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Content
»> GeoWeb + Java
» Open GeoWeb » WMS
- XML > WFS
mSVG »> WCS
B GML + OGC CAT
> SWF (Flash)
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GeoWeb

* Web Mapping — clients and map servers

e 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 Middleware
and services
|
|
Geo-processing )
Direct
Catalogues and catalogue data
Metadata update services ACCEsSs

Distributed
Content
Repositories

pervers
e.g., administrative
statistical, etc.
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Web Mapping

Configuration
Client =~ Request = yyywyyy / Read
Invoke
WWww - server >Map Server
Desktop  Response HTTP/S } Read
Read l Query
Configuration : Write
Spatial
database
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e GetMap
 GetData

b8 00 WeiG abiyeb\G eqh

e StoreData

Client
WWW
Desktop

Requests
WWW
Request Invoke
. server -
HTTP/S

Gag WED GeolWel S ¢4\

x
i

Map Server
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Responses i S |
= (% =
* Bitmap (PNG, GIF) T i A

* Vector data (GML, SVG, SWF )

<Pxml version="1.0" encoding="utf-8"
<ogr:FeatureCollection
u u amlns:xsi="http://www.w3c.org/2001/XMLSchema-instance”
' ‘ O n f I u rat I o n xsi:schemalocation=". kraje.xsd"
amlns:ogr="http://ogr.maptools.org/"
xmlns:gml="http://www.opengis.net/gml">
<gml:boundedBy>

<gm1 Box>
1:coord><gml:X>-904222 837576437 </gnl:X><gml:Y>-1227241. 528725796</gml:Y></gml : coord>

|
o E xce pt I O n S (e r ro :coord><gml:X>-431433.3321681719</gnl: X><gnl:Y>-035237.8791404357</gnl:Y></gnl: coord>
m - Box>

</gnl #HoundedBy>
<gml:featureMember>
<kraje_pseudo fid="0">
<cat»6</cat>
<nk>US</nk>

l' <kn>6</kn>
C lent <kodnuts>CZ042</kodnuts>
<nazkr>Ustecky</nazkr>
<nazkr_a>Ustecky</nazkr_a>
<vymera> 533492.060000000055879</vymeras
WWW - <ob91>824461</0b91>
<ob01>820219</0b01>
<obakt>B8208688</obakt>
Response <nazcs>YVXFCMc</nazcs>
<zZmenazaz>01012000</zmenazaz>
DeSktOp <ogr:geometryProperty><gml:Polygon><gml:outerBoundaryls><gml:LinearRing><gml:coordinates>-732885
Wi -732885. 511, -098448 . 558 -733385.882,-008448.558 -733385.882,-008448, 558 -733886.253,-098048.858
-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.

—

@ 017 T R
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Invoke
e CGlI (FastCGl)
e Servlet
e HTTPD module
WWW
Invoke
server  _ > Map Server
HTTP/S

@ Gag WED G eolaR'S ¢4 W oG ey b\ G e g
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CO nﬁ g U rat i on Configuration

User environment

Map Server
Map components
E :i:““::::" ............. =2l
Functionality
Data sources
Client
WWW
Desktop
Conﬁguration ]" |- ) P*Mf mmmmmmmmmmmmm | i-a78873 1035275 2
TP R YR N ARV Y mﬁ‘
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Other Geo Web Services

e Spatial Analysis
* Metadata
;\#% WS(;O Open Soprce

e Gazeteer

Nazev obce: |Hran'|ce |

‘ Typ sluz‘hy:Ijan.ruzicka@vsb.cz:Gazeteer = Sluzbyzlhttp:.n’.-’lSS.l96.143.103.-’w5d|.|’gazereer.wsdl ~| notovo
EEE

Typ sluz‘hy:lantonin.odik.hgf@vsb.cz:Transformacel = Sluzbyzlhttp:.l’.-’transcat.vsb.cz.n’soap.u’wsdl.-’transform_coord.wsdl ~| HoTOVO

Typ s||_|z'ny;Ijan.ruzicka@vsb.cz.Erossion fid | Sluzny:lhttp..l’.u’lSS.l96.143.103.-’wsd|.|’er055i0n.w5dl ~| Hotove
Mezivysiedek: 1

Cena: 2 Euro
Rychlost: maximalné 0h 12m

Poéitej pro novou oblast

o EIRG WAL (AN o5 W e G ol ob.G el
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7 WSCO Open Source

=3
‘\4 Web Services Catalog for Orchestration Open Source

Priklad zjisténi erozniho rizika Ot h e r G eo We b Se rv i ces

Nazev obce: |Hran'|ce |

Typ sluzby: | jan.nuzicka@vsb.cz:Gazeteer >| siuzby:| http://158.196.143.103/wsdl/gazeteer.wsdl »| HoTovo

Typ sluzby: | antonin.orlik.hgf@vsb.cz: Transformacel *| siuzby: | http://transcat.vsb.cz/soap/wsdl/transform_coord.wsdl  ¥| noTovo

Typ sluzby: | jan.ruzicka@vsb.cz:Erossion >| siuzby: | http://158.196.143.103/wsdl/erossion.wsdl *| HoTOvO

Mezivysiedek: 1

Core;2Eur * Spatial Analysis

Rychlost: maximalng 0Oh 12m

Fodite| pro novou oblast ® Metadata

\J 'rH.-!-'r:'H;. ﬁ!'\-]-’l.cl?'- H :1-d'|J.d_". 1askdall :'\'E?_- |
v LCAACE IS WA= = ].—' 11ichis I'_'-|-\..l.;_:l'|r.'.:|."'.'::|'.

e Gazeteer

yhledavani] - [ registrace PI ukgigkg]
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Open GeoWeb

* Open Specifications — Open Geospatial
Consortium, ISO, W3(C, ...

* Open Source components — clients,
services, libraries

* Open Acessible Services

@ - y Ty *“5 ""; \ ‘!'I';"‘:’rf:;‘!;ﬁ be ‘ﬁi\"%:r;}' g
- .ﬁtﬁ’iﬂl b7 & :mm.#



JRen Ee¢WabxORER GooVeb fiperGeolVs
Open Specifications

e Standardisation

« WMS, WFS, WCS, GML
« XML

* SOAP, WSDL, WS-CDL
e [ISO 19115, OGC CAT

@ & ":-f F'E} '!‘-f"" .'i_ l'!;-i!;.,;”; _ £ % ‘?~ f*;P"I‘--'--"
Then EegWatk ORER GgalVeb fipehGeol
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Open Source Components

* Necessary for services migrating
* Necessary for further development

TG TN\ LA Y I
@ Then EcgWatiORER, GaoWeb fipeGeole
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Open Acessible Services

Part of NGll, EGII, GGII

Free of charge

Basic data sources

Basic analysis, gazeteers, ...
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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

Integration

Catalog Services
View Service
Query Service

Object Access
Service

Generalisation
Services

Geo-Processing

services

en SepWehiURen Geai¥eb fipe

Full Interoperability

ﬂ---



Web Mapping - Responses

* Bitmap (PNG, GIF)
 Vector data (GML, SVG, SWF, ...)
 Configuration

* Exceptions (errors)

Client
WWW <«
Desktop

Response
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GIF - prokladani (pribéZné zobrazovani)

Bitmaps _ L=

..........

 Raster data £ .
* Pixels i s o

* PNG - 8 bits — 32 bits color depth,
powerful interlacing, transparent — alpha

* GIF — 8 bits, interlacing, simple
transparent

 JPEG - 24 bits, not very often used

0 4 y P TIPSl "‘1 P T
ORen GegWehiURan Geal¥eb fipemGeolWh
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XML

e

eXtensible Markup Language

Data exchange

Base for many specifications

UNICODE



KL VIS XML X AL ML BML XML XN
XML Document

<?xml version="1.0" encoding="utf-8" ?>
<0b91>824461</0b91>

@ L DI MLOCNTE XL ML ML XML XN
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ADMLAKME 7L ML ML XML

XML Document /2

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

<kraj fid="1">
<cat>6</cat>
<hk>US</nk>
<kn>6</kn>
<kodnuts>CZ042</kodnuts>
<nazkr>Ustecky</nazkr>
<nhazkr_a>Ustecky</nazkr a>
<vymera> 533492.060000000055879</vymera>
<0b91>824461</0b91>
<0b01>820219</0b01>
<obakt>820868</obakt>

</Kraj>
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XML Schema

* Defines structure for the exchanged data

<xs:element name="0b91" nillable="true" minOccurs="0"
maxOccurs="1">
<xs:simpleType>
<xs:restriction base="xs:integer">
<xs:totalDigits value="11"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
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What XML brings?

* How to specify exchange formats — XML
Schema

* Tools for parsing XML documents

* Open, human readable way for data
exchange

e Chaos???
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 W3C specification for 2D vector graphic
based on XML

* Not only geometry
e Styles, symbols
* Transformation

 Animations (JavaScript, SMIL)

T b I
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SVG

<g id="signaturen” visibility="visible">
<g>
<circle class="fil2 str7" cx="-160" cy="1078" r="39"/>
<circle class="fil3 str7" cx="-160" cy="1078" r="28"/>
</g>

</g>

ff'*"?ﬁ"'; By
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SVG

| 3! artecnet - Example for Canvas and Layers - Microsoft Internet Explorer

|]Ha5ﬂ:mqu Tools  Help i |-
|| Bk - = - QA | Dusearch [GiFavorkes Pistory - G 51 - S #h
] ]WHEI'tl:p:,l’,l'www.:artu.nﬁfmpwﬂmi:md:sj:mvm.ﬁtﬁ ﬂ T}E" ]I'H‘ ! ]mm E o

' carto.net I

HELP®PAPERS ®PROJECTS @AUTHORS

carto:papers:svg:.examples:basic:layers

Example for Canvas and Layers

Please try with the help of this simple SVG-axample the elementany functions of the
Wienwer,

« Zooming: with the help of the CTRL-Key (or Apple-Key] one can drag a rectangls

above the area one wishes to Zoom in

With the right mouse buton (CTRL-Key + mouse click on the Mac) one gals a

context meny, where wou can choosa step-by-step 2ooming and can go back to

the original extent.

Zoom Qut like above, but with SHIFT-Key pressad.

« Panning Press the ALT-Key and maove the mouse cursor while a “hand-icon”
appears,

« Anti-Aliasing Maybe tumead on and off with the help of the contest menus,
("Higher Quality™)

« Layers can be wrned on and off like in traditional GIS, Graphics and DTF

soffware.

Fral gl To see the higher quality and precision of this vector graphics compared to traditional

Copy SWE raster graphics, you can see the same example with a larger extent. For refuming to this

Wisw SG page please use the "Back-Button" of your browser.

Wiew Source

Save 5%G As..,
| | &P =
& About Adobe VG Viewer. [T [ temat
#start| | @ $TT T .| $r | B [[Ecar. .| Do | Den.| Dre...| Do | [FEOBGOEBHRD 16

@ NG "N EVSEE 5VEs NG HYVG 'SVG SN
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SVG Support

* http://www.mozilla.org/projects/svg/
* Mozilla 1.5 - directly

 Mozilla Firefox 1.5 - directly

* |[E - Adobe Plugin

@ & ' EVEENE BVE N A
L L. | I'.l" - W '3-"__ L j & N | :: .-n.-"
& Vi ' w = J! *nr 5 a\.
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SWF (Flash)

e Solution form Macromedia
* Now documented and open

* Vector, raster, video, animations, sound —
container for multimedia

* New - 3D space support

@ . r Ff ':L-ﬁ - ol ) ¥ ] '!ﬁ ANT b .
i i ,ﬁ;‘ﬂi = A \}; :i.. I*iﬁ ¥
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Java

* Programming language

e XML support

* Web services support (SOAP)

e Serviet

Invoke » Map Server

* Java applet

Client
WWW
Desktop
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Java applet

J s WL Hﬂ; I SR R 1 i : |

| #mpec - = - @ 3| Duoesrch [hjFavortes BHstory | Bh- S 0 - H

| tddress [ \Program Filesiapache GrouplApschelhtdocstishapetdrubry.html =] @6 |links »

@

f‘% i x"‘gg\" |

 Prpronsn | Provs | 0| Posun| Idertiikace | vibd | Zwitvibie

[ ——_— T
Shape dala completel lnaded 2l
|[Execute] HELF command far more nlormston
Waming : please st the scale facton to 1 or lower =
i |
E
&7 applet started [ =My computer

Beat| | AZ S | LI&I.@J.@JEJ&IQJQJEILI&I&I@ HEAEeDE D =s

W8 aya Savalllavaavae




* Web Map Service

e 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
e GetMap
* GetFeaturelnfo

@ MS WIS WIMSRIN S VUG Wils WNS Wi



VRIS VIS WHISWEN S Y6 WIS WS I

WMS
Request - GetMap

Client ' WMS
MaxX] MaxY Layers:
Namel,

. : Name?2, WMS

MinX,|MinY

NameN

@ MS WIS WIMSRIN S VUG Wils WNS Wi
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WMS

Response - Bitmap
Client . WMS
WMS

@ MS WIS WIMSRIN S VUG Wils WNS Wi
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http://demo.deegree.org:8080/deegree/wms
?2SERVICE=WMS?REQUEST=GetCapabilit
ies

http://www.airesip.org/wms/process.cgi?RE
QUEST=GetMap&FORMAT=image/gif&WI
DTH=640&HEIGHT=480&LAYERS=temper
ature&SRS=EPSG:4326&BB0OX=-110.,40.,-
80.,30.&VERSION=1.1.1

N TAm] A Y- ¥ w »
RIS W <0 REA N AXT AR VA WS
VIMS WMS WIMSTEM S WS WIS WMS )

L FART . SO BRI L T AEY E - NTLY LY TeWmy

L



J ryl -'F'J'.,
7 E F

> WIS S JYUHS WS WS g
WMS Others

 SLD (Styled Layer Descriptor)
 Metadata

* Time stamp

 Coordinate systems — EPSG

 Formats

o T e —
VEMS WMS WMSREM G YIS Wi
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GML

A T :
Skl " LIV ¥
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* Geography Markup Language

* Specification for describing vector
geodata in a XML way

 Connected with Simple Features
Specification — point, line, polygon

* Allows more — complex types




G I GML (B GMLAEMF1G Vb, G ML

Simple Features

O]
= =
=
Point Multi-Point
N ——— 2 Fodmr o - B— Y
s o o’ 4 >
™ l". Y / e
s \, A e
& - 8 rd 2 u P
! ~” = o
Line-Stnng Limnear-Ring Mulu-Line-String
SR - A 3
" s .« fo
T 7 SE A -
o f W . wl
."'T.__———-'——'_ 1--__"-L [ s B
—l
Polygon Mulu-Polygon Geometry-Collection

@ L VLT G MK L GMUNGMES G My, GMLN
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GML - Part of the possible code

<gml:featureMember>
<kraje_pseudo fid="0">
<0b91>824461</0b91>
<0b01>820219</0b01>
<obakt>820868</obakt>
<hazcs>YVXFCMc</nazcs>
<zmenazaz>01012000</zmenazaz>
<ogr:geometryProperty><gml:Polygon><gml:outerBounda
ryls>s<gmil:LinearRing><gml:coordinates>-732885.511,-
998448.558 -732885.511,-998448.558 -733385.882,-
998448.558 -733385.882,-998448.558 -733886.253,-
998948.858 -733886.253,-1000950.056 -734386.624,-
1001450.356 -734386.624,-1001450.356

éj\f h'!.:. # ! '.‘F "‘ .:-' "'} I..l' | .:- r.--"' I | | x "l' ﬁ -, .a."rl. | . L'.-q. T
. STRRL. " G- GIVE'S Et‘ﬂ 16 Serlv LG VTR, R VAL
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l ! 54 ME Committed Mermary | f-waaa?,a, 1100940,1)
| 8

¥ o Ll i - "
v ] ~B " FaviR naA R o F’
[23 J0me Workbench
File Edit Yiew Layer Tools “Window  Help
: . e |
A" 0ARE=29E L®O & ™ an O |—
"'.g.:'_l':isl 1 — LliEJ
= _iworking [[Bl[Feature Info: Task 1 o Joks
="
B [v]nby |'—|j‘— |@| uliceporuba
m= [ ui @ || FID 469
__| System ] ]
et | <oml:Lineltrings
|GML| <gl:coordinates>-479143 203125, -1100928. 169921875 —-479140.5390625,-1100929.41015625 -479]
-479090. 9765625, -1100952 . 509765625 </gml:coordinates>
et </opol:Line3trings

MNew
FID 5501

<ol : Polygons
<gml:outerBoundaryIss
<l :LinearBings>
<gml:coordinates>—-479228.21875,-1100938.160821875 -479345.55944044517, -1101185.338353966]
-479115.8558115745, -1100845. 7247818867 -479181.49540953944, -1100818. 6127740315 -47923%
</pol:LinearRing>

</gml:outerBoundaryIss>

</gml:Polygons

T &7 AT A N L YA RSN AT TR N
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WFS

e Web Feature Service

» Standardised way how to get (send)
vector geodata from/to map server

* Request — parameters (XML/GML)

 Response — description (XML) or data
(XML/GML)

e HTTP, POST, GET



VRS’ WES WS RS YiESWIF§WFS WES:
WFS Requests

* GetCapabilities
 DescribeFeatureType
 GetFeature

* LockFeature

 Transaction — Insert, Update
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WFS Request

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

<DescribeFeatureType version="1.0.0" service="WFS"
xmlns="http://www.opengis.net/wfs"
xmins:ns01="http://www.server01.com/ns01"
xmlns:ns02="http://www.server02.com/ns02"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://www.opengis.net/wfs ../wfs/1.0.0/WFS-
basic.xsd"> <TypeName>ns01:TREESA_1M</TypeName>
<TypeName>ns02:ROADL_1M</TypeName>

</DescribeFeatureType>
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WCS

* Web Coverage Service

e Standardised way how to get raw raster
geodata from the server

. ':;‘: W W JARMEES .=
@ Rl %l =3 A ii ‘FE‘L& 1%&3
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OGC CAT

» Specification for metainformation
systems

» Standardised way how to ask for
metadata, update/insert metadata

e ISO 19115, FGDC
« SOAP, CORBA, DCOM
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