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i. Release notes

Version 1.7 Release Notes

e Update - Using CarbonTools PRO 3.0.2.3 libraries

e New - Supports GML 3.2

e Update — Secure SDI now support Single-Sign-On capability for federated authentication services
e  Bug fix - GML will not parse when namespace name is not "gml"

e Bug fix - WMS uses CRS instead of SRS for WMS version 1.3.x

Version 1.6 Release Notes

e Update - Using CarbonTools PRO 3.0.2.1 libraries

e New - Added geometry filter to the filter builder. Allows the insertion of a spatial filter using
geometries read from a GML file.

e New - Added spatial operator setting to the dynamically set bounding-box filter on WFS 1.1.0

e New - Secure SDI tool allows setting a cookie based Single Sign-On (SSO) security

e Enhancement - Query tab page now has scroll bars for the query view

e Enhancement - Query tab page updates when changes are applied to the layer properties

e Bug fix - Tooltip on Insert form shows the wrong message

o Change — Activation method has changed. Added new welcome window while in evaluation

mode (see section 2.2.1)
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1. Introduction

Geospatial interoperability is a modern concept addressing the need for collaboration
between Geographic Information Systems (GIS). With the development of the Internet a
new medium evolved for sharing maps and other geospatial content. GIS content could
now be accessed and disseminated easily and quickly. However, a need for a common
language between content providers and content users has emerged. To address this,
an international industry consortium made out of companies, government agencies and
academic institutes was formed, called The Open Geospatial Consortium (OGC). OGC
has published numerous open specifications that provide deep guidelines on how to
publish and service geospatial content. These specifications are getting worldwide
recognition as the geospatial interoperability standard. The US government has
acknowledged and accepted the need for Services Oriented Architecture (SOA) and the
use of common and open specifications. A National System for Geospatial-Intelligence
(NSG) standards baseline was issued as a response to the national need for data
interoperability highlighted by the events of September 11, 2001. The US has endorsed
a set of OGC specification known collectively as Spatial Data Infrastructure (SDI) 1.0.

CarbonArc® PRO is an extension to the ArcGIS desktop GIS from Environmental Systems
Research Institute, Inc. (ESRI). By plugging into ArcGIS, CarbonArc allows the use of Web
services and data formats implementing OGC specifications as an integral part of the
GIS. CarbonArc allows the use of Geography Markup Language (GML) in ArcMap while
maintaining the complex GML structure, properties and attributes with no loss of data.
CarbonArc provides a way to interact with Web services such as Web Coverage Service
(WCS), Web Map Service (WMS) and Web Feature Service (WFS) as native layers within
the work environment of the ArcMap application. This enables the creation of map
views that are a mixture of OGC sources, local files and any other data formats natively
supported by the ArcGIS package.

User friendly tools hide the complexities and intricacies of OGC specifications, providing
a true geospatial interoperability client. Some of the more complex interoperability
standards, such as Catalog Services for the Web (CS-W), Filter Encoding (FE) and Web
Feature Service Transactional (WFS-T) are accessible via CarbonArc’s graphical user
interface and do not require prior knowledge in XML or OGC specifications. For
example, the Export to Shapefile tool allows the transformation of complex GML data
retrieved from a Web Feature Service into a Shapefile type layer. This tool automatically
retrieves and parses the layer’s GML schema and builds a tabular representation of the
properties. The data is then added to the map as a native Shapefile based layer. This
process is seamless and allows the user to work with WFS content as a well known and
supported ArcGIS layer. This one step process represents the essence of CarbonArc,
where no prior knowledge of GML or Shapefile is needed; the analyst simply uses the
graphical tools provided to transform data from an OGC Web service to a well known
and supported data form.
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CarbonArc is designed for maximum usability. Its multi-threaded operation and caching
mechanism are designed to enhance user experience of the OGC Web services-by
minimizing idle time. Interacting with Web services does not stall the application even
with the slowest responding services. The caching mechanism ensures a view of the
projected data in the currently viewed region while new data is being updated in the
background. Moreover, the full data set is seamlessly saved and loaded with the ArcMap
project files (MXD). This allows the quick restoration of data from a local file even when
internet connection is not available. These technologies are the result of many years of
experience The Carbon Project has dealing both with the utmost complicated OGC specs
on one hand, and the most accessible and usable geospatial interoperability clients on
the other.

With CarbonArc PRO you can also create new GML features, update or delete features
and commit the changes to a Web Feature Service Transactional (WFS-T). For maximum
usability the data edits are locally cached and may be transmitted to the server in a
single transaction. Moreover, any local edits done on a layer are saved with the ArcMap
project file. CarbonArc will store all work done on a WFS-T layer in the MXD file.
Therefore, saving and loading the current view in ArcMap will also preserve any edits
and changes not yet committed to the transactional Web service.

The features data managed by CarbonArc provide a new way to view and access
complex geospatial data. For example, using ArcMap’s Identify tool will show a tree-
view representation of the complex properties structure and contained geometries of
the selected feature. This view reflects the way CarbonArc disembarks from the
traditional tabular features, where properties are described as table rows. CarbonArc’s
feature handling preserves the nested XML based form of properties. It also handles
mixed geometries and multiple geometry types contained within the features.

CarbonArc uses of native symbology of ArcGIS and applies it to GML based features via
custom renderers. When a GML based layer is read CarbonArc will automatically detect
the type of symbology that is adequate for the GML geometries and set its default
symbol. As it is with other types of feature data in ArcGIS, the symbology can be easily
set. A set of custom renderers allow customized styling of the complex data, including
mixed geometry renderer that allows the view of features with multiple geometry types.

CarbonArc PRO is developed using CarbonTools PRO (www.CarbonTools.com), a
software development tool which provides the engine for the data caching and
management as well as advanced capabilities for geospatial interoperability. For more
information about the CarbonTools PRO toolkit please contact The Carbon Project at
info@TheCarbonProject.com.
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2. System Setup

2.1. System requirements

e Windows 2000/XP/Vista
e .NET Framework version 2.0 or higher
e ArcGIS 9.2 with .NET support installed (see system requirements for ArcGIS 9.2)

CarbonArc PRO is forward compatible with any ArcGIS service pack released by ESRI. For
further information about ArcGIS service packs please visit: http://support.esri.com

& Tip: A quick way to make sure ArcGIS is installed with .NET enabled is by
making sure that the following directory exists (Figure 1):
...\Program Files\ArcGIS\DotNet
The directory should contain libraries for .NET support. If the directory
is missing or empty, try to reinstall ArcGIS while making sure that .NET
support is enabled.

= | B [
@ (@RGP rogrom Fies ArcGis Dotivet ~[ 42| search P
ews ~ (@ Bum
Name Date modified  Type Size -
Folders v . Policy (%] ESRLArcGIS.ArcMapU]
s Toolboxes % ESRLArcGIS.ArcReade
ArcToolb %) ESRLArcGIS. 3DAnalyst.dll | ESRLArcGIS.ArcScan.d
e footbox %) ESRLArCGIS 3DAnakystULdIl %) ESRLArCGIS. ArcScene.
e bmpoit E|| ] ESRLArCGIS. ADF.Connection.dil %) ESRLArcGIS. Arc\Web.d
Bin 2] ESRLArcGIS.ADF.Connection XML %) ESRLArcGIS.AxArcRea
CaseTools %] ESRLAICGIS. ADF.dIl % ESRLArcGIS.AxControl
com | ] ESRLArcGIS. ADF.XML % ESRLArCGIS.AxGlobeC
Coordinate Systems %] ESRLAICGIS. Animation.dil % ESRLArcGIS.Aulicense
Data Interoperability Extension | ESRLArcGIS. AnimatienULdIl (% ESRLArcGIS.AxMapCo
Developerkit %] ESRLAICGIS. ArcCatalog.dll %) ESRLArcGIS.APagel a
———- ] ESRLArcGIS. ArcCatalogULdIl % ESRLArcGIS.AxPublishy
%] ESRLArcGIS. ArcGlobe.dll %) ESRLArcGIS.AxReader
Dothieh | ESRLArGIS. ArcMap.dil %/ ESRLArcGIS. AxSceneC
Geocode
GraphTemplates - |4 [ T
102 items
|
102 items (Disk free space: 58.7 GB) /M Computer
Figure 1

@
— Note: The Microsoft .NET Framework 2.0 can be installed and run side-

by-side with other .NET Framework versions. There is no need to
uninstall existing versions before to installing a new one.
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2.2. Installing CarbonArc

Installation of CarbonArc is a straight forward process. If installing from the internet,
simply run the MSI file (Microsoft Installer package) and follow the onscreen
instructions.

When installing from a CD, wait for the CD to automatically start the installation
process. If the installation process does not start automatically once the CD is inserted
access the CD folders and run the Setup.exe file. Follow the onscreen information to
complete the process.

A successful installation procedure will install the required files and automatically sign
the plug-ins and extensions to the ArcGIS application. When done, you may start
ArcMap and the CarbonArc toolbars and layers will be available (see section 2.3 on how
to enable the CarbonArc PRO toolbars).

»
— Note: If ArcGIS is missing the required service pack or the .NET support
an error will occur and the installation will be aborted.

2.2.1. Activating CarbonArc

When CarbonArc is first installed it will be automatically designated as a 30 day
evaluation version. Enabling the CarbonArc toolbars will display a dialog requesting a
license key (Figure 2). Make sure to obtain a valid license key to avoid expiration of the
package. In case evaluation period expires all of the CarbonArc tools will be disabled.

Welcome to CarbonArc PRO!

About CarbonArc PRO

About CarbonTools PRO

About The Carbon Project

Please enter CarbonArc PRO license key:

29 days remain

/" PURCHASE NOW!

Figure 2
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2.3. Enabling the CarbonArc Toolbars

Once CarbonArc PRO is successfully installed the tools and toolbars should be available
in the ArcMap toolset.

A quick way to enable the CarbonArc toolbars is to use the View = Toolbars menu item
and check the CarbonArc — OGC Tools and CarbonArc — WFS Transactions toolbars
(Figure 3). Once checked, the CarbonArc toolbars will be available for use within ArcMap
(Figure 5). The toolbars can be placed anywhere in the environment as well as docked
where possible.

@ Untitled - ArcMap - ArcView

File Edit |View Insert Selection Tools Window Help

D & 1|® DataView | & - |2

= Layout View
ﬂ Zoom Data »
Zoom Layout »
Bookmarks »
v Status Bar Advanced Editing
Overflow Annotation Animation

[ Scrollbars Annotation
® ArcPad
¥ C0GO
v CarbonArc - OGC Tools
v CarbonArc - WFS Transactions

Data Frame Properties...
Data Frame Tools

Y I
S imensioning
ol Distributed Geodatabase
ey
L] v Draw
Display | Source | Selection 7 |e Editor -
Drawingv R (@ O~ A~ Effects b |
GPS 79
database History ;
Canmmabeir Natoinel L EAdidimm
Figure 3

Another way to enable the toolbars is to use the Tools 2 Customize menu option in
ArcMap. The CarbonArc toolbars will be available in the Toolbars page. Check the check-
box to enable the toolbar (Figure 4).
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]
Customize @Iﬂ
Toolpars |E_:ommar1ds | Options | -
Toalbars:
Main Menu - New... | J
(] Advanced Edting
] Animation H Fiename... |
] Annctation
] ArcPad Do | =
[]1CoGOo
CarbonArc - OGC Tools _ Best. |
w| CarbonArc - WFS Transactions
(] Cortext Menus
(] Data Frame Tools
] Dimensioning
[ Distributed Geodatabase
Draw =
Keyboard... | Add fomfie..
Figure 4
Once selected for display, the added toolbars should appear in ArcMap and may be
positioned on the screen or docked like any other ArcMap toolbars.
[ @ untitied - ArcMap - ArcView =] B ]

J Eile Edit View Insert Selection Tools Window Help
I DEE&S L BRax|o b REFAroL Y=l
e @ =]
=3 | ayers| a CarbonArc - OGC Tools CarbonArc - WFS Tra... [
o oo oaoaoflcee e e
&l
o
9
&
»
h&
=
Display ISourceI Seledionl k |T B o4 I_,I
Jgrawingv R 0@ O~ A~ |6 ma >~ B u Av &~ &~
| [-268.75 329167 Unknown Units 4

Figure 5
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3. Using CarbonArc PRO

3.1. OGC Tools Overview

3.1.1. Add Layers

This tool is activated from the CarbonArc — OGC Tools toolbar in ArcMap by pressing the
Add Layers button (@). Clicking this button will activate a dialog where services and
GML files are managed and where content may be added to the ArcMap map view
(Figure 7). This dialog is used for importing data from Geography Markup Language
(GML) files or data from OGC Web services.

The Add Layers dialog provides a list of Web services. This list includes Web Feature
Services (WFS), Web Coverage Services (WCS) and Web Map Services (WMS). Through
this dialog you may manage the history of used services, ask for server Capabilities
(displayed as a tree-view of supported data layers), and set some initial parameters for
accessing the data and import content into the ArcMap map view and legend. You may
also assign the user name and password for services that require user authentication.

¢ Tip: CarbonArc maintains a history of known services in an XML file

located in the user’s configuration folder. This file is located at:
\Documents and Settings\[user]\Application Data\The Carbon Project\CarbonArc\services.xml

in Windows Vista the file is located at:
\Users\[user][\AppData\Roaming\The Carbon Project\CarbonArc\services.xml

Similarly a files.xml file maintains the history of GML files added.
These files are read when the ArcMap application first starts, and
automatically saved when changes are made.

In order to add a new Web service to the list click on the Add Service button ('ﬂ’) and fill
in the required form information such as the Service URL, version, optional description
and authentication parameters (Figure 6). Once the service was successfully added it
will appear in the services list. You may edit the service information or delete it using a
context-menu accessed by right-clicking on the corresponding item in the services list.
Once a service is selected from the list its Capabilities are read and the data layers
supported by the service will be displayed in a nested tree-view form. You may then
select a layer from the Capabilities tree-view.

-11 -
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y

Edit Service Information =
[~Service Info ~
Name:  |lonic Boston WFS -
URL:  [nttp://demo jonicenterprise.com.ioricweb /wfs/BOSTON_ORA
Version: 1.1.0 - J
Service Type: " WMS & C WCS g & WFS §&F (5
[~ Description ey Y

A sample WFS-T service with content in the Boston, MA area. -

User Name:
Password:

Figure 6

The GML files manager preserves a history of added files. When selecting the Files tab
you may add a file ('|') or remove a selected file for from the list (='). Note that this
tool does not check if listed files exist or not, therefore deleting a GML file in the
Windows file explorer will not update the CarbonArc files list.

When selecting a layer either from a Web service or a GML file a preview will be
generated. The preview is generated within the bounding-box specified by the Web
service’s published Capabilities or GML. Web services will also offer additional textual
information about the selected layer, as acquired from the service Capabilities.

Closing this dialog window will not lose any information. When reopening the dialog the
previous session, including the capabilities tree and preview will be restored.

Add Web service to services list
Service info saved
in services list

Select the service from the list —

Server Capabilities
read and parsed

Select layer from the Capabilities tree | e ——

Limited data is read
into the preview

Preview the layer’s content e

CarbonArc creates a
custom dynamic

Add the layer to the map layer added to the

Quick Tour 1 - Steps for adding a layer from a Web service to the Map view

-12 -
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43 CarbonArc - Add Layer to Map = | B ||

OGC Services } File }

| Service Name | Type | Version Address ‘ -
@ IOMIC GKBF WFS 1.00 http://services ionicenterprise com.ionicweb34 =
@ lonic WCS WCS 1.0.0 http://demo ionicenterprise com.ionicwes/cove. .
@ MNASA WMS 1.1.1 http://wms jpl nasa.gov./wms.cgi
% Microsoft Ter... WMS 1.1.1 http://emraservice net/ogecapabilities.ashx
%Cubewam WFS WFS 1.00 http://demo cubewenc.com/demo/cubeserv/cu.. 2
& Quick Search | Detals =]
- OnEatth Web Map Serve « Parameters
" Parameters: |
M3 Global Mosaic| =
- CONUS mosaic of 19 || [ Map Parameters
-~ SRTM reflectance m |mage Format: |image/png j
i~ Daily composite of M
‘- Daily composite of M Image Style: |[defau|t) Pseudo-color image. pan sharpentj
= Daity composite of M
- Daily composite of M «
« [m r
Preview Selected Layer Info

Mame: global_mosaic
Title: WMS Global Mosaic, pan shapened
Abstract:

Release 2 of the WMS Global Mosaic, a seamless mosaic of
Landsat 7 scenes

Spatial resolution is 0.5 second for the pan band, 1 second for
the visual and near-IR bands and 2 second for the themmal bands

Use this layer to request individual grayscale bands. The
default styles may have gamma, sharpening and saturation filters

Layer ready.

m

Add Layer OK Cancel

Figure 7

¢ Tip: The Add Layer dialog provides a quick way to set some properties
and styling parameters of the selected layer. You may change these
settings using the layer properties after the layer is added to the map.

3.1.1.1.

Using Secured Services

Services that use password-based authentication schemes such as basic, digest, NTLM,
and Kerberos are fully supported by CarbonArc PRO. When adding a service with
specified username and password, this service is marked as secured. The user
authentication parameters are sustained only during the ArcMap session, thus when
selecting a secured service in future sessions (e.g. after restarting ArcMap) CarbonArc
will ask for the user credentials. The username and password need only be specified
once per session. The credentials for accessing a layer can also be set using the Security
property page of any Web based layer.

»

— Note: User name & password type security described here is different

from the Secure SDI service described in page 14.

-13 -
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3.1.2. Secure SDI

The Secure SDI tool supports a Spatial Data Infrastructure (SDI) security service that
facilitates the cooperation of autonomous organizations by securely controlling users'
access to information resources. The SDI Security system provides a uniform way for
users to identify and authenticate themselves, and for organizations to share their
information assets and web services with these users in a controlled and collaborative
way.

»
— Note: Setting this security measure should not affect communications
with open-service that do not support Secure SDI.

»
— Note: The security cookie must be obtained for every ArcMap session

The Secure SDI tool is activated from the CarbonArc — OGC Tools toolbar in ArcMap by
pressing the Secure SDI button (GB). Clicking this button will open a form requesting the
authentication server address, a user name and password and a jurisdiction (Figure 8).
Once all the parameters are set, click the Get Authentication button and the system will
fetch all relevant credentials. Once successful, certificates will be used when
communicating with services of the corresponding domain.

You may aggregate as many certificates as needed. To clear all used certificates use the
Clear All button (X).

CarbonAre - Secure SDI =]

Authentication service address:

[https://auth.cubewenc.com/cubewens/cubewen_sso php

Usemame: |keth

Password: [~

Jurisdiction:[AUTH

Get User Credentials |

Domain Credertial header

DACS CUBEWERX: AUTHkeith

cits.mean.ge.ca | DACS.CUBEWERX: AUTHkeith

Success!

Figure 8

¢ Tip: This system is implemented using CubeWerx® Identity
Management Server (IMS). To learn more about SDI Security visit
http://www.CubeWerx.com/products/ims
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3.1.3. Searching Catalog Services for the Web (CS-W)

By activating the Catalog Search tool (@) a dialog opens where Catalog Services;
implementing OGC Catalog Services for the Web (CS-W) specifications, may be
searched. The search procedure will return a list of OGC services (WMS, WFS, and WCS)
according to parameters that include keywords, results page information, and optional
spatial filtering. The catalog search is designed to work with lonic Software’s (part of
Leica Geosystems) Red Spider catalog service® as well as the CubeWerx Web Registry
Service® using the CS-W EBRIM profile. Other Catalogs supporting EBRIM and
implementing the CS-W specifications may be supported.

This tool provides a list of catalogs. You may add or remove CS-W sources from the list.
In order to add a new service click on the Add button ('ﬂ“), right click on a service item to
remove or edit its parameters. To search the catalog you must select a catalog from the
services list (Figure 9). This will actually starts a background process which reads and
parses the catalog’s Capabilities document.

In the Query Parameters section type the keyword or keywords to be used in the search.
Once a service is selected and keywords are typed the Search button will be enabled.
The Filters tab selection provides additional parameters used with the query (Figure 9).
In this tab an region-based filter may be set. Using the bounding box filter will constrain
the search to find only services that publish a footprint within the requested region. The
initial coordinates in the bounding box filter are the current map view and may be
manually altered.

Clicking the Search button sends a GetRecords command to the catalog. Once the search
is complete the result is parsed into a list of found services. Services that are already
available in CarbonArc will appear in green text. Services that were found in the search
results but are missing crucial information such as a Web address will appear in gray
text. Gray or green marked services cannot be added to the CarbonArc services list.
Selecting services and clicking the Add Services button will immediately update the Add
Layer dialog with the new services.

& Tip: The XML Transaction tab contains the XML form of the query and
the response (right image in Figure 9). These are valuable when
debugging a service, or interacting with a vendor’s support service.

! http://www.ionicsoft.com

? http://www.cubewerx.com
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y
¢ Tip: You can select multiple services from the results list (as seen in

Figure 9) and bring all of them into the Add Layer list with a single click
of the Add Services button. J

Add Catalog service to list

Catalog info saved
in services list

Select a Catalog from services list \/

Catalog capabilities
read and parsed

Type key words to search box ~—

earch query is built
using template

Set additional filters —~—

Search query is
updated on the fly

Click the Search button —~—

Query sent and
response parsed

Select services from the results table \/

Validate selected
services

Click the Add Service button \/

Services added to
services list

Use the Add Layers tool ~ —

Quick Tour 2 - Steps for using the Catalog tool
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3.1.3.1. Using Secured Services

CarbonArc supports password-based secured catalogs the same way other services are
handled. See section 3.1.1.1 for more details.

3.1.3.2. Using Search Templates

In order to provide flexibility with various Catalogs and Catalog versions, CarbonArc PRO
provides a way to alter the format of the GetRecords query sent to the service. The
template is an XML file describing the query with a few place-holders (see XML Source
1). You can use the Load Search Template button (Figure 9) in the XML Transaction page
to import your own template. Once set the template will be used for all catalog search
operations. In order to revert to the default template provided with the CarbonArc
package, use the Revert to Default Template button.

¢ Tip: The used CatalogSearchServicesTemplate.XML file is found at:

\Documents and Settings\[user]\Application Data\The Carbon Project\CarbonArc\
CatalogSearchServicesTemplate.xml

in Windows Vista the file is located at:
\Users\[user]\AppData\Roaming\The Carbon Project\CarbonArc\
CatalogSearchServicesTemplate.xml

Keywords used within the search template are:

Keyword in Template Description

version="" Attribute will be set with selected Catalog version

nn

Attribute value will be set with set Max Records value as
set in the Catalog search Additional Filters page

maxRecords=

Attribute value will be set with the Start Position value as
set in the Catalog search Additional Filters page

startPosition=

HSEARCHSTRING# Replaced with the search keywords typed by the user
H#GMLENVELOPE# Replaced with the GML style envelope geometry created
from the bounding box filter
<I--?[--> Begin Line to be added only if bounding box filter is used

<l--]?--> End line to be added only if bounding box filter is used
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<?xml version="1.0" encoding="utf-8"?>
<GetRecords xmIns="http://www.opengis.net/cat/csw" xmlIns:ogc="http://www.opengis.net/ogc" xmIns:gml="http://www.opengis.net/gml"
service="CSW"
version="" maxRecords="" startPosition="" resultType="RESULTS" outputSchema="EBRIM">
<Query typeNames="ExtrinsicObject Service Association">
<ElementName>/Service</ElementName>
<Constraint version="1.0.0">
<ogc:Filter>
<ogc:And>
<ogc:PropertylsEqualTo matchCase="false">
<ogc:PropertyName>/Association/@associationType</ogc:PropertyName>
<ogc:Literal>OperatesOn</ogc:Literal>
</ogc:PropertylsEqualTo>
<ogc:PropertylsEqualTo matchCase="false">
<ogc:PropertyName>/Association/@sourceObject</ogc:PropertyName>
<ogc:PropertyName>/Service/@id</ogc:PropertyName>
</ogc:PropertylsEqualTo>
<ogc:PropertylsEqualTo matchCase="false">
<ogc:PropertyName>/Association/@targetObject</ogc:PropertyName>
<ogc:PropertyName>/ExtrinsicObject/ @id</ogc:PropertyName>
</ogc:PropertylsEqualTo>
<ogc:0r>
<ogc:PropertylsLike>
<ogc:PropertyName>/Service/Name/LocalizedString/ @value</ogc:PropertyName>
<ogc:Literal>%#SEARCHSTRING#%</ogc:Literal>
</ogc:PropertylsLike>
<ogc:PropertylsLike>
<ogc:PropertyName>/Service/Description/LocalizedString/ @value</ogc:PropertyName>
<ogc:Literal>%#SEARCHSTRING#%</ogc:Literal>
</ogc:PropertylsLike>
<ogc:PropertylsLike>
<ogc:PropertyName>/ExtrinsicObject/Name/LocalizedString/ @value</ogc:PropertyName>
<ogc:Literal>%#SEARCHSTRING#%</ogc:Literal>
</ogc:PropertylsLike>
<ogc:PropertylsLike>
<ogc:PropertyName>/ExtrinsicObject/Description/LocalizedString/@value</ogc:PropertyName>
<ogc:Literal>%#SEARCHSTRING#%</ogc:Literal>
</ogc:PropertylsLike>
<ogc:PropertylsLike>
<ogc:PropertyName>/ExtrinsicObject/Slot[@name="Keywords"]/Valuelist/Value[1]</ogc:PropertyName>
<ogc:Literal>%#SEARCHSTRING#%</ogc:Literal>
</ogc:PropertylsLike>
<ogc:PropertylsLike>
<ogc:PropertyName>/ExtrinsicObject/Slot[@name="Category"]/ValueList/Value[1]</ogc:PropertyName>
<ogc:Literal>%#SEARCHSTRING#%</ogc:Literal>
</ogc:PropertylsLike>
<ogc:PropertylsLike>
<ogc:PropertyName>/ExtrinsicObject/Slot[@name="Service_Layer_Name"]/ValueList/Value[1]</ogc:PropertyName>
<ogc:Literal>%#SEARCHSTRING#%</ogc:Literal>
</ogc:PropertylsLike>
</ogc:0Or>
<I--?[--><ogc:Intersects><!--1?-->
<1--?[--><ogc:PropertyName>/ExtrinsicObject/Slot[@name="FootPrint"]/ValueList/Value[1]</ogc:PropertyName><!--]?-->
<1--?[--><!--#GMLENVELOPE#--><!--]?-->
<I--?[--></ogc:Intersects><!--] ?-->
</ogc:And> </ogc:Filter></Constraint></Query></GetRecords>

XML Source 1 — CarbonArc PRO default CatalogSearchServicesTemplate. XML

-18 -



CarbonArc® PRO 1.7

-~ Agro-Pedological Atlas of SE Montreal Plain
-2 AD GeoNetwork OGC Web Map Server | W

Add Service |

y
@ CarbonArc - Catalog Services for the Web (C5-W) E@g @ CarbonArc - Catalog Services for the Web (C5-W) E@Ig
Service Name | Type | We... | Address | Service Name | Type | We.. | Address |
CubeWerx CGDI Registry Service CSW  2.0.0 hitp://demo.cubewenc.com/cadi/cwwrs... CubEWerx CGDI Registry Service CSW  2.0.0 hitp.//demo cubewenc.com/cgdi/cwwrs...
Ianic Red Spider Catalog CSW 201 http://services ionicenterprise com/ionic.. Iamc Red Spider Catalog CSW 201 hitp.//services.ionicenterprise.com/ionic.
* | s
Query Parameters Query Parameters
Keywords Eﬁds _E!_ ‘ Keywords: ﬁads _E!_ ‘
Query Results I XML Transaction I Additional Filters | Query Results XML Transaction | Additional Fiters
Service Name Type | Address T
: Shape files on Boston <2 version="1.0" encoding="uf-&"7> -
52 FAQ GeoNetwork OGC Web Map Server  WMS  hitp://193 43.36.137/aws/12807 PR e B IIE SE B SEET . |
xmins:ogc="http//www opengis net/oge" xmins:gml="http:/ www opengis net/gml
£ Mapwerks Sydney CubsSERV WMS  hittp://www mapwerks com/ service="CSW" version="2.0.0" maxRecords="10" startPostion="1"
gweb-demugmphics WMS WMS http.//geoserver.sourceforge.net /...

-

=

¢ cad = Load Search Template..
http://www fao org/geonetwork.

Revert to Default Template |

<%xml version="1.0" encoding="utf-8" ?><cew Get RecordsResponse
xmins:csw="http://www opengis net/cat /csw" D
banins 2csi="http:/Awww w 3.0ng/ 2001/ XMLSchema-instance"

ixsi:schemalocation="http //www.opengis.net/cat/cow

3 services selected.

Close

3 services selected.

Figure 9

@ CarbonArc - Catalog Services for the Web (C5-W)

Service Name

CubeWenc C. cswW 200 http://demo cubewend com./cgdifcwwrs ogi
loric Red Spi.. CSW 201

http://services ionicenterprise.com.ionicwrs./wrs...

3

Query Parameters

c:Intersects>

<ogc:PropertyName>/ExtrinsicObject/Slot{@name="FootPrint"]/...

<gml:Envelope srsName="EPSG:4326" xmIns:gml="http://www.o..
<gml:lowerCorner>-180 -90</gml:lowerCorner>

<gml:upperCorner>180 90</gml:upperCorner>
</gml:Envelope>
c:Intersects>

Keywords: Iﬁads

|

Query Results I XML Transaction Additional Filters |

Misc. P;
Mumber of results: 103: Start from: 1=
—Bounding Box

¥ Use Bounding Bax Filter

Max Y: IBD

MinX: [-180 Maxx: [180
MinY: IBD
CRS:  [EP5G:4326
Close |
Search query updated.

Figure 10
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3.1.4. Export WFS Features to Shapefile

The ArcGlIS platform is a powerful tool for processing and analyzing geospatial content.
However, most of its tools require a flat, tabular, single geometry type data. The XML
based Geography Markup Language is a nested, complex format which sometimes
contains more than one geometry type or even multiple geometries per feature.

To alleviate the difficulty of harnessing the full power of ArcGIS with Web Feature

Service content CarbonArc PRO provides the Export Features to Shapefile tool ( @)). This
tool automatically detects all WFS based layers currently available in the map. By
selecting the requested layer CarbonArc automatically loads the relevant GML schema
from the service (using the WFS DescribeFeatureType operation), parses it and tries to
automatically build a correlated table of fields. In many cases CarbonArc will manage an
automatic tabular representation of the data, enabling the data conversion within a
single click of a button. However, sometimes field types cannot be parsed from the
schema; in such cases the user interface will indicate the issues that need to be resolved
so a valid Shapefile can be created. For example, a mixed geometry type layer (i.e. a
layer that may contain points, lines and/or polygons but is exclusive to none) has to be
resolved to a single geometry in order to be exported (Figure 11).

CarbonArc will translate element types as they appear in the GML schema to valid
Shapefile field types, according to the following:

TEXT* String Character string

SHORT Small Integer Integer

LONG Integer Long Integer

FLOAT Single Single-precision floating-point
number.

DOUBLE Double Double-precision floating-point
number.

DATE Date Date

POINT Point geometry type Geometry

LINE Polyline geometry type | Geometry

POLYGON Polygon geometry type | Geometry

* Uri addresses are parsed as TEXT by CarbonArc
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The user interface distinguishes fields that require attention by coloring the table cells
with a red or blue shade background. Generic fields whose types could not be resolved
are highlighted in red, geometry fields that must be specified are in blue. In some cases
a geometry field will appear in red if CarbonArc could not determine that the field is in
fact a Geometry container type. All field types may be resolved manually, regardless of
the problem using a pull-down selection. Make sure to match the correct type to the
field or an error may be reported during the export process. Unknown field types,
excluding fields representing geometries, may be assigned to the generic TEXT type.

CarbonArc - Export Features To Shapefile @ CarbonArc - Export Features To Shapefile @
Select Carbondre WFS layer: :BUSINESS - Select Carbonfre WFS layer: [wfs:BUSINESS j
Choose which fields will be included. Correct any Ived field types Choose which fields will be included. Correct any unresolved field types.

MName Alias Type Length MName Alias Type Length
V¥ | NAME NAME TEXT ¥ | NAME NAME TEXT
v | TYPE TYPE TEXT ¥ | TYPE TYPE TEXT
v | STREET_NAM STREET_NAME | TEXT [v | STREET_NAM STREET_NAME | TEXT
[ | BUILDING_N BUILDING_NBR | TEXT BUILDING_N BUILDING_NBR | TEXT
¥ | POSTCODE POSTCODE TEXT POSTCODE POSTCODE TEXT

v |CITY CITY TEXT v | CITY CITY TEXT
| TELEPHONE | TELEFHONE | TEXT TELEPHONE | TELEPHONE  TBXT | |
v | TOTAL_EMPL TOTAL_EMPLO... |LONG v | TOTAL_EMPL TOTAL_EMPLO... |LONG
¥ | GEOMETRY GEOMETRY [none] j ¥ |GECOMETRY GEOMETRY POLYGON ﬂ
Target file name: |C:"-.User5"-nuke1"-.AppData"-.Roaming"-.The Carbon Pr .. | Target file name: |C:"-.Users"-nuke‘l"-ADDData"-.Roaming"-.The Cabon Proje .. |

Add A= Shapefile | Close | Add As Shapefile | Close |

1 unresolved field types. Done! Ready to resolve as Shapefile.

Figure 11

The Target File Name selection allows you to set the target directory and base name for
the target Shapefile. CarbonArc will automatically add a timestamp value to the file
name and produce all the necessary files. This will ensure the unique naming for the
new files and avoid any coincidental overwrites of data.

.

— Note: A Shapefile is in essence a collection of files with the same name
and different extensions. CarbonArc will produce files with the
extensions SHP, SHX, DBF and PRJ.

¢ Tip: The default folder for this tool is found at:
\Documents and Settings\[user]\Application Data\The Carbon Project\CarbonArc\Data

in Windows Vista the directory will be located at:
\Users\[user]\AppData\Roaming\The Carbon Project\CarbonArc\Data
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Before exporting the data you may select which fields will be used by using the check
boxes to the left of the field names. Keep in mind that at least one field must be
selected and one and only one Geometry type field must be selected and resolved. If
any of these conditions is not met CarbonArc will report the error in the tool’s status bar
(Figure 12) when trying to create the Shapefile based layer.

CarbenArc - Export Features To Shapefile @

Select CarbonAre WES layer: (wfs:BUSINESS j

Choose which fields will be included. Correct any unresolved field types.

Mame Alias Type Length
I
W | NAME NAME TEXT
W | TYPE TYFE TEXT
[v | STREET_NAM STREET_NAME | TEXT
¥ | BUILDING_N BUILDING_NBR | TEXT
v |POSTCODE POSTCODE TEXT
W |CITY cITY TEXT
¥ | TELEFHONE TELEPHONE TEXT
_|7 TOTAL_EMPL TOTAL_EMPLO... | LONG

I @EOMETRY GEOMETRY POLYGON j

Oy
Target file name: |C:"-._Users"-nuke‘I"-._AppData"-._Roaming"-._The Carbon Project'Carbor ... |

Add As Shapefile Close |

1| Failed to create Shapefile [One and only one geometry field must be selected] E
R R R RN RN NN O

Figure 12

Once the table is ready for export simply click the Add as Shapefile button to start the
export process. CarbonArc will translate all features available in the layer with a
matching geometry type (features that do not support the selected geometry type will
be omitted). When the Shapefile conversion is complete a new layer is added to the
map (Figure 13).

¢ Tip: All features, including the cached features in the layer will be used
in the export procedure. To export only features in the current view
make sure your layer uses the bounding box filter and use the Refresh
tool (see page 28) to clear all cached feature and import features in the
viewed region. Once done use the Export to Shapefile tool.
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Ce ]

7

@ dcmxd - ArcMap - ArcView

(= [ E

File Edit View Insert Selection Tools Window Help

DEW& b |- - [$fem o4 oe0|eE
o2 oaoo cee 2e
(@ [ B
= M MetroStations| | ﬁ
A Geometry ar
RED 2
CarbonArc - Export Features To Shapefile Y {":’
MetroLines .
Select CarbonAre WFS layer: |Metro Stations /l —+ GEOMETR'
Choose which fields will be included. Correct any unr/\/ METRO_LI = -
| Name | Alias | Type —+ RED &
_ fid fid TEXT ~+ ORANGE i
—+ BLUE
v | STATION STATION TEXT 255
v | LATITUDE LATITUDE DOUBLE i (VSELELE(’:W k
v | LONGITUDE LONGITUDE DOUBLE b O Places.GML o
¥ | ADDRESS ADDRESS TEXT 255 ) y M
¥ |cimy oy TEXT 255 USGS Digital (' | &
Iv | PHONE PHONE TEXT 255 Lo Eil 2
| o o LONG CarbonArc - Export Features To Shapefile
| GREEN GREEN TEXT L Select CarbonAre WFS layer: [MetroStations = ~
I¥ | BLUE BLUE TEXT 1
% | ORaNGE ORANGE TEXT 1 Choose which fields will be included. Correct any unresolved field types. ll Iw L] B I U ‘A- - ﬁ-
v |RED RED TEXT 1 e i o e [ 77715502 38°5424.996'N 7
v | YELLOW YELLOW TEXT 1
v | Geometry Geometry - v | STATION STATION TEXT 255
v | LATITUDE LATITUDE DOUBLE
Target file name: IC\Users\nukeT\ﬁppDal ing\The Carbon Proj Iv | LONGITUDE LONGITUDE DOUBLE
] | | ADDRESS ADDRESS TEXT 255
MI ¥ |y Ty TEXT 255
1 unresolved field types. ¥ | PHONE PHONE TEXT 255
1o D LONG
I |GREEN GREEN TEXT 1
v |BLUE BLUE TEXT 1
‘7 ORANGE ORANGE TEXT 1
70 dc.mxd - ArcMap - ArcView RED RED TEXT ! E
v | YELLOW YELLOW TEXT 1
File Edit View Insert Selection Tools Window v | Geometry Geometry POINT él :|
DEE&S| & BB X2 | B ragetierame: [CVsernuke " opbata RoamngThe Cabon Pt |
0900 D D2 | @ i Shapeite Close
= @ ' Done! Ready to resolve as Shapefile. A\ !
2 £ layers s 7 : : .
= MetroStations 0%
AR
= [ MetroStations =2
Geometry <z :
- RED ” {"7
AN ® 4
AY L IRa
=) MetroLines 1 »
—+ GEOMETRY1 k@ K
METRO_LINI
—+RED 8
~+ ORANGE R
—+ BLUE o
-+ GREEN
YELLOW #
= O Places.GML e
A Geometry é
F2_11€4C Niaieal Nt
T || £ -

Dipey [Sowce | Saecton] |

@02 4

Drawing ¥ x ) @ | a-~ AJj <

[[0) Aval ~[ =Bz ulAr D~

[ [77°215196"W 38°54'43.354"'N 7

Figure 13
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- r

Open the Export to Shapefile tool
CarbonArc lists all

WEFS based layers §

Select WFS layer to export \/

Reads and parses

layer schema

Resolve field types and geometry fields |EaaS———

Validates that table

qualifies for export

Export to Shapefile T~ —

Translate features to

a Shapefile layer and
add it to the map

\/

Quick Tour 3 — Steps to export a WFS layer to a Shapefile layer in ArcMap
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¢ Tip: To export all features in a layer that has multiple geometry types

try to create several Shapefiles, one for each W
type (point, line and polygon) and process the weBLUSINESS
result using ArcMap’s native functionality. *
If a layer has multiple geometries per feature, ws:BUSIMNESS
simply uncheck all the geometries save the —
one desired as the Shapefile geometry. wis:BUSINESS
(I
wisBUSIMNESS
Points
— Lines
I Palygons
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3.1.5. Export WFS Features to GMIL File

CarbonArc PRO provides a tool to export the features read from a Web Feature Service
directly to a file using the Export to GML tool ('ﬂ'). When using this tool you may select
a WFS layer added by CarbonArc to the map. Once a layer is selected the WFS
GetFeature query used by the tool is displayed for reference. The query is based on the
layer’s current settings including filtering and GML specification (see section 3.2.3.1 on
how to set the WFS layer properties).

Once a layer is selected, you must specify a filename to where the response is written
to. Once a layer is selected and the file name is specified, press the Read to File button
to initiate the reading process. The feature reading and saving operation is done a-
synchronously so more than one file can be processed (the progress bar will only
indicate progress only on the last operation).

:' Note: The Export to GML tool posts a new GetFeature query to the WFS,
regardless of the data currently present or cached in the layer.
Therefore, there may be a difference between the current map view of
the selected layer and the GML file saved.

[ @ demed - ArcMap - ArcView [ESRIEN=5)

File Edit View Insert Selection Tools Window Help

B £ Layers E
=2 MetroStations
A Geometry <all
RED
o
AY
= Metroline: =
CarbonArc - Export WFS Features To GML

Select WFS layer: |MetroStations

—Query to Service

<%l version="1.0" encoding="utf-8" 7> <Get Feature

xmins="http//www opengis.net /wfs"

xmins:ogc="http:/www opengis.netogc”
mins:gml="http://www opengis net/gml"

xmins xsi="hitp ://www w3 .org./ 2001/ XMLSchema-instance" service="WF5"
version="1.0.0" output Format="GML2" maxFeatures="100" handle="" ><Queny
typeName="MetroStations" srsMName="EP5G:4326"

|¢|ﬁ\ﬂ@ﬁ[\6|@§ﬁ?l®l@[|

»<ogc:Fiter><oge:BBOX><oge:Property =G try</ogc: Property S v = E: h
&
Targetﬁ\ename:l = —L”ﬂ B 7 H|£' b~ S
Rezd to File Close |_|T7“2'19.246"W 38°53'30.077"N A
]
WFS feature source selected
Figure 14

¢ Tip: If the Export to GML tool is open while adding new layers to the
map the tool’s list of feature layers will be updated automatically.
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3.1.6. Messages Log

Dealing with Web services, especially open-geospatial services, sometimes requires
some troubleshooting. The Messages Log tool ( @') displays messages, errors and

exceptions captured by CarbonArc. Using this tool you can filter messages related to
certain layers in the map.

For example, the NASA JPL WMS returns a service exception when trying to get a map
outside the allowed bounds. Instead of an image the service returns an XML explaining
in readable text the nature of the error. This exception is logged by CarbonArc along
with its internal exception that captured the event (Figure 15).

CarbonArc - Messages @
WMS Global Mosaic. pan shamened -

-

(0
CarbonTools Carbon ToolsException: Reading from WMS failed
[Source URL = hitp-//wms jpl nasa gov/wms cgi?]
[Layer name = global_mosaic] —> Carbon Tools Carban Tools Exception: Server responded with an emor
at CarbonTools Content OGC WMS HandlerWMS a{lAsyncResutt A_0)
— End of inner exception stack trace —

(1

<%l version="1.0" encoding="UTF-8" standalone="na" 7=
<IDOCTYPE ServiceBExceptionReport SYSTEM "http -/ Awww digitalearth gov/wmt Aml/exception_1_1_0.dtd ">
<Service ExceptionReport version="1.1.0">

<ServiceException >

Bounding box has an invalid area

</Service Exception=

</ServiceException Report >

m

4

Clear | I~ Wraptext  Max messages: 0=

Figure 15

Most services will return a human readable message in the XML. In the NASA WMS
example the following XML was returned (logged as message number 1). The
<ServiceException> tag contains the text explanation of the error:

<?xml version="'1.0' encoding="UTF-8" standalone="no" ?>
<IDOCTYPE ServiceExceptionReport SYSTEM "http://onearth.jpl.nasa.gov/exception_1_1 1.dtd ">
<ServiceExceptionReport version="1.1.0">
<ServiceException>
Bounding box has an invalid area
</ServiceException>

</ServiceExceptionReport>

XML Source 2
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3.1.7. Refresh Layers

The Refresh tool (@') generates a refresh operation on all layers added by CarbonArc
that originated from a Web Map Service (WMS), Web Coverage Service (WCS) or a Web
Feature Service (WFS). Any cached content will be cleared and new information will be
retrieved from the corresponding services.

This operation is useful if a network problem or a glitch in any of the services occurred.
In addition, this is particularly important when interacting with services that generate
dynamic data. For example Web services with transaction capability (e.g. WFS-T) or
temporal data such as real-time weather. If changes were made on the data, the layer
must be refreshed in order to view the latest content while cached information
becomes invalid or outdated.

Since the refresh operation clears any cached data, information that was removed on
the server side will disappear from the map. For example, if a weather service provides
real-time cloud coverage a refreshed version of the map will force a removal of the
previous content and replace it with updated cloud features. Another example is a WFS-
Transactional (WFS-T) where several users edit information on the layer. In this case one
user may delete a feature, other users looking at the same layer will need to refresh the
layer in order to clear the cache and update the features. If the cache is not cleared
deleted or updated features will remain in CarbonArc session although the server
version differs.

3.1.7.1. Refreshing Secured Services

Layers of services that require authentication may require a new user name and
password if the map is brought from a new session, e.g. reading an MXD file. CarbonArc
PRO does not preserve the authentication parameters anywhere outside the existing
session; therefore any layer that requires authentication will report a server error (see
the Messages Log tool in section 3.1.6). To get new content from the service set the
user name and password by using the layer’s Security property page.
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3.2. Supported CarbonArc Formats

3.2.1. Web Map Services (WMS)

A Web service implementing OGC Web Map Service (WMS)? specifications produces
maps of spatially referenced data dynamically from geographic information. A map is a
mere image representation based on the server-side geographic content. WMS
produced maps are generally rendered in an image format such as PNG, GIF or JPEG
(Figure 16). This is in contrast to a Web Feature Service (WFS), which returns geospatial
features, and a Web Coverage Service (WCS), which returns raster coverage.

To import raster layers from a WMS use the Add Layer tool (see section 3.1). You may
read the Capabilities of the service by selecting it from the list, select a layer from the
Capabilities tree-view, view a preview of the map and finally add the layer to ArcMap
(using the Add Layer button in the dialog).

If the current ArcMap map view has no layers, the map’s region will be set according to
the added layer’s bounding box. Therefore, if the added layer is the first in a new map
view the new map will be set to the added layer’s default region.

t-' Note: Some services, such as the NASA Jet Propulsion Laboratory WMS
(http://wms.jpl.nasa.gov/wms.cgi), will throw an error when the
requested image is in a region larger than the maximum bounding box.
This will result in the last cached or no map showed, and the messages
log updated (see section 3 on how to view the log). The reason for this
to happen when zooming to the layer extent is that the viewed region is
adjusted according to the display ratio, causing the displayed region to
sometimes be larger than the requested bounding box. If this happens
try to zoom into the map in order to seek a legit region that returns a
valid map.

A WMS layer imported by CarbonArc is dynamically updated. The image returned from
the Web service will be refreshed whenever the viewed region is changed, for example
when a zoom or pan operation occurs. CarbonArc will perform the GetMap (or Map for
WMS version 1.0.0) query a-synchronously and the view will be refreshed once a new
map becomes available. While CarbonArc is processing the request in the background,
an adjusted view of the currently cached map is rendered. For example, in the case of
zooming-in this feature will cause a pixilated view to appear until a fresh update is
fetched from the Web service.

® http://www.opengeospatial.org/standards/wms
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When using the ArcMap Identify tool the service will be queried for the information on
the clicked location (using the GetFeaturelnfo query). The result is displayed in-a local
browser view (Figure 17) in the Identify tool results view. The full query is available for
reference at the top of the information panel.

3.2.1.1. WMS Layer Properties

The Layer Properties dialog of a raster layer, added by CarbonArc by accessing a Web
Map Service (WMS), will offer a few options to adjust the layer’s style and behavior. To
access the Layer Properties dialog right-click on the layer in the ArcMap legend and
select Properties from the context-menu. The following tab pages will be available:

» Query Tab

The Query tab (Figure 18) shows the layer’s source server Web address, the full layer
name and the complete WMS query that was sent to the server.

» Source Tab

The Source tab (Figure 19) provides a way to select the default extent for the layer. The
layer extent is used when ArcMap requests the layer’s extent, for example when
performing a zoom-to-layer operation. The default extent can be selected from a list of
optional regions available for this layer as provided by the Capabilities document from
the originating WMS. The region may also be set manually using the bounding-box text-
boxes.

¢ Tip: To set the active region according to the Lat-Long bounding-box,
use the Lat Long Extent button. Note that EPSG:4326 is the code for
WGS84, the commonly used Lat-Long revision.

» Display Tab

The Display tab (Figure 20) provides a quick way to adjust the transparency of the layer.
The transparency can be set to any value between 0 (completely transparent) and 100
(opaque).

In the Display tab, certain styling parameters can be adjusted. The layer styles list
contains available styling options, as provided by the WMS. The pull-down list contains
all available styles for the current layer and enables the setting of a new rendering style.
The selected style will be applied to the current view, as well as all further dynamic
updates affecting the layer.

The available image formats provides a way to import the map image in a requested
format. The formats supported by the layer are described by the service Capabilities and
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are listed in a pull-down selection list. When an image format is selected, all maps sent
from the WMS will be imported in the requested image format. The default image
format is Portable Network Format (PNG) which is supported by most Web Map
Services. However, in the case where a service does not implicitly support PNG,
CarbonArc will automatically try to select a different format suitable for the layer.

¢ Tip: The Portable Network Format (PNG) is the recommended image
format for maps from WMS. This format has a reasonable compression
ratio while maintaining good image quality and it supports pixel
transparency (a selected color value defined as the transparent color).
PNG is commonly supported by most Web Map Services.

» Security Tab

The Security tab (Figure 21) allows the setting of user credentials for usage with
authenticated services. This property page allows the manual change of the layer’s
credentials if need change or new authentication is required. For enhanced security the
user name and password are present only at an ArcMap session. Therefore, if a layer is
within a newly loaded map project (MXD) or ArcMap was restarted, the username and
password will have to be set. This panel will indicate if user credentials were previously
set for this layer.
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3.2.2. Web Coverage Service (WCS)

OGC Web Coverage Service (WCS)* extends the Web Map Server (WMS) specification to
allow access to geospatial Coverages that represent values or properties of geographic
locations, rather than WMS generated raster maps. The Coverages are usually returned
as a ‘descriptive’ image format such as GeoTIFF or JPEG2000.

To import raster coverage from a WCS to ArcMap, use the Add Layer tool (see section
3.1). You may read the Capabilities of the service select a coverage from the tree-view
and add the selected coverage to ArcMap (using the Add Layer button).

»

— Note: Most coverage formats will not show a preview but will display
correctly in ArcMap (if using an ArcGIS supported raster format such as
GeoTIFF).

If the current map view in ArcMap does not have any layers, the map’s region will be set
automatically according to the added coverage’s bounding box.

t-' Note: As it is with WMS the WCS layer imported by CarbonArc is a
dynamically updated data source. The coverage returned from the Web
service will be refreshed whenever the view region is changed due to
zoom, pan or other map view changing actions. CarbonArc will perform
the GetCoverage query a-synchronously and the view will be refreshed
once a new coverage becomes available. While the process is working
in the background, a projected view of the current coverage is
rendered.

When using the ArcMap Identify tool the WCS will be queried for the information on the
clicked location (using the DescribeCoverage query). The result is displayed in a local
browser view in the Identify tool results view.

* http://www.opengeospatial.org/standards/wcs
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3.2.2.1. W(CS Layer Properties

The Layer Properties dialog of a coverage based layer, added by CarbonArc by accessing
a Web Coverage Service (WCS), will offer similar options to those provided by a WMS.
These properties provide options for adjusting the layer’s style and behavior (see
section 3.2.1.1). To access the Layer Properties dialog right-click on the layer in
ArcMap’s legend and select Properties from the context-menu.

» Query Tab

The Query tab shows the layer’s source server address, the full layer name and the
complete WCS GetCoverage query that was sent to the server.

» Source Tab

The Source tab provides a way to select the default extent for the layer. The layer extent
is used when ArcMap requests the layer’s extent, for example when performing a zoom-
to-layer operation. The default extent can be selected from a list of optional regions
available for this layer as provided by the Capabilities of the originating WCS. The region
may also be set manually.

» Display Tab

The Display tab provides a quick way to adjust the transparency of the layer. The
transparency can be set to any value from 0 (completely transparent) to 100 (opaque).

In the Display tab the image format for the coverage may be set. The supported image
formats for the coverage are provided by the service and listed in a pull-down list. When
an image format is selected, all coverage updates sent from the WCS will be in the
requested format.

» Security Tab

The Security tab allows the setting of user credentials for usage with authenticated
services. This property page allows the manual change of the layer’s credentials if need
change or new authentication is required. For enhanced security the user name and
password are available only per ArcMap session. Therefore, if a layer is within a newly
loaded map project (MXD) or ArcMap was restarted, the username and password will
have to be set. This panel will indicate if user credentials were previously set.
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3.2.3. Web Feature Services (WFS)

The OGC Web Feature Service (WFS)® is an interface allowing requests for geospatial
features. Geospatial features are XML based and can convey much more information
than a simple raster map. The XML-based GML (see section 3.2.4) is the standard format
for transporting the geospatial features.

CarbonArc allows access to any Web Feature Service version and supports GML 2.x,
GML 3.x and GMLsf (simple features) formats. Once a feature type is selected from the
Add Layer tool (see section 3) a preview will be generated of no more than 15 features.
This preview is displayed using a generic CarbonArc styling (red circles for points, black
lines and white polygons with black outline).

A layer added from a feature service will initially use two filters when performing the
GetFeature query, a region filter and a maximum features filter. Once a preview is
ready, adding the layer to the Map will automatically set a bounding-box filter. The filter
uses the geometry property found in the previewed features (OGC specifications require
that the property name containing the geometry is specified when performing a spatial
filter). If no preview was ready, you may set the bounding-box filter from the layer’s
properties after the layer was added to the map. In addition to a region filter CarbonArc
will also use a MaxFeatures limit (set by default to 100). This limits the amount of
features received from the service. It is highly recommended to have this filter enabled
and set to a reasonable value in order to avoid an inadvertent server and transfer
overload (e.g. zooming to a national view of a local roads layer will generate millions of
features and geometries).

¢ Tip: If the layer was added when no preview is available you will need
to set the bounding box filter manually using the layer properties. The
Detect button will scout any available features to try and decide
automatically the most suitable property name to perform the filter on.

Like other Web based layers supported by CarbonArc the WFS layer is a dynamic layer.
Any change in the current region of map, for example as a result of panning or zooming,
will access the WFS and retrieve features according to the current filter parameters.
Previously gathered features are preserved and cached. New features are merged with
existing cached data as duplicates are identified and intelligently consolidated by
CarbonArc. This functionality substantially reduces the wait time when moving to a
region that was previously visited since CarbonArc a-synchronously gathers new
features while presenting the cached data, preventing ArcMap from becoming idle.

> http://www.opengeospatial.org/standards/wfs
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-
— Note: Using the Refresh tool (see section 3.1.7) will clear any cached
data and perform a new GetFeature query.

The features obtained from a Web Feature Service are in the form of Geometry Markup
Language (GML). These features are usually more complex than tabular formats such as
Shapefiles. As with XML tags, GML data is nested, i.e. properties can contain sets of
other properties. When using the ArcMap Identify tool to view the properties of a GML
feature CarbonArc will display the information as a tree-view in the tool’s window
(Figure 22). GML is not limited to a single geometry type or even to a single geometry
within a feature, although most commonly a single geometry type will be used within a
layer (to learn more about GML see section 3.2.4).

The bottom of the information pane provides the source service address of the viewed
feature. If the feature was altered using WFS-T editing tool (see section 3.3) the
operation state is indicated.
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3.2.3.1. Feature Layer Properties

The Layer Properties of a features based layer, added by CarbonArc by accessing a Web
Feature Service (WFS), will offer a few options for adjusting the layer’s behavior and
style. To access the Layer Properties dialog right-click on the layer in layers list and select
Properties from the context-menu. The following tab pages will be available:

» Query Tab

The Query tab shows the layer’s source server address, the full layer name and the
complete WFS GetFeature query that was sent to the server. Notice that the GetFeature
query is in XML format and contains all constraints and filters specified for the layer.

» Filters Tab

The Filters tab (Figure 23) provides a way to set and change constraints on the features
the WFS should return. In other words, these values are used in the query CarbonArc
forms when accessing the WFS.
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Maximum Features Filter

[w Limit the number of features sent from the server MaxFeatures = | 1 DD::I
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TEEElOreai ’m “ Note: Setting spatisl operstor svailable omly for WFS 1.7.0

Filter text

Figure 23
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e The Maximum Features Filter section provides a way to set the MaxFeatures
Filter. This filter limits the number of features the WFS should return.

¢ Tip: Some services will return hundreds, thousands or more features for
certain extents. For example, asking a feature layer for points
representing cities may result in a very large GML if the map is
overlooking the whole world. To avoid overloading the server and
ensuring manageable content it is recommended to always enable the
MaxFeatures filter.

e The Data Handling section provides a checkbox to enable or disable feature
caching. When caching is enabled any change in the viewed extent of the map,
for example as a result of a pan or zoom, will preserve previously gathered
features while the newly received features are merged with the existing content.
Duplicates are automatically identified and consolidated by CarbonArc. This
functionality substantially reduces the wait time when moving to a region that
was previously visited. When caching is disabled the layer overwrites previously
gathered features whenever the view changes.

e The Geography Markup Language settings section provides parameters related
to the GML version and enables the optional use of schema parsing.

t-' Note: CarbonArc uses by default the CarbonTools PRO® quick parser.
This parser uses common traits of GML for parsing, while avoiding
costly schema usage. However, some GML data requires the schema to
work properly.

¢ Tip: Only GML schema 3.1.1 (and later versions such as 3.2.1) is a valid
XML schema. Previous versions were not fully W3C compliant and may
be rejected by the XML parsers used by CarbonArc PRO. Check the
Messages Log tool (see section 3.1.6) to track down any errors.

e The Bounding Box Filter section provides a quick way to add a spatial filter to the
GetFeature query. The Use Bounding Box Filter check box enables or disables this
filter. The WFS specification requires that the GML property, which encapsulates

6
www.CarbonTools
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the geometry filtered on, must be specified for spatial filters. Setting this
property can be done manually in this section using the text-box or the-Select
button (visually browsing all existing features), or by clicking the Detect button
which uses existing features to automatically find the required property name.
If the service is WFS version 1.1.0 or later (as specified in the Add Layers — see
section 3.1.1), you may alter the spatial operator used with this filter. The
default spatial operator used with WFS 1.1.0 queries is within. For more
information about filters consult the Open Geospatial Consortiums Filter
Encoding Implementation specification’.

e The Filter Text section provides an extensive sandbox for creating customized
filters. Using the text box or the Filter Builder tool (by clicking the Filter Builder
button) CarbonArc provides extensive support to the OGC Filter Encoding
specification. The Filter Builder tool (Figure 24) provides an intuitive way to
create logical filters. Each rule is represented as a row in the table made out of a
Property, Comparison operator and a Value. Each rule can also be negated (a
logical NOT to a rule). Each rule must specify how it relates to the next rule using
a logical AND/OR (unless it is the last rule in the set).

The Filter Builder supports setting a geometry filter. Using this feature you may
apply a spatial filter on the query using geometry and a spatial operator. By
clicking on Add Geometry a dialog opens that allows adding geometry read from
a GML file (Figure 25). This tool allows you to browse the GML file and select the
feature from which the geometry is used while the geometry is previewed. Once
selected a spatial operator is applied to the filter using the selected geometry.
You may adjust the spatial operator using the list in the corresponding combo-
box.

When adding new filter rules the Filter Builder will immediately update the text
area with the corresponding XML that implements the OGC Filter Encoding
specifications. This filter rule is appended to the WFS queries generated by
CarbonArc when accessing the layer. If a bounding box filter is enabled, it is
appended to this filter rule. The filter text will not show the bounding-box filter,
to view the complete query use the query tab (remember to apply the changes
in order the view them in the query page).

CarbonArc also provides a method to apply a geometry filter to the query.

»
— Note: The Filter Builder tool uses the existing features to fill the

Property names. Only existing features are used. If the layer is empty,
the Properties pull-down list will be empty as well.

’ http://www.opengeospatial.org/standards/filter
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» GML Symbology Tab

The native renderers, filters and other operations in ArcGIS are mostly designed to
handle features in tabular format (e.g. Shapefiles), however GML is an XML based
format which is more robust. Each feature can contain nested information where each
feature may have different properties and types from the other; furthermore features
are not limited by the type and amount of geometries they represent. This makes GML
data much more complex to handle since each feature in a layer may have different
properties and geometries than the other. CarbonArc preserves the GML complex form,
therefore the native renderers and other field based operations do not apply.

CarbonArc offers new ways to render GML, including GML data with mixed-geometries
(feature have different geometries types within the same layer). By accessing the Layer
Properties and switching to the GML Symbology Tab a set of applicable renderers is
available (Figure 26). CarbonArc makes full use of the ArcGIS native symbology within its
custom renderers.

The following table describes the various renderers available in CarbonArc:

Renderer Name Description

A basic renderer that allows the use of ArcGIS symbology

Simple Renderer .
on a single geometry type.

Same as the Simple Renderer, only there is no limitation
for having a single geometry type throughout the layer.
Each geometry type (points, lines or polygons) can have its
own symbology setting.

Mixed Simple Renderer

Renders a geometry using a unique symbol and color
scheme. A feature property is selected to create a
distinction between the drawn geometries (see Figure 28
and Figure 29 on page 46).

Unique Values Renderer
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Figure 26

» GML Labels

Simple labeling can be added to GML based layers. Checking the label enabling checkbox
activates the labeling on the layer. To set the labeling, select the name of the property
whose value will be displayed and the label symbol (Figure 27). Clicking on the Text
Symbol button will open the ArcMap symbol dialog which enables the selection and
configuration of the text labels.
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» Display Tab

The Display tab provides a quick way to adjust the transparency of the layer. The

transparency can be set to any value between 0 (completely transparent) and 100
(opaque).

¢ Tip: Layer transparency can also be adjusted using the ArcMap Effects
toolbar.

» Security Tab

The Security tab allows the setting of user credentials for usage with authenticated
services. This property page allows the manual change of the layer’s credentials if need
change or new authentication is required. For enhanced security the user name and
password are available only per ArcMap session. Therefore, if a layer is within a newly
loaded map project (MXD) or ArcMap was restarted the username and password will

have to be set. This panel will indicate if user credentials were previously set for this
layer.
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3.2.4. Geography Markup Language (GML)

Geography Markup Language (GML)? is the default format of features returned by a
WEFS (see 3.2.3), however CarbonArc also supports reading GML as files to ArcMap. GML
files are loaded as layers (see section 3.1.1 on how to read GML files using the Add Layer
tool). Unlike GML data from a Web Feature Service, GML files are read and cached once.
The data remains static in memory and no transactions or refresh events will affect the
features. The origin file name (excluding the path) is used as the layer name in the
ArcMap legend.

3.24.1. GML Layer Properties

The Layer Properties of a file based GML feature layer, added by CarbonArc, will offer
options for adjusting the layer’s style. To access the Layer Properties dialog right-click on
the layer name in the map’s legend and select Properties from the context-menu. The
following tab pages will be available:

» Display Tab

The Display tab provides a quick way to adjust the transparency of the layer. The
transparency can be set to any value between 0 (completely transparent) and 100

(opaque).

» GML Symbology Tab

The GML Symbology tab provides a way to control the rendering of the feature layer
(Figure 28 and Figure 29).

For more information about rendering and symbology see the GML Symbology section
in WFS Feature Layer Properties (Section 3.2.3.1).

» GML Labels

Simple labeling can be added to GML based layers. Checking the label enabling checkbox
activates the labeling on the layer. To set the labeling, select the name of the property
whose value will be displayed and the label symbol (Figure 27). Clicking on the Text
Symbol button will open the text symbol dialog which enables the selection and
configuration of the text labels.

® http://www.opengeospatial.org/standards/gml
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3.3. WEFS Transactions Tools

Transactions are a powerful concept supported by the OGC Web Feature Service
Transactional (WFS-T) specifications®. These specifications describe ways to interact and
affect the remote content directly from the end-user. The transactional capability of
WEFS means that an end-user can alter the global data view from a remote location using
gueries based on open specifications. CarbonArc utilizes this capability in a very usable
and secure fashion. The CarbonArc feature editing tools, the transactions management
tool and service interaction tool, enable ArcGIS users to edit GML features using ArcMap
and effortlessly submit the feature edits to a remote Web service.

3.3.1. Manage WFS-T Sources and Properties

Before using transactions CarbonArc needs to have prior knowledge on the WFS-T
server, the transactional feature layers and all properties associated with the transacted
features. The Manage Transaction Sources tool (ﬂ') allows the management and editing
of the required information. In addition, this tool can auto generate property types and
rules using the appropriate GML schema.

Preparing a known set of properties and rules is mandatory for working with the
transactions tools. For example, in order to add a new feature CarbonArc must know
what layers in the map have actual Insert capability, what are the properties the feature
can have, what rules apply to these properties and what types of geometries are
allowed for the feature. Without this knowledge at hand, discovering and applying this
information for each operation will make feature editing slow and cumbersome, unfit
for a productive user friendly environment. CarbonArc resolves this by asking the user to
set once the information about the used transaction layers. The information is saved in
a transactions cache file. Once a layer is registered to the transactions cache file any
changes to its settings and rule will be updated in the managed file and will be available
to all future CarbonArc sessions.

¢ Tip: CarbonArc maintains the transaction services information in an

XML file located in the user’s configuration folder. The file is located at:
\Documents and Settings\[user]\Application Data\The Carbon Project\CarbonArc\
transactions_cache.xml

in Windows Vista the file is located at:
\Users\[user]\AppData\Roaming\The Carbon Project\CarbonArc\transactions_cache.xml

This file is read when the ArcMap application first starts, and
automatically saved when updates are made through the management
tool.

? http://www.opengeospatial.org/standards/wfs
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To add a new transaction feature layer select the corresponding WFS from the services
list. This list is shared with the Add Layer services list and is filtered to show only. feature
services. When a service is selected CarbonArc reads its Capabilities and shows the
parsed results as a tree-view. Note that usually WFS publish their capabilities as a flat
list with no hierarchical form. In this case the tree-view will look as a list of feature
layers with no root item.

Selecting a feature layer from a service that does not support the Transaction operation
(as parsed from the service’s reported Capabilities) will not be allowed and a warning
message will be displayed in the tool’s status bar (Figure 30).

Carbonhrc - Manage Transactions Sources LE
| Service Name Type Version Address -
%Cubewem WFS WFS 1.1.0 http://demo.cubewenc.com/demo/cubeserv/cubesery cgi ?datastore=Found
glrderglaph DC Metro WFS 1.00 http://regis intergraph.com/wfs/dcmetro./request .asp?
@ NSDI Frameworc WFS  WFS 1.1.0 hitp:/frameworowfs usgs .gov./frameworkc wis wis.cgi
% lonic Boston WFS WFS 1.1.0 http://demo ionicenterprise .com/ionicweb/wis/BOSTON_ORA 2
4 n 3
Quick Search | Details |

= Aipart Facilities Points - |
Agqueducts/Canals/Fumes/Penstoch

- Bamier Line Features 3 = T Default Min Max
- Boundaries Coverage Text EuE ype nat Value Value Value
- Built-Up Areas - | %
4 I 3

Selected Layer Info

MName: cw:AEROFACP_TM -
Title: Airport Facilities Points

Abstract:

'VRF Mamative Table for "Airport

Facilties Poirts":

<P>Information on airports/aifields -

Figure 30

© Tip: CarbonArc uses only POST type transactions. Therefore the ability
to support transactions by the server is actually determined by the
existence of an HTTP POST address for the Transaction operation in the
Capabilities.

Selecting a layer from a service that does support transactions will check each of the
supported operations for the specified layer (insert, delete and update). If no operation
is supported the layer is not allowed for transactions. The supported operations by the
selected feature layer will be marked in a checkbox (seen bellow the properties table).

Once the layer is verified as transactional you may use the Read from Schema button to
let CarbonArc automatically configure the layer’s properties and rules (Figure 31). Note
that if this layer was previously added to the CarbonArc transaction sources cache, using
the schema parsing operation will overwrite any prior edits made to the layer
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information and rules. The information parsed from the schema is not saved until all
unresolved field types are resolved. For example, if a geometry field is ambiguous, this
tool will ask for manual verification on the type of geometry to use. An unresolved
property type will appear in red or blue background where blue signifies an unresolved
geometry.

¢ Tip: You cannot change a property type read and parsed from the GML
schema. However, it is possible (though not recommended) to change
that value the next time editing the layer properties (i.e. when the table
is populated from the transactions cache file and not the schema).
Simply re-select the layer, select table cell of the property type and click
the [F2] key.

The following property types are available as a drop-down when editing property type:

Type Description

TEXT Character string

FLOAT Single-precision floating-point number.

DOUBLE Double-precision floating-point number.

SHORT Integer

LONG Long Integer

POINT Point type geometry

LINE Polyline type geometry

POLYGON Polygon type geometry

GEOMETRY Mixed geometry type (can be point, polyline or polygon)
»

— Note: CarbonArc uses the WFS DescribeFeatureType operation to fetch
the schema for the layer. If the server does not support an HTTP GET
address for DescribeFeatureType the Read from Schema operation will
fail.
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CarbonArc - Manage Transactions Sources @
Service Name | Type | Wersion | Address -
glntergmph DC Metro WFS 1.0.0 http.//regis.intergraph.com/wfs/demetro/request asp?
% MSDI Framework WFS  WFS 110 hitp:/ frameworowfs usgs gov/framework wis/wfs cagi
%Ionic Boston WFS WEFS 1.1.0 http://demo jonicenterprise com/Aonicweb/wis/BOSTON_ORA  ~
] 1 3
Quick Search | |Detai|s ﬂ
~wis:BUSINESS
- wishighways | Read from Schema |
wishydro Defaut | Min | Max
wisland_use Name: Type Length Value Value | Value
wiz:place_names » NAME TEXT
- wisiprotectedareas
----- wisroads TYPE TEXT
STREET_NAME TEXT
4 ¥ BUILDING_NER TEXT
Selected Layer Info POSTCODE TEXT
1@;;1.9: wiz:BUSINESS - oITY TEXT
Mamespace: TELEFHONE TEXT
mins wis="http:/Awww ionicsoft.c
om/wfs" = oo b TR AL s EPAR QR p o p LOMNIGe s w e afew
Keywords: 1 : -
Supported operations: query insert = GEOMETRY Inone] J E
delete update F Sednssssssssssssssssdesssnnnnnns -
BBox: (-180.-90;180.50)
s = = I
Close |
O e e P PP PP PRI PR .
: 1 unresolved field type. :
Nanrsremessreesssreessreererens
Figure 31
3.3.1.1. Editing the Properties Table

The Manage Transaction Sources tool provides a lot of flexibility on editing the
properties information and rules. You may edit some of the individual table cells, delete
rows and insert new rows. In case an illegal cell value was used (e.g. text where a
number is expected) the cell will be cleared and a message will indicate the problem in
the status bar. This tool will also demand that at least one geometry property will be set
before allowing the settings to be preserved. Table editing commands are:

e To edit an individual cell use the arrow keys or mouse to highlight the required
cell and press the [F2] key (alternatively double-click inside the cell)

e To delete a row select the row header (left of the row) and click the [Delete] key.

e Toinsert a new row add a property name in the new row (last row in the table,
marked with an asterisk). Once the row is added a new edit row will appear for
any additional row additions.
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Some rules are maintained when editing cell values. The following table summarizes
error messages that may be reported while validating edits:

Action Message

Trying to add a Length value to a property

that is not of type TEXT Only 'text' type fields may have a length

Typing a non integer value in the Length cell Max length must be an integer

Trying to add a minimum or maximum value | Min/max value is not allowed on 'text'
to a property with type TEXT type fields

Typing a non-numeric value in the Min Value

Min/max value must be a number
or Max Value cells

Default | Min Mae

Name Type Length | yajue Value | Value
3 NAME TEXT 20
TYPE TEXT 4 A

STREET_MNAME TEXT
BUILDING_NER TEXT

POSTCODE TEXT 12

CITY TEXT

TELEPHONE TEXT 16

TOTAL_EMPLOY... |LONG 1 10000
GEOMETRY GEOMETRY j

<?xml version="1.0"72>
<CarbonArc_WFST_Transactions_Cache xmlns:xsi=http://www.w3.0rg/2001/XMLSchema-instance
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">

<Layers>
<Layer ns="http://www.ionicsoft.com/wfs" version="1.0.0" gml="GML2"
insert="true" update="true" delete="true">
<Url>http://demo.ionicenterprise.com/ionicweb/wfs/BOSTON ORA</Url>
<Name>wfs:BUSINESS</Name>
<Fields>
<Field name="NAME" type="TEXT" length="20" />
<Field name="TYPE" type="TEXT" length="4" defaultVal="A" />
<Field name="STREET NAME" type="TEXT" />
<Field name="BUILDING NBR" type="TEXT" />
<Field name="POSTCODE" type="TEXT" length="12" />
<Field name="CITY" type="TEXT" />
<Field name="TELEPHONE" type="TEXT" length="16" />
<Field name="TOTAL EMPLOYEES" type="LONG" minVal="1" maxVal="10000" />
<Field name="GEOMETRY" type="GEOMETRY" />
</Fields>
</Layer>
</Layers>
</CarbonArc_WFST Transactions_Cache>

XML Source 3 — A sample transactions_cache.xml file containing one layer with property rules
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y

ap

CarbonArc lists only

Open the Manage Transaction Sources
‘ WES based layers

Select WFS-T from the services list —~—

Reads and parses
the Capabilities

|
Select feature layer from Capabilities | ——

Validate layer as
transactional. Get

|
Use the Read from Schema button w

Read and parse layer
schema and fill table
cells accordingly.
Validates and saves
layer in cache file.

User edlts cells M

saves in cache.

\/

Quick Tour 4 — Adding new transactional layer to the CarbonArc transactions cache
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3.3.2. Insert New Items

Clicking the Insert New Feature tool ('?L’-') activates the Insert dialog (see Figure 32 and
Figure 33). The layers drop-down list at the top of the tool’s dialog is automatically set
according to the available feature layers in the ArcMap view correlated with the known
transaction sources (see Manage Transaction Sources tool - section 3.3.1). Only feature
layers declared by the WFS Capabilities as supporting the Insert operation are shown.

When a layer is selected the properties available for the feature (according to the
transaction layer information set using the Transaction Sources Manager) are listed.
Default property values will automatically be set accordingly. To edit the values of the
properties simply select the value cell in the table and press the [F2] key to edit the
value (alternatively, double click in the table cell to start the value edit mode). Changed
values will be validated for type and range (e.g. typing text for a numerical based value).
A property that failed validation will be marked with a red background and a message
box will specify the error; a valid value will be marked in green.

When activating this tool the cursor will change to the insert feature cursor ( ) and
you may digitize the selected geometry type directly on the map view. When the
digitizing is complete an overlay geometry symbol will be displayed. The overlay symbol
appears as long as the feature is being edited. Once the feature is inserted (using the
Add button) the geometry will receive the layer’s current ArcMap style and the feature
will seamlessly merge into the layer (Figure 32).

The geometry’s coordinates may also be edited manually using the coordinates editor in
the Geometry panel (Figure 34), changing the coordinates of the geometry manually will
immediately update the overlay shape drawn on the screen.

»
— Note: Only a polygon’s external ring can be digitized on the map. To add
internal rings you must enter the coordinates manually to the table.

Use the Add button to insert this transaction to the transactions cache. The new feature
will be added to the layer and marked as an inserted feature.

»

— Note: The newly inserted feature will only exist on the local machine.
To update the server, a transaction must be committed successfully to
the Web Feature Service (see section 3.3.5).
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<
Insert Mew Feature < 3| Dialog title describes the current tool functionality.

EE_L Select the feature layer to perform the insert on.

po0o0E0C0000000000 A The target WFS-T information (more info as a tooltip).

i | Properties  Geometry
Mame | Value . .
m Select Properties or Geometry view.

TYPE A < The properties and values of the feature. The values
STREET_NAME can be set by selecting the value’s table cell and
BUILDING_NMER pressing the [F2] key. The default values are set
POSTCODE automatically, but can be changed by the user. When
changing a value the cell background will turn green if
CITY . .
valid, red if not.
TELEFHOME

TOTAL_EMPLO...

An icon which signifies that the transaction type is
Insert and that the geometry type is point, polyline or
polygon.

y ﬂ Close
2 / A

N

Close the dialog.

Add this feature to the transactions cache.

Select geometry type. These buttons are available only
for transactional layers marked as mixed geometries
(using the GEOMETRY type).

Figure 33

»
— Note: The Insert Feature tool validates values set to properties

according to the rules and types declared using the Transaction Sources
Manager tool. If the validation fails a message box will alert the user
and the cell will be marked with a red background.
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Insert New Feature @

|wfs:BUSINESS |

Transaction Lri: | http:/idemo.ionicenterprise co__

-71.0603352... |42.23413@54

-71.0683455... | 42.26688030...
-71.0956056... |42.26638030...

A panel that shows a textual presentation of the
added geometry. Using this panel you may manually
edit the coordinates of the shape. When inserting a
polygonal shape you may add and remove interior
polygon rings.

PR =
F I ¥ v o T L. (s Wpe e B

.71 12300RT A2 FI2ONREG

Add polygon internal ring.

Mo interior rings were st
Add | Remove |
E‘ Add Feature | Close

-

y

»

Remove current polygon internal ring.

Figure 34

— Note: Editing the geometry shape on the map will automatically update
the tabular coordinates view in the Geometry panel. Any manual edits
to the shape using the table will instantly affect the overlay geometry
preview shown on the map.
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3.3.3. Delete Feature

Clicking the Delete Feature tool (’:’-‘) activates the Delete dialog (see Figure 35 and
Figure 36). The drop-down list at the top of the dialog is automatically set according to
the available feature layers in the ArcMap view correlated with the known transaction
sources (see Manage Transaction Sources tool - section 3.3.1). Only feature layers
declared by the WFS Capabilities as supporting the Delete operation are shown.

Activating this tool will change the cursor to the delete feature cursor (%E‘). Select a
feature for deletion by clicking it on the map. When selected, the feature’s geometry
will flash and the dialog values will populate with its corresponding properties and
values. If more than one feature is found at the selected location, the dialog will allow
browsing on all matching features. Selecting a feature using the dialog’s browsing
function will flash the selected geometry on the map.

If a selected feature is already in the transactions cache the current status is displayed in
the feature’s information using one of the following icons:

£ . The feature is new (Added).
% - The feature’s properties and/or geometry were updated (Updated).

<@ _The feature is marked for deletion (Deleted).

Once the Delete button is pressed the feature is marked for deletion. If this feature is a
new feature (previously marked as ‘Added’) it will be deleted immediately and
permanently after a user confirmation. If the feature was updated (marked as
‘Updated’) its state will change and it will be marked for deletion. In such case the
previously set updates will not take effect in the transactions commit process. A feature
marked for deletion may be unmarked using the dialogs Undo Delete button. This
button is enabled when selecting a feature which is marked as deleted.

t-' Note: A feature marked for deletion will remain on the local map and
on the server. To update the WFS-T feature layer the Delete transaction
must be committed successfully to the server. Once the transaction
completed successfully, the feature will be removed from view.

CarbonArc provides a visual distinction to all features marked for deletion. The Delete
Feature tool provides a set of buttons allowing various methods to highlight the deleted
features. These features may be seen as black or white symbols or a special XOR pen
that differentiates deleted features from other items on the map (Figure 35 shows a
deleted feature using the blackened symbol).
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Figure 35

»
— Note: Symbol distinction for deleted features only works on polygons
using solid color brush. Polygon symbols that use pattern brushes will

not display the symbol distinction.
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Dialog title describes the current tool functionality.

7\

Delete Feature <)

wis:BUSINESS < — Select the layer to perform the transaction on.

Transaction Uri: http'Jidemo.ionioentefprisgmﬁ_!
Selected Feature Information
1 out of 1 features

L4 A)

The feature’s target WFS-T address.

(=) featureMember Current uncommitted transaction state of the selected
£ BUSINESS (fid=BUSINESS. 1203517674533 feature (none, added, updated or deleted).
NAME = Corgrol Area
TYPE = SWAT

STREET_NAME =0
BUILDING_NBR =0
POSTCODE =0
CiITY=0

TELEPHONE =0
TOTAL_EMPLOYEES =0

Number of available features in the clicked location.

N

A view of the selected feature.

Browse through all features found for the selected

= GEOMETRY i '
LineString | srsName=EPSG:4326 ) location belonging to the currently selected layer.
< n »
y Select the deleted features symbol distinction (none,
'«I SEIE> | >>1 | black, white or XOR pen).
X e |
< b = An icon which signifies that the transaction type is
Delete | Close | . . .
- - y delete and that the geometry type is point, polyline or

polygon.

Close the dialog.

Add this action to the transactions cache (delete the
feature permanently if this is an uncommitted new
feature).

Undo deletion. Remove deletion marking from the
selected feature (available only for features marked
for deletion).

Figure 36
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3.3.4. Update Feature

The Update Feature tool (ﬁ) activates the Update dialog (Figure 37). The drop-down
list at the top of the dialog is automatically set according to the available feature layers
in the ArcMap view correlated with the known transaction sources (see Manage
Transaction Sources tool - section 3.3.1). Only feature layers declared by the WFS
Capabilities as supporting the Update operation are shown.

Activating this tool will change the cursor to the update feature cursor (). Select a
feature for update by simply clicking it on the map. If a feature or features in the
selected location are found the selected geometry will flash and the dialog’s properties
and values will populate accordingly. Properties that were preset in the transactions
cache and do not exist in the selected feature will be added and marked with a green
background. If more than one feature is found for the selected location the dialog will
allow browsing on all found features. Selecting a feature using the dialog’s browsing
function will flash the selected feature’s geometry on the map.

If a selected feature is already in the transactions cache the current status will be
represented using one of the following icons:

£ . The feature is new (Added).
% - The feature’s properties and/or geometry were updated (Updated).

<@ _The feature is marked for deletion (Deleted).

To edit the values of the properties simply select the value cell in the table and press the
[F2] key to edit the value (alternatively, double click in the table cell to start the value
edit mode). Changed values will be validated for type and range (e.g. typing text for a
numerical based value). A property that failed validation will be marked with a red
background and a message box will specify the error; a valid value will be marked in
green.

The Update dialog provides a selection of three modes on how the tool interacts with
the map. The interaction mode is selected using one of three push-buttons marked as
Select, Draw and Move. When in Select mode, clicking on the map will select a feature
to update. When in Draw mode, a new geometry may be digitized in a process similar to
the one described in the Insert New Feature tool (see section 3.3.2). The Move mode
allows the repositioning of the geometry by grabbing and dragging it on the map.

Once the Update button is pressed the feature is marked for update. If this feature is a
new feature (marked as ‘Added’) its property values will be updated, however the
feature state will remain as ‘Added’. If the feature was marked for deletion, its state will
switch to updated.
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»

— Note: To provide maximum efficiency the update transaction created by
CarbonArc will use only feature properties that were altered. Similarly
the geometry GML will only be included if it was changed.

Dialog title describes the current tool functionality.

Select the layer to perform the transaction on.

pdats [eature The target WFS-T address.
wis:BUSINESS \, 1 Il
Tronsaction Ur: [pISORRMRRSES S BOSTON OFA ISlelect Properties or Geometry panel view.
: \ 4
Selected Feature Informatior Propetti Geomet
1 out of 2 features g R Current uncommitted transaction state of the selected
7N Mame Value -
=) featureMember —i| feature (none, added, updated or deleted).
2 BUSINESS (fid-BUSI = THAME TagEre— | ( ! »up )
NAME = Target TYPE SWAT T
TYPE = SWAT
STREET_NAME |0
STREET_NA! e i
B e jf = POSTOODE ; A view of the currently selected feature.
cry on d
<] <] > »1| | [, teeerone & The properties and values of the feature. The values
:.‘ N can be set by clicking on the value’s table cell and
@ '.' Select | Draw | Move Updste |  Close pressing [F2]. When changing a value the cell
A—A /A /A A background will turn green if valid, red if not.
Close the dialog.
Assign the changed to the feature and mark it for
update.
Select map interaction mode (Select, Draw or Move).
Browse through all features found at the selected
location from the currently selected layer.
Select geometry type. These buttons are available only
for transactional layers marked as mixed geometries
(using the GEOMETRY type).
Icon that signifies that the transaction type is Update
and the geometry type is a polygon.
Figure 37
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3.3.5. Committing Transactions

The Commit Transactions tool (ﬁ) provides a way to view all the edits and updates
made on a features layer and perform the transaction operation on the corresponding
Web Feature Service Transactional (WFS-T). The Commit dialog (Figure 38) is where
transactions may be reviewed, removed or committed to the server. Transactions
created by the Insert, Delete or Update Feature tools are stored on the local desktop as
marked-for-transaction features until committed to the server (or removed). Once
transactions are successfully committed they will be removed from the layer. After the
successful commit the layer will be refreshed, thus updating the content on the map
from the server. For example, if a new feature was added using the Insert tool it will
reside as a marked as Added feature on the local machine. After a successful commit is
performed this feature is removed from the local layer, however the layer is then
refreshed and the data fetched from the server should contain the new feature. The
new feature will be added to the layer as an unmarked feature, native to the layer.

When opening the dialog you may choose the layer to process from a list of all available
layers that may contain transactions. Selecting a layer will display all pending
transactions in a list where each transaction shows the feature ID (if not an inserted
feature) and the transaction type. A group of radio-buttons allows filtering of the
transactions according to their type. Selecting All will show an unfiltered view of all the
transactions.

Pending feature transactions are listed according to the feature ID and the transaction
type. However, new items do not have a feature identity since the server is responsible
for allocating one to it. Therefore, new items will be listed with an id marked as <none>.
When selecting a transaction from the list the corresponding geometry will flash
momentarily in the main map view and the feature’s properties will show in the tool’s
dialog.

Transaction items may be deleted from the list by simply clicking the Delete
Transactions button. After user confirmation, this action will permanently remove the
checked features in the list from the layer without ever committing them to the server.
Notice that this operation will lose all edits and changes made to these features.

When checking and un-checking the check-boxes of transaction items, the tool will
construct and show an updated XML query. This query is a WFS transaction produced
from the selected transaction items. When ready to submit the transaction to the
service press the Commit button. Once commit is activated the XML is sent to the WFS-T
and processed. The dialog will report the progress and the outcome of this operation. If
the transaction completed successfully the transacted features will be cleared from the
list and the layer will refresh. Inserted and updated features will now be imported as
native layer features, while deleted features will be removed from the map. In case of a
failure the tool will report the result and preserve the transaction items.
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¢ Tip: According to OGC specifications: “if a transaction fails the service
will roll back all operations described by the transaction”. Therefore,
none of the operations, even those who are legit, will succeed. Follow
the messages in the service response to find which of the operations
failed and why. When the failing elements are detected simply uncheck
them before committing and correct the problem using the edit tools. It
is very possible that transactions will fail due to server malfunction. In
this case report the problem to the vendor’s technical support.

Select the layer to manage the transaction on.

CarbonArc - Commit Transpctions to WFS-T @

72
| wis:BUSINESS =

The target WFS-T address.

|
Transaction Uri |hltp:s'fdemo.ioniceriﬂprise.cm’lmicmh’\ufs-’BD... |
Filter

Filter the available transactions according to
their type. Only the selected types will show.

List of available transactions.

Preview of the selected feature in the list.

Hide or show transaction and response panel.

<Transaction service="WFS5" version="1.0.0" -
hamins="http://www opengis net/wfs"
hamins wis="hitp://www ionicsoft. com =

“ Al € Insert © Update 1 Delete
|
Feature B | Transacti, |~ | = wis:BUSINESS 7
o, [ADDED | NE [
[¥] <none>  ADDED E TYPE=A N
[JBUSIN... DELETED STREET_NAME
[JBUSIN.. DELETED \1, EUICOTO_ R
Moncis 1HIDNAATCN i POSTCODE i
B EE . Transaction | ¢ | ! ¥ I
-~
Transaction |

Quick check and uncheck on all items.

hamins oge="http//www opengis net/ogc"
wmins:gmi="http://www_opengis net/gml">

XML representation of the transaction
constructed using the checked items.

<Insert> =
Response
<
Commit Transactions | Delete Transactions | Close |
Ready... N N 4\

XML response from the service.

—N

Close the dialog.

Remove the checked transactions. All checked
transactions will be permanently deleted
without being committed to the server.

Commit the checked transactions to the
WES-T server.

Figure 38
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<Transaction service="WFS" version="1.0.0" xmlns="http://www.opengis.net/wfs" ..

<Insert>

<xyz:LAYER xmlns:xyz="http://www.server.com/wfs" xmlns:gml="http://www.opengis...

<xyz:NAME>New Polygon</wfs:NAME>
<xyz:TYPE>A</wfs:TYPE>
<xyz:GEOMETRY>
<gml:Polygon>
<gml:outerBoundaryIs>
<gml:LinearRing>
<gml:coordinates decimal="."
</gml:LinearRing>
</gml:outerBoundaryIs>
</gml:Polygon>
</xyz:GEOMETRY>
</xyz:LAYER>
</Insert>
<Delete typeName="xyz:LAYER">
<ogc:Filter>
<ogc:Featureld fid="LAYER.120" />
</ogc:Filter>
</Delete>
<Update typeName="xyz:LAYER">
<Property>
<Name>xyz :NAME</Name>
<Value>Acme Corp.</Value>
</Property>
<ogc:Filter>
<ogc:FeatureId fid="LAYER.117" />
</ogc:Filter>
</Update>
</Transaction>

cs="," ts="

CarbonArc - Commit Transactions to WFS-T =]
[wis:BUSINESS -
Transaction Uri: | 0. |

Filtes
Ml lnsert (" Update (" Delete
- wis BUSINESS -
~ NAME = New Polyg[ =]
TYPE=A =

UPDATED

DELETED STREET_NAME

BUILDING_NBR

[ —

Transaction | ¢ |

[rransacion

|[<Trensaction service="WFS" version="1.0.0°

—

ins Cleose

">-71.0956056750858,42.356610..

XML Source 4 — Transaction containing feature insert, update and delete

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

<WFS_TransactionResponse xmlns:ogc="http://www.opengis.net/ogc"
xmlns:ogcwfs="http://www.opengis.net/wfs" xmlns="http://www.opengis.net/wfs" version="1.0.0"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemalLocation="http://www.opengis.net/wfs http://demo.server.com/wfs/WFStransaction.xsd">

<InsertResult>

<ogc:FeatureId fid="LAYER.129"
</InsertResult>
<TransactionResult>

<Status>

<SUCCESS />

</Status>

</TransactionResult>
</WFS_TransactionResponse>

/>

XML Source 5 — Response from WFS-T showing successful operation
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y

e

Add, delete and update features
Features are marked ™.
for transaction

Activate the Commit Transactions tool |Ees S S—————_—

All transactional
layers are listed

Select layer from the drop-down list B

All transactions for
the layer get listed

Select features to commit —~—

Transaction query
preview shown

Press the Commit button —

Transaction sent to
server. Response is
parsed & displayed

If successful:
Remove transacted
items and refresh
from server

Quick Tour 5 — Using the Commit Transactions tool

3.3.5.1. Using Secured Services

For enhanced security, transactions committed to a password protected WFS-T require
authentication before completing the operation. The username and password may be
the same as the ones used for the WFS features read operation or specify different user
credentials. The Commit Transactions operation on a secured server will prompt the
user for username and password before attempting to send the transaction.
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3.4. Saving and Restoring Sessions

Layers generated by CarbonArc are saved as part of the ArcMap project (MXD file).
When the map is saved in ArcMap the CarbonArc layers will store the current
parameters needed to access the Web service as well as cached maps and features
including any pending transactions on transactional WFS layers.

Loading a map containing Web service layers does not require any immediate internet
connection since the data is restored from the file. However, when internet connection
is not available any attempt to update the content will fail. These failures will be
reported to the Messages Log (see section 3.1.6). CarbonArc will use the existing cached
data for display but no live refreshes will be available. When the connection is restored
the layers will be able to refresh correctly and all other operations should return to
normal.

Keep in mind that project files containing CarbonArc layers will fail to open correctly on
ArcGIS desktops where CarbonArc is not installed. However, different desktops that
have CarbonArc installed may share and use ArcMap project files containing CarbonArc
based layers.

¢ Tip: It is recommended to use the refresh tool after loading a map if
there is any chance that changes were made in the data on the server
side since it was last saved.

»

— Note: If the loaded map view contains layers with pending transactions,
there is a chance that some of the transactions will no longer be valid as
update were made elsewhere to the server.
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4. Tutorials

4.1. Walkthrough 1 — Using OGC Layers

This quick tutorial will take you through the stages of adding OGC layers from Web
Coverage Service (WCS), Web Map Service (WMS) and Web Feature Service (WFS). In
addition this will demonstrate the basic use of the Identify tool and how to save and
load the project with CarbonArc layers.

Tx Note: The services used in this guide are free and open at the time of
the writing. They are provided by vendors and agencies not related to
The Carbon Project. The Carbon Project cannot guarantee the
availability, data content or reliability of these services. This
walkthrough merely illustrates how to use CarbonArc with OGC
compliant services.

e Step 1-Adding a base map from a WCS.

Open ArcMap. Click the Add Layer tool and select the Digital Globe WCS service.
The Capabilities will be read and displayed in the tree-view. Select New York and
click OK. This process may take a few seconds to complete. Since the coverage is
fetched according to the view size the higher the resolution and the bigger the
ArcMap window, the longer it takes to fetch the image from the server.

&4 CarbonArc - Add Layer to Map = | B[S | @ Untitied - ArcMap - ArcView (=@ = ]
0GC Serviess |Fie | File Edit View Insert Selection Iools Window Help
Service Name Type Version Address - DEeEE & B ) \t 1:598,675 - i @ [ r? E
2 Mioosoft Ter.. WMS 111 Hitp:/Aemaservice net/ogesapatilties
#2Digiial Globe .. WCS 100 http://gees digtalglobe..com/cgi-bin/w & )
%2 Digtal Globe .. WMS 111 http://gees digtalglobe com/cgibin/w ~ Er= =
< i > New_Vork @
”
& Quick Search Detais E - ®
b3
T Parameters o &
- ISTANBUL
Parameters
.. SAN_FRANCISCO ] o
. Map Parameters @
Image Format; [GEOTIFF -
Image Style ﬁ
Preview Selected Layer Info ;
Name: New_York = x -
Tle: New_York -
Bbstract: o @
DigtalGlobe CtySphere Othomosaic of New_York
Namespace £ dh [}
Keywords: 0
e
LL BBox: (74 240762,40 525444~ 2
73.708521,40 968456) &=
d Display lccho EEEEE 3
S Caneel Drawing * K O~ Al+| 72 |[lo1aa Zfo sl Bz y Av &~ 4
Layer ready. [74°51.023"W 40729'51.078'N
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e Step 2 — Adding base map from a WMS.

Open the Add Layer dialog and select the Microsoft/USGS Terra Service. Select
the layer titled USGS Digital Ortho-Quadrangles and set its style to Red Grid
Lines. Click Add Layer to bring this layer to ArcMap.

~ 3
& CarbonArc - Add Layer to Map =B 3/ B @ untitied - ArcMap - ArcView =@ % ]
0GC Services |Fie | ] File Edit View Insert Selection Tools Window Help
| DEEE&| B BX| v | 158675 -1 |2 @gg‘.@@‘
£ Microsoft Ter... WMS 111 htp:/Aemaservice net ities.| | - — —
£ Digtal Globe .. WCS  1.00 hitp://gce: egibi X @ )
2 Digtal Globe .. WMS 111 hitp://ace: ‘egibin/w ™ EE= a
<[ I ’ USGS Digital Ortho-G 2
we
& Quick Search | [Detais = New_York 4 .
3
=) Microsoft TemaServer ||~ Parameters Y] @
USGSDigtal Oth | parameters: [
USGS Raster Gra| |+ @ 4
USGS Urban Arez| | Map Parameters ———————————————————— @ @
Image Format: [image/jpeg 54 » —
Image Style: |Red Grid Lines on UTM coor v [ ) @
“Selected Layerlnfo ————————————————| ] e
Name: DOQ ~ | X @
Title: USGS Digtal Otho-Quadrangles 3 P
Namespace: E o e
Keywords: i
] e
LL BBox: (-168.67,17.8465.15.71.55) % —
X
BBax: (552600,6540200,670200,6734800) & =
BBox: (332200,6653000:440600,6822600) ¢la i | b = =USES |
| ||BBox: (364600.3751400:777800,5433600) - Diiey. | Sotac ] Saction - — 1 5
[ ok | cemcel | | prawing» K & @ | O v Al~| % [@1A@ J[0 <l Bz ulAx &2
Layer ready. & [ [74°51.023"W 40°29'51.078"N 2

e Step 3 —Zooming and panning the map

Zoom and pan to the Manhattan area. Notice that while the layers are updated
the cached image will be projected. Check and uncheck the top layer view to
compare the two images.

@ Untitled - ArcMap - ArcView =[G S| (@ untitied - ArcMap - ArcView [E=yEEy =)
File Edit View Inset Selection Tools Window Help l File Edit View Insert Selection Tools Window Help |
DER& B X |0 > | & 13952 EREYAE A= DEE& 8 X |0 > | & 13952 EREAE A= 8]

x o) = . . S = F x o) E . °
Y2 =8
USGS Digital Ortho-G Q 2 O USGS Digitsl Ortho-G @ ?
New_York ‘: ® New_York EE ®
@ a @ o
@ L @ 4
L L) - @
» | ™ |
K ] M @
i e i e
X o X -
° 2 o 2
® e ® e
. .
4 .
« it V| & < i ] v | & RED
P - IR = UsGs] - p -

!' DG Display [ Source | Selection D o

'guwingv 13 20~ A~ = oAl Yo x] Bz ulA~ &~ J‘ Drawing v R g 0~ A~ 2 el S0 <] Bz ulA~v &~ .4

| 40307 W 043 TITN | ) ) [ ATTA3TW 03BN |
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e Step 4 — Add new WFS to the services list

In the Add Layer tool click the Add Service button and add the National Spatial
Data Infrastructure (NSDI) WFS service. The NSDI WFS address is: F
http://frameworkwfs.usgs.gov/framework/wfs/wfs.cgi and its version is 1.1.0.

Edit Service Information ﬁ

—Service Info
MName:  |NSDI Framework WFS

URL: nttp:/frameworowfs usgs.gov/frameworcwis/wls.cgi
ersion: |1_1_D ;I

Service Type: O WMS £Z O WCS £F & WFS £ OS50

—Description

—Authentication

User Name: I

Password: | i

[ =
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e Step 5 — Adding features from a WFS

Select the NSDI Framework WFS, change the GML version to GML3 and ¢click on
the Hydro Element (Water Bodies - Hi Res) layer. Once the preview is generated
add the feature layer to the map. Note that you may alter the polygon styling the
same way done for any other features in ArcMap. CarbonArc uses the native
ArcMap symbology in order to render the GML features. A quick way to alter the
symbol is to click on the symbol legend in the layers list. Once the symbol is
selected the layer style will be automatically updated.

& CarbonArc - Add Layer to Map (=] E [ | @ ntitied - ArcMap - ArcView =@ % ]
OGC Services | Fie | | File Edit View Insert Selection Tools Window Help
Service Name Address - Dﬁ"ué“ B3 @ X | 890 ,hﬁ @‘DQ?E‘
EENSDI Framework WFS WFS 110 hitps usgs.gov/| | - — 5 . . == I —
gMassGIS WMS 11 http://maps massgis state ma.L X @ ' 5 ! )
£ GiobeXplorer WMS 111 hitp globexplo ™ 5 £ Layers Q Letl
< i ] » = M Hydro Element (Wate (>
we
Ll Quick Search Detail mF ax
& [ [Detais =l DO USGS Digital Ortho-G | 53 ®
Hydro Element (Points || Parameters ] New_York m &
Hydro Element (Points Parameters: @ o
Hydro Element (Water
Hydro Element (Water GML Settings « @
Road Segments || GML Version: [GML3 <] I UseValidal S ot
< v ||-WFSFiltering : R .
~Preview —Selected Layer Info © e
Name: hyd k *
Title: Hydro Element (Whter Bodies - Hi Res) P
Namespace: i) e
ains hyd="hitp://www fadc. gov Aramework/0730 | _ 5 =
04/hydro” 3 [ &
Keywords: & inatl]
Supported operations: query insert update delete X
e 2
BBox. (-168.11872378,17.67955811;- ol o = & e o =
64.59388448,71.38890569) ~| o o 7 B A ~ 4 -
e | [ ok ]_cocd | (M| pewing~ N @0~ Al-| 1% [Gma S0 =l Bz ulAY B~
Layer ready. i [ [13°57'55.576"W 40°45'55.99"N

e Step 6 — Layer information

Use the ArcMap Identify tool to observe the feature properties. Note that the
GML feature is described using a tree-view structure. Unlike Shapefiles GML is
based on complex XML format.

© tcenity o
Identfy fom

= H’d;":emﬁm (Water Bodie | | ocation:  [73.873010 40.776391 Decimal Degrees F
eatu
+~name = AREASQKM -
i type = Number { codeSpace=umfgdc hydro:dataTypes: )
- value = 0.068
(= attribute

[=)- ExdendedAttribute
authority = US Census Bursau
- name = ELEVATION
~type = Number | codeSpace=umfgdc hydro:data Types: }
L value = 0.00000000
[=]- attribute
£ ExtendedAttribute I
authority = US Census Bureau
.- name = REACHCODE
i~ type = CharacterString ( codeSpace=um fodc hydro data Types: b
t-value = 0203010100191 ¥
feature Type = 350
featureCode = 35004
=} geometry
% Palygon [2interior rings] [ srsName=EPSG:4326)
o m ] »

4 m b |WFS: hitp: kwfs.usgs kiwfshwfs.cgi? DATASTORE=Frame ..

Identified 1 feature | //A
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e Step 7 — Saving the session

Use the ArcMap Save command (Ctrl+S) to save the work to an MXD file”

ra Save As v
Savein: | |, CabonA

Name

&lonic W

|

File name:

Save as type:

e Step 8 — Loading the session from file

Start a new map using the ArcMap New command (Ctrl+N). This clears the map
and legend. Alternatively you may close ArcMap and start it again.

Use the ArcMap Open command (Ctrl+0) to open the MXD file. This will restore
the previous session. Since all cached data is preserved in the file, this will work
even when there is no internet connection. However, when connection is
restored the dynamic nature of these layers will be restored and zooming and
panning will access the servers to fetch relevant content.
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4.2. Walkthrough 2 — Using the Catalog

This tutorial will take you through the stages of adding a new Catalog service (CS-W),
searching the catalog using keywords and adding the search results to the services list as
a functional OGC service.

t-’ Note: The services used in this guide are free and open at the time of
the writing. They are provided by vendors and agencies not related to
The Carbon Project. The Carbon Project cannot guarantee the
availability, data content or reliability of these services. This
walkthrough merely illustrates how to use CarbonArc with catalog
services.

e Step 1-Adding a Catalog.

Open ArcMap. Click the Search for Services using Catalog button to open the search
dialog. Click the Add New Service button and fill in the Catalog’s URL and other relevant
information (note that the Description and Name are used locally and have no affect on
the service operations).

In this example a catalog from lonic Software (part of Leica Geosystems) is added. The
address used for this catalog is: http://services.ionicenterprise.com/ionicwrs/wrs/WRS
and the catalog version is 2.0.1.

When finished, the new service will appear in the Catalogs list.

&4 CarbonArc - Catalog Services for the Web (C5-W) ([=[=] = |
Service Name | Type | Ve... | Address
D.lhe‘."hm CGIN Regiety Seadicss «C5We « 2440 « hitp «idana subawand cam daodi/Cms Cdie o of)
lonic Red Spider Catalog CSW 201 http://services jonicenterprise.com/ionicwrs./w O T OO LT T ":
<t Edit Service Information : L= ]
] T 3
e Service Info
ﬁ s G EEEEE S SN s SN RSN E SN R R NN EEEEEEEEEEEEEEEEEEEEEEEE > - -
o = Name: |Ion|c Red Spider Catalog 0
Query Parameters LIRL. |h1tp:f’fsenrices.ionicerrtarprise.com;"lonicwrs/wrs/".’?ﬁS
s | = :
Wersion: |2I}1 j
Query Results ]XMLTlansaUIinn I Additional Filters a
Service Type: © (5 c f* CSw
Service Name | Type | Address | vpe % % .%
Description
lonic Red Spider Catalog Service
Authentication
User Name: |
Password: |

Close D;( Cancel

Ready
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e Step 2 —Searching the Catalog.

In the Catalog search dialog, select the service to query. Note that the selection will start
a service Capabilities reading and parsing in the background. A progress bar may appear
to show the progress of reading and parsing the Capabilities document. The service may

not be queried until this process is complete.

Enter a keyword to search on and adjust the search filters (if necessary). For example we
will search for services that contain the keyword ‘Boston’ using the default filters and no

bounding box limitation (as set in the tool by default).

Typing a keyword will enable the Search button (assuming that a service is selected and
the processed described in Step 1 completed successfully). Clicking on the Search button
will start the Catalog searching process (using the OGC GetRecords operation). You may

view the query and XML result in the XML Transaction tab.

@ CarbondArce - Catalog Services for the Web (C5-W) =RACIE X

.|

Service Name

| Type | Ve... | Address

lonic Red Spider Catalog

CubeWeerGDI Registry Service CSW 200 hitp://demo cubewenc.com/codi/cwwrs cgi
CSW 201 http://services ionicenterprise.com.ionicwrs./w

ol

Y

I

3

Query Parameters

Keywords: |Bost0n

[ e |

| Service Name | Type | Address @ Carbondrc - Catalog Services for the Web (CS-W) =RACE X

%Shape files on Bos... WFS http://seny Service Name | T | Ve | Address

% Boston on Oracle WS htp /el CubeWerx CGDI Registry Service CSW 200 http://demo.cubewens.com./codi/cwwrs cgi
lonic Red Spider Catalog CSW 201 http:/fservices ionicenterprise.com.ionicwrs./w
4| 1l b

[ = ]

&

Done searching

Query Parameters

Keywords: |Boston l:l

— actioﬁ .................
<%l version="1.0" encoding="utf-8" 7> -
<GetRecords xmins="http/“www opengis net/cat /caw" |
amins:oge="http://www opengis net‘ogc" xmins:gml="http ./ /www opengis net./gml" B
service="CSW" version="2.0.0" maxRecords="10" start Position="1" result Type="RESULTS" -

Load Search Template... Revert to Default Template
Response
<l version="1.0" encoding="utf-8" 7><csw:Get RecordsResponse -

kmins:csw="http //www opengis net/cat/caw"
hamins xesi="http -/ Awaw w3 .org/ 2001/ XMLSchema-instance”

Close |

Done searching
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e Step 3 — Adding the results to the services list.

Select from the results the services you require, which are neither grayed out (missing
URL) or appear in green text (already in your services list), and click the Add Service
button. In this example there are two results. The second result, named Boston on
Oracle, is already in the services list and appears in green font. The first result in the list
is a feature service named Shape files on Boston. We will mark the Shape files on
Boston service and click the Add Service. The service is now marked in green and
appears in the Add Layer dialog as an accessible OGC service.

4 CarbonArc - Catalog Services for the Web (CS-W)

Service Name I Type | Ve... | Address
CuheWenL CGDI Registry Service CSW 200 http://demo cubewen<.com/cadi/cwwrs cgi
Iunic Red Spider Catalog CSW 20.1 hitp://services ionicenterprise com/ionicwrs/w.
4 @ CarbonArc - Catalog Services for the Web (CS-W) E@Q
| Service Name [ Type [ Ve... | Address
Fimeoneer CubeWem CGDI Registry Service CSW 2.0.0 http://demo cubewenc.com/cadi/cwwrs.cgi
P’ rds: lBﬂton— Iunlc Red Spider Catalog CSW 201 hitp://services ionicenterprise com/ionicwrs/w.
Query Results | XML Transaction | Addton) || ¢ | i |y
Service Name Type | Acdres (]

- Shape fil Bos..| WFS |

e —— Query Parameters

$ZBostononOracle ~ WMS  hitp/. Conrc
Keywords: [Boston 4'

Query Results | XML Transaction | Addiional Fiters

=32 Shapefileson Bos . WFS  hitp-//senvices ionicenterprise com/ionicweb ffs/BO)
ER EnnorrorAOracs = % NS = = sinipy e e maya e

—

\II Close

/
/

ressssssssssnmEEs » Service added to the CarbonArc OGC service]

Q) Untitled - ArcMap - ArcView [=[E
File Edit View Insert Selection Tools Window Help /
JDB“HQ‘Q(, gx‘nn|¢||wsqu RS /amh?]z

E———————— 1 @ | E
B £F Layers il
EZl Docton bil =] D
@ CarbonArc - Add Layer to Map (=5 i 6
OGC Services |Fie | a
Service Name | Type | Version » —
Boston o Optes s sssssnnnnannnn SWHEs = n b n ] E
£2 Shape files on Besten WFS 110 = &
P [TITIIIII desnsssssnsannnnns Tl —
ﬂ Quick Search | Details - g
: Boston highways o F e
- Boston hydrology [T Parameters: s
i Boston Land Use _ @
{oneaeemeeowe.. T i~ GML Seftings ':l -
4l i | * PP G2 a
Preview —— [ Selected Layer Info
Name: wfs highways -
Title: Boston highways Tl -
Abstract: L =
Highways in county of Boston = 0]
Mamespace: — Al
wmins:wfs="http://www ionicsoft.co 'I 0 - B I U ‘ A~ D~ &
mwfs"
Keywards: | [717940197'W 42°23%6.765'N 2
Supported operations: query

Add Layer 0K I Cancel

Layer ready.

-74 -



CarbonArc® PRO 1.7

4.3. Walkthrough 3 — Using Feature Transactions

This tutorial will take you through the stages of adding a transactional feature layer to
the transactions cache, setting rules and property types, making edits to a mixed
geometry transactional layer and committing the edits to the WFS-T.

*
— Note: The services used in this guide are free and open at the time of

the writing. They are provided by vendors and agencies not related to
The Carbon Project. The Carbon Project cannot guarantee the
availability, data content or reliability of these services. This
walkthrough merely illustrates how to use CarbonArc with services
implementing OGC specifications.

e Step 1- Adding a feature layer to the transactions cache.

In this walkthrough we use a WFS-T from lonic Software (part of Leica Geosystems). This
service’s Web address is: http://demo.ionicenterprise.com/ionicweb/wfs/BOSTON ORA
and the service version is 1.1.0.

Open ArcMap. Click the Manage WFS-T Sources and Properties button to open the
features transactions management tool. Select the WFS-T from the services list, this will
cause CarbonArc to read and parse the Capabilities.

Select the wfs:BUSINESS layer. This layer supports the Insert, Delete and Update
operations (see check-boxes indicating supported transactions). The Read from Schema
button should be enabled since this is a WFS-T and the layer supports transactions. Click
the Read from Schema button to generate a table.

CarbonArc - Manage Transactions Sources @
| Service Name | Type | Version | Address | -
@NSDI Frameworic WFS WFS 1.1.0 hitp:/Arameworowfs usgs gov./frameworl/w...
i~ |onic Boston WFS |[wrs  [110 | http://demo icnicenterprise.comsionicweb/w... [N
B P ————— P inn — P— F——

Quick Search | [Detals |
.............................
- RIS s = Read from Schema ‘ :
St ol AN | e ;
-~ whs hydro s Defautt| Min | Max |~
- wisland_use AETE Type Lein Value | Value | Value
wfs;place_names cIY TEXT

- wis protectedareas e

Selected Layer Info TELEPHOME | TEXT

Name: wis.BUSINESS - TOTALE. .. .LLQWG.... .,

Title: H

|| ocover: el ; o
wmins wis="http//www ionicsoft * -
com/wfs"

Keywords:

‘Supported operations: querny b = I 7
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e Step 2 —Resolving property types.

In this sample feature layer the GEOMETRY property is recognized by CarbonArcas an
unresolved geometry and is marked in blue. The dialog’s status bar indicates that an
unresolved field type exists.

This layer in fact supports mixed geometries; therefore we can mark the field as the
nondescript GEOMETRY type. Once the property type is set the table cell will show in
green and since there are no more unresolved types the status bar indicates that the
layer was added to the transactions cache file.

CarbonArc - Manage Transactions Sources @
| Service Name Type Version Address | -
% NSDI Framewors WFS WFS 110 http:/frameworkcwfs usgs .gov. frameworc/w ..
%\onic Boston WFS WFS 110 hitp://demo ionicenterprise comonicweb/w...
FE e . inn P P
Quick Search |Deiai|s j
wfs:BUSINESS -
wis highways Read from Schema |
whshydro 3 Defaul] Min | Max | =
wisland_use Name Type Lengtt Value | Value| Value
wfs:place_names cITY TEXT
wis:protectedareas -
e TELEPHONE | TEXT
Name: wfs:BUSINESS - TOTAL EMua g LONG e nnnnndas
Title »  |GEOMETRY |GEOMETRY ~
Namespace: E Fq ------------- %“- (-
wmins wis="http//www ionicsoft * -
com/wfs"
Keywords:
Supported opergtions: queny - 7 d I

Transactions cache updated!
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e Step 3 — Setting property rules.

You may add rules such as text maximum length, default value, minimum value for
numerical fields and maximum value for numerical fields. In this case we will set the
long integer value of TOTAL_EMPLOYEES to a range of 1 to 10000. We will also set the
default value for TYPE as A and limit this field to 1 character long.

CarbonArc - Manage Transactions Sources =]

Service Name Type Version | Address |
EENSDI Framework WFS WFs 110 hitp:/Arameworkcnfs usgs gov Aramewerk ... |

Elonic Bo 5 WFs 110 hitp://demo ionicenterprise. com/ionicweb /w
= Salaesnioni prr—re— v o . .
Quick Search | [Detais |
wis.BUSINESS
i Read from Sch
" wis highways ‘e8a Trem Sehema
- whs hydro Defaul| Min | Max
- wisland_use Name Type gt Vo | Value Value
- wis place_names NAME TEXT
- wis protectedareas
. wieroads TYPE TEXT 1 A
»  |STREET_NAME |TEXT

BUILDING_NBR | TEXT

POSTCODE TEXT

Iy TEXT

TELEPHONE | TEXT
mctecer Cavegiio TOTAL EMPL.. | LONG 1 [10000
Name: wis:BUSINESS a
P = GEOMETRY  |GEOMETRY |
= - Eile
xmins:wis="hitp.//www jonicsoft. —
lcom/nfs"
Keywords
\Supported operations: query - F Insett ¥ Delete I Update

Transactions cache updated!

e Step 4 —Preparing a map.

To illustrate feature editing we will use a base-map provided by the USGS via
TerraService WMS (see Walkthrough 1 — Using OGC Layers). The various edits will take
place on Boston’s Logan National Airport. Make sure to add the WFS-T BUSINESS layer
to the map. Since this layer is of mixed geometry, use the GML symbology tab in the
layer’s properties to set the renderer to Mixed Geometries.

Q walkthrough2.mxd - ArcMap - ArcView =)
1 File Edit View Insert Selection Tools Window Help
D& & B8 X | o~ | |72 'l:ﬁ‘@‘D z2 B
x| > =7
® L o
= Layers Q ¥y
= @ wisBUSINESS = 12}
e
O Points AR
—Lines =2 ®
mEEm e a
USGS Digital Ortho-G Py
@ o
L 5]
= B
N e
i} 2
k e
o @
A e
2 |
xv
JR—T— = & =
Display [ Source | Selection | £ :
| Drawing ¥ | G O~ A~ 1< |[o] Al ~| 10 BZU A~ &~ _ 4
 717139561'W 42°224549'N )
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e Step 5 —Inserting new features.

Activate the Insert Feature tool. Since the BUSINESS layer is the only transactional layer
in the map it will automatically be selected by the tool. The properties and rules set in
previous steps will automatically apply.

Since the layer is of mixed geometry type, the geometry selection buttons will be
enabled. Select polygon and click on the map to start digitizing the geometry. Click on
each point and double-click to complete the drawing. To re-digitize the geometry simply
click on the map again.

Add property values. Note that illegal values (according to the rules set in previous
steps) will show an invalid cell with a red background. For example, since we set the
TYPE property as a maximum length of 1, typing a two letter value shows an error.
Correcting the error will show the cell background in green.

@ walkthrough2.mxd - ArcMap - ArcView LE‘E‘Q
File Edit View Insert Selection Tools Window Help
iy =0

DEES 28 o

USGS Digital Ortho-C

= x| =
1R
B £ layers Q ¥y
= wfs:BUSINESS e B
« B
O Points AR
= Lines kel
= JPolgon: & B
-

Insert New Feature

|wis:BUSINESS ~|

Properties Geometry

Name Value
NAME | Runway 1
TYPE BB

r i &
vy I —{  Add Feature' Close
b 4

e lle =

I Insert New Feat [=]
5 | nsert New Feature - —
— — ulA- B~ 2
wis:BUSINESS - o
| —I 22'5.496"N 4
N1 T tion Uri: hitpsldemooni prise.c.. |
I Propeties  Geometry
| Name Value -
NAME Rurway 1
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e Step 6 — Inserting more features and deleting new features.

Using the Insert Feature tool add additional features. In case a new geometry must be
removed use the Delete Feature tool to select it and click the Delete button to
permanently remove it (CarbonArc will ask for confirmation).

@ walkthrough2.mxd - ArcMap - ArcView

Py

IDEES ¢ BB |0~

z x
= £ layers
=] wfs:BUSINESS
O Points
= Lines
(= Polygons
USGS Digital Ortho-C |

Delete Feature

1 File Edit View Insert Selection Tools Window Help

& [[137294 -

2 £3awm

P -

|wis:BUSINESS

[~ Selected Feature Information
‘ 1 out of 1 features

Tt [T |

- wis:BUSINESS
NAME = Path XX
TYPE=A
STREET NAME

o o T

g

[

REE ==
v xieldd

LI NG )

St <l Bz ulAY &~ 2

-:WI Delete I Close I///‘

| [71°1'35.408"W 42°22'40.956"N ,2

e Step 7 — Committing new features to server.

Activate the Commit Transactions tool. Since BUSINESS is the only transactional layer, it
will automatically be selected and all transactions will be listed. Since we only added
features, all the transactions will be of type ADDED. Select all items and click the
Commit Transactions button. Successful transaction will be reported in the status bar.

CarbonArc - Commit Transactions to WFS-T @

|ws:BUSINESS

S

Transaction Uri: [http:idemo ionicenterprise.comlionicwebwfs/BOS_ |

Filter
’7(? Al ¢ Insert ¢ Update ¢ Delete

Featurs Id_| Transaction » | B wisBUSINESS
<none>  ADDED [ :
<none>  ADDED - TYPE=B
Blenonee | ANRER - |- STREET_NAME

L NAME = Runway 1]

Transaction | ¢ | " | ¢

<Transaction service="WFS" version="1.0.0" -
amins="http./Awww opengis.net /wfs" m
min wfe="http://www ionicsoft com /wfs” b
xmins:ogc="http.//www opengis.net/ogc”
amins gml="http://www opengis net/gml">

<lnsert>

[xmins wfs="http //www ionicsoft.com/wfs" .

<wfs:BUSINESS

Response

g
*  Commit Transactions | Delete Transactions Close |

=

¥ | Transaction success!
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e Step 8 — Updating features.

Activate the Update Features tool. Since BUSINESS is the only transactional layer, it will
automatically be selected. Click on the runway polygon to select it. The tool’s dialog will
show the properties and their values. In this sample we moved the runways geometry
and renamed it to ‘Runaway 2.

:* Note: Notice that other properties are marked in green. These
properties did not carry any value; therefore the server ignored them
when added. The update tool recognized that these properties are
missing (according to the transactions cache) and proposes to add them
with the update process. Leaving these values as they are will not affect
the feature.

Click on the Move button and drag the feature’s polygon. This will relocate the feature
as part of the Update transaction.

@ walkthrough2.mxd - ArcMap - ArcView =8] % |

File Edit View Insert Selection Tools Window Help
DEES + 2B oo |7 SINArT =L
= x ".:"' o W > ¥ T thar =

= £ layers
S wfs:BUSINESS
O Points
= Lines
= Polygons|
USGS Digital Ortho-C

TS xXHoe

Update Feature

wis:BUSINESS

T tion Uri: [http:/idemo.ioni 2 i

[~ Selected Feature Information — | | properties  Geometry
1 out of 1 features DKI!

[=1- BUSINESS (fid=BUSIN »

NAME = Runway 3 _ i \ [
P P T I TPE ] b o
| STREET_NAME | e
ﬁl il i] >_>|I ‘ ] lplwnivg wee T 7
S0 B zulAr o 2

M ‘? ‘ 4| y t [71°1'2.504"W 42°21'29.717"N ¥
/

1 |E | Name
|NAME
TYPE

I 4
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Step 9 — Deleting features from the server.

Activate the Delete Features tool. Since BUSINESS is the only transactional layer, it will
automatically be selected. Click on features and mark them for deletion. Notice how the
geometries symbols are blackened. Use the symbol distinction push buttons to toggle
between the ways deleted features are rendered.

@ walkthrough2.mxd - ArcMap - ArcView

(=] [t

| File Edit View Insert Selection Tools Window Help

2

EECrEE T scE

x

= £F Layers
= wfs:BUSINESS
O Points
= Lines
[ Polygons|

USGS Digital Ortho-C

Delete Feature

|wis:BUSINESS

T Uri: |http://demo.ioni i
[~ Selected Feature Information —————
1 out of 1 features
- GEOMETRY ~

Point fx=-71.0187820063¢
mn | »

R

<|

294

w24l

[z

4] Delete | Close IAI

~fe - B 1 U

MELEL]

[ [7170'52.92"W 42°22'46.707"N

QX walkthrough2.mxd - ArcMap - ArcView l=lE @ walkthrough2.mxd - ArcMap - ArcView [E=EEEX)
| File Edit View Insert Selection Tools Window Help | File Edit View Insert Selection Tools Window Help
JDﬁug B X | o | |72 llasne® DEHE&E L @ |0 | P72 REVArOR =l -
e —_— — —— ——
@ B Y =@ D
= £ layers = £ layers Q
5 B wisBUSINESS 2] = B wisBUSINESS = @
Points HH
4 iLinas 2 4
b
3 a [=]Polyg m N a
i o USGS Digital Ortho-G o
Delete Feature = = Delete Feature = 1 = —
5 . o =
wis BUSINESS ~ B ® [wis BUSINESS < o
Trensaction Uri: [hitpiidemaionicenterpri - ® L) Transaction Uri: |http:/demo.ionicenterpri »
~Selected Feature Information ~Selected Feature Information ———— —
1 outof 1 features e ‘ 1 outof 1 features ‘ X e
5 GEOMETRY B 2 5 GEOMETRY x @
Point fx=-71.0187820063¢ —— Point fx=-71.0187620063¢ —
- & ~ @
R | v y RN m— 8
1 i<| << > >dluuns, e 1 ‘ i<| _<<| > 1| puan =
== ek D L offel [fs >
£ 9| e | .déeuT/ LlE [ 1D 77 5 e £ C;_\ 9| e | C|o§e"1/; ol Yol Bz ulAr >4
= [1143.075°W 42°27.733'N 2 = [ 112184 42°2238400°N 2
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e Step 10 — Committing feature updates and deletion to the server.

Activate the Commit Transactions tool. Since BUSINESS is the only transactional'layer, it
will automatically be selected and all transactions will be listed. All edits and deletions
will be listed. Select all items and click the Commit Transactions button. Successful
transaction will be reported.

CarbonArc - Commit Transactions to WFS-T @
wis:BUSINESS |
T ion Uri: [hitp:/idemoiioni prise. biwfs/BOSTON_ORA |
r—Filter
& Al Inset { Update { Delete
Feature Id | Transaction I ~ || El-featursMember -
[WlBUSIN... UPDATED ] = B_USINESS{fid=BUSINESS.1203€33E?374JE:|EJ
BUSIN.. DELETED H NAME = Runway 2
IBUSIN . DELETED - EEE%EERY
[¥lBUSIN... DELETED & =G _ k%
] Transaction || ¢ | i | »
=T
<Transaction service="WF5" version="1.0.0" xmins="http:/Awww cpengis.netwfs" -
amins wis="http:/Awww ionicsoft comwizs" xmins:oge="http ://www opengis netogc” |]
mins :gml="http:/ /www opengis.netgml">
<Delete typeName="wfs:BUSINESS">
<ogc:Fitter>
<ogc:Featureld fid="BUSINESS. 1203633873466" />
<ogc:Featureld fid="BUSINESS. 1203633873656" /> =
& S— 1 |
o 2l
Commit Transactions Delete T ons | Close |
Transaction success! il
@ walkthrough2.mxd - ArcMap - ArcView EM
1 File Edit View Insert Selection Tools Window ', /
[DEE&| s B @BX |0~ arT 1=
e ——————F I =
) [ 4]
= £F layers Q ?
= & wisBUSINESS = @
© Points an >y
= Lines o ®
[STPolygons! o a
USGS Digital Ortho-G ® )
- @
= B —]
1 e
2 @
x 2
o H
LEE L}
4 @
e |
xv
o — | & =
Dispiy e A e ;
| Drawing > K 0] Aial it <] Bz u|lAv &~ 8
[70°50'30.18"W 42°21'15.661"N 2
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Index

.NET Framework - 7

A

Add Layer tool - 29, 36

Add Layers - 11

Alpha blend - See Transparency
Authentication - See Secured Services

B

Bounding Box Filter - 39

C

CarbonTools - 6, 39

Catalog Search tool - 15

Catalog Services for the Web - 5, 15, 72, 75
Searching - See Search Catalog

Commit Transactions tool - 62

CS-W - See Catalog Services for the Web

D

Delete feature - See WFS Transactions
Delete Feature tool - 57
Deleted features

Symbol distinction - 58
DescribeCoverage - 34
DescribeFeatureType - 20, 49
Display Tab - 30, 35, 44, 45

E

EBRIM - 15

Export Features to Shapefile tool - 20
Export to GML tool - 26

Export WFS Features to Shapefile - 20
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F

Features

Transaction state icons - 57, 60
Filter Builder - 40
Filter Encoding - 5, 40

G

Geography Markup Language - 5, 11, 39, 45
Exporting from WFS - 20, 26
Labels - 43, 45
Layer properties - 45
Schema - 39
Symbology and rendering - 42, 45
Version - 39

Geometry filter - 3, 40

Geometry Markup Language - 37

GetCoverage - 34, 35

GetFeature - 26, 36, 37, 38, 39

GetMap - 29

GetRecords - 15,17, 73

GIS-5

GML Symbology Tab - 42

Identify tool - 6, 30, 34, 37, 70
Insert New Feature tool - 53
Installing - 8

L

Lat Long - 30
Loading sessions - See Saving and restoring sessions

M

Manage Transaction Sources tool - 47, 53, 57, 60
MaxFeatures - 36, 39

Maximum Features Filter - See MaxFeatures
Messages Log tool - 27

Mixed Simple Renderer - 42

MXD - 6, 66

o

OGC - See Open Geospatial Consortium
Open Geospatial Consortium - 5
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P

Password - See Secured Services

R

Red Spider - 15
Refresh tool - 22, 28
Release history - 3
Renderers - 42

S

Saving and restoring sessions - 66
Search Catalog - 15

Search templates - 17

Using secured services - 17
Secure SDI - 3,13, 14
Secured Services - 13, 65
Services Oriented Architecture - 5
Shapefile

Exporting from WFS - 20

Filename extensions - 21
Simple Renderer - 42
Source Tab - 30, 31, 35, 44
Spatial operator - 3, 40
System Setup - 7

T

Toolbars - 9

OGCTools -9, 11

WEFS Transactions - 47
Transaction - 48
Transactions - See WFS Transactions
Transparency - 30, 35, 44, 45
Tutorial - 67, 72,75

U

Undo Delete - 57

Unique Values Renderer - 42

Update feature - See WFS Transactions
Update Feature tool - 60

Username - See Secured Services

w

WCS - See Web Coverage Service
Web Coverage Service - 5, 11, 34
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Layer properties - 35
Web Feature Service - 5, 11, 26, 36
Filters - 38
Layer properties - 38
Web Feature Service Transactional (WFS-T) - 47, 62
Web Feature Service Transactional - 5
Web Map Service - 5, 11, 29
Layer properties - 30
WEFS - See Web Feature Service
WES Transactions - 47
Committing Transactions - 62
Delete feature - 57
Insert new features - 53
Manage sources and properties - 47
Update feature - 60
WGSS84 - 30
WMS - See Web Map Service
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