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- Web Mapping - clients and map
servers

« Geo Web Services - set of services
- mapping, data, metadata,
analysis, ...
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GeoWeb - Inspire

User applications ]4 Clients

Access to transformed
data, pictures, maps,
reports, multi-media content

Service chaining:
search, display,
access, e-business,

Metadata search and
retrieval for data
and services

Middleware

]
T Geo-processing :
Direct
Catalogues and catalogue data
Metadata update services access

Distributed fervers
Content e.g., administrative
Repositories statistical, etc. spatial

data
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Map
Server

Requests

« GetMap
« GetData
« StoreData

Client WWW

www  ReU€  erver Invoke

Desktop HTTP/S
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Vector data (GML, SVG

<?Pxml version="1.0" encoding="utf-8" 7>
<ogr:FeatureCollection
xmlns:xsi="http://www.w3c.org/2001/XMLSchema-instance”
xsi:schemalocation=". kraje.xsd"
xmlns:ogr="http://ogr.maptools.org,/"
xmlns:gml="http://www.opengis.net/gml">
<gml:boundedBy>
<gml:Box>
<gml:coord-<gml:X>-904222.837576437</gnl:X><gml:Y>-1227241.528725796</gml:Y><,/gml: coord>
<gml:coord><gml:X>-431433.3321681719</gml : X><gml:Y>-935237.8791404357</gml:Y></gml: coord>
</gml:Box>

Exceptions (errors).

<cat»6</cat>

<nk>US« /nk:>

<kn»6</kn>
<kodnuts>CZ042</kodnuts>
<nazkr>Ustecky</nazkr>
<nazkr_a>Ustecky</nazkr_a>
<vymera> 533492.060000000055879</vymera>
<ob91>824461</0b91>
<ob01>820219</0b01>
<obakt>820868</obakt>
<nazcs>YVXFCMc</nazes>
<zmenazaz>01012000</zmenazaz>

<ogr:geometryProperty><gml:Polygon><gml:outerBoundaryls><gml:LinearRing><gml:coordinates>-732885

Goo-732885. 511, -098448 . 558 -733385.882,-998448.558 -733385.882,-998448. 558 -733886.253,-998948.858
::::: -734386.624,-1001450.356 -734386.624,-1001450.356 -734886.996,-1001950.655 -734886.996,-1001950.

::”: -736388.109,-1002450.955 -736888.480,-1002951.255 -736888.480,-1002951.255 -737388.852,-1003451.
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Other Geo Web Services

Spatial
Analysis

Metadata
Gazeteer

A WSCO Open Source

|
\* Web Services Catalog for Orchestration Open Source

Priklad zjisténi erozniho rizika

Nazev obce: |H ranice |

Typ sluz‘hy:Ijan.ruzicka@vsb.cz:Ga.zereer =| Sluzhyzlhrrp:.n’.-’158.196.143.103.-’w5d|.|’gazereer.wsdl ~| Hotovo

Typ sluzby: I antonin.orlik.hgf @vsb.cz: Transformacel j Sluz by:l http:/ftranscat.vsb.cz/soap/wsdl/transform_coord.wsdl j HOTOVO

Typ sluz‘hy:Ijan.ruzicka@vsb.cz:Erossion i Sluzhyzlhrrp:.n’.-’158.196.143.103.-’w5d|.|’er055i0n.wsdl ~| HoTovo

Mezivysledek: 1

Cena: 2 Euro
Rychlost: maximalné 0h 12m

Poéitej pro novou oblast

[Oved ] - [vyhledavani ] - [ registrace ] - [ ukazka ]

e Jan Ruzicka, jan.ruzicka@vsb.cz
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Open GeoWeb

 Open Specifications - Open
Geospatial Consortium, 1SO, W3C,

« Open Source components - clients,
services, libraries

« Open Acessible Services
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Open Specifications

 Standardisation

- WMS, WFS, WCS, GML

« XML

« SOAP, WSDL, BPEL, BPMN
« ISO 19115, OGC CAT

,'. TN D XA > .
@ t.fn jﬁ;lul L\)lnqw}h



ORén EeoWalnORER GgoMeb HperGeole
Open Source Components

 Necessary for services migrating
 Necessary for further development

@ Ohen EegWabiOREN GeoWeb fipeGeole
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Open Acessible Services

 Part of NGII, EGII, GGII
 Free of charge

 Basic data sources

 Basic analysis, gazeteers, ...

_ Wb OB G gal¥ T
@ Ohen EeoWabOREN GgaWeb fipeiGeol
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Open Acessible Services

Towards an Infrastructure for Spatial Information

From discovery

to

Standardisation

« Metadata
* Discovery
Service

« Data Policies
« Licensing
Framework

« Coordinating
structures

Harmonisation

« (Geodetic
Framework

» Seamless data

* Quality insurance
« Certification

- Data model

y

e 41‘1‘4“3'4 ¥
i e

Full Interoperability

Integration

Catalog Services
View Service
Query Service

Object Access
Service
Generalisation
Services

Geo-Processing
services

4
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Freeman Foundation Assists
Communities with Extra Support
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Web Map Service

Standardised way how to obtain
map from map server

Request - parameters (text)

Response - map (bitmap - raster)
or description (XML)

HTTP, POST, GET
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WMS Requests

 GetCapabilities
« GetMap
 GetFeatureinfo

@ WS WIS WIS S VNS Wilns WNS Wi




VIS VIS WIISWEN S Y6 Win's WS Y

WMS

WMS
" Request - GetMap

Client WMS

|V|aXX, MaXY Layers:

Namel,
Name?2, WMS

MinX, MinY
NameN

@ WS WIS WIS S VNS Wilns WNS Wi




VIS VIS WIISWEN S Y6 Win's WS Y
WMS

WMS

Client Response - Bitmap

WMS
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http://demo.deegree.org:8080/deegr
ee/wms?SERVICE=WMS?REQUEST=

GetCapabilities

http://www.airesip.org/wms/process.
Ccgi?REQUEST=GetMap&FORMAT=i
mage/gif&WIDTH=640&HEIGHT=48
O&LAYERS=temperature&SRS=EPS
G:4326&BB0OX=-110.,40.,-
80.,30.&VERSION=1.1.1

: "I r . 5 -
e Pt b S B YRR



* Web Feature Service

* Standardizovany zpusob jak ziskat vektorova
data z mapového (datoveho) serveru

* Request (pozadavek) — parametry
(XML/GML/Filter)

* Response (odpoved) — popis (XML) nebo data
(XML/GML)

* HTTP, POST, GET

* Nove SOAP (1.1.0)
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* GetCapabillities

* DescribeFeatureType

* GetFeature, GetGMLODbject

* LockFeature, GetFeatureWithLock
* Transaction — Insert, Update, Delete



* Basic (GetCapabillities, DescribeFeatureType,
GetFeature)

* Transactional (Basic + LockFeature,
Transaction)

* Operace GetGMLObject, GetFeatureWithLock
Jsou doplnenim



<?xml version="1.0" 7>

<wfs:GetFeature service="WFS"
version="1.1.0"

outputFormat="text/xml; subtype=gml/3.1.1"
xmlns:myns="http://www.someserver.com/myns"

. .
<wfs:Query typeName="myns:InWaterA 1M">
<ogc:Filter>
<0gc:GmlObjectId
gml:id="InWaterA 1M.1234"/>
</ogc:Filter>
</wfs:Query>
</wfs:GetFeature>



<xsd:element name="FeatureCollection"
type="wfs:FeatureCollectionType"

substitutionGroup="gml: FeatureCollection"/>
<xsd:complexType

name="FeatureCollectionType">
<xsd:complexContent>
<xsd:extension

base="gml:AbstractFeatureCollectionType">

<xsd:attribute name="lockId"
type="xsd:string" use="optional"/>

<xsd:attribute name="timeStamp"
type="xsd:dateTime" use="optional"/>

<xsd:attribute name="numberOfFeatures"
type="xsd:nonNegativeIlnteger"

use="optional"/>




<wfs:FeatureCollection

>

<gml:boundedBy> ... </gml:boundedBy>
<gml: featureMember>
<Hydro gml:id="Hydrography.450">
<geoProp>
<gml:Point
srsName="http://www.opengis.net/gml/srs/eps
g.xml#63266405">
<gml:pos>10 10</gml:pos>
</gml:Point>
</geoProp>
<depth>565</depth>
</Hydro>
</gml: featureMember>




* Elementy — jako GML

* Prostoroveé operace - BBOX, Equals, Disjoint,
Intersects, Touches, Crosses, Within, Contains,
Overlaps, Beyond, ...

* Logické operatory
* Operatory porovnani
* Aritmetické funkce — min, max, sin, cos, tan



* Vraci popis typu geoprvku

« V podstate XSD (GML application schema)
« Vyuziti pro Insert, Update a Get



» Uzamceni geoprvku (geoprvk()
* Filter
 GetFeaturesWithLock



* Nejdrive LockFeature
* Insert - GML kolekce

« Update - GML + jasna identifikace (jmeny
prostor:skupina.id)

« Delete - jasna identifikace (jmeny
prostor:skupina.id)



« Nékolik moznych vyjimek (exceptions)

« Napr.
- helze zamknout geoprvky,
- filter je chybné definovan,
- pozadano o operaci, ktera neni podporovana

- predana hodnota parametru, ktera neni
ocekavana



<?xml version="1.0" encoding="utf-8"
7>

<GetCapabilities
xmlns="http://www.opengis.net/wfs”
service="WFS" version="1.0.0"/>



<?xml version="1.0" encoding="UTF-8"7>
<wfs:WFS_Capabilites

xmlns:ows="
xmlns:ogc="
xmlns :wfs="
xmlns:gml="

nttp://www.opengis.
nttp://www.opengis.
nttp://www.opengis.

nttp://www.opengis.

net/ows"”
net/ogc”
net/wfs"
net/gml"

xmlns:xlink="http://www.w3.0rg/1999/x1ink"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchem
a-instance”

xsi:schemaLocation="http://www.opengis.net
/wfs ../wfs.xsd"

version="1.1.0"
updateSequence="0">



* |dentifikace
(Typ, Verze, Klicova slova, Abstrakt, Platby, Omezeni pristupu)

* Poskytovatel

(Kontakini misto, Adresa, ...)

* Operace

(Seznam operaci a jejich moznych parametrl a omezeni)

* TypObjekiu

(Popis, Nazev, MetadataURL, EPSG, Box)

* TypGML, Seznam GML prvku

(Popis, Nazev, Verze, Seznam GML prvku)

* Moznosti filtrovani

(Seznam podporovanych operaci)



« Element, ktery umoznuje zasilat instrukce
srozumitelné pro konkrétni implementaci

* Napr. moznost zasilat klice pro ovéreni
autenticity uzivatele nebo spoustét
specifické prikazy

<Native vendorlid="Oracle" safeTolgnore="True">ALTER
SESSION ENABLE PARALLEL DML</Native>



« UMN MapServer

« GeoServer (vcetné Transactional)
e ArcIMS

« MapGuide

« GeoMedia Web Map



 uDIG

 OpenJUMP

* ArcGIS Desktop 9.2
« GeoMedia



 Simple object access protocol

« Volani metod nejcasteji pres HTTP
protokol



 Simple object access protocol

« Volani metod nejcasteji pres HTTP
protokol



<SOAP-ENV:Envelope ...>

<SOAP-ENV:Body>

<sp:getView xmins:sp="
http://158.196.143.103/view">

<X Xsl:type="xsd:int">678436</x>
<y xsi:type="xsd:int">5596595</y>
</sp:getView>
</SOAP-ENV:Body>
</SOAP-ENV:Envelope=>



<SOAP-ENV:Envelope ...>

<SOAP-ENV:Body>

<sp:getViewResponse
xmins:sp="http://158.196.143.103/view"
>

<imageurl
xsi:type="xsd:string">http://158.196.143
.103/tmp/grass/026/map.png</imageurl>
</sp:getViewResponse>

</SOAP-ENV:Body>
</SOAP-ENV:Envelope=>



« Web Services Description Language

* Popis rozhrani sluzby na bazi SOAP
e Zpravy

* Port

e Vazani

« Lokace



<message name="getViewRequest">

<part name="x" type="xsd:int" />
<part name="y" type="xsd:Iint" />
</message>
<message name="getViewResponse">

<part name="imageurl"
type="xsd:string" />

</message>



<portType name="3DViewPort">

<operation name="getView">

<input message="sp:getViewRequest"
[>

<output
message="sp:getViewResponse" />

</operation>
</portType>



<binding name="3DViewBinding"
type="sp:3DViewPort">

<soap:binding
transport="http://schemas.xmlsoap.org/
soap/http” style="rpc" />

<operation name="getView">



<service name="3DViewService">

<port name="3DViewPort"
binding="sp:3DViewBinding">

<soap:address
location="http://158.196.143.103/cqi-
bin/3dview.cqgi" />

</port>
</service>



Metadata pro geodata

Metadata pro data neprostorového charakteru
Metadata pro sluzby
Metadata pro procesy



DOC, PDF, TXT, XML

FGDC SDGM

ISO 19115

Dublin Core

Dalsi specifikace (narodni, profesni)

Bez pravidel
Z4dna metadata



* Z 39.50 (Z 39.50 Geo)
* ArcIMS Metadata Service



* 1ISO 19119, ISO 19115, ISO 19139
* CSW 2.0
* Unifikace pristupu

Metadata || Metadata
Consumers Producers

GetCapabilities Harvest

DescribeRecord Transaction
GetDomain
GetRecords

GetRecordByld

Request
Response

Client

Server




* Pravidla jak vytvaret metadata

* Finalni verze neobsahuje DTD ani XML
Schema

* Veskera existujici schémata byla vygenerovana
z UML modelu standardu nebo vytvorena rucné

* Odkazy na jiné standardy
* Prakticky nepouzitelné pro vymenu metadat
* Nutny vznik profilt



* ESRI
* GeoNetwork Open Source
* CatMDEdit



|dentifikace

Omezeni

Jakost (Kvalita)

Sprava dat

Prostorova reprezentace

Prostoroveé referencni systemy
Distribuce

Aplikacni schéma

Rozsireni (moznost dalsiho profilovanti)



Extent

Kontaktni misto

Ukazka

Prvky prostoroveho schematu — 1ISO 19107
Prvky casu — ISO 19108

Ciselniky




* Umoznuje napr. navic zadani entit a jejich
atributu (typu geoprvku, trid geoprvku)



* Implementacni specifikace pro ISO 19115
* V zasade XML Schémata
* Stale v procesu pripravy

* Obava implementovat vse — moznost zmen



* Existuji transformacni skripty, obvykle na bazi
XSLT



OGC
Catalogue Services CSW

Seminar: Interoperabilita na drovni geodat a metadat

O viv

Vedouci sekce: Ing. Jan Ruzicka, Ph.D.
Prednasi: Roman Ozana




Minulost a taky soucasnost?

* Oddeélené metadatové zdroje (katalogy)
= Slozitd integrace téchto zdroju metadat
» Slozité vyhledavani v katalozich
* Nekolikanasobné porizovani dat

» Uzivatelsky nepfistupné reseni









CSW - Catalogue Services

» |sou specifikovany OGC od roku 2002

= Dnes CSW verze 2.0 (draft) OGC“‘

Open Geeospatial Consortinm

» Umoznuji komunikaci mezi meta-katalogy

* Podporuji tvorbu, publikaci a vyhledavani
metadat



Podpora interoperability

= CSW je jen obalkou

v této obadlce je mozné prenaset metadata odpovidajici rdznym
standardim (dopsat vlastni aplika¢ni profil)

* OGC CORE (queryable properties)

Subject, Title, Abstract, AnyText, Format, Identifier, Modified, Type,
BoundingBox, CRS, Asociation — mapovano na Dublin Core Elementy

» | ze volit vystupni format
XML, HTML, TXT - Parametr OutputFormat

* Client X Server - trfi komunikacni cesty
HTTP, CORBA a Z39.50



Schéma CSW operaci

Metadata | Metadata
Consumers Producers

GetCapabilities Hawest.
DescribeRecord Transaction

GetDomain
GetRecords
Z39.50 GetRecordByld
Client
CORBA f Requesw
Response

Server

HTTP

Metadata




GetCapabilities
* Vraci popis implementovanych operaci
CSW

odvozen od operace OWS:GetCapabilities

* Odpoved rozdélena na 4 sekce

Serviceldentification, ServiceProvider, OperationsMetadata, Filter _Capabilities

* Doporuceno GET+KVP

www.server.cz/csw.cgi?REQUEST=GetCapabilities

* Nelogicky povinné vraci Filter Capabilities

chceme-li jen ¢ast dokumentu, obdrzime vzdy i Filter Capabilities



GetRecords

= Vraci skupinu zdznamu, dle zadanych
parametru

= Constrain Language : CQL nebo Filter

= ResultType: Hits, Results,Validate

» Moznost asynchronniho zpracovani (ftp, mailto)
= Moznost fazeni zdznamu (SortBy)

* Pohyb v nalezenych zaznamech (maxRecords,
startPosition)

* | ze volit outputSchema (OGC Core, ISO, ...)



GetRecordByld

" Vraci jeden zaznam dle ID cisla zaznamu

= Lze pozadat o zkraceny vypis parametrQ

brief, summary, full

* Problém ! Nelze zvolit outputSchema

* Operaci lze vsak nahradit GetRecords



GetDomain a DescribeRecords

» GetDomain vraci informace o skute¢ném
rozsahu atributu a jeho datovém typu

= DescribeRecords vraci informace o
mozném obsahu (odpovédi je XSD
dokument)



Harvest a Transaction

" Transaction - vytvoreni, editace a mazani
katalogovych zdznambu (ridi se dle ID)

* Harvesting - sbér dat ulozenych v jinych
katalozich

= VV téchto dvou operacich se predpokladaji
Zmeny



Ukazka dotazu (GetRecords)

<?xml version="1.0" encoding="utf-8"7?>

<csw:GetRecords xmlns:csw="http://www.opengis.net/cat/csw"
xmins:dc="http://purl.org/dc/elements/1.1/" xmins:dct="http://purl.org/dc/terms"
xmins:sch="http://www.ascc.net/xml/schematron" xmlns:gml="http://www.opengis.net/gml"
xmins:ogc="http://www.opengis.net/ogc" xmlns:ows="http://www.opengis.net/ows"
xmins:xlink="http://www.w3.0rg/1999/xlink" xmins:xsi="http://www.w3.0rg/2001/XMLSchema-
instance" xsi:schemalocation="http://www.opengis.net/cat/csw
http://schemas.opengis.net/csw/2.0.1/CSW-discovery.xsd"
service="http://www.opengis.net/cat/csw" version="2.0.1" requestld="http://www.nabito.net"
resultType="results" outputFormat="application/xml" outputSchema="csw:IsoRecord"
startPosition="1" maxRecords="10">

<csw:DistributedSearch hopCount="2" />

<csw:Query typeNames="dataset">

<csw:ElementSetName typeNames="dataset">full</csw:ElementSetName>

<csw:Constraint version="1.1.0">

<ogc:Filter><ogc:And> <ogc:PropertylsLike wildCard="%" singleChar="_" escapeChar="\">
<ogc:PropertyName>AnyText</ogc:PropertyName>
<ogc:Literal>Hydrological%</ogc:Literal>

</ogc:PropertylsLike></ogc:And></ogc:Filter>
</csw:Constraint>
</csw:Query>
</csw:GetRecords>



Odpoved katalogu

<?xml version="1.0" encoding="UTF-8"7>
<csw:GetRecordsResponse xmins:csw="http://www.opengis.net/cat/csw" >
<csw:SearchStatus status="complete" />

<csw:SearchResults numberOfRecordsMatched="2" numberOfRecordsReturned="2"
elementSet="full">

<DS DataSet xmlns="http://www.isotc211.org/2005/gmd"
xmilns:gts="http://www.isotc211.org/2005/gts"
xmins:gco="http://www.isotc211.org/2005/gco“
xmlns:gml="http://www.opengis.net/gml"
xmilns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">

<has>
<MD _ Metadata>
metadata 1SO19139

<MD Metadata>
</has>
</DS_DataSet>
</csw:SearchResults>
</csw:GetRecordsResponse>



Priklady implementace

* GeoNetwork Open Source (FAO)
= Micka Catalog Client (Stépan Kafka)
* gvSIG 1.0.1 (klient pro vyhledavani)

= Kdo bude dalsi ???



GeoNetwork Open Source

01 00 100 10 10 10(
10 11 110 001 19 ¢4

GeoNetwork = = __= e

100 ;4 01 000 40 1% 43¢ *0 00 10 10 10°
11 01 0% "0 107 40 10 1001 901 010 11° 1'.':"[
10 40 40 41 -*-9 004 411 01 01 10 10 ¢ 1

Home | Contact us | Links | About | Help

Find Interactive Maps, GIS datasets, Satellite Imaqgery and Related Applications

Free Text | | | Advanced search |

Map type I_ Digital |_ Hard copy | Remote search | o )
........................................................... Info in ihteractive maps

You can find interactive maps by
searching in GeoMetwork for digital
data with an interactive map, or
directly connet to a pre-configured

Searf.:h map server,
.................. , PR
GeoMetwork's purpose is: GeoSpatial® Consortium compliant
. . . . . WS Map Servers and ESREI
To improve access to and integrated use of spatial data and information ArcIMS, = Eelr

+*
* To support decision making

* To promote multidisciplinary approaches to sustainable developrnent

¢ To enhance understanding of the benefits of geographic information
GeoMetwork opensource allows to easily share geographically referenced thematic
infarmation between different organizations. For more information please contack:
FADMIN MAIL or send us feedback
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MICKA Catalog Client

MICKA Catalog Client

Full text, @ &al™O @
Henavards: L — : P T N
Resource type: Both Data and Services | o

o
Metadata language: All j ey o e
Metadata schema: =0 19739 j
Eletment =&t name; summary j gt v

g -Berlim Ay
<| : -Eluxglles

Use camma ") as AND operatar in text fieids

A = =

BEIOH: << Gazetteer |

Search »> Clear farm Dby level Ij

http://www.bnhelp.cz/metadata2/catcli05.php


http://www.bnhelp.cz/metadata2/catcli05.php
http://www.bnhelp.cz/metadata2/catcli05.php
http://www.bnhelp.cz/metadata2/catcli05.php
http://www.bnhelp.cz/metadata2/catcli05.php
http://www.bnhelp.cz/metadata2/catcli05.php
http://www.bnhelp.cz/metadata2/catcli05.php

gvSIG 1.0.1

Introduzca la direccion donde se encuentra el servidor de catalogo

—Protocolos

|89.1 03.46.221:2100

Mombre de la basze de dstos

Bl.’lsqueda de geodatos [89.103.46.221:2100] i[

Ll ¥ 3350

O coay

Resultados de la bisqueda

Anterior | Resultados: 1 de 1 Siouierte |

IH';-'dru:uIngicaI

Hydrological basins in Europe [

=l 739,50 funguje

x|

Resumen: vlajor hydrological basmns and thetr
sub-basing. This datazet divides the Furope in zones.

Proposito: To agsess which part of the land area flows to

=L

De=scripoian | Afiadic Caps Cerrar

Servicio
fuista =l
Titula
IHydru:qu:ugiu:al r Restringir el area de blzqueds :I

Caoncordancia rCoordenadas

% Frasze exacts rSuperiores

8 Cualquier palabra UL I ULy I

" Todas las palabraz . which river.

~Inferiares
Re=swumen BRI I BRY: I Palahras clave:watersheds, Europe
|
Palabras clave contiene j
I ~Fecha de Ottima actusizaciin
categoria I—
ICualquiera ;I pesde
Escalar
Icualquiera ﬂ
Proveedar Servicio _ il
I clata
Titulo Q Se ha producido un error al hacer el getRecords

« = | CSW nefunguje

| Cerrar |




Kde jsou problémy ?

* Parametr service
CSW vs. http://www.opengis.net/cat/csw

" Jemné rozdily mezi XSD a Specifikaci

Velikosti pismen elementd (vyreSeno ANNEX D - case insensitive)

* Transaction a Harvesting

Vyvojari GeoNetwork vahaji s implementaci — daji se ocekavat zmény



