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BE 3. PostGIS, GeoServer, WPSE o] &3 F7HEY 18 A&

OpenNomics Analysis

- OGC Wep Processing Service-
- PostGIS -

- Sample Programs -

o I——
2016.02.17

PestGIS GeoTools W GeoS uDi Openlayers 3.0
L_ @ [b E03ENVEr % g . P y

Minpa Lee (mapplus@gmail.com)
Mango System (http://www.mangosystem.com)

Table of Contents

Web Processing Service & GeoServer
Installing GeoServer WPS Extension
Demo 1 — WPS Request Builder
Demo 2 — Openlayers 3

Demo 2 — Web WPS Builder
PostgreSQL & PostGIS

Demo Programs

ﬁ) MANGD 2
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WEB PROCESSING SERVICE

ﬁ- MANGO

Terms and definitions

WMS, WFS, WCS, WPS, CSW, TMS, WMTS...

5 Web Map Service, Web Feature Service, Web Coverage Service, Web
Processing Service, Catalog Service for the Web, Tile Map Service

Literal Type
s Boolean, short, integer, long, float, double, string...
Complex Type
m  User defined type, raw data, xml, gml...
GML, GeolSON, KML ...
m  Vector layer, feature collection, feature layer...
GridCoverage
® Raster, Grid
Filter
8 Filter Encoding — like SQL WhereClause
SLD
8 Styled Layer Descriptor - Symbolization
SRS, CRS

= Spatial Reference System, Coordinate Reference System

f} MANGO

_17_



Open Source

GIS Stack - JAVA

JTS, GeoTools, GeoServer — OGC Web Services

Desktop GIS

1&- GenServer

deegree
Server GIS

OGC

0GC

SEoaR Standards

; & GeoTools

Ry JTS Topology Suite J
Bl (Geometry Engine)

Libraries

HrANEo

OpenGDS Analysis

g{‘;a GeoServer

WPS Extension

ql uDig Desktop

Processing Toolbox Plugin

Spring Framework + Wicket Ul Eclipse RCP

-

S GeoTools | r

Spatial Analysis Libraries

Java + JTS + JAl + Apache + ...

GitHub: hitps://github_com/mapplus/spatial statistics for geotools udig

b MANGD
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GeoServer - OGC Web Services

Spatial Query & Update/Delete Feature

—

Get DEM, Slope Raw Data Vnﬂmﬂid G_eoﬂm_:essiﬂ Anﬁsh_.

g) MANGD  hitp:fwww.opengeospatial.org/ 7

OGC Web Services - GeoServer

Sorvos orsanJOpertor |

FEiLappARss Commo Filter Encading 1.1
WMS 111 Getuap " 5ID10/SLD 11

(Map) 1.3.0 GetFeatureino
GML 3.1.1 (WFS 1.1.0)

RethsgendtrahicED) WFS GML 2.1.2 (WFS 1.0.0)
GetCapabilities GML 3.2.1 (WFS 2.0)
WFs 1.0.0 Getfeature i GeoTiff
(Feature) 1.1.0  oescribefeatureType ' Jpeg2000
Transaction WS BNG
1.0.0 Getcapabilities GIF, JPG, BMP..
WCS : 1.1.1  DescribeCoverage
(Raster) GML
et aEmEe Geometry  GeoJSON
s GetCapabilities & KML 2.1, 2.2
. 1.0.0 DescribeProcess Features  WKT _
(Analysis) GeoRSS 2.0
Execute
Hranco

_19_



Web Processing Service

GetCapabilities

http://127.0.0.1:8080/geoserver/ows?
service=wps&

version=1.0.0&
request=GetCapabilities

http://127.0.0.1:8080/geoserveriows ?service=wps&version=1.0.0&request=GetCapabilities

Hranco

Web Processing Service

DescribeProcess

http://127.0.0.1:8080/geoserver/ows?
service=wps&
version=1.0.0&
request=DescribeProcess&
Identifier=statistics:BufferFeatures

http://127.0.0.1:3080/geoserver/ows 7service=wps&version=1.0.0&request=DescribeProcess&ldentifie

r=statistics:BufferFeatures

http://127.0.0.1:8080/geoserver/ows ?service=wps&version=1_0.0&request=DescribeProcess&ldentifie
r=siatistics:SelectFeatures

dranco

_20_
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Web Processing Service

ProcesDescriptions

<Wps:Processbescriptions xmlns:wps="http://www.opengis.net/wps/1.8.8" umlns:ows="http:/ /www.opengis.net/ows/1
LAY xmlnsixlink="http://waw.w3.0rg/1999/x1ink" xmlns:xsi="http://wew.w3.0rg/2881/XMLS5chema-
instance” xml:lang="gn" service="WPS" wversion="1,8.8" xsi:schemaLocation="http://www.opengis.net/wps/i.8.0
http: //schemas.opengis.net/ups/1.8.8/wpsall xsd"»
<ProcessDescription wps:processVersion="1.8.8" statusSupported="true" storeSupported="true":
<ows:Identifierzstatistics:BufferFeatures</ows:Identifier>
<owsiTitlexBuffer Features using Expression</ows:Titlex
<gws:mbstractBuffers a festures using & certaln distance expression.</ows:Abstract>

<Datalnputs> e
<Input maxoccurs="1" minOccurs="1">

<|::rws:IdEﬁ"thﬁEr>ingutFeatures<.-’ws'.Iden'tifier‘:-
<ows:Title»Input Features</ows:Titlex
<ows:Abstract>Input features to be buffered.<fows:Abstract>
<ComplexData>...«</ComplexDatas
</Input>
<Input maxOccurs="1" minOccurs="8">
cows:Identifier>quadrantSegments</ows:Identifiers
<ows:TitlesQuadrant Segments</ows:Title»
cows:Abstractxthe number of line segments used to represent a gquadrant of a circle.</ows:Abstracts
<literalbata>
<ows:DataType»xs:int</ows:DataType>
<ows: Anvialue/>
<fLiteralpata>
</Input»

Qranco 1

Web Processing Service

WPS Parameter Type

WPS Parameter

Process Outputs

Hranco 12
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Web Processing Service

WPS Parameter Type

1. Literal e [\ ative Type: byte, short, int, long, float; double, String....

e GridCoverage
2. BoundingBox S
e Zip-binary
— T
mmmm  Feature GML

— SLD

_ AML mmmmm [iiter Encoding
Custom XML

— GeolSON
T

Hranco 13

3. Complex —

Web Processing Service

Complex Type: Mime Type

D ——

GML2.1 text/xml; subtype=aml/2.1.2
GML3.1 text/xml; subtype=ami/3.1.1
GML3.2 text/xml; subtype=gmi/3.2.1
Geometry gftﬁ:; GeolSON application/ison
& WES KML2.1 text/xml; subtype=kml/2.1 (vnd.google-sarth.kml+xmi)
Feature Sha eﬁle KMiL2.2 text/xmi; subtype=kml/2.2
Collection Cad [?at:aset GeoRSS2.0 Simple text/xml; subtype=rss simple/2.0 (rss£xml)
GeoRSS2.0 GML text/xml; subtype=rss aml/2.0
Zip-shapefile application/zip.
Wit application/wkt(geometry)
Wkb application/wkbigeometry)
Grid . L or - .
Coverage WCS GeoTiff image/tiff, image/geotiff
| text/xmi; subtype=sld/1.0.0
S MR Sl text/xml; subtype=sid/11.0
Filter User HML text/xml; subtype=filter/1.1
XML User HML text/xmil
Literal User - -
Hranco 14

_22_



Web Processing Service

="1.8" encoding="utf-8"7:
sion="1.8

entifierzinputEcaturess fomc:Tdentifiors
eference [miBeType= text/xml; subtype=pml/3.1.1"|x1

inkshref="http:/fwps_server/wfs” method="POST >

oEC:PropertyNames
FE,\NMMMMWMMN
arai>

<Wps : RESpONSEForm:
<wps:RawDataoutput mimeTy
ouws : Tdentifiers resul
‘ s : JWps: o .
¢ /ups:ReTe !c.u.ps RawDatal J't!)u't.
«/wps : Inputs «/wps :ResponseForm:

<Wps : ResponseForm:
<Wps:RanDatacutput mimeTyp
dentifiersresult< ows:Identifiers
- /wps : RawDatadutput:
«/wps :RESpONseForm:

<uips tRESpONSEFOrm
c.-Jc..Re= Dcn=e|:-r.> upeni storefxecyieResponse="false"> <hps:ResponseFform:

asRE ference="true’ Jps : RawDataoutput mimeType:

ntifiers ouws :Identifiers result</ows:Identifiers

ps:RawDatadutput:

«/wps tRESpONSEFO

15

Web Processing Service

WPS Request: Process Identifier

<2¥ml version="1.8" enccding—”utf 8"

<wps:Execute version="1.2.8" service="WPs" xmlns:xsi="http://www.w3.org/2eel/MLschema-instance”
xmlns="http://wuw.opengis.net/wps/1.8.8" xmlns wfs— http://www.opengis.net/ufs"
xmlnstwps="http://wew.opengis.net/ups/1. 8.8 xmlns ows="http://www.opengis.net/ows/1.1"

xmlns-g 1="http://wew.opengis.net/gml" xmlns: http / fvaw . opengis.net/oge”
smlns:wes="http://we.opengis.net/wcs/1.1.1" xmins:xlink="http://wew.w3.0rg/1939/x1ink"

8.8 http://schemas.opengis.net/wps/1.8.8/wpsall. ksd" >

L
1

n
¥51:schemalocation="http://www.opengis.net/wps /1.
Téows: Identlfler>geo centroid</ows: Identifiers
<wps:DataInputs»

<wps:Input>

<ows:Identifier>geom<fows:Identifier>
<wps:Datax

<L omplexData mimeType="text/xml; subtype-gml/3.1.1"

{gg .LlnEStFlnE srsDimension="2" srsMame="http:/ www. opengl;.netfgmlfsrsfepsg HmLI#4325"

<grnl J:LE'L.LS‘I:) 2‘39 B BB @ -248.8 150.0 -198.2 139.06 -104.2 108.4 20.6 138.9 108.2 90.0 130.0 60.0
2e0.8 -7@.8</gmliposlists>
</gml:linestring>
<fwps:ComplexDatas
</ups :Data>
<fwpsiInputs>
</wpsiDataInputs>
£Wps:ResponseForm:
<wpsiRawbatagutput mimeType="text/xml; subtype=gml/3.1.1":
<ows: Identifiersresult</ows: Identitier>
</wps:RawDatadutput>
</wps:ResponseForms
</wps:Executex

W
U MANGO 15
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Web Processing Service

WPS Request: Parameter Reference Post

<?xml version="1.8" encoding="utf-2"7»
<wps:Execute wersion="1.8.8" service="WFS" .. smins;wis="hip:/'www.opengisnetiwis" >
<ows:Identifiersstatistics:Bufferreatures</ows:Identifier:
<wps :DataInputss
<wps:Inpui>
<ows:Identifier>inputFeatures</ows:Identifiers
<wps:Reference mimeType="text/xml; subtype=gml/3.1.1" xlink:href="http://gecserver/ufs" method="POST">
<wps:Body:>
<ufs:GetFeature service="wrs" version="1.1.8" outputformat="text/xml; subtype-pml/3.1.1"»
<wfs:Query typeName="cite:subway" srshName="EPsG:5181" />
</wfs:Getreature>
</wps:Body
</wps Reference»
</wps:Input>
<wps:Input>
ix;;;::glﬁer‘)dlstancedws.Identlf.ler‘) ex) wfs. wes gml, ﬁrter, 5151.-. complexl
cwps:literalbata-12e</wos:LiteralDatax
</wps:Data>
</wps:Input>
«</wps:DataInputs»
<Wps i ResponseForm:
<wWps:RawData0utput mimeType="text/xml; subtype=gml/3.1.1">
<os: Identifiers>resulte/ows: Identifiers
</wps:RawDatadutputs
</wps:Responseform:
</ wWpsiExecute»

MANGO

Web Processing Service

WPS Request: Parameter Reference Get

<?xml version="1.8" encoding="utf-s"?>»
¢wpsiExecute version="1.8.8" service="WPS" xmlns:xsi="http://www.w3.0org/ 2881/ XMLSchema-instance™
amlns="http:/ /vww.opengis.net/wps/1.8.86" xmlns:wfs="http:/ /wwe.opengis.net/wfs"
xmlns:wps="http: //www.opengiz.net/wps/1.8.8" xmlns:ows="http://www.cpengisz.net/ows/1.1"
xmlns:gml="http://www.opengis.net/gml” xmins:ogc="http://wuw.cpengis.net/ogc”
xmlnsiwcs="http: //www.opengis.net/wcs/1.1.1"% xmlns:xlink="http:/ wew.w3.0rg/1933/x1ink"
¥si:schemalocation="http:/ /ww.opengis.net/wps/1.8.8 http://schemas.opengis.net/wps/1.8.0,/wpsall. xsd">
<ows : Identifiersstatistics:Bufferreatures</ows:Identifiers
<wps:Datalnputss
<wps:Input>
<ows:Identifier>inputFeatures</ows:Identifiers
<wps:Reference mimeType="text/xml; subtype=pml/3.1.1"
¥link:href="http://server/temp/api_data/areaFeatures.xml” method="GET" />
<fwps:Input>
</wps:Datanputs»
<Wps:ResponseForm>
<wps:RawDataOutput mimeType="text/xml; subtype=gml/3.1.1"»
<ows:Identifiersresult</ows:Identifiers
</wps:Rawbatacutputs
</wps:ResponseForm>
< WpsiEXECUTER

ex) wps process result(asReference=true), external resource(dxf...}..

Hmanso 18
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Web Processing Service

WPS Request: Parameter CDATA

<?xml version="1.8" encoding="utf-B8"?>
<wps:Execute version="1.8.8" service="WPS" ...»
sows:Identifiersras:contours/ows: Identifiers
<wps:DataInputss
<Wps i Input>
<ows: Identifiersdata</ows: Identifiers
<WpsiReference mimeType="image/tiff" wlink:href="http://geoserver/wcs” method="FOST"»
<Wps:Body><![COATA[<?xml version="1.8" encoding="UTF-8"2»
<GetCoverage version="1.1.1" service="WCS" xmins="htip:llwwwopengis.netiwesH.1.1" ...>
<ows ; ITdentifier>cite:dem</ows: Identifiers»
<Domainsubset»
£0WS :BoundingBox crs="urn:ogc:def:CrsiEPSG: 2096 >
<OWS :LOWErCorner>249126. 98643187007 366434.5230438386< /0ws :Lowercorner:s
<OWs :UpperCorner>260621. 99643187007 377144.5230430386</0Ws 1 UPPErCorners
</ ows :BoundingBox>
< /Domainsubsets
<output store="true" format="image/geotiff">
<GridcRs>
<GridBaseCRS»urn:opc:def: crs EPSG: 12896« /GridBaseCRS»
<GridTypesurn:ogc:def:method:WCS:1.1: 2dSimpleGrids/GridType>
<Gridoffsets»>s.@ -5.8</Gridoffsetss
«<Gridcs>urnzogc:def:cs:06C:0.08:Grid2dSsquarecs</eridcs>

4/GridCRS>
</outputs>
</Getcoverages ]]»</wpsBody>
</wpsiReferences
<fwps:Input>
ﬁ}.’“-“*.’"ﬁq 19
Web Processing Service
WPS Response: ResponseForm
1. RawDataOutput — GML, GeolSON, GridCovearge.., as raw data
storebxecute Status & ID
Response J
2. ResponseDocument
Document + RawData
asReference
Document + Result URL
gbm,m_c_q 20
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