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Introduction

Microsoft® Office InfoPath® 2007 enables organizations to efficiently collect data and manage business processes using rich electronic forms. InfoPath provides an abundance of out-of-the-box business logic, and the integration with Microsoft Visual Studio® 2005 development tools gives you even greater agility in developing electronic forms to fit real-world scenarios. Combined with other rich clients, servers, services, and tools that make up the Microsoft Office Business Application Platform, InfoPath is a powerful tool for building Office Business Applications. For example, you may want to prevent certain logon accounts from accessing an existing status report form, or you might need to perform advanced date validation in a travel request form. Perhaps you want to create a more familiar user experience for connecting to line-of-business (LOB) applications such as Customer Relationship Management or Human Resources systems. Writing custom code against InfoPath makes these scenarios possible.

Office InfoPath 2007 includes Visual Studio 2005 Tools for Applications (VSTA) and integrates with Visual Studio 2005 Tools for the 2007 Microsoft Office System (VSTO 2005 SE). VSTA and VSTO 2005 SE both enable you to write managed code. This article describes examples where you can use VSTA and VSTO 2005 SE to create custom InfoPath solutions for specific business needs.
Overview of VSTA and VSTO 2005 SE

VSTA is embedded in Office InfoPath 2007 and offers a development experience similar to Microsoft Visual Basic® for Applications (VBA). VSTA provides a streamlined Visual Studio IDE, the security of the Microsoft .NET Framework, and seamless promotion of solutions to the full Visual Studio 2005 toolset. 

As an add-in to Visual Studio 2005, VSTO 2005 SE provides an even richer development experience. With VSTO 2005 SE, you can start the Office InfoPath 2007 form designer from within Visual Studio 2005, thus getting a development experience similar to a Windows Forms application. Together, VSTA and VSTO 2005 SE give you a standardized, secure framework for custom solutions. For example, a departmental solution built using VSTA can be elevated to the IT department, where you can then open multiple projects, use database designers, or employ full Visual Studio Team System testing.

VSTA enables you to easily add event handler stubs for an existing form template using the Programming options on the Tools menu in Office InfoPath 2007. Then, as with VSTO 2005 SE, you have access to the InfoPath object model and System.Xml in a form code file and can program to the event framework accordingly. Before starting VSTA from the InfoPath form template, you can set the programming language for a solution by clicking Form Options on the Tools menu, and then clicking the Programming category. With VSTO 2005 SE, you can drag InfoPath controls into the designer from the Toolbox. Using VSTO 2005 SE, you can create managed-code solutions by clicking File, pointing to New, selecting Project, and then using the InfoPath form template that is available as an Office project type.

Regardless of whether you choose VSTA or VSTO 2005 SE, if you are deploying a managed-code form template for a browser scenario, the form template must be admin-deployed. In other words, during the publishing process, you must save the form template to a network share. A server administrator would then upload that form template to InfoPath Forms Services and then activate it to a specific Microsoft Windows® SharePoint® Services 3.0 site collection. Once activated, the form template can be associated with any document library in that site collection that allows for the management of content types.

In the next few sections, this document identifies some of the extensibility options that are available in Office InfoPath 2007 with managed code. The first two sections provide guidance when working with both InfoPath-only and browser form scenarios, and the third section identifies some simple code functions that are common to many custom forms solutions. By no means does this document exhaust the list of scenarios where managed code should be used in forms solutions. Instead, the purpose of this document is to highlight instances where managed code enables you to customize a forms solution to fit a specific business need.

Designing InfoPath-Only Solutions

Office InfoPath 2007 offers the full feature set when you build forms for InfoPath-only scenarios. Unlike form templates developed for browser scenarios, which is discussed in greater detail in the Designing Browser Solutions section, InfoPath-only form templates support all the available standard, repeating, and advanced controls, and all Office InfoPath 2007 design mode options and object model members. By default, when you design a new form template in Office InfoPath 2007, you are building a form template that is already compatible for an InfoPath-only scenario.

This section identifies specific examples of how a form template designed for InfoPath-only use can be extended with managed code. Here, you will learn about three independent scenarios for updating the travel request sample form template that is included with Office InfoPath 2007. All code samples listed in this section are created in C# using VSTO 2005 SE. 

Before you start, it should be noted that by default, the travel request form template is set to be compatible with InfoPath Forms Services. To change the compatibility setting for the form template, in Visual Studio 2005, on the View menu, select Design Checker. In the Design Checker task pane, click Change Compatibility Settings. Then, in the Form Options dialog box, clear the Design a form template that can be opened in a browser or InfoPath check box, and then click OK.
Enhancing Data Validation

Office InfoPath 2007 is already equipped with out-of-the-box data validation. A form template uses an XML data source that conforms to an XML Schema. The XML Schema defines the data types for all nodes in the form template. When a node is dragged into the form view, Office InfoPath 2007 infers the control to bind based on the data type. Then, within that control’s Properties dialog box, data validation rules can be created based on run-time conditions. When a particular condition is met, a red-dashed border appears for the control. Screen tips or message boxes can also be displayed for users to clarify the data validation issue.

The out-of-the-box data validation in Office InfoPath 2007 is helpful in catching form errors, but it is not preventive. If users enter data that causes a validation error, that data is still committed to the data source. And although they are restricted from submitting form files that have data validation errors, users can still save those same files locally. So, to prevent users from updating a form file with an invalid entry, you can use the Changing event.

The Changing event handler lets you programmatically analyze a node value before it is committed to the data source. During such an analysis, if it is determined that a data validation error has occurred, you can instruct the event to fail. The result of a failed Changing event is that the node is reset to its previous value, thereby removing the validation error from the data source.

In the travel request form template, data validation rules already exist for the departureDate and returnDate nodes. When users enter a value in one of the date picker controls bound to those nodes, a comparison is then made to the other node value. If the Return Date value comes before the Start Date value, an error appears for both controls. There is also a rule that sets the Return Date value to the corresponding Departure Date value plus three days. Before beginning the programming task, you will remove all validation and rules for the two date pickers. 
To update the controls:

1. Right-click the Departure Date date picker, and then click Date Picker Properties.

2. In the Date Picker Properties dialog box, click Data Validation.

3. In the Data Validation dialog box, click Remove, and then click OK.

4. In the Date Picker Properties dialog box, click Rules.

5. In the Rules dialog box, click Remove, and click OK until all dialog boxes are closed.

6. Right-click the Return Date date picker, and then click Date Picker Properties.

7. In the Date Picker Properties dialog box, click Data Validation.

8. In the Data Validation dialog box, click Remove, and click OK until all dialog boxes are closed.

Now, you add the code that compares the departure and return dates, while also considering the departureTime and returnTime node values. If the return date/time comes before the departure date/time, you instruct the Changing events for the corresponding nodes to fail by setting the Cancel property value to true. Because the compare logic is the same in the Changing events for the departureDate, returnDate, departureTime, and returnTime nodes, you first create a private function that is called within each event. 
To add this function, in Solution Explorer, double-click FormCode.cs and type the following code inside the FormCode class.
private bool returnDateTimeValid(string dDateStr, string dTime, string rDateStr, string rTime)

{

    bool retValue = true;

    if (dDateStr != string.Empty && rDateStr != string.Empty)

    {

        DateTime departureDate = DateTime.Parse(dDateStr);

        DateTime returnDate = DateTime.Parse(rDateStr);

        if (returnDate < departureDate)

        {

            retValue = false;

        }

        else if (returnDate == departureDate)

        {

            if (dTime == "Afternoon" && rTime == "Morning")

            {

                retValue = false;

            }

            else if (dTime == "Evening" && (rTime == "Morning" | rTime == "Afternoon"))

            {

                retValue = false;

            }

        }

    }

    return retValue;

}

With the date/time comparison function created, you can switch back to manifest.xsf and add the Changing event handlers for the four nodes. First, to add the Departure Date event handler, right-click the date picker, click Programming, and then click Changing Event. 
Then, in the departureDate_Changing procedure in the form code file, type the following code.
string departureDate = e.Site.InnerXml;

string departureTime = string.Empty;

string returnDate = string.Empty;

string returnTime = string.Empty;

XPathNavigator departureTimeNode = e.Site.SelectSingleNode("../my:departureTime", NamespaceManager);

if (departureTimeNode != null)

{

    departureTime = departureTimeNode.InnerXml;

}

XPathNavigator returnDateNode = e.Site.SelectSingleNode("../my:roundTrip/my:returnDate", NamespaceManager);

if (returnDateNode != null)

{

    returnDate = returnDateNode.InnerXml;

}

XPathNavigator returnTimeNode = e.Site.SelectSingleNode("../my:roundTrip/my:returnTime", NamespaceManager);

if (returnTimeNode != null)

{

    returnTime = returnTimeNode.InnerXml;

}

if (!returnDateTimeValid(departureDate, departureTime, returnDate, returnTime))

{

    e.CancelableArgs.Message = "The return date/time cannot precede the start date/time.";

    e.CancelableArgs.Cancel = true;

}

Note   It is a best practice to check for null objects and empty string values, as was done in the last two code examples. However, for readability purposes, tests for null objects and empty strings are omitted from most of the following code examples. 

You can now add the Changing event handlers for the Departure Time, Return Date, and Return Time controls in the same manner as was done for the Departure Date control. Within those event handlers, the only differences are the XPathNavigator objects for the string values. The following example shows the code for these events.
public void departureTime_Changing(object sender, XmlChangingEventArgs e)

{

    string departureTime = e.Site.InnerXml;

    string departureDate = e.Site.SelectSingleNode("../my:departureDate", NamespaceManager).InnerXml;

    string returnDate = e.Site.SelectSingleNode("../my:roundTrip/my:returnDate", NamespaceManager).InnerXml;

    string returnTime = e.Site.SelectSingleNode("../my:roundTrip/my:returnTime", NamespaceManager).InnerXml;

    if (!returnDateTimeValid(departureDate, departureTime, returnDate, returnTime))

    {

        e.CancelableArgs.Message = "The return date/time cannot precede the start date/time.";

        e.CancelableArgs.Cancel = true;

    }

}

public void returnDate_Changing(object sender, XmlChangingEventArgs e)

{

    string returnDate = e.Site.InnerXml;

    string returnTime = e.Site.SelectSingleNode("../my:returnTime", NamespaceManager).InnerXml;

    string departureDate = e.Site.SelectSingleNode("../../my:departureDate", NamespaceManager).InnerXml;

    string departureTime = e.Site.SelectSingleNode("../../my:departureTime", NamespaceManager).InnerXml;

    if (!returnDateTimeValid(departureDate, departureTime, returnDate, returnTime))

    {

        e.CancelableArgs.Message = "The return date/time cannot precede the start date/time.";

        e.CancelableArgs.Cancel = true;

    }

}

public void returnTime_Changing(object sender, XmlChangingEventArgs e)

{

    string returnTime = e.Site.InnerXml;

    string returnDate = e.Site.SelectSingleNode("../my:returnDate", NamespaceManager).InnerXml;

    string departureDate = e.Site.SelectSingleNode("../../my:departureDate", NamespaceManager).InnerXml;

    string departureTime = e.Site.SelectSingleNode("../../my:departureTime", NamespaceManager).InnerXml;

    if (!returnDateTimeValid(departureDate, departureTime, returnDate, returnTime))

    {

        e.CancelableArgs.Message = "The return date/time cannot precede the start date/time.";

        e.CancelableArgs.Cancel = true;

    }

}

To test your code, you can publish the form template to a network location. After the publishing process is complete, navigate to that location in Windows Explorer and double-click the form template. When InfoPath starts, in the Trips section, select the Round trip check box. Click the Return Date date picker, and select a date that comes before today’s date. When the Changing event fails, the CancelableArgs message appears, as shown in Figure 1.
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Figure 1. CancelableArgs message

After you click OK, note that the Return Date date picker is empty. Now, to complete your testing, change the Departure Time list value to Afternoon and the Return Time list value to Morning. Click the Return Date date picker again, select today’s date, and note the failed Changing event. Click OK, and then close InfoPath without saving any changes.
Validating and Adding Custom Actions on Save

By default, form templates that have been built for InfoPath-only scenarios allow end users to save form data to their computers. Save and Save As operations are performed from the File menu, as with other Office client applications, providing users with a local copy of an XML form file.

In the travel request example, you will continue to allow local saved copies of files. However, in the updated scenario, files cannot be saved unless the name and requestDate node values are not empty. Although they are not required, these values are used as part of the form’s file-naming convention. If either node does not have a value, you instruct the save operation to be canceled by setting the Cancel property of the event object to true. Otherwise, the save operation is performed, and you explicitly set the Cancel property to false. For a Save As operation, you can assume control of the Save As dialog box and set the File name value accordingly.

To add the custom Save event to the form template, on the Tools menu, click Form Options. In the Form Options dialog box, click the Open and Save category, select the Save using custom code check box, and click Edit. Then click OK to close the Form Options dialog box, and replace the contents of the FormEvents_Save procedure with the following code.
string nameString = MainDataSource.CreateNavigator().SelectSingleNode("//my:name", NamespaceManager).InnerXml;

string dateString = MainDataSource.CreateNavigator().SelectSingleNode("//my:requestDate", NamespaceManager).InnerXml;

if (nameString == string.Empty || dateString == string.Empty)

{

    e.CancelableArgs.Message = "In order to save the form locally, both the 'Name' and 'Request Date' fields must be specified.";

    e.CancelableArgs.Cancel = true;

}

else

{

    if (e.IsSaveAs)

    {

        SetSaveAsDialogFilename(nameString + dateString + ".xml");

    }

    e.PerformSaveOperation();

    e.CancelableArgs.Cancel = false;

}

Because the code is accessing settings on the current user’s computer during the Save event, you must sign the form template with a code-signing certificate and set the security level to full trust. Then, you can publish the form template to a network location and check to see if the code works.

Note   You can also make the form template fully trusted by publishing it as an MSI. Then, those who want to use the form would need to install it on their computer. 

To test the custom save operation, navigate to your published form template and double-click it to start InfoPath. Within the travel request form template, leave the Name field empty, and click the Save icon on the toolbar. Because both the requestDate and name node values have not been specified, the message shown in Figure 2 appears.

[image: image2.jpg]‘ I order o save the Fomn ocal, both the Name!and RecuestDate! i s b specied,

21|




Figure 2. Canceled save operation message
After clicking OK, type a name in the Name box and click the Save icon again. This time, with specified requestDate and name node values in the form, the Save As dialog box appears. In the Save As dialog box, click Cancel, and then close InfoPath without saving any changes.
Developing Offline Scenarios

Data adapters in Office InfoPath 2007 provide you with several options for enabling users to submit form data. Files can be submitted as an e-mail message or to a Web service, a SharePoint document library, a database, or a Web application. However, there are scenarios where the submission destination is not always reachable. For example, users who are disconnected from a network might not have access to a particular SharePoint document library. In these instances, you can add managed code to the form template’s Submit event handler to address an offline scenario. 

In the travel request example, you add a Submit event to the form template that detects whether a particular document library can be reached. If the document library is not reachable, you add code that saves the form file locally. Later, when users are working in a connected state, they can navigate to the local cache, start the form file in InfoPath, and then submit the data to the document library.

Creating a Data Connection

Before creating the Submit event, you first update the form template so that it uses a submit data connection for an existing SharePoint document library. 
To add the data connection:

9. Click Data, and then click Data Connections.

10. In the Data Connections dialog box, click Add.

11. On the first page of the Data Connection Wizard, click Create a new connection to.

12. Click Submit data, and then click Next.

13. On the next page of the Data Connection Wizard, click To a document library on a SharePoint site, and then click Next.

14. On the next page, type the URL for the existing SharePoint document library in the Document library box (for example, http://moss.litwareinc.com/travelrequest).

15. Click Insert Formula, located to the right of the File name box.

16. In the Insert Formula dialog box, click Insert Function.

17. In the Insert Function dialog box, click the All category and then double-click the concat function.

18. In the Insert Formula dialog box, in the Formula box, double-click the first double click to insert field prompt.

19. In the Select a Field or Group dialog box, double-click the name node.

20. In the Insert Formula dialog box, in the Formula box, double-click the second double click to insert field prompt.

21. In the Select a Field or Group dialog box, double-click the requestDate node.

22. In the Insert Formula dialog box, in the Formula box, delete the third double-click to insert field prompt and the comma that follows requestDate.

23. Click OK. 
Figure 3 shows how the Data Connection Wizard should appear.
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Figure 3. Creating the submit data connection

24. Click Next.

25. On the last page of the wizard, click Finish.

26. In the Data Connections dialog box, click Close.

After the submit data connection has been created, you can enable the Submit command on the toolbar. 
To enable this command:

27. Click Tools, and then click Form Submit Options.

28. In the Submit Options dialog box, select the Allow users to submit this form check box.

29. Change the Send form data to a single destination list value to SharePoint document library.

30. Click Advanced, and change the After submit list value to Close the form.

Adding the Event Handler

Now that submit functionality has been enabled, you can add logic to the Submit event handler that detects whether the document library is accessible with the IsDestinationReachable property. If the document library is accessible, then the file is submitted with the SharePoint Library Submit data connection. Otherwise, the form’s data source is saved locally as an XML file to the C:\Offline directory, which you must add for this scenario if it does not already exist. 

To add the Submit event handler, in the Submit Options dialog box, click Perform custom action using Code, and then click Edit Code. Click OK to close the Submit Options dialog box, and then type the following code inside the FormEvents_Submit procedure.
if (Application.IsDestinationReachable("http://moss.litwareinc.com/travelrequest"))

{

    DataConnections["SharePoint Library Submit"].Execute();

    MessageBox.Show("The file was submitted successfully to the document library.");
}

else

{

    XPathNavigator formData = MainDataSource.CreateNavigator().SelectSingleNode("/", NamespaceManager);

    string uniqueFilename = "travel-" + System.Guid.NewGuid().ToString() + ".xml";

    XmlDocument offlineFile = new XmlDocument();

    offlineFile.LoadXml(formData.OuterXml);

    offlineFile.Save(@"c:\offline\" + uniqueFilename);

    MessageBox.Show("The file was saved locally to the c:\\offline directory because the document library is not accessible.");
}

e.CancelableArgs.Cancel = false;

Because settings on the current user’s computer are being accessed during the Submit event, you must sign the form template with a code-signing certificate and set the security level to full trust (or publish it as an MSI). Then, you can publish the form template to a network location and check to see if the code works.

Testing the Scenario

To test the offline scenario, you can either disable your network connection or stop the World Wide Web Publishing service on the local computer, whichever is easier, to prevent the document library from being displayed in Internet Explorer. Once you have this simulated offline scenario, navigate to the location of the published form template and double-click it to start InfoPath. In the travel request form template, enter some sample data and click Submit. Because the document library is not accessible, the message shown in Figure 4 should appear.
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Figure 4. Offline submit message
After clicking OK in this message and in the Microsoft Office InfoPath dialog box indicating a successful submit, enable your network connection or start the World Wide Web Publishing service, whichever is applicable. Then, from Windows Explorer, navigate to the C:\offline directory and start the saved XML file in InfoPath. This time when you click Submit, the document library is accessible, and a different message appears, as shown in Figure 5.
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Figure 5. Online submit message
Designing Browser Solutions

With Office InfoPath 2007, you can build forms that run in both InfoPath and a Web browser. To enable browser support in an existing form template, you can switch to the Design Checker task pane and click Change Compatibility Settings. Then, in the Form Options dialog box, you select the Design a form template that can be opened in a browser or InfoPath check box. 

With forms that are already designed to be run as browser applications, you can add support for mobile device rendering. To enable forms to be rendered in mobile Web browsers, on the Tools menu, click Form Options, and then click the Browser category in the Form Options dialog box. Then, in the Mobile Devices section, select the Enable rendering on a mobile device check box.

This section identifies specific examples of how a form template designed for browser use can be extended with managed code. Here, you will learn about four independent scenarios for updating the status report sample form template that is included with Office InfoPath 2007. As with the previous section, all code samples listed are created in C#, but you will use VSTA instead of VSTO 2005 SE.

Passing Parameters to Form Files

Having parameter values passed to a browser form file is actually a simple development task. Within the Loading event of the form code file for the template, you would use the TryGetValue method for each parameter that is passed. The appropriate form data source values could then be set accordingly, reducing typing steps for the end user who is filling out the form.

In this example, you pass a project name parameter value to the status report form to auto-fill the Project text box, which is bound to the projectName node. To set up the form to use a parameter, on the Tools menu, click Programming, and then click Loading Event. In the FormEvents_Loading procedure in the form code file, type the following code.
string projectName = string.Empty;

try

{

    e.InputParameters.TryGetValue("Project", out projectName);

}

catch (Exception ex)

{

    projectName = ex.Message.ToString();

}

finally

{

    MainDataSource.CreateNavigator().SelectSingleNode("//my:projectName", NamespaceManager).SetValue(projectName);

}

After uploading the updated form template to InfoPath Forms Services and then activating it to a site collection, start it in the browser and include the case-sensitive parameter name and corresponding value in the URL. You can start the browser version of the form with the URL http://<server name>/_layouts/formserver.aspx?xsnlocation=/formservertemplates/<form name>.xsn&openin=browser&Project=<value>. 
Figure 6 shows the status report form started with Contoso as the Project parameter value.
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Figure 6. Passing a parameter in the browser URL

Note   You can use the following command-line syntax to pass parameters to an InfoPath form file with the sample code shown in this section: "C:\Program Files\Microsoft Office\Office12\infopath.exe" "<full path to form template or XML form file>" /InputParameters "param1=value&param2=value".
Filtering Options in Controls

When designing form templates, you can use filtering to limit the options that are displayed in certain controls. This functionality can be used declaratively in the form designer with list boxes, drop-down list boxes, combo boxes, repeating sections, and repeating tables. However, filtering is not supported in browser forms.

In the status report example, you will make a few changes to set up a scenario that filters work items by project. First, in the Work Items section of the form, you change the Work Item text box to a drop-down list box. To make this change, right-click the text box, click Change To, and then click Drop-Down List Box. In addition to the control change, you must add a custom list to a Windows SharePoint Services 3.0 site collection that identifies work items for all projects. The fact that you are using a custom list here and not a database table or some other data source is immaterial. You just need a storage mechanism for all the project work items, as shown in Figure 7.
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Figure 7. Reviewing the Work Items custom list

Creating a Data Connection

The new scenario requires that the Work Item list display only options for the value shown in the Project text box, which is bound to the projectName node. So, you first need to add a data connection for the Work Items custom list. 
To add the data connection:

31. On the Tools menu, click Data Connections.

32. In the Data Connections dialog box, click Add.

33. On the first page of the Data Connection Wizard, click Create a new connection to.

34. Click Receive data, and then click Next.

35. On the next page of the wizard, click SharePoint library or list, and then click Next.

36. On the next page, type the URL for the Work Items custom list, and then click Next.

37. On the next page, click Work Items, and then click Next.

38. On the next page, select the check boxes for Title and Project (optionally, you can also select other fields), and click Next.

39. On the next page, click Next to not store a copy of the data in the form template.

40. On the last page of the Data Connection Wizard, change the Enter a name for this data connection value to Work Items, and then click Finish.

41. In the Data Connections dialog box, click Close.

Adding a Secondary Data Source

At this point, it is not necessary to set up the Work Item list in the form template to pull values from the Work Items custom list. That binding would cause all the Title column values from the custom list to appear in the drop-down list box. Instead, you need to add a secondary data source, one that will temporarily store Title column values when the corresponding Project column values are equal to the form’s projectName node value. 

For this scenario, the new secondary data source is an XML file. This file has a root WorkItems node, which contains repeating WorkItem nodes. The WorkItem nodes store the filtered Title column values. It should be noted that Office InfoPath 2007 infers a schema for an XML secondary data source. So, the XML file in this example contains at least two WorkItem nodes, which results in WorkItem being declared as a repeating node in the InfoPath schema. 
You can use the following markup to create an XML file named FilteredItems.xml.
<WorkItems>

    <WorkItem></WorkItem>

    <WorkItem></WorkItem>

</WorkItems>

After you create this XML file, you can then create the data connection for the filtered list items. 
To add this XML secondary data source to the form template:

42. On the Tools menu, click Data Connections.

43. In the Data Connections dialog box, click Add.

44. On the first page of the Data Connection Wizard, click Create a new connection to.

45. Click Receive data, and then click Next.

46. On the next page of the Data Connection Wizard, click XML document, and then click Next.

47. On the next page, click Browse.

48. In the Open dialog box, navigate to FilteredItems.xml, and double-click that file.

49. In the Data Connection Wizard, click Next.

50. On the next page of the Data Connection Wizard, click Include the data as a resource file in the form template or template part, and then click Next.

51. On the last page of the wizard, click Finish.

52. In the Data Connections dialog box, click Close.

With a secondary data source that stores filtered Title column values in place, you can set up the Work Item drop-down list box to look up items in that data source.
Follow these steps to look up the values in the new FilteredItems secondary data source:

53. Double-click the Work Item drop-down list box.

54. In the Drop-Down List Box Properties dialog box, click Look up values from an external data source.

55. Change the Data source list value to FilteredItems.

56. Click the Select XPath button, located to the right of the Entries box.

57. In the Select a Field or Group dialog box, click the WorkItem node. 
Note   If you click Filter Data, you will see a message indicating that filtering is not supported in browser-enabled form templates.

58. In the Select a Field or Group dialog box, click OK.

59. In the Drop-Down List Box Properties dialog box, click OK.

Filtering List Items

Now you can add the managed code that filters the work items. For this scenario, you add a Changed event for the form’s projectName node. Every time the projectName value is updated, the form executes the code that iterates through all the items in the Work Items custom list. For each item where the corresponding Project column value is equal to the new projectName value, the Title column value is added to the FilteredItems secondary data source. Prior to this iteration, existing WorkItem nodes in the secondary data source are deleted.

Before adding the Changed event, you must modify the Project text box control to make sure that data is sent to the server when the projectName value changes. To make this change, double-click the Project text box and click the Browser forms tab in the Text Box Properties dialog box. Click Always, and then click OK to set the postback options accordingly.

To complete the development steps for this scenario, click the Project text box in the form. Click Tools, click Programming, and then click Changed Event. 
In the projectName_Changed procedure in the form code file, type the following code.
XPathNavigator filteredRoot = DataSources["FilteredItems"].CreateNavigator().SelectSingleNode("//WorkItems", NamespaceManager);

XPathNodeIterator oldItems = filteredRoot.CreateNavigator().Select("WorkItem", NamespaceManager);

for (int i = oldItems.Count - 1; i >= 0; i--)

{

    XPathNavigator oldItem = DataSources["FilteredItems"].CreateNavigator().SelectSingleNode("//WorkItem[last()]", NamespaceManager);

    oldItem.DeleteSelf();

}

XPathNodeIterator newItems = DataSources["Work Items"].CreateNavigator().Select("//*[local-name() = 'Work_Items'][@Project = '" + e.Site.InnerXml + "']");

foreach (XPathNavigator newItem in newItems)

{

    filteredRoot.AppendChildElement(string.Empty, "WorkItem", filteredRoot.LookupNamespace(filteredRoot.Prefix), newItem.SelectSingleNode("@Title", NamespaceManager).InnerXml);

}

After uploading the updated form template to InfoPath Forms Services and then activating it to a site collection, start the new version in the browser. In the Project text box, type Contoso, and then press the TAB key. Then, in the Work Items section, click the Work Item list to see that there are only three options, based on the custom list illustrated earlier. To see the filtering process work again, change the Project text box value to Northwind Traders, and press the TAB key. Note that the Work Item list now contains two different options.

Displaying Messages Based on User Logon

Message boxes provide a simple means to display form status, errors, and other types of information to end users. In InfoPath-only scenarios, you can create message box alerts declaratively in rules or programmatically with the MessageBox.Show method, found in the System.Windows.Forms namespace. However, like the filtering functionality, message boxes are not supported in browser forms.

In the updated status report scenario, the Prepared By text box is used to identify the preparer’s full logon name (including domain), and the Manager Name text box is used to identify the full logon name of the preparer’s manager. Users who are neither the preparer nor the preparer’s manager are prevented from viewing a form file. For these users, the form displays a message indicating insufficient privileges before it is closed. To support this scenario, you must add a separate view and some managed code.

Creating a Form View

First, you create a new form view. This view displays a simple message explaining that the current user is neither the preparer nor the preparer’s manager, and that the form data cannot be viewed. A button control in this view is then used to close the form. 
To create this view:

60. Click View, and then click Design Tasks.

61. In the Design Tasks task pane, click Views.

62. In the Views task pane, click Add a New View.

63. In the Add View dialog box, in the New view name box, type No Access, and then click OK.

64. In the form view, type The form will be closed because you are neither the preparer nor the preparer’s manager, and then press ENTER.

65. In the Views task pane, click Design Tasks.

66. In the Design Tasks task pane, click Controls.

67. In the Controls task pane, drag a Button control into the form view, below the message you just typed.

68. Double-click the Button control.

69. In the Button Properties dialog box, change the Label value to OK, and then click Rules.

70. In the Rules dialog box, click Add.

71. In the Rule dialog box, click Add Action.

72. In the Action dialog box, change the Action list value to Close the form, and click OK until all dialog boxes are closed. 
Figure 8 shows how the new view should look.
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Figure 8. Creating the No Access view
Note   Another approach is to bind an expression box to a string node in the form’s main data source or a secondary data source and have that expression box displayed in the new view. This approach would enable you to display dynamic message text, regardless of the error.

Removing View Options
By default, the Views toolbar option appears for browser forms. To remove that option from the toolbar, click Tools, click Form Options, clear the Views check box in the Form Options dialog box, and then click OK. By default, view names also appear on the InfoPath View menu. Even though you are developing a workaround for a browser scenario, you do not want users to start a form file in InfoPath and then switch back to the default view. So, remove the View options for the No Access view and default view by following these steps:

73. In the Controls task pane, click Design Tasks.

74. In the Design Tasks task pane, click Views.

75. In the Views task pane, with No Access selected, click View Properties.

76. In the View Properties dialog box, clear the Show on the View menu when filling out the form check box, and click OK.

77. In the Views task pane, click View 1 (default), and then click View Properties.

78. In the View Properties dialog box, clear the Show on the View menu when filling out the form check box, and then click OK.

Now that the view has been created, you can add logic to the form’s Loading event that identifies the full logon name of the current user. You use the Application.User.LoginName property to obtain the current user’s full credentials (for example, LITWAREINC\DaveR), because this value cannot be determined declaratively with rules. For an existing form file, if the LoginName property value is not equal to the preparedBy node value and is not equal to the managerName node value, the default view is set to the No Access view.

To complete the development steps for this scenario, click Tools, click Programming, and then click Loading Event. 
In the FormEvents_Loading procedure in the form code file, type the following code.
string preparerLogon = MainDataSource.CreateNavigator().SelectSingleNode("//my:preparedBy", NamespaceManager).InnerXml.ToLower();

string managerLogon = MainDataSource.CreateNavigator().SelectSingleNode("//my:managerName", NamespaceManager).InnerXml.ToLower();

string currentLogon = Application.User.LoginName.ToLower();

if (preparerLogon != string.Empty && currentLogon != preparerLogon && currentLogon != managerLogon)

{

    e.SetDefaultView("No Access");

}

Testing the Scenario

To test this scenario, you must add a data connection that allows users to submit form files to a SharePoint list. You must also allow users to submit forms with the new data connection and enable the Submit toolbar option for browser forms. Because you are accessing settings on the current user’s computer during the Loading event, you must also set the security level for the form template to full trust. After you upload the updated form template to InfoPath Forms Services and then activate it to a site collection, start the new version in the browser. Complete the top section of the form and then submit the data. Then, with a different user account, try starting the form file in the browser.

Note   This method works well in preventing unauthorized users from viewing data in InfoPath, but it does not prevent users from viewing the contents of an XML form file in Notepad or some other text editor. To help make your forms solutions more secure, you can manage permissions for individual form files in a SharePoint document library. For example, to prevent certain users from downloading a copy of a file, you can set those users’ permissions for that file to View Only.

Detecting a Mobile Environment

There is support for rendering Office InfoPath 2007 forms in mobile Web browsers. However, there are limitations to the form behavior. For example, formatting and layout in views are ignored, the date picker is rendered as a text box (with a date data type), and controls such as the rich text box, option button, section, and repeating table are not supported.

In the status report scenario, the default form view contains some controls that are not supported in mobile Web browsers. As a result, you create a simple mobile-friendly view for the form template and then add managed code that identifies the environment of the current user. If a mobile environment is detected, the default view is changed to that of the new mobile-friendly view.

Creating a Mobile-Friendly View

The new mobile-friendly view allows users to enter only the information shown at the top of the default view and work items. You could easily add more fields to this view, but the purpose of this section is to highlight detection of the user’s environment. 
To create the mobile-friendly view:

79. Click View, and then click Design Tasks.

80. In the Design Tasks task pane, click Views.

81. In the Views task pane, click Add a New View.

82. In the Add View dialog box, in the New view name box, type Mobile, and then click OK.

83. Click View, and then click Data Source.

84. Drag nodes from the Data Source task pane to the form view as needed. Figure 9 shows what the new view should look like. 
Note   The repeating table control is not supported in mobile Web browsers, so the workItem node was bound to a repeating section control.
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Figure 9. Creating the mobile-friendly view

Removing View Options

As was pointed out in the previous section, by default, the Views toolbar option appears for browser forms. To remove that option from the toolbar, click Tools, click Form Options, clear the Views check box in the Form Options dialog box, and then click OK. By default, view names also appear on the InfoPath View menu. Even though you are developing a workaround for a browser scenario, you do not want users to start a form file in InfoPath and then switch to the mobile-friendly view. So, remove the View options for the Mobile view and default view by following these steps:

85. In the Data Source task pane, click Design Tasks.

86. In the Design Tasks task pane, click Views.

87. In the Views task pane, with Mobile selected, click View Properties.

88. In the View Properties dialog box, clear the Show on the View menu when filling out the form check box, and click OK.

89. In the Views task pane, click View 1 (default), and then click View Properties.

90. In the View Properties dialog box, clear the Show on the View menu when filling out the form check box, and click OK.

Switching to the Mobile-Friendly View

Next, you must ensure that the form template has been enabled for rendering on a mobile device. To enable the status report form for use in mobile Web browsers, click Tools, and then click Form Options. In the Form Options dialog box, select the Enable rendering on a mobile device check box, and click OK.

Now that the form is enabled for mobile use, the last step in the process is to add code that switches to the mobile-friendly view. You will add logic to the form template’s Loading event that first checks to see if the current user started the form in a mobile environment. If it is a mobile environment, the default view is set to Mobile, the new view.

To complete the development steps for this scenario, click Tools, click Programming, and then click Loading Event. In the FormEvents_Loading procedure in the form code file, type the following code.
if (Application.Environment.IsMobile)

{

    e.SetDefaultView("Mobile");
}

After the updated status report form template is uploaded to InfoPath Forms Services and then activated to a site collection, you can access it on a mobile Web browser with the URL http://<server name>/_layouts/mobile/mobileFormServer.aspx?xsnlocation=/formservertemplates/<form name>.xsn. 
Figure 10 shows the Mobile view that you created in a mobile Web browser.
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Figure 10. Viewing the Mobile view in a mobile Web browser

Common Code Functions

This section identifies some functions that would be common to many Office InfoPath 2007 managed-code solutions. This is not an exhaustive list, but these functions should serve as building blocks for your solutions, as they could have been for many of the scenarios used throughout this article.

Manipulating the Data Source

An Office InfoPath 2007 form template uses an XML data source that conforms to an XML Schema. All functions listed in this section show different ways to manipulate that data source programmatically.

Retrieving a Node Value

Probably the most frequently used task in a managed-code solution is the retrieval of a single node value in the main data source. 
Here, the GetNodeValueFromMain function returns a string value when passed a single XPath statement argument.
private string GetNodeValueFromMain(string xpath)

{

    string retValue = string.Empty;

    XPathNavigator retNode = MainDataSource.CreateNavigator().SelectSingleNode(xpath, NamespaceManager);

    if (retNode != null)

    {

        retValue = retNode.InnerXml;

    }

    return retValue;

}

Occasionally, the node value that you are retrieving is relative to a particular event object site (for example, a sibling node in a Changed event). In the GetNodeValueFromEvent function, the event object is passed as an argument along with the XPath statement.
private string GetNodeValueFromEvent(XmlEventArgs eventObject, string xpath)

{

    string retValue = string.Empty;

    XPathNavigator retNode = eventObject.Site.SelectSingleNode(xpath, NamespaceManager);

    if (retNode != null)

    {

        retValue = retNode.InnerXml;

    }

    return retValue;

}

To retrieve a node value from a secondary data source, you must pass the name of the data connection as an argument, along with the XPath statement, as shown with the GetNodeValueFromSecondary function.
private string GetNodeValueFromSecondary(string source, string xpath)

{

    string retValue = string.Empty;

    XPathNavigator retNode = DataSources[source].CreateNavigator().SelectSingleNode(xpath, NamespaceManager);

    if (retNode != null)

    {

        retValue = retNode.InnerXml;

    }

    return retValue;

}

Setting a Node Value

Another task used in most managed-code solutions is setting a particular node value in the main data source. The SetNodeValueInMain function uses the first XPath statement argument to identify an XPathNavigator object and then set it to the value of the second argument.

private void SetNodeValueInMain(string xpath, string nodeValue)

{

    XPathNavigator mainNode = MainDataSource.CreateNavigator().SelectSingleNode(xpath, NamespaceManager);

    if (mainNode != null)

    {

        mainNode.SetValue(nodeValue);

    }

}

As with retrieving values, there are occasions where you might want to set a node value relative to a particular event object. Note that during certain events (for example, the Changing event), the main data source is read-only. In any event, the SetNodeValueInEvent function uses an event object as an additional argument.
private void SetNodeValueInEvent(XmlEventArgs eventObject, string xpath, string nodeValue)

{

    XPathNavigator eventNode = eventObject.Site.SelectSingleNode(xpath, NamespaceManager);

    if (eventNode != null)

    {

        eventNode.SetValue(nodeValue);

    }

}

To set a secondary data source node value, you must pass the name of the data connection as an argument, along with the XPath statement and new node value, as shown with the SetNodeValueInSecondary function.
private void SetNodeValueInSecondary(string source, string xpath, string nodeValue)

{

    XPathNavigator secondaryNode = DataSources[source].CreateNavigator().SelectSingleNode(xpath, NamespaceManager);

    if (secondaryNode != null)

    {

        secondaryNode.SetValue(nodeValue);

    }

}

Creating a Node

Many times, a repeating section or repeating table control in a form template has items added to it programmatically during the Loading event or based on specific actions at run time. The CreateNode function takes the first XPathNavigator object argument and appends the node identified by the other three arguments.
private void CreateNode(XPathNavigator parentNode, string childNode, string childNodePrefix, string childNodeValue)

{

    if (parentNode != null)

    {

        parentNode.AppendChildElement(childNodePrefix, childNode, parentNode.LookupNamespace(parentNode.Prefix), childNodeValue);

    }

}

Removing Nodes

Whereas creating a node and adding it to a repeating section or repeating table is a common task, so too is removing a node from one of these repeating controls. The RemoveNode function takes the first XPathNavigator object argument and removes the child node identified with the second XPath statement argument.
private void RemoveNode(XPathNavigator parentNode, string xpath)

{

    if (parentNode != null)

    {

        XPathNavigator childNode = parentNode.CreateNavigator().SelectSingleNode(xpath, NamespaceManager);

        if (childNode != null)

        {

            childNode.DeleteSelf();

        }

    }

}

Removing all items from a repeating section or repeating table involves a reverse iteration through an XPathNodeIterator object. Here, the RemoveChildNodes function takes the XPathNavigator object and removes all of its child nodes.
private void RemoveChildNodes(XPathNavigator parentNode)

{

    if (parentNode != null)

    {

        XPathNodeIterator childNodes = parentNode.CreateNavigator().Select("*", NamespaceManager);

        for (int i = childNodes.Count - 1; i >= 0; i--)

        {

            XPathNavigator childNode = parentNode.CreateNavigator().SelectSingleNode("*[last()]", NamespaceManager);

            childNode.DeleteSelf();

        }

    }

}

Toggling the xsi:nil Attribute On and Off
The xsi:nil attribute is used for certain node data types in the main data source to indicate whether the node value is empty or not. For example, an empty node defined as a date data type has its xsi:nil attribute set to true. When you are trying to set one of these node values programmatically, you must ensure that the xsi:nil attribute is removed or set to false. The ToggleXsiNilInMain function enables you to turn this attribute on or off ("toggle"), taking an XPath statement and attribute value as arguments.
private void ToggleXsiNilInMain(string xpath, string attValue)

{

    XPathNavigator mainNode = MainDataSource.CreateNavigator().SelectSingleNode(xpath + "/@xsi:nil", NamespaceManager);

    if (mainNode != null)

    {

        mainNode.SetValue(attValue);

    }

}

When you try to toggle the xsi:nil attribute for a node that is relative to a particular event object, notice again that during certain events, the main data source is read-only. Here, the ToggleXsiNilInEvent function uses an event object as an additional argument.
private void ToggleXsiNilInEvent(XmlEventArgs eventObject, string xpath, string attValue)

{

    XPathNavigator eventNode = eventObject.Site.SelectSingleNode(xpath + "/@xsi:nil", NamespaceManager);

    if (eventNode != null)

    {

        eventNode.SetValue(attValue);

    }

}

Working with Advanced Date Functions

The Office InfoPath 2007 form designer contains some declarative date/time functions. For example, the addDays function returns a date value when passed another date value and an integer. This section identifies some other date functions that are not available declaratively.

Retrieving Dates in ISO Format

Nodes that contain date data types are expressed in ISO format in the form’s data source. The string format for this standard is “yyyy-MM-dd”. When you are working in managed code, the GetIsoDateString function returns an ISO date string value from a DateTime object.
private string GetIsoDateString(DateTime date)

{

    string retValue = string.Empty;

    retValue = date.ToString("yyyy-MM-dd");

    return retValue;

}

For dateTime data types, the string format for the node values is “yyyy-MM-ddTHH:mm:ss”. When you are working in managed code, the GetIsoDateTimeString function returns an ISO dateTime string value from a DateTime object.
private string GetIsoDateTimeString(DateTime date)

{

    string retValue = string.Empty;

    retValue = date.ToString("yyyy-MM-ddTHH:mm:ss");

    return retValue;

}

Retrieving Date Properties

When you have a DateTime object in managed code, retrieving its corresponding properties is quite simple. For example, to return the day of the week as a string, you can pass a DateTime object to the GetDateWeekDay function.
private string GetDateWeekDay(DateTime date)

{

    string retValue = string.Empty;

    retValue = date.DayOfWeek.ToString();

    return retValue;

}

You could use the substring method on a date string value to identify the year, month, or day values. In managed code, an easier way is to use the corresponding properties, as shown in the GetDateYear function.
private string GetDateYear(DateTime date)

{

    string retValue = string.Empty;

    retValue = date.Year.ToString();

    return retValue;

}

In the last example, you can retrieve the month and day values with the Month and Day properties, respectively.
Calculating a Duration

In some scenarios, it might be a requirement to calculate the total number of days in a given period. For example, in an expense report solution, you might need to identify the duration of the reporting period based on a start date and end date. In the GetDuration function, two date string values are passed as arguments to retrieve a duration string value.

private string GetDuration(string startDate, string endDate)

{

    string retValue = string.Empty;

    if (startDate != string.Empty && endDate != string.Empty)

    {

        long longStartDate = DateTime.Parse(startDate).ToFileTimeUtc();

        long longEndDate = DateTime.Parse(endDate).ToFileTimeUtc();

        long longDayCount = (longEndDate - longStartDate) / 864000000000 + 1;

        retValue = longDayCount.ToString();

    }

    return retValue;

}

Conclusion

The integration of Office InfoPath 2007 with VSTA and VSTO 2005 SE provides rich opportunities for developing custom electronic forms solutions to fit the way organizations manage information. By describing some examples of managed-code solutions using some of the Office InfoPath 2007 sample form templates, this article showed various extensibility options that you could implement in your own forms solutions. In addition, this article listed some managed-code functions common to many custom forms solutions.

Using VSTA and VSTO 2005 SE are both great ways to enhance existing Office InfoPath 2007 forms solutions. VSTA is embedded in Office InfoPath 2007, offers a development experience similar to VBA, and gives you a slightly scaled-down version of the Visual Studio IDE with the security of the .NET Framework. With VSTO 2005 SE, the Office InfoPath 2007 form designer is embedded within the Visual Studio IDE. This integration allows for a development experience similar to that of Windows Forms applications: Controls can be dragged and dropped from the Toolbox, and you can easily navigate between the form designer and code file. 

Whether using VSTA or VSTO 2005 SE, you will have access to the InfoPath object model and System.Xml and can program to the event framework accordingly. The result is an increase in the business value of applications, making it easier for you to customize software for your needs, for IT departments to manage those customizations, and for third parties to customize applications for specific markets.

Additional Resources

· InfoPath Developer Portal (http://msdn2.microsoft.com/en-us/office/aa905434.aspx)
· InfoPath 2007 Information Center (http://msdn2.microsoft.com/en-us/office/aa905443.aspx)
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