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125) Yoichiro Watanabe: Kiyonori Nagasaki- Hyunjin Park- Yifan Wang- Tomohiro
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MAY AR Y SEE S AtATEol-5Ydo] Apdoltt. o] AN [EE e
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140) #2IREERE https://authority.dila.edu.tw
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A5tH, 574 A= AIRRH Kl Oﬂ 0137177W ‘EIS 53t S uhapere] =t
ALAE EZ_]'?_]' =0 BA A ESHAoIT 429 AL HolEH| o] A(SAT)Y] o
A0l ohet 2452 wIRe ARE AYS ol EBARIA 1YE dastzolch
https://ja.wikipedia.org/wiki IJJE%{Aiﬂi

144) The SAT Daizokyo Text Database:
https://21dzk.l.u-tokyo.ac.jp/SAT/index_en.html

145) #+=R2E T ¥ 2 b 7—42~x—2x: http://jodoshuzensho.jp/jozensearch/search/
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146) TWEB o AIRPY B ZUIAPA (FE g E R AR ) 0] 292 ol &
http://jodoshuzensho.jp/daijiten/index.php/# &%+ =R K & 81 %ﬁ%@im K&

147) BEHFERR

http://jodoshuzensho.jp/jozensearch/search/textno.php?textno=J0620
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(3% 1-4] PWEB B AAVE E S CAH (BT e+ kB E)s 2 nhee)

ojcjol§i7]E o s FEEA AAZHANS s AR ESRA
(FEBLRARLS Y APITCES 98] FEFA AT L gAY
MR SATS A& AAstel A1AL =gsta ok u]% A <l

oA H7st= LOD(Linked Open Data)@E|E ZFA] Agor}, fgx|EE
p=h

AE AP EFE PUS AYIL RS0l dojElolvle] $% Qo] SAT(
AALUE7) Bato] ofzt A ZZolA L 21 UAE dlo]efuo]

Lo= oojdoz FHeh flojgr]e] A2 4 ots S AlARRT

148) +—R#%k http://jodoshuzensho.jp/daijiten/index.php/+— R
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B BlAEDto]lyd A Al 2E CBDBISOOAM Algsts FuaA(H1E
)0 HAE TBAS BRI A4 YEYIS BT AT} 9
rcus Bingenheimer, Jen-Jou Hung ¥ Simon Wiles= TEIRZES &45h
BAE WM TYE 24 UEYT tlolelS AlZststr] Yl Tprefu
se visualization toolkity151)& ALgsto] ¢ UEYP I 245 AlLsich

BlAELX CBDB9 Database of Eminent Monks in China(2£%)=2 Y E]

Alssrron o]zl npay FRoA dMA ZRIE Hojf NES =331

of. 7b A ZQIE'S ofFo] ThE BAS 5] wEoldl F|(EE) <
QoA w7 dlojelo] 7lEst], YR AeSo] HE WRWY SR

e Uepdct. o] @o] ool £ Aol FoA it =
T2 ool gt RS ABstL, 1 Adje] 2 Atglo] g 9]

%S
2 37 FAAZ 5 Acks Folch1)

149) Various techniques can extract information from digitized corpora and dis
play it in ways that allow one to derive new insights from the data. Daniel
Veidlinger, Digital Humanities and Buddhism, De Gruyter, 2019, 15p

150) HARVARD UNIVERSITY China Biographical Database Project (CBDB)

https://projects.ig.harvard.edu/cbdb/galleries/spatio-temporal-database-eminent-m
onks-china

151)prefuse= Ho|H 9 JoWAE ARz UEUE 2ZEQO]g, Javadlojz &g
JepyE AZe ZR YA A ofzu] ZejAl ool AMAIYES 9je
A A7k} ojyuo]d Lz 88 Algct
prefuse AR H: https://en.wikipedia.org/wiki/Prefuse
n 203 R4 chttps://web.archive.org/web/20181226190156/http://prefuse.org

152) Digital humanities and Buddhism an introduction, 15p
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153) Marcus Bingenheimer, Jen-Jou Hung and Simon Wiles, Social network visualiz

ation from TEI data, Literary and Linguistic Computing Advance Access publish
ed May 22, 2011, 6. o]Zlo] 19] M3 7} o] 20209, AX YE I BEA(SNA, s
ocial network analysis)g &85t "F= Bu AFLoA Q] JAA 28 HEA 24 A
EOHSRIAI 113), oitsld, ForetilE SR’ ojojxlnt. $Ate] Al Dharm
a Drum Institute of Liberal Arts25%E Co]EAlS A|lzulo} 1450 =il Q&
AS SNAZ BA3tct,

202090 ALoAl CBDBZHE Algwh HolH& fhs YA A ZQIE Hol7t A& 1/3
AHA], 202088 Dharma Drum Institute of Liberal Arts2Z¥.E A|Z8F2 go]H =2 gf
dxA ZOQIE H|o|E|9] 2/38 X}A|SItt. Marcus Bingenheimer, “On the Use of
Historical Social Network Analysis in the Study of Chinese Buddhism: The Case
of Dao an, Huiyuan, and Kumarajiva , Journal of the Japanese Association for D
igital Humanities, 2020, Volume 5, Issue 2, Pages 84-131p. https://www.jstage.js
t.go.jp/article/jjadh/5/2/5_5/_article

201199 S&5AQ1 20209] Aol HolEAl2 ofzfiofA therrg 4~ Qloh
https://github.com/mbingenheimer/ChineseBuddhism_SNA
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QIck. el ol2l3t ARl PHsh] YsiAE JpEel BiojdolSol
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209l ARel S42 AE QA olsists Zlo] Wastct. 150

2
F2 EAT FAIE 714l opFtolB It Ve =, 1 AR AIRE F=
£ 3t 249 §US A+ & A= ECAIZSt ofsefa: Fgoraor &
AFRE A2 AR ojg A1), RN da9 FAE GIse 7 &
de 2 e 5w 2 QA XY FE AIARIDS) | OidHde A6t
e AP 1 9JA], g wWA W WAt ngo] s JEer B "HA
EZ dAAlste 28T 2 AU EESESAHAR L BHRAEERE)7T 9
=3

hH BXES Aldor FASH neAEY 24 (te] #AIE dolEuo]A
£ 3ol BT AT et B 2R (ARREARE, Jataka)dt o] FAE
AEog o Ul RAS 2B F2AEH(Story Clustering)g &3l At

oz Higsiti= dolEHo]AS THHRH AIERL Hjo]E o] A1607F T7T0]

. 2t BA, 919 AL 144-145%,
AL 7tz BA, o] A, 146%.
157) Central Asia/Silk Road Mapping for the Electronic Cultural Atlas(ECAI)
0]= 7Rz]mujo} tfjgtofA] ZIdi=l AL=2 Sanjyot Mehendale and Bruce Williamso] QI
APFOR Aolstoitt. Fotalote] Az A9 Fa, A2, 42 59 YU Aw
o] sto|HyY IS &5 &lst 4 ot https://ecaidata.org
158) Geographic Resources for the Study of Chinese Buddhist History
http://mbingenheimer.net/tools/histgis
159) 1##% B #5355 & & B B (Authority Database of Buddhist Tripitaka
Catalogues)https://authority.dila.edu.tw;, catalog
160) 20199 129 HAH o] AtE}7} glolgyo] A= Leverhulme Trust®] HALA|HL-E o}
oy 2ofjsH(University of Edinburgh)2] L}iﬂl o 28 (Naomi Appleton)it F2]A
2 (Chris Clark)?] A5 sAoz /g9t 1 F2ax oh2at Zth https://jatakas
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olo] Syama-jataka®] A|Z}A @4, &, &, BA AR, Fota], 74, G
oF & @47t =E folE| & Hgte o] Syama-jataka 9]0 ThUEt FAIS
717l jataka®] AR AE2|Qt AAHD

&
N
ox
S
39,
i
N

o
ﬂ

ue 55 AR @54, 29, AR

Mo
r
1°
.
i
tjo
ol
ol
e =
)

0%

tories.div.ed.ac.uk/about/

_55_


https://jatakastories.div.ed.ac.uk/about/

Database Of Jatakas In Texts And Art.

Further information
Story in Text Story Clusters Story n Art on character mames
and descriptons

2 AFolA = SHJIAN nTidde] ARPGEr A& stdAda 1 80Hof o
Fole HAYEES 8ot dHUAE Ay 1 FRAA BASHE FHES
O B4 HARE AZst WAlmo]l BARE Ztzbe] Mx|Anp HAF 7
2 2ol 1 HAlo] R7tolt, ojy3t AHE UA| A AR AA
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161)Database of jatakas in Indian texts and art https://jatakastories.div.ed.ac.uk/ab
out/
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Korean Culture) | A 9]
ARPHE 92 &)
A wAY B
GDVH(Data Mode | &1, #AtA, HAFZ | http://dh.aks.ac.
1 for sutra Gand | £881}  vi2td 1t | kr/ontologies/gd | 31973 I =231
avyuha) 7o ol AHE | vh#
R oEr ol E
Ko
ojelolE R 49]
qgeo=w 15719
2 A~AV709] | http://purl.org/d
DC(Dublin Core) Aoﬁ} w709 | http://p g/ Aol
&4 ZdA, go] | ¢/terms#
B3 % ofs
el
o Z2stSAF g | http://www.euro
EDM(Europeana ;T];g i};]ru} j p:// Jsch AAF o AH A
A eana.eu/schem
Data Model) o |P =l
9] as/edm#
RERA BT A
//wWww.w3.0
OWL sws AT AW I;002 07 1#
gy oo | BAOOMOT/ON
(£ [I-1] B2& 252X o3 Fx
Prefix Namespace
ekc http://dh.aks.ac.kr/ontologies/ekc#
gdvh http://dh.aks.ac.kr/ontologies/gdvh#
dcterms http://purl.org/dc/terms#
edm http://www.europeana.eu/schemas/edm#
owl http://www.w3.org/2002/07 /owl#
rdf http://www.w3.0org/1999/02/22-rdf-syntax-ns#
rdfs http://www.w3.0org/2000/01/rdf-schema#
xml http://www.w3.org/XML/1998/namespace
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1) 22 R &4 2EA

Ze|at A4S A4S molsty SR JIFAN 2RI UF
0. e dHAlE YA opFtolB.9 2E2A] SAe A (Trip
itaka), AF71(Event), XA (Place), 38 XHActor), 38 (Action), 438(Mora
), A1ZA 7]E=(VisualRecord), HE]O|C]o}(Multimedia), < A}H¥(WebRe

source) AR o]Fo]X],

uju

o]

ol

3 Moral)

[ m-1] 3t YUAE dAE opfole Zaja 74

2 AFoA HollA uEH FAo & VA A EHe Az Al
g8l g|o]E ZA(Semantic Data Class)e} dH=#A glolg ZA(Refere
nce Data Class)S F9itt.

AlEHEl dlo]8 Z2jA(Semantic Data Class)e 74 1A= 947}
AlTHE] dlolH 2 AgE]o] gX|E FIHolA o]& te] Aol AR R
+AE= A2 Z4E ofF 7HRY 2diAa=z Oidd(Tripitaka), AFd(Even

t), ArA(Place), S8 AHActor), 3§ (Action), 438(Moral), A|ZA 71=2=(V
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isualRecord), ®E]Ojt]o](Multimedia), XY (WebResource) Z2jA7} o]
o sigertt.

HH tlhol §71& 7ivte g Jidd Sdd AdWHAE A& AR TUH
AE Q280 HMAAPA & AJUHEl glolE] Z2A(Semantic Data Class)
o] 7IME9 FEE ‘InfoUrl'E Foll AlF3tch

Alm A gojg Z2fA(Reference Data Class)= UlHo] ¢7]5 7|¥te
2 Jfgelol 7 ol SRst A%, A4S woh FARCR A2skstn 7
g aofst Ygo] &1 "R wdolg ddlA of TdHAF A=
8o ARALS d mo]Rlof] £FH stdgY 54 e40 dieh FdE
AlBHEl gdo]g] Z2fA(Semantic Data Class)ol| sigste S22

Al &7 7HEle] & ‘InfoUrl’ & Edll All&-shtt.
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prefix:gdvh Tripitaka o7

M _E’E_CL o o

prefix:ekc Event AHA
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prefix:edm Actor YOI K}

prefix:gdvh Action 389 of
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AAPHEHE X #PE)D 2 Tatddas st d. & HEs 2T ¥
v TS dHAELOl Sk AAAo] HAL MR ESAA g
T2 A5, infoUrla & AFoA njgojf7] & Ho]A=Z Zdst "YU
A% Qd2-go] AR 02 AZstel Weol A HolE AT & 9
L= AN
=2 St Zella ZWATAIA]
diaAdogdEetd 4l
. ERENEEREE S S
- AAI7E, dEAGTY
gEstd62d
. _ LYHAE, ¥ =F, A
Tripitaka = _
=
e Fol A EH =,
. SRR, ANA
o AR AR R A
=
[® II-4] Tripitaka ZdA 2A®
5 23
gdvh:class EREN
gdvh:label HaEY
gdvh:c_name ke ol &
gdvh:translator HAX}
gdvh:infoUrl 9171 2 A{Url
gdvh:note ol i
[E IM-5] Tripitaka &4 AA®
@A (Event) 224
sjei7ol 7158 F0 AZlol} WALE AU 1 Wt URideieR
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ste7do] 1dolA] B0UTIR|O] ZQ AISo] SjgEc)

Sk AA
27} ARjoA Fas A
Event ] )
2530 S

[E II-6] Event Z<iA AAE

57 23
gdvh:class EREN
gdvh:label rEY
gdvh:c_name g ol&
gdvh:infoUrl 97] 2AUrl
gdvh:note A& 4
[® TI-7] Event &4 AA®
@A A(Place) 22 A
Tordd duAIELol AdFEE 79 31t AlEHA FhE ZERh
infoUrle 2 A7old oltlolgirlg HlolA2 LE QUAE 912-8o]
AR 07 @sto] 7t oo td ARE A9 4 s AN
=& ZRAAA]
o=, de4d, =y, obEA
Place
2 iy, ojejsjera
[® II-8] Place 24~ AAR
Y 13
gdvh:class ERES
gdvh:label i e
gdvh:c_name shkE ol &
gdvh:infoUrl 917] 24 Url
gdvh:note o s

[E II-9] Place &4 AAR
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r51917 WEATLl BAY PR AW Fao) Qi ohF, WAL P
A} 52 Tk

sfelZelAR BAL Bx, ARGE, AR, A, AAE 2 o] 3
ABGES T 5wl stZeAR Sah FU9, 67, Q6 SufolS 2
infoUrle & A7olA 0cjoj9l7| S Blo] Az NUE YUAE AT AR

z
o Agstol Pl AMA HlE ARY & YT WAL,

A St A ZRA A AL
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ABSTRACT

A Study on Data Model Development for Buddhist Scripture Digital
Archive

- Focusing on the Avatamsaka Sutra of the Tripitaka Koreana -

KIM Soo-hyeon
Major in Cultural Informatics
The Graduate School of Korean Studies

The Academy of Korean Studies

This research seeks a method for exploring and reading Buddhist
scriptures via today's digital media. It does so by devising a metho
d to visually express the semantic relations and the key literary ele
ments of the Gandavyuha and Dasabhumika Sutras, both found in t

he Avatamsaka Sutra of the Tripitaka Koreana.

In Korea, in order to digitize the texts of Buddhist scriptures, the
analogue characters of classical Chinese and old Hangeul were tran
sformed into digital text that followed the Unicode standard. An exa
mple of this research is the digital Tripitaka Koreana of the Archiv
es of Buddhist Culture (Dongguk University). In order to preserve t
he original form of the scriptures, the database was designed to ref

lect the way the Tripitaka Koreana scriptures were stored and arra
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nged at the time they were compiled. During the process of digitizi
ng the characters into Unicode, nearly 70,000 variants and typogra

phical errors in the original text were accurately included.

Regarding these kinds of efforts to digitize Buddhist scriptures, Ki
m Jong-myung (2002) has argued that the content of Buddhist scrip
tures should not simply be copied as-is from woodblock to CD, but

that there is a need for the addition of new documents.

In order to fully understand the teachings of the Buddha, there is
a need for the Buddhist scriptures to be copied from analogue to d
igital text and to digitize the work of preserving and passing down
the teachings and, moreover, the knowledge in which the true teac

hings of Buddhism are inherent.

With these issues in mind, this research selected the Avatamsaka
Sutra, which is a Buddhist scripture included in the Tripitaka Kore
ana, as the main text of study. In order to develop a new data mo
del for the digitization of the text of the Buddhist scripture, the str
ucture and context of the Gandavyuha and Dasabhumika Sutras we
re comprehensively reviewed. Through the reading of information a
bout the elements that form the context, Gandavyuha Sutra Story
Visualization Data was created in order to approach the detailed inf
ormation related to the Avatamsaka Sutra. A semantic database, na
med the Avatamsaka Sutra Digital Archive, was created based upon
a newly designed Gandavyuha Ontology (gdvh). This archive consist

s of the following parts: the Gandavyuha Sutra Document Data Inde
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x, the Gandavyuha Sutra Story Visualization Data, the VR Gallery o
f the Mlustrations of the Avatamsaka Sutra, and the Gandavyuha S
utra Digital Dictionary of People and Terms. The Ganavyuha Ontolo
gy aims to convey the semantic relationships between the Gandavy
uha and Dasabhumika Sutras. Based on this ontology, the semantic
relationships between the knowledge elements related to the Sudhan
a’'s quest for enlightenment in the Gandavyuha Sutra and the know
ledge elements related to the teachings of the masters in the Dasab
humika Sutra were visually expressed so that the story structure of
the Avatamsaka Sutra can be clearly observed from a comprehensi

ve perspective.

The Avatamsaka Sutra Digital Archive is provided to users via an
online platform based on Wiki software. Through the Gandavyuha S
utra Document Data Index, the Gandavyuha Sutra can be browsed
based on volume and Buddhist master in Sanskrit, English, Chines
e, Japanese, and Korean. An index for each volume is provided so
that, while browsing the Buddhist scriptures, the knowledge element
s for each volume can be searched visually. The Gandavyuha Sutra
Story Visualization Data shows the overall knowledge elements for t
he Gandavyuha Sutra and the detailed story elements related to Su
dhana’s quest for enlightenment based on the Gandavyuha Ontolog
y. This kind of knowledge information, including information relatin
g to Buddhist masters, dharma texts, and teaching venues, are pro
vided via hyperlink together with the respective Buddhist scripture
and a VR space which shows illustrations of the Avatamsaka Sutra.

In the VR Gallery of the Illustrations of the Avatamsaka Sutra, the
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illustrations of the Avatamsaka Sutra can be browsed by each volu
me. Information related to the various people depicted in the illustr
ations can be accessed via hyperlinked icons which connect to the

Gandavyuha Sutra Digital Dictionary of People and Terms.

Through this, the users can understand diverse variations that co
mprise the original character of the Buddhist scriptures and the co
ntext that is communicated among them. By seeking a new method
for approaching the digitalization of the text of Buddhist scriptures,
there is the possibility of exploring new knowledge and literary ele

ments contained within the Avatamsaka Sutra.

Keywords: Tripitaka Koreana, Illustration of the Avatamsaka Sutra,

Gandavyuha Sutra, Dasabhumika Sutra, digital Buddhism dictionary,

digital humanities, ontology, digital archive
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