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Implementation of Policy based In-depth Searching for Identical Entities
and Cleansing System in LOD Cloud
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ABSTRACT

This paper suggests that LOD establishes ifs own link policy and publishes it fo LOD cloud to provide identity among entities in
different LODs. For specifying the link policy, we proposed vocabulary set founded on RDF model as well. We implemented Policy
based In-depth Searching and Cleansing(PISC for short) system that proceeds in-depth searching across LODs by referencing the link
policies. PISC has been published on Github. LODs have parficipated volunfarily to LOD cloud so that degree of the entity identity
needs to be evaluated. PISC, therefore, evaluates the identities and cleanses the searched entities to confine them to that exceed
user’s criterion of entity identity level. As for searching results, PISC provides entity’s detailed contents which have been collected from
diverse LODs and ontfology customized fo the content. Simulation of PISC has been performed on DBpedia’s 5 LODs. We found that
similarity of 0.9 of source and target RDF friples” objects provided appropriate expansion ratio and inclusion ratfio of searching result.
For sufficient identity of searched entities, 3 or more target LODs are required fo be specified in link policy.
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(Figure 1) Example of RDF Triples

RDF E2|Z9] 7} 84+ URIZ A =1 HTTPZ A 7hssted Rk A7 FUAAL o]E % ALEAR B
cHTh o, 528019 79 fHE P& 7hssith A = ddskAl Zagd FAL WEoRE F4H A2S
= FHLE FYHM Folet BXoj ojHg Fej L9 YET £ JEE it} wEhA, LOD FH9-E] S
MAZ wBACk (IF 1) dlollA] <Personal/OliverStone> AN E FUAAE G353k slo] Aoty
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In-depth Searching and Cleansing)= 3| LODZ-E 714}
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(Figure 2) System Architecture of PISC
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LOD(SourceLOD) = Ip:linkpolicy S AH&-3te] th4=2] A
Al AARHEE A ) Iplinkpolicy= 2] o] 2 2w

oTTEa s
== (BlankNode_A)E 7FAH ©] ¥ == SourceLOD

A28 4 HAS E23c] Fth BlankNode A9 <o
Ip:targetLOD=  SourceLODS}  14A1Z EFALODS

SPARQL EndPoint 48 SETh SYFA 55
IpregRestrictTopic®. 2 HAHEH FHHojzZ Fulxt
(BlankNode_B)E 7}?It}. BlankNode B+ Ip:sourceRestric
Predicate®} Ip:sourceRestricTopice ©|-&3to] A2L0ODo|
A S FA ] AH-E gl E HAgth gZLoDe o
g HAFA 552 IpregTargetRestrictZ HA & 53
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(E 1)
(Table 1) Vocabularies of
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Z(Source RDF Triples)S 74
Z10D9 92 S
1 ol A H = gl SFaL
EPILODS} {$H4 A, et 0, EPILOD_URI} Z 22
o] §-o] 1] A e}zl & o (Matched Target Predicates)ol] 553t
th GFA = e E &3tk = FAMNA
FAE AT ZHN EMILODAIAM S AMUALS =4
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i orlo o orir X oo
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[e)
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Vocabulary Role Subject Object

Ip:linkpolicy Link policy registration SourceLOD BlankNode_A

Ip:targetLOD Target LOD registration BlankNode A Target LOD

Ip:regRestrictTopic Topic restriction registration BlankNode A BlankNode B

Ip:sourceRestricPredicate | Predicate for source LOD's BlankNode B Predicate for source LOD's topic
topic restriction registration restriction

|p:sourceRestricTopic Type for source LOD's topic BlankNode B Type for source LOD's topic
restriction registration restriction

Ip:regTargetRestrict Target LOD's topic restriction | BlankNode B BlankNode_C
registration

|p:targetRestricPredicate Predicate for target LOD's BlankNode C Predicate for target LOD's topic
topic restriction registration restriction

Ip:targetRestricTopic Type for target LOD's topic BlankNode_C Type for target LOD's topic
restriction registration restriction

|p:predicateMatching Predicate matching BlankNode B BlankNode D
registration

Ip:sourcePredicate Source LOD's predicate BlankNode_D Source LOD's predicate
registration

|p:targetPredicate Target L‘ODYS predicate BlankNode D Target LOD's predicate
registration

4

el

1= olE{Ul MEsHs| (19733)
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Depth, Depth, Depth; ASAA A ] AR A HIEA e ol
P P FATACRE AP AT =, (2™ 3) cdlolM A S o
Ein a__‘___‘_# i 3 L2 E — Eyi — Eyiyn = Eyip = Eip — Eipn —
E. i Eiuz o Eippl 2 YPE T E — Eyi — By — Eyip=E Z1e) =
I' v £ - t}. By, By, By, Bip, Bipyt, Eipp El:lt A Epoll thgt,
: Ee L—TL : Eyi, By, Byips 713 Bool that EQFRAA Sol},
i . Eraz |ao
: 3.4 Azt FH|
; e < Sl 4279 239l FHEDSAE LoD AR Ao
) Eovs Mo o) Asl  FAME(Similarity Level) ©]3CZ FUT
202 H7te FHANHE e RDF EEE0] 7]
(28 3) ARt ASZA T of ol itk o7 AMAE ThEd ARATE AT
(Figure 3) Example of Policy-based In-depth LFE(dentity Level) ©14o2 2SHM NS F
Searching detrtal FriHE AES AAEUe A8E ANZ
A7 (Results Cleansing) TAIA Fa et FUAZ
A7) 982 gtk 113738 (Next Depth Searching) & v FE(Link Extraction)& FHEZE HFOZRH 7 £
HePZol7} A Ze dRZA S BALolE 270 A 2R AL FLAES Fotete] FLIH
2 3= SPARQLS 743311 ©]Z EZILOD_URI 27 Z(Identity Graph)E 53ttt (I 49 U=
ate] 743 SPARQL Endpoint® £ % &t} A AL (LoD, 7HA)7E Hm g e U9
EFILOD(Next LOD)Z5E] 7418 A3 el ER S 7t A8 So¥PyPr= 7ML 5, “LOD Li®l
(Target RDF Triples)ol #1%3ht) 2 o]H] 7 (Object A Er& L9 €01 P LY €9 Poer SR
Comparison)> A2EZZ3 EHEZES tdez 4 dted LOD L9 7HAl B9 5Y3 2o FHEZ ¥
AR A BB SR B ETIAS At Ahehs AMde] FAIZ] & RROZ 7&HA
I o5 EFHolSo] AL} AAB GAFE th Ej, B, B, ..., BT E%F §UFE AAEIAT &
(Similarity Level) o141 7}5 sersith, ZHol7k A ZMAl Ei EP;UHXH E7t 9942 2210D Lig
Zo tet Hrlols Wi ERA o] ¢A7} dete AA QA ASHA AT Aol F, Lo ¢
3 WAL E3le] K} % m@ H7He & & & N-gram ARAL Lo & bt YL IAT Lo =
AREA w2 Heasdh P 1A 3 vk wmEbA, gLz A%
BAo 7} 255 GAle A0 oW EAERZL A BINARTE ZlolE dste] Hold4E %3
A} A E 2] F(Next Depth Linked RDF Triples)ol] #7% A ] FdFES Wk Zolth 5, B9t TYdt
o A=AAELZL 5 ZoloA AMEH EZE 7} e FE2 BT E7F 8 ¥2 Aes Hrkste A
o £574 AA9} $Letky BrlE FREoEE o Be sloink
0|58 % E 2] Z(Accumulated RDF Triples)oll 2 A7 AL (AW Helre Fed AR AN
the Al ANAT RAAS 9 o= Zusit) At dAZE FHer g YRSl EAG
AZAAELZ L A2d FZANEL ST} wjA/ A2 AYAel e A2 tE LODEERH T
AARAYH e YHow ATHh F=AA LODZ | Td9Zd 2% e Aol o¢ T
#25199 LOD(Next LOD)e] A =0} 219l Q77 LoD W 2 LODS =7 o] ke 2o
2 o] Zo]o] 9] AA A (Link Policy)©] 3 SAH 2 4% F Ak 729 HoARA ¢uEFe b
AR L o]B FZe] NEAAELZRZHE LAE oA T Fxohe FolAECl BETE, F AYdZe]
2 =3 A epALol2 AAste] ALe WA 9] o] & 3} WS, 13 Fxohe delAY AHET 25
HES A3} o]#et WS AFEA} A A S Depth g Ho]X,9] NIEE A Hriste A& 712 AF
Leveloll =2 wj7bA] o] Foi 3t o2 33 vk PISCO LODH 3% 7HLOD Reputation
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Evaluation)o] A= o9} AL Wajog #risict g, A 2 595F 37}

oA W2 P vF] Jrig AAE ARSSte T Ident(Ej) = Rep(LOD;) x Ident(E;) ®

= dolAR A= 2ol LoDH A F7hs 4 Ao

2 o]Folith AbgAH AolE A st Al Fefst dent(B)= 7NA B7F 3544 WA Bt L 4
AW EE LODEH MMAES FLAW LI 2Rty Toll AZAAQAS il BE ¥ TUAES AT
onw dodg® LODHE A (4 DE Hrlete A LOD®| H¥= WY Tl =

it Azt Aok wEka Fato)
o] 7hg stk o LODREE EdAAE A EALFL =7
7hEth LODpY] H#S 1002 AAE A s

(4 1) LODBE & H7} 2 E3A B9 5YFER 1022 AAsdd o
Rep(LODer) = ((INCer - ICrin)/ICrx — ICri)) * 03 + 0.7 = TYFFE 71FH] EelER Y AAE sdd
s ICrax: 7H¢ B2 195U Z4 S 7IAE LODSY th (2 28 29 g FdFES I =
AYEAAA 4 S whe Magh old wEt o] LODES AA
o ICoin: 7FF A& IAYFYLAEE 7IAE LODE ASANE AYTFE FUNA FHES] FUFES
AYsddd aste FolE HolA "tk tEe], (LODy, Ei) —
s InCo: AA H71742] LODS XYFUAE 5 m (LOD;, E), (LODp, Ep) — (LOD;, Epot ZFo] 7HAl Epel
2N o3 A E0l AUY AT ldent(B)= ©lE
@ D& &3l wek LoDFH RS 07 ~ 1.0 A 7hed 7P 2 ghe AN FdrEoR Mgt
7t o= LODE +53taL o5 F/hste 71 3E0l Ed=2 M7 (Agreement Checkup)oll e £ Ta)
UAFE oY FAEE /e AR HAsE A olw Atolgo] BASAETHE AL TLFER
o] daHolgtz Hohe] IATE AT, EFLODSI 2 3lolF ol WYL E st 9¥E vk (I¥
LODp= H#E 102E 7HF3i9ith ARSA7} Zﬂf\]ﬂ v A EEFE E7F 25428 Bl g 595
TYTFFdentity Level) ©1Fe] MAES TEMHA & EPE Ao tiEt FER7F BAskE dE EAE
E2HE  Addsy] $ste YT 7Hdentity Atk 5, B - E - B - B — ... > BEERH E7}
Evaluatlon)“ ol5o] =AM A E9t 93 A Eoot TUFEIE Aol FEHIY 133 EEZTEH
£ 00 ~ 1.0 go 2 Frisitt sdIH=ZE 3= EE Fe 5YAAe] o]FoMth U AL F
(LOD;, E) — (LOD;, E)oll diste] /HAl Bl FYFE drEH 7t dEgH B9 FYTTe 7189 Y
Ident(B)= (& 2)& H7ieith F%& Aol Rep(LOD) x Iden(E)7} Hlstedzl AFE
FEth FYFX AtelZed T A JHA Es,
> BO YT 98 WHoR TIdFEHE
Depth, Depth, Depth; Depth: Depth
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