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* Priestorové data

* Aplikacie pracujuce s priestorovymi datami
* Podpora v SQL Serveri 2008

* Typy suradnic

* Svetovy geodeticky systéem

* Nove datoveé typy

* Reprezentacia dat

* Indexovanie
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Priestorove data

* Vektorove
* Body
« Ciary
* Polygony

* Rastrove
« Satelitne snimky
 Letecke fotografie
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Mapove aplikacie

* Mnoho aplikacii vyuziva mapovanie
 Mapy mozu byt hlavnym vystupom pre tieto
aplikacie

* Priklady:
* Obchodne vizualizacie (Virtual Earth)
Katastralne aplikacie
¢ GISY
Facility Management
a mnohe dalsie...
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Aplikacie bez map

* Niektore aplikacie pouzivaju spatial data bez
pouzitia map

* Priklady:
» VVyhladavanie spojov MHD
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SQL Server 2008

* Nova podpora pre priestorove data
* Podpora vektorovych dat
* Podpora geo-priestorovych dat
* Priestorove data s umiestnenim na povrchu Zeme

» 2 druhy suradnic

 Planarne
 Geodetické

« 2D
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Planarne vs. Geodetickeé
suradnice

Model plochej Zeme Model zaoblene] Zeme

—
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Kedy pouzit’ jednotlive typy

Planarne — plocha predstava Geodetické — zaoblena Zem

Zeme

» Lokalne grafické systemy <+ Geodeticky model —
a interiery budov Globus

- Ciary, body a oblasti « Ciary, body a oblasti
pomocou suradnic X, Y POMOCOU zemepisne]

. Jednoduchsie vypoéty dizky a Sirky

 Umiestnenie restauracii,
kin, divadiel...

. Zlozitejia aritmetikams %
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Geograficke datove typy

« SQLCLR od verzie SQL Server 2005

» Tvorba kodu a datovych typov pomocou CLR
 Pomocou lubovolného .NET jazyka

« Spatial typy su tiez implementovanée v CLR
 SQL User Defined Types

* Assembly
* Microsoft.SglServer.Types
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Geograficke datove typy
Geometry

Geography

 Mozna praca pomocou ADO.NET

» Jednoduche prepojenie ha mapove systémy
 Virtual Earth, Google Maps
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Svetovy geodeticky systém WGS 84

Urcovanie polohy pomocou GPS

* Najcastejsie system World Geodetic System - WGS
* Navrhnuty v roku 1984

« WGS 84
« Spatial Reference System (SRID = 4326)
» Definicia suradnicoveho systemu

 Pravotociva kartézska sustava suradnic so stredom v
tazisku Zeme

* Kladna os X smeruje k priesecniku nultého poludniku
a rovniku

* Kladna os Z k severnemu polu

* Kladna os Y je na X a Z kolma v smere dolava (90° vychodnej
dizky a 0° Sirky)
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Geometry a Geography
» Abstrakiné datove typy

Geometry

Curve Surface

MultiSurface || MultiCurve

Ep—

« V jednom stlpci méZeme mat uloZené
rbznorodé geo-priestorové informacie

- —
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Datove typy - Point

* Presna pozicia
 Suradnice: X, Y
 Nepovinne: Z, M
« Z— vyska
* M — mierka

« Je moznée definovat, ale nepouzivaju sa ptri
vypoctoch
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Datoveé typy - LineString

* Line

* UseCka medzi 2 bodmi
* LineString

* UseCKy medzi sekvenciou bodov | __
« Simple LineString

* ak sa usecky nepretinaju
* Ring LineString

* ak Jje pociatocny a koncovy bod rovnaky

e Vlastnosti
e DiZka

SQL ServerDevCon

Praha 2008




Datove typy - Polygon

» Uzavrety 2D utvar
» Definovany pomocou Ring LineString

 Moze obsahovat diery

e Vlastnosti
e DiZka
 Plocha
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Datove typy - Collection

» Kolekcie typov
* Point

 LineString

* Polygon
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Reprezentacia dat

 Podla konzorcia OGC

* Podpora 3 formatov
* Well-Known Text (WKT)
« Well-Known Binary (WKB)
* Geography Markup Language (GML)

* Naycitatelnejsi zapis pre cloveka - WKT

POINT (10 10)

POINT (10 10 10 1) —-— suradnice X Y Z M
LINESTRING(O 0, 10 10)

pOLYGON (O O, O 10, 10 10, 10 O, O 0)

= = —
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Praca s geospatial typmi

* Praca s Geometry a Geography je upine
rovhaka

» Vytvorenie instancie

DECLARE (@g Geometry
SET @g = Geometry::STGeomFromText ('LINESTRING (O O, 10 10, 21 2)', O0)

SET @g = Geometry::Parse('LINESTRING(O O, 10 10, 21 2)")

-— tu sa implicitne zavola Parse()

SET @g = 'LINESTRING(O O, 10 10, 21 2)'
g — 1
..-'/
,,f””//
\
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Moznosti vytvorenia instancii
* Pouzitim Well-Known Text (WKT)

o STGeomFromText, Parse, STPointFromText,
STMPointFromText, STLineFromText, STMLIineFromText,
STPolyFromText, STMPolyFromText, STGeomCollFromText

* Pouzitim Well-Known Binary (WKB)

o STGeomFromWKB, STPointFromWKB,
STMPointFromWKB, STLineFromWKB, STMLIineFromWKB,
STPolyFromWKB, STMPolyFromWKB,
STGeomCollFromWKB

e Pouzitim GML
e GeomFromGml
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Praca s inStanciami

ZIVA UKAZKA 1
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Praca s datovym typom GEOMETRY v C# aplikacii

ZIVA UKAZKA 2
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Transformacie

» Existuje mnozstvo metod na transformaciu
 Geometry -> Geometry
« Geography -> Geography

DECLARE @g GEOMETRY

SET @g = 'LINESTRING ( 69 26, 69 23, 69 21, 67 20, 65 20, 63
18,58 17,52 17,5117,49 17, 45 18, 44 20, 44 21, 42 26, 42
29,42 32,42 35, 43 35, 47 38, 50 41, 55 42, 58 42, 65 44, 66
44,67 44, 68 45,69 47, 70 48, 70 50, 71 51, 70 56, 68 60, 68
63, 66 65, 65 66, 63 68, 60 71, 59 71, 57 71,55 71, 51 69, 45
65, 44 63, 42 62, 41 59, 41 57, 41 56, 41 54, 42 53 )’

- - — — — - — — 7-——1‘*
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Priklady transformacii |l.

SELECT @g.STEnvelope().ToString()

Result: POLYGON ((41 17,7117, 7171,41 71, 41 17)) .

SELECT @g.STConvexHull().ToString()

63 68, 60 71,59 71, 57 71, 55 71, 51 69, 45 65, 42 62,
41 59,41 57,41 56, 41 54, 42 26, 44 20, 45 18, 49 17,
5117,52 17,58 17, 63 18, 67 20, 69 21, 71 51))

Result: POLYGON ((71 51, 70 56, 68 63, 66 65, 65 66, 8

SELECT @g.STBuffer(5).ToString()

Result: POLYGON ((49 12,51 12,52 12,58 12,
58.246719360351562 12.00609016418457,
58.492688179016113 12.024333953857422,
58.737458229064941 12.054683685302734,
58.98058032989502 12.097097396850586,

(... snipped for clarity ...)

48.693824768066406 12.009382247924805, 49 12)) —

\
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Priklady transformacii ll.

SELECT @g.STIntersection(@h).ToString();

Result: POLYGON ((30 30, 40 30, 40 40, 30 40, 30 30))

SELECT @g.STSymDifference(@h).ToString(); g
1

Result: MULTIPOLYGON (((40 30, 50 30, 50 50, 30 50,
30 40, 40 40, 40 30)), ((10 10, 40 10, 40 30, 30 30, 30
40, 10 40, 10 10)))

SELECT @g.STUnion(@h).ToString();

Results: POLYGON ((10 10, 40 10, 40 30, 50 30, 50 50,
30 50, 30 40, 10 40, 10 10))
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Instancne metody - Geography

e STArea

« STAsBinary

e STAsText

« STBoundary

« STBuffer

« STCentroid

« STContains

« STConvexHull
« STCrosses

« STDifference

« STDimension
« STDisjoint

« STDistance

« STEndpoint

« STEnvelope

« STEquals

« STExteriorRing
« STGeometryN

« STGeometryType

* STinteriorRingN
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STlntersection
STintersects
STIsClosed
STISEmpty
STIsRiIng
STIsSimple
STlsValid
STLength
STNumGeometries
STNuminteriorRing
STNumPoints
STOverlaps
STPointN
STPointOnSurface
STRelate

STSrid
STStartPoint
STSymbDifference
STTouches
STUnion

STWithis
STX

STY
AsGml
AsTextZM
BufferWithTolerance
InstanceOf
ISNull

M
MakeValid
Reduce
ToString

Z

Lat

Long
NumWings
RingN



e STArea
« STAsBinary
e STAsText

 STBuffer

« STDifference
« STDimension
« STDisjoint

« STDistance

« STEndpoint

« STEquals

« STGeometryN
« STGeometryType
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STlntersection
STintersects
STIsClosed
STISEmpty

STLength
STNumGeometries

STNumPoints

STPointN

STSrid
STStartPoint
STSymbDifference

STUnion

p—

c——

AsGml

AsTextZM
BufferWithTolerance
InstanceOf

ISNull

M

ToString

Z

Lat

Long
NumWings
RingN



Praca s datovym typom GEOGRAPHY v ASP.NET aplikacii s
vizualizaciou pomocou Virtual Earth

ZIVA UKAZKA 3

SQL ServerDevCon

Praha 2008



Indexovanie

* Novy typ indexu
« SPATIAL INDEX

* Urychlenie prace s datami typu Geometry alebo
Geography

CREATE SPATIAL INDEX sixd
ON T(geography)
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Hotova aplikacia postavena nad SQL Server 2008 Spatial Data
www.ontheroad.to; pavlis.ontheroad.to

ZIVA UKAZKA 4
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http://www.ontheroad.to/
http://pavlis.ontheroad.to/

Odkazy

* 8 dielny serial

* http://[asonfollas.com/blog/archive/2008/03/14/sql-
server-2008-spatial-data-part-1.aspx

« Geospatial Data Generator
 http://mikeo.co.uk/demo/sqglspatial/default.aspx

 http://www.microsoft.com/sqlserver/2008/en/us/
spatial-data.aspx

 MSDN Library

 http://msdn.microsoft.com/en-
us/library/bb933790(SQL.100).aspx

-\
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Aky systéem suradnic sa pouZziva najCastejSie v GPS?

RYCHLOSTNA SUTAZ ©
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