applying novel aproaches to
GIS development



Outline



GIS evolution

digitalization of cartography
points, lines and polygons

additional information
DBF files, images

Present GIS data management
Semantic gap



Present GIS data
management
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Semantic gap

real world =~

" )

maps
.
points, lines,

polygons

records




OOA as the solution of the problem
data and functionality are encapsulated

O
0
0
O

njects communicate by messages

njects are ab
njects are co

e to inherit propeties
lected In classes

njects could

nave relationships

Object-oriented modelling
GIS development projects



ODbject-oriented modelling
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Space

- +insert{ SO : SpatialQbject )
+removel S0 SpatialOhject)
+refrieve( BE : BoundingBox ) . Space
+add_incex{ AM : AccessiMethod )

SpatialOhject BoundingBox

+contains( S0 SpatialOhbject) : bhoolean +contains( BB : BoundingBox ) : hoolean
+intersection{ 50 ; SpatialObject) : SpatialObject +intersection({ BB : BoundingBox ) : BoundingBox
+distancel 50 : SpatialOhject ) : float
+clonel) : SpatialQbject

Fit AccessMethod
oo 10 20D

+insert{ 50 ; SpatialObject )
+removel S50 SpatialChject)
Surface +retrieve( BE : BoundingBox ) . SpatialObject

i i I

TriangleNet TetraNet User-Defined

Access Methods

OcTres

Triangle Tetrahedron

Lser-Defined
Spatial Ohjects







==Code List==
BuildingFunction
-from:ALKILS
ExternalReference
_ CityModel _CityObject
==Code List== +informationSystem:any IR
RoofType +ereationDate:date [0.1] +externalObject ExternalObjectReferenceType
+terminationDate:date [0..1] 1 0.2
-framALKIS
£ externalReference
==Feature==
0 Site Buildinglnstallation
sitefember” +name:CharacterString [0..1] o 0.1
+function:BuildingFunction [0..1
g e lodZ2GeometryProperty
D..*/rhasomside
1
==Feature== 0.1 0.x
_AbstractBuilding lod1 SolidPropery
==zFeatura== +hame:Characterstring [0..1] 0.1 a:=
BuildingPart 0.+ +funktion:BuildingFunction [¥] IUdQSUIidPrUpeﬂ(
M"E“ = = +yaarOfCreation:integer [0..1]
onsists OfBuildingPart +roofType:RoofMype [0.1]
+measuredHeightLengthType [0..1]
+storeysAboveground:nonMegativelnteger [0..1]
+storeysUnderground:nontlenativelnteger [0..1] 0 0=
+storeyHeightsAboveground:Measure2ruliListType [0..1] i i
+storeyHeightsUnderground:MeasureQrMullListType [0..1] lod2CurveProperty |
0.1 |
LU lod2SurfaceProperty
==Feature=»
BuildingComplex 0.%)/lod2ClassifiedSurface
==Feature== = =
i == =
+function:BuildingFunction [4] 0.1 0.1 Building = 5 dea “rerf 1 o
+name:Characterstring [0.1] rnainBuilding” | “Houndary=urfacy oZETai e Tape
1=
[~ consistsOfBuilding |
1 &
I I I 1
==Feature== ==Feature=» ==Feature== ==Feature==
RoofSurface wallSurface Floorsurface ClosingSurface
0.*| has 0L
PP I ‘ referencePaint |

+houserumber.CharacterString
+street: CharacterString
+city CharacterString

+ZipCodelnteger ‘
=5 E5H IR




Papers

Michael Kofler (1998) — R-trees for visualizing
and organizing large 3D GIS databases

Balovnev et al. (1999) — GeoToolKit

Lurie et al. (1997) — A Smalltalk-based
extension to traditional GIS

Chance et al. (2000) - Smallworld GIS: An
object-oriented GIS — issues and solutions



student project
under development
primarily designed as data convertor
could serve as a classical GIS
Sqgueak Smalltalk

Morphic

Shapes

OmniBase



Space subdivision

BoundingBox Geometry
Gl5Area

—areaType
-areaPolygon T

[ I
RTreeHod
. : PointShape LineShape

|
— GISObject

DistrictComposite District T
-zucceszorslist RTreeBranch RTreel eaf Mesh

-zucceszorsType 30Paint C5GTree

City model

Crossing

Building

T |

| Garden
MetroRail TramHBail TrainRail

==

Facility

Pipeline

— | o k.

TramStation | |MetroStation TelephoneCable | |DataCable | |ElectricCable

SewagePipeline | (GasPipeline | WaterPipeline
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Conclusion and future work
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GIS development
regiurements
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Thanks for your attention

21



	GeKon � applying novel aproaches to GIS development
	Outline
	Introduction
	Present GIS data management
	Semantic gap
	Object-oriented approach
	Object-oriented modelling
	GIS development projects
	GeKon project
	Conclusion and future work
	GIS development reqiurements
	Further steps in GeKon

