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Schema und Ontologie-Matching

* Finden semantischer Korrespondenzen (Mapping)
zwischen 2 Schemas bzw. Ontologien

« Herausforderungen:

— Heterogenitatsprobleme:
« Terminologisch, z.B. Synonyme, Homonyme
» Konzeptuell, z.B. Granularitat

— Grol3e Schemas und Ontologien

— Mehrere Versionen
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COMA / COMA++

« COMA (VLDB 2002 —Do und Rahm)

Flexible Kombination von Matchalgorithmen
Unterstutzung von relationalen Schemata

— Wiederverwendung von vorherigen Matchergebnissen

Umfassende Evaluation an Testfallen

« COMA++ (SIGMOD 2005 — Aumuller, Do, Maldmann und Rahm)
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Generisches Datenmodell
GUI
Zusatzliche Unterstltzung von XSD und OWL

Viele vordefinierte Matcher und flexible Konstruktion von neuen
bzw. Anderung von vordefinierten Matchern

Strategien zum Umgang von grolien Schemata und zur
Wiederverwendung von bereits erstellten Mappings

Auch hier: umfassende erfolgreiche Evaluation, u.a. an Benchmark
und Webverzeichnissen




Matchprozess bei COMA++

Match Iteration

Parsing Vorverarbeitung
Model * Ausflhrung  Anhnlichkeits- Kombination der] Mapping
Pool Constituents der Matcher wirfel Matchergebnisse Pool
S1 Matcher 1 '
ég ;‘E} {S11s Sqpr-e} ( O I B
( Matcher 2 () | =P 51,458, | =
i g P
. =
XSD, OWL, Name, Children, b [
XDR, Reduce, Leaves, e ; Vit h’C
SQL,... Simplify NamePath. .. election, atchCompose,
’ CombinedSim Eval, ...
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Uberblick Uiber GUI

Repository (persistent) & Aktuelles Mapping
Workspace (in-memory)
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platch Mapping View

@E@ ‘}‘,| il? @‘ ;1.0— s (). Mapping1 _ X
— e Excel (XDR) .4 £ Moris (XDR) *
W Furchaselrder = Purchaselrder s
R ———— #f @ Header : shipmentDate : date
is%ﬂ:?ﬂl?[@| ﬁi o= Ttens customerOrderRef @ string
= LT | e | = Footer p—InvoiceTo
. Domains e InvoiceTo—.—_—__—_____—__ % Organization
DomaInS <show all> (76 + 68) 2] ¢ Contact referencela @ string
OAEI Ontology Alignment Contest (50— | contactlName @ string e name : string
haselrdari22 + 161 i companyName 2 string registrationio @ string
IIl | [ ¥ e-mail : striag : VATRegistrationllo : string
Schemas telephone : stiing url : string
Schemas Apertum (5) - ? Addrss; - _ — + Addrsss .
stree i string 2 street @ string
hmecm_ﬂe_wcat city : string - city : string
Al_noce |’| stateProvince @ string tate : string
Mappings postalCode @ string— postalCode @ string
H country @ string = country @ string
Mapplngs E:I[:el_:pertum o= DeliwerTo DeliverTo
sl Noris : :
enTransAl Source Schema | Target Schema
- i uruaerpdee o adee
Excel Mors §§ | & Anount
S : totaliwount : float
Operation|FEEDBACK Zﬂﬁzzggﬁzzm ;tiizt
Total 44 - ; ) U
SChema/Mappl g - . l :—|L1ne B
Metadaten “Isearch | %/ search|

Select a node to display its correspondences
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Import von Schemas und Ontologien

EEX

Flepnsii:ry | Match Mapping View
", | [T | -
|mport vohn | Clean Repository ‘ EU| ::1-0- — .0
B || G | : SOURCE
Import Examples : —_
XS D' XDR' s Import File (XSD/XDR/OWL : oo
chemas mport File (XSD/X ) Look In: ||j Sources |'| E
OWL, Mappings Import URI (OWL)
Instances : Import DB (ODBC [ oaeiContest [ pips 3 Po_xdr [ Xchi3s
O D Bc 5 ] ontologies —pro ] poxsd 3 XchbiCatalog
Augxiliary Info . Export [ ontology I PO_add 3 productcatalog [—J XchiCore
EXIT ﬁ Delete 3 openTrans L3 Po_owl [ productcatalogs 5 XchlOrder
TSR | e |1 [ OpenTransAll [—JPo_rel [ text [ apertum.xsd
1] Il [ 1»] I owl I PO_Vers ] wehdirectories [} Paragon.xsd
Schemas
Alle importierten J/2007_penchmarks_101_onto_raf (50) ~| d | I [
07_benchmarks_103_onto_rdf (1) — File Name:  [OpenTransAll |

Schemas

2007_benchmarks_104_onto_rdf (1)

(einer Domain) |« I

[

Mappings

101-204_refalign
101-205_refalign
101-206_refalign

1] [¥]

Files of Type: |".:¢sd *xdr *.owl *.rdf “txt *.asc

|v|

| Open || Cancel |

Question

X

2]

There are 2 or more XSD-Files in the selected directory.
Does each file represents an independent schema? Press YES.

Or do all files in the directory belong to a single schema? Press NO.
If you want to abort press CANCEL.

| Yes H No HCancel‘

‘[Search |

ﬂDEIeting & Creating a new database was aborted.

Mehrere Dateien/ganze Ordner
- stellen gemeinsam ein (distributed) Schema dar
- jede Datei entspricht einem Schema
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Automatisches Matchen

COMA++ =13

Ausfihrung der 4 ee—. < Mapping1 :
. : Excel (XDR) B Noris (XDR)
MatCh_Strateglen Purchaselrder | Furchaselrder ]
mit Default-Werten i} o= Header shipmentDate : date
o= Ttewms customerOrderRef @ string
‘] &= Footer —p=InvoiceTo
? InvniceTD—f—____—__—___ ¢ Organization
¢ Contact referencelo @ string
Schemas . : .
contactlame : string - name @ string
Excel (2} haes i compatyMNane 3 string registrationtlo : string
Noris (2) e-mail : striag VATRegistrationlo : string
i telephone @ strihg url : string
) § Addres — t—Liddrez=
= Ftreetl @ =string treet @ string
‘l = |’| city @ string - city @ string
AIIe geladenen/ - Mappings = stateProvince : string tate @ scring
Excel_Noris F postalCode : atring— = poatalCode : atring
neu berechneten : COUNLrY @ string COuntry : string
Mapplng o= DeliverTo *=DeliverTo
e comments : string
Fatt ‘| % ContactPerson
|'| orderDate : date
hlapping 1 . S
Comment EOMTB‘NDPT : totaldmount : £loat
Schemas Aieh o roundingimount @ £loat
?:;:’atlun ES;ZE%EEH;} ; currencyCode : string
= “Line =
KN DEEEY ] |
“ISearch | % search | XI
Select a node to display its correspondences |
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Export von Mappings

B3 COMA++ A=
Repnsﬁtnr‘ Match Mapping View Help
Clean Repository @E §1.0 S— 0.0 ~_Mappingt Lo
Import Examples | Excel (XDR) x Noris (XDR) »®
m_‘ Purchaselrder T Furchaselrder [t
Schemas Pl +f = Header shipmentDate : date
z i customerOrderRef @ string
Mﬂ_,pplﬂﬂs T—InvoiceTao
Instances i ¢ Organization
Auxiliary Info referencelNo : string
i name : string
EXIT 3 aki string I registrationNo : string
Noris (1) Yostring YATRegistrationNo @ string
g : [ I} streetl WiatchResult of sirmbatri [48,65]
_ Mappings : + Marrne: Mapping
Mapping1 kel [ + Info; COMA_OPT
pDStalCD + Source: Excel|SIMPLIFIED|SourcesiPo_xdrExcel xdr
1 o peliveme =¥ W + Target: Moris|SIMPLIFIED|SourcesfPo_sdriNoris xdr
i + Watcher COMA_QPT =
- + Config: 126|COMA_CQPTI01114,117,119,1 20| DOWMPATHS|SIMAYERAGE[BOTHIMULTIPLED
< 0 - PurchaseOrder Header.orderDate =-» PurchaseOrder.orderDate: 0.826113
Name Mapping E - FurchaseOrder Header yourAccountCode =-= PurchaseQrder.currencyCode: 0837362493
Comment COMA_DPT - PurchaseOrder Header. Cantact.e-mail =-= PurchaseOrder. ContactPerson.email; 0.57438785
Schemas |Excel Noris - PurchaseOrder Header. Contact telephone =-= PurchaseOrder. ContactPerson.tel: 0.5155165
$:t§tl'atmn 3879(%%1;') - PurchaseOrder Header. Contact =-= PurchaseOrder. ContactPerson: 0995859822
i - PurchaseOrder.tems. tem.quantity == PurchaseQrder. Line.quantity: 0.7621 EE4|
e | - PurchaseOrder lterns lterm.unitPrice =-= PurchaseOrder. Line unitPrice: 0.7 704864
Seamh| - PurchazeOrder ltems =-= PurchazseOrder Line: 041603357
- - - FurchaseOrder Footer totalvalue =-= PurchaseOrdertotaldmount; 04655561 w
Select a node to display its correspondences {— . - — - . . R C— - —l - 3 —
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Matcher & Match-Strategien

Konfiguration der Matcher Konfiguration der Match-Strategien

n Existing Matchers

nfigure Strategy (Advanced)

MHame Constituents Cunstituent... Aggregation Direction Selection |Combination Change to Basic =
CHILDREN CHILDREM |MNAMESTAT SIMMAX  BOTH MULTIPL .. |AVERAGE g
DOWVYNPA,. [MAME, P... [SIMAYER... [EOTH MULTIPL... |AVERAGE
DOWHPA_|NAME, P |SIMAVER  |BOTH MULTIPL _ |AVERAGE it (DO el i)
r . WA |AVERAGE Context Matcher ‘COMA |v‘
Metadaten-basiert HRT Lo b VR SE
AN |AVERASE D FilteredContext  Mode Matcher‘NODES |V‘
o MULTIFL. .. |AVERAGE
TEAYES  |WAMEST.. |SIMMAX  |BOTH MULTIPL... |AVERAGE o MNodes
MAMETO.. |SI_USE. [SIMAX  [BOTH MULTIPL. .. |AVERAGE
SELFMODE [MAME, 5. [SIMWEIG. . [BOTH MANT)  |AVERAGE Mode Matcher ‘NAMEn—pE |v‘|
SELFMODE |NAME, D... |SIMWEIG... BOTH MAKN(T  |AVERAGE
SUBSUM... [MAME, L.. |SIMAYER... [EOTH MULTIPL. .. |AVERAGE O Reuse (use existing mapping paths)
FPARENTS |LEAYES, |SIMAWER...[BOTH MULTIPL... |AVERAGE
SELFPATH [MAME, SIMAYER... [EOTH MAKNT)  |AVERAGE or "
SIBLINGS |LEAVES, |SIMAVER. . |BOTH MAXN(T)  |AVERAGE ragmert
STATISTL.. |SIM FEA . |SIMMAX  [BOTH MEXN(T)  |AVERAGE F t Identificati SUBSCHEMA ‘
SELFNODE|STATISTL. |[SIMWEIG [BOTH  |MAKN(T)  |AVERAGE ragment faentifcation | hé
Match Strategy ‘Filtered(:untext |V‘
(Configure this Strategy == see ahove)
.................................................. T | | ‘ | | ‘ |
. Restore Defaults Save Save & Execute Cancel
Context |[MAME  |COMA
Reuse-basiert o
Mame Constituents Preprucessing| hleasure Direction Selection
INST ALL CONTENT INSTANCE _DICE [NOME BOTH AN
INST CONSTRAIN ' . BOTH M)
INST DIRECT CONTENT Instanz-basiert BOTH MAGN(T)

Mame | Class | Jar Irfin
Stem dg MaxDelta001 lar DIRECT]drmoz_goo...
Stem dg MaxN | DIRECT]dmoz_goo...

‘LUser-programmed |

| Configure || Cancel
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Wiederverwendung von Mappings

COMA++

B=1ET

Reposnow Match Mapping View Help
F@| ':‘,: ﬂhﬁj‘ u 1.0 m— (0,0 Mapping1 X
----- ' Excel (XDR) % Noris (XDR) - Moris_Ver2 (XDR) o
workspace L Purchaselrder Pz Purchaselrder = Purchaselrder =
iémﬁ? ......... o= Header shipmentDate : date hipmentDhate : date
L || Jlmwj\sﬁj|m & Itens customerlrderRef : string Z customerlrderRef : string
|____|_-__' ¢ Footer ._--E;--r'InvuiceTu T—InvoiceTo
|__“|i1|_3 !@ totalValue @ ¢ Organizatiom +—0rganization
P — ¢ InvoiceT referencella @ string referencello @ string
¢ Contac i name @ gtring = Tiame @ string
Excel (1) = contac e ! strin fé/ﬂregistra‘cionﬂo : string registrationio : string
Noris_Ver2 (1) companylan strin VATRegistrationlo : string VATRegistrationNo : string
e-mail : stryng url : string url : string
telephone : sfgin —+—iddress +—iddress
o) ¢ Addres H_EE_,_.-———'street i string Trest @ Ftring
=y streetl @ strin __J;_————'city B string'———_______ rmumher : string
1 - [*] city : strin iil_d____..———'state 0 string'————_______“?;'-_——city : string
Mappings stateFrovince : striad E____————'pnstalCnde i string'———_____:-?'_———state 1 string
mm‘ b= postalCode : strin -_ff,__-———'cuuntry Postring—————___ | -?q___——pnstalCc'de : string
country @ Strind Deliveer‘———___________ ‘_h_f'__——cnu.ntry 1 string
o= DeliverT i COMmENTS ! string'————_________- *=—TDeliverTo
?‘ﬂ’cantactPersan'————__________ COMMENtS @ string
I A orderDate : dat “—ContactPerson
> : ki&muun orderDate : date
h:l T [¥] totaldmount : floa ~—Anount
ame apping . ; ; . mdingdmnount @ floar=—— ' .
S e TN Mapping  xencytede : suains—— Mapping
T R Excel <-> Noris Noris <- > Noris_Ver2
i E
- | [ [
{ | ¥ 1 [»| | search| b 4

Select a node to display its correspondences
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Mapping Management

B coMA++
Repository Match Mapping View

BEE

i SRS

Workspace

;1'0- (), Mapping1 X
:' Excel (XDR) ; Noris_Ver2 (XDR) i
Purchaselrder A ¢ DeliverTo =
o} o= Header ¢ Organization
o= Trens referencello : string
¢ Footer name : string
totalValue @ number registrationtlo : string
- eTo VaTRegistrationllo @ string
url : string
contactlane string ¢ Address '
conpanylamne it street @ string
e-mail : string rmmher @ sString
telephone : string city : string
reas state : string
streetl @ string postalCode @ string =
city @ string COUNTry @ sString

(Deselect all selected nodes to display all correspondences

stateProvince : string — co *
Merge | Intersect | Diff | Compare |eestaicode : string [T Menu zum Editieren
COUNTry : sString B
¥ DeliverTa von Korrespondenzen
& Contact T
contactlame @ string
conpanylamne : string
[ ] e-mail : string Show Instances
Mappmg1 i i ; telephone @ string Create Corr .'.-3|“,||¢l.|.:.“| o
Excel_Marig|Maris_Mapping1 O fdATESS — —
Excel, Naris Vers Set Highest Similarity Value
Delete Correspondence
44 [0 +44) i | Delete all Correspondences for this node
i 1] Retain only Fragment Correspondences
JIsearch | | Remove Fragment Correspondences

~ TR
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Web Edition

{= Coma++ Web Edition 0.5 - Windows Internet Explorer,

@‘:‘;«" - | http: /139,18, 13,.36: 8080, WebEdition/ V| || % |G00gle | 2~
—— o »
w [@Coma++WebEdition 0.5 l ] N

Coma++ Web Edition 0.5

Match Mapping View Help

1 shml_I2v3_map_sbmi_l1v2_path
* shml_I2v3 (XSD) ®: shml_I1v2 (XSD) ®
“hini |l 4 istfinits ||
&) | Repostory |(NGHEEREEN. | - =
(=] :='——n0t,es
netaid I _: —————annotation
sboTerm : string :Hist0fParameters
Domains liztOfUnit | H-gparameter
T WeT T T 107 B
~ note 5 otes =
OAEI Ontology Alignment Contest (51 + 51) amnotatio armotation
Web Directory (4 + 4) netaid : ID OfReactants
1 | | ’l shoTerm : strin speciesReference
Schemas paramets ntes
KGML_v0_1 (1) note annotation
KGML vO 2 annotatio iztlEProducts ]
N ..._,._.. | nmetaid : ID ¢ speciesReference
4 [] sboTerm : string /—motes
Mappings list0fParameters annotation
psi_mi_v25_map_kgml_v061_path notes fﬁ)élg;:—icLaw
SAP B1 annotation i —notes
PRI PRSPV netaid : ID i —annotation
Al | | ’l sboTerm : string dist0fUnitbefinitions
Name psi_rmi_v25_rnap_kgml W81 path || by oaifierspeciesReterence itDefinition
Comment |PATH Matcher A notes ;ﬂm otes
Schemas |MIFZ5, KGML W0 B_1 . ; )
Operation [1E9IPATH_[101[DOVWHPATHSI... :2’;:'1‘:“”; e :;i;‘;;iim
WENEL 5 H shoTerm @ string CoMpartment
stoichiometryMath | /notes <
I e ——— e Y 4] [ | =
IThE chosen Mapping was loaded from database.

E
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Was andere sagen...

« “COMA++ is one of the best available schema matchers that
enjoys from combining several available methods for schema
matching” [Nezhad et al., WWW 2007]

« “...the COMA system ... was the first to clearly articulate and

embody the multi-component architecture...” [Lee et al., VLDB
Journal 2007]

* “The most complete tool”. [Manakanatas et al., DISWEB 2006]

« “COMA with the NamePath+Leaves matcher combination is the

fastest prototype in our evaluation.” [Yatskevich, Technical Report
2003]
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Anwendungsfall: Produktkataloge

* Viele verschiedene Online-Shops, z.B. Amazon und Yahoo Shopping

 Aquivalenzmappings kdnnen u.a. genutzt werden zur:
— Verbesserung von Anfrageergebnissen, z.B. Auffinden bestimmter Produkte
— Automatisches Einordnen von Produkten in verschiedene Verzeichnisse

Yahoo.de Shopping Amazon.de
— Elektronik < = | Elektronik & Foto
_ TV & Video — Heimkino & Video
DVD-Player — DVD-Player
Beamer » L projektoren
— Foto & Camcorder — Kamera & Foto

L Digitale Photograpk:e/ly— Digitalkameras
I—Digitalkameras
1L

|, e COMA+S+

am Institut fur Informatik




Anwendungsfall: Webverzeichnisse

 Viele verschiedene Webverzeichnisse, z.B. Dmoz and Yahoo

«  Agquivalenzmappings kénnen u.a. genutzt werden zur:
— Informationsintegration der verschiedenen Verzeichnisse
— Verbesserung von Anfrageergebnissen
— Generierung von Website-Empfehlungen

Dmoz Yahoo
- . 4 v
Clothing Sport »| Sports

L 2 v
Metadaten < Swimwear Water Eports Swimming fnd Diving
Swimming and Diving Gear and Equipment

.
— Apparel

URL =www.skinzwear.com
Name Skmz Deep, Inc.

D URL ZWWW. r|tch|eSW|mwear com

all Name =Ritchie Swimwear

Description =Offers bathing suits, beachware, and
cover-ups for men, women, and children. Stores
located throughout South Florida.

Name The Beachwear Network

URL http Jiwww.skinzwear.com/
Name Skmz Deep

URL =http://www.beachwear.net J

Instanzen <

=

P
v

URL http //www rltchleSW|mwear com/
Name = Ritchie Swimwear

Description =Designer brand for women, [,
men and little girls. X

v
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Evaluation

Vier Webverzeichnisse, Beschrankung auf Onlineshops

Dmoz Google Web Yahoo
#Kategorien 746 728 418 3.234
#Instanzen 15.304 15.082 13.673 34.949
# Direkte Assoz. pro Kat. 21 21 36 11

Sechs Matchaufgaben - Sechs Referenzmappings

Dmoz < | Dmoz <« | Dmoz < | Google —~ | Google —~ | Web «—
Google | Web Yahoo Web Yahoo Yahoo
# Korresp. 729 218 436 211 416 235
Abgedeckte | 98% <« 29% < 55% « 29% < 55% 52%
Kategorien 100% 50% 13% 48% 12% 7%

Betrachtete Evaluationsmalle: , Gesuchte
» Recall (Trefferquote) Korrespondenzen
* Precision (Genauigkeit)

Gefundene

* Fmeasure — kombiniert Recall und Precision —> Korrespondenzen
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Evaluationsergebnisse

« Das Kombinieren von Matchern ermoglicht Schwachen einzelner Matcher zu
kompensieren

« Tests umfassen alle Kombinationen von drei Instanz-basierten und sechs
Metadaten-basierten Matchern

1.0 T

Minimum- und

. >
Maximumwerte U8 i
fur die sechs 1 = . -
Matchaufgaben : - ] EPracision
- ORecall
041 [+ mFrmeasure
0.2
0.0
P ath IARL P ath,URL Oefault
‘ Strateqgy
matchet(s) 1 1 2 B
— _J Kombination: 3 Instanz-basierte und
S 3 Metadaten-basierte Matcher,

Beste Einzelmatcher durchschnittliches Fmeasure: 0,79
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Weitere Informationen

* Nachfolgend:
Demo (beim Get-Together)

* Im Internet
http://dbs.uni-leipzig.de/coma
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