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AGH Geography Markup Language (GML)

e The standard for coding, spreading and
collecting geographical information
e ISO standard (ISO 19136:2007)

e The implementation of XML (eXtensible
Markup Language)




AGH Used software and data

e Software:
- ArcGIS
- Open]JUMP
- Quantum GIS
e Data:
- Polish Topographical Database (TBD)

- several dozen files, each containing
information about one thematic layer

- publicly accessible schema files

<?xml version="1.0" encoding="utf-8"2>

<Plik_TBD xmlns="http://www.gugik.gov.pl/TBD"

xmlns:gul="http:/ fwww . opengis.net/gml”

xmlns:xlink="http: f fwww.w3.0rg/1999/xlink"

¥wlns:xsi="http:/fwnr.w3. org/2001/XMLSchema-instance”

xs1ischemalocation="http: f fuww . qugik.gov.pl/TBD TBDGML verl 34.xsd">
<Mecadane>

AGH GML example .

<X_KOD_TBD>ADPAO01</X_KOD_TED>
<X_AKTUALNOSC_G>2006-02-28</X_AKTUALNOSC_G>
<¥X_AKTUALNOSC_A>2006-02-28</X_AKTUALNOSC_A>
<X_KAT_DOKL_GEOM>2</X_KAT_DOKL_GEOM>
<X_ZRODLO_DANYCH_G>PRG</X_IRODLO_DANYCH_G>
<X_ZRODLO_DANYCH_A>PRG</X_ZRODLO_DANYCH_i>
<X_KAT_ISTNIENIA>1</X KAT_ ISTNIENIA>
<X_RODZAJ_REPR_GEOM>ZU</X_RODZAJ_REPR_GEON:
<X_DATA_UTWORZENIA>2006-11-21</X DATA UTWORZENIA>
<X_DATA_NODVFIKACJI>2006-03-07</X_DATA MODVFIKACJI>
<ID>1</ID>
<ID_TERYT>3064011</ID_TERYT>
<NAZUR>M. Poznan</NAZUA>
<ID_POWIATU>3064</ID_POWIATU>
<OBSZAR>
<gml:Polygon>
<gml:outerBoundaryIs>
<gml:LinearRing>
<gml:coords>
<gml:X>364025.18</¢gml: X>
<gml:¥>507520.82</gml:¥>
</gml:coord>

<gml:coords>
<gml:X>375466.77</ gl X>
<gml: ¥>508450 . 76</ gl V>
</gml:coord>
</gul:LinearRing>
</gml:outerBoundaryIs>
</gml:Polygon>
</ OBSZAR>
</ ADGH_A>
</Dane>
</Plik_TBD>




AGH Schema

A model of information structure
description

e Describes allowed positions of tags and
text in structurally correct document

e What can occur in a given context is
defined by a rule

e Two types of rules:

— content model rules describe the order of
element occurrences

- data type rules describe valid data units
e GML is a schema

thd_base_topo.xsd

<comp lexType name=* ‘nm_nm_j IlFll_l’ZlTllEE " abstract="true®:>
ACEHE IERCERE SRS B
3dgm_a-XSd ! <extension base="gml:AbstractFeatureType® >
<fuml version="1.0% 7 K <sequence>
amespace="http: f e gugik, gov .rl!runf xml <element names='X KOD THD® >
<zimpleTypes

AGH

ocation=" .. /hasefthd_base_topg.xsd" /> <restriction base="steing'>
“Thd: Tym ADGH A" | cminlength valy
|_substiee b : THD_TOP0_FEATURE® /> | cmaelength valus=®6*/>
<complexType & *Typ_ADGH_A" >
<comp lexContent>

</restriction>

</ simpleTypes
“extension base=*thd:Typ THD_TOPO_FEATURE® > </element>
<segquences <@lemant names X AKTUALHOSC 6* ty “date* />
(<& lement names" ID* I <element names'X_AKTUALHOSC A" types*date’/>
=" thd:SL_IDENTYEIKATOR® />
e lement name=*ID TERYT >
et thd_base.xsd
<restriction bas ®ml version="1.0"3>
cminlengrh chema targetNamespaces http: [fwnd . gugik.gov .pl/TBD"
<maxlength v <annoat ionr
tfresceict lon: <import namespace=‘http:/f/fwer. opengis.net /gnl®
</=impleTypes> schemalocati cod oo fumLf2 1 2 ffeature esd” />
mdaat <element n Lik_THD®

<element Tel="thd: OBSZAR" /> .
subatitution

<mlement nam

ip="gml: FeatureCollection®>
ane

</ sequence>
</extensions \‘
</ comp lexContents gubotitutd
</ comp lexType> <zimpleType nem
<f schemas <reatriccion I

:featurchember” >
IDENTYFIRATOR®

®tring >
<maxlength value=*38°/>
feature.xsd \ | </resteiceions
</simpleTypes

[felement name="polygonProperty”
type=“gal:FolygontropertyType®

<element name="PUNKT®
cypes®gul i FaintPeopert yType”

icu fgml: geometryProperty”/

= subatitutionGroup="gml:peintProperty” />
<comp lexType name="FolygonPropertyType® > <mlement name=*LINTA®
<complexContent> type="gml:LineStringPropertyType"
CERITTISCiON aubatitys up="gml:lineStringProperty” />

baze=" gnl:Geamet ryAsseciationType” >

el

<seguence 2= 00 - -
——— .
FryT—— L Fotvaon'7 cype=® gml i PolygonPropertyType J

s substitutionGroup=*gml:polygenProperty”/




feature.xsd \ | /restrictions

- </=simpleType>

[<element name="polygonProperty” <element name="PUNKT®
type=*gal:PolygonPropertyType® cype="gml:PointPropertyType”

Jeubacic, G gl geometryProperty”/ substitutionGroup=" gel:pointProperty” />

<complexType o “PolygonPropertyType” >
<complexContent:

AG H <Eestriction

= <element names=*LINIA*

type="gml:LineStringPropertyType”
a lineStringProperty”/>

baze=* gml:Geamet ryAssociationType’ >
<sequence Docurset 0>
T ype="gml : PolygenProper tyType” ]
s , :\;bst itutionGroups® gml:polygonProperty® />
<attributeGroup ref=sxlink:¢impleLink=/> [/ JChema>
<attEibute ref='gml:remotegchema®
use="optional® />
</reatriction> ﬂ*elmnc Bame=*L * type="gmliL g ]
</complexcontents _Geometry' />

f Type name='L >

</ comp lexType>

santensicn base= galikbstzactOemmetirtype'
geometry.xsd bt it
<chatce>
<element = Palygon® pe=’gml :PolygenType” <element ref="gmliceord®
substitut lonGroup=" gml: Geometry® /> e 4
<complexType ve=" PolygenType® > <element ref="gmli
<eomplexContents </ ehBIEE:
base=* ¥Type' > </ sequence>
<sequence> </extension>

<
cmp lexTypes

g Lentontents

l <eLe: word® Lypes’gmliCoordType’ />
</ sequence> <conplexType nams=*C >

</extansion» <aequencer
<f complexContents i

</ complexTypes cype curs="0y>
semt decimal® =0q/>

Telement mames'outerBoundaryls® </ mequences

type=" guliLincarRingembe rType /> </ ecaplexType>

<element name="inneroundaryle" [<elw\-.m o T EypesT gmliCeor Lo ]

Eypes" gul:LinearRinglonbe s Type' /> <canplexType CoordinatesType >

<eomplexType nase' LincarRingHeaberType” >
<ccmp lexContent

tring
catcribute mame

=toptional® defaultes.*/>
ca
“optional® defa:
et

“wtring®

<atcribuce

Eeres gml:Asseciationhtteibutedroup’ /> string® “optiomal® defe:

</restrictions </extension:

</ complexdontents </simpleContant>

AGH Software - ArcGIS

e Data Interoperability extension

- allows to convert files from one format to
another

— also allows to choose suitable schema files




AGH Software - OpenJUMP

e Template file instead of schema file

- deep knowledge of the data recorded in
GML file is required to create it

AGH OpenJUMP’s template

<Dane; <?xml wersion='1.0' encoding='UTF=-8'7%>
<ADGN_A>
[¢X_EOD_TED-ADPAO1</X KOD THD: | <JCSGHMLInput Temp lates>
. L _ =02 _AET _ (Cnl].:c:t,:iunElcm:nb;Dun:(}Coll:ct;inn}:l:m:nt,)
<X AMTUALNCSC_A»2006-02-28</¥ AKTUALNOSC_R> <FeatureE L:ml:nt,:-ADGH_AQ'F:nt,ur eElement >
<X KAT DOKL_GEOM»2</X KAT DOKL_GEOH»
<X_EZRODLO_DANYCH_G»PRG</X_ZRODLO_DANYCH_G> <ColupnDELinitiongs
<¥_ZRODLO_DANYCH A>PRG</X_ZRODLO DANYCH A» .
<X KAT ISTNIENIA>1</X HAT ISTNIENIA>
AT _KAT_ <neme neme>

<X _RODZAJ_REPR_GEON>ZU</X RODZAJ_REPR_GEON>
<X DATK UTUORZENIA>2006-11=-21</X DATA_ UTWORZENIA>
<¥_DATA_MODYFIKACII>2006-03-07</¥_DATA_WODYFIRACII>

<CyperSTRING</Cypes
<valueElement elementName="¥ KOD_TBD"/>

£ID>1</ID> <wvaluelocation position="body'/>
<ID_TERYT>3064011</ID TERYT> </ oo lumn>
<NAZUA=M. Poznan</NAZEA> <o lumn:

<ID_POUIATU>3064</ID_POUIATU> <name3¥ AKTUALNOSC G/name>
<type>DATE</ types

<gml:Polygons <valueElement elementName="X AKTUALNOSC G"/>
<gmlioucerBoundarylas <valuelocation position="body"/>
<gml:LineacRing> </ columns

<gml:coords>
<gml:E>364025.18</gml: > e
o il </ColumnDefinition

<gml:Y=507520,82< gmls ¥
</gml :coord> <GeometryElemenc30BSZARS/ Geome e yE lemantc>
</ JCSGHLInputTemp lates
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AGH Software - Quantum GIS

e Uses the OGR Simple Features Library to
import GML files
- it makes no effort to read the schema file

- instead it attempts to “guess” GML file
structure

e TBD file “is not a valid or recognized data
source”

AGH Other GML files

e AAA-NAS (Germany)

Ordnance Survey MasterMap (Great
Britain)
TOP10NL (Netherlands)

ArcGIS +
Quantum GIS +/-
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AGH .gfs file

<GMLFeatureClassLists
<GMLFeatureclasss

<Mamezax_Fahrwegachse</Names

<ElementPath=ax_Fahrwegachse</ElementPath:

<Datasetspecificinfox
<FeatureCount:>1350</FeatureZount >

</Datasetspecificinfos

<Propertybefn:
<Hameshreitebesverkehrsweges</Mames
<ElementPath:=breitebesverkehrsweges</ElementPath>
<Type>Integer</Types

</Propertybefn:

<Propertybefn:
<Mamesfunktion</Mames
<ElementPathsfunktion</ElementPath:
<TypesInteger</Types

</Propertybefn:

<Propertybefn:
<MamerhatDirektunten<Mames
<ElementPathrhatDirektUnten</ElementPath:
<TypesUntyped</ Types

</Propertybefn:

</ EMLFeatureclasss
< EMLFeatureclassLists

Il

AGH Conclusion

e Although GML formally exists for several years it
never gained the appropriate place among GIS
users

e More and more programs advertise themselves as
being able to read GML files, but only some of
them allow to simultaneously specify the file to
read and its corresponding schema

e Other approaches (simplified schema, attempt to
guess the file structure) can also give positive
results but they require user to have knowledge of
at least basics of GML

e We should wish ourselves creation of freely
accessible application allowing loading of GML files
along with schemas




