xnnnn) = SGML entities (&Knnnn)

e Standard characters have been changed
. JIS C 6226-1978
. JIS X0208-1983
. JIS X0208-1990
-« JIS X 0212-1990 etc.

v If computers and print devices use different standard, wrong characters are
printed out

v Some characters are added and removed
v Some characters are changed their codes



Kanji Conversion Procedure

Following pair characters in JIS C
6226-1978 were interchanged their
codes in JIS X 0208-1983

(KUTEN) (KUTEN)

1619 8256
1809 8284
1934 7358
1941 5/88
1986 6762
2035 6285
2050 7561
2359 8084
2560 6672
2841 7302
3157 8055
3308 7645
3699 5268
3795 6674
37178 5977
3783 6225
3886 77178
3972 7404
4116 5956
4389 4854
4489 7314

4722 6838

Following characters in JIS C 6226-1978 were removed
in JIS X 0208-1983, but were revival in JIS X 0212-
1990. These characters were mapped to Extra code.

Co6

N
N
ik

1978 X0

N
N

12-1990 Ext | Cod
D1c2:
D5e0;

noda;

-
Q)

DDDDDOOOODOOOQOO0OO
RO OO0
—heS . —DVO O

COOONONOT (OO

O —h =T O OO —N
TG I MO0 Gy D [O~hO TINGOR RO

AAAAAAAAAAANAAANAAAAAAAANAAA

RN WR P SH~INCINOI—00~~W—R B S ENROOO
IO O WO ~ITIW WO OWUTR R UTIW ORI UIORRD
NN NNOOOUIUTUICTUT S I S GIIWRININININ-
RoRoRoRoR0R0R0R0R0R0RORORORR0R0R0LRIR0RoR0R0RoRORORORORE

OYOYOYOONINIOYOY N O~IOONINOOU T OLWNNIY-ANINF~
OOOFOR~ILWNOONIO0OUTO~ION WA OWO OO

BSNONF WS BGWNPRWRNNWWF WA UTWWNWWF N
HO1RCO~NGLWOON~NOUTILWO~ILW~I00S00H U0~ OND
0O~I0TWIFO0000UTICONYLWUTN 0000~ OUTWO TR ON~UTIHW




Reconstructed Catalogue Sample
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DTP for Catalogue Data

Convert SGML data into LaTex

Printing by LaTex tools
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2. Reconstruction of Classical Text

o AARWLHMIFERR] AT —FX—2R : The Full-Text
Database for “The Anthology of Japanese Classical Literature”

v 100 Volumes, About 560 Titles (Approx. 30,000,000 characters)
e Problems and solutions
v Specific data structure
» Tried to introduce TEI
v Ambiguous data definition (KOKIN Rule)
» Lexical and syntax check
» Redefinition of schema by SGML/ XML DTD
» Data conversion by program (XSLT was not available at this time)
v No tools to manipulate text data
» Converted to SGML/XML
v Difficult to use on the Web
> SGML/XML — HTML
v Extra-standard characters
» Unicode
» SGML/XML Links



Encoding Schema “KOKIN Rules”

e KOKIN Rules
v KOKubungaku INformation Rules
v Reconstruction of Original Text
e Objective
v KOKIN Rule 1: Data Structure Definition

v KOKIN Rule2: Description of Japanese Texts
v KOKIN Rule 3: Private Purposes

e Design
v Clarity and ease of use by researchers

Original Image

Transcription by
KOKIN Rules



KOKIN Rule 1
(Logical Structure of Text)

<Logical Record>::= <Tag Begin><Tag><Tag End> |
<Tag Begin><Tag><Data><Tag End>

<Tag Begin> :=‘¥(Japanese-Yen-Mark)'
<Tag End> 1= ‘Y% (Star-Mark)'
<Tag> .:= <Tag Symbol> | <Tag Symbol><Tag Attribute>
<Data> ::= <Line>|<Original Data> |

<Repeating Symbol><Original Data>
<Line> ::= <Original Data>|<Serial Number><Original Data>
<Serial Number> ::= gee Table

1

<Repeating Symbol> =";

<Original Data> .:= see flag Rule

<Tag Symbol> ‘= gsee Table /* Pre-Defined Tags */
<Tag Attribute> .:= gee Table




KOKIN Rule 2

(Japanese Text Description) e

<Original Data> = <Flag Begin><Data Element><Flag End><Supp>| <DataElement>
<SpaceFlag> <Supp><Data Element>|<Data Element>

<Data Element> = <String>

<Flag Begin>|<Flag End> <Space Flag> w=

<Supp> ::= <Right Supp> | <Left Supp>|<Bi-Supp>

<Right Supp> = <Supp Begin><Supp Element><Supp End>

<Left Supp> = <Left Supp Begin><Supp Element><Supp End>

<Bi-Supp> = <Supp Begin><Supp Element>"'|‘ <Supp Element><Supp End>

<Supp Element> :=<Single Supp>|<Double Supp>

<Single Supp> '= <Supp Element>

<Double Supp> '= <Supp Element><Supp Separator><Supp Element>

<Supp Begin> n=(

<Left Supp Begin> ::="(|"

<Supp End> =)

<Supp Separator> ="#

<Supp Element> := <String>|<String><String Separator><String>
<String Separator>:="'='

<String> ::= gee 3.3



Redefinition by SGML/ XML DTD

<IELEMENT classics ( header?, text) >

<IELEMENT header ( fileDesc, encodingDesc*, profileDesc*, revisionDesc? ) >

<IELEMENT fileDesc ( %cm.fileDesc; ) >

<IELEMENT encodingDesc ( %cm.encodingDesc; ) >

<IELEMENT profileDesc ( %cm.profileDesc; ) >

<IELEMENT revisionDesc ( %cm.revisionDesc; ) >

<IELEMENT text ( front?, body, back? ) >

<IELEMENT front (%paral; )* >

<IELEMENT body ( body.head* | body.bibl* | (div0+ | p | %para4; )* | body.back)* >

<IELEMENT body.head ( %paral; )* >

<IELEMENT div0 ( div0.head* | div0.bibl* | (divl | p | waka-group | renga-group | table | outer-note | kobanashi-group | family-tree | %para3; )* | div0.back)*
>

<IELEMENT div1 ( divl.head* | div1l.bibl* | (div2 | p | waka-group | renga-group | table | outer-note | kobanashi-group | family-tree | %para3; )* |
divl.back)* >

<IELEMENT div2 (div2.head* div2.bibl* | (div3 | p | waka-group | renga-group | table | outer-note | kobanashi-group [family-tree | %para3; )* | div2.back)* >
<IELEMENT div3 ( div3.head* | div3.bibl* | (div4 | p | waka-group | renga-group | table | outer-note | kobanashi-group | family-tree | %para3; )* |
div3.back)* >

<IELEMENT div4 ( div4.head* | div4.bibl* | (div5 | p | waka-group | renga-group | table | outer-note | kobanashi-group | family-tree | %para3; )* |
div4.back)* >

<IELEMENT div5 ( div5.head* | div5.bibl* | (div6 | p | waka-group | renga-group | table | outer-note | kobanashi-group | family-tree | %para3; )* |
div5.back)* >

<IELEMENT div6 ( div6.head™ | div6.bibl* | (div7 |p | waka-group | renga-group | table | outer-note | kobanashi-group | family-tree | %para3; )* |
div6.back)* >

<IELEMENT div7 ( div7.head™ | div7.bibl* | ( p | waka-group | renga-group | table | outer-note | kobanashi-group | family-tree | %para3;)* | div7.back)* >
<IELEMENT back ( %paral;)* >

<IELEMENT div0.head (%paral;)* >

<IELEMENT divl.head (%paral;)* >

<IELEMENT div2.head (%paral;)* >

<IELEMENT div3.head (%paral;)* >

<IELEMENT div4.head (Y%paral;)* >

<IELEMENT div5.head (%paral;)* >

<IELEMENT div6.head (




Reconstruction Procedure

Digital Transcription Text (KOKIN Rules)J

l LScanner, Parser etc. . |

Reconstructed XML

XSLT XSLT + CSS XSL-FO

e J1 N

Full Text Web Text (HTML)J PDF J
Database

4




Description of
Extra Standard Characters

KOKIN Text
X/ ,/&m027888; (& ~V) FLILT KT T

SGML/XML Text
K/ <ruby fg="OFF”><rb> <gaiji set="mojikyo” code="“027888"/>
</rb><rt>71 & U </rt></ruby>T LA 7 K+ T

HTML (SGML/XML+XSLT)

K/ <ruby><rb> <img alt="mojikyo#027888" height="14pt”
width="14pt” src="http://www.mojikyo.gr.jp/gif/027/027888.gif”
name="mojikyo_font 027888 border="0"/> </rb><rt>7 [ U
</rt></ruby>7 LL7 K+




Markup Example

MES A O BRIESR B 2 —<I/IMES 4>

<>
<M 44 > FE O EE W) 2 R <IN 4 >
N
ONEE S num="1">
R L a— k>
ATEZ pos="M"num="5""AZ LI L EWVWSYE, pEIZOX LAV bEE
FT7HEF pos="M" num="6">L, IHITIZL, H»IFTLWVWSEE, KOZHIZEFVAT
AFHFLFE fg="OFF" > Z R FOUFFE> 2 & IFE>
AT7FH pos="M" num="7">% U<
MFFEFE fg="OFF > BB F>HFO B AUETICIE, T2 ZF 2 LS L L,
ARV a— K>
N
B 25 52—
5] BZEHCF@ZEEI% Line
THIEEZWVWSYE 7ol )T HOE LM b .
L. é%g&:%\ IFLENSBARKOELIZEEY HTE
PO ICEIE . 62tz xoxLtns L, Annotation

Simple Annotation




Markup Example (cont.)

7% 5 pos="L" num="9">
B F#E fg="OFF"> LHRUBER#E LY LoIEFMET> & D > EHEE, SR
BEFFE fg="OFF" > LB FE>UFFE> T A Lo D EFE> DI, Bl
PFFEFE f9="ON" DB FZFEF>/TEE pos="L" num= "1 0" X} F fog="ON" M EE I F7ZF>
SEFE> 2 AAIEFEDEFED 2 U 5 I FFE>

T NAEFLFE fg="OFF" > <MEFLHE > AEFE> DB & fEFFL#HE fg="OFF">H:-</fE 03 > FH > 13 & UE>.
SFFLFE fg="OFF" > H¥EFEE IBEFLFE > BT R AT HUFFD>E K EZH, O SGICh s

E: AL S —
LA ERD S MR, SHAJUMFELE DK, o] ¥

&
P TEATZ Y D . .
femE E NG e, BEfpsE E o xKE2 M, IO S5 I

Divided Anootation

Divided Annotation



Markup Example (cont.)

ATEE B pos="L" num= "6 "><fFFLFE fg="OFF"> &5 R MFFLF>UFF> & 5 ZUFFD
R fg="OFF" >R UERLFE>ETTO> 0~ TUBEOBI & b, 1< fe
PFFLFE fg="OFF" >IEZUFFLHE>
AR
HEEFEPER I B IEHERD
LG FITFE & SN
| ZAGFFE
72 % <PERRF fg="OFF"> BB L > <MEil> > L Uil
PEFLFE fg="OFF" MRMEME R HE>UFF> Z A LR D MFERL> 72 2 2 <ATH S pos="L" num="7 ">72,

EHEPAOT %@’%< _ADIIALRS
BEEIE ML T, <U%%ﬁ§ L AR B Do
7R

Double Annotation



Markup Example (cont.)

ATFE S pos="M"num="1 1" SAAANZRDITEART SIS LS5 T TALAAANA

<FF & fg="OFF">
ITOHFFMF=A1T>
ST>LEEE Y - 17>
>/ T HEER, <17
JEEF &
AT S pos="M" num="1 2" >AAATKTFHITH L SH0 >

AN BITBELART ST X 51T T
BFRANT T 59 O >

WL %=

OHEE YD -
J o WA,

Inserted Annotation

Inserted Annotation



Reconstructed XML Text

<?xml version="1.0" encoding="Shift_JIS" ?>

<IDOCTYPE classics SYSTEM "../../dtd/xml-n-classics2.dtd"[]>
<classics><text><body><div0><div0.head>75 X i€ </div0.head><filename id="p23" />
<divl><divl.head>—</divl.head>

<lineno pos="L" id="15">A R A M <ruby fg="OFF"><rb>i</rb><rt>% Hi</rt></ruby>H[E<ruby fg="OFF"><rb>#t
</rb><rt>T=</rt></ruby>Z 3 LT, LA E., HLEDIKIZH DT, <ruby fg="OFF"><rb>iE</rb><rt>& & </rt></ruby>H
[Z</lineno>

<lineno pos="L" id="16"><ruby fg="OFF"><rb>jF</rb><rt>2 H\</rt></ruby> 52 f=M =1L, HD<ruby fg="OFF"><rb>
SH</rb><rt>E </rt></ruby>Z M D<ruby fg="OFF"><rb>#E</rb><rt>{> 3 </rt></ruby>U T <ruby fg="OFF"><rb>&
</rb><rt>TE</rt></ruby>L<<ruby fg="OFF"><rb>&</rb><rt> * </rt></ruby>SFE Y = S<ruby fg="OFF"><rb>{5l
</rb><rt>1=8 L</rt></ruby>%L , </lineno>

<lineno pos="L" id="17"><ruby fg="OFF"><rb>t H1</rb><rt> (L D% H\) </rt></ruby>IZ&H B A E<ruby fg="OFF"><rb>
WE</rb><rt> (3 & H) </rt></ruby>&., FF=M DT EL, </lineno>

<lineno pos="L" id="18">A7T=FE L ED<ruby fg="OFF"><rb>#&B</rb><rt>& P Z</rt></ruby>MD I 5[, <ruby
fg="OFF"><rb>#</rb><rt>(L43) </rt></ruby>% <ruby fg="OFF"><rb>ifi</rb><rt>7F 5</rt></ruby>~X <ruby
fg="OFF"><rb>F </rb><rt>L o M </rt></ruby>% <ruby fg="OFF"><rb>$</rb><rt>&H 5 </rt></ruby>~% . <ruby
fg="OFF"><rb>&E </rb><rt>T=M</rt></ruby>Z . <ruby fg="OFF"><rb>l\</rb><rt> * </rt></ruby>¥LE. </lineno>
<lineno pos=“L" id=“19"> A M<ruby fg="OFF”><rb>{¥</rb><rt>9 F</rt></ruby> . tH & ZF<ruby fg="OFF”"><rb>#%
</rb><rt>~</rt></ruby>T<ruby fg=“OFF"><rb>Fa</rb><rt>D</rt></ruby>E B HEDHENE . ChEFIEMER
</lineno>s === xs=rns




Reconstructed Materials

HTML Version
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3. Creation of
Historical Earthquakes Database

e Historical analysis of earthquakes are important to know
characteristics of each earthquake

vArticles about historical earthquakes are accumulated and complied as books
e Low reliability

v Documents were collected without precise examinations and text critiques
(second and third sources, thread and thrum ...)

v Seismologists are difficult critically to read historical documents as they
didn’t take any trainings for historical materials

v Low reliability will lead to wrong seismologic conclusions as seismologists
tend to believe written issues

e Resources are huge but ...
v Only printed materials
v Difficult to access (e.g., Out of print)
v Difficult for researchers to retrieve information

e Necessity of high quality comprehensive text (multi- media)
database has been desired (after recompiling, proofreading
and text critiques)



Purposes of the Projects
(high quality comprehensive text)

1. To construct the new text database of “Historical Earthquake
Documents in the Ancient and Medieval Ages in Japan,”
v An interdisciplinary collaboration among seismologists, volcanologists,
historians and information scientists
2. Critically examine all the collected documents, select
appropriate ones, revise them correctly and reorganize new
documents in digital form, and

3.Compose a seismic intensity database compatible with the
Intensity Data Points (IDP) prevailing in Europe.



Main Resources

o X HAHIER S

v Collection of Historical Documents on Earthquakes in Japan, Edited by
Tayama (1904a, b: 2 volumes)

o JHET R H AHUER Sk}
v Collection of Historical Documents on Earthquakes in Japan,

Enlarged and Revised Edition, Edited by Dr. Musha (1941,
19433, b, 1951: 4 volumes)

o FTUX B AHHE SUEH

v Historical Documents on Earthquakes in Japan, New Collection, Edited by Dr.
Usami and his colleagues (1981-1994: 21 volumes)
e Those are official national histories, chronicles, private
histories, diaries, biographies, essays, memoranda, letters,
memolrs, notes, etc.
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Why Transcription by XML?

e Portability
v Data Independent from hardware and software

e Easy for data structure transformation
v Merge different documents
v Sort documents elements etc
e Coping with Hypermedia
v Linking with images, movies etc.
v Linking with Web application/services



Markup Guidelines

> All information needed for text critiques and revision works
must be preserved

1. Logical elements such as titles, records, sections, etc. are
marked-up

2. Editorial notes and revision notes are marked-up
3. Descriptive parts such as rubi and gaiji (external standard
characters) are marked-up

4. Layout structures such as the number of lines in a page are
NOT marked-up



Resource Examples
(Historical Earthquake Document Structures)
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ples (cont.)
(Historical Earthquake Document Structures)
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Basic Structure of
the Classic Earthguake Documents

ClassicEarthquake
- Volume+
I- Header?
- Header?
-E.ID
- J.Date
- S.Date
- E.Description

- Header?
-E.ID
- Source.ID

- Record.ID
-E.ID

- Source.ID
- J.Date

- S.Date

Root of the document
A volume of historical earthquakes
Bibliographic information of the volume

Biographic information of the earthquake

ID of the earthquake (Must be unique)

Date of the earthquake by Japanese calendar
Date of the earthquake by European calendar
General description of the earthquake

Bibliographic information of the material
ID of the earthquake (Must be unigue)
ID of the material (Must be unigue)

ID of the record (Must be unique)

ID of the earthquake (Must be unique)
ID of the material (Must be unique)
Date of the event by Japanese calendar
Date of the event by European calendar

- Record.Description Contents of the record A5



Examples of XML Text

<?xml version="1.0" encoding="Shift_JIS"?>
<?xml-stylesheet type="text/xsl" href="./ClassicEarthquake-Ext.xsl|"?>
<IDOCTYPE ClassicEarthquake SYSTEM
"./ClassicEarthquakeSimple ver3.dtd"[]><ClassicEarthquake>
<\olume vol="ZOTEI">
<Header><titleStmt>¥87T K H AR EE 52 El</titleStmt></Header>

<Earthquake page="228">

<Header><titleStmt>F -G /\ H —+F.H (V& 1498,9,20) </titleStmt></Header>

<E.ID>14980920</E.ID>

<J.Date>f JflE4 )\ H —+ 1 A </J.Date>

<S.Date type="Gregorian">14980920</S.Date>

<E.Description><section>ft2%, <gaiji set="mojikyo” code=*067322">/c</gaiji>{}".
<gaiji set="daikanwa” code="039047">i=</gaiji>JL, —if], BEW[, HHZE  FAE, e
HE, K=t . ¥i<gaiji set="daikanwa” code="017503">{fF</gaiji> / [F IR / E T
<gaiji set="mojikyo” code="075258">Z%</gaiji> U . &t PR KE =T ~FTHHF %
W L HT A<gaiji set="daikanwa” code="017990">{#3</gaiji>st. A, ~ ¥ A HLik=7
REARAR B = K v 5 A <gaiji set="daikanwa” code="017990">#</gaiji>sEt V . & H.

A, & B MK Bl <gaiji set="mojikyo” code="“066797">% </gaiji>{EEH 7 E bt |

<gaiji set="mojikyo" code="054722">gx</gaiji>®E) H 7 EH R ¥ U . </section>

</E.Description>



Example of Display (MS WORD)
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Databases

e Convert XML documents into HTML document
v users can access documents by general purpose browsers
v display in vertical
v writing and give users |
v natural look and feel s
e Full text database is XML Dita
Constructed on T

PostgreSQL and PHP
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Application to GIS
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Application to GIS (cont.)
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4. MANGA Database

e Manga has already established itself a genre of culture
— Sales in 2011: 271.7 Bill. / 1112.3 Bill.

e One of foremost Japanese pop culture
— World wide market
— Attractive to Japanese culture and language

e Media characteristics

— Media diversity/derivation: Weekly periodicals, books, animations, movies,
dramas, theaters, parodies etc.

e Problems of Manga
— Easy to be disappeared
v Easy to be out of print and/or cease publication
v Easy to be discarded
v Easy to be destroyed

e Importance of Metadata, digitization and preservation
e But there are no well established metadata for Manga database
e THEN, our trial to define new metadata of Manga



Functions of Manga Metadata

1. Ability to describe media diversity and derivation
- From weekly periodicals to books and animations etc.

2. Ability to keep all aspects of Manga
- Bibliographic, texts, images, movies etc.

3. Importance of participatory data creation
— No special librarians/catalogers of Manga
— Need grass roots supports (expressly for foreign materials)

4. Importance of effective use of Web information

- Much information about bibliographies, explanatory notes, authors,
publishers etc. are available from Web

- Metadata will be used to organize existing information

Thus Our Metadata

e should be easy to create and use
e should be compatible with other metadata



Components of Manga Metadata

e Bibliographic Metadata
- DC based simple structure

- Describes elementary information about general concept of work,
each work/media (such as book, novel, TV drama, movie, etc.),
each resource, etc.

e Structural Metadata

- Describes structural component of Manga book such as Page,
Coma(Frame), Picture, Text, Symbol, etc.

- Will try to apply TEI
e Topic Maps and Web application

- Express metadata as network
- Link each component with other Web data



Image Data

e Image scanning
- 300dpi
- Gray scale (8bit), Only cover page is color scanning
e Preprocessing
- Remove the cover
- Then cut the binding of the book
(Bind the book again after scanning)

43



Composition of Manga

Page L.
_{

Onomatopoeia

J—

Dialogue

Symbol L "'~.I'I

Balloon

/J Hand Writing
r________...--""l

! Coma

Biﬂnﬂlﬂgue r




Example of Structure Metadata

Wolume Page Coma |Attribute | Speaker J String J Overlap
1 |PON (] z
1 |PO02 (] z
1 |PO03 (] z
1 |PO04 ot n 3D FE{EFESS
1 |PO04 ot nZ MRS AFFETIA AL —S—HFS
1 |PO04 co2 n3 N OLE S BRI DTH LSS
1 [POOE o 1 rakiko L E e —ASBITLESS S
1 |POOS 03 f2 tsukushi  |B13LS/ BEFRTE oA
+ |poos 003 . kil I?.f_&Gj"ﬁﬁ,ﬁ@Ctx’?liﬁ'*%ﬂiﬁﬁctmz_fff*y‘;»'x’EiMx’Nl/‘J
ST =0
1 PDGF fatat| £ 1.1 | N N f‘ﬁ_iﬁﬁ'—m i A NN 1
Yolume Page Coma |[Attribute E_String E Overlap
1|PO0 1 P00 Coo z
1 [P0 1 |PO0Z 00 2
1 poc 1 |PO04 () i THIS IS HT oKL ACADEMY TN YAMAMNOTE.
1 |PO04 () he AN ESCALATOR FROM KINDERGARTEMN TO HIGH SCHOOL.
1|POO 1 |Poo4d Coz nd A PRIVATE SCHOOL. ULTRA PRIVATE
1 |PO0E () f1 TS UEUSHD
1 |Po0 1 |PO0E co3 f2 GO0D MORMIMNG, MAKIEC
1TPoo 1|PO0S cogf _ )
1 Po0E coal Yolume Page Coma |Attribute | Speaker T_String
1]Peo tlpoos  |coa 1 |Poot COo >
oo 1]Poos _ looa tlpooz  |ooo 2
1 [Po0s 04
1]Po0 1 |POOG 000 1 |POO3 00 z
1{PO0 1 |Poo7 [s0]] el = I -
1 |POO T Poo7 ot 1 |PO04 M 1 fiha lsaSauausiy FHBETILUAN 1A L8
1 Egg 1|POO7 coz 1 |PO0O4 1) 12 danel Fuauinads uwInad fiiuladau aud
1|PO07 C0Z 1 |PO04 Co2 N3 dinfle TsaSowangu Addodas Sududuyg e
hocs gggi 1|Poos  |cof ft makiko  |Sa€ 33 a*g;mm”aﬁrﬁ:!!




Example of Bibliographic Metadata

element content

Title BOYS over FLOWERS
Creator Yoko Kamio, P
element Content
Subject Love story, htt .
Format print, PSI
Description Manga, book,
|dentifier
Publisher SHUEISHA Inc.
Source URL of resource
Contributor Agent, PSI, Ro}
Language Ja, PSI
Date 1992
Relation isFormatOf, URL of resource
Type Stilllmage, PSI
Coverage Heisei, PSI place, PSI
Rights Yoko Kamio, PSI




General View and target of Manga Metadata

e Three types targets

- Work(ZE1E), Expression(ZEiJ¥), Manifestation({&AELE)
e Metadata Is made for each instance of the types
e Describing relationships (e.g. derivation) between instances

Type Instance

fELYBETF
(\_f»\iho‘ir}‘l;) ........................................... BOYS over
ol FLOWERS

i TV ( ]
&BR | Magazine Book Animation TV Drama IR
whol
art—of
part
Manifestation [ Book Book e Book
(KT HZ) Volume 1 Volume 2 Volume 3 Volume 37




Web Application for Bibliographic Metadata

[T [ETr—r—m—" . ) ;" Ed

i Hanadan Metad.

4+ -+ D o | DWeb |115146.17.185/metz-m

TELOE T Metods ! 95+ Metadata topic map
00 -F Metedate topie map L T . A9 0 bridge herumen Informarion processing and Knovledge pracessing
Ay s il B T P R T e —— L F

| Hanadan Metad... « [

*® % o TR R

+ + D o | ©®Web [115146.17.185/meta-ma

TELDM T Metadain topic map 1LY 5T Metadata topic map

Az bridge between Information pros wiedse » ¥ hitp:/'wwow.h-gis.org/ psl/hanadan,/ expression

Topic Type (hEw 28 : "B

i

e

LW T Metulats tops map Web 70— Lr g @ LG0T

_—
4 -

[ A% :17]

[ g §

Drescription

BEE, ETEE =
E, BT

REF, T2

[pg:E]
Contributed By
e
Covered With
1. 5
Created By
1 HER

Express

TR

V(TFLEFSY, HFNR  FLEFIe. BEHE

Expressed In 7 —
a4 =y ~ B

L
1. la

Has Subject

a¥ - & . L*
11 Hanadan Metad... « RN $‘ .. = T e

D o [ ®Web | 115.146.17.185/metamanga/instance jsp e il 8- R P =1 =

" i

oy AEXDEF Metadata topic map ! : i = Q AR Start topic : “TELVBF (BEA, HITA)" U hop:/ fwwnh-gis.org/psi/hanadan/expression 200002 =

L Az 3 bridipe between Infonmerion procezams and Knowledos processing + -+ D o= | OWeb | 11514817185/ mesa g i | [ - Google WHAOAN i | T
- s (o] L I i»

= DS T Metadata topic map

= Ara bdes betwee Inbarmation proceising and Fnovled

+

y 7L NBTF (BAZ) 1

o W hupedfw

is.orgfpsihanadan/resource_3i Result of tolog query

[B=]

: =/ fwwe.h-glz.org/psi/hanadan/”
Contributed By fipurl .orgddedel ensntsd 1.1/
1. st gl ‘purl woredde ternss™ . =
fips latien, T

resource-role-for-relation)

Ca_\rcmd With SPLAVE

o
order by $PLAYERI, $PLAYER2?

Created By
| BEET Bxecution time & mill B
Expressed In Result rows 27 i
1Lla

Has Subgect

FLAYERI PLAYER2




Web Application for Structural Metadata

Top page
=, 1Y HF topic map

=" ‘Asa bridge between Informetion processing and Enowledge processing

Togi Type:

o
m—'

bl

LY BT topic map

{EED M T~ topic map Web 7Py —Lra-DFatds 7T,

TEETME roplc nap Db bR RRTICTLET,
L TR, A 7R, ML Tt

KN

pic map

Inft

Search word: “thank”

Result: Occurrence = 10

Key word search

|l Search]

Go to top

Query

(Ja) oo d LD/
(Th) aau LTI

—BY Topic
(En) Thanks. ZANEEN
(Ja) < BDEF//
(Th) wauls ux
(En) THANKS,MKING. dho /BIRLD TS A
(Ja) doo /EMBED /BTSN
(Th) wauls ur wdlus
(En) THANK YOU-- e B/

(Ja) FApEAFIN T/ O FODER A0S B/ BILE W Apo b
WA/

(Th) asvwnlams sauamin Snass...

(En) | WANTED TO THANK HIM AGAIN WHEN HE WAS ALONE:--

B (3R T/ O LU I/ 8D B L L

EUNI ey b ey

(En) | WANTED TO THANK FOR YESTERDAY.
(Ja) &L/ SWEH D EIL B L B VIchatcD//

(Th) du dusen spuAuITe a9 e

il e~ WE OB B AR E
Daafo @/

(En) REALLY THANK YOU.
(Ja) A, L2/ BB/
(Th) ouAM WA Az

EA LB AD

(En) THANK YOU!
(Ja) o/ EF/ TL o/

(Th) LouAw Az Adzns

Boleh /e T o/

(En) TH-THANK YQU---
(Ta) & /EVH D/ /
(Th) Ur. VLAY ...

dh o[BI




ridge between Information pro

Structural Metadata Web application

Script/Onomatopoeia list

0 ?EJ:U%% topic map

Topic Type (P 78l) :

o U http://www.h—gis. org/psi/hanadan/script

and Knowledge pr

RS/ A ST IR ET

|l search |

Query Go totop

0 #XYET topic map

A5 2 bridge between Information processing and Knowledge processing

R Z: "A AB/ANLS/EARC/ R/ DDVv0R? /"

o U http:/ /www.h—gis.org/psi/hanadan/ seript 10001 1000191

Script/Onomatopoeia detail

[f R4 28 -

av

PO5Z-CO02
P104-C02
P0O63-CO01

FP142-C01

1239 ]

(R Ve e d b o

P132-C06
P096-C04
FO03-C04
F084-C03

F143-C02

F023-C03

F120-C01
FO12-C03
PO12-C03
PO61-C06

P128-C01

B -

THEZ /R [enasarn e

AFTER
BEFORE
DOKAY/
Fd/ #5000/

B3 - EY 5
L BAL /A DR [~

2,

i<
L

e

1. yuuki

W) een S
e

P023-C0

Q) 1EXYE T topic map

Az a bridge between Information processing and Fnowledge processing

M2 "P008-CO1”

o W http:/ /www.h—gis.org/psi/hanadan/coma_10001_PODS_COL

B/ MRS DB D 7 4/ (Ja)
TO TELL ME THAT ALL FOUR OF THEM ARE REALLY THAT

wamze (Th)

Sk By
1. FO08
Hov - fga~
1. POO7-C05
2. P00g-Co2
fiid
Lob—tpa /Sl B AT/ oD S ks 1/
2 s/l Ee AL/
3. HF—1/f
THY5

1. makiko

Coma detail




5. Recent Study
(Databases for Whom ?)

Libraries, Archives Researches
Target Public Individual / Research Group
Object Public / General Research /Specific
O?Sz!lficztz:l%%n Institutional Individual / Research Group
Variety Small Large
Collection Policy Consistent Inconsistent
Collection Whole Partial
Size Large Small
Metadata Standard Specific / Heterogeneous
Usage Simple Complex
Durability Long Short

e Challenges of CIAS

v Researchers’ database
v Durable , Interoperable and Flexible Repository for Heterogeneous

Datasets

v Key Technologies: XML + HTTP + JAVA + Ontology




For Flexible Database Tools

CIAS IIS is a server-side system and is less-flexible for
Researchers

1. Operation and maintenance are difficult for researchers

2. Standard metadata (difficult to manage specific metadata)

3. Flexible modification of retrieval procedures, database integration, user
Interfaces and processing algorithms are difficult

4. Multi-lingual databases
Solutions: Separation of server functions and user functions

*From Center-oriented to Researcher-oriented system
1. My-Database
v Just for a researcher or a research group
- Simple data repository and basic retrieval
. Simple database operation
. CSV and XML files (no restriction about metadata)
2. REST(Representational State Transfer)-Like API
v User side programing environment
- retrieval procedures/algorithms and/or user interfaces
3. Multi-lingual Translation Serviece



My-Database
- Coping with Specific Metadata -

1IS My-Database

*

Metadata Set ®Mapping @ Converter
XSLT XSLT

(@ Standard Metadata Part

(Resource Sharing)

® Specific Metadata Part

(My Database)
[Osene | & & Fschan
I
Generic APlIs
@ REST-like APIs
®GUI XSLT ZAN
R
o HTTP + XML
N

HTTP + HTML ﬁ




Example of My-Database
(Historical Earthquake Records)

A E C D E F G H I J K L A
- - La—F |La—F .
1 D thE-E HEID Sk =c D rE g FCEIMh A HiEHAE LAaT Lo A=k
- - FEAFEZES
L __ . — | ERRT. AR -
STTEN ST ESA LiGE = (2 | AR R
% = G{E _ _
1 B+ 5760722 |[ B AFFCBE] 200 1151 YIRS, 5750722 == M ERES 35.015| 1357452778 55 T 1 R
R .
2 FimL
. - = - FHEAFEES
— — — — wilE =7 | RERS = e =
2| STTEEIN | 60722 |( B 4428 22| 1151 |TTEER| ga0722 %j}ﬁ?{? ey el B (=
% B |H ERES 015 1367452778 hre
A+ B +NBELR i JNEPD PR T
PAR1is RT:) =
L —F+ &b
3
= = - = LikE"= | RER mE
=5 L =) s . . LB
3 ﬁﬁf;“ 57 (Bfices] 22| 1151 q:ff’é:;f 9760722 |88/ B/ |/ PRES 35015 1357452778 | FEBERE
4 & 8hE BE ::5m Fo H]
ﬁiiﬂiﬁ (JiwireLe ~ [1IAreL e El; ﬁ%(*ﬂ}:ﬁ_g
i 4 B4 8 9&0722 [ Ba52E] rebr shkbiad: Li‘w—;‘;?;’ “-‘;’.:‘.‘::i-’.:i;iﬁ&:l: 487777776 1357454444 E= 0
A\ e B B Biow Ol L M Wase KEy s +miirone
g s =M% L T e St
2xml version="1.0" encoding=" JIS”?> Lean Wil et el - B ol B
?xml-stylesheet type="text/xsl "ClassicEarthquake—Ext.xs|”?> : ces nig £ smaoy AEOL Y
IDOCTYPE ClassicEarthquake SY > oL B U L I R S = b
“./ClassicEarthquakeSimple_veros |><ClassicEarthquake> FE s * 2t & * g s Ei & I BF &
<Volume vol="ZOTEI“><Header><titleStmt>I&FT X B AN Hh = 52 %} o F s X e 7 2F Bl 0
</titleStmt></Header> St ,;: A £ ol £: § £.% ¢
Earthquake page="228"> L ue + o : H i 1
<{Header><titleStmt>BAfELEF/\A Z+F H (FEE 1498,9,20) n o a = : Ty i E b
<titleStmt></Header> e — _ Ly ! 15
<E.ID>14980920</E.ID><J.Date>BAfELE/\A =+ HA g (M EELTACR L A7R « BN g E
</J.Date><S.Date type="Gregorian~>14980920 RiE:: farnerE Sx £ n
<E.Description><section>{# 2 <gaiji set="majikyo” code= 322”540 2247 L il el "\ ==
</gaiji>tH, <gaiji set="daikanwa” code="039047">imN\ \ji>I. =|, * " ; ; / 4 SAKgRAg (= = ER A\ )
AT Efsn, ERZE, $EAE. R E HEE. hXK=Et. #<egai R 7/ Rt B . l §
set="daikanwa” code="017503">i8</gaiji> /B/\iEE/ = g e AA7 - B K A v 3 2 ]
set="mojikyo” code="075258">%</gaii>!). i RBBERKE=T | iwa’ il B S50 3 Iy 8 - ” 2 %
NRFEHRY L ETF A<gaiii set="daikanwa”’ T e ST atw ,’,_f';:.'efm;a % i i :
code="017990"></gaii>JER . YAGMBHLLE=T/\ KRB [ [ 5.2 RTeiuamg 5 O {
B =R E Z & A<gaiji set="daikanwa” code=“017990">55</gaiji> [» ¢ %372 A - 2 B ¥
), 28. #. TR R E EREF<gaiji set="mojikyo” : e 2 | ;
code="066797">E</gaiji >R ERIEE. :




]

Example of My-Database (cont.)

Field

Attributes Languages
A B C D E F / H 1 J K L M
o | owEs | wEo | was |VZS LA wE mE | mEns | gl LaT LON o=t
sID ENAME EID RIMAME RID ZZRECID JOATE MNDATE DMAME PHAME LAT LOM MNOTE
D EASIC FRIME EASIC EAS EASIC EASIC EASIC EASIC EASIC EASIC EASIC EASIC
- — FAENFEFES
BT 8760722 | [ B AR BE] 22 1151 S 5750722 k(= 5 FTE?@‘/-?E? 35015 1357452778 L IE AR
A+ B " +/ABER = IJ\UJEB]“ : ' G IRy I il
gy
. . — FENEEFES
- — —— UfEL" = | EERT. R AP el i
SmmES SmmESA i o WICERERE (= 2
Erog 5760722 | [ A4 BE] 22 1151 T EER 8760722 )ﬁféﬁaﬁtﬁﬁ/ ji\iéz]mlz/ 5015 1357452778 L) BTl —h
3,
E LTS S A UsfE"= |FERFF mE
ﬁijﬁﬁﬂ 8760722 | [ B A4 88) 22 1151 %ijfjé:%ﬁ 0760722 |88 B[RS R ERES 35015| 1357452776 | FRT S
R B 849m 7 8]
B TLon I 5760722 |[ B A5CES] 22 1151 S §TEOT22 i 7 ;ﬁ}géiﬁﬁ 3497777778 1357494444 213 FS (T
A+ B " +/ABZER & HEF 0] ' ' EF) O THh
ST ES 8760722 |[ O AH2EE) 22 1151 ST ERA BTE0TZ2 i, iﬁ}géiﬂ 3497861111 | 1357386111 | EIZRFOREH
A+\B " +/ABER &b FF 1% 58] = ' ' ’
B Lon R 8760722 |[ B ZE528E] 22 1151 S A 8760722 iz iﬁgigé} 53499138589 1357869444 ZI3 R TFORE
A+M\H " +MABER & FTF Ek—T ' ' i
BT 5760722 |[ @ A&4CEE] 22 1151 S §TGOTEL L= 5 iﬂmj‘/ﬁgﬁ 3500638355 1957604444 EIIRESORE
A+B " +/ABER & HEF %ﬂﬂELEé?f ' ' i

Upload Data




Example of My-Database (cont.)

INfOLID  wermsmtcs s

CAITBIE Y R5 WETEESAL 0570 [ A e

PR —TA= 2 — = b Hraigt 22— - BV HIcaSREREHRIT —2<—2R CAITEI P RTAERESA[OGF U]
. bR S iR 2 — - THEXEIcASEREERIT —2<—2
BRF—yER | 2]~z
2]~z
J e ey | | 7 — IR
| £ iR i 1% sREim — EL il Hil&xn
B REOBREAET 5
. : baivou-logojog [ HISLET
EERBANAIER B8RS THER R AMERR T LA TR A K - yonosode
2011-08-12 15:56:30 | 2011-08-12 15:5632 | ¥iREEE bailankist txt Csv 21KB EEE v
% BERER S D7 )L ABERL T FEE 0 . (IMBE T
_____________________________________________________________________________________________ baivou-logo.jpg [C] BIFRLEF
EEE@@@?—Q?‘?{JI/%QT?Dh%ﬁ'é%‘%li TRT—AEaO—F % EEE v
[EET —54 0 O—F L TS0, ’ = l 3 BRI 27 )L BBIAL T 8. (MBE T
--------------------------------------------------------------------------------------------- 5 =
BHE T — RO — 5 R TR o .
fEAER T —SERE0T -2 SR PR T | B &7 — LD T —H R S |
e P NENRAERTTE, U F—IHEERTT S,
--------------------------------------------------------------------------------------------- B g2 s~ag ppmrrsds, @ hrdy. S50 Loy oER
e
P AEFEERTTR, U] F—HERTT A,
R @ P2 BREERTTA, ¥ AT IO ER
o
oy SEE2 g EBH v
% BB 7oL ERRL T FEEL . (IMBE T
% =08 | EZFE v
¥ BEREF S 7 ERERL T EE 0 . (IMBE T

Data Upload Processes



Example of My-Database (cont.)

ZEfeSE  DCiEEE BrIEhtRdE

wBEBHICF =T —FEN DL TR A A DL TS | ARER =

2TNHEE
D

WEE SmxErA+AE |~]

= [TEERL

HRD \xF{=5+—A=+hD

e BETERET-A+=8
BExEREEA+-0

08 | ATTEL A

BEFELSE/\ A —+FB

wE EtP-_=F=+H_+—H

) FF+E-AHMAE

sedths GEE+—A -+ H
BrESH+ A

LAT
LON
FTHEEL 20
T -2

Data Retrieval Example



Example of My-Database (cont.)

FEREIREER TR
FraEiesit

Conole
._J.[)L?.&j_..

BERE
&4

HE 5 -4 82012 G5 Innovatsiz

FATT-N-TEE ©

Timeline £ 5

v—h—HERERh TR

081 - 500 FRiFEL 500 BELT

Title it

T i s Py 3

T i s Py

3 ExXFEL—HA—1MH

T i s Py

T i s Py

T, —H =+

T i s Py

T i s Py

o —H =+

kETE+—H - +MH

T i s Py

R =T N =
FTOE: 11084 S0 A - 500 T 500 BET
HaImE |m| |W| MROALE S 100 -
OkEnF+—AZtTHEE OMEnFtANE OEF+AFAAHEE OERFEL
OkFEmFE+—AZTME OXanFLANE QEF+AFENAHTE QERFEL
OkEXF+—HAZTMEE OIgnFLANE O EF+rEFEmAHmHE QERFEL
OkFEmF+—A+ME OIgmFLRANE OEF+FEAHmE QERFEL
OkEmF+—AZ+ME OXixFRANE OEF+HEAHIHE QERFEL
OxEmFt+—AZ+ME OXtmFLRAhE O EF+7 A HmE OERFEL
OxFErFE+—AZ+EE QaxFEtANE QEF+ EAHHA QEAFEL
4 OxFErFE+—AZ+EE OIaxFELANE QEF+ EAYHA QEffEL b

OxFErFE+—AZ+ME OIExFtANE QEF+ EAHHA QEApEL
OxFErFE+—AZ+ME OIExFtANE QEF+ EAHHA QEApEL
OxFErFE+—AZ+ME OIExFtANE QEF+ EAHHA QEAFEL
OkExFE+—AZFTME OIEmFtANE QEF+ ENRATHA QBAFEL

Spatiotemporal Retrieval Example




REST-Like API

VR

Browser Browser
Model
Usercannotchan_ge retrieval Controller l—i View
procedures, user interfaces etc. \
~ \z\\‘ L
Controller [«—>» View REST-Like API

\/

Model

v

<l ey
[ — —

\Databases/

Server

Controller [«—» View

w

Model

Ij)atabases Server

e Separation of server functions and user functions
e Server functions: Data repository and basic retrieval
e User function: retrieval procedure/algorithm and/or user interface




Usage of REST-Like API

Qatabase A
Query 1

TR

Query 2

Web Service
URI/GET/POST/ X ML

Z

I

Query 3

/

Qatabase C

Y e 4

ResuItB/
//////

User Side
Retrieval Algorithm

JavaScript, Ruby, Python etc.
XSLT, DOM etc.




Example of Rest-Like API

e Server
v SRU: Search/Retrieve via URL

v REST: Representational State Transfer (receives queries by HTTP GET method
and returns XML data)

v Query : CQL (Contextual Query Language)
BaseURI?parameterName=value[&parameterName=value]*
v Response : XML over HTTP

e Client
v Request : HTTP or TCP
v Response : DOM API
e Example: Mashup of Digital Gazetteer and Google Maps

v Server-side: Digital Gazetteer Database
v User-side: Java Script



Example of Rest-
Like API (cont))

Digital Gazetteer DB

<?xml version=""1.0"" encoding="UTF-8"?>
<?xml-stylesheet type=""text/xsl*
href=""./SampleStyle.xsl"*?><test:Places xmlIns:test=""urn:test"">
<test: DBName>G0000016pdic</test: DBName>
<test:RecordPath>togo/vol/item</test:RecordPath>
<test:PlaceName>%e7%9b%hb8%e5%9b%bd%e5%af%ba</test:

PlaceName>
</test:Places>

Query
Command
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UTF8"2>
rg/1999/XSLTransform"*

="UTF-8" media-type="text/ntml"l>
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XSLT (program)J
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XML-Response

—

=

<?xml version=""1.0" encoding=""UTF-8"?>
<togo><vol>

<item pid=""10026682"">
<country>IL3E</country>

<county reading=""h3337%">_ER</county>
<placeName reading="Y93% "> E%F
</placeName>
<pnamel>F & _ERE </pnamel>
<pname2/>

<pname3/>

JavaScript-
Google

Typeld. ROADMAP.
ap(document getElementByld("google_map"), mibOptions):;

vew google maps.LatLng(

<promal>so”kokuji</promal>
<proma2>sokokuji</proma2>

<proma3>so”*kokuji</proma3>
<proma4>so”kokuji</proma4>
<proma5>soukokuji</proma5>
<proma6>soukokuzi</proma6>
<proma7>so”*kokuzi</proma7>

- g select="lat2}>. select="long2"}>
e maps. May ‘SMName"/>);
I ?
le="Wwidth:500px; height:500px"></div>
-of select

<shp>1</shp>

<loc>1</loc>
<lat>35.2.0</lat>
<long>135.45.46</long>

Result

HTML-Table
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Road Map of System Development

Phase 1: Who and What [ Search for }
. ey . Resources
» Digitization
» Creating Databases
» Search/Retrieval of Databases
» Resource Sharing Systems

Phase 2: When and Where _ | g— -
- _ _ Anﬂyasof} - o
» Description of spatiotemporal attributes [ Contents ==~ a
» Visualizing data in spatiotemporal context
: : : Systems
> Anal_y5|s of contents by spatiotemporal attributes Spatiotemporal Info.
» Spatiotemporal model and tools
» Overlay variety of maps, images, calendars etc. s
* Visualization, simulation, data mining etc. | Gazetteers etc. |

lRe\source Sharlngl
System
Bi Hogra?hy
|

|
‘ Spatiotemporal

| \
e Phase 3: Ontology Ontology
~ Linking everything Knowledge | i
» Knowledge management Discoveries MAKUR - 7BS et

» Knowledge discoveries
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