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Introduction to the basic architectur of deegree

deegree includes implemenations of the the following OGC and ISO specifications:

Web Feature Service (WFS) 1.0.0

Web Map Service (WMS) 1.1.1

Web Coverage Service (WCS) 1.0.0

Web Terrain Server (WTS) 0.3.2

OGC Web Services Stateless Catalog Profile 0.0.6 (WCAS)
Filterencoding 1.0.0

Styled Layer Descriptor (SLD) 1.0.0

GML 2.1.2

Grid Coverage

Coordinate System Transformation

ISO 19107 geometry model

The realization of the specification in deegree determines its package structure:
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Figure 1 extract of the deegree package structure

model

2

9|

5 €

o) 5

o I

3 5

9
1
£|
el
ol
S

-
-
-
-
-
-
-
-
B
-
-
B
B
L7
9
2|
ol
D
ASON
~s
=~
Ry
~<_

)
o
9|
9]
3
9l

latilon]

raumbezogene
informationssysteme



informationssysteme

[
g
g
K]
E
g

deegree geometry and feature model

Figure 2 extract of the deegree geometry model (overview)
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GM_Object impl

#emply : bookean = tue
#GM_Object Impi) : GM_Object Impl
+getCoordinatesystem()

+SEmpty) : boolean
+sefEmpty(in empty:boclean)
“+gefBoundary)

“+ransiate(in didoubke()
+distance) : double
+geiCentroid()
+getEnvelopel()

+infersects() : boolean
“+union)

“+intersection()

“+difference()
“requdsiother:Object) : boolean
+Hostingl : Sting

MultiGeometriesare collections|
o ‘simple’ geometries like points|
curves and surfaces

+GM_Aggregate_Impi() : GM_Aggregate_Impl
-GM_Aggregate_Impl) : GM_Aggregate_mpl
+gefsize() it

+merge()

+add()

-+inseriOpjectAt)

+se10bjectAl()

“HremoveOblect()

“+removeObjectAl()

+removeAll()

+getObjectat()

+gefAll) : GM_Object])

-+isMember() : boolean

+GM_MutPimitive_Imp{) : GM_MuttiPrimitive_impl
+merge()

+getPrimitiveAt)

+getAllPimitives() : GM_Primitive]
#calcuateparam()

+gefCoordinateDimension) : int

+getDimension() : int

GM_MuliCurve_Impl GM_Mutisurface_impl
serialVersionUD 273094287440921 6686

+GM_MutiCurve_impi( : GM_MuliCurve_mpl : “+GM_MulPoint_Impi) : GM_MuitiPoint Impl
+GM_MufiCurve._Impligme:GM_Curvef]) : GM_MuttiCurve_Impl “+GM_Mulioint_Imp{gmp:GM_Point(}) : GM_Multioint_Impl
+GM_MufiCurve._Impligme:GM_Curvef]) : GM_MuttiCurve_Impl ) 1 surface()) : GM ! +GM_Mulioirt_ImplgmpiGM_Point(}) : GM_Multipoint_Impl
+addCurve() 1 Surface])) : GM_! “+adcPoini()
+insertCurveAl() “+inseriPointAt()

“+sefPointAt)

“+removePoirt()

“+emovePointAf)

+gefPointAt)

“+getAlPoints() : GM_Poinf]

~calculatetrvelope(

~calculateCentroid()

#cdleulateParam()

++gefDimension( : int

Figure 3 extract of the deegree geometry model (detail I)
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this section shows 'smple’ primitive geometries. Curves and
GM_Primitive_impl sothey

eroeronID - or — 212165648 113155161 3 JoM_Orientebleprimitive All Geometriesuses GM_Positiors|

S et S tostare their coord nates

#GM_Primitive_Impl() : GM_Primitive_Impl

FAN a

GM_Piimifve_Impl<-@M_Point_Impl

GM_Point_impl
seriglVersionUID : long = 6106017748940535740L

+GM_Point impl() : GM_Point impl
+GM_Point_impi{in xdoube, in y:dobie) : GM_Point Imp!
+GM_Point_impl(in xdloube, in y:double, in zdouble) : GM_Point_Impl
+GM_Point impl( : GM_Point impl

+GM_Point impi() : GM_Point impl

+equdisioer:Object] : boolean

+gefDimension( : int

GM_Primifive_Impl<-GM_OrientobleRimitive_impl

+getCoordinateDimension) : int
+clone() : Object

+geX() : douole

+gefv() : double

+gefZ() : double

+getAsanay() : doubiel]
+hansiate(in cidoudie()
+gefPosition()

+intersects() : boolean
-infersectsAggregatey) : boolean
+contains() : boolean
+osting( : Sting

GM OrientablePrimitive_impl

-serialVersionUDD  long = 56552219304343964831
#otlentation : char = '+

GM Posiion Impl
sericiVersionUID : long — 378025567492 18243561
~point : double]] = null

-mute : double = 0.000001

—GM_Postion_Impi) : GM Posifon_Irmpl
—GM_Postion_Impi(in x.douoke, in y:doubie) : GM_Positon_Impl AN AN
~GM _Posttion_Impi(in x:double, in y:double, in z.double) : GM_Position_impl
~GM_Postion_Impllin coord:douiti(]) : GM_Postion_ Impl

#GM_Orent f
+gefOrentation( : char
+sefOrientationlin oriertafionchar)

- Impl) - GM_Orett five_Impl

GM_OrientablePinfifive_Impi<-GM_ OrlentableCurve_Impl

+clone) : Object
+geiX() : dotole

+gef() : double

+getZ() : double

+getAsanay() : doublel]
+hansiate(in d:doudiel)
+equals(otherObject] : boolean
+osting( : Sting

GM_OrientablePrimilive._impi<-Gi OrientableSurface_impl

GM OrientableCurve_Impl
1.#  |seravesionun : long = -133652834691775077L

@7 1 OrenlabieCurve_mpl( : GM_OrienfableCuve_Im|
#GM OtientableCurve_impl() : GM_OrientableCurve Imp

GM_OrientableSurface_imp!
@ l-seiclversionuD :long = 4169996004405925850L

#GM_Orientablesurtoce_Impl) : GM_OrientableSurface_impl
#GM_OrienfableSurface Impl() : GM OrienfableSurface_Imp|

GM_OrientableCurve_Imgi<-GM_Curve_Impl

GM_OtlentableCurve_Impl<-GM_fing_impl
GM Orentablesurtace_Impf<-GM_Suriace_impl

GM_Curve_impl

erialversionUD : long = 4060425075179654976L
#segments : Araylist = nul

GM Surface Impl
-seiialVersionUD : long = -214806910639 10968421
-area : double =0

GM Ring_impl
-setiaiversionUD  long = 91571446420506049281
-poins : GM_Postion]] = null
+GM_Ring_impi(points:GM_Posifion()) : GM_Ring_impl

+GM_Surface_Imp() : GM_Surface_impl +GM_Curve_Impl(segments:GM_CurveSegment)) : GM_Curve_Impl

+GM_Surface_Impi(in orientation:char) : GM_Surface_Impl| +GM_Curve_Impiin 2 G 1 : 6M_Curve Impll |, G\ Ring_Implpoints:GM_Posifion]) : GM_Ring_impl
+GM _Surface_Impl() : GM _Surface_Impl ~caloulatefnvelope( -calculateEnvelope()
+GM_Surface_Impi(in orientation:char) : GM_Surface_Impl| ~calculateBoundary() +isCyclef) : boolean
-calculateCentroidAreal) ~calculateGentroid() “+isSimple() : boolean
caicuicteBoundaryl #odculcteparom) +getDimension) : int
+gefCurveBoundary()

#caiculateParamy)
-calculatetnvelope()
+gefPerimeter() : double

+gefCoordinateDimension| : int
+getPositions() : GM_Posttion]
#sofositions(posifons GM_Postion])

“+gefDimension( : int
+gefCoordinateDimension( : int

+getireal) : double +intersects() - boolean +getAsCurvesegment()
+gefsuiaceBoundary( +getlengin() : double +gefCurveBoundary()
+gefNumberOBurfacePaiches() : int +geiNumberOfCurvesegments( : int “+equalsioher:Object) : boolean
+getsurfacePatchi) “+oeftarfoint( +clone : Object
+sefSufacePatchAl() +gefEndPoint() “intersects() : boolean
+inserfSurfaceRaichAt) +getAstineSting() -intersectsAggregatel) : boolean
“+addsuriacePatch() +getCurveSegmentAl) ++contains() : boolean

+deleteSurfacePatchAfin indexinf)
++equalsioher:Objec) : boolean
+gefDimension() : int
+gefCoordinateDimension( : int
+clone() : Object

+Hansiatefin d:douole())
+intersects() : boolean

+contains() : boolean

+containg() : bookean

+Hosting( : Sting

+sefCurveSegmentAl(
+inseriCurveSegmentAl(
“+addCurvesegment)
+deleteCurveSegmentAf(in indexint)
+isEmpiy() : boolean

+hansiate(in d:doubiel)
+equals(ofher: Object] : boolean
+clone() : Object

+osting() : Sting

+contains() : boolean
#caiculateCentroid()
#caculateParamy)
+osting( : Sting

Figure 4 extract of the deegree geometry model (detail Il)
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GM _Boundary Impl
-seralVersionUID : long = -6057663115928108209L |
+GM _Boundary_Impl() : GM_Boundary Impl
+isCycle() : boolean

GM_Boundary_Impl<-GM_PrimiliveBoundary_Impl

GM _PrimitiveBoundary Impl
-serialVersionUID : long = 8707000972980081995L
+GM_PrimitiveBoundary _Impl() : GM_PrimitiveBoundary_Impl

2 JAY

GM _PrimitiveBoundary_Impl <-GM_CurveBoundary_Impl

GM_PrimitiveBoundary_Impl <{&M_SurfaceBoundary_Impl

GM_CurveBoundary_Impl GM_SurfaceBoundary Impl
-seriaVersionUD : long = 4226497939562424434L -serialVersionUD : long = 1399131144729310956L
+GM_CurveBoundary_Impl() : GM_CurveBoundary Impl +interior : GM Ringf] = null
+getDimension() : int +GM _SurfaceBoundary Impl() : GM_SurfaceBoundary _Impl
+getCoordinateDimension() : int +gefExterioRing()
+clone() : Object +gefinterioRings() : GM_Ring[]
+getStartPoint() +gefBoundary()
+getEndPoint() +equalsfotherObject) : boolean
+equals(other.Object) : boolean +getDimension() : int
+intersects() : boolean +getCoordinateDimension() : int
-intersectsMultiPrimitive() : boolean +clone() : Object
-calculateEnvelope() +intersects() : boolean
#calculateParam() +contains() : boolean
+toSting() : Sting +contains() : boolean

-cdlculateEnvelope()
-calculateCentroid()
#calculateParam()
+toString() : Sting

Figure 5 extract of the deegree geometry model (detail Il1)
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Introduction to the deegree communication- and event-model
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WMS / WFS architecture and processing
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9 : handleRespgnse():void f
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fent : OGCWebServiceCl

1 : doSgrvice():void ‘
The client sends an OGCWebServiceEvent containing|
an example WFSGetFeatureRequest.

10 : wiite ()| void *

service : WFService

2 : handleRequest():void +

. Dispatcher_Impl

Aninternal thread of the dispatcher checks for new requests an

lesThread : Responseloop | | reqlhread : Requestioop

queries every registered datastore if it isinterested in the request)

4 : handleequesf() : void *

8 : *[forever] getResponse (): OGCWebServiceResponse + 3 : *[forever] getRequest() : OGCWebServiceRequest *

The GetFeature-Request is passed on to the AbstractStore-instance]
GMLDBDGqtastore : that isresponsible for the handling of the requested feature.

In this case thisis a GMLDBDataStore.

5 : performRequest () : QGCWebServiceResponse(] +

The logic to perform the GetFeature-Request is inside the class CGetFeature,
So, the request is passed on here.

7| fiter2sQL () | String

The GMLDBSQL Builder knows the FeatureType that it is
used upon so it has access to the property mappings that
are defined in the WFSCapabilities document.

6 : *[for each featpre] getQuery () :|String +

IThe getQuery()-method consults the corresponding AbstractSQL Builder-instanc
to transform the XML encoded Filter into an SQL-fragment that is suitable
for the concrete database system.

Figure 10 WFS request processing part Il
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; creatfe instance and submit current request
: create instance »|—| ReauesiLoop
: create instance >|—| Responseloap

: start loop N

»I WEFSRequestController :

: start loop N

~
: getNextRequest():OGCWebServiceRequest
_ _ _ _inexrequest fromthe queue _>

|
|
: : getFeature(WFSGetFgafureRequest):void N
|
|
|

~
: handleResponse{OfsCWebServiceEvent):void
: dddResponse(OGCWebServideResponse) N
: requestFinished():boojegin N

< ________________________________________________ e | |

: returns frue if al| garts of a request has been pgrfpmed, returns false if not

: getNextResponse():0OGCWebSeri¢eResponse

______ : Feturns the next availciole response] fibm the queue _ _ _ _ >

Figure 11 workflow of the Dispatcher processing WFS requests
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Basic concept of the data access using deegree datastore classes

Datastrores are acting as a facaded to concrete data sources to provide a unique 'view' to different
formats like ESRI shapefiles, Oracle Spatial or Postgis database. Each datastore includes three
componets:

1. data accessing class(es): These classes are located in the org.deegree _impl.io package
and its sub-packages and provide methods for reading and writing data from/to vendor
specific data formats. This includes file formats as well as database accessing classes.
Each database accessing class is derieved from the DBAccess class (Figure 12).

2. filter encoding classes (see below): These classes realizes the filter/query functionalty
specified in the OGC Filter Encoding 1.0.0 specification. For database based datastores
classes are offered that transforms a filter encoding expression to a SQL statement.

3. the datastore facade: For each supported datasource type a deegree offeres a datastore. A
datastore implementes the DataStore interface (or extends a derieved class) to offer the
same interface/access to different data formats.
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The construction of a deegree datastore shall be explained on the expample of the
OracleDataStore.

As has been seen deegree web services are more or less indepent from data access. The data
access for raster data is encapsulated into GridCoverage implementation the vector data access is
encapsulated into datastores. The basic idea of the datastore concept is to have a unique facade
for each data source format. So an application can easyly switch between different datasources
just by accessing another datastore. Each concrete datastore have to implement the Datastore
interface or must extend (and that is the usual way) the AbstractDatastore class. Beside some
techincal method a datastore has to implement five data accessing methods corresponding to the
data accessing and manipulating requestes defined at the OGC WFS specification. In the already
implemented datastores of deegree each of these method (if implemented) starts a new thread and
delegates the request processing to it for enableing one datastore instance to handle more then
one request at the same time. So most datastores - one for each data format - defines their own
classes for GetFeature, Transaction, DescribeFeatureType, GetFeatureWithLock and
LockFeature. For some of these classes exists abstract parent classes located in the
org.deegree_impl.services.wfs package.

If one like to implement a new datastore that shall be integrated into deegree it shall be located in
its own package embedded in the org.deegree_impl.services.wfs package. For convenience a
datastore package should be named like the datasource that shall be encapsulated (e.g. shape,
sde, oracle ... ). The way how a datastore will be implemented is not specified by the deegree
framework. But it is highly recommented to delegate request performing to independ threads.

At least a datastore shall support GetFeature and DescribeFeatureType because they are
mandatory requests of the OGC WEFS specification. For the same reason GML2 output format
must be supported for GetFeature requests. In addition it is highly recommeted that a datastore is
able to support the deegree FEATUTETYPE format which is just a serialized
org.deegree.model.feature.FeatureCollection. The developer is free to implement output formatting
class for any other desired format.

Output formats will be realized by offering formatting classes. A formatting class have to implement
the DataStoreOutputFormat interface. The output formatting classes will be defined in the
configuration document for a datastore and intitialized through java reflecting mechanism. So don't
use nhamed class initializations of output formatting classes within a datastore (see
createResponse(HashMap map, String[] affectedFeatureTypes) method of AbstractGetFeature
class).
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Ioertral sevioedasmsandfa:toryl

RemoteWFSHandler
WFSFactory #loddress : URL = null
#lparam : Sting = null
-+createWrSService() ~RemoteWFSHandler() : RemoteWFSHandler
+createDatasStrore() #getinputStreamContent(is:InputStream) : String

RemoteWFService
#GETCAPABILITIES : String = "GETCAPABILITIES"
#GETFEATURE : String = "GETFEATURE"
#GETFEATUREWITHLOCK : String = "GETFEATUREWMITHLOCK'"

WFSService_Impl

#clients : Map = Collections.synchronizedMap( new HashMap()

+WESService_Impl() : WFSService_Impl
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-sonNames : HashMap = new HashMap(100)
-jSonNames : HashMiap = new HashMap(100)
-fields : HashMap = new HashMap(100)

#DESCRIBEFEATURETYPE : String = "DESCRIBEFEATURETYPE" +finalize()
#TRANSACTION : String = "TRANSACTION" +registerHandler()
#LOCKFEATURE : Sfing = "LOCKFEATURE" +removeHandler()
#addresses : HashMap = new HashMap() +doService()
+RemoteWFService() : RemoteWFService +handleRequest()
+doSenvice() +isinterested() : boolean
-handieGetFeature() +handleResponse()
-handieDescribeFeatureType() -handeGetCapabiliesResponse()
-handleGetCapabilities() -handeDescribeFeatureTypeResponse()
-handlelockFeature() -handelockFeatureResponse()
-handleTransaction() -handeTransactionResponse()
InsertTree RowSelector
-isdoinTable : boolean = false #keyfield : Sting
-sons : ArrayList = new ArrayList(100) #ype 1 int

“+RowSelector() : RowSelector
+getlableName() : String
+getReferencedRows() : RowSelector(]

+buildFromGMLFeature() : InserTree
-InsertTree() : InsertTree
-addChild() : InsertTree

-buildFrornGMLFeature() : InsertTree
-splitString(name: String) : String(]
-+fosting() : String
-foStringRecurse(indent:Sting) : StringBuffer
+getreatureType()

+gefTableDescription()

+isJoinTable() : boolean

~+getSons() : ArrayList
+getfieldvalue(key:Sting) : Object
+putfielavaue(key:String, value:Object) : Object
+isFieldsEmpty() : boolean
+getFieldsKeys() : tterator

-addField(value:String, mappedTable:Sting, mMappedField:String) : boolean

+adeleteRows()
+updateRows(changelist: ArrayList)
+fosting() : String

#setFieldValue(stmt: PreparedStaternent, in i:int, in type:int, value:Sting, field:String)

I central constructing classes for selects, inserts, updates and ddasl

Figure 14 Oracle datastore part Il
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-getGeometryType(in wko:bytel]) : int

XMLResponseHandler GMLResponseHandler

+handlieResponse() +handleResponse()
DataStoreOutputFC FCResponseHandler

+format(map:HashMap) : Object +handleResponse()

-fableToFC()

-createFeatureType()

somseonen] (G aamaromn]

DataStoreOutputGML

-minx : double = 9E99
-miny : double = 9E99
-maxx : double = -9E99
-maxy : double = -9E99

~+format(map:HashMap) : Object

-tableToGML() : StingBuffer
-formatPropertyName(property:String) : Sting
-createGeometry(bos:ByteArrayOutputStream) : Stiing
-getGeometryType(in wko:bytel]) : inf
-handePoints(crs: String) : StringBuffer
-handeCurves(crs:Sting) : StringBuffer
-handeSurfaces(crs: Sting) : StringBuffer
-handeMultiPoints(crs:String) : StingBuffer
-handeMultiCurves(crs: String) : StringBuffer
-handeMultiSurfaces(crs:String) : StringBuffer
-updateBoundingBox()
xslffransfornGetFeature(gmi: Sting, xsitURL:Sting) : Document

AN

DataStoreOutputGML <-DgtaStoreOutputXML

DataStoreOutputXML

+format(map:HashMap) : Objedt

Figure 15 Oracle datastore part lll
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Dispatcher_Impl

#reqControl : Map = Collections.synchronizedMap( new HashMap()
-requests : List = Collections.synchronizedList new ArrayList() )
-responses : List = Collections.synchronizedList( new ArayList() )
-frequency : long = 50

-timeout : long = 15 * 60 * 1000

+handleRequest()

+handleResponse()

+islnterested() : boolean

#startProcessingRequests|()

#startProcessingResponses()

+stoploops()

-getNextRequest()

-getNextResponse()

-performOGCWebServiceException(message: String, location:String)
#process()

RequestLoop Responseloop Checker

#process()
#onStopped|()

#process() -+run()
#onStopped()

-performTimeoutError()

WFSRequestController
-handler : Map = Collections.synchronizedMap( new HashMap()
+WFSRequestController() : WFSRequestController
-getAffectedFeatureTypes() : String[]
-getAffectedFeatureTypes(operations:WFSOperation(]) : String(]
+addRequestPart{obj: Object)
+getRequest()
“+requestFinished() : boolean
+addResponse()
+getResponse()
-createDescribeFeatureTypeResponse()
-createGetFeatureResponse()
-formatGMLFC()
-getFCBoundingBox() : double(]
-formatFC()
-formatXML(doc:Document) : Document
-createCapabiliiesResponse()
-createTransactionResponse()

| WFS di spatcher for handling requests and responses I
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Filterencoding

Filters have to conform to the OGC Filter Encoding Specification. They have two important uses in
deegree:

1. They are used in the context of the WFS-datastores when selecting certain features; this is
similar to specifying a WHERE-clause in SQL and it will most likely be converted into such
a WHERE-clause (if the queried datastore is SQL-based).

2. The SLD (Styled Layer Specification) that the WMS uses allows to define styles that shall
only apply to certain features. Furthermore it is possible to use Expression-elements (part
of the Filter-DTD) to define dynamic drawing styles; for example one could specify that the
radius of the circle that represents a city should be dependant on the number of inhabitants.

The second use differs from the first as deegree has to determine whether a feature matches the
filter condition (or what the result of an expression is) rather than the datastore. This dynamic
evaluation is performed using the evalute()-methods of the Filter classes.

Each datastore (for example OracleDatastore) must implement the methods that give access to the
stored features, e.g. It must be able to process WFSGetFeature-Requests. The filters that are used
in requests must be converted to a WHERE-clause that is suitable for this DBMS and the table
schema used. This mapping information between feature properties and the database schema is
given via an XML configuration file to the WFS. Usually, a datastore will use it's own SQLBuilder
implementation that extends the AbstractSQLBuilder.
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In order to use aFilter on an SQL -datasource, am implementation of AbstractSQLB uilder must exist that
is able to convert the different components of Filtes (Expressions and Operations) into SQL -fragments suiteble for

the certain SQL -dialect,

AbstractSQLBY|d;

AbstraciSQLBuilder

-usedProperties : Stack = null

-closedBr : StingBuffer = null

-sqFrag : Stack = null

#not : boolean = false
+AbstractSQLBuilder() : AbstractSQLBuilder
+filter2SQL() : String
+fectureFilter2sQlL(fitter.FeatureFilter) : Sting

-GMI

GMLDBSQLBuilder

-propertyloColumn : HashMap = null

+GMLDBSQLBuilder() : GMLDBSQLBuilder

+spatialOperation2SAL (operation:SpatialOperation) : StingBuffer
+spatialOperation25QL_(operation: SpatialOperation) : StringBuffer
+fomatTime(time:String) : String

+fomatTimestamp (timestamp:String) : String

+formatDate(ddte:Sting) : Sting

LDBSQLBuilder

PointDBSQLBuilder

+PointDBSQLBuilder() : PointDBSQLBuilder

+spatialOperation2SAL (operation:SpatialOperation) : StingBuffer
+fomnatTime(time:String) : String

+fomatTimestamp(time:String) : String

+fomatDate(date:String) : Sting

+complexFilter2SQlL (fiter:ComplexFilter) : String 1
+operation2SQL() : StringBuffer

+spatialOperation2SQL{operation:SpatialOperation) : StringBuffer
+comparisonOperation2S&L (operation:ComparisonOperation) : StringBuffer N

]
AbstractSQLBuilder<-PointDBSQLBuilder

OracleSQlBuilder

+properylsLikeOperaion25QL(operation:PropertyisLikeOperation) : StringBuffer
+propertylsNullOperation2SQL(operation:PropertylsNullOperation) : StringBuffer
+propertylsBetween Operation2SQL (operation:PropertylsBetweenOperation) : StringBuffer
+logcalOperation2SQL(operdation:LogicalOperation) : StringBuffer
+expression2SQL() : StingBuffer
+propertyName2SQL(propetyName:PropertyName) : StingBuffer
-getRelatedlableSQl(targetTdble:Sting, propery:Sting) : StringBuffer
+literal2SQL(literal:Literal) : StringBuffer

+formatDate(time:String) : String

+formatTime(time:String) : String

+formatTimestarmp(time:String) : String

+function2SQL function:Function) : StingBuffer

-+arithmetic Expression2SQL(expr:ArithmeticExpression) : StringBuffer

-getTableName(prop:String) : Sting

+properyls COMPOperation2SQL(operation:PropertylsC OMPOperation) : StingBufftactsal Buil _er<-Oacwoo‘em

+OracleSQlBuilder() : OracleSQLBuilder

+spatialOperation2SAL (operation:SpatialOperation) : StingBuffer
-GMLGeometryToSDQ) : StringBuffer
-getCROSSES(operation:SpatialOperation, sb:StingBuffer) : StringBuffer
-getEQUALS(operation:SpatialOperation, sb:StingBuffer) : StringBuffer
-getWITHIN(operation:SpatidOperation, sbiStingBuffer) : StringBuffer
-getTOUCHES(operation:SpatialOperation, sb:StringBuffer) : StingBuffer
-getDISJOINT(operation:SpatialOperation, sb:StingBuffer) : StringBuffer
-getINTERSECTS(operation: SpatialOperation, sb:StringBuffer) : StingBuffer
-getOVERLAPS(operation:SpatialOperation, sb:StringBuffer) : SiringBuffer
-getCONIAINS(operation:SpaticlOperation, sb:StringBuffer) : StringBuffer
-getBBOX(operation:SpatialOperation, sb:StringBuffer) : StringBuffer
+fomatTime(time:String) : String

+fomnatTimestamp(timestamp:string) : String
+fomatDate(date:String) : Sting

Figure 16 Filterencoding - SQLBuilder
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ArithmeticExpression

An Expression represents anumerical, textual or spatia value. Numerical values can be combined to

form ArithmeticExpressions.

Expression_lImpl

Expression_Impl <-ArithmeticExpression

++buildFrormDOM

“+evaluate() : Object

+AiithmeticExpression(in idiint) : ArithmeticExpression

+toXML(indent:Sting) : StringBuffer

Y

~id @ int
+buildFrormDOM
+getExpressionName() : String
+getExpressionld() : int
+toXML{indent:String) : StringBuffer

Expression_Impl<-Literal

Literal

~value : String

+buildFrormDOM
+getValue() : String
+setValue(value:String)

+Literalivdue:String) : Literal

+toXML(indent:Sting) : StringBuffer

raumbezogene
informationssysteme

[}
J
] Expression_Impl §-Function
] .
Ex Impl<- N
! e S L +evaludte() : Object
(] Function
!
[] ~name : String
Pro| Name
: ~args : Arraylist = new ArrayList () perhy
II “+Function(name:Sting, args:Arraylist) : Function -value : String
) +buildFromMDOM| +PropertyName(vdue:String) : PropertyName
|I “+getName() : String +buildFromDOM)|
II +setName(name:String) +getSQLFieldQuaiifier) : String
] +toXML(indent:Sting) : StringBuffer +getvalue() : String
] -
H +evaludte() : Object +setValue(value:String)
] +toXML(indent:Sting) : StringBuffer
,' +evaluate() : Object
1
T
Figure 17 Filterencding - Expressions
Abstractfilter
A Filter is either: "smple”, i.e isjust enumeratesthe Features
that it should include, or itis"complex" and contains of an +buildFromDOM(
Operation tha determines the affected Features. +toXML{indent:String) : StringBuffer
AbstiactFilter <-FatureFilter AbstractFitter <-Cnplextilter
Featureld
-~value : String
FeatureFilter ComplexFilter

+Featureld(value:String) : Fectureld

~+buildFromDOM(element:Elernent) : Featureld
1.x

~fedturelds : ArrayList = new Araylist (|

+addFeatureldfeatureld:Featureld)

+getValue() : Sting
+sefValue(value:String)
+extractreatureTypeName() : String
“+extractld() : Sting
~+toXML(indent:Sting) : StringBu ffer

+getFeaturelds() : ArrayList

+evaluate() : boolean
+toXML(indent:Sting) : StringBuffer

+ComplexFilter() : ComplexFilter
+gefOperation()

+evaluate() : boolean
+toXML(indent:Sting) : StringBu ffer

Figure 18 Filterencoding Filter

Figure on next page:

Figure 19 Filterencoding Operations
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DisplayElements

DisplayElements are a combination of a Geometry with a Style and for localized DisplayElements
with an additional Object (not implemented yet).All DisplayElements are DisplayElementrived from
a base class the DisplayElementclares the methods that are common to all DisplayElements.
Especialy these are methods for painting the DisplayElements, accessing its underlying Feature
and marking it as selected and/or highlighted.

Geometry DisplayElements in oposition to a Raster DisplayElement must contain a GM_Objectthat
contains the information where to paint the DisplayElements. Raster DisplayElements are different
because they just contain a GC_GridCoverage. This contains a GM_Envelope that enables the
DisplayElements to calculate the position and size of the raster on the map.

Figure on next page:

Figure 20 DisplayElements class diagram
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Styled Layer Descriptor

StyledLayerDescriptor documents are used to specify how geometric information is to be painted
(colors, stroke-width,...). The WMS uses a StyledLayerDescriptor-document with only one layer as
a style definition file. Because the layers of the WMS are defined in a capabilites document (which
is a separate file), the layer information of the styles-SLD is not needed. It merely defines styles
that can be referenced in the WMS-requests by their names.

In the deegree-WMS, the features that are to be visualized by a certain rule are used to built

Display-Elements that encapsulate the rule’s Symbolizer and the feature. When the
DisplayElement is signalled to paint itself, it uses the style information from this Symbolizer.

Figure on the next page
Figure 21 Styled Layer Descriptor part |
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StyleFactory

. . B —createParametervalueType(
SLDFactory contains methods to create an object representaion of an  createPaometonlua

XML document that validates against the SL D.dtd. There are  createCssParameter()
create()-methodsfor the elementsthat are defined in the DTD. These +createGraphicstroke(
expect the Element-Node as argument and produce a corresponding Java-object -+orecteCraphicfil]

. R . ) +-createstroke() : Stroke
with the same name. Nested elements are transformed into javaobjects crociosoRolin widihigouoks] : Soko

automdically, so a call to creaeSLD() produces atree structure that +credtestroke(color:Color) : Stroke
corresponds to the document instance. If the provided document -+ereateShote(colorColos In widh:double) ; Soke
has wntactic (or certain se'nentic) errors, an XML Pasi ng Exception —createstroke(color:Color, in width:double, lineJoin:String, lineCap:Sting) : Stroke:
+createStroke(color:Color, in width:double, in opacify:double, lineJoin:String, lineCap:Stiing) : Stroke
+createstroke(color:Color, in width:double, in dashArray:float(]) : Stroke:
+createstroke(color:Color, in width:double, in opacity:double) : Stroke:
+createill
+createfill
SLDFactory +createfill)
+createfill
-SIANS : String = "hitpy//www.opengis.net/sid" +createMark

WISNS : String = "hitp://www.opengis net/wfs pp———

XNNS : String = "hitpy//www.w3.0rg/1999/xli +crecteMark)
tcreateMark(

+CreOTGSLD[] ~createExternalGraphic

+createSLD() rcreatebxtemdGraphic|

. + createGraphic()

< rec‘mee&’mbd'zem +createPointPlacement()

~createTextSymbolizer() +createPointPlacementf
+createPointPlacement|

-createHalo) +createPointPlacerment(

-createlabelPlacement() credtelinePlacement()

. ++createlinePlacement
-createPaintPlacement() +credtelinePlacement
~createlinePlacement() +credtelinePlacement

+createFont(font:Font) : Font
-createFont(element:Element) : Font +createfont(fontFamily:Sting, in fontSize:double) : Font
-C recﬂePaameTerGIueType(] —+createfont(fontFamily:Sting, in italic:boolean, in bold:boolean, in fontsize:double) : Font
) createtaiol
-createStyledLayeDescriptor()  crectehoiol
-createNamedsStyle() R
+createHalo|
+createNamedStyle() +credtelineSymbolizef
-createRemoteOWS() -tcreatelineSymbolizer)

+ createlineSymbolizer()
-createNamedLayer() + crectelineSymbolizer(
+creo’reNomedLoyer[] +cveoreune:zmbouzev
+createlineSymbolizer|
-createUserLayer() +cregtelineSymbolizer(
~createFeatureTypeConstraint() +oredtelinefymoolizer) C'e"'e“"ew”“:"“le'“
—+createPolygonSymbolizer|
-createExtent() +createPolygonsymbolizer
+createlayerFeatureConstraints() - couoroygondymbolier_

+createPolygonsymbolizer()
-createUserStyle() +createPolygonsymbolizer()
createFeatureTypestyle() —N—Y—‘]—*”e::e:: °”: mzo::zel
+createPolygonsymbolizer
-createRule() +createPointsymbolizef
_createPaintsymioolizer() + createPointSymbolizer()
~+createPointSymbolizer(
-createlineSymboalizer() +credtePointsymbolizer
. " ~createTextSymbolizer
¢ EOEdegonWmm lizex [] +createTextSymbolizer
-createGeometry() +createlextsymbolizet
. . +createlextSymbolizer
createfil 0 +createStaticTextSymbolizer(
~createlegendGraphic|) +credleStaticlextymbolzer)
. +createRule|
-creafeExterndGraphic() [——
—createMark() ~+createRulel

tcreateRule|
-createStoke(element:Element) : Stroke [———
-createGraphichill() orecteRule()

. ~createfeatureTypestyle|
-createGraphicStroke() “+oredtefeaturelypestyiel
~createGraphic() + credtefeatureTypestyle

+ createFeatureTypestyle()
-createCssParameter()  crectefeatureTypestyle
~createfeatureTypestyle|
~createfeatureTypestyle|

+ createFeatureTypestyle()

is thrown.

+createFeatureTypestyie()
~createfeatureTypestyle|
~createfeatureTypestyle|
+createfeature TypeStyle|
+createstyie()
+createStyle|
+createStyle|
tcreatestylef
The StyleFactory on the right offeres several ey
convenience methods for creating simple and o
complex style on application run time without +ceatoFongonsive)
+ cvecVePoimSMe

requirement for defining a SLD(XML) Lcrooeinose)
—+createPolygonstylef

document. +ceatesie

-getColoiAsHex(color:Color) : String
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