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2 Introduction

The purpose of this document is to describe the key API changes between the Beta 2.2 and the RC2, RC3 and RC4 releases of Microsoft Visual Studio 2005 Extensions for Windows Workflow Foundation.  It does not intend to provide a complete list of all changes involved.
This document does not provide any information about changes from versions before Beta 2.2.  

 Please consult the documentation accompanying the release for discussion of specific features.  

These Beta releases are not supported by Microsoft.  A forum is available for peer discussion of the software at http://www.windowsworkflow.net/forums.

Code examples are provided in some sections.  The examples are provided in C# syntax.

This document is organized by namespace.  The changes are summarized under the namespaces and relevant notes for migrating developed solutions are given for each change.  The notes are intended to be for informative purposes only and do not include tutorials. 
The migration notes for each change are organized by migration areas.  Each change may impact one or several of the following migration areas:
· XAML Changes

· SQL/Schema Changes

· Workflow Migration and Code Changes

· In-flight Instance Migration

· Host and Services Migration and Code Changes

· Activities and Rules Migration and Code Changes

· Custom Designer Migration and Code Changes

· Additional State Migration

There is a cross reference section at the end of the document that summarizes the changes by area type.

3 System.Workflow.ComponentModel

3.1 TransactionScopeActivity is renamed to CompensatableTransactionScopeActivity and two activities added, TransactionScopeActivity, CompensatableSequenceActivity
The previous TransactionScopeActivity semantics have been redefined to clearly separate the ACID transactions support from the Long Running Transactions (LRT). The TransactionScopeActivity in Beta 2.2 implements ICompensatableActivity. This type has been renamed to reflect its semantics, and two new activities have been added to provide pure ACID only and LRT semantics respectively.

Renamed:

TransactionScopeActivity ( CompensatableTransactionScopeActivity

Added:

public sealed class TransactionScopeActivity : CompositeActivity

public class CompensatableSequenceActivity : Sequence, ICompensatableActivity

3.1.1 Migration Notes
3.1.1.1 XAML Changes

Workflows that use the compensation capabilities of TransactionScopeActivity would need to change <TransactionScopeActivity> to <CompensatableTransactionScopeActivity>.

3.1.1.2 Workflow Migration and Code Changes

Workflows that use the compensation capabilities of TransactionScopeActivity would need to change <TransactionScopeActivity> to <CompensatableTransactionScopeActivity>.

3.2 FaultHandlerActivity.Fault setter has been removed

FaultHandlerActivity in Beta 2.2:

  public Exception Fault { get; set; }

  public static readonly DependencyProperty FaultProperty;

FaultHandlerActivity in RC2, RC3 and RC4:

  public Exception Fault { get; }

3.2.1 Migration Notes

3.2.1.1 Workflow Migration and Code Changes

Workflows that access this dependency property need to be changed to access the Fault property directly. 

3.3 CurrentExceptionProperty of ActivityExecutionContext has been marked as public

ActivityExecutionContext in Beta 2.2:

  internal static readonly DependencyProperty CurrentExceptionProperty;

ActivityExecutionContext in RC2, RC3 and RC4:

  public static readonly DependencyProperty CurrentExceptionProperty;

3.4 Various changes for some dynamic update API’s

The following changes have been made for the dynamic update feature

· ApplyTo and ValidateChanges methods of WorkflowChangeAction have been changed to  protected internal

· OwnerActivityDottedPath property setter of ActivityChangeAction has been changed to internal

· AddedActivity property setter and Index property setter of AddedActivityAction and RemovedActivityAction have been changed to internal

3.4.1 Migration Notes

3.4.1.1 Workflow Migration and Code Changes

Any code that uses those API’s need to be modified and re-compiled.

3.4.1.2 In-flight Instance Migration

Any code that uses those API’s need to be modified and re-compiled.

3.4.1.3 Activities and Rules Migration and Code Changes

Any code that uses those API’s need to be modified and re-compiled.

4 System.Workflow.Runtime

4.1 WorkflowInstance.Abort in a completed workflow will throw an exception

In order to make the Terminate and Abort methods’ behavior consistent, the runtime will throw an exception if the WorkflowInstance.Abort method is called on a completed workflow instance.
4.1.1 Migration Notes

4.1.1.1 Host and Services Migration and Code Changes

The host code could catch the exception on completed workflow instances when an abort method is called on them.

5 System.Workflow.Runtime.Hosting
5.1 ManualWorkflowSchedulerService supports asynchronous processing of timers
The ManualWorkflowSchedulerService can optionally create a background thread to process expired timers.  This can be enabled by setting the useActiveTimers parameter to True in the constructor overload.
5.1.1 Migration Notes

5.1.1.1 Host and Services Migration and Code Changes

Prior to RC2, RC3 and RC4 a host application may have created a background thread to process expired timers when using the ManualWorkflowSchedulerService.  Since background processing of timers is now a feature of the ManualWorkflowSchedulerService depending on the usage scenarios one may choose to remove their custom processing code in lieu of the Active timers functionality described above.

5.2 TerminationTrackingService is moved to the SDK as a sample

TerminationTrackingService is no longer a part of the WF platform API.  It is instead included in part of the WF Software Development Kit (SDK) Samples under Application Samples\Termination Tracking Service Sample.

5.2.1 Migration Notes

5.2.1.1 Host and Services Migration and Code Changes

The host applications that are using this service should be modified to use a custom service as described in the SDK samples to continue using the same functionality.

5.3 Default behavior for the retry logic has been changed

The retry logic behavior has been turned off by default for various services. It is now possible to turn it on or off, either programmatically or by using a configuration file. 

A bool property EnableRetries has been added on the following out-of-box (OOB) services to allow enabling of retries on the services.  The default value is false, i.e. no retries attempted.
· DefaultWorkflowCommitWorkBatchService

· SharedConnectionCommitWorkBatchService

· SqlTrackingService 

· SqlWorkflowPersistenceService

The following configuration file settings have been introduced.
· A shared config file bool flag EnableRetries has been added for all affected OOB services.  
· A config file bool flag EnableRetries has been added for all the affected OOB services. Per service flag overrides the shared flag.
In the following example retries are turned on for all the OOB services, and explicitly turned off for the OOB persistence service.

<WorkflowRuntime Name="SampleApplication" UnloadOnIdle="false">

    <CommonParameters>

        <add name="ConnectionString" value="Initial Catalog=WorkflowStore;Data Source=localhost;Integrated Security=SSPI;" />

<add name=”EnableRetries” value=”True”>

    </CommonParameters>

    <Services>

        <add type="System.Workflow.Runtime.Hosting.SqlWorkflowPersistenceService, System.Workflow.Runtime, Version=3.0.00000.0, Culture=neutral, PublicKeyToken=31bf3856ad364e35" EnableRetries=”False”  />   

 </Services>

</WorkflowRuntime>

5.3.1 Migration Notes

5.3.1.1 Host and Services Migration and Code Changes

If applications wish to leverage the retry logic for the services listed above, the behavior will need to be turned on either through configuration file settings or programmatically.

5.4 Support for OLEDB connection strings for out-of-box (OOB) SQL Server based services has been removed

OLEDB connection strings are not supported for the OOB SQL Server based services.
5.4.1.1 Host and Services Migration and Code Changes

If OLEDB connection strings are used for the OOB SQL Server based services, they need to be modified to use the WF standard connection strings. Please refer to SDK samples or documentation for constructing the connection strings.
6 System.Workflow.Runtime.Tracking

6.1 Default behavior for the retry logic for OOB SqlTrackingService has been changed

Please see 5.3; Default behavior for the retry logic has been changed.

7 System.Workflow.Runtime.DebugEngine

7.1 New attribute and enum to facilitate activity debugging

WorkflowDebuggerSteppingAttribute and WorkflowDebuggerSteppingOption enum are added to facilitate Branch mode stepping for Replicator, CAG and Parallel activities.

7.1.1 Migration Notes

7.1.1.1 Activities and Rules Migration and Code Changes

The WorkflowDebuggerSteppingAttribute(WorkflowDebuggerSteppingOption.NonSequential) attribute will appear on Parallel, CAG and Replicator activities. The custom activities can also take advantage of this for making the debugging experience more consistent.

8 System.Workflow.Activities

8.1 System.Workflow.Activities.StateMachineWorkflowInstance:GetLeafStates method has been marked as private

The Beta 2.2 release includes both a property “States” and a method System.Workflow.Activities.StateMachineWorkflowInstance:“GetLeafStates”.  The method GetLeafStates has been marked private, to provide a consistent API.  Instead, the property States, which provides the same information as GetLeafStates, should be used. 

8.1.1 Migration Notes

8.1.1.1 Workflow Migration and Code Changes

Workflows that are using the method GetLeafStates should be changed to use the property States instead.

8.1.1.2 In-flight Instance Migration

Workflows using the method GetLeafStates will not load, and will need to be redefined using Sates property instead.

9 System.Workflow.Activities.Rules
9.1 Behavior changes when comparing IComparable objects

· The “==” and “!=” tests on reference types have been changed to an identity test on reference types.  If the user wishes to use CompareTo or Equals to compare two objects, they must explicitly invoke the method.

· “>”, “<”, “>=” and “<=” will not be supported for reference types even if overloaded by that type

9.1.1 Migration Notes

9.1.1.1 Workflow Migration and Code Changes

This change will only impact workflows with rule expressions - with the above operators - that compare objects, where the left hand side (LHS) of the expression uses a type that implements IComparable or Equals.

In these cases, the desired behavior needs to be specified explicitly.  

1. For “==” and “!=” tests, if identity comparison is not required, following should be replaced:

myObject1 == myObject2 

with:

myObject1.CompareTo(myObject2) == 0 

or:
myObject1.Equals(myObject2)  //assumes that they have overridden





    // Equals(); otherwise it will be an identity comparison

2. For “>”, “<”, “>=” and “<=” operators, a workaround would be to implement IComparable and use the CompareTo method (Note that this is only relevant for reference types that have actually overridden these operators):

myObject1 > myObject2

would become:

myObject1.CompareTo(myObject2) > 0

Alternatively, the static method representing the operator overload could be used, e.g.

MyClass.op_GreaterThan(myObject1, myObject2)

9.1.1.2 In-flight Instance Migration

Dynamic update could be used to modify conditions/rules per the guidelines in the section above.

9.1.1.3 Host and Services Migration and Code Changes

None required unless the host/services code is creating the above expressions (e.g. as dynamic updates on running instances)

9.1.1.4 Activities and Rules Migration and Code Changes

The modifications suggested above should be applied.

9.2 New attribute parameters for specifying rule dependencies

New attributes have been added for specifying the forward chaining behavior of parameters passed to method calls.

New enum type:

enum RuleAttributeTarget { Parameter, This }

Provide a new overload with the RuleAttributeTarget enum to the constructor for RuleRead & RuleWrite attributes:

RuleRead(string path, RuleAttributeTarget target) // RuleAttributeTarget.This is the default for the current constructors

RuleWrite(string path, RuleAttributeTarget target)

When the RuleAttributeTarget is “This”, the path may be relative, or it may be an absolute path beginning with the token “this”:

RuleRead("foo/bar") ↔ RuleRead("this/foo/bar")
When the RuleAttributeTarget is “Parameter”, the path is an absolute path beginning with the parameter name, and followed optionally by a path to an inner member:

RuleRead("p1/x/y", RuleAttributeTarget.Parameter) → "p1" is a parameter name.

RuleRead(“p1”, RuleAttributeTarget.Parameter) →  “p1” is a parameter name, and the dependency is only on the parameter reference.

The path may be null to specify that there are no dependencies or side-effects:

RuleRead(null, RuleAttributeTarget.This) → method has no read dependencies on the target object

RuleRead(null, RuleAttributeTarget.Parameter) → method has no read dependencies on ANY parameters.  (Use individual attributes to turn them back on)

RuleWrite behaves similarly.

Note that a RuleInvoke attribute referencing a method with a RuleRead or RuleWrite attribute of type RuleAttributeTarget.Parameter will provide a validation error, since the dependencies cannot be accurately chased.

10 Other
10.1 Custom External Communication services can be specified using the application configuration files

A custom external communications service can now be added to the Workflow Runtime by specifying it in the Application or Web configuration files.

10.1.1 Migration Notes

10.1.1.1 Workflow Migration and Code Changes

Possible code changes in the host if a configuration file is used instead of specifying the custom external communication services. No code change is necessary for the workflows.

10.1.1.2 Host and Services Migration and Code Changes

The host won’t need to manually add services to the ExternalDataExchangeService.  All of this can be done via the Application or Web configuration files. 

10.2 XAML serialization of DateTime values is changing to preserve time zone information

Markup will use a different format for storing DateTime values to allow the specification of Time Zone information.

10.2.1 Migration Notes

10.2.1.1 XAML Changes

Serialized DateTime values are affected.  No OOB activities use DateTime, but custom activities might. Please see the related discussion at http://msdn.microsoft.com/netframework/programming/bcl/faq/DateAndTimeFAQ.aspx#Question9 for storing DateTime information.

This change requires any markup files using hard coded DateTime values to be updated as per guidelines above to ensure proper serialization/deserialization.

10.3 Configuration file option “EnablePerformanceCounters” has been added to enable/disable performance counters per runtime
The workflow runtime performance counters can now be enabled/disabled using the Application or Web configuration file.  The performance counters are enabled by default.  Setting “EnablePerformanceCounters” to False in the workflow runtime’s configuration section will disable the performance counters for that runtime instance.
10.4 Trace switch names have been renamed

The trace switches that could be specified in a configuration file have been renamed as follows:

· Runtime -> System.Workflow.Runtime

· Host -> System.Workflow.Runtime.Hosting

· Tracking -> System.Workflow.Runtime.Tracking

· Activity -> System.Workflow.Activities

· Rules -> System.Workflow.Activities.Rules

· LogTraces -> System.Workflow LogToFile

· WorkflowTraceToDefault -> System.Workflow LogToTraceListeners

10.4.1 Migration Notes

10.4.1.1 Host and Services Migration and Code Changes

If the application configuration file is using the WF trace switches, the names need to be changed as described above.

10.5  New indexes are added to persistence and tracking databases used by corresponding OOB services
New indexes are added to the databases used by OOB SQL Server persistence and tracking services, and various code improvements have been made to the *_Logic scripts.
10.5.1 Migration Notes

10.5.1.1 SQL/Schema Changes

Upgrading existing databases used by OOB SQL tracking and persistence services is possible from Beta 2.2 to RC2, RC3 and RC4 installations.

To upgrade such databases, the following steps should be taken

· Run the schema upgrade scripts provided for RC2, RC3 and RC4 (*_Schema_Upgrade.sql). Please note:  The schema creation scripts provided with the RC2, RC3 and RC4 installation (found in C:\WINDOWS\WinFX\v3.0\Windows Workflow Foundation\SQL) are intended for new installations.  Running the schema creation scripts when upgrading will result in data loss.

· Run the *_Logic.sql scripts (found in C:\WINDOWS\WinFX\v3.0\Windows Workflow Foundation\SQL)

10.6  Registry Key for WF runtime setup has been changed
The registry key created when the WF runtime is installed has been changed.

Registry key for WF Beta 2.2:
SOFTWARE\Microsoft\WinFX RunTime\3.0\Setup\Windows Workflow Foundation
Registry key for WF RC2, RC3 and RC4:
 SOFTWARE\Microsoft\Net Framework Setup\NDP\v3.0\Setup\Windows Workflow Foundation
10.6.1 Migration Notes

Setup packages created for custom solutions which check the WF registry key to determine whether or not it has been installed need to use the new registry key.
10.7  WF Runtime related folders’ locations have been changed
The locations of reference assembly files and related files have been changed.

Locations for WF Beta 2.2:
Reference assemblies

%Program Files%\ReferenceAssemblies\Microsoft\WinFX\v3.0\

Related files

%windir%\WinFX\v3.0\Windows Workflow Foundation

Locations for WF RC2, RC3 and RC4:
Reference assemblies

%programfiles%\Reference Assemblies\Microsoft\Framework\v3.0

Related files

%windir%\Microsoft.Net\Framework\v3.0\Windows Workflow Foundation
11 Cross Reference by Migration Type
11.1  XAML Changes

· 3.1 TransactionScopeActivity is renamed to CompensatableTransactionScopeActivity and two activities added, TransactionScopeActivity, CompensatableSequenceActivity
· 10.2 XAML serialization of DateTime values is changing to preserve time zone information
11.2  SQL/Schema Changes

· 10.5  New indexes are added to persistence and tracking databases
11.3  Workflow Migration and Code Changes

· 3.1 TransactionScopeActivity is renamed to CompensatableTransactionScopeActivity and two activities added, TransactionScopeActivity, CompensatableSequenceActivity
· 3.2 FaultHandlerActivity.Fault setter has been removed
· 3.4 Various changes for some dynamic update API’s
· 8.1 System.Workflow.Activities.StateMachineWorkflowInstance:GetLeafStates method has been marked as private
· 9.1 Behavior changes when comparing IComparable objects10.1 Custom External Communication services can be specified using the application configuration file
11.4  In-flight Instance Migration

· 3.4 Various changes for some dynamic update API’s
· 8.1 System.Workflow.Activities.StateMachineWorkflowInstance:GetLeafStates method has been marked as private
· 9.1 Behavior changes when comparing IComparable objects
11.5  Host and Services Migration and Code Changes

· 4.1 WorkflowInstance.Abort in a completed workflow will throw an exception
· 5.1 ManualWorkflowSchedulerService supports asynchronous processing of timers
· 5.2 TerminationTrackingService is moved to the SDK as a sample
· 5.3 Default behavior for the retry logic has been changed
· 5.4 Support for OLEDB connection strings for out-of-box (OOB) SQL Server based services has been removed
· 9.1 Behavior changes when comparing IComparable objects
· 10.1 Custom External Communication services can be specified using the application configuration files

· 10.3 Configuration file option “EnablePerformanceCounters” has been added to enable/disable performance counters per runtime
11.6  Activities and Rules Migration and Code Changes

· 3.4 Various changes for some dynamic update API’s
· 7.1 New attribute and enum to facilitate activity debugging
· 9.1 Behavior changes when comparing IComparable objects
11.7 Custom Designer Migration and Code Changes

None listed
11.8  Additional State Migration

None listed
11.9  Other

· 10.6  Registry Key for WF runtime setup has been changed
· 10.7  WF Runtime related folders’ locations have been changed
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