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TEXMLER

e GML (Geography Mark-up Language) &% 5
XML (eXtensible Mark-up Language ) i % 1l
)ﬁﬁﬁ%)?é, U RIE TR EFETERAE. FEEg

FABZ

— GML#e/# 7 XML B &8 /A M AR ], 20XML
Namespaces, XML Schema, XIlinks.

— BEARRIEMIBTEEMIEES, Wfeature, geometry,
topology, 3D, ...




12 & RV TS = (tag)

e Syntax e Component

— <tagname> — F1REE (Element start-
tag)

— <tagname attribute="value”> — BB MFIaEE (Start-tag
with an attribute)

— </tagname> — ERZE (End-tag)

— <tagname/> — ZE1EH (Empty-element tag)

— <tagname attrl="valuel” — BEMZEZE (Empty-

— attr2="value2’/> element tag with two

attributes)
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7t 3 (element)

e JT % (element) EEXML 34 89 & A HH 4
e JT % (element) LAMZ2 % (tag) 2k 2 F&

e Elements must have a closing tag

e Elements must be properly nested

<book>
<title>My First XML</title>
<prod id="33-657" media="paper"></prod>
<chapter>Introduction to XML
<para>What is HTML</para>
<para>What is XML</para>
</chapter>
<chapter>XML Syntax
<para>Elements must have a closing tag</para>
<para>Elements must be properly nested</para>
</chapter>
</book>

Institute of Information Science, Academia Sinica ;




X 42248 (Document Parts)

=<l-comments and processing instructions allows here-=

Institute of Information Science, Academia Sinica



A example of XML

<?xml version="1.0" encoding="UTF-8"?>
<!-- edited with XML Spy v4.0.1 U (http://www.xmlspy.com) by Alexander ( PrOIOQ
Pilz (private) --> J
<Company xmlns="http://my-company.com/namespace"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemal ocation="http://my-company.com/namespace.xsd">
- Parent <Address xsi:type="US-Address">
<Name>US dependency</Name>
] <Street>Noble Ave.</Street>
Child  <city>Dallas</City>
<Zip>04812</Zip>
<State>Texas</State> Body
- Parent </Address>
<Person Manager="true" Degree="BA" Programmer="false">
<First>Fred</First>
<Last>Smith</Last>
<PhoneExt>22</PhoneExt>
<Email>Smith@work.com</Email>
</Person>
</Company>
<!—This xml document just for educational demonstration, don’'t be
shareable-->




XML Schema

2. Declaration
3. Simple Type

6. ldentity constraint
/. Schema Composition

More details to www.iis.sinica.edu.tw/~evirt/report.ntm
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Why namespace?

name:book
« A book record XML tutorial
<book>

<name>XML tutorial</name>

</book>

 An author record
<author>
<name>Chin-Lung Chang</name>
<author>

Chin-Lung Chang

 Combining book and author records? A conflict of element name!

<book>
<book name>XML tutorial</book name>
<author__name>Chin-Lung Chang</author_name>

</book>

Institute of Information Science, Academia Sinica




XML Namespace

 Namespace: A collection of element and attribute names
— The namespace is identified by a URI.

— Two-part naming convention:

e The prefix name
* The URI of the XML Namespace

o xmins:foo="http://www.foo.org/"

Institute of Information Science, Academia Sinica -




Declaring Namespace

* Namespace are declared using a special attribute that
starts with the xmins attribute name.

* Itis not possible to associate a prefix to an empty URI
string. Ex. xmlns:prod=""

 Anexample:
<prod:product xmlins:prod="http://example.org/prod”>
<prod:number>557</prod:number>
<prod:size system="US-DRESS”>10</prod:size>
</prod:product>

Institute of Information Science, Academia Sinica ;



Target Namespace

o XSDL allows a schema document to define ONE namespace, known
as its target namespace

— A schema document cannot have more than one target namespace.

— Elements defined in the schema document will be referred to by the
target namespace.

 Every component declared or defined by a global declaration is
associated with that target namespace.

e Local declarations may or may not use the target namespace.

Institute of Information Science, Academia Sinica N\




Target Namespace: An Example

<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema”
xmlns="http://example.org/prod”
targetNamespace="http://example.org/prod”>

<xsd:element name="number” type="“xsd:integer”/>
<xsd:element name="size” type="SizeType"/>

<xsd:simpleType name="SizeType”>

</xsd:simpleType>

</xsd:schema>

Institute of Information Science, Academia Sinica L
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Complex Type Definition: Examples

<xsd:complexType name="ProductType">
<xsd:sequence>
<xsd:elementname="number* type="ProdNumType"/>
<xsd:element name="name" type="xsd:string"/> Simple
<xsd:element name="size" type="SizeType"/> Element-only
</xsd:sequence> Mixed
</xsd:.complexType> Empty

<xsd:element name="product" type="ProductType"/>

<xsd:element name="product">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="number" type="ProdNumType"/>
<xsd:element name="name" type="xsd:string"/>
<xsd:element name="size" type="SizeType"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>

Institute of Information Science, Academia Sinica




Model Group

 The order and structure of the children of a complex type are known
as its “content model”,

* Model group allow you to group child element declarations or
references together to construct more meaningful content models.

 There are 3 kinds of model groups:
— Sequence
— Choice
— All

» Every complex type has exactly one model group child.

Institute of Information Science, Academia Sinica -




Sequence Groups

<xsd:complexType name="ProductType">
<xsd:sequence>
<xsd:element name="number" type="ProdNumType"/>
<xsd:element name="name" type="xsd:string"/>
<xsd:element name="size" type="SizeType" minOccurs="0"/>
<xsd:element name="color" type="ColorType" minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>

<product>
<number>557</number>
<name>Short-Sleeved Linen Blouse</name>
<size system="US-DRESS">10</size>
<color value="blue"/>

</product>

Institute of Information Science, Academia Sinica



Attribute Declarations

<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">
<xsd:attribute name="effDate” type="xsd.date"/>
<xsd:complexType name="ProductType">
<xsd:sequence>
<l--..-->
</xsd:sequence>
<xsd:attribute ref="effDate"/>
<xsd:attribute name="local” type="“xsd:string”/>
</xsd:complexType>
</xsd:schema>

Institute of Information Science, Academia Sinica )




How to Derive Complex Types?

* Restriction
— Restricting the valid contents of a type.
— Values of new type is a subset of those of the base type.
— All values of the restricted type are valid with respect to the base type.

» Extension
— Adding additional children and/or attributes to a type.

Institute of Information Science, Academia Sinica L




Complex Type Extension (Example)

Extended:

<xsd:complexType name="ShirtType">
<xsd:complexContent>
<xsd:extension base="ProductType">
<xsd:choice maxOccurs="unbounded">
<xsd:element name="size" type="SizeType"/>
<xsd:element name="color" type="ColorType"/>
</xsd:choice>
</xsd:.extension>
</xsd:complexContent>
</xsd:complexType>

Institute of Information Science, Academia Sinica




<xsd:complexType name="ProductType">
<xsd:sequence>
<xsd:element name="number" type="ProdNumType"/>
<xsd:element name="name" type="xsd:string"/>
<xsd:element name="size" type="SizeType" minOccurs="0"/>
<xsd:element name="color" type="ColorType" minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="RestrictedProductType">
<xsd:complexContent>
<xsd:restriction base="ProductType">
<xsd:sequence>
<xsd:element name="number" type="ProdNumType"/>
<xsd:element name="name" type="xsd:string"/>
</xsd:sequence>
</xsd:restriction>
</xsd:.complexContent>
</xsd:.complexType>

Institute of Information Science, Academia Sinica



Attribute Restriction: Examples

<xsd:complexType name="BaseType">
<xsd:attribute name="a" type="xsd:integer"/>
<xsd:attribute name="b" type="xsd:string"/>
<xsd:attribute name="c" type="xsd:string" default="c"/>
<xsd:attribute name="d" type="xsd:string"/>
<xsd:attribute name="e" type="xsd:string"/>
<xsd:attribute name="x" type="xsd:string"/>

</xsd:complexType>

<xsd:complexType name="DerivedType">
<xsd:complexContent>
<xsd:restriction base="BaseType">
<xsd:attribute name="a" type="xsd:positivelnteger"/>
<xsd:attribute name="b" type="xsd:string" default="b"/>
<xsd:attribute name="c" type="xsd:string" default="c2"/>
<xsd:attribute name="“d" type="xsd:string" use="required"/>
<xsd:attribute name="e" type="xsd:string" use="prohibited"/>
</xsd:restriction>
</xsd:complexContent>
</xsd:complexType>

Institute of Information Science, Academia Sinica
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substitution group(1)

» Each substitution group consists of
— ahead
— One or more members

 Wherever the head element declaration is referenced in a content model, one of the
member element declarations may be substituted in place of the head

— Element substitution

head

members £

Figure 16-1 Substitution group hierarchy

Institute of Information Science, Academia Sinica




substitution groups(2)

 Each element declaration can only be a
member of one substitution group

A member of one group may be the
head of another group

* tShirt and blouse may substitute for
product (or shirt) o

' members




Example: head

<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">
<xsd:element name="items" type="ItemsType"/>
<xsd:complexType name="ItemsType">
<xsd:sequence>
<xsd:element ref="product" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
<xsd:element name="product"” type="ProductType"/>
<xsd:complexType name="ProductType">
<xsd:sequence>
<xsd:element ref="number"/>
<xsd:element ref="name"/>
</xsd:sequence>
</xsd:complexType>
</xsd:schema>

Institute of Information Science, Academia Sinica




Example: member

<xsd:schema xmins:xsd="http://www.w3.0rg/2001/XMLSchema">
<xsd:element name="shirt" type="ShirtType* substitutionGroup="product"/>

<xsd:complexType name="ShirtType">
<xsd:complexContent>
<xsd:extension base="ProductType">
<xsd:sequence>
<xsd:element name="size" type="ShirtSizeType"/>
<xsd:element name="color" type="ColorType"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<l--..-->
<xsd:element name="umbrella" substitutionGroup="product"/>
<l--...-->

</xsd:schema>

Institute of Information Science, Academia Sinica




Example: GML

<element name="City" type="app:CityType"’
substitutionGroup="‘gml:_ FeatureCollection'/>
<complexType name="'CityType'">
<complexContent>
<extension base="'gml:AbstractFeatureCollectionType'>
<sequence>
<element name=""topologyModel"
type=""gml :TopoComplexMemberType' minOccurs="0"/>
</sequence>
</extension>
</complexContent>
</complexType>
<element name="Lake" type="app:LakeType"’
substitutionGroup="gml:_ Feature'/>
<complexType name="LakeType''>
<complexContent>
<extension base="'gml:AbstractFeatureType'>
<sequence>
<element name="'extent" type="'gml:SurfacePropertyType'/>
</sequence>
</extension>
</complexContent>
</complexType>

Institute of Information Science, Academia Sinica
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GML & —%&3

e GML @XMLH

\il
Sk
ﬁ
X
AL

RUG—F 2 -

W3C [ Al J P ~FEes
L,

O0GC [ GML } E:'P”‘

Application

Schemas L ARATAE S

iz :z p www.flakesoftware.co.uk
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—FGMLX &R B 1.

HNE LR IR P
FES N % d B I8 B

5

[ BB A ik

2 GML schemas z_s
application schemas® =&
Friiodlaz ™

P & M eschema language
kXA TR F

[ Apnlication ]
schema
e > 4rUML{-ER model

13z application schema®

[ =]
§
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GML Schemas

e GML3.1L.1F8E29 {#

GML Schemas, B P B

- GML Schemas RAER | e

WIEZPRESE, fofeature, | LT
geometry, topology..., B |
& schemas= TR | @
ANETET ] — 16 FE 78 i e
1k P

winks.
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GML Schemas

o A schemas. —#%AIEE A (syntax)

o [EH&E K (Feature Model)

o EAXRE{JEITEZ (0d, 1d, 2d)

e HMI0HY 3 T & T (Additional geometric primitives) (0d,
1d, 2d, 3d)

o & {a]#H Bk (Geometric composites)

e #e{a] B2 £ (Geometric aggregates)

e [FEIZE£E X (Coordinate reference systems)

e 2% & Ft(metadata)t il
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GML Schemas

o EIREAT%(Topology).

o EFfR] EFAFNEIREREHL,

« & ##(Definitions and dictionaries)
o HEf{u. =MH{i(Unitof Measure).

e JFm(Directions)

o FZH ¥ (Observations)

o fA1&=X & #t(Coverages)

o FEEX#kZ\ (Default styling)
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GML Application Schema

e GML Application Schema-g —E#B 4N BIZE+E, WNES

GML
: | Geometry || Basic |:| .. Topology
Schema || Schema i - Schema

GML Profile
LBS App Schema Tiger App Schema

Display Schema Spatial schema

i :2 p GIP Lab.



GML &= A&

ERE R s s s
u_'? 'EE” E\} “;ﬁ,?(” ?\. J‘\ B m&gé
\ (B efLend & Byt 2 BFenvbd 1)
i) B# i3 (Association) )
(Class) > (Class)
EXx. BEH XX Hradb g
adtm™ 2] EERE
#HZRER 9N &t B

i3 :z p Galdos Inc.




GML #& 2
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| oA (e
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Ex. &it101

i3 :z p Galdos Inc.
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=LY

Road |

— name I E£2195

—  class HALE

— centerLineI~ ng:CurveI
— maintainer I A=W

A B AR EHFER(MEA BT PR K -

i
Wi
e
dnp
CC
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=LY

i
s
tE
Gt

<Road gml:i1d="CR195">
<name>E3195</name>
<class>mfi</class>
<centerLine>
<gml :Curve>...</gml:Curve>
</centerLine>
<maintainer>>"Li</maintainer>

</Road>
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=LY

i
s
tE
Gt

Road I

—  name I #4195

— class I ARLE

— centerLineI—ng:CurveI

— maintainer |~ auth:Authority I

— name 2B

— type I FH
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=LY

<Road gml:id=" CR195">

i
Fi
e
dnp
CC

<name>E3195</name>
<class>mfi</class>
<centerLine>

<gml :Curve>...</gml:Curve>
</centerLine>

<maintainer>

<auth:Authority gml:id= "AU028">
<name>’tEEEl</name>
<type>Fﬁﬁ$ﬁf</type>
</auth:Authority>
</maintainer>

</Road>
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=LY

]
Wi
e
ap
cC

<Road gml:id= "CR195">
<name>%3195</name>
<class>mfi</class>
<centerLine>
<gml :Curve>._..._</gml:Curve>
</centerLine>
<maintainer xlink:href="urn:x-auth:AuUu028"/>

</Road>

MG A E T 05 27 ¥ v % iExlinkchref kB8 o

= xlink:href g 22 A kB H v 5 EeanfhitE o

s PR B ende 27 LR - GMLY - 3R R e s e
BoArp SR 2 P o




GML &= A&

A AT A BIA /B

<Rl & EAE>
<h P 71>

<A > </ EF
</ Bt b F1>

< & HN>

</ttt FEN>
</BlA<A i & H>
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GML &= %Y
<BAA] B & f>

< fE>
<A Ak &> </ B AL

AT B
<1 ¢ Fi2>
<3l & - A
</ Bl A
</ Bt &AL
<Al & H>
</ it & fi2>
<fft & FEN>
</ otk AN

</ B & &AL
Bt/ T AR T L W D R
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GML &= A&

<abc:House> /

<abc:numRooms>8</ abc:numRooms >
<abc:address>1234 Main St</abc:adress>
<abc:type>Town house</type>

'<gml.extentOr>
/ <gml:Polygon srsName = ““ ... “ />
<gml:exterior>
<gml:LinearRing>
<gml:coordinates>.... </gml:coordinates>
</gml:LinearRing>
</gml:exterior>

</gml:Polygon>
</gml:extentOf>

X BB

</ abc:House >
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GML — &=

. UML,‘J‘;E Feature
E\,]J jg -—‘-’FT
A Sub-type
S B P if
£
FOR & AR N g R ofoid B AR Acen 5 5] (subclass)
L
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An example of feature collection

<Rivers>
<name>X KA </name>
<gml : featureMember>
<Segment 1d="001"">
<gml :centerLineOf>
<gml :curveProperty>
</gml :curveProperty>
</gml :centerLineOf>
</Segment>
</gml :featureMember>
<CrossArea>
<Towns>=&Em</Towns>
<Towns xlink:type = “simple” xlink:href = “#®&K&E"/>
</crossArea>
</Rivers>

Institute of Information Science, Academia Sinica




The GML application schema for above
example

<element name="Rivers" type="Rivers"
substitutionGroup="'gml: FeatureCollection'/>
<complexType name="Rivers'>
<complexContent>
<extension base="gml:AbstractFeatureCollectionType'>
<sequence>
<element name=""name" type="'string'/>
<element name="'gml:featureMember'/>
<element name=''crossArea'" type="'crossAreaType'' />
</sequence>
</extension>
</complexContent>
</complexType>

Institute of Information Science, Academia Sinica N\




= A FeatureCollectionBYGML 3 £

<abc:FeatureCollection>
<abc:featureMember>
<. —LEE®E.>
</abc:featureMember>
<abc:featureMember xlink:href="http:// ...”/>
<abc:featureMember>
<. —EEE.>
</abc:featureMember>
<abc:featureMember>
<. EBERHEEFHNELEME. >
</abc:FeatureCollection>

# ¢ <abc:FeatureCollection> ¥ - i# -~ % (element) > v s9p & $ic
;¢ (content model)&_¢ gml:AbstractFeatureCollectionType /=2 -

Institute of Information Science, Academia Slnla
Z ) \Vi a



=L HE 2

Node

Edge

Face

g
\reril /

Feature

Topology Property

Geometry Property

Sub
Type

' Topology

Sub
Type

g ¥t — B =2 (Features)

Point

Curve

Geometry

Surface




GML # fa 1R &

AhstractGeometry AhstractGeometryCollectionBase
. ==restriction== .
Qid: 1D -1 -srsMame; uriReference
srsMame: uriReference

oo T

-geometrtlember GeometryCollection
Point !
|
1 -roordinates ; string iy
| ==restriction==
|
Coord LineString GeometryAssociation MultiPohyon
¥ decimal 2.7 -toordinates ; string polygonmemberPolygon
y. decimal [
Z decimal
2 Box - -
MultiLineString
-czoordinates : string [ | - - - -
lineStringMember: Linestring
4.7 0.1
LinearRing -
==attrihuteGroup== ——
- i - ot ultiPoi
cailiizs. Sy AssociationAttributeGroup
- pointMember: Point
actuate: string
-innerBoundaryls | 0.* 1 |-outerBoundaryls arcrole: uriReference
href. uriReference
remoteSchema; uriReference
Polygon rale: uriReference
showy: string
title: string
trpe : string ="simple"

GML 2.0 geometry Institute of Information Science, Academia Sinica




& {n] [ L

GMLIE & & fn 1 e % o

A B AP g "(“geometry-valued”. )

Bk - it e RIAChE e Gl A

<F f 2P gmhid = “ 5 4 1017> J
<gml:centerOf> <
e.g. <gml:Point srsName = “...” > ...
</gml:Point>

</gml:.centerOf>
</B bh=o@>
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GML [B] 185 2 {a]

<tgml:z= 3 gmliid=“ - #* 101">
<tgml:#Z & #>101</tgml:H & #ic>
<tgml: 3 ¥ @ * >3 X H</tgml: 2 = @ * >
<tgml: @ # uom=“#m2">100000</tgml: = %z >
<tgml:Ap 28 imig >5 frls </tgml:Ap 28 iFag >
<tgml:{F5.>45</tgml: &85>
<gml:location>
<gml:Point srsName = “ ... “>
<gml:coordinates>55661.1454,
454656.67</gml:coordinates>
</gml:Point>
</gml:location>
</tgml:iE 5 >

'3 :z § Galdos Inc. ! GML Namespace




GMLH: & — & & % %

gt (point-valued) & [+ :
(P Vot 4% (curve-valued) % 1+

e centerOf
e centerLineOf

e |ocation
e edgeOf
* position

% (Surface Valued ) %
e extentOf
e coverage
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— i 1% 152 A B9 GMLZ& {a] £8 )

] —> © — —— —
e PoInt— /
e Line String (linear) @

e Polygon (linear)

e MultiPoint —> 000000 §§

e MultiLineString >

e MultiPolygon —
e MultiGeometry —1
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Point

<gml :pointArrayProperty>
<gml:Point>
<gml :coordinates>311153,2770508</gml :coordinates>
</gml:Point>
</gml :pointArrayProperty

Institute of Information Science, Academia Sinica




Line

<gml :curveProperty>

<gml :Curve>
<gml :segments>
<gml:LineStringSegment>

<gml :coordinates>311176,2770535
311177,2770530. .</gml :coordinates>

</gml :LineStringSegment>
</gml :segments>
</gml:Curve>

</gml:curveProperty>
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Polygon

<gml :polygonProperty>
<gml :Polygon>
<gml:exterior>CERFZENSZEF2AME, HIFgml:interior)
<gml :Ring>
<gml :curveMember>
<gml :Curve>
<gml :segments>
<gml :LineStringSegment>
<gml :coordinates>311030,2770504 .. 311030,2770504
</gml :coordinates>(E—EEZF MM KRE—EEZR R EHER)
</gml:LineStringSegment>
</gml :segments>
</gml :Curve>
</gml :curveMember>
</gml :Ring>
</gml -exterior>
</gml:Polygon>
</gml :polygonProperty>
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Some examples

e The ESRI's GML document
e The example of GeoWeb Workshop

o HibTHEUMH£EE #
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