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i. Release notes 

 

 

Version 1.7 Release Notes 

 

¶ Update - Using CarbonTools PRO 3.0.2.3 libraries 

¶ New ς Supports GML 3.2 

¶ Update ς Secure SDI now support Single-Sign-On capability for federated authentication services 

¶ Bug fix - GML will not parse when namespace name is not "gml" 

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

 

Version 1.6 Release Notes 

 

¶ Update - Using CarbonTools PRO 3.0.2.1 libraries 

¶ New - Added geometry filter to the filter builder. Allows the insertion of a spatial filter using 

geometries read from a GML file. 

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

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

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

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

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

¶ Change ς 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-¢ύ ŀǊŜ ŀŎŎŜǎǎƛōƭŜ Ǿƛŀ /ŀǊōƻƴ!ǊŎΩǎ 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 ǇŀǊǎŜǎ ǘƘŜ ƭŀȅŜǊΩǎ 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 !ǊŎaŀǇΩǎ 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. /ŀǊōƻƴ!ǊŎΩǎ 
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.  

http://www.carbontools.com/
mailto:info@TheCarbonProject.com
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2. System Setup 

2.1. System requirements 

¶ Windows 2000/XP/Vista  

¶ .NET Framework version 2.0 or higher 

¶ 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):  
Χ\ 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. 

           

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. 

http://support.esri.com/
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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.  

 

 

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 Ą Toolbars menu item 
and check the CarbonArc ς OGC Tools and CarbonArc ς 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. 

 

 

Figure 3 

 

Another way to enable the toolbars is to use the ToolsĄ 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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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. 

 

 

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 ς 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 ǳǎŜǊΩǎ ŎƻƴŦƛƎǳǊŀǘƛƻƴ 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 ( ) 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. 
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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 
ǎŜǊǾƛŎŜΩǎ ǇǳōƭƛǎƘŜŘ /ŀǇŀōƛƭƛǘƛŜǎ ƻǊ Da[Φ ²Ŝō ǎŜǊǾƛŎŜǎ ǿƛƭƭ ŀƭǎƻ ƻŦŦŜǊ ŀŘŘƛǘƛƻƴŀƭ ǘŜȄǘǳŀƭ 
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.  

 

 

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

CarbonArc creates a 
custom dynamic 

layer added to the 
map view 

Limited data is read 
into the preview 

Server Capabilities 
read and parsed 

Service info saved  
in services list 

Add Web service to services list 
 

Select the service from the list 
 

Select layer from the Capabilities tree 
 

tǊŜǾƛŜǿ ǘƘŜ ƭŀȅŜǊΩǎ ŎƻƴǘŜƴǘ 
 

Add the layer to the map  
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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. 
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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 ς OGC Tools toolbar in ArcMap by 

pressing the Secure SDI button ( ). 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 ( ). 

 

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   

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 ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ǿƻǊƪ ǿƛǘƘ LƻƴƛŎ {ƻŦǘǿŀǊŜΩǎ (part of 
Leica Geosystems) Red Spider catalog service1 as well as the CubeWerx Web Registry 
Service2 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 (), 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 
ǇŀǊǎŜǎ ǘƘŜ ŎŀǘŀƭƻƎΩǎ /ŀǇŀōƛƭƛǘƛŜs 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 
ŘŜōǳƎƎƛƴƎ ŀ ǎŜǊǾƛŎŜΣ ƻǊ ƛƴǘŜǊŀŎǘƛƴƎ ǿƛǘƘ ŀ ǾŜƴŘƻǊΩǎ ǎǳǇǇƻǊǘ service. 

                                                      
1
 http://www.ionicsoft.com  

2
 http://www.cubewerx.com  

http://www.ionicsoft.com/
http://www.cubewerx.com/
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 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. 

 

 

 

 

 

 

Services added to 
services list 

Validate selected 
services  

Query sent and 
response parsed 

Search query is 
updated on the fly 

Search query is built 
using template 
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Catalog info saved  
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Click the Add Service button 
 

Use the Add Layers tool 
 

Quick Tour 2 ς 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 

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

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

#SEARCHSTRING# Replaced with the search keywords typed by the user 

#GMLENVELOPE# Replaced with the GML style envelope geometry created 
from the bounding box filter 

<!--?[--> Begin Line to be added only if bounding box filter is used 

<!--]?--> End line to be added only if bounding box filter is used 
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<?xml version="1.0" encoding="utf-8"?> 
<GetRecords xmlns="http://www.opengis.net/cat/csw" xmlns:ogc="http://www.opengis.net/ogc" xmlns: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:PropertyIsEqualTo matchCase="false"> 
 <ogc:PropertyName>/Association/@associationType</ogc:PropertyName> 
 <ogc:Literal>OperatesOn</ogc:Literal> 
     </ogc:PropertyIsEqualTo> 
     <ogc:PropertyIsEqualTo matchCase="false"> 
 <ogc:PropertyName>/Association/@sourceObject</ogc:PropertyName> 
 <ogc:PropertyName>/Service/@id</ogc:PropertyName> 
     </ogc:PropertyIsEqualTo> 
     <ogc:PropertyIsEqualTo matchCase="false"> 
 <ogc:PropertyName>/Association/@targetObject</ogc:PropertyName> 
 <ogc:PropertyName>/ExtrinsicObject/@id</ogc:PropertyName> 
     </ogc:PropertyIsEqualTo> 
     <ogc:Or> 
 <ogc:PropertyIsLike> 
   <ogc:PropertyName>/Service/Name/LocalizedString/@value</ogc:PropertyName> 
   <ogc:Literal>%#SEARCHSTRING#%</ogc:Literal> 
 </ogc:PropertyIsLike> 
 <ogc:PropertyIsLike> 
   <ogc:PropertyName>/Service/Description/LocalizedString/@value</ogc:PropertyName> 
   <ogc:Literal>%#SEARCHSTRING#%</ogc:Literal> 
 </ogc:PropertyIsLike> 
 <ogc:PropertyIsLike> 
   <ogc:PropertyName>/ExtrinsicObject/Name/LocalizedString/@value</ogc:PropertyName> 
   <ogc:Literal>%#SEARCHSTRING#%</ogc:Literal> 
 </ogc:PropertyIsLike> 
 <ogc:PropertyIsLike> 
   <ogc:PropertyName>/ExtrinsicObject/Description/LocalizedString/@value</ogc:PropertyName> 
   <ogc:Literal>%#SEARCHSTRING#%</ogc:Literal> 
 </ogc:PropertyIsLike> 
 <ogc:PropertyIsLike> 
   <ogc:PropertyName>/ExtrinsicObject/Slot[@name="Keywords"]/ValueList/Value[1]</ogc:PropertyName> 
   <ogc:Literal>%#SEARCHSTRING#%</ogc:Literal> 
 </ogc:PropertyIsLike> 
 <ogc:PropertyIsLike> 
   <ogc:PropertyName>/ExtrinsicObject/Slot[@name="Category"]/ValueList/Value[1]</ogc:PropertyName> 
   <ogc:Literal>%#SEARCHSTRING#%</ogc:Literal> 
 </ogc:PropertyIsLike> 
 <ogc:PropertyIsLike> 
   <ogc:PropertyName>/ExtrinsicObject/Slot[@name="Service_Layer_Name"]/ValueList/Value[1]</ogc:PropertyName> 
   <ogc:Literal>%#SEARCHSTRING#%</ogc:Literal> 
 </ogc:PropertyIsLike> 
     </ogc:Or> 
<!--?[--><ogc:Intersects><!--]?--> 
  <!--?[--><ogc:PropertyName>/ExtrinsicObject/Slot[@name="FootPrint"]/ValueList/Value[1]</ogc:PropertyName><!--]?--> 
  <!--?[--><!--#GMLENVELOPE#--><!--]?--> 
<!--?[--></ogc:Intersects><!--]?--> 
  </ogc:And> </ogc:Filter></Constraint></Query></GetRecords> 

  

XML Source 1 ς CarbonArc PRO default CatalogSearchServicesTemplate.XML 
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<ogc:Intersects> 
 <ogc:PropertyName>/ExtrinsicObject/Slot[@name="FootPrint"]/é 
                    <gml:Envelope srsName="EPSG:4326" xmlns:gml="http://www.o.. 
  <gml:lowerCorner>-180 -90</gml:lowerCorner> 
  <gml:upperCorner>180 90</gml:upperCorner> 
 </gml:Envelope> 
</ogc:Intersects> 

 

     

Figure 9 

 

 

 

 

Figure 10 

 


