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How to write your own workflow engine

e ———

A Executable Code Blocks
A Passivate on idle
A Persist state of workflow

A Composition

SourceiEssential Windows Workflow Foundation, Shukla & Schmidt, Addison Wesley



Executable Code Blocks

A Activity Base Class

[ Serializable ]
public abstract class Maxtivity

{
}

public  abstract void Execute();

A Implement Base Class

public class ConsoleWriteline:Maxtivity

{
public string Text { get; set; }

public override void Execute()
{ Console.WriteLine (this. Text );}



Passivate on ldle & Reactivation

A Activities often waité
i e.g.forConsolel nput, Webservices, &
T Execution of other activities

A Passivate waiting workflows

A Wake them up, as Atimulusfiarrives

e V VY
Dispatcher




Passivate on ldle & Reactivation

A Do initial work

A Define named bookmark

public override void Execute( BookmarkManager mgr)
{

mgr.AddBookmark (" Readline ", this.ResumeWork );
}
public void ResumeWork(object ~ workitem ) {}

A External Di s p a twakesupfiwdrkflow on data arrival
A Defined bookmark is executed



My Workflow Engine

demo
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Activity Automaton

Faulting

Compensat-

Canceling ing

Executing g Closed

A State transitions only in shown direction

A Yellow: Manual transitions



Scheduling

A Single Threaded Scheduling Queue
A Using bookmark pattern

Activity 1
Callback
Activity 3
Execute
Activity 4
Execute

Activity 2
Cancel

A Sequential Execution (one at a time)
A All activity calls except Initialize

I Execute, Cancel, Compensate, HandleFault, ¢
I Stimulated Callbacks

A Scheduler Queue empty = Workflow idle



Scheduling in Parallel Activities

demo




Scheduling in Parallel Activity

Sequential Workflow
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Tipps for writing activitiese

A KeepExecute()) é shor't

A Kick off external services
I For long-running work

A Wait for callback from external service

A AP ar BExedut®hfimeansé
I Multiple activities waiting for callbacks at the same time

A Passivation only during idle ( A Wa i phiasesy fi )



External Services

A Run in host application context

A Added to workflow runtime from host

workflowRuntime.AddService ( new MuhService ());

A Access out of workflow activities (use interfaces)

IMuhService svc = GetService <IMuhService >();

A Called directly by workflow



Host to Workflow Communication

A WorkflowQueuingService provides queues
I Host A Workflow

A Register workflow queue in activity (best in Initialize)

WorkflowQueue queue = svc.CreateWorkflowQueue (" Queueld "true );
gueue.QueueltemAvailable += queue_QueueltemAvailable

A Send data from host to specific instance
instance.Enqueueltem (" Queueld ", " Bla", null, null);

A Fetch data in activity event
object data = queue.Dequeue ();



Custom Workflow Services &

d Communlcatlon




Activity Execution Context

A Encapsulates internal scheduler
I CloseActivity ()
I ExecuteActivity (child )
I CancelActivity (child )

A IServiceProvider for WorkflowServices

A Multiple AECs for one activity
I Loop iterations



Activity Execution Context

A Imagine a loop

while  (true )

{
Console.WriteLine (" Bla");
}
A Problem:

I Activity executed several times
I Multiple data states

A Solution:
I Create multiple AECs



Activity Execution Context Manager

e ———

A Manages different AECs

A Create a new sub-AEC:

ActivityExecutionContext =
aec.ExecutionContextManager.CreateExecutionContext (child );

A Child activity acts as template
I Copied to new Dynamic Activity



Custom Loop Activity

demo

Multiple Activity Execution Contexts




Persistence

A State of workflow is serialized (Passivation)

A WorkflowPersistenceService is used
I Included: SglWorkflowPersistenceService

A Workflow can be deserialized later on (Reactivation)

A MPersistence P 0 i # gave point for workflow state



Workflow Passivation

A Automatic
I Unload on Idle
<SqlWorkflowPersistenceService >, UnloadOnldle = true
I After activity completion

[ PersistOnClose ]
public class MyPersistActivity:Activity

{
}

A Forced by host

instance.Unload 0;



Workflow Reactivation

instance.Load  ();

or
workflowRuntime.GetWorkflow (gquid );



Workflow States

Suspended

Created Running >
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Terminate

A Workflow state A Arerminatedii
I In-memory instance discarded
I Removed from persistence store
I No resume possible

A Within workflow
i Unhandled Exceptions or SR

A Within Host

Instance.Terminate (..)



Abort

A Workflow state unchanged
I In-memory instance discarded
I Changes NOT persisted
I Resume from last persistence point possible

A Within workflow
I Tricky J

A Within Host

instance.Abort ()



Abort

Sequential Workflow

A Workflow aborted at B 3
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A Resume from A possible




Suspend

A Workflow execution paused
I Can be resumed later

A Within workflow

A Within Host

instance.Suspend  (..)

instance.Resume ()



Persistence, Workflow States

demo




Fault Handling

A Activity

protected override ActivityExecutionStatus HandleFault

( ActivityExecutionContext ectx , Exception exception )
{
}

A Composite Activity

faultHandlersActivity
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Faults

A Throw Activity

A Fault Propagation
I Parent fault handlers scheduled
I Unhandled exception @ top level: workflow terminates

I Can be stopped

this.SetValue (
ActivityExecutionContext.CurrentExceptionProperty
null

);



Fault Handling

demo







