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Overview
The objective of the JambWow project is to design, implement, and maintain a system for creating series of maps contained within a single map document, and specifically for the purpose of creating series of Plan and Profile maps.  JambWow expands upon the Data Driven Pages (DDP) functionality that is included out-of-the-box with ArcGIS 10. JambWow is also the successor to JAMB for ArcGIS 9. JambWow combines the best capabilities of JAMB with the best capabilities of Data Driven Pages.
Design
Object Model
Class Modules (Grouped by Topic):
Annotation:

AnnotationGenerator.cs – This module is responsible for converting labels to Geodatabase annotation layers for one or more feature layers and turning off labels for those feature layers.
AnnotationUtil.cs – This module contains various annotation related functions.  It is responsible for annotation layer naming conventions, finding annotation layers that are associated with feature layers, checking the geodatabase and TOC for the existence of annotation layers, deleting annotation layers, and adding annotation layers to the TOC.
LayerWrapper.cs – wrapper class that is used to encapsulate a feature layer and a layer name text string. This class is used by the “Convert Labels to Annotation” form and the “Delete Annotation” form.

Exporting and Printing:

ExportFileType.cs – Object that represents an export file type. It contains file type (name) and file type extension attributes. A “ToString()” function is used for display purposes on the user interface.

ExportParameters.cs – Encapsulates a set of user-selected export parameters. Also contains a hard-coded list of extension file types.

ExportUtil.cs – Contains functionality for exporting one or more map series pages to various file formats.

PrintParameters.cs – Encapsulates a set of user-selected print parameters.

PrintUtil.cs – Contains functionality for printing one or more map series pages.
PageRangeUtil.cs – Contains functions for parsing a list of page numbers (to print or export) and with an option to exclude disabled pages.
Page Navigation Actions and Index Layer Attributes:

DataGraphUtil.cs – This module is responsible for dynamically updating a Data Graph Layout element when the user navigates to a page. It updates the minimum and maximum station values and optionally updates the minimum and maximum Y axis values (elevation).
DDP_Util.cs – This module is responsible for data driven pages functionality such as navigating to a page, getting a page count, and returning the current page number.
HatchRotationUtil.cs – Updates rotation of hatch labels for display on a particular page in a map series.

IndexLayerUtil.cs – Contains functions that return values of index layer attributes.

Layout Element Tagging:
LayoutElementTaggingUtil.cs – Responsible for tagging and un-tagging layout elements. Types of tags include, “data graph”, “hide on select page”, “standard geometry”, and “alternate page-specific geometry”.

 Also responsible for updating tagged elements after page navigation.

PageWrapper.cs – Wrapper class that contains page index, page name, and page number. A “ToString” function is used for display purposes in the “Hide On Select Pages” window (FormSelectedPages.cs). 

Temp Files:
TempFile.cs – Responsible for managing a temporary file. The constructor generates a unique file name. The destructor deletes the temporary file.
TempFileCollection.cs – Manages one or more temp files.
Other:
GenUtil.cs – Contains generic utility functions that are used throughout the program.
JambMapUpgrader.cs – Responsible for upgrading old JAMB page-specific annotation groups into JambWow geodatabase annotation layers. Also responsible for upgrading old Jamb tagged layout elements to be used in JambWow.
JAMBWOW_Extension.cs – Extension class that is loaded by the JambWow Add-In.
ProgressReport.cs – Used in conjunction with progress bar to display number of items processed of total.
PropertySetUtil.cs – Contains functions for retrieving information from ESRI “Property Set” objects. Used when tagging layout elements. Also used to persist a list of disabled pages.

ExceptionDuplicatePageNumber.cs – Exception class that represents index layer features with duplicate page numbers.

ExceptionNullPageNumber.cs – Exception class that represents an index layer feature with a null page number.
ExceptionUserError.cs – Exception class that represents errors caused by “User Error”.
User Interface Modules:

Toolbar buttons:

cmdESRIGridMapGen.cs – Toolbar button that launches ESRI’s “Grid Map Generator” tool.

cmdESRIStripMapGen.cs – Toolbar button that launches ESRI’s “Strip Map Generator” tool.
cmdMAwareStripMapGen.cs – Toolbar button that launches the “M-Aware Strip Map Generator” tool.
cmdAbout.cs – Toolbar button that launches the “About” window.
cmdUserGuide.cs – Toolbar button that launches the User Guide.
ShowJAMBWOW_Button.cs – Toolbar button that hides/shows the JambWow dock-able window.

Layout Context Menu buttons:

cmdTagDataGraph.cs - Layout context- menu button that tags a Data Graph.
cmdUntagDataGraph.cs - Layout context- menu button that un-tags a Data Graph.
cmdShowOnThisPageOnly.cs - Layout context- menu button that tags a layout element to hide on all pages except the current page.
 cmdHideOnSelectPages.cs - Layout context- menu button that tags a layout element to hide it on one or more pages.
cmdShowOnAllPages.cs - Layout context- menu button that un-tags layout element to show on all pages.
cmdTagStandardPositionAndSize.cs - Layout context- menu button that tags a layout element with a standard geometry to be used on all pages except those that have an associated alternate geometry.
cmdTagAlternatePositionAndSize.cs - Layout context- menu button that tags a layout element with an alternate geometry that applies to the current page.
cmdApplyStandardToThisPage.cs – Layout context- menu button that un-tags a layout element’s alternate geometry for the current page.
cmdRemovePositionAndSizeTags.cs - Layout context- menu button that un-tags a layout element’s standard geometry and any page-specific alternate geometries.
Table of Contents Context Menu buttons:

cmdLayerConvertToAnno.cs – Table of Contents context-menu button that converts a feature layer’s labels into a set of page-specific geodatabase annotation layers.
cmdLayerConvertToAnnoThisPageOnly.cs – Table of Contents context-menu button that converts a feature layer’s labels into a page-specific geodatabase annotation layer but for the current page only.
cmdLayerDeleteAnnotation.cs - Table of Contents context-menu button that delete page-specific geodatabase annotation layers that are associated with a feature layer.

cmdLayerDeleteAnnotationThisPageOnly.cs - Table of Contents context-menu button that deletes the page-specific geodatabase annotation layer for the current page that is associated with a feature layer.

Forms:

aboutForm.cs – “About” window that displays the version number, release date, and mailing address.  The release date is determined by a special algorithm that calculates the date of the last build.
FormConvertLabelsToAnnotation.cs – Form for selecting one or more feature layers to convert their labels to page-specific annotation.
FormDeleteAnnotation.cs – Form for selecting one or more feature layers to delete their associated page-specific annotation.

FormExport.cs – Form to export the map series to various formats.
FormPrint.cs – Form to print the map series.
FormPromptUser.cs – Generic form for prompting the user for text input. Might be used in the future to prompt the user to save a message that will be displayed when the saved map document is re-opened.
FormSelectedPages.cs – Form to select one or more pages on which a layout element will be hidden.
ProgressWindow.cs – A re-usable window containing a progress bar, % complete, and a cancel button.
Dock-able Windows:

JAMBWOW_DockableWindow.cs – The JambWow Dock-able Window
User Controls:

ShuttleList.cs – A re-usable shuttle-list widget
Implementation
General Discussion

JambWow is designed to take advantage of the new capabilities that were introduced in ArcGIS 10.0. JambWow is implemented as an ArcGIS 10 Add-In. JambWow uses the Data Driven Pages (DDP) functionality that was introduced in ArcGIS 10. Unfortunately, very little of the DDP functionality is exposed to ArcObjects in ArcGIS 10.0.  Some of the DDP functionality is available through Python geo-processing, so JambWow makes calls to a python geo-processing script to interface with DDP. JambWow also includes a separate python geo-processing tool for generating M-Aware strip map index layers.
Interfacing with Data Driven Pages
JambWow uses a Python Geo-processing tool to interact with Data Driven Pages. The script is called DDPUtil.py and it is imbedded within a toolbox called DDPUtil.py. The script takes two parameters. The first parameter is a command name. The second parameter is a generic input parameter that may or may not be needed, depending on the command. JambWow calls the following commands:

	Command
	Input Parameter
	Meaning

	GoToPage
	<Page Index>
	Navigates to a page

	GetCurrentPage
	
	Returns the current page index

	GetPageCount
	
	Returns a page count


Some DDP functionality is not available programmatically in ArcGIS 10.0. For example, it is not possible to set a page definition query programmatically. The work-around for this is to load a layer file template that includes a page definition query and to programmatically modify the other attributes such as data source and layer name.
It is also not possible to programmatically get a reference to the DDP index layer or to get the index layer name. The work-around is to use a hard-coded index layer name. Also, it is not possible to programmatically get the names of the relevant index layer fields such as: page name, sort field, page number, and rotation field. All of those field names have to be hard-coded in JambWow.
JambWow as an ArcGIS Add-In Project
JambWow is implemented as an ArcGIS 10 Add-In rather than an .MSI installer. This simplifies deployment because administrative permissions are not needed for install and updates can be pushed out simply by copying the Add-In to a “well known folder”. ArcGIS Add-Ins are discussed in detail on the following sites:

http://blogs.esri.com/esri/arcgis/2010/05/05/add-ins-for-arcgis-desktop-10/
http://help.arcgis.com/en/sdk/10.0/arcobjects_net/conceptualhelp/index.html#//0001000000w2000000
When incrementing the version number of an Add-In: Make sure to update the version number and date in the “Config.esriaddinx” xml configuration file. Also increment the version number in the project assembly.
When including files for deployment with the ArcGIS Add-In (such as user guide and ArcGIS toolboxes), set the following file properties in Visual Studio: Set “Build Action” to “Content”. Set “Copy to Output Directory” to “Copy Always”.
Page-Specific Annotation Geodatabase Layers
The “Convert Labels to Annotation” functionality allows the user to select one or more feature layers in the map and convert their labels to page-specific annotation in a file geodatabase. The annotation that is generated has the same rotation as the page and is clipped to the extent of the page. Each annotation layer in the database may contain annotation for multiple pages. The “PAGE_NAME” attribute associates each annotation feature to one specific page. 
Annotation is stored in a file geodatabase in the same folder as the map. The file geodatabase will be named the same as the map document, without the .MXD extension.

The page-specific annotation feature classes (and their corresponding feature layers in the TOC) follow a naming convention such that “_Anno” is appended onto the end of the associated feature layer’s name (as it appears in the TOC). Spaces and special characters are replaced with underscores.
When page-specific annotation is deleted, it must be removed from both the file geodatabase and from the map document’s table of contents. It is possible for the file geodatabase and the table of contents to become out of sync with each other. JambWow attempts to account for these types of mismatches by designating the mismatched cases differently in the “Convert Labels To Annotation” and “Delete Annotation” Forms. Special logic is used to check if page-specific annotation exists in file geodatabase, in the map’s table of contents, or both.  
When converting labels to annotation, existing annotation should not be overwritten in the file geodatabase because the existing annotation may have been carefully edited by the user. If the user intends to delete existing annotation, then he or she must do so explicitly by using the functionality that JambWow provides for that purpose. When deleting annotation the program must first remove the annotation from the TOC and then delete the annotation in the file geodatabase.
In version 3.0, functionality was added to convert labels to annotation or delete annotation for the current page only. This is useful when a user adds a new page to a map series or when a user needs to delete and re-create the annotation for a particular page. Special logic determines if any page-specific annotation features exist in the file geodatabase that are associated with the currently active page.
It is possible for the user to re-name the file geodatabase or the map document such that the two documents no longer follow the same naming convention. That situation has many negative repercussions. Some possible solutions to this problem are discussed in the “Alternate Implementation Considerations” section of this document.

General Comments About Layout Element Tagging
A layout element may be tagged with various types of information. All “Tagging” information is stored in the layout element’s “CustomProperty” attribute as an ESRI PropertySet object. An ESRI PropertySet objects is similar to a dictionary of name/object pairs. ESRI PropertySet objects implement persistence interfaces, so they are persisted when the map is saved.

The following table contains a list of all the JambWow tags that can be contained within a layout element:
	Name
	Object
	Description/Notes

	DataGraph
	“DataGraph” as string
	The layout element must be a data graph. Properties of the data graph are updated when the page changes.

	HiddenOnPages
	PropertySet containing page names
	Tags the layout element to be hidden on the pages listed in the child ProperySet .

	HiddenOnPages
…/ <Page Name>
	<Page Name> as string
	This tag is a child of HiddenOnPages. It contains the page name of a page on which the layout element is hidden.

	CurrentlyHidden

	“CurrentlyHidden” as string
	Used in conjunction with the “HiddenOnPages” tag, this tag indicates that the layout element is currently hidden.

	PageSpecificGeometries
	PropertySet containing one StandardGeometry and many alternate geometries.
	Tags the layout element to contain page-specific geometries. It must have one standard geometry, and it may contain many page-specific geometries.

	PageSpecificGeometries
…/StandardGeometry
	Geometry Object
	This tag is a child of PageSpecificGeometries. It contains a standard geometry that is used on pages that do not have alternate geometries stored in PageSpecificGeometries.

	PageSpecificGeometries
…/StandardExtra
	PropertySet containing additional information.
	This tag is a child of PageSpecificGeometries. It is a container for additional information (besides geometry) that is specific to certain element types and affects the size/position of the element.

	PageSpecificGeometries

…/ <Page Name>
	Geometry Object
	This tag is a child of PageSpecificGeometries. It contains an alternate geometry that is used on a specific page.

	PageSpecificGeometries

…/<Page Name>Extra
	PropertySet containing additional information.
	This tag is a child of PageSpecificGeometries. It is a container for additional information (besides geometry) that is specific to certain element types and affects the size/position of the element.

	PageSpecificGeometries

…/StandardExtra

…/TextSize
	Size of the text in points (1/72 inch)  as double
	This tag is a child of StandardExtra or  a child of 

<Page Name>Extra. It only applies to text elements. It contains the text size, in points (1/72 inch).

	PageSpecificGeometries

…/StandardExtra

…/CalloutAnchorPoint
	Point Geometry Object
	This tag is a child of StandardExtra or  a child of 

<Page Name>Extra. It only applies to text elements with callouts. It contains the point geometry of a text element callout anchor point.

	PageSpecificGeometries

…/StandardExtra

…/NorthArrowSize
	Size of the north arrow in points (1/72 inch) as double
	This tag is a child of StandardExtra or  a child of 

<Page Name>Extra. It only applies to North Arrows. It contains the north arrow size in points (1/72 inch).


Hiding Layout Elements on a Subset of Pages
The user may tag a layout element to be hidden on one or more pages in the map series. Within the outer PropertySet object, an inner PropertySet object (named “HiddenOnPages”) is used to store the list of page names on which the layout element should be hidden. The outer PropertySet object may also contain an element named “CurrentlyHidden” which indicates that the layout element is currently hidden. Layout elements are hidden by moving them off the page to a position 100 inches to the left of their original position. The “Tag To Show On This Page Only” tool and the “Tag To Hide On Select Pages” tool both use this functionality to internally store a list of page names on which the element should be hidden. The “Untag To Show On All Pages” tool clears the list of page names. 
Layout Element Resizing and Repositioning

Layout elements may be tagged to display in a different position and display at a different size on a subset of pages. The concept is that the layout element may have a “normal” location and size that is standard across most, but not all, of the pages in the map series. Each page may have an “exception” to the “normal” location and size. Within the outer PropertySet object, an inner PropertySet object (named “PageSpecificGeometries”) is used to store both the standard geometry and also the page-specific geometries. A special property named “StandardGeometry” is used to store the standard geometry. Page-specific geometries are stored in properties that are named by page name.
After receiving beta user feedback, the JambWow development team discovered that certain types of layout elements require additional properties to be persisted in order to resize and reposition correctly. For north arrows, if a north arrow is rectangular, its height and width are dependent on the rotation angle of the data frame. However, north arrow elements have a size attribute that can be used to restore a north arrow to the appropriate size, independently from its geometry. Similarly for text elements, a text element’s size is dependent on the font size. By persisting the font size, the text element can be restored to the appropriate size. For text elements that contain leader lines, the leader line anchor point geometry has to be persisted separately in order to restore the anchor point to the appropriate location.
Tagging The Data Graph Element

The user may tag a Data Graph Element to enable it to auto-update after page navigation. After the Data Graph is tagged, its “To Station” and “From Station” will be updated each time a page is viewed, printed, or exported, so that the graph shows the section of profile that falls between the focus points specified in the “From Station” and “To Station” attributes of the Index Grid feature. Optionally, the minimum and maximum Y-Axis value (elevation) may also be auto-updated. The outer PropertySet object will contain a property called “DataGraph” if the layout element is tagged as a Data Graph.
PropertySet Containing Extension Data
When a JambWow map document is saved, the JambWow extension object persists a PropertySet object.   This PropertySet object is designed to store other PropertySet objects within it. It contains the “Disabled Pages” PropertySet, which contains a list of disabled pages. Disabled pages may be excluded when printing and exporting the map series.
Alternate Implementation Considerations
Map Document and File Geodatabase Naming and Path Issues
It is possible for the user to re-name the file geodatabase or the map document such that the two documents no longer follow the same naming convention. That situation has many negative repercussions. 
In the future, we should consider adding a “file renaming tool” that will rename the map and file geodatabase and will also update the page-specific annotation layer data sources in the table of contents. Alternatively, we could implement functionality for the user to choose the name of the associated file geodatabase and persist this information in the map document.

Similarly, when the map document and file geodatabase are copied to a new folder, the map document must maintain its links to the file geodatabase. The map document must be set to use relative paths to insure that these links point to the new folder location rather than pointing to the original folder. The development team considered using automation to set the map document to use relative paths during the “before save” event (with or without prompting the user for confirmation), but we decided that there might be negative impacts for non-JambWow users. This issue will be re-visited at a later date.
Auto-Refresh of JambWow Navigation Window During “Open Map” Event
The JambWow development team considered auto-refreshing the JambWow Navigation Window during the “Open Map” Event. However, we found that non-JambWow users who use Data Driven Pages became confused when JambWow displayed warning messages that the Index Layer did not follow the standard JambWow naming conventions.

Saving Reminder Text Messages
As a proof of concept to test “persistence”, the JambWow development team developed a message box that prompts the user to enter a reminder text message before the map document is saved. After the map document is reloaded, the saved message is displayed to the user. Several users said this functionality might actually be useful. However, prompting the user in this manner every time a map is saved could become annoying. To actually be useful, this functionality would have to be available “on demand” or available as a user preference. For the time being, this functionality has been commented out.
Usage
Requirements

Installing JambWow does not require administrator permissions because it is an ArcGIS Add-In.
Running JambWow in the ArcGIS Application Requires the following:

· Windows XP or later
· ArcGIS version 10.0 or greater
Development of JambWow requires the following:

· Windows XP or later
· ArcGIS Version 10.0 or greater
· Microsoft Visual Studio 2010 or later
Testing
Currently, unit tests have not been written for JambWow.  Testing is done manually.  
The M-Aware Strip Map Generator has a built-in test that determines whether the segment fits completely within the Index Grid polygon.  The result is written to the “In Grid” attribute as Y for yes or N for no.
The following additional tests could be applied to Strip Map Generation:

1. Determine if the Index Grid polygons have the correct dimensions.
2. If future versions handle multi-part paths and multiple features, we could develop test for cases.
Deployment
The application is deployed as an ArcGIS Add-In. Common practice is to deploy the application to a “Well Known Folder”.

For CEMVN, JambWow will initially be deployed to the following well-known folder location:

\\mvd\mvn\geolagis\programs\addins_Geospatial
Once JambWow has been thoroughly vetted, it will be migrated to the following Well-Known folder. This Well-Known folder will be set in the windows registry when ArcGIS 10 is installed by local PC techs:

\\mvd\mvn\geolagis\Programs\addins
The help document should be saved in subversion as a word document but it should be deployed as a PDF document.
Future Development Plans
The following functionality is planned for a future version of JambWow:

1. Enhance the M-Aware Strip Map Generator to handle multipart lines.

2. Consider adding functionality to JambWow to adjust the rotation angle of point symbols to match the rotation angle of the page, if possible.
3. Determine if it is possible to automatically resize the Data Graph so that its scale is consistent with the Map.

a. The width of the profile plot in inches is based on several factors: the distance between the “From Station” and “To Station”, the map scale, and the size of the margins of the Data Graph.

b. JambWow currently assumes that Map units are in inches and that data units are in feet.

4. Add the capability to create an “Index Map” page for a map series.

5. Add functionality to help the user resolve overflow annotation more easily.

a. Overflow Annotation should be handled for each page individually.

b.  “Never remove labels” is a Maplex option that JambWow should default to.
6. Revisit some of the issues that are discussed in the “Alternate Implementation Considerations”.

7. Consider adding capability to enable/disable JambWow functionality and save the user’s preference in the windows registry.

8. Add capability to generate DDP-enabled map series based on template .MXD map documents.

9. Add capability to retrieve export file names from an attribute in the index layer.

10. Make JambWow fully compatible with ArcGIS 10.1.  The following compatibility issues have already been reported:

a. ArcGIS 10.1 uses different registry and file paths then ArcGIS 10.0. For example, there is an error when attempting to launch the ESRI Strip Map Generator or Grid Map Generator from the toolbar.

