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Shipping Domain Ontology Construction Method Based on XML Schema
YUAN Yi-Tao, WANG Xiao-Feng
(College of Information Engineering, Shangha‘i Maritime University, Shanghai 201306, China)

Abstract: EDI (electronic data interchange), as a kind of information technology, has been widely used in the field of
shipping. However, since various countries and various shipping companies use different EDI packet formats and systems,
the ability of data circulation is poor. In order to solve the problem of semantic heterogeneity in shipping field information
sharing, this paper introduces the concept of ontology into the field of shipping and proposes an ontology construction
method based on the XSLT and XPath technology. It realizes the semi-automatization conversion from the XML Schema
document to the OWL syntax ontology document and builds the maritime domain ontology. The experimental results prove
that this method improves the efficiency of ontology construction, and ensures the correctness of the ontology.
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E A7, IO B Y U5 R IO
AR [ I AR AR 2 SRR AN ) 45 W) B B IR o T =
FPEAL, il T AR A M il . - g5 A A B
SRS AR R 2% 2] 5 T B AT AR R AR L,
KA BB 2E TR EAR TR T, AR LR
AR T SCIE A S b, 30 A2 0 o A P A
5 N 3Rl (AR AL TR e

R AEE 2 7 AT S R, H RiR 2 Mis A+
) EDI R4 T XML $iAK. EDI #1304 e % il
) XML g 2T T SO PR AR N N s PR . (]
I, BT X XML P i SC A MEATRL 56 8 %l XML
schema SCRY(E) XSD SCH), VB M Bl St X
T XML SCPFISERR 2%. i F XSD SCPE(EHlE
SRR S T UL K0 L, T LABATHE XSD S
VE A LIE A4 1) T BRI,

AR T —Fh XSD20WL [ )71, SE8 7 XSD
SCAFEIAAMES WU G R, FAH XSLT et R
S XML 25K SCRY 3] OWL ANATE 5 e, sk
{191 F AR ARSI 0 57 44 EDIT A 40 B4 52 il

1 XML Schemali)OWL A& L #J7:
1.1 XML Schema 5Z&{kiEF OWL
XML Schema & 2K X XML SRS ) B0 Al 45

FIE, 4R E T XML SCRS 0 — & 51 - B £k |

XML SCRS 1 — S AT 2t
BB A A — g MR XSD 3
Manifest Arrival Airxsd 41 F s, ATSEE T X0
XSD Sk 923 XML Schema [ OWL A A% 2 /5
i
<xs:complexType name="Manifest">
<xs:annotation>
<xs:documentation>*¥ iz i [ Tl fiC s 5
1& Mr</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="Head"

type="Head">
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<xs:annotation>
<xs:documentation> it 3 k
(TEIRREL: 1)</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="Declaration">
<xs:annotation>
<xs:documentation> % 3 &
(TEIFRREL: 1)</xs:documentation> < \
</xs:annotation>
\  <xs:complexType>
| <xs:complexContent>
\ <xs:extension
base="Declaration"/>
</xs:complexContent>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>

MR Bk SR A, AT R B B XML
Schema F 24 T H AT

@ faj ¥ J0 % (Element): i 570 2 ¥5 P LAV A &
A TEE.

@ B AFM (ComplexType): '?E\é‘f[: =ZREET
HAb TR TR XML iR

® JE M Attibute)s JEIETE 22 AR TR
FITES, BRI A B ST R T e R X

“ @ ViR (Annotation): X T4 & It E Y h 0 X
IR,

® FiEF(Sequence): X HEAITLETILEN
I, BA AT S .

XML Schema & H XML %i 5 [, Br A B ARG58RI
Rk, 535 XML Schema 5 H B W g )2 —#Le %)
HHRRNSCHE, OWL N & I EdE R A& AT XML
Schema —#F£ 1.

FHTAE AR S, AR A 5 AR 2,
17 RDF 1 RDF-S. OIL. DAML. OWL %%. 1 Hij
MRSt & OWL 155, e KM ek
T XML iR, XA RE T e T LU i Ak
T XML TR ORI I — 52 A0 2 0 ) 1A e

PATIE IS S B — A izl 25 11 XSD Sk, Wik
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@© MA(Individual): AMAFEFRFAHIRAUL )
— AN TP RIS, £ OWL H[R—AA
AT A A FR, EXFREOL T, AMAZ 1)
KAUMFIETFHRE, bRE el EHN, AMEA g
Z I BEAR TR A R A

@ Ja Pk (Property): J& TR T AN [H ANk Z 17 ()
—ANTIGRAR. PR, BiE RIEMNE KR
S JEMEALEAN A (A A 2 IR T T P a0 S5 T
. EOWL AT AN KAL) JE 1t 0 G o Rl 5%
REME, 20 T AR BN I OC R IR BB
KA.

@ ZE(Class): FEABLT I 1) %) 5 7 25 v S RpE 2%
AR A R TR A LA A R R 2 R AN TR 4 g X 2
%ﬁ%TK%ﬁﬁ%Eﬁ.@ﬁ%%ﬁE%&ﬁE%
— A B IR e R
1.2 XSD20WL %531

MEL R AT P H, OWL Ak L XML Schema
SCRYAMAE WL P B ML A, R AT T4 Rt
F UG PARERE — I N O R, BATTT DAAR His
B X e 4 AT ARG, e M N TR 2
T R 4 R U7 LA )

@© B OWL A& & i XML iBEHR S,
JIT LA B 248 H] T XML Schema SC Ao (1 P B i 25700

@ XML Schema U 2R 5 OWL Afk K
2% XML Schema SCRY A = 2 i) B0 21 2y

FERKHL, AR S Brolk 55 1 5K, BATHBE A A0 KL, |

5 R 3 A 1] B0 £ (Element) #4 i, T /E OWL
LT, K(Class) e MAR LS, fﬁ&ﬁiﬂ‘]ﬁﬁ*/ﬁ
XF DY RIS G &R . U AR AR ) M BRI R, A
VIR NENINESS 3 !

(® XML Schema 3CHYH Y fa) 570 2% PA M 1t
(Attribute) I OWL H [1] £ 45 28 & J& 1 (Datatype
Property): il A 57 FIBR SCRYFRATT AR, FEfiizs k25
(AR b BT AT (1) 17 570 22 B ] LA A A 5 8 1Y
=@ A, AT ) FATT AT LA ] T 2%
# ol OWL AR s KA g . feIlA 1) XSD Wk
23R4, XML Schema J& 1 (Attribute) {5 F 1R 2D,
AN T RGERIHANE, AT &€ 45 OWL
A R R A R

@ XML Schema 1 [ fif] FiL T 3 A1 B2 2228 Y IR
KARFIR K OWL AAKRH R 4 J& 1 (Object Property).
7E XML Schema SCFSH 2245 F & B PE S5 R IMC R,
JEPE ST RO R LR TR RE

® XML Schema SCR4H1 ¥ Sequence(HF 52 it J77) Hi
e XEARMWNESL, 'ERR TR GR T
TCE AN, AR, OWL TR INHiEA RE
AR TR Y. AE OWL AR 5 2 FX N A
HAFAAAE, BTCAFRATIAE OWL ZIKfZISE'P & L —2(Class)
K58 A (RT3 B (AT LU 449k Sequence).

BR, AR A T R g 56 2.

. %1 XSD20OWL MUl %

¥

XML Schema OWL

Complex Type 557! Class 2

Element fij ¥ 70 Datatype Property £ 27 Jg 1tk

Attribute J& % Object Property J&

Annotation V1% Comment i

Sequence $5 & Y H 5 X Class Z(squence)

Object Property X} % )& Ik

2 WA A e s

& SCSTRENZ )5, FATARYE (e A RIAT
g R B I i T AR AR BN AT GG
TR BT L B K2 R T T L S8 o
%?ﬁﬁ%ﬁ%@%ﬂﬁ%%?ﬁ%mmiﬁﬂﬁa
AR o [5]vE Sct H A A SC XML Schema S 5E X
T e Ml 55 A Ak 1 i A

AR SCHARNUE AR AT i X

Shipping-ontology=<C, H, P, P¥, I>

AAf % S B R P

C UK (Class), AP ARICRINES, fEAlI2
NS R AR R O H HAE S, H RS A,

H RFEE 2 K JZE KK & (Hierarchy), FHjEfg
RFHTIRRKFR, MdAiiah 55w fs b iz I Eith,
fEfIEE 55 b, BT &S AT H, SRR R
KA R, Lt o Beh A 5 Se s
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BRI, dn ok B H 1 o JURE Ay e dpmx B H A% 2K H 3,
HE B H I 06 5002 R A HIE 2 )5,
1 &/ MA(individual), BIEMES ) EAAZRIL.
& XA G, BAVEE A S5 SR A

[&] Declaration

(2] DeclarationOfficell anyType
(=] Border TransportMeans Border TransportMeans
(=] UnloadingLocation

(=] Consignment

UnloadingLocation
[1.9999] Consignment
TrarsportEquipment

tint i

[ Tramsportbquipment  [0.0]
& Additionallnf tion [0.1]

ERVATIPTE  SuR
AR AC R XSD ST A A T LA 2
I an sl 1 k.

[ BorderTransportheans

& JoumneylD anyType
& TypeCode anyType
oy [v] [0.1] anyType

(& Name [0.1] anyType

[E Unloadinglocation

o) anyType
& AmivalDate  anyType

-

[E Consignment

-z ConsignmentPackaging

{al TransportContractDocument TransportContractDocument
\al AssoclatedTransportDocument [0.1]  AssoclatedTransportDocument
ConslgnmentPackaging

(& TotalGrossMassMeasure anyType

& [1.599] Consignmentitem
[E TransportEquipment

® E E

{ul CharacteristicCode anyType

(& FullnessCode anyType

i) SeallD [1.9] (SeallDType)

& Additionalinformation

(=] Content  anyType
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WRYEIXAS SR ik, BATHERNTIENL 55 K K145 &
N, SRR ER AR A, I O T e S
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KT java P&, A java T EHEAFEEMR XML 3
PEALFRI APL, ARG SZPRL 4T 5R, sk 455
P, 9 XSLT SCAFR S XSD 304 3] OWL 3¢
FA e, XSLT /] XPath £ XML SCRSY & 3kfs
K. XPath ¥ ISR e FEFEMEAE XSD SCRY AT
ML, B JE AR RIS AU AN

B 9 FF & IDE J& MyEclipse, T HHEZE A
 Servlet, FET B/S AU OME sl — AN FRUEIK JAVA
WEB i H .

R FARA2:

XSLT JH T —Fh XML SCARS % e kg o) &b —Fi
XML 3Rl P AR AT S OWL flfjiia EDLER S
(09 T SC AR H T XML BEER, FAal LA
XSLT $ A ¢ b Fh SRy frydetde. 1A XSLT 4
Aorhr, BT B AV, A AT B
P MR, 7R SCPReR, AT XPath EAT
JCEM SN SICAS, JFE N T ms4 0%, 1
IXUESR A 155 (SRR AERE R, ARG —A
P, FRATHEIF ST AE XSD STR AN 2 AL SR S
XSLT KbFEEE, A Rus Ak OWL e it
FEanpE 3 fios.

N %§ i

~

- 4

K3 " XSLT 4b B b

— XSLT b .

(@]
=
-
) =
/ Uk

FEGLIRAE N 4 PR,
T SEIU(XSLT SCAES )
//Mapping from named complexTypes to
owl:Classes 5 G R4 2k
<xsl:for-each select="dyn:evaluate(concat('/',

$xsdPrefix, 'schema/', $xsdPrefix, 'complexType'))">

<xsl:if test="@name !="">

<xsl:if test="$deb &gt; 0">
<xsl:message>Class found,
converted from named complexType: '<xsl:value-of
select="(@name"/>'</xsl:message>
</xsl:if>
<xsl:call-template
name="createClass"> ¢\
<xsliwith-param name="class"

P

select="@name"/>

i <7xsl:call-temp1ate>

</xsl:if>
</xsl:for-each>

JR U XSD SCAF5 4 AlE 1 OWL STF A B

B — AR, 72— rdf:RDF Jo%

Y

H5 XSD SCRYH R S SIS BUAAR SR R AR — 3K

-

Y

\ Y51 2025 B A SR ) SR e

Y

AAREA AR R P I rdb : Atttibute

Y

HEAZEA A rdbtype J& T

Y

HiTHY OWL A A SCRY

4 HPEAEE
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<xs:complexType
name="BorderTranspo
rtMeans'">
<xs:annotation>
<xs:documentatio
n>1z fir T H 508 B
</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element
name="JourneyID">
<xs:annotation>
<xs:documentatio
n> fiit K PE e S
</xs:documentation></
xs:annotation>
</xs:element> |
<xs:element ‘
name="TypeCode">
<xs:annotation>
<xs:documentatio
n> iz fiy 77 XA G
</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element
name="ID"
minOccurs="0">
<xs:annotation>
<xs:documentatio
n> iz i T OH ARG
</xs:documentation> “
</xs:annotation>

</xs:element>

<Class rdf:about="
Manifest#BorderTranspo
rtMeans">
<rdfs:subClassOf
rdf:resource="
/ontologies/Manifest#Declarat
ion"/>
<rdfs:comment>
izt T H A B
</rdfs:comment>

</Class>

<DatatypeProperty
rdf:about="
Manifest#Journeyl D>
. " <;dfs:comment>
R
</rdfs:comment>
<rdfs:domain
rdf:resource="Manifest#Borde
rTransportMeans"/>

</DatatypeProperty>

<DatatypeProperty
rdf:about="
Manifest#TypeCode">

<rdfs:comment>

is ki )y A AN

| </rdfs:commen

t> °

<rdfs:domain
rdf:resource="
Manifest#BorderTransportMe
ans"/>

</DatatypeProperty>

MW BRSO B B E i, XSD ST AF
complexType &M iz i T H A B % 7 OWL
S class 8L, XSD SCAFHIF) element S8 7Y “iz i
Ji AR 4 B A Bl T OWL T A i
DatatypeProperty 27,
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RFAFH XML SR T SR, e R A S
B2 W e R, AR e N2 R sk, Se
AT S35 SRS B R4
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i FIATIE IR A,2004.
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