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Overview
The objective of the EGIS Gateway project is to design, implement, and maintain a system for advertising available GIS data layers, maps, and GIS tools.  The purpose of EGIS Gateway is to inform users of new developments in the enterprise GIS database and other available advertised databases.  EGIS Gateway contains both a server component and a client component.  The server component communicates to the client component through several RSS feeds.  The server component is written in Java and resides on a Tomcat server.  The client component is written in C# as a dynamic link library (DLL).  The client component runs within the ArcMap Application and uses the ESRI ArcObjects libraries.
Design
RSS Feed

The EGIS Gateway Client application receives its content through several RSS feeds that are produced by the EGIS Gateway Server application (also known as Evangeline).  Content is uploaded to the EGIS Gateway Server either through Subversion or through a Wiki.
Each type of content is contained within its own RSS channel.  Each RSS channel resides in a different RSS feed.  Currently, these channels include Announcements, Layers, and Maps.  Planned channels include Tools and Templates.
Each channel contains a collection of Item elements.  Item elements contain several important elements including: Title, PubDate, Description, Link, Enclosure, and Category.
For the Layers channel, Category is used to store keywords (both regular keywords and special EGIS Gateway keywords).  Special EGIS Gateway keywords are used to build the EGIS Gateway layer hierarchies.  Enclosure is used to store a link to a layer file.  Link is used to store a link to the layer’s metadata.  Title is a title for the layer which comes from the Citation Title of the metadata.  PubDate is the date on which the layer was loaded into EGIS Gateway.
For the Maps channel, the Enclosure tag is used to store a link to an .MXD map document. Link is used to store a link to the map’s metadata.  Title is a title for the map which comes from the Citation Title of the metadata.  PubDate is the date on which the map was loaded into EGIS Gateway.

Items in the Announcements channel contain Description, Title, and PubDate tags. Description contains the content of the announcement.  Title is a short title for the announcement.  PubDate is the date that the announcement was published.
ArcMap UI

The client application is designed to launch on Startup of ArcMap in place of ArcMap’s native startup dialog.  Because of this, a clone of ArcMap’s native startup dialog was created to duplicate the functionality of the native dialog.  The clone contains a button to launch EGIS Gateway, and EGIS Gateway contains a button to return to the startup dialog clone. The clone was modeled after the ArcGIS 9.2 startup dialog, so it does not resemble the current ArcGIS 10.x startup dialog.
Implementation
RSS Reader

The client application uses an open source RSS reader library called RSS.NET.  A minor change was made to the source code to accommodate empty Enclosure tags in the RSS feed without producing an error.  The RSS.NET home page is: 

http://www.rssdotnet.com/

Startup Dialog
On startup of a new map session, ArcMap reads a registry key to determine which startup script or class to run.

For ArcGIS 9.x on 32-bit OS, the registry key is:
HKLM \Software\ESRI\ArcMap\Settings\StartupProdID

For ArcGIS 9.x on 64-bit OS, the registry key is:
HKLM \SOFTWARE\Wow6432Node\ESRI\ArcMap\Settings\ StartupProdID
For ArcGIS 10.0 on 32-bit OS, the registry key is:
HKLM\Software\ESRI\Desktop10.0\ArcMap\Settings\ StartupProdID
For ArcGIS 10.0 on 64-bit OS, the registry key is:

HKLM\Software\ Wow6432Node \ESRI\Desktop10.0\ArcMap\Settings\ StartupProdID
EGIS Gateway replaces the original registry key value, “Map.Start” with the name of its project and startup class, “Evangeline.StartupDialog”.
A startup class must implement the IStartupDialog interface.  Despite the word “Dialog” in its name, the Evangeline StartupDialog.cs class is not a GUI form.  Instead, it calls a separate GUI form class.
The GUI forms reside in their own form classes.  The EGIS Gateway clone of the original startup form is customStartUsingArcMap.cs.  The main EGIS Gateway form is StartForm.cs.  These forms each contain a button to navigate to the other form.  
StartUpDialog.cs calls the customStartUsingArcMap.cs GUI.  This is a change from the original implementation, in which StartUpDialog.cs called StartForm.cs.  The development team also experimented with an intermediate implementation in which StartUpDialog.cs called whichever of the two forms that the user accessed last.  The final design implementation was to have StartupDialog.cs call the EGIS Gateway clone of the startup form, customStartUsingArcMaps.cs.
Launching EGIS Gateway from a toolbar
EGIS Gateway can also be launched from a button on the EGIS Gateway toolbar.  The toolbar class is EvangelineToolbar.cs.  The toolbar button class is StartEgisGateway.cs.  This toolbar button launches the StartForm.cs form.
Multi-Select Tree View Control
The EGIS Gateway GUI uses a Tree View control to list Announcements, Layers, and Maps.  Announcements and Maps are listed chronologically, while Layers are listed alphabetically. The server is responsible for sorting.  Layers may be grouped into hierarchies, which are displayed as trees.

In the case of layers, the development team wanted to allow the user to select multiple layers to add to the map at once.  Therefore, the client application uses a special Multi-Select Tree View control.  This is a customized control that is a subclass of the standard Tree View control.  The Multi-Select Tree View control is an open source project that was modified to meet our needs.  The source code originally came from:

http://www.arstdesign.com/articles/treeviewms.html

The About Dialog
The About dialog, aboutForm.cs, displays the version number, release date, ENGID, and mailing address.  The release date is determined by a special algorithm that calculates the date of the last build.
Displaying Items in the feed: Table Layout Panel Control and SplitContainer
On the main EGIS Gateway dialog, StartForm.cs, the development team wanted to provide a layout in which controls would dynamically move vertically as the controls above them grow or shrink in height.  After running into some issues with the FlowLayoutPanel control, the team finally decided to use a Table Layout Panel to achieve this effect.
In version 1.0 each channel displayed a Description section and Details section.  A button was available show/hide the Description section, thus giving the Details section the opportunity to move up and take over extra screen real estate.  This button was designed to simulate the behavior of a “Disclosure Triangle” widget.
In version 2.0 the user interface was re-designed.  Each channel only displays one section of information.  The terms Description section and Details section are no longer used.  The Announcements channel displays a text description for each announcement.  The Layers and Maps channels display metadata for each layer or map.  Metadata is displayed in a web browser control.
In version 2.0, the Maps channel now contains .MXD map documents that open in ArcMap, instead of .PDF map documents that display in a web browser.
In version 2.0, a SplitContainer control was added to the user interface.  The SplitContainer divides the user interface into an upper pane and lower pane.  The upper pane contains a TreeView control which displays a list of items in the RSS feed.  The lower pane contains the text description or metadata.  The user can move the border between the two panes to adjust the size of the two panes.

Informing the user about “What’s New”
EGIS Gateway informs the user when new content has been added to EGIS gateway.  To accomplish this, EGIS Gateway compares the “Published Date” of each item to the date that the user last logged on.  Any items that were published since the user last logged on are considered new.

Two registry keys are used to store the date/time when the current EGIS Gateway session started and the date/time when the last EGIS Gateway session started:
HKEY_CURRENT_USER\Software\CEMVN\EGIS Gateway\Used\CurrentUsedDate

HKEY_CURRENT_USER\Software\CEMVN\EGIS Gateway\Used\LastUsedDate

At the start of each session of EGIS Gateway, the CurrentUsedDate value is moved to the LastUsedDate registry key.  The CurrentUsedDate is then set to the current date/time.

An item is considered new if the PubDate of the item is later than the LastUsedDate registry key.
In the next version, we may want to simplify the implementation to use one registry key instead of two. We may also want to give the user the option to filter/highlight layers that were added before/after a date that the user specifies.
Alternate Implementation Considerations
Multiple Channel Feed Versus Single Channel Feeds
Currently, the EGIS Gateway client reads each RSS channels from a separate feed.  

Originally, the EGIS Gateway client read all of the RSS channels from a single feed.  This violated the RSS 2.0 specification, which limits an RSS feed to one channel only.  Therefore, the development team changed the client application to be compliant with RSS 2.0.

EGIS Gateway Server’s Internal Data Storage
In version 2.0, the EGIS Gateway Server uses a Wiki and the Subversion repository internally to store announcements, layers, maps, and metadata.  This change was made to reduce the cost of updating and maintaining the content of EGIS Gateway.
Previously, in version 1.0, the EGIS Gateway Server used an HSQL database internally to store announcements, layers, maps, and metadata.  It was possible to run the HSQL database in “In Memory” mode or in “Cached” mode.  The “In Memory” mode ran the entire database by storing its current state in RAM.  The “Cached” mode used the hard disk to store the current state of the database. 
Branching For ArcGIS 10
Significant Implementation Differences between ArcGIS 9.x and ArcGIS 10.x have forced us to branch the EGIS Gateway development cycle. Development targeted at ArcGIS 9.x will continue along the line of EGIS Gateway 2.x. Development for ArcGIS 9.x will be mostly limited to bug fixes, and possibly a few minor enhancements.  Development for ArcGIS 10.x will begin with EGIS Gateway 3.0.
Development targeted at ArcGIS 9.x will be compiled at .NET 2.0. Development targeted at ArcGIS 10.x will be compiled at .Net 3.5.
Development project for ArcGIS 10.x must use ESRIRegAsm.exe to register components. (See ArcGIS 10 SDK help for a description of how to register projects with ESRIRegAsm.exe.)
The following blog contained useful information about how to run ESRIRegAsm.exe from the installer project to register and un-register components.

http://blog.cgarrard.com/2010/08/creating-installer-for-com-component.html
Usage
Requirements

Running EGIS Gateway in the ArcGIS Application requires the following:

· Windows XP/ Windows Vista/Windows 7 operating system 

· ArcGIS Version 9.2 or greater
· Internet Explorer Version 6.0 or greater.
· Power User permissions (for installation)
Development of the EGIS Gateway Client for ArcGIS 9.x requires the following:

· Windows XP/ Windows Vista/Windows 7 operating system 

· ArcGIS Version 9.2 or greater

· Internet Explorer Version 6.0 or greater.

· Mozilla Firefox Version 2.0 or greater for HTML compliance testing.

· Microsoft Visual Studio 2005 or greater.
Development of the EGIS Gateway Client for ArcGIS 10.x requires the following:

· Windows XP/ Windows Vista/Windows 7 operating system 

· ArcGIS Version 10.0 or greater

· Internet Explorer Version 6.0 or greater.

· Mozilla Firefox Version 2.0 or greater for HTML compliance testing.

· Microsoft Visual Studio 2010 or greater.

· ArcObjects SDK for the Microsoft .Net Framework
Development of the EGIS Gateway Server requires the follow:


· Windows XP/ Windows Vista/Windows 7 operating system Internet Explorer Version 6.0 or greater.

· Mozilla Firefox Version 2.0 or greater for HTML compliance testing. 

· Netbeans Java IDE
ArcGIS
The EGIS Gateway client can only be used within ArcMap.  It cannot be run within ArcCatalog.

ArcMap users, GIS developers, and cartographers should be aware that the metadata files displayed by EGIS Gateway are not identical to the metadata documents that will be displayed by ArcMap’s built-in “View Metadata” functionality.  EGIS Gateway includes customized metadata files for each EGIS gateway layer file.  This metadata document includes information about each of the data sources that contribute to the layer file (such as a layer file for a group of related data layers).  Once an EGIS gateway layer file is loaded into ArcMap, the ArcMap session no longer tracks the layer file.  Layer groups will no longer possess metadata.  Individual data layers will display the metadata document attached to their actual source data layer (such as an EGIS database layer or a shapefile on a network drive.)

The EGIS Gateway Server requires metadata to be uploaded in FGDC metadata format. It does not support the new “ArcGIS” metadata format that ships with ArcGIS 10.x. When creating metadata in ArcGIS 10, export the metadata as FGDC before uploading to EGIS Gateway Server.

Metadata Style Sheets
The metadata documents that are displayed in EGIS Gateway are filtered through a style sheet.  Style sheets specify how documents are presented.  A style sheet may present a subset of the information in a document.  A developer, cartographer, or user may need to view the full contents of the metadata (in .xml format), or may wish to apply a different style sheet.
First, select a layer in EGIS Gateway.  Then, right click in the web browser, and click Properties.  Copy the Address (URL) from the properties page.  Open a new web browser window and paste the URL into the address bar.  In the address bar of the web browser, the web address should look something like this:

http://mvn-wsimdev02:8080/Evangeline/ViewMetadata?name=GNIS%20Placenames.lyr&stylesheet=CEMVN_FGDC
Remove the style sheet parameter from the end of the address to view the full contents of the metadata (in .xml format):
http://mvn-wsimdev02:8080/Evangeline/ViewMetadata?name=GNIS%20Placenames.lyr
Click File>Save As to save a local copy of the metadata .xml file. The saved XML file may be viewed in a text editor, or it may be viewed in ArcCatalog. In ArcGIS 9.x, ArcCatalog has capabilities to apply several pre-defined metadata style sheets to display the metadata in variety of formats.
Generic RSS Readers and Alternative Client Applications
A generic RSS reader could be used to read the RSS feed, provided the reader has access to the intranet web site.  Since the client and server applications are completely separate, an alternate client application can be developed to read the RSS feed for another purpose.
Testing
Currently, unit tests have not been written for the EGIS Gateway client application. Testing has been done manually.  The GUI-centric nature of the client application makes it difficult to unit test.  However, some classes can potentially benefit from unit testing.
Deployment
In the Evangeline project, there are several classes that play an important role in the install/uninstall process.  The EvangelineInstaller.cs class manages the install and uninstall of the application.  Classes that implement COM (such as EvangelineToolbar.cs and StartEgisGateway.cs) must implement registration and un-registration functions, “RegisterFunction” and “UnRegisterFunction”.

The EGIS Gateway client application takes advantage of the Deployment capabilities of Visual Studio to build an .MSI setup file.  The following website is a useful reference for creating custom install programs for C# ArcObject applications (for ArcGIS 9.x):
http://edndoc.esri.com/arcobjects/9.2/NET/0df20605-b457-42d6-b63c-341a3824474a.htm
For ArcGIS 10.x application development, the following updated blog was a useful supplemental reference for registering COM components for ArcGIS 10.x.

http://blog.cgarrard.com/2010/08/creating-installer-for-com-component.html
Compile the SetupEvangeline project to build the .MSI file.  During development, compilation of this project can be turned off to save time.

There are several important aspects of the SetupEvangeline installer project.  Click on the SetupEvangeline project in the Visual Studio Solution Explorer (Figure 1).  In the Solution Explorer, there are several tools that are specific to installer projects.  Move your mouse over each tool to view its name.
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Figure 1: Solution Explorer
A few of these tools are noteworthy:

1.  The File System Editor contains the files that are distributed to the target machine.  This includes the compiled Evangeline project, dependent libraries, and user guide files.
2.  The Registry Editor contains the registry keys that will be created during the install.  Currently this includes the following keys:

a. StartupProgID – As noted earlier, this key controls which startup script or class is run on startup of a new ArcMap session.

b. [ProductVersion] – This installer variable is a reserved keyword in the .MSI specification.  It retrieves the version number from the SetupEvangeline project’s Version property.  (Please note that the Evangeline project also has an Assembly Version number and that these version numbers need to be kept in sync.  The Assembly Version number has one more decimal place then the SetupEvangeline project’s Version property.)

c. RSS URLs – These key records the URLs to the Announcements, Layers, and Maps RSS feeds.  Starting with EGIS Gateway version 2.1, the RSS registry key now contains sub-keys for each district server.  For example, CEMVN and CEMVK sub-keys represent New Orleans District and Vicksburg District respectively.  Each sub-key contains 1-3 registry key values containing URLs to the Announcements, Layers, and Maps district-specific RSS feeds.  Additional registry keys may be deployed by ACE-IT by running REG files against multiple computers.
d. [TARGETDIR] – This installer variable is a reserved keyword in the .MSI specification.  It retrieves the install path that is chosen during the install.  The EGIS Gateway installer project does not allow the user to select an install path.  Instead, the default location is used, which is “[ProgramFilesFolder]\[Manufacturer]\[ProductName]”.  This path is built from three installer variable reserved keywords.  The [ProgramFilesFolder] variable will have different values on 32 and 64 bit machines.
e. UserGuideRelativePath – This is a relative path of the user guide under the application folder.

3.  The User Interface Editor contains the dialogs that will be displayed during installation.  This is not very important because IMO or ACEIT should be running the installs in silent mode 90% of the time and will not see any of these dialogs.  There are two modes of install, Administrative Install and Regular Install.  This tool should only be installed by an administrator (who will see the Administrative Install dialogs).  The Install Folder dialog has been removed from both modes.
4.  The Custom Actions editor contains custom actions that are run during various stages of application install and uninstall.  The Install and Uninstall custom actions are used to register and unregister classes that implement ESRI interfaces such as custom toolbars and buttons.
Uninstall Issues and ArcGIS Service Pack Issues
The StartupProdID registry key is problematic if EGIS Gateway is uninstalled or if an ArcGIS Service Pack is installed after EGIS Gateway has been installed.
The EGIS Gateway uninstaller completely removes the StartupProdID registry key.  This is not the desired behavior.  The desired behavior is to restore the StartupProdID registry key back to its default value, “Map.Start” when EGIS Gateway is uninstalled.

The development team began exploring several techniques to restore the StartupProdID registry key back to its default value, “Map.Start” when EGIS Gateway is uninstalled.  One possible solution is to create a Custom Action to run on uninstall of the application.  

First, the team attempted to write the custom action as a compiled C# project.  This project was called RestoreStartupDialog.  This project ran correctly as a stand-alone executable, but did not run as a Custom Action.  Next, the team attempted to write the custom action as a VBScript.  This script ran correctly stand-alone; however, it caused the uninstall to fail as a custom action.  This is something that the team can re-examine at a later date.
Local MVN ACE-IT techs have a manual workaround to restore the StartupProdID registry key using a registry file.  They also have plans to integrate this workaround into an uninstall script for EGIS Gateway.

A similar problem occurs when ArcGIS service packs are installed.  It has been noticed that the ArcGIS 9.2 SP5 and SP6 patches restore the StartupProdID registry key back to “Map.Start”.  For machines that currently have EGIS Gateway, this is not desirable. Local MVN ACE-IT techs have a manual workaround to restore the registry key to “Evangeline.StartupDialog” using a registry file.  They also have plans to integrate this workaround into the Service Pack install scripts.

Future Development Plans
The following are some potential enhancements to EGIS Gateway:

1. Add additional channels for GIS Tools and Templates.

2. On the server, correct some minor problems with the metadata stylesheet.

3. In the layer hierarchies, create descriptions for non-leaf nodes.
4. Add functionality for the client application to refresh the RSS feed automatically at regular intervals.  This interval should be configurable, perhaps in a registry key or .csv file.  At first, an appropriate refresh interval would be 24 hours to prevent denial of service problems on the server.  As the server is re-factored to run more efficiently, this interval could potentially be reduced to as often as every 10 minutes.
5. On the client, when the RSS feed is refreshed, clear the cached web pages to force the web content to re-load from the server.
6. On the client, increase the timeout for loading metadata and for downloading layer files.

7. On the client, re-design the user interface to make it dock-able much like the ArcGIS toolbox is dock-able in ArcMap.

8. On the client, possibly allow layers to be dragged and dropped into the map in a similar manner to the functionality that allows layers to be dragged and dropped from ArcCatalog.

9. Possibly move the “Filter by keywords” box into its own panel.
10. On the client, eliminate the following unintended behavior: When the user clicks on the EGIS Gateway dialog while a layer is loading in the map, the loading stops.

11. On the client, possibly revise the toolbar to show both icon and text by using sub-menus.

12. On the client, display a count of the number of layers.

13. On the server, inserting new layer files, maps, and metadata should cause an automatic announcement to be created (possibly).
14. On the client, announcements should be more “in your face”, and should display even if the user does not click the “Egis Gateway” button on startup.
15. Announcements should have a “priority” level to designate how important they are.

16. The client should track which announcements the user actually read and show an announcement as new until it is actually read.  (The concept is similar to reading email.)

17. Important announcements should pop up and hover for a second, similar to when a new email arrives.  This should not require any user interaction.

18. Should we force the user to click “OK” after reading each announcement?

19. When the user loads a map through EGIS Gateway, the path to the map is saved in a list of “Recently Opened Maps.” This is a problem because the map document is deleted when the user exits ArcMap.  On the next run of ArcMap, when the user selects this file, the programs shows a “File Not Found” message.  Is there a way to remove this saved path from the list of recently opened maps?

20. Possibly show a different icon for imagery that looks like the imagery icon shown in ArcCatalog (instead of the yellow diamond).  Possibly make separate icons for points, lines, polygons, and group layers.

21. Add functionality to detect the current version of each of our custom software products and inform the user if a newer software version is available.  The user may then submit an ACE-IT help ticket to get a new version. Possibly persist the user name and computer name to a log file or database so that ACE-IT personnel can track which users have out of date versions.

