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AR IRl T 7S WIZE Aol PR 0T FelSa k. YR J1Fe UAL
splolng F3uo] eeieloR H2T 4 ek T, UAE oltolrie] 78 7w
w2} wEdlolEle] T3 EH Walo] 2tk W, 712 Ajole] BAE AT+ s
AAZL 0 Fe7] W, WA FEE QR SRB F1%E A2 AAEA) o sEal
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ARFs}aL, S AL oprlolne] 712 Bisle] AR IR 4T mE 15
oh QR IR T olrlo|no] viElEolEE Basle] BE 44E SEet,
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ABSTRACT

Records on Japanese “Comfort Women” have been individually managed by private sectors
or institutions, and some are provided as digital archives on the Internet. However, records
of digital archives differ in the composition and representation of metadata by individual
institutions. Meanwhile, there is a lack of a consistent structure to describe the relationships
between and among these records, leading to their fragmentation and disconnectedness. This
paper proposes a knowledge model for interlinking the digital archival resources and builds
a knowledge graph by integrating the records from distributed digital archives. It derives
common elements by analyzing metadata from the diverse digital archives and expresses
them in standard vocabularies to semantically describe multiple entities and relationships
of the digital archival resources. In particular, the study includes the refinement of collected
data to search and thread dispersed records and the enrichment of external data to provide
significant contextual information of records. An evaluation of the knowledge graph is performed
via a query measuring the (dis)connectivity between the distributed records. As a result,
the knowledge graph is capable of interlinking and retrieving fragmented records, providing
substantial contextual information on the records with external data enrichment, and searching
accurately to match the user’s intentions through semantic-based queries.

Keywords: Y&t QI 7|5, A402)=, || o7to|E, Z3E C|o|g
Japanese “Comfort Women” Archives, Knowledge Graph, Schema.org, Digital Archive,
Linked Data
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YET QokR o] F&] WAL LB Ao A|(Military Sexual Slavery by Japan)Z, A2x} AA T 5 Y&
o] FRAHOF FIUAE MX3) AL} ANIA AHES AxdE T FF oIt A, 2018).
1988 A FHHFES) AEp oA S S H2E BT QI ZAE avlska, 1990 S AT 24
A 3] 7} AAE ] YBE AGRol| FAH oz FAE A7k 7FA, 2018). THA, 1991 8Y (i)
Zekeo] JET PREE T3 FNFAES AR R, vmd B SR A A B EA7E EE - U)o
ghth(elu4g, 2010, 42).

YEF QF 7|52 Yol 93 Ao TS Bt AME AR HollA 2 7HXE AUt A
9], 2016). Y FHI} M EAlo] 2AH O E FAAYTHE AMIS HRISh=s A3ollA BT SIH 715
< I3 E Tt ABA AV At 3, 189 HsjAEe] Abdstal Qlor g ) Ao Y <9It
o EA SAS 9% AAA AV 2 5 Uth wEA] BT REE VES AAF SR U - BESHE
715 #Eo] By 543 gEo] 7155 INEtL /T U AA did HEE dasith

HAg oplol B A& 0w BES VXS 717 UAE AdS AAshs 284 Aaelar, Al 7Hde]
A OAE AHd-S BAEt A AEE 5 e ARlzoloh(ZE, 2021). ujellA] PE QM of HeH
OR|E op7fo|Hi= QA9 olplo]B, ol7lo] 8814, 717 E¢ol| s F= L 9o, 7| oo HojlA
HEST QE 7129 73, ¥, AT F4e goksith 28y gAY olytolHell HZslal, 78-S F-gsh=t
o] 7HA] Agke] EAIgTE A o] 7152 Fule] 2-A S APekA] @Al i ofFte| B Aol E
o A sl AAH o ® Mgt A 75 FEl Rlsof gtk $, dEsHE HAE VES 7 B
AT T A HAES} goldd 2 TlolsgRlo] HFEly] wiid], WEE 7|52 /NEAR ofFto| Bl shEA o
2 EZAA k. GET SRR 7=l Uik Fx moly =7} Akl o] o] HolErt FEEA] ¢k 4%
oA, RIZbel|l EASH= dlolE Q] AT AAFCE FAeHY] ofe Flo] Aotk

713 SHoA B, EAkste T opgfo|He] 7|52 AR AAEAY TR &3 3, tiFEe
TR of7lo]Ho A P 9IHP o tigh 7|52 A2 thE wEto]E 848 HolEo] 1, HElH|o]E
el Mot e 5YE0] A gt A2 gz IFo| HolEuo) Az QlF2] Al AAIE A|olgh=
Moz Fx7 o7 Aofgk Zlo|thZst, 2017). A2 Tef3zo| A 212 7del gk Ao, 7id Ate]e] A
2 #F3HE o]E A2 2e)(knowledge model)©]2}al FHTHNickel et al., 2015). F8tollA] T = A7 9
F3(set of vertex)ZF 1 Alo]E Sl= MO F3Na set of edge) &2 TARTE &, A4 1= /FEe #AE
Tz Fxo X2 BEE FHe Zlolth X2 Tz ¢ ke ) $4) s v,
3ol ekt FAHRAE E8ste TEE F Qlth 72, PO|ARAXE ofulE ofojH|ql 5 FQICT 7IY9E
2 Ak HolHE YR A2 gz e FEsla A8 AR 2ol A-8-5kal ThFensel et al., 2020; Zou, 2020).
#1718 o] Bl(Wikidata)= 2 Th=o] 91719379 mlgtt]o]HE shtE AAE HRE A|lFsh= A2 1z o] A}
#lo]th(Vrandeti¢, 2012). Y& QIE 7152 Tt JiAe dS E38ta a, B4 o= whyistd
R E A Wi, ATz 7S Aeste] HolHe] AL} AN ZAE AT F A

B AFE IO E EXshs BT S 715-S ou|F o g gdsta AAEH] 9
=Y AL e 2ok 282 71E B BT bl sl AlskaL, A4 ey =]
ATEEFE 7)) 342 FUolA 9 S YET 9IoH GR|E opylol B ALEIE A3 4%
Az TS A AL 71tk 53] HUAE opte]Bol 2835 wgtt|oE & A8k, 3F 84
S gx A o7 EAlghE 7155 QAR g A4 24, oy sl s gt s 5
Tfzol A o] FelE Fastal 7]E HAE opyfo|Het ol & A, edelA AT AHE
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YEF QbR EAIE 19913 A1(ik) Adkee] <2ty 13| 7
Ztg dhzo] AREJATHA AT, 2016). YA & RITEo] FE3t] QR A =l B QMY - A
E EElgka, g, o, Uik FEiAEe] SAF bR AAd AR, At HA] 7 T8 w=Ee
A= o] FAHAAE, 2020).

TJeiv 2E e YRS MY 7152 ofe] gt AFhAet RIRIA|, Z18Eel AHRE o] ERste] AAIH
Q1 BE - A7} ol AAoltk 4lE YET 9RHY 7]1ES SRE o AslEE AlRE AEH R T
(AW, 2007; FDT, 2017, A £, 2016, B4, FIYF, 2019; A2 JAHAE A A7, 2018a; 2018b).
7|54 HET M H AR E AVHRAAVIEER s 715 By - AEskaAt Aok 171A17]
S5 MMPISE FollA =7 73z BES H vt e 7158 ARSI Aelehes A=, 1471 BEv)
A7} Z 7159 321 HHE sk flal vFEATH=715-9, 20140). =7 15U 2013 =7 A7 1SS
ABZE 3,060%S AAH3IANLL, 20143 A8-15 9407, A|8-2& 125 o2 FA3IALE IR 7| ZE-S A=A}
T=7|5, A, (YA, 71731 G, A vlexs I8 o] TFEH=F7P154, 2014b). 124 RIZE
o] AgH oz Hestal o] 71Fe] P7E HFo] BRI 3o|thd=7 S ETIES], 2020).

3, 7ol FolA e IR SR 7152 AAPIEte R BEShA 9 = Qlok 20161, 3
Z419] 870= 1570 SAI7F frull 2= AlAI 71 =54 World’s documentary heritage) ©-2 Q& <2t 7|25
SASA Ft full2=3 AlAIY] 7] 2(UNESCO Memory of the World) S22 1308 A AALE 71X E A 7]
S AAst 72 BES ZUFTHUNESCO, 2021). 54 AAH3 71250 & 27447008 ABT <9¢k
AEE SHAU M AEAEC] AL A8 58 ERThRIE, 2021). 23U dA] SRS A
o] Wl Fzte g Fr1g A AH 3 o|th(Shin, 2021).

A&AR] S8 ot BE ARl Betal, th-Ee] YT 9b Ase= NE w713 AHA T1E
o wheh BatEo] ok @A R HeA A Fshs 7152 i HAESIEA] 9k wlEel, o] &xke] HE
23} 7150] &AAo] vtk Thre] B 73 A7 ES HAE JEE et HAE ople] BE 55t
ZF S EE T, 2017; SA1F, 2020). A2 THE HEHolHE B8l 7EH YET M 7152 e84
Asfetal, 7152 53 #YE olHA qh AdT 9(2016)« FASIE JET QM V159 T A
el B3 vebdolE] 227|ntE AlRbstaL Ut BAAH FEFH2019) TEARS] B3 #HE AT e 0]
B 945 ASta k. 7152 AAAQ] HEE S8l s wEHolHE Belshs Aol astARE, 7]dnt
o ] AAVE o AEES 12t mEtt|olEl Y] 27k HlolE o] AAIE 1Blske FEoE FAEolof
gt B A= 35 WEEOIHE SASE BT QM V5S AAT T JE UREES AAET B Eo]
TS5 HAE oplo| B HITAH 759 @8-S At o e ieke ARtk
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L-EZX|(ontology)= “3F 7N'd(conceptualization)2] &4 A (formal), HA1&-H(explicit) B Al(specification)”
(Gruber, 1994; Borst, 1997)2 #2]Ht}. Studer2} Benjamins, Fensel(1998)°l 2™, <7)'d 3K conceptualization)’ =
AR MAe 42 mds ojujg FHobo] Ffi(share)’3t Y= A 2lo|t} &2 F (formal)’-S AFHo}7} obd
7IAZ ¢ AT 7 v dojE AT Aol WA SKexplicit) & AR JIE Y] FE# 11 ARl g
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Aefo] &3] ol onldtt. 2EZAE 039 U8 HEs] Aot ofFE 1Y WAE T MEE
AHE FED ¢ JARE A FAE BEA8E Eo dolH Y Firet ddo FHE

&8 57o] e} o]El(Dublin Core Metadata), Schema.org, FOAF(Friend of a Friend), SKOS(Simple Knowledge
Organization System)v= A< 7|&3h= thEA Q] o3|t} Schema.orgw € 9] 723814 Hlo]¥(structured data)
£ ¢ E w3 7F5(Web-scale exchange)st=% 319Hs Y& o] o3 R-2-o|th(Guha, Brickly, & Macbeth,
2016). 2011'd0l| 72, V| IZAITE ofF 9} QFdl A Alo|A] F5 /LS 32, A, A, AR 58 X3S
FHLASE FAo gk TA3E ~7|ulE AlgEhs AS HEZ ITHGuha, Brickly, & Macbeth, 2016). S A)
schema.org= 792702 &3 1447702] £A438 2k Q3 B (Extension) S 53 54 =HQlel 3=
g1 4= AtiSchema.org, 2021). A&} TIAE olyflo]H Holol| A= Schema.org 2-8°] o= Ut}
(Jett et al., 2017; Freire, Charles, & Isaac, 2018; Freire et al., 2020). ol £, AX] TH-& $J3} SchemaBibExtend
= Aekste] A=) #HE o)3)7} FAE A I(W3C Schema Bib Extend Community Group, 2015), 712 ¥ o3&
20173 Schema Architype Extension©] A= SATHW3C Schema Architypes Community Group, 2015). ISAD(G),
ISAAR-CRF, DACS2}9] 3-8 1183 tA|E op7lo] BE 7]&d 4= J== 45 2 (Matienzo, Roke, &
Carlson, 2017), TExFIAR] 715 AAE 7wt ]oll= SAZE SAI T2y gAE opyle| HE FAE HolH
Z gGA BT 4 3(Matienzo, Roke, & Carlson, 2017), GRFIQ1 AA Aol TiA&E A #H(Collection) 2]
S-S 431sE = o= 73S Adti(Lampron, Mixter, & Han, 2016; Han et al., 2015).

RiC-O(Records in Contexts—Ontology)= ICA EGAD®|A 2017'@ 713t 715 BF 224 o} o]t} RiC-CM
(Records in Contexts—Conceptual Model)2 7]& 7]<(description)©ll = 8.3+ 7| A|(entities) 2} “3& Al (interrelations)
£ ¥dsh= /g 2Ho|t(ICA EGAD, 2016). RiC-CM< 71AI7} ¢1al A2ld 4= = THoZ AF3 Ho]
RiC-O°|THICA EGAD, 2019). RiC-CM2 7]|&0l| EA5k= 715 %% ISAD(G), ISAAR(CPF), ISDF, ISDIAHE
B3I THICA EGAD, 2016). WERA RiC-O= 7159 TAARI AAIE Htgsty] 715 AldsiAl 383k
o] 7Fs3lt) ¥ 2 02 k9] ANF(Archives Nationales France, 2021)= RiC-0S 83| o8] 7182 &%
7158 45 AZs = ZZAEE 333, 291222 Memobase EE(Memobase, 2001)2 2212~ 7|3 80712]
A A2y ol7lo] B wEMH|O|E|E RiC-O, PREMIS, EbucoreZ ¥&sI] H AT HoJHE TEHITHICA EGAD,
2021). ¥]=r2] SNAC(Social Networks and Archival Context Cooperative, 2021)2 £737]&2] &4 7/|HE RiC-OZ
¥#3}al, SPARQL IE=EXRIE(Endpoint)E 7155 AT F JAEF Agstal JATHICA EGAD, 2021).
IU= RIC T49 715 71& A77F &Esith Rice] Wdd EA4S 48t 5d 71589 RiIC-CM A&7}
e Eolshe A7 AAHATHIAY, 2017; ¥H48], 2019; 4lwle), 29’ 2019; 58, ol4d%, 2020;
el 2], o1&l ¢, 2020). B3, RIC-0F 88l A 71520 283 A7= Qlvh A3 o] 4%(2021)& =7F
7154 &% 715= 88712 RIC-OR A ARIE Algste] RIC-O7F 7152 WEts GAlsAl 718 = Sle=
A o]F7 3 28H(2020)= 1997 g9l 7|olzlo| B o] TAE A%V S 538170 RiC-O 7]Hke] #2171
Y2 FF351a, RIC-O7F 7155 = Wat JhA #Al il oAt Ao g 58S 4 ok AAgoh
gHA, RIiC-O+= 7159 thakdZQl We} 7)ol S AYAIRE o3 o] BxAo] =7] wZol FAE tlolH
S o A R o] Qlth E3L RiIC-O+ 71E o139 AARE-ES 113 3hA] @4al Qlo], o3 2] A<}
Fo&8ol Agte] Aok B A7te shEske BT 9B gAY 7159 wgHolHE 74 - 4%k, 3%
o135 AHdAstA olE 27 A e ARFR

2 off

Off

¢

3. g2 Flets TR or7toj=

LT FIME 7152 o WIkE 716l A BElstal, e Sle AEAAl Qlo] shHslE o EARIT, A
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e F18e] R e Asksly] 918 TR ool ng edsla Atk tEAQ QR §Iok AL o7}
olHE 529 ol7joln, cl7lo|usia, A&7 Sele] Ay giok Aew(olal A&7 =), 4 oflo]

Ho| JRF <9)ekR Ae(o]st AT oploln), 7129 SN]SR AsE (05t H71715U)7} 9
o} Z} 71N &St e 7EES dA¥e <E 1> At

1—‘
N

CE 1) 7B 28|12 3
e 4 12 2(A) A% vieolE (7))
F2A9 obgteln 1,085 17
o}7}o] B84 596 20
SR 137 25
HHYE ol7lo] B 408 88
2729 27 20

Aol A &F3h= A ol7te] Holok(x A 7
o Q1A ¥E, 2020). 19923 1€5E] AZME “LEFA oA ZABNIAS 918 F7] /AL tigt 7=
S g3 YrhEAT A 1A BFET 2020). LA oFle]BE Z 1,085719] 7128 BAEa QA 7=
gk metelolEl = AAH SR AFolgt 177] FHoE FAHATE BE 7|52 JPEG, PDF, MP4 H2] 02 o]
/M=, 719E 7I8ke] BT A AR ~E Al FET

ol7lo| B84+ HA7IER Absl BT Qb BEAA T4 S5 0}7}011:'015} () Askeo] o
Bt QR F3]] AME A FNF R S 9] 89 4Y(YET R 7™
7t WA ATH DR 9IRHR AT A, 2020). OB B814= =ule] WA, %_@L ‘%of" 7
FAE 294, A8, 2 EH 55 5 %ﬁ 596712 71 2071H uﬂEMlOlEi f‘é

L
\-/
mlo
N e
v ‘-’
:?L_',
o
N
N
s
[z

il o

71f=%°1W Aokl Je BT

M271F59e At B A"l Ao AYS o} wh= - ST 244

FHZ ASIHA L7159, 2019). A2t ARG AL AAF AANE GA) Adto] NG A7 5 L&

T RRE e 919kA: EXNE SR ARE T - TRt AE7]1Ed oAk F 137719 7150l AlF

=, A o2 Aot 257) wEHHolHE 7]&E o] Utk ¥E-2 PDF, JPG, MP42] |2 F/|ETh A&7]5
AL EF 715 i A0S Fall dET SRME 71ES AT e T3 V1S AlEdTh

S oplol i ALAAATIEAG ] HHE BAT of7] BE ool K, YRT SIHR Bl AuE
A4 W2 AFEHIT oblol2t, 2019) B EAsh U US| A 1 WRRIAS 20009
YR e 2 o A PR S FHOE J1%S AW 715 F o8] ATHL, 887l viEEo]
€2 /1eH, RE /1%E PDF FHE AFHD, 59, 435 oblolni A% Ee] 8 HelolelE 55
AR5

3 CSV FE| 2 AFRTE ARG olol Bt a8l Yl BE 7)o tldh cUuk A Aquls
= AT SEF G0 B Az FIE A4 Mulas AT e
TIPSR YR QM B V|EES GV SE AREE AAsta Ath=715Y, 2013). YE
9] A3 AU} IS AR oA 278k 71EE teF 3,060% 0] 27HAIA 7| SEE AR AT
IPIRUe F8/12EE 274 S Agste] TXEsle 71283 207)¢] WeldlolE] AW ARE ATk
)82 FA)ol Bste] T/171%U Hol(Viewer) FENZ AF-S AFHCE 7191 7]0ke] A4 Au) 28 AF3He
715% FH|, 7155, A, Askdze)] wet Aol kst
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AT ThiskE JET QB TAE V1S5S dAISE AU E Tes E83ith AT ES
HEeHHo|HZ 733510, 7150 7|EE AFY-E Schema.orgS T4 Z1AI7F 12 AE|T = A= oz
=l < %

A=} 2212 URIE Fofste] 7fAl=2 A 8stal, on] 3ollM 4584 15}

4. AMTRHT MR} 1

4»] HlolE.I AII

£ AFE YET M AAaHZE 53] S8 tAY olpfe|BHe] A7 &3 wEH oY g
FRz Y 7)EES £ 2253002419 oFFlol B 1,0857, olFko] B814 59671, A5 o}7Fo] B 408
A, A27129 1377, 27129 277). ob7to| BR149] 37, @72 248 7|2 AUt SRsEA] ol A9
kAL, 7155 2,248 A2 fE3IT)

NQOHPHMWﬂﬂﬂﬂﬂwhwwﬂ%giﬁﬁéﬂEﬂ-“ﬁ?“%ﬂ-’ﬂ”lﬂﬁi?i°$BHWﬂﬂﬂ
B Eo] 54 HAESA &8 tiido] He F5S AR o gt wEtHolE AA oy 3714 Vs mE
ok A, 3Fo= A8d wEtolEE FE8ta L83t E opte| B4 27) o) ST o= AHEH HE
tloJEl= “Al 7, “dm, “APHA(GTENE e HEHUST), AP, “ARP, <ol d ) «/dofr, <7 B
g Fol Atk =4, WEolE 52 ot AA| HolErt gl HEHolEE 75 HlolA ALgitt A&
Eol, 895 ob7tel B 88719 wElHolH FE-& AlFSHARE 60719] -2 vlolE Fho] EAISHA e
ol ¢, wgttllolE] AGolA A &g AR, A& T of7to] B ko] /M VEE9] AAIE Jﬂd—o‘ltﬂl
ag mgdoly 52 F7IE Aotk dF S0, 7I5ES 47| tE ool #e| 7]elA #elshH,
ol& 7|&3t7] A% “olFto| B HE| AP o] Faaitt wElHolH ol I HRI}F gl AT, “oplolB
HAP FES U8 71EE BV HEE V€T F A ok <E 2> AN OYE 750 &8
HEHHo]H FEO = A olFlo|HoA FF 84E AAT Aotk

(E 2> 2% 7159 HEHOIH S5

== &8 vel oy 55 8 veld ol 4(7H)
=0 A9 olFto]H A&, 4%, URL™D, FejE+# K' -'?—;%‘*, :]7] T *ﬂ"wz}ﬁ*g*}ﬂ' EATH, = 5
‘rx'ﬂ"‘Tr A fof, FolMaF, AFEITH, 0}7}015 A, 2y
A&, AE(LD), B9 g, foE 27, $5HL, Az, A3 (A, w3,
o}7to] H814 o], SE2A(HZHY), 7]%?4/‘?7&54. e, A7), URL*, ol7lo] B A #p PEH 7% 17
eRer
REPEP AL, o %’:y. ’“tﬂj“iio Uixc}ii. 71858, 71€, 7194, AIGR, F1/013 71, 13
o], o]&H3, URL* YEE7
AT A A, A7), s, AT, B4, A7) 71SEY, 715 S8 "
AL oA, WA, MIAGHE, MU 2GR (olFto| B AT A}, AEH 7], URLY, 2ol Adx*
dc:Identifier, dc:Title, dc:Description, itm: 715&/4, itm: 7|S= 3, itm: AAA},
AHS olFtelB2) | itmgA, itm:=7)/w%, itm: 0], itm:L/EH, itm: 7154, itm: T AE, itm: A 18
AR, itm: B G, itm i QRAAA, file, oFFfolE AP

1) F7I= Ao vekdoly 5L +5 o #7)3th
2) dci= Dublin Core2] ¢Fojo]al) itme Item Type Metadata®] <fojo]t}.
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ShA, shEslE 71859 o) AAIE 91 dlolE 84F AAslok
<= o83l tho AA HAHE T8 FRETk

< QIE, 22, AR WA F2S BYtith dE S0, “S=AHANZA NG 3] = g2 BA A P “Korean
Council for Women Drafted by Military Sexual Slavery by Japan”3} o] G E7|7} EAst). webA] Y
Al E HAS T 22 VAN S & T USRS Fh B AL27]SUE GAE (22 SEA] A2
Stal AR ATHE, 2015~ FA 07 7|58}, opyto] HRl40A = =& “ofnprleld XAk vHAlo] A
(LIRS RO o] B2 o2 7|88tk &, IEolu 22 WA 9o E/7IE, =9 29 59 77
Al AR} A F7Ietal JoBE QIEH 22 WAT Fr|ste] FAS T
3% WEtHolE FEEI tolH F F4E U VIEFF S BE opte|BY 7|EEA AlFst
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