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S-100 standard based UML Design and XML
Implementation for Marine Casualty Information

Kim, Hyo Seung

Department of Computer Engineering,

Graduate School of Korea Maritime and Ocean University

Abstract

IMO introduced the concept of e-Navigation to support the vessel safety
navigation using a harmonized electronic and information technology. When
planning the strategy of e-Navigation implementation, the new S-100
standard has been adopted to define the common maritime data structure of
e-Navigation. It provides product specifications not only for geographic
features of electronic navigational charts but also for safety related features
such as shipwreck or sea ice. For example, the S-101 is a product
specification for electronic charts and the S-102 is a product specification
for bathymetry. Another various kinds of product specifications can be

registered additionally

In this regard, this paper proposes a S-100 based product specification for

marine casualty information to define real world features and their attributes

_Vi_



using UML class diagrams, and to define an appropriate schema for the

diagrams using the specification of XSD.

To define the real world features, marine casualty cases reported by
Korean Maritime Safety Tribunal for recent four years from 2009 to 2012
are analyzed. With this result, UML class diagrams are designed considering
the basic features which are defined by the S-100 standard. An abstract
class is introduced to be able to describe the various types of marine
casualty such as collision, sinking, or rollover. The XSD created by this
abstract class provides the schema to be utilized to generate XML documents

containing marine casualty information.

An application of XML generator is implemented to create XML documents
which combines XML schema definition with marine casualty information.
Also, an application on the Google map is implemented to show the

web-based utilization of the result of this paper.

KEY WORDS: Marine casualty information ; S-100 ; UML ; XML ; Web-based
application
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height @int [0..1] &
multiplicityOfLights fint [0..1]

objectiame :char[0..1]
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= i
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zComplexAttributes
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Fig. 2.3 An example of complex attributes for light sectors
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<?xml version="1.0" encoding="1S0-8859-1"?>
<shiporder xsi;noNamespaceSchemalocation="shiporder.xsd"
xmins:xsi="http://www.w3.org/ 2001 /XMLSchema-instance”
orderid="889923">
<orderperson>John Smith</orderperson>
<shipto>
<name>0la Nordmann</name>
<address>Langgt 23 </address>
<city>4000 Stavanger</city>
<country>Norway</country>
</shipto>
<item>
<title>Empire Burlesque</title>
<note>Special Edition</note>
<quantity>1</quantity>
<price>10.90</price>
</item>
<item>
<title>Hide your heart</title>
<quantity>1</quantity >
<price>9.90</price>
</item>
</shiporder>

Fig. 2.5 An XML document including ship cargo information
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<?xml version="1.0" encoding="150-8859-1"?>
<xs:schema xmins:xs="http:/ /www.w3.0org/2001/XMLSchema">
<xs:element name="shiporder">
<xs:complexType>
<Xxs:sequence>
<xs:element name="orderperson” type="xs:string"/>
<xs:element name="shipto">
<xs:complexType>
<xs:sequence>
<xs:element name="name" type="xs:string"/>
<xs:element name="address" type="xs:string"/>
<xs:element name="city" type="xs:string"/>
<xs:element name="country" type="xs:string"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="item" maxOccurs="unbounded">
<xs:complexType>
<Xxs:sequence>
<xs:element name="title" type="xs:string"/>
<xs:element name="note" type="xs:string" minOccurs="0"/>
<xs:element name="quantity" type="xs:positiveInteger"/>
<xs:element name="price" type="xs:decimal"/>
</Xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
<xs:attribute name="orderid" type="xs:string" use="required"/>
</xs:complexType>
</xs:element>
</xs:schema>

Fig. 2.6 An XML schema of ship cargo information
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Fig. 3.2 The UML class of marine casualty information
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Fig. 3.3 The abstract class for the XML schema definition
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Fig 3.4 EAES o] &3l AAHHE XML 27|nto|th, XML 27]|utE 9]
&3t ’SH%“} VHRE HASE 743" XML EAME AAETE 4 Ao
o]¢} o] FTH 27ntE F&tH AT ARIAE AFste=d wg-
Frel st

XML 27lvt= 7122 o= XMLY F4& zH3al glom & =&ddA
AHERE EAE S mER A W 4 SASS dedE(element) 2
A A3t )AL A st delHER AccidentZA 1F3 #Hoh 7t
deHES] IFEL HudgWESQ Accdent_class®z 1E3 Ao}
Accidentloll 43t d2|HEEL Table 3.3 AHE F4F2o £AHE
ojt}.

s

<?xml version="1.0" encoding="EUC-KR"?>
<xs:schema xmlIns:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:element name="Accident_class">
<xs:complexType>
<xs:sequence maxOccurs="unbounded" minOccurs="0">
<xs:element name="Accident">
<xs:complexType abstract="true">
<xs:complexContent>
<xs:extension base="ComplexTypel">
<xs:sequence>
<xs:element name="At2#S" maxOccurs="1" minOccurs="1" type="xs:string"/>
<xs:element name="AI21¥" maxOccurs="1" minOccurs="1" type="xs:string"/>
<xs:element name="AtD 2 Al" maxOccurs="1" minOccurs="1" type="xs:string"/>
<xs:element name="?E£" maxOccurs="1" minOccurs="1" type="xs:string"/>
<xs:element name="Zd %" maxOccurs="1" minOccurs="1" type="xs:string"/>
<xs:element name="#2a" maxOccurs="1" minOccurs="1" type="xs:string"/>
<xs:element name="&3b" maxOccurs="1" minOccurs="1" type="xs:string"/>
<xs:element name="&ZEa" maxOccurs="1" minOccurs="1" type="xs:string"/>
<xs:element name="4&b" maxOccurs="1" minOccurs="1" type="xs:string"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>

Fig. 3.4 The XML schema definition of marine casualty information
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Accident_class2A4 183} o @}

<?xml version="1.0" encoding="EUC-KR"?>
<Accident class>

<Accident>
<A S >0l A HI2009-057S </AFHHS >
<AFAZE >0 ZYHE-320 THEH S9U30015, 0H LBS SSAH</AIFHE>
<A YUAI>2008-11-22 @& 4:35:00</ AL 2 A >
<P T>34555720.4x</F >
<ZET>128503F852.8x</ET>
<HHa>AYE-35, 930015 </ Ta>
<HHb>A A S </H Hb>
< ZEa>0oM MUAM</HEa>
<HEb>UH</EEb>

</Accident>

<Accident>
<A S >0l A H2009-0695 </AFHHS >
<AMZE>OIAZERUH HIZHAZS / AR AS20HE 24165 S A2 </AHH 2 >
<A1 AI>2009-08-25 @= 9:12:00</ A 12 A
<PE>34T44F09%</FT>
<ZET>128556F06x</E >
<HdZa>ol2HAIES</HZa>
</ %b>4LSH(NINGHUA)416 </~ B h>
<tHZa>0tARERHIH</HEa>
<HEb>HFMBSPE</HEb>

</Accident>

\%

Fig. 3.5 The XML document of marine casualty information



35 XML 847 +&

2 AoAx = Fig 3.1¢ XML #A488%4 = UML S32=7¥ XML
270k A E S WA, E o8 2AnE wgos XML EAS A
Hake wAe] FES FHoz dga

UML & z=olA XML 271vHE Aolsts HAol= EAEA AFste

e A Aga XML 4 BAde fs) 728 253 st Aol =
. sl FATAE e XML 7]k Alelo] 82 XML T 242 F
s 72t ARES o5& FESIAL FET OI%% Bl o] § o2 o] 3
FArLH e} AAdT
3.5.1 UML S 2=28E XML £7|1} A<
XML 2=7]u} geojo kAl EAdA AlFste 2 wigtolgts 2kqjo] 3
83ttt EA= XML 2710 g I3k e tolojadls Id « 3l
Iy sass At 2d #HE2 UML 228 XML 270t

dd

A A4 Astel Bag dolojage Tely] 9is) MBS ozt
g & gov Fux vyl Fann.

K

Fig 3.6 EACA A Fste 2 ¥ 7)5& o83t UML S8
XML 271v} HolE 93 Fgland=z HEs J1Yo|t) Fig 3.6 29
AccidentZ#) 2~  ComplexTypelo. &, ol oA HudgHE
(topLevelElement)ell ZgtEof o}, o] F2=Z <ls] XML A4 Al
O3 @ F2E YA "ot FEEE FESHY 71557 w&Eel XML
EAE B A4 gofd 4+ Utk



«X5DtoplevelElement»
Accident_class

«XSDcomplexType»
Accident_class::
ComplexType1

«XSDcomplexType»
Accident_class:
ComplexType1::Accident

MAHE stnng
MHEH string
MOS A string
Y& string
AT sting

& Ha string
&b :stnng
& ZEa string
& Eb string

A

Fig. 3.6 The diagram transformed from the abstract class
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Fig. 3.7 The flowchart of the marine casualty XML generator
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Fig. 3.8 The user interface of the marine casualty XML generator




Table 3.5 The description of the marine casualty XML generator
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<?xml version="1.0" encoding="euc-kr" ?>

- «<xs:schema xmins:xs="http://www.w3.org/2001/XMLSchema">

- «xs:element name="Accident_class">

- <XS:

complexType>

- «xS:sequence:
- <xs:element name="Accident">

- <xs:complexType abstract="true">

- «<xs:complexContent>

- =xs:extension base="ComplexTypel"=>

- <xsisequences

=xs:element name="AFRIYIZ" type="xs:string" minOccurs="1" maxQccurs="1" />
=xs:element name="AFH'®" type="xs:string" minOccurs="1" maxOccurs="1" /=
=xs:element name="AIDZAl" type="xs:string" minOccurs="1" maxOccurs="1" />
<xs:element name="#l =" type="xs:string" mnOccurs="1" maxOccurs="1" />
<xs:element name="A X" type="xs:string" minOccurs="1" maxCccurs="1"
<xs:element name="%a" type="xs:string" minOccurs="1"
<xs:element name="MEb" type="xs:string" minOccurs="1"
<xs:element name=' " type="xs:string" minOccurs="1"
<xs:element name="4 " type="xs:string" minOccurs="1" maxOccurs="1" />
<,"x5:sequen(e>

</xs:extension>

</xs:complexContent=
«/xs:complexType>
</xs:element
</%sisequence>
</xs:complexType=
</xs5:elements>

</%¥5:5chema=

Fig. 3.9 The XSD viewer of the marine casualty XML generator
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