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(ABSTRACT)

In a new technological environment such as big data and Al, LOD will link record information resources with
various data from both inside and outside. At the heart of this connection is the interlinking technology, and interlinked
LOD will realize the opening of record information as the highest level of open data. Given the ever-increasing
amount of records, automation through interlinking algorithms is essential in building LODs. Therefore, this paper
analyzed the structure of record information interlinking with the external data and characteristics of the record
information to be considered when interconnecting. After collecting samples from the CAMS data of the National
Archives, we constructed a record information’s LOD. After that, we conducted a test bed that automatically interlinks
the personal information of the record metadata with DBPedia. This confirms the automatic interlinking process
and the performance and accuracy of the automation technology. Through the implications of the testbed, we have
identified the considerations of the record information resources of the LOD interlinking process.

Keywords: Records Information Service, Semantic Web, archival ontology, Record in Context, automatic
interlinking, SILK, archival access point
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10005 o] 2|y gHet A4 JH, A, A= 7 AR 2 $3is 5o JHS TR
Geonames ALer= volEHE|t
MeSH oghgore] FAYEE (A4 L) E RDFEAE AZS dojeA Eeltt,
LC Linked n)5 O3] Ael A TR 323 o3 thalM AT EA TS I LA HAE HolH
Data Service A 2o A Al sk B ol3le] tisiA WEek AR RS Al
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ISDIAH) & HANA(AAL, 71, 277138 A5
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TR I T823E QA 71l 40 |
A AL JNA (Entity) 2 SZEAIHTHEA S, 7=
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oM FAHAAWNE, QE), dF0E, 7 ol
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FAE(HLA) 7 2 Aotk A
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LODelA dlolel7} A==
= 34 FA 5 FE vl
S AdE otk AR 715
(Description) & T2 Al (series) 5
o] 71 Hol JFE Ark JEA
7153810 A5 dAHES /I 7159
The AAAQ 320 Heks Agehs vl JF
3 k7] wEolth 5717159 CAMSY| 71573
B A Holu A e9Hth= AY 5 ARAE
o] wlepd|olE7} S8ttt waba] 9k HEt
olf FEHAF o] HEHolEE A5
LOD 9945 {3t 71958 S5 B8
SO ZHE] LOD A4H] @ vl 7|9=E
Z3te] 7 HEHolHE gRaR= 2o
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S5 LOD #5£ 913 on 43dd AFst 4% A+ 187

2o ey s ofof gt AA,

Basith Fol7Isd A
PR Bk yAEst R HE 5
Aete] FiEolok &t clE S0 Foll
712 AEAAY TR Dol
OCR 7I&= #8sl= Q4s717H 4
doltt. AA71E M= HWP &5
HIEZERS A9 A 29
XML BB Al e, ARt 5] o]
¥ ODF %9 719E F2d=

Itk o]xg 71&¢] tjekal xml
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2 Ates AW 7] el Aksst
M Zol|A SILK Link Discovery Framework

oFd) ulgaht, #23 BMeIA 20174 shibrlel @2
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£ 28359t SILK ZadYas AHea

A 72 4191 SILK-LSL(Link
Specification Language) ol W} Aol dlo]
El9] ou]E 1dste RDF HAE AAect
(Auer et al, 2012). QAT 407 Aof20)
€ AHESte ZEEH, HolE o] Jad
Ax]7] S8l wetol s 20E Aogitt o)y
g AZ 2 A 719k HPHO R Hlw =
Aol 271 At Auver, Bryl, & Tramp,
2014). SILK Link Discovery Frameworke
SILK Single Machine,2l) SILK MapReduce,22)
SILK Server2d) % 37Fx]¢] &3 (Command-
line) 719k ofE2jAlo1dzt 1 715k o Z=A 1A
°] JtHEuzenat et al., 2011), & 9= JAVA
719k S o Z]A o)Al SILK Workbench &
24319t} SILK Workbench= AHEAZE A

A AL W0 s AP & 9 1)

2sksbd (19 3)3 2tk

SILK7F M2 o2 F Hlo]HAHES] HolH
£ vlaste] ofnjE AAske A 9F 3
(Linkage Rules) A4S B3l o]HZIth A4
T2 AAeME WA A2 vnd HoJEAE
o4 SPARQL #HAolu RDF #d 42t &
3l tlolBE 7heth 24, A= HwE A
eldo]E] gE(RDF 2] 44)< RDF Property
Path 2745 73l A & =] A HlolH
A E2] “hasName”# B HoJEAES] “Title" &
MAAskz Aolnh A, gt et o]E <]
ZHRDF £79¢] 7hS& A= vushy] $lsked]
H3H Transformations) & 3l 43¢ = 4
|3tk ol E B YadAs SYdtAY &
FEAZ AASAY, URIAIA 3H2 AAlek=
9] A7F ek dA, vlolE 9] &4 s v
wat7] flsted ohekel fAMY WIER (similarity

metric) 7S ARSI A S 2

2

HHIE oiEAH BluE
AYx Fog

.6 Z 34 2 RDF Paths,
Transformations,
Similarity Metrics,
Aggregations £ 74

(ex: owlsameAs)

(OE 3) SILKe| &2 Z2=M A

20) A9y =2y Ao B3, AZ FFS XML IS AMHEte] XML £ME A9,

21) §Ye A2 AY SPARQL A S E3 M 7153 HolHAEES AREsle] ©d Al2Rlo|A RDF 335
Agshe o ZEAelelT £ Apelx] E43 SILK Workbench7t o] Aol &fg-sict,

22) g A 2"e FEAHE ALt dolg {7t RDF 922 AAsE 5 Hadoop(HElolE ZH99) S
7leko 2 ddolg $A4oA SILKE AMET 4 gE oA ol delth

23) LODE AHgsle ¢ 8749 32 =273 YoM HTTP APIZ %3] 43594 3 AFshs o =gAo)Ho|th
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#2714k EZ(Token) 714F, 716t
o7 FAMS vkt SILKOIA Ala-3l=

N
£ 99

WEA FAM HEYe EHE (E T 2
R ER CERNEIES P E R

S Aggregations) ko] HF2 Q1 FAE 3
7Fe R8ggitt E9 7)%5(Functions) <=
(Minimum), #HH#H(Maximum), 7F&
(Weighted Average) 5°| tlzZo|t},

[¢)
gk

=3} H|AEH| &

4. 335974

4.1 Al&lo| oM 2 B2
j}' ]EH %:1 ] i 7]7""7]— O]OHO]LL _i,_ % Z.F
= FEf ] ElolHE Aok, 71 HolH

O

o] Blo|HES PAE QE HoJE|(LOD)
ez T2t Asla Eeks A7) &
AP T 9k o]3k LODE) 7 2 3hre] &
A& Torst Foko] blolel e}t As A A= A

45 LOD +

22 99

s
b
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o
o% o

ox
fots
re
oy,

oft
-
32

2
P

r%_‘\grll‘o%j&mlor_‘rﬂm
N

NI SRS R
N

o

N
o]
o

]/\]_7(4 o

= 1

o 2 de b
0o rlo gy
i
P,L
fd
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AU

4.2 AE A|AE| Bt 51 ZENA

AZ 7154E LOD 5= TopQuadrantAHe]
Topbraid Composer Free Edition24) & AME-3KA

o} AeAA 2Fss) W9l SILK Workbench+=
GithubE &3l 2Z4AAE F7NET U= Release

2.7.0-RC1 25 & AR&-aigiet. SILK Work-

of 2tk I3y = LOD =AY A4=S bench= JAVA7Z|HE] §) o Z]A o] 0| g2
(E 3) A oEz2le| thEACl =F(Isele, R, 2011)
A HEY A
Levenshtein Distance F A} (string) @] AV 24 Al AR
Jaro/Jaro-Winkler FAH(string) & FAM E4 Al AR
Korean Translit Distance g2 Eal(string) & FAME &4 Al AR
Jaccard coefficient E(token) 9] A &4 Al ALE
Cosine E(token) 9] A 54 Al A
Geographic Distance A2d A fAM S A A
%!

Date/Time

2/ A7 AR frA 2%

Al AR

Numbers

xA

AP Z4 A A

24) Topbraid Composer Free Edition. https://www.topquadrant.com/downloads/topbraid-composer-install/
25) SILK Workbench 2.7.0-RC1. https://github.com/silk-framework/silk/tree/release-2.7.0-RC1
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JDK (Java SE Development Kit) § o2 A3
aljof ghc}26) Begk e AME Hemd) oA 3
HolZ A8)al7] £13F Simple Build Tool(sbt)27)
< AR of stk Al2H 3o] PEEHY, &
2~ W&o} FolA [sbt “project workbench”
un]S A83PA SILK Workbench?} 755
3, BEReA oA http://localhost: 900022
dé?ﬂ ofZeA ol ARg-e] 7hssiXITh
ZEMES] ZEA|AE T 2 AA,
HEE et F7P)159 9oA A
H AE 715 A9ds sk, 57t
AGe 715w TSI TI5HE
J(CAMS) HelolHE 2481t &
A, A4 F2E = CAMS weldoly a5
o] M2& 7157|% EF Record in Context
(RIiC) o o B A w3 == A8k, Alg v
+ CAMS wleld|o]Elol| A 7]1574HE LOD 4
TAAE 93 HIHOR AEAHRE F5E35
Atk AA, TopBraid Composerth= £E&X%]
2 LOD 75 AZES|olE AEsle] 715G KE
LODE +Fsisith UA, SILK Workbench
st AE 715HE LODY =4 E
= DBPedia Well e A=8HS} S
At o] i Hedd HAE 245 o
A st 2e] BIAEE Adsiith vt
fe g 4edd Ass HAEHES Sl
- AIE At ARES AElstath

-

n& 2w e o

26) JAVA JDK 8.

4.3 ¥E 7|28 LOD

=

ol
ﬂ%

A HIZENEE Kesty] 9lst
71ERRE AAsiH H717]
A AME F3iA 7154 E LOD
o frofulsk AARe] S
A 2= 328) 9} =53] 9
o} AL E=3] 715 4
g zam 7li°ﬂ E‘?%
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i)
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=3
ox
ol
o
32

o o
02
rot
o
m{n

F T l HAZRI(CAMS) 9] HlolH
B V“% 600047H o2l HlolE, 18H o))
ZHow FAE0] Atk I M 715E 2
S A A5z ey gdae AAE
L A 1= e L e = P e O
A ek o] 1) HAFEE(715E 2 Hg
glolg), A+ Eﬂg HlEtH|oTE, A3HE
BHOlH A, & 2167¢] HEH ol =<
Argste] %7}715%011 HlolHE 24313,
AFHEZ CAMS HlolH FollMe= Fhol %i
medely FEE v SAskL 92
LODZ +=3l= d 22 fl 1E}Eﬂ°lE1 &
=50 = o ERfSkAL 917] wzell, & 21670
o] vetdole] 5 oA g g=o] Ho]

_4

http://www .oracle.com/technetwork/java/javase/downloads/jdk8-downloads-2133151.html

27) SBT. http://www.scala-sbt.org/

28) HAILEZUF. http://theme.archives.go.kr/next/internationalSport/viewMain.do

29) =E-3]¢]71& http://theme.archives.go.kr/next/cabinet/viewlIntro.do

30) H717154el CAMS dlolHE £4317] §lste] weldolsE A4% “H 7155 A3 Ao tisiA 28 §le
wete o8 &S At gho] §le FEE UJAT, titrE 715 71&0] HAUA ol T A7t

s



71E4H LOD #+%&

HukE MAste] (I8 4)¢F 2] RiCH i
A8

2 AFelME AE 7154 E LODY Wg
AR Fo A Q& HHE DBPedia®} o4
staal gtk Alg> CAMS H o]l (21671
el ol S 10,8267 712E) & 45}
7159 W& AR F <l 1 gk YR =
A= 28709] wEHl oY -5 AAsta, 1
oA AAE o]E7} ‘21% 7h€] wER o]
B 53 st T 84 AEHRE F
Z3Ioth

A ZHEe CAMS HolElE LODE F&317]
?]5}d TopBraid ComposerE AH-3ted LODZ
=3Ik ot HAEH| =] Bxjo] Al A
off Z5o] BEA Qe B R Q=R thefjrl=

9% v 4EAA AEH 48 A7 101

U LODE 7EIIAOL, BE 7|2E 7 4 7
%2 LODZ TE544 Qi a7t 9

4.4 °|n| §3NE ASet 2

Bl AEM == i ﬂC’]EW]EOﬂ A1 SPARQL
AL F8 dHolEE 7 2A(FH) &

tE2A st 7 e HEES sk
o H2E g 1> ¢ DBPedia®l =4

1 Z =¥ (nationality), Y&Hcountry), &4
A (birthPlace), AFgA](deathPlace) 7} “th gk
2ol AlS B orE st HA
E g 2& 3 DBPedia?] QAEAH = %
E(abstract) ol "tigl=rolg= TR 59

2 ARE BElQES Agsilt ol 4

R

CAMS HIO| 2] 2EE RiC 7HA RiC &4
H| 7| HIDE KIKWANCODE Agent ric:RiC-P-localldentifier
TESEN/EE OLDPRODKIKWAN Agent ric:RIC-P-name
MMEE PRODYEAR Record ric:RIC-R-hadCreationDate
I EEENAS BMD_TTL RecordSet ric:RiC-F-name
=AY BB CME/EE DSS/884 DOCTYPE Record ric:RIC-P-mediaType
EEAE  A-ME B=E4 C=Oif, D=4y ARCH_PLACE Place ric:RiC-R-hadHoldingLocation
ZHHEZ, 2EE T, 3:HZH) OPM_YN Record ric:RiC-P-conditicnOfAccess
BZL04=55% 05-BL UV E 06=51272 ARCAVETYPE Record ric:RiC-P-contentType
HEST PREZ_NM Agent ric:RIC-R-hasSubject
F=TEE INSUYEAR Diate ric:RIC-R-hadCreationDate
;) CLS5_ MM Record ric:RiC-P-Classification
CONTEXTMEMO Record ric:RiC-P-scopeAndContent
DISCRIPTION Agent ric:RIC-R-isAssociatedWith
PRODREGDATE Date ric:RiC-R-hadCreaticnDate
JEMOK Record ric:RiC-P-name
PAGE_1 Record ric:RiC-P-contentExtent
MMGNO_1 RecordSet ric:RiC-P-localldentifier
HUMMNAME Agent ric:RiC-R-hasSubject
PUBDATE Date ric:RIC-R-hadCreationDate
TTLE Record ric:RIC-P-name
AUTHCR Agent ric:RiC-R-wasCreatedBy
CONTEMTS Record ric:RiC-P-scopeAndContent
PREZ_NM_1 Agent ric:RIC-R-hasSubject
PIC_DT Diate ric:RIC-R-hadCreaticnDate
PIC_PLACE Place ric:RiC-R-wasCreated At
’fx‘ = D‘ PIC_DESC Record ric.RiC-P-scopeAndContent
X CRTYPE + "_" + LINE_ND + Record ricRiC-P-scopeAndContent
RIE 7IYE HUMM_SEQ_NO =+ ": " + KOR Agent ric:RIC-R-hasSubject
8L KEYWORD_DIV + " " + KEYW Record ric:RiC-P-generalMote

<! 4> CAMS HEtHIO[E{ 2t RIC OHEZE Oi[A|

31) 71E&id(Primary Key) S} 7ol Z2¢l= wgltolg

T UMY, ERAATE, N5

BARFNEI 2

ol &g & & gle tolgMo) 2~ 8 J)(Foreign Key) $< LOD F=o4 A28t
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(4 A=HEE Zetet CAMS HIEHHOIH &=
el Al
Hlol& 24 =
s et o]E 3t dE AYE F2
NEEEAE | EHPUEY SHIN AN e
A FRA FHA
1956 114 194 ol thE 3], 25 A 2} 2y
71 2ES £ R A6S] 37 WHE o SyH(1L 22~12
(3) U2 oF .) A AR 147, A 35%) & AT ol
Ak ol Stojate, B=571S sty =] A
ﬁEM 2E A% F A 7EEdS sk
Hgeopgr A A
A= AT SHHSAAFRLAA] e
FARES HETS
(z) 1A A E A i) ol
ik 143, 59 ugs / &9
s A7y 157] 9 G
HEPT RIS P
AR R} 1982 129 69 459 KOC(HH&-2dH9193) 9
AR ol A FFoIA A3 Frde] opIt AY 7t 359
et %Ll% g9 o
TRE 1:38$-() (,). 3:494(0) RS-/ S/ A9
71HEAE %"ﬂlr%—%ﬂ: A N3 E Y 274l

TBCMEWorkspace - TopBraid - Desktop/CAMS_SampleLOD.nt - TopBraid Composer ME
File Edit Navigate Model Scripts System Inference TopBraid Applications Resource Window Help
(= PHIOYHRIAEIGIBE®OY
& | 5 CAMS_SampleLOD.nt 52
;
5
~ & Editing Tools

s Select

(i}

~ | @/ <httpy/purl.org/ica/ric#RIC-E1-Recc| ty &

# <http//purl.orgfica/ric#RIC-E3-RecordSet S HEH2002ZEHBYT

5
rm

N\ Add connection

<http://purlorg/ica/ric#RIC-P-name>

S Sreste icde & <httpy/purl.org/ica/ric#RIC-P-localldentifier> = CET0083564
8
S rdfslabel = ATHEHEH20022 ST T AT

S EB2002H EHsB T AL,

@ <http//purl.org/ica/ric#RIC-E4 2
S rdfslabel = AHF

# <httpy//purl.org/ica/ric#RIC-E1-Record, "W%En%mmzﬂ[m?{xﬂ' AT QI 2

& <http://purl.org/ica/ric#RIC-P-classification> = 77|15
8 <http://purl.org/ica/ric#RiC-P-conditionsOfAccess> = S7N

B <httpy//purl.org/ica/ric#RIC-P-contentExtent> = 1page

B <http://purl.org/ica/ric#RIC-P-contentType> = Al&2Zt

& <httpy/purl.org/ica/ric#RIC-P-localldentifier> = CET0088564-1

B <http://purl.org/ica/ric#RIC-P-mediaType> = AFZl/EE

B <http://purl.org/ica/ric#RIC-P-name> = A FHEZ2002 =L LT
& <httpy//purl.org/ica/ric#RIC-P-scopeAndContent> = 200241 63 229 z.qi% Hsg..
H rdfsiabel = ZUSH S 20022 E LT oA

AL

&2k Torg/i iC-E4-Ag
S rdfslabel = 3%

[e

[ rdfsiabel - B85

ica/ric#RIC-E4 P

i>1

B rdfslabel = ¥

& <httpy/purl.org/ica/ric#RIC-E13-Place 5> |
= J

s
|
o
o
N
-
A
ron
0=

vigldavem

& <http//purl.org/ica/ric#RIC-ET:
B <httpy/purl.org/ica/ric#RIC-P-cale
& rdfslabel = 2002-06-22

@ <htip://purlorg/ica/icRIC-E4-Age
|5 <http://purlorg/ica/ric#RIC-P-localide

B <http://purl.org/ica/ric#RiC-P-name>
|8 rdfslabel = 3HELA .

[

® <http//purl.org/ica/ric#RIC-E13-Place_ 8> |

& <httpy/purl.org/ica/ric#RiC-P-name> = SE7| S
S rdfslabel = 44

= 7|1EHE L0De| 7IE=E U JHH A AlztE
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3972 t4} tlolEAEQ DBPediadlA 7H4 S (rdfs:label) 3 3+ BsFERR] Al 2 %32)
£ QEAH O] o] (foaf:name) S HIAEH = £ 53l vluste] Aodde] M EE AF
£ 53 +53 AE 7I5AE LODY QlE 9] TS AAsHAT

Silk Workbench start | Workspace  Status [ESEIil Generate Links | Reference Links  About

Undo Get LinkSpec Help Nosscore available @ o
Property Paths &
Source:

[2a

[zarfoafiname
P name: Source_kodbpedia
{2a\<hitp: / /ho.dopedia.ore/properts ¥ —— s

Target:

{custom path)

[2brrdfitype

name: Target CANS
Pbirdf:label

[2brdfsilabel -

Transformations [Recommended W

Constant

Lovier case

Tokenize

Recommended W
Equality
Jaccard

Levenshtein distance

Aggregators | Recommended W

Average

Maximum

Link Limit: [unlimited W | Link Type: fowtsameAs.

Q% 6) HAENM SEXMSE A& A& #=l(Linkage Rule)

(E 5) SPARQL Z2[(Query) =A

SELECT DISTINCT ?a

WHERE {

{?7a rdf:type foaf:Person :  <http://dbpedia.org/ontology/nationality)
<http://ko.dbpedia.org/resource/t 1=} UNION {?a rdf:type foaf:Person
H2E Fg 1 | <http://dbpedia.org/ontology/country) <http://ko.dbpedia.org/resource/teHal=t) }
UNION {?a rdf:type foaf:Person : <http://dbpedia.org/ontology/birthPlace)
<http://dbpedia.org/resource/t 1) .} UNION {?a rdf:type foaf:Person
<http://dbpedia.org/ontology/deathPlace) <http://dbpedia.org/resource/tHaHsl=H) }
}

SELECT DISTINCT ?a

WHERE {

H2E g 2 ?7a rdf:type foaf:Person : <http://dbpedia.org/ontology/abstract) ?c .

FILTER REGEX(STR(?c), "thstl=l)

}

32) HZEHTOA To] £ fAE ZAF A2 el Al %9} s 59 A2l % (Korean translit distance) &

FHEsAoL SonE 2po|7} LEhA] okt
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HAEMES Fo 7EF AT /124R

LOD9 I=A K (84%) &

3=+ DBPediacll A

SPARQL a1 - 487] Q=7 A
St Ak (1" 7> 23] SILK Workbench
£ &8l e AEst HIAES sl 2
Z 80879 gk=

ANCH, 4878

I} HAE A7 12 Fxe
DBPedia HlolE1E Bele

o] JIEA R FoA
7H =

Z 99(18.75%) ¢] ©lolH
AAF) T Y HAE FP 22 B

A= F 6,005719] ¢ DBPedia H°|E1E

e T

T AUNCH, 48789 A=A H F 387
(79.16%) 2 tlolEl7} 3 d =it

ot HIAE g 29 A9, SILKE £10)

g g e g e = 1
» hitp:/fko.dbpedia.orgiresource/Z S

» hitp:/fko.dbpedia.org/resource/ 3 & (7 _4
» hitp:ifko.dbpedia.org/resource/Z F & _(

» hitp:ifko dbpedia orgiresource/

o
=
2

oE

off  FA o FA
@
&
=
I

» hitp://ko dbpedia org/resource/d
= hitpi/fko.dbpedia.org/resource/2

[l-Aggregation:max (unnamed_4) 100009
E-Comparison:levenshteinDistance (unnamed_3)
Input: foafname (unnamed_2) (2=

Input: rdfs-label (unnamed_1) (2 THE

= http:/ko dbpedia org/resourcel B _(42)
[=-Aggregation:max (unnamed_4) 100.0%
B-Comparison:levenshieinDistance (unnamed_3)
Input: foaf-name (unnamed_2) (2=
Input: rdfs:label (unnamed_1) (2SS
> http:ifko.dbpedia.org/resource/ LIS (41X 4 21)
[l-Aggregation:max (unnamed_4) 1000086
El-Comparison:levenshteinDistance (unnamed_3)
2=

a%E

Input: foaf.name (unnamed_2)

Input: rdfs:label (unnamed_1)

» hitpi/ko dbpedia.org/resource/ZHHE _|

+ hitp:/fko.dbpedia.org/resource/
¢ hitp:/fko.dbpedia.org/resource/Z T A

» hitp:/fko.dbpedia.org/resource/ 4 2%

Linking Statistics

Number of source entities: 6005
Number of target entities: 84
Number of links: 38

1004098

100.0%

10050%.

E

» H
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