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1. Introduction

The Open Geospatial Consortifi@GEWeb Feature Service (WEHndardprovides an interface
allowing requests fogeographically referencefdatures across the web usingenplatform

independent callsThe geographic featurentain descriptivenformation. In contrastWeb Map

Service (WMS) ompopular tilebased magservicegroviderasterimagery whictcannot bedirectly

edited or spatially analyzed. The Wisbiallyuses the XMiderived Geography Markup Language (GML)

standardto modelthe returneddata.

While the basic WFS implemettibn suppors reading features from the servicthe WFSmayalso
support the abilityto perform client-driven dataoperationsviaa Transactios mechanismThe Web
Feature Service Transactional (WHStandard defines a set of operations thatludeinsert, deleg,
andupdate of features. In most cases the changes will be published and be availattleeteend-users

of the service

Gaid is a platform designed for geospatiateroperabilityand Spatial Data Infrastructur&p) needs.
Based on the GhonTools PRtbpengeospatial development toolkithe applicationcan access an

array of geospatial sourcess15iles, and includes support for a wide variety of OGC stand@édmcan
read anduse geospatial content from different sources and overlay them into a single map view, with
each layer individually configured and styled. The Gaia #iaykir view allows seamless use of multiple
layers of different types. Panning, zooming and other magpools provide a fast and convenient tool
for browsing the mapGaia also allowanyone todevelopnew capabilitiewvia the Extenders ARFor
example, he Gaia WFS Extender adds the ability to edit geometries and features and perform
transactions to ay WFST, including ESRI ArcGIS Server, CubeWerx, Geosdetesgtaph ERDAS and
others. This Extender adds a suite of tofds adding deleting and updating of featuresinga graphical

interface.

Other Gaia Extenders can also enhance GaiaWE&ader operatiors. The Geometry Edit Snapping
Tool is an Extender that provides robust snapping capabities editing geometries on the maphe

CarborCloudSync Extenders enhance the WFExtender with the ability to interact directly with The
Carbon R2 2 $ed-dyfcaronization servicethe CarborCloudSyné.

! www. TheCarbonProject.com/gaia.php
2 www.CarbonTools.com
3 www.TheCarbonProject.com/Productédadsync.php

I ——
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1.1. About The Carbon Project

The Carbon Project is an innovative, higtergy software and technology company, specializing in
mapping, geospatial interoperability and geosocial solutions. Our eaognperves geospatial
professionals, software developers, government agencies and businesses that develop mapping

solutions or use geospatial data from many sources.

The Carbon Projedevelos mapping software solutions for government and commercial psgs. Our

core clientele is in the Defense and Intelligence, Environmental and Infrastructure market s€eiors

customers includ¢he US Department of DefensB@D, USArmy Corps of Engineers, UK Ministry of

Defence(UK MOD)National Geospatial Intedience AgencfNGA) Joint Forces Command, United

States Geological SurvéySGS) . NAGA &K DS2ft23A0Ft {edd@Ses /Iyl RIQ

integrators including BAE Systems, SRA Internatibloathrop Grummarand more

Our core suite of productscludes Carbordols PRO, CarbonArc PRO, Ca@ilondSync, Gaia and Gaia
Extenders. Thessoftware products ar@rovided¥ 2the®a K Sd cisomersand usersaround the
world and are available on the GSghedule70 and the GSA Geospatial SmartBUY'BPA

1.2. About CarbonTools PRO

CarbonTools PRO is an extension to the Microsoft .NET Framework that suppg

=
St

advanced location content handling and sharing and is the foundation for the

Gaia application.

w0¥d slooLuoqie)

Based on the SourddandlerData technology, CarbonTools PROvides a

unified framework for geospatial interoperability with an array of location

content and services. This meavigcrosoft Bing Maps, Google Earth
OpenStreetMapYahoo! MapsOGGVMS, WMTS, WFS, WCSVWSML, 9

GMLsfESRShapefiles and more cdore used in your opegeospatial .NET {

applications...seamlessly!

With CarbonTools PRO, .NET developers can extend existing geospatial systems, including but not
limited to Gaia, with new capabilities and content sources or build exciting newggespatialNET
applications. Furthermore, the package contains numerous code samples and extensive documentation,

including thecomplete project and source codetloé basidGaiaplatform.

4 http://www.onixgov.com/Carbon_Project/index.htm
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1.3. About Gaia

Gaia is a platform designed for advanced geospatial needs. Based GarthenTools PR@pen

geospatial development toolkit, this viewer can access an array of geospatial sources sucBpesrthe
Geospatial Consortiuf©GC) Web Mapping Service (WMBgb Map Tile Service (WMTS), Web
Coverage Service (WCS), and Web Feature Service (WFS), commercial servicédistadof8ing

Maps andYahoo! Mapsnot-for-profit services from OpenStreetMap (OSM), as well as file formats such

asESRShapefiles, KML/IKMBXF, MIF and the Geography Markup Language (GML).

With Gaia you can use geospatial content from different sources and overlay them into a single map
view, with each layer individually configured and styled. The Gaia-taydr view allows seamless use

of multiple layers of different types. Panning, zooming and other mapping tools provide a fast and
convenient tool for browsing the map. Gaia uses dynamic caching of content to memory, providing

enhanced mapping performance.

Gaia offers the best availablemdor and schemaeutral OGC compatibility and content support.

Throughthe powerful Geography Markup Language (GML) parsing capabilities of CarbonTools PRO, Gaia
provides true interoperable access to geospatial features. Gaia also supports schema validation of GML
for deep and complex GML variations as weWsE Ipats@r® optinized for the best performance when

using common GML profiles. In addition, the sophisticated rendering and symbology engine allows
extensive styling of the GML layers for more meaningful and informative features presentation

comparable to the most advaad GIS

With Gaia you may save, import and load Geospatial Session Files (GSF) seamlessly. These files can be
shared with most CarbonTools PR@&sed applications. GSF stores the cached content, source

information as well as the styling and layer configigat With Gaia you can use the GSF even when no
internet connection is available; Gaia uses the loaded cached data offline and refreshes it when a

connection becomes available again.

Gaia is also a highly extendable platform. Its open Extenders API|ddieopers a way to use .NET and
CarbonTools PRO to enhance and transform Gaia with new operations and functionality. Extenders are

easy to develop and install and have limitless possibilities.
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2. Installing the Extender

2.1. System Requirements
.NET Version

U Windows 2000/20032008/XP/Vista/Windows 7
U Gaia 3.41 (or latest available versiofdr Windows
U Microsoft .NET version 2 or later

Mono Version

U Linux/Mac OS
U Mono 2.4 or later

U Gaia3.4.1 (or latest available version) for Mono

2.2. Gaia Extenders
The Extenders mechanisallows Gaia to be enhanced and morphed to perform more advanced or

customized functionality. Extenders can offer support to new geospatial services and formats, add new

tools and panels to the usénterface, apply new security measures, perform datagessing and

manipulation, extend Gaia with transactional and editing tools, and much more. There is no limitation to

what Extenders can do as these are independent assemblies which can be deployed as frgayr for

products, open or close source. As l@aggthe assembly follows a set of guidelines it will be

AYLX SYSYGSR o6& DIFEAIFL® ¢KSNB A& y2 {5Y Ay@g2f 3SR 20K

more advanced functionality and Ul).

2.3. Installing or Upgrading the Extenders
The Gaia WFE Extender is fact a collection of twoNET software libraries, calledgembliegthree if

using the CarbonCloud Sync Extend&he main assembigaiaExtender WFST.dltds the user
interface and functionality needefdr the transactional operations. Trsecondasembly

GaiaExtender_GeometryEdit_SnapToolsidlan Extender that adds geometry snapping tools when in
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geometry edit mode. Starting with Gaiarsion3.4.1 these assemblies are included with the basic Gaia

platform along with an evaluation license thaloals testing the functionality on a trial basis.

The process of addirtgese Extendesis straight forward andechnicallyunobtrusive asthere isno

system registratioror registry manipulation (seett@F A I | & SandDd ADJZREE SYRSNA 5SS 0!
Guidefor more information about Extendersjomanuallyadd the Extendersor upgradeo a newer

version smply open the Extenders Manager dialog from@®aiad CA f S&aé¢ YSydz I yR Of A 0]
OEGSYRSNE odzili2zyd ! FAf SssembyNiR griilasyohddRYol rhag stkeod A £ £ | &
addbothassemblf Af S&a® hy OS GKS FTAfSa& I NB¢ I RRNIRA il IKISBNIGR S F
updating the Extenderd) y (G KS 5SAONRLIIAZ2Y O2fdzvYy yR (GKS awSai
newly added Extenders functionality will now be available and in the next Gaia session. Pressing the
GwSadlF NI DIFAFE odzidiz2zy At LINBYLIW @&2dz (2 &l @S GKS

« Tip: Register taovww.TheCarbonPortal.netor free to download numerous

Extenders developed by The Carbon Project and other contributors.

4% Gaia Extenders @

MName Azsembly Dlescription
Geometry Edit Snap Tools | GaiaBxdtender_GeometryEdit_SnapTools.dll | BExdends Gaia to provide snapping functionality when in Geometry Edit mode.

WES-T Tools GaiaBxtender_WFST dl Extends Gaia to provide WF5-Transactional tools.

2 Extenders listed. 2 Extenders are in local folder.

Figurel: The WFS Extender and Geometry Edit Snapping Tools Extender as they appear in Gaia's Extéarthager.


http://www.thecarbonportal.net/
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2.4. License

The Gaia WF$ Extender requires a valid license. The licenssiged and providetly The Carbon

t NE2SO0 Ay GKS F2NX¥X 2F Iy -a[ TFA€SO YS3 da WABIYE A yi K
YIEAY YSydz ' yR &8 0S¢a $Fgud) iy wilPoRaird orm [allowing you to

review the currently active license (if any) and applicable expiration informégiguare3).

¢t2 Ayadartt I ySg tA0SyasS FAfS OtA0O1 GKS awSIR [AO

the WFST functionality will become available as long as the license ieactiv

*
— Note: The Gaia WF¥ Extendetrial license provides theomplete andfull

functionality of the product

@ Inzert Features
e' [Delete Features
e Update Features

a Config WFST Layers...

Product License...

Figure2: Opening the Gaia WFB Extender license manager.

License Manager - Gaiabxtender WFST =

Gaia WFS-T BExtender (ver. 1.1.0.2)
License Information

type: Temporary
Expires: Thursday. Aprl 01, 2010

Mumber of operations: 85

nfo:  Gaia WFS-T temporary license

“Te obtain a kcense contact The Carbon Project:  infoi®thecarbonproject. com
Read License File

Current license is active

Figure3: Gaia WFS Extender licase manager form.
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3. ToolsOverview

The Gaia WF$ Extenders add toolbars and menu items to the Gaia user interface. The maih WFS
extender adds a suite of tools foonfiguring angerforming the data operations and transacting with
the WFS The geometry sapping tools Extender adds additionakoolbar with tools that sethe snap
functionalitywhen editing or creating geometries on the mgpr more about snapingtools see page
42).

« Tip: Like other Gaia toolbars you can relocate the Extenders toolbars using
the left grip region of the toolbar (notice the cursor will change when you
move the mouse above the grip area). Drag and drop the toolbar to any
region arourd and the toolbar will be docked. You can organize multiple
toolbars in a variety of way, including a stacked formation. This layout
setting will be preserved for future Gaia sessiorafter you closethe

application.

2 KSYy 2yS 2F (GKS 2LISNIiA2y (G22fa OA®PSO wWingh&NIi¢ sz a
toolbar buttonsthe tool panel will open to the right of the maglicking once more on the toolbar

button, or using the panels close button, will @abe panel and Gaia will resume normal functionality.

The tool panels can be resized using by gripping a splitter and dragging its location to change the width

of the tool. All tool panels however have a minimum withtht cannot be surpassed

% Note: Sometools have a tableS R A @ A y3 OFLIoAfAGE o6Sdad a4/ 2
OKIy3aS (KS @I tdzS Ay Fy WSRAGIOESQ -GFoftS C
edit mode and the value will not be set until the edit mode is finished. To exit the
table-cdl edit-mode simply click outside the cell or use tHeS & 6 2 ENVERQEAB,

UP, or DOWN Arrow keys.

10
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3.1. WEFST Toolbar

WFS-T Tools: @Insert eDelete eUpdate @Commit aCanig
—

Peks aLyasnNie G22t FOGAGHGSa I LI ySt 6KSNB yS6 T
®eks a58t8G5¢ pafe2tiaf endblEsiihk @maviSgiof fdatures from an applicable layer.
Boks ' LIRIFGS¢ G22t | OGAGIGSa + LIySt 6KSNB SEAAGA

G A - , "
@ ¢ KS a/ 20¥¥ckiviates the current transactions management and submition panel.

’& ¢ KS a/ dhobFersddialdy that manages WFyers schema templates and features rules.

7 A~

CKSES (224 FINB Ft&2 FOFAtLFOf S-CHAISY@EDUCBISNE Y Ay

!3 Gaia 3.4.1 - www.TheCarbonProject.com

Insert Features
Delete Features

@.
L
e Update Features
@ Config WFST Layers...

Product License...

Figure4: The WFS menu item.

11
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3.2. Geometry Editing Snap Tools

Snap: "Ziliurrent E@TD Any IiEI |

Snap Mode

¢KS aylFLILAy3a Oy 6S SAGKSNI aSd Ia G/ dNNByidé 2N a¢

feature layer, as selected within thFST operations panel.
¥ Whend / dzZNNB y G &ctiva ®anadawil 3nap td geometrpnlyin the currently used layer.

% Whenac2 y & ¢ activé theihddg/vlisnagitéiany feature avaialble in theapsession.

Snap Distance
n-] Allow shappig tofar features.
= Allow snapping to features over a medium distance.

=] Allow snhappingnly to very closéeatures.

EdgeUsage
"'l When active allows snapping nodes to edges. When not active only node to node sriajppéuig.

o
i':a When active the system will try wreate a fitting edge betweenmew node ancdthe previous one.

12
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4. Using the WFS Extender

The Gaia WF$ Extender dérs the ability to add, deleteedit and commitfeatures as part of the Gaia
aSaarz2zyo ¢KAA lff2ga (GKS TFdzZt dzaS 2F DFAlFQa LJ32gSN
integral part of featureproduction Natively supportegources such as imagery from a Web Maps

Service (WMS), Web Coage Service (WCS) or tile based ses(Bing Maps, Yahoo! Maps, WMTS, or

OpensStreetMaptan be used aa referencebase to the geographic edits.

Figure5A £ f dza GNJ 84 GKS ONBIGA2Y 2F | ySg TSI GdNB dzaiy

imagery as a base reference.

4% Gaia 3.4.1 - www.TheCarbonProject.com [ E [

QY GD>OE G 9 2SN S ) Insert New Feature

PolygonAnnotations ~]

‘Name:cw:PolygonMnotations \ .

Properties Geometry I

Name Value
Title
Descripti...
Ud

. .<.
L T R VR R A

: 3 tamm
| Snap: 3% Current 32 To Any -I@ =] “
{ WFS-T Tools: [ Insert | # Delete ¥ Update | @ Commit | 8 Config |

Gaia ready! [product version 3.4.1.0010]

[ -844291,336267 i

Figure5: New feature with a polygonal geometry createzh top of an aerial imagery source

13
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4.1. Configuringa Transactional Feature Layer
Before Gaia can make changes or additions to a feature layer the systenbenastjuainted withthe

desired layer aatransactionalone belonging toa Web Feature Service Transactional (WTS§ource In
addition, a descripon of the layempropertiesand a set of rules need to Iset Tosatisfythese
NB lj dzA NB Y S y Béograpkydviarkup BaBdua@NIL) schema must be read amqocessedThe

Gaia WFS Extender makethis as easy as a single mouse click.

To configure anansactional layer the desired layewst beavailable irD I A deQian(to learn how to

IRR fF@SNBR Ay DIAl &SS ndteSaridmn Prdject vébSté)Demthelagek RS | G A
available in the Gaia sessiselectti K §  a / 2 y&) kdinédhe WESR tholbar to open the

configuration form(Figure6). The form will list all relevarfieéaturelayers in a puiown list. When

selecting a feature layer from the pulbwn list the form will display information known about the layer,
includigthe2 LISNJ G A2y & adzZJL32 NI SR® CKA& AYF2NXNIGA2Y A& =
published Capabilites § KS &SNIAOS /I LI oAt AGASEa FNB | Oldz tfe& N
{ SNBAOSa¢ tAald Ay DIFEAFQ& a!'RR [F@SNE TFT2NXO

If the selected Iger supports transactional operatiofisidicated by the gray chedioxes)i KS d wS ¥ NB & K
FNRBY {OKSYl ¢ odzit2zy oAff 06S SylofSRe® /fAO1AY3I GKA
f - @SNNa Da[ & QHeSerwice, dandlyzedBhdRonFeNeRiaYocalable along withdata

rules parsed from the schema.

¢ CAL) ¢KS &=+ AQwides aWay tovizwziiera@vchemaXML as
read from the service. Note that this will only show the root schema file

and not anyreferencedfiles.

Once the layetable is createdt is managed as an internal template fily change made to it is
NEO2NRSR |yR LINBASNIBBSR o6& (GKS | LILX AOFGAZ2Y D ¢KSNBT

freaSNI Aa aStSOGSR GKS f I &S NXha forthSAWditibnkl Ghdngés yiRbe NHzt S a

recordedautomatically;there isno need for a specifisavecommand to do so.

14
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Diving Deeper

The GaiaWFé 9 EGSYRSNI GNI yal OdAazy LINRPFAf SAa | NB
example in Window Vistaand7KS FTAf S 201 A2y 6Aff Y24ai
name of the Windows user account used):

—h

C\Users[user naméeJAppDatdRoamindThe Carbon Projedbaia 3ExtendersData

Thewfs_transactions_model.xrfile is where the aggregated layers éiguration information is
saved. The following snippet illustrates the file format:

<Gaia_WFST_Transactions_Model>
<Layers>
<Layer ns="http://www.service.com/wfs" lockFeatures="false" cloudSync="false" version="1
gml="GML3" insert="true" update="true" delete="true" lock="false">
<Url>http://www.service.com/wfst</Url>
<Name>Points</Name>
<CRS>urn:ogc:def:crs:EPSG:6.9:4326</CRS>
<Fields>
<Field allowed="false" mae="OBJECTID" type="LONG" />
<Field allowed="true" name="GEOM" type="POINT" geomtype="PointPropertyType" />
<Field allowed="true" name="Title" type="TEXT" length="255" />
<Field allowed="true" name="Description" type="TEXHgta="4000" />
</Fields>
</Layer>
<Layer>
</Layer>
</Layers>
</Gaia_WFST_Transactions_Model>

Notice the attributes on the <Layetag represent the operations supported on the layer as wel
GKS GNIyalOiAz2ylf tflFr&@SNRa GNIXAGa FyR o6SKI
4 NBOSAOGSR FTNRY (GKS &ASNIBAOS 6KAES (kS Wi

N) .

transaction operation will attempt &etFeaturesWithLogbrior to the transaction itself.

<

The <Url> tag is a link to the transaction address specified by the service Capabilities. The <
tag represents the layer name and the <CRS> tag indicatesléwant coordinate reference
system. Note that the Gaia WHSayer configuration form offers a tekbx allowing the override

of the CRS manually. This is useful if the service fails to report the value in its Capabilities.

D

The <Fields> tag includes infeation on properties and geometry, including any rules set for th
RFEGlI® ¢KS 3IS2YSGNER FASER NBFSNByOSa GKS 2

attribute.

—
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Figure6: Configuring a transactional layer using the GML schema

Diving Deeper

The Open Geospatial Consortium (OGC) standards are sometimes a little confusing when tryi
decide the order of latong coordinates. Gaia addresses the variatiacsording to the following
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EPSG:4326 Longitude, Latitude
urn:ogc:def:crs:EPSG::4326 Latitude, Longitude
urn:ogc:def:crs:OGC::CRS84 Longitude, Latitude

* Note that this order of coordinates is used for the following ‘urn’ codes 4326 (WGS84), 4122 (ATS 77
(NAD 27), 4617 (NAD83), 4269 (NAD83), 4955 (NAD83 3D).

Since Gaia is agnostic about coordinate projections the longitude is referenced as Xnealue
latitude is Y. Therefore when a latitudtengitude order is concluded Gaia reverses the reading &
writing order of coordinates to generate the X, Y order used throughout the system.
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