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1

INTRODUCTION

The Metastorm Process Orchestrator for .NET is a bridging technology that connects Metastorm
processes and .NET assemblies.

This document is intended to:

1.1

Explain what the Metastorm Process Orchestrator for .NET is.
Provide an overview of how to use the Metastorm Process Orchestrator for .NET.
Summarize set-up information for the Metastorm Process Orchestrator for .NET.

Describe how .NET assembly methods, imported into an Integration Wizard collection
library by the .NET Activator, can be accessed.

Describe how custom extensions can be developed and executed in response to
Metastorm BPM process events.

Explain Metastorm BPM Visual Studio 2005 .NET Integration - Process Events

Acronyms

The following table lists the acronyms used in this guide:

Term Meaning
DLL Dynamic Link Library
ECL Metastorm Enterprise Component Library
GAC Global Assembly Cache

Metastorm BPM Release 7.6
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IDE Integrated Development Environment
IS Internet Information Services
XEL Metastorm XML Library file extension
XML eXtensible Markup Language

1.2 Terminology

Table 1: Acronyms

The following table lists terms that have specific meanings for this guide:

Term

Meaning

.NET Activator

A tool that allows a System Integrator to create a Metastorm XML Library
(XEL) file which contains an Integration Wizard Collection and a script to
expose the functions contained within the Integration Wizard Collection to
the Process Designer.

Metastorm Enterprise
Component Library for .NET

Class library that exposes a .NET component based interface to Metastorm
functionality.

Metastorm Code Behind
Project

A Visual Studio .NET 2005 project that integrates code behind to a
Metastorm Designer procedure. The project is created using Process
Events.

Refer to section 6 Creating Process Events in Visual Studio .NET

Metastorm Client

Application used to access Metastorm processes.

Metastorm Designer

Application used by a Process Designer to design Metastorm processes.

Metastorm Engine

A single Metastorm server process.

Integration Wizard collection
library

A library that contains an Integration Wizard collection. The Integration
Wizard collection contains additional Integration Wizard function definitions
and can be viewed via Library Properties.

For further information, refer to the Designer User Manual.

Integration Wizard Collection

A Set of Integration Wizard functions that are defined in a library
for use in a Metastorm procedure.

.NET Developer

The person who imports a Metastorm BPM process and uses
the extended Visual Studio functionality to create .NET
assemblies containing code to be invoked in response to
Metastorm BPM Process Events.

Process Designer

The person who uses the Metastorm Designer to create a
process. The Process Designer can use functions provided by
the System Integrator and delegate process events.

System Integrator

The person who uses the Activator to create a set of Integration
Wizard Collection functions that will be available to a Process
Designer.

Table 2: Terminology

1.3 Getting Further Information

This manual does not cover, in detail, the Metastorm .NET Activator, the Metastorm Enterprise
Component Library (ECL) for .NET, the ASP.NET Web Parts, the Integration Wizard component
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of the Metastorm Designer or server-side scripting with Jscript .NET. The following table lists
where to find detailed information on these topics:

For Information on See
Metastorm .NET Activator Metastorm .NET Activator Help (accessible from the .NET Activator)
Metastorm Enterprise Metastorm Enterprise Component Library for NET Usage Guide
Component Library for .NET
Integration Wizard Designer User Manual
Process Events This document and the Metastorm Process Events Help (accessible from
the Process Events wizard).
Server-side scripting with Scripting Developer Guide
Jscript NET

Table 3: Getting further information

Metastorm BPM Release 7.6 May 2008 7
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2 WHAT IS THE METASTORM
PROCESS ORCHESTRATOR FOR
NET?

The Metastorm Process Orchestrator for .NET provides interoperability between Metastorm
processes and services implemented as .NET components.

The Process Orchestrator for .NET can be used by a Visual Studio .NET developer to:

e Develop application components as .NET Assemblies. The Metastorm .NET Activator
enables methods from .NET Assemblies to be stored in an Integration Wizard collection
library which, when the library is attached to a procedure, updates the Integration Wizard
in the Metastorm Designer with the methods. These methods can then be invoked by
Metastorm procedures.

¢ Delegate certain process events from within the Designer. Then create assemblies using
the Metastorm BPM Process Code-Behind Project template in Visual Studio to handle the
delegated process events.

In addition, .NET developers can use the Metastorm Enterprise Component Library for .NET to
access Metastorm functionality via a component based interface.

& For further information on the Metastorm Enterprise Component Library for .NET, refer to the
Metastorm Enterprise Component Library for .NET Usage Guide.

Web developers can also use the Web Client ASP.NET web parts to build websites using Visual
Studio that contain Metastorm functionality.

& For further information, refer to the Web Client ASP.NET Web Parts Developer Guide.

8 May 2008 © Metastorm Inc.,2008
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3 USING THE PROCESS
ORCHESTRATOR FOR .NET

3.1 Importing Methods via the Integration Wizard
The Process Orchestrator for .NET is used in the following way:
1. A Visual Studio .NET Developer develops application components as .NET Assemblies.

2. A System Integrator uses the Metastorm .NET Activator to make selected .NET classes
available as functions within the Metastorm Designer’s Integration Wizard, as follows:

i. The System Integrator runs the Metastorm .NET Activator.

ii. The System Integrator uses the .NET Activator to specify a .NET Assembly Cache
(GAC), Zap Cache or downloaded Cache, browsing to another PC if necessary.

iii. The .NET Activator uses Reflection to interrogate the list of .NET components
hosted in the Cache and provides the System Integrator with a list of the classes and
methods exposed by each assembly.

iv. The System Integrator selects which methods they want to be available as Integration
Wizard functions in the Metastorm Designer.

v. The .NET Activator then creates a Metastorm library containing a script with these
functions.

vi. The .NET Activator saves the library in .XEL format.

& For information on using the Metastorm .NET Activator to import methods from .NET
assemblies into the Metastorm Designer, refer to the .NET Activator Help. This can be
accessed from the .NET Activator.

3. A Process Designer publishes the library.
4. A Process Designer can use functions exposed by .NET Assembly components from

within Metastorm procedures by including the created library within their procedures. If
the .NET Assemblies are:

Metastorm BPM Release 7.6 May 2008 9
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= Stateless, the Integration Wizard can be used.

= Stateful, Process Designers can use these assemblies directly from the Metastorm
Designer Script Editor. A skeleton script including class declaration and instantiation
is available, but scripting of the method calls may need to be modified manually.

& Stateless assemblies are those in which a single method can be called without requiring any previous
methods to be called.

p Stateful assemblies are those which require a number of method calls. An example would be if you
were to receive a result back from a rules engine, pass the value into the assembly and then perform
other actions using different functions in the assembly.

3.2 Visual Studio .NET Integration

A Visual Studio .NET developer writes process events which are triggered by events exposed in
the Designer.

& Refer to section 6 Creating Process Events in Visual Studio .NET.

10 May 2008 © Metastorm Inc.,2008
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4

4.1

4.1.1

SETTING UP THE PROCESS
ORCHESTRATOR FOR .NET

Supported Environments and Installation Prerequisites

.NET Activator

Microsoft .NET framework version 2.0.
Microsoft .NET 2.0 Software Development Kit

Enterprise Component Library for .NET Server Components

Metastorm Engine 7.5 or later.

DCOM Access permissions granted to the installing user.

Microsoft Internet Information Services, when HTTP hosting is configured.
Microsoft .NET framework version 2.0.

Enterprise Component Library for .NET Sample Client

Microsoft Internet Information Services.
ASP.NET 2.0.
Microsoft .NET framework version 2.0.

Process Events

Microsoft .NET framework version 2.0.
Metastorm Process Metadata Service

The Process Metadata Service is a web service which queries the Metastorm repository and
provides calling applications with specific information about published processes. For example, it
provides a list of the available process maps. For a particular map, it can provide a list of all the
available actions within the map, together with form field definitions etc. The Metastorm Process

Metastorm BPM Release 7.6 May 2008 11
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Metadata Service can be installed from the Metastorm BPM CD. It can be found under the
“Metastorm Process Engine” component.

& The Process Metadata Service is not installed by default.

4.1.5 Complex Types

= Metastorm BPM Designer
= Engine support for Process Orchestrators (if Metastorm Process Engine is installed)

4.1.6 Engine support for Process Orchestrators

e Metastorm Engine 7.5 or later.

4.1.7 ASP.NET Web Parts

e Visual Studio 2005
e  SQL Server 2005 Express Edition

/ In order to install the .NET framework version 2.0, Windows Installer version 3.0 must be installed.
This is installed as part of Windows Server 2003 or can be installed separately.

& For further details of supported environments and installation prerequisites for Metastorm
BPM, refer to the Supported Environments guide and Installation Prerequisites guide
provided with the main product.

4.2 Installation
To install the Process Orchestrator for .NET:
1. Insert the Process Orchestrator for .NET CD into your CD drive.

If the drive is:

= Configured to autorun, the installation procedure starts automatically
= Not configured to autorun:
i. Access Windows Explorer and browse to the files on the CD.

ii. Double-click the file Autorun.exe to start the installation.
The autorun screen is displayed.
2. To proceed with the installation, click on the Process Orchestrator for .NET link.

= You see the initial screen of the Process Orchestrator for .NET installation:

12 May 2008 © Metastorm Inc.,2008
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Welcome to the Wizard for Metastorm
Process Orchestrator for NET

The wWizard will inskall Metastarm Process Orchestrakor for JWET
on your compuker, To continue, click Mext,

WARNIMNG: This program is prokected by copyright law and
inkernational kreaties.

< Back I Mext > ] [ Cancel ]

i Metastorm Process Orchestrator for .NET - Installation Wizard E

Figure 1: Metastorm Process Orchestrator Installation Welcome Screen

3. Click on the Next button.

The License Agreement screen of the Process Orchestrator for .NET installation is

displayed:

License Agreement

Plzase read the Following license agreement carefully,

>

Metastorm BPME (formerly known as e Work®) Version 7 Software
License (“License™)

Ifyou hawe not signed a software license agreement with Metastorm, the fallowing
terms and conditions will apply.

This License applies to Metastorm BPM sofbware "Software™. By downloading or
installing the Software, you agree to he bound by the terms ofthis License which

will gowern yaur use ofthe Software. Ifyou do not acceptthese terms you must
discontinue downloading or installing the Software, keeping no copy, and within
fourteen {14 days of purchase return the Sofhware with its original packaging and %

(#)1 accept the terms in the license agreement

{21 do not accept the terms in the license agreement

i Metastorm Process Orchestrator for .NET - Installation Wizard E|

[ < Back, “ Mext > ] [ Cancel

]

Figure 2: Metastorm Process Orchestrator License Agreement Screen

4. Click Print to print the installation and startup information.

5. Select the I accept the terms in the license agreement radio button.

Metastorm BPM Release 7.6 May 2008
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6. Click on the Next button.

= The Custom Setup screen of the Process Orchestrator for .NET installation is
displayed.

i Metastorm Process Orchestrator for .NET Release 7.6 - Installation Wi... @

Custom Setup e}

Select the program Features you want installed.

Click on an icon in the lisk below to change how a Feature is installed.

Feature Description
LMET fi or .

"HET ECL Client Inkeqration This Feature will install common

JMET Activator files,
MMetastorm BPM Wisual Studio 2005 Inkegratic

= v| Metastorm Process Events Library

(= ~ | Metastarm Complex Types Support
(= ~ | Metastarm Process Engine support for POs This Feature requires 2036KE on
=

~| A5P.MET Web Parts vour hard drive,

< >
Install to:
C:\Program Files\Metastarm BRI,

[ Help ] [ Space ] [ < Back ” Mext = ] [ Cancel

Figure 3: Metastorm Process Orchestrator Custom Setup Screen

& The options that appear on this screen depend on the versions of the .NET framework that are
installed.

& The feature “Metastorm Process Engine support for POs” can only be installed if the Metastorm BPM
Process Engine is installed. Selecting “.NET Activator” requires the installation of “Metastorm

Process Engine support for POs”. If “Complex Types” is selected, this feature is only required if the
Engine is installed on the same machine.

& For further information on Process Orchestrator for .NET component information, refer to the .NET
Activator Help (accessible from .NET Activator) and Enterprise Component Library for NET Usage
Guide and Web Client ASP.NET Web Parts Developer Guide. Details on Complex Types support can
be found in the Designer User Manual.

7. Select the components of the Process Orchestrator for .NET that you want to install.

8. Click on the Next button.

= The Destination Folder screen of the Process Orchestrator for .NET installation is
displayed:

14 May 2008 © Metastorm Inc.,2008
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folder,

Destination Folder !
Click Next to install to this folder, or dick Change to install to a ¢

=

Install Metastorm Process Orchestrator for JNET to:

C:'Program Files\Metastorm BPMY,

Figure 4: Metastorm Process Orchestrator Destination Folder Screen

9. If you want to install the Process Orchestrator for .NET to a location other than the
default location, click on the Change button and browse to a new location.

& The Destination Folder screen is only displayed if Metastorm BPM has not been installed.

10. Click on the Next button.

= The Connection Setup screen of the Process Orchestrator for .NET installation is

displayed:

i Metastorm Process Orchestrator for .NET Release 7.6 - Installation Wi... E|

Connection Setup

Specify Process Engine Service List location

METASTORM
BPM®

belo,

Path

Please, specify the location of the Process Engine Service List (EngineServiceCaonfig. xml)

Engine Service List location

(#)URL path

() PhysicalfUNC path

Browse. ..

|htt|:| M <servername =/ <virtualfolder =/Engine3erviceConfig, xml

Metastorm Web Client Base URL

|http:IIﬁservernameﬂMetastnrm

[ < Back,

Mext > ] [ Cancel l

Figure 5: Metastorm Process Orchestrator Connection Setup Screen

Metastorm BPM Release 7.6
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11. Set the radio buttons to select the link to the location of the Process Engine Service List
to either a Physical/lUNC path or a URL.

= If the Engine is to be installed on the same machine the path defaults to the local
Engine location.

= |f the Engine is installed on another machine then enter the path or browse to the
location if the Engine is already installed. Expose the folder containing
EngineServiceConfig.xml on that machine as a network share with the
appropriate permissions to access via UNC path.

= |f the connection is over HTTP enter the URL in the format:
http://<enginecomputer>/escripts/EngineServiceconfig.xml.

& The engine service file EngineServiceConfig.xml can be configured to contain multiple services.

& For further information on customizing EngineServiceConfig.xml refer to the Metastorm
Administration Guide.

12. Set the Web Client Base URL.

= The Metastorm Web Client Base URL is defined as:
http://<Web Server Name>/<Metastorm Virtual Folder Name>

& This option is only available is the user selected ASP.NET Web Parts in the Installation Screen.
13. Click on the Next button.

= The Database Setup screen is displayed:

i Metastorm Process Orchestrator for .NET Release 7.6 - Installation Wi... El

Database Server G}

Select DEMS and authentication method For the ASP.MET web Parts sample

Select the database server boinstall the ASP.MET Web Parts Beer House sample database bo
fram the lisk below, or click Browse to see a list of all database servers,

Database Server:

.
Connect using:
(#) Windows authentication credentials of current user
() Server authentication using the Login ID and password below
|

[]Attach Beer House sample ba local DEMS?

[ < Back. H Mext = ] [ Cancel ]

Figure 6: Metastorm Process Orchestrator Database Server Screen

14. Click on the Next button.

16 May 2008 © Metastorm Inc.,2008
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= The Ready to Install screen of the Process Orchestrator for .NET installation is
displayed:*

Ready to Install the Program c}

The wizard is ready to beqin installation,

Click Install to begin the installation.

If wou want bo review or change any of your installation settings, click Back, Click Cancel to
exit the wizard,

[ < Back. ” Install ] [ Cancel ]

Figure 7: Metastorm Process Orchestrator Ready to Install Screen
15. Click the Install button.

= The Process Orchestrator for .NET is installed.
16. Click the Finish button.

17. Start the Engine service.

18. Start the ECL service.

4.2.1 Troubleshooting Installation
Unable to access the BPMEngine.Net URL

When a client using the Engine’s .NET interface attempts to connect to an engine on another
machine, the following error may be reported:

Access denied 401 error.
To resolve this problem, open the Internet Information Services administration tool, and change

the BPMEngine.Net virtual folder to turn on Integrated Windows Authentication (IWA). Connect
to the service using the machine with the web service installed via the ECL test client.

Metastorm BPM Release 7.6 May 2008 17
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5

CALLING IMPORTED METHODS VIA
THE INTEGRATION WIZARD

You can use the .NET Activator to import functions exposed by .NET Assemblies into a
Metastorm Integration Wizard collection library.

& For details of how to import functions exposed by .NET, refer to the .NET Activator Help
(accessible from the .NET Activator).

To use functions, exposed by .NET Assemblies, in a Metastorm procedure, you must:

1.

4.

5.

Deploy the assemblies in both the designer\dotnetbin and the engine\dotnetbin directories
using Visual Studio.

Publish the library.
Associate the library with a procedure.
Call imported methods via the Metastorm Designer Integration Wizard.

Publish the procedure.

The following subsections describe these steps in more detail.

5.1

Publishing the Library

The .NET Activator produces a Metastorm library containing an Integration Wizard collection.

To publish the library:

1.

2.

3.

Access the Metastorm Designer.
Open the library by selecting the File menu then the Open menu item.

View the Integration Wizard collection, if required, as follows:

18
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i. Select the File menu, then the Library Properties menu item.

_iBixi
General | LDAP Aliases | Integration Wizard Collection |
Owner Pazsword
IF'auI Pazcal
Company
IMetastorm Ine
Diezcription
Last zawed : 31/07 /2006 15:23:56
QK. I Cancel Help
g
Figure 8: Library Properties
ii. Click on the Integration Wizard Collection tab.
_ioix
Gene[all LDAP Aliases  |ntearation Wizard Collection I
E..
Testhzzembly. TestinSting(a)... Opern... |
o Testtgsembly, TestlnBool(a)...
i Testdssembly. TestinDouble(a)... Delete |
i Testégsembly. TestinLongla)...
Save bs... |
ak. I Cancel | Help

Figure 9: Integration Wizard Collection

iii. Click on the OK button.

4. View or edit the scripts containing the imported functions, if required, as follows:

i. Inthe main Designer window, select the View menu, then the Scripts menu option.

ii. Click on the Server tab.

iii. Edit a script, if required, by selecting the script then clicking on the Edit button.

iv. Click on the Close button.

5. Publish the library by selecting the File menu, then the Publish menu option.

Metastorm BPM Release 7.6
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5.2 Associating the Library with a Procedure

To access the new Integration Wizard items that correspond to the imported .NET methods, you
must associate the new library with a procedure via Procedure Properties.

& For further information on associating a library with a procedure, refer to the Designer User
Manual.

To associate the library with a procedure:

1. Create a new procedure by selecting the File menu then the New menu option, or open an
existing procedure by selecting the File menu then the Open menu option.

2. Add the library to the procedure, by selecting the File menu then the Procedure Properties
menu option.

3. Click on the Used Libraries tab.

ﬁé_'Procedurel Properties o ] 24
General Used Libraries | LD&P Aliasesl
‘work Offine |w || Library Name w || Wersion |w | Published w || Description hd Delete |
pdate |
QK. I Cancel | Help

Figure 10: Used Libraries Tab
4. Click on the Add button and browse for the required library.

5. Click on the OK button.

5.3 Calling Imported Methods via the Integration Wizard

Once the library has been published and associated with a procedure, the imported methods are
available for selection in the Integration Wizard when that procedure is open in the Designer.

To incorporate .NET Assembly functions into a procedure:

1. For any event where you want to incorporate any of the required functions, use the
Integration Wizard to access the functions, under the specified category.

20 May 2008 © Metastorm Inc.,2008
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2. Enter any values required, by the function, as parameters.

3. Click on the Next button.

& For further information on using the Integration Wizard, refer to the Designer User Manual.

5.4 Publishing the Procedure
To publish the procedure:

1. If the .NET assembly with the imported functions is in a DLL, ensure the DLL is in the
following location:

<Metastorm Installation Directory>\Engine\Dotnetbin
2. Select the View menu then the Options menu option.
3. On the Publisher tab, ensure the Enable versioning option is checked.
4. Click on the OK button.
5. Publish the procedure by selecting the File menu then the Publish menu option.

= The procedure can now be accessed from a Metastorm Client.

5.5 Full Name Binding

If a file is referenced from the GAC, it requires a full name binding, including a version and a
public key token, as well as the assembly name, where as before only the assembly name was
required.

For example, in an earlier Version of Metastorm BPM, the following call to an assembly method
in the GAC would be valid:

%resGet_FolderID:=%ScriptEval (JScript_NET, ,%Procedure.Name, %M
apName, ""eWork.Activator.TestClass. Invoker.Activate","TestClas
s","TestClass.eWorkObject',"'get_FolderID","Public'™)

Now, the function must be to the following format:

%resGet_FolderID:=%ScriptEval (JScript.NET, ,%Procedure.Name,%M
apName, ""eWork.Activator.TestClass. Invoker _Activate","TestClas
s, Version=2.0.0.0, Culture=neutral,
PublicKeyToken=0fa3cc64eebf4c8b", "TestClass.eWorkObject™,"get
_FolderlID","Public'™)
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6 CREATING PROCESS EVENTS IN
VISUAL STUDIO .NET

Process Events Integration is a method of separating Process Design from event implementation.

Process events are external events that are created via a wizard that connects Metastorm BPM
processes to Visual Studio .NET. This separates the design and coding processes.

Processes are setup in Designer and the process event handlers are created using the Designer via
the Integration Wizard and Visual Studio 2005 .NET.

Process events setup using Visual Studio 2005 enable a .NET developer to develop customized
events that respond to Metastorm BPM process events. The customized events can be written
using C# or Metastorm BPM language.

The people involved in process events are:

e Process Designer - the participant who uses the Metastorm BPM Designer to create
process maps and delegates .NET event handler assembly functionality from a Metastorm
BPM process.

e _NET Developer - the participant who imports a Metastorm BPM process and uses the
extended Visual Studio functionality to create .NET assemblies containing code to be
invoked in response to Metastorm BPM process events.

This section goes through the steps required to create external process events in .NET:
1. The Process Designer publishes the Process Events Library using the Designer.

2. The Process Designer creates and publishes procedures setting event handler options
which call .NET events.

3. The .NET Developer creates a Metastorm BPM Process Code-Behind Project which
contains the skeleton code for creating process events.
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4. The .NET Developer creates C# source code inside the process events skeleton using
Visual Studio.

5. The .NET Developer builds and deploys the assemblies in the engine\dotnetbin or
engine\dotnetlib folder.

6. The Process Participant is now able to fill in the relevant forms using a browser.

In addition to the above steps, this section also explains what to do when stages, maps or events
that may have been renamed, deleted or added.

6.1 Architecture

The exposure of the Process Events has been designed as shown in the following diagram:

DESIGN DEPLOY IMPLEMENT
Process
Process Participant

Designer

Request Process

4—\ Operation
\

Metastorm
i Client
Script Invokes >
Metastorm External Events Response
Database AN

DLL
e ——
N

.NET
Developer
Figure 11: Process Events Architecture
6.2 Publishing the Process Events Library

The Process Events Library contains a script which is required for calling an external event
handler defined in Visual Studio 2005.

To use the Process Events Library the Process Designer:
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1. Opens the Process Events Library
2. Publishes the Process Events Library
3. Associates the Process Events Library with a new or existing process.

4. The Event Handler category is now available in the Integration Wizard.

& For further information, refer to 6.3.2 Exposing Process Events in Designer.

6.3 Creating and Publishing Procedures using the
Designer

6.3.1 Creating a Procedure

A Metastorm procedure is created using the Designer to automate business processes using maps,
folders, stages and actions.

The Metastorm process is represented by maps, stages, forms and actions in the Designer. The
Process Designer can insert formula and script code in the Designer to execute events. The events
can be created in Designer or the events can be exposed using the Integration Wizard. The
exposed events call external event handlers created in .NET.

Events are found in the Do This properties tab and typically are:

e When Action Started

e When Action Completed
e When Stage Started

e When Stage Completed
e When Form Loaded

e When Form Completed

& Form control events, for example buttons and text fields, are not supported.
& For further information on creating procedures refer to the Designer User Manual.

6.3.2 Exposing Process Events in Designer

Each process in a procedure can have its event exposed to Visual Studio .NET solutions. Process
events can be exposed:

e Locally
e Globally

In order to use exposed process events and customized extensions, Process Events
Library.xel should be published and associated with the procedure. This library contains the
External Event Handler Integration Wizard function which contains a generic event for for local
and global exposed processes.
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Locally

The events can be exposed process by process by placing a call to a formula which inserted
manually or using the Integration Wizard.

The Integration Wizards Collections Library contains a %¥ExecuteExtensionEval call to
invoke a JScript.NET to handle process events. The External Event Handlers item identifies the
Procedure Name and invokes the correct action, form or stage event.

Each action, form and stage can have process events exposed as required. These are exposed as
follows:

1. Associate Process Events Library.xel with the procedure.

2. Select the action, form or stage.

3. Select the Do This tab in the Properties window.

4. Select the event, for example, When Action Started.

5. Click the Integration Wizard button

6. Select the Event Handlers category and the External Event Handler item
7. Click Finish

8. The following syntax is automatically created:

%ExecuteExtensionEval (JScript.NET, %Procedure.Name, %MapName
"Metastorm.ProcesskEvents.HandleExternalEvents.DelegateEvents

»)

9. The process can then be published.

& This script will run the relevant NET code. This function call should not be modified.

Globally

All Process Events can be exposed using the Map property tab of the map. This tab contains two

options which globally expose process events:

o Delegate all external events for map
e Perform delegated events before local event
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Figure 12: Map Properties highlighting Process Events options
Delegate all external events for map

This is a check box property which defines whether all the events of a process will be delegated
to an external .NET assembly. Local events can still be defined if required. When checked, this
option implies that each event has the External Event Handler script applied to it.

Perform delegated events before local event

This defines when the process engine will invoke the delegated events when all processed events
are delegated. The default value (unchecked) performs delegated events after the local event. The
property is only active if the Delegate all external events for map is checked.

# The Process Events Li brary.xel needs to be associated with the procedure for these
options to have an effect.

rd If the user has also delegated external events in a local reference, the external event will be fired twice.

& Admin Forms are not included by the Delegate all external events for map option. To include Admin
Form, for each Admin Form apply local events to the forms (When Form Loaded and When Form
Saved) for them to be included.

6.4 Creating a Metastorm BPM Process Code-Behind
Project

Metastorm BPM provides a Process Events Wizard which is a custom Visual Studio project
wizard. It allows the developer to create a new solution based on data retrieved from a Metastorm
database via a user selected Web Service. The solution will contain one or more projects with
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each project corresponding to each procedure retrieved from the database and selected by the
user. For each project a class library is automatically generated by the wizard.

VS 2005 Project bypes: Templates:

¥isual Studio installed templates

I Metastorm BPM Process Code-Behi.., I nVOke a
Visual C++ (£ Class Library leard

Cther Project Types EConsole Application
Start New Metastorm
Process Events Wizard

e B AR e Welcome to The Metastorm Process Events Wieand
Solution Explorer - Metastorm.ProcessEvent..[%) '&\
BLEELS Bl ot
[ Solution MekastormBPME vents1' (1 praject) . I
o @ H Id I 10 the Following £eps you ™
A eameirnia Build & Deploy _
Deplay Process to Eng ine L. Connect ko & process metadata web service.
: Debug With Pracess Engine - 2. Select v it precadures.
4 Buid MaChlne 3, e #vants b be rigorted.
frebuid 4. Creste code behind evert dasses for seleched processes.
To contiram, dick Next .
] ks comnact b el it procmes set aclits vesh corvicn
Carcel et > Helo
Wizard Opens a VS

2005 Metastorm
BPM Process Events
Solution

Figure 13: Process Events Workflow
The Process Events Wizard takes the user through a set of serial steps via a standard ‘wizard’

interface, a sequence of dialog windows, where information will be entered and/or approved by
the user before proceeding to the next step. Help is provided from the Wizard.

& Please be aware that the Process Events Help may be displayed behind Visual Studio when the Help
button is clicked in the Wizard.

The steps for creating a Process Events project are:
1. Open Visual Studio .NET.
2. Select File | New | Project from the menu.
3. Select Project Type Visual C#.

4. Select Metastorm BPM Process Code-Behind Project template.
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Figure 14: Metastorm BPM Process Code-Behind Wizard — New Project

5. Enter the location and solution name.

rd Any project name entered will be overwritten by the wizard.

& The location name of the project plus the file name should not exceed 248 characters. It is
recommended that the .NET Developer does not use the default Visual Studio path as the
dynamically created map classes may exceed this limit.

6. Click OK.

7. An introductory window is displayed to the user, explaining the wizard functionality.
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£ Metastorm Process Events Code Behind

:\ Welcome to The Metastorm Process Events Wizard
o} This wizard will enable vou ko create an assembly to handle external
\..____ events fram Metastorm BPM and integrate therm inko a process,

In the following steps wou will be able to:

1. Connect ta a process metadata web sarvice,

Z. Select and import procedures,

3, Wiew events to be imparked.

4, Create code behind event classes for selected processes,
To continue, click Mext,

[] Auto connect ko defaulk process metadata web service

Figure 15: Metastorm Process Events Code Behind Wizard — Welcome

8. Check Auto connect to default process metadata web service if you have already have
a default process metadata web service. The default configuration is set in the Metadata
Web Service Connection Details. The default configuration is automatically moved to the
top of the service list.

rd Checking this option, skips steps 10 and 11.
9. Click the Next button.

10. Choose the desired Metadata service to connect to by using the drop down, filling in the
URL and authentication type if required.
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£ Metastorm Process Events Code Behind

Process Metadata Web Service Connection Details
Provide walid credentials ko the metadata service, in order to retreive event enabled processes —

Alias: |Default Service w | Praxy Details

|:| |I=e Proxy

URL: |htt|:u:,l',l'Iu:ucthu:ust,l'MetastDrm.Cu:ummu:un.F‘ru:u:|

Twpe: |Integrated Windows Authentication v| | |

Defaulk Configuration

[ Update H Delete ]

[ Cancel ][ < Back ][ M et = ]

Figure 16: Metastorm Process Events Code Behind Wizard - Web Service Connection Details

& The Metastorm Process Metadata Service should be installed on the same machine as the engine and it
is only used in a development environment.

&> For configuration details refer to section 6.7 Configuring Process Metadata Web Service
Connection Details.

11. Click Next.

12. Select and import procedures from the displayed list. All procedures in the list contain
exposed events.
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£ Metastorm Process Events Code Behind

Select the procedures to be imported inko YS2005, This step will select processes which conkain

Import Metastorm BPM processes
a——
externally delegated events —

Procedures:

[ [ Priight

Al l l Mone ]

Cancel ][ < Back M et = Finizh

Figure 17: Metastorm BPM Process Events Code Behind Wizard — Import Procedures
13. Click Next.

14. A hierarchical ‘tree view’ of the selected procedures is displayed.
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£ Metastorm Process Events Code Behind
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Figure 18: Metastorm BPM Process Events Code Behind Wizard — Review External Events
15. Click Next.

16. The wizard generates a new Visual Studio solution based on the procedures selected by
the user.
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£ Metastorm Process Events Code Behind

:.\ Congratulations!

} Congratulations! You have successfully selected the external
\_____ events that wou want to access using Yisual Skudio 2005, Yau
are about bo import wour selected process(es).

Click 'Finish' bo create the Yisual Studio solution conkaining the
Events vou specified,

Cancel ] [ < Back Finizh ] [ Help

Figure 19: Metastorm Process Events Code Behind Wizard - End
17. Click Finish.

The default project created has the name
Metastorm.ProcessEvents.<ProcedureName>. The solution name is defined by the user
in the first screen of the wizard.

Each project consists of C# files relating to each Map and each Admin Form group containing
External Events.

& Non alphanumeric characters (except )that are accepted by Designer in Stage, Form, Actions or
Event names, are replaced with the corresponding character code. For example a Stage named
Process & Review in Designer will be amended to Process_chr32_chr38_chr32_Review in Visual
Studio, where chr32 =space and chr38=ampersand.

6.5 Using a Metastorm BPM Process Code-Behind
Project

A project created using the Metastorm BPM Process Code-Behind Project template consists of:

e The solution name, defined in the Process Events Wizard.
e The project name which is Metastorm.ProcessEvents.<ProcedureName>

e The files within the project. A single component is created for each Map and each Admin
Form which contains two partial classes for each process. The files are named
<MapName>.cs and <MapName>.Fields.cs
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o A tree view of the processes including action, stages, forms, custom variables and events.
The tree view is for informational usage only so that the developer can determine the
process context of the events.

e Events skeletons which are created using the procedure, map, form, action and stage
names defined in Designer.

e Resynchronization option.
The code skeleton has two dependencies:

e Metastorm.Engine. Interface75
e Metastorm.ProcessEvents.CodeBehindSupport

The first dependency gives access to the 1Folder Interface. The second provides support for
the auto generated code in the skeleton.

The 1Folder Interface provides access to functions exposed by the Metastorm BPM language.

Metastorm BPM Code-Behind Project comes with IntelliSense to assist the .NET developer.

&  Refer also to When Formulas are evaluated in the Designer User Manual for a
description of the order in which process events are fired.

6.5.1 Process Events Class Diagram

The Process Events Wizard generates a skeleton for the code. The diagrams below show a
published procedure with the corresponding .NET code. The Delegate all external events for
map property has been checked in Designer.
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Figure 20: Procedure in Designer and Visual Studio 2005

& Non alphanumeric characters accepted by Designer in names are replaced with the corresponding
character code. For example a Stage named First Stage in Designer will be amended to
First_chr32_Stage in Visual Studio, where chr32 =space.

6.5.2 Procedure

Each map and each Admin Form in a procedure is split into two partial classes.

e <MapName>.Fields.cs which contains:
= Private members of the map class
= The initialization of the map owned objects.
= Actions
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= Forms

= Stages

= CurrentVersion, metastormFolderiInstance, WarnMode, IsAdmin
e <MapName>.cs which contains:

= Properties: - CurrentVersion, metastormFolderlnstance, WarnMode,
IsAdmin

= Methods — Events, Initialize Component, MapName
= Nested Types — Warning Status.
= Public properties of the map class.
= Initialization of user configurable values.
The structure is created mirroring the Designer naming conventions and structure.

pr Map Segments are integrated into the parent map so that the segment belongs to the parent’s map’s
class file when added to a Code-Behind project.

rd Stages, Forms and Action do not provide access to the Metastorm Object Model via
metastormFolderInstance, this means that the developer is able to use
metastormFolderInstance.Action.StartsStage but unable to use
ActionName.StartsStage.

6.5.3 Stages

Each stage has private variable and public accessor methods. Private stage names are prefixed
with “m_". Variable Names are prefixed with the object type.

Stage Names

private Stage m_<ObjectType:Stage><StageName>;
public Stage <ObjectType:Stage><StageName>

{
get

{
}
set

{
}

return m_<ObjectType:Stage><StageName>;

m_<ObjectType:Stage><StageName>= value;

}

Events related to stages are in the format:
Start Event

public bool <ObjectType:Stage><stageName>WhenStageStarted()
{

}

Finish Event

return true;
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public bool <ObjectType:Stage><stageName>WhenStageCompleted()
{

}

return true;

& Non alphanumeric characters that are accepted by Designer in Stage names that are accepted in
Designer are replaced with the corresponding character code. For example a Stage named Process &
Review in Designer will be amended to Process_chr32_chr38_chr32_Review in Visual Studio, where
chr32 =space and chr38=ampersand.

& Rule stages: OnlnvokeRule is executed via the preceding When Action Completed.
Common Stages

Common stages are not included by name in a Code-Behind Project. Instead, all actions from a
common stage are assigned to the corresponding stage.

For example, there is a common stage called “MyCommonStage” which has a common action
“MyCommonAction”. The “MyCommonStage” is applied to “MyFirstStage” and
“MySecondStage” resulting in the following code:

public Action ActionMyCommonActionFromStageMyFirstStage

{
get

{

return m_ActionMyCommonActionFromStageMyFirstStage;

m_ActionMyCommonActionFromStageMyFirstStage = value;

}

public bool
ActionMyCommonActionFromStageMyFirstStageWhenActionStarted()

{

}

public bool
ActionMyCommonActionFromStageMyFirstStageWhenActionCompleted(

)
{

}

public Action ActionMyCommonActionFromStageMySecondStage
{

return (true);

return (true);

get
{

return m_ActionMyCommonActionFromStageMySecondStage;

Metastorm BPM Release 7.6 May 2008 37



Metastorm BPM Release 7.6

m_ActionMyCommonActionFromStageMySecondStage = value;

}

public bool
ActionMyCommonActionFromStageMySecondStageWhenActionStarted()

{

}

public bool
ActionMyCommonActionFromStageMySecondStageWhenActionCompleted

return (true);

O
{
return (true);
}
6.5.4 Forms

e Each form will have Private variable and public accessor methods. Private form names
are prefixed with “m_”

e Variable Names are prefixed with the object type so that the variable is not overloaded.

Form names

private Form m_<ObjectType:Form><FormName>;
public Form <ObjectType:Form><FormName>

{
get

{

return m_<ObjectType:Form><FormName>;

m_<ObjectType:Form><FormName>= value;

Events related to forms will be in the format:
Start Event

public bool <ObjectType:Form><FormName>WhenFormLoaded()
{

}

return true;
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Finish Event

public bool <ObjectType:Form><formName>WhenFormSaved()
{

}

return true;

/ Non alphanumeric characters that are accepted by Designer in Form names are replaced with the
corresponding character code. For example a Form named Process & Review in Designer will be
amended to Process_chr32_chr38_chr32_Review in Visual Studio, where chr32 =space and
chr38=ampersand.

6.5.5 Admin Forms

e Admin Forms are created with their own partial classes with isAdmin set to True.

e Each form will have Private variable and public accessor methods. Private form names
are prefixed with “m_".

e Variable Names are prefixed with the object type so that the variable is not overloaded.

Form names

private Form m_<ObjectType:Form><FormName>;
public Form <ObjectType:Form><FormName>

{
get

{

return m_<ObjectType:Form><FormName>;

m_<ObjectType:Form><FormName>= value;

Events related to forms will be in the format;
Start Event

public bool <ObjectType:Form><FormName>WhenFormLoaded()
{

}

Finish Event

return true;

public bool <ObjectType:Form><formName>WhenFormSaved()

{
}

return true;
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6.5.6 Actions

e Each action has private variable and public accessor methods. Private form names are
prefixed with “m_".
e Variable Names are prefixed with the object type.

e Creation actions do not have preceding stage names and are differentiated from blank or
admin forms.

Start Events

public void
<ObjectType:Action><actionName>FromStage<[StageName]
/[BlankForms, AdminForm]>WhenActionStarted()

{
}

public void
<ObjectType:Action><actionName>FromStage<[StageName]
/[BlankForms, AdminForm]>OnlyStartActionlf()

{
}

Finish Event

return true;

return true;

public void
<ObjectType:Action><actionName>FromStage<[StageName]
/[BlankForms, AdminForm]>WhenActionCompleted()

{
}

return true;

& Action names will be a combination of the StartsWithStageName and the action name

& Non alphanumeric characters that are accepted by Designer in Actions names are replaced with the
corresponding character code. For example a Stage named Processing & Reviewing in Designer will
be amended to Processing_chr32_chr38_chr32_Reviewing in Visual Studio, where chr32 =space and
chr38=ampersand.

6.5.7 Dependencies
The code skeleton is dependent on:

e Metastorm.Engine. Interface75 which gives access to the IFolder Interface.

e Metastorm.ProcessEvents.CodeBehindSupport which provides support for the
auto generated code in the skeleton.

The IFolder Interface provides access to functions exposed by the Metastorm BPM language.
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6.5.8 CurrentVersion

The CurrentVersion is updated when no changes have been made to the procedure and the
procedure is re-published in the Designer and resynchronized in Visual Studio 2005.

For example:

A procedure is published with Delegate all external events for map checked. The Process
Events Integration Wizard is run in Visual Studio 2005 to create code behind. A constructor is

automatically created:

public <MapName>()
{

InitializeComponent();

currentVersion = 1;

// Set warn mode for version conflicts
//  WarnOnError

// IgnhoreOnError

//  StopOnError

warnMode = WarningStatus.WarnOnError;

}

The procedure is published with no changes and in Visual Studio the code is resynchronized. The
code is updated:

public <MapName>()

{
InitializeComponent();
currentVersion = 2;
// Set warn mode for version conflicts
// WarnOnError
// IgnoreOnError
//  StopOnError
warnMode = WarningStatus.WarnOnError;

+
The current version is checked by the invoker at runtime.

The warn mode control the behavior. For example, this may be a warning in the Designer log, or
StopOnError may throw an actual exception or add an error.

6.5.9 Private member declarations & Event Handler Initializations

This section shows examples of C# code (<MapName>_Fields.cs) automatically generated
through the Process Events wizard.

Forms, stages and action methods.

this.m_FormForml = new Form();
this.m_FormForml.Name = ""Forml';
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this.m_StageFirst_chr32_stage = new Stage();
this.m_StageFirst_chr32_stage.Name = "First_stage';

this.m_ActionFirst_chr32_actionFromStageBlankForms new
Action();
this.m_ActionFirst_chr32_actionFromStageBlankForms =

“"First_chr32_action';

When Action Completed

this.m_ActionFirst_chr32_actionFromStageBlankForms.WhenAction
Completed +=

new
BaseObject.FinishEventHandler(this.ActionFirst_chr32_actionFr
omStageBlankFormsWhenActionCompleted);

When Action Started

this.m_ActionFirst_chr32_actionFromStageBlankForms.WhenAction
Started +=

new
BaseObject.StartEventHandler(this.ActionFirst_chr32_actionFro
mStageBlankFormsWhenActionStarted);

When Stage Completed

this.m_StageFirst_chr32_stage.WhenStageCompleted +=

new
BaseObject.FinishEventHandler(this.StageFirst _chr32_stageWhen
StageCompleted);

When Stage Started

this.m_StageFirst_chr32_stage.WhenStageStarted +=

new
BaseObject.StartEventHandler(this.StageFirst_chr32_stageWhenS
tageStarted);

When Form Loaded
this.m_FormForml._WhenFormLoaded +=
Baseggyect.StartEventHandIer(this-FormFormlWhenFormLoaded);
When Form Saved
this.m_FormForml._WhenFormSaved +=

new
BaseObject.FinishEventHandler(this.FormFormlWhenFormSaved) ;
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6.5.10 Public Accessor Methods / Properties

public bool StageFirst chr32_ stageWhenStageStarted()
{

}

public bool StageFirst_chr32_stageWhenStageCompleted()
{

}

public bool
ActionFirst_chr32_actionFromStageBlankFormsWhenActionStarted(

)
{

}

public bool
ActionFirst_chr32_actionFromStageBlankFormsWhenActionComplete

return true;

return true;

return true;

dO
{
return true;
}
public Stage StageFirst_chr32_stage
{
get
{
return m_StageFirst_chr32_stage;
by
set
{ _
m_StageFirst_chr32_stage = value;
by
}

public bool StageFirst _chr32_stageWhenStageStarted()
{

}

return true;

public bool StageFirst _chr32_ stageWhenStageCompleted()
{

}

public Form FormForml

{

return true;
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get
{
return m_FormForml;
by
set
{
m_FormForml = value;
by
+
public bool FormFormlWhenFormLoaded()
{
return true;
+
public bool FormFormlWhenFormSaved()
{
return true;
+

6.5.11 IntelliSense

To assist the .NET Developer, Metastorm BPM Code-Behind Project has IntelliSense for its
properties and methods.

For example:

metastorwFolder Instance |

L] GetFolder string IFolder.GetFolder(string table, string where, string column)

i@ GetHashCode

@ GetobjectData sincpipeeited

» GetRecordset ASvnc : Unsupported

iy GetText

@ GetType returns the value of the custom wariable, For the specified Folder, held in

5 Issynchronous
i LDAPSearch

i Length For example:
@ Linefeed b

the specified map table in the Metastorm database,

%aetFolder(Flight,"eFolder . eFolderID="4:Parent™, Class)

If Parent Folder's Class wariable

Figure 21: IntelliSense example

& All Integration Wizard functions are available in C# except functions which run VBScript or
JScript. NET. These functions can be used in Designer in conjuction with
%ExecuteExtensionEval.
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6.6 Metastorm BPM Process Code Behind Example

The following worked example shows how to populate a dropdown is created in the Designer
which contains a list of names.

1. Associate Process Events Library.xel with procedure.
2. Set up text custom variables:

= txtNames
= txtListOptions
3. Add a dropdown to a form and set the following properties

Component | Property Tab Properties Value
Drop-down Drop-down Variable txtNames
Drop-down Options List options YtxtListOptions
Form1 Do This When user loads In the Integration Wizard select: Event Handlers and
form External Event Handler.

Table 4: Component Property Settings
4. Publish the procedure

5. In Visual Studio 2005, create a Metastorm BPM Process Code-Behind Project using the
published procedure.

6. Find public bool FormFormlWhenFormLoaded()
7. Amend as follows:

public bool FormFormlWhenFormLoaded()

{
metastormFolderiInstance.CustomVariable(""txtListOptions™,
"Richard,Katherine,Pedro,Bami');
return true;

}

8. Build the project
9. Deploy the project

10. In Internet Explorer, view the form and the dropdown is populated with the list defined in
Visual Studio .NET.

6.7 Configuring Process Metadata Web Service
Connection Details

Internet Information Services (11S) is configured to include the Process Metadata Web Service
called Metastorm.Common.ProcessMetadataService which sets its default authentication
method as Integrated Windows Authentication. The URL is defined in a Visual Studio
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Integration configuration files. The Visual Studio Integration requires the Metastorm Process
Metadata Service.

Before the Process Metadata Web Service can be configured the following need to be set:

e  Security
e Process Engine Database connection settings

6.7.1 Security

The Visual Studio 2005 .NET Developer requires access to the Metastorm Database (SQL or
Oracle) using normal authentication methods.

The web service that is invoked has to have the necessary Internet Information Services (11S)
security set by an 11S administrator.

1S Database
Authentication Authentication
required Required
Authentication i
required for
VS 2005 g ist Metastorm Proc_ess Metastorm
Developer egistry Metadata Service Database
Access

Figure 22: Metastorm Process Metadata Service Security

When the Visual Studio 2005 .NET developer deploys the d 11 to the engine machine, the
developer will need to have the necessary NTFS permissions to deploy an assembly in relevant
folder.

6.7.2 Process Engine Database Connection Settings

The Metastorm Process Metadata Service uses the Process Engine’s database connection settings.
For the service to have access to the configuration information, certain user accounts need to have
read permission to the following registry keys:

o HKLM\Software\Metastorm\Engine

o HKLM\Software\Metastorm\Engine\Database

o HKLM\Software\Metastorm\Engine\Database Connectors & sub
keys.

By default, the service uses Integrated Windows Authentication. This means that the service
impersonates the currently logged on user, so all Visual Studio users must have read access to
these keys.
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6.7.3 Authentication

When installing the service the currently logged on user is added by default. In development
environments where there is more than one person accessing the service each developer will need
to have read permissions for the registry. The best practice would be to create a user group, such
as Metastorm Developers and grant permissions to this group. Further users can be added to this
group as required.

Alternatively, the service can be accessed using Anonymous authentication. This can be changed
in the 11S administration console. In this case permissions are given to the Anonymous user only.
This typically is the |_USR<machinename user>.

There are some issues to be aware with regard to service and database configurations:

1. The service authentication type (Integrated Windows Authentication, Basic and
Anonymous) is not important, when access to the Metastorm database is configured as
SQL Authentication.

2. When accessing a SQL Server database using trusted connections (Integrated
Authentication) the following apply:

i. Integrated Windows Authentication — all users accessing the service must be
authenticated by SQL Server.

ii. Anonymous — You will need to make sure the I|_USR<machinename user> can be
authenticated by SQL Server

iii. Basic Authentication - prompts the user for their credentials.

/ Basic Authentication credentials are sent via clear text.

3. SQL Authentication (nominating a user id and password to connect to the database) is the
only mode supported when accessing Oracle databases from the Metastorm Process
Metadata Service.

& The Metastorm Process Metadata Service is required during development and is not used in
production. It is recommended that customers test their development on non-production machines.

6.7.4 Process Metadata Web Service Configuration Details Dialog

The Metastorm Process Metadata Service can be accessed from the Metastorm Process Events
Code-Behind Wizard or through the Process Events add-in in Visual Studio.
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£ Metastorm Process Events Code Behind

Process Metadata Web Service Connection Details
Provide walid credentials ko the metadata service, in order to retreive event enabled processes —

Alias: |Default Service w | Praxy Details

|:| |I=e Proxy

URL: |htt|:u:,l',l'Iu:ucthu:ust,l'MetastDrm.Cu:ummu:un.F‘ru:u:|

Twpe: |Integrated Windows Authentication v| | |

Defaulk Configuration

[ Update H Delete ]

[ Cancel ][ < Back ][ M et = ]

Figure 23: Metastorm Process Metadata Service Configuration Dialog in the Wizard

In Visual Studio:
1. Tools | Add-in Manager
2. Select Process Events Solution Support
3. Click OK

4. View | Metastorm Process Events Web Service Details
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£ Web Service Configuration Details

Aliaz:

URL:

Type:

Default Service w Prowxy Details
[] Use Prowy
http: /Alocalhozt /b etaztorm, Common. Processtd
Integrated Windows Authentication W
Drefault Canfiguration
Connect ] [ Update ] [ Delete

- B

Figure 24: Web Service Configuration Details accessed from the menu

Connection Parameters

Option

Summary

Remarks

Alias (string)

This is a user defined name for the Web Service.

the Alias dropdown.

URL (string) [The location of the Process Metadata Service. The| The Metastorm Process Metadata Service can
default service name is displayed. It is obtained run on a separate engine machine. If this is
from the Process Activator's and VS Integration the case, the URL will reference the engine
configuration files. machine.

Type 'The authentication used by the Metastorm The following authentication methods are
Process Metadata Service. supported:

e  Anonymous - a dedicated local account is
used to server the request.

e Basic Authentication (requires User
name, Password and Domain)

e Integrated Windows Authentication, the
default. The service impersonates the
credentials of the user accessing the
service.

Refer to 6.7 Configuring Process Metadata

Web Service Connection Details for more

details.

User name  [Sets the user name used for basic authentication.

(string)

Password Sets the password used for basic authentication.

(string)

Domain Sets the domain used for basic authentication. Remember that password information is sent

(string) in plain text over the network when using basic

authentication.

Default Sets the displayed Web Service as the default

Configuration [Process Metadata Web Service. The alias name

(boolean) of the default configuration is moved to the top of
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Proxy Details

Option Summary Remarks
Use Proxy Sets the information for the proxy server used for
(boolean) all web services calls.
Type Sets the proxy type. e  The proxy server can be configured into
two ways:
e CURRENT_USER - the current user’s IE
settings are used to determine the proxy.
e host:port -the proxy at host:port is used
(for example. http://93.13.17.2:8080).
These settings override the IE settings.
Host 'The host port of the proxy. For example: Http must be used in front of definition.
http://93.13.17.2:8080.
User name  [Sets the username used when accessing the
(string) proxy server.
Password Sets the password used when accessing the
(string) proxy server.
Bypass if Determines whether the proxy server is bypassed | If checked, requests to local Internet resources
local address when calling local resources. do not use the proxy server. Local requests
(boolean) are identified by the lack of a period (.) in the
URI, as in http://webserver/ or access the local
server, including http://localhost,
http://loopback, or hitp://127.0.0.1 .
If not checked, all Internet requests are made
through the proxy server.
Buttons
Options Remarks
Connect This button checks if the defined web service exists and uses this connection. An error message is
displayed if the web service fails to connect.
' The Connect button is only available when using the Process Events Solution Support
Add-in. In the wizard, the web service connection is tested when the user clicks Next.
Update This button updates the displayed web service configuration details.
Delete This button deletes the displayed web service configuration details.
6.8 Add-in

Process Events is distributed with a Process Events Solution Support Add-in. The Add-in
provides Visual Studio 2005 support for Metastorm BPM Code Behind Process Events Solutions
and contains the following menu options:

e Metastorm Web Service Configuration Details.
o Deploy Process.
e Debug With Process
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Resynchronizing a Project
Solution Browser.

& When Process Events is installed the Add-in is stored in the current user’s My Documents\Visual
Studio 2005\AddIns folder. If a different user uses Process Events, the file
Metastorm.ProcessEvents.SolutionSupportAddin.AddIn will need to be copied to
the current user’s My Documents\Visual Studio 2005\AddIns jfolder.

6.8.1 Using the Add-in:

1. Select Tools | Add-in Manager

2.

3.

Select Process Events Solution Support

Click OK.

The View menu contains two new options:

Browse Process Events — this option displays the Solution Browser depicting
Designer’s Procedure Explorer in graphical format.

Metastorm Process Events Web Service Details — this option displays the
Metastorm Web Service Configuration Details which set the location of the Web
Service.

Solution Explorer contains two new options in the project context menu:

Deploy Process — this option copies a built project’s assemblies (DLL’s) to a
location (by default engine\dotnetbin) for use with the published procedure.

Resynchronizing a Project — this option resynchronizes the .NET process events
code with the published procedure.

Debug With Process - this option enables a .NET developer to debug a process
events project.

Solution Explorer - Metasturm.PrucessEvent...@
= | 7]
(o] Salution MetastarmBPMEvents1' (1 project)

E E MMokacknens Denraccbuvanks Elinh}t
Resynchronize Project

Deploy Process

[meral FA A

P Debug With Process Engine
[£H] Buid

Febuwild

Figure 25: Process Events Menu Options
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6.8.2 Metastorm Web Service Configuration Details

Each of the features requires a connection to the process metadata service. The solution Add-in
attempts to auto connect to a process metadata xml file, which is loaded on first attempt. If none
of the features work, you can reconfigure the web service to a valid connection.

To view the Web Service Configuration details:

1. From the View menu select Metastorm Process Events Web Service Details.

2. The Web Service Configuration Details dialog is displayed.

-+ Web Service Configuration Details

Alias: | E R W Fray Detailz
[] Use Proxy
URL: |http:/flocalhost/Metasztorn, Cornmon,. Proceszid
Type: | Integrated ‘wWindows Authentication w
Default Configuration
[ Connect H |pdate H Delete

Figure 26: Web Service Configuration Details Dialog
This screen displays a list of available Metastorm Process Metadata Services.

It is assumed that the web service is installed on the same machine as the engine.

6.8.3 Deploy Process

The Deploy option requires the project to be built. The assembly files are then copied from the
project’s bin\build folder to the Deployment Target Path. The default paths are

C:\Program Files\Metastorm BPM\Engine\donetbin or

C:\Program Files\Metastorm BPM\Engine\donetlib.

The assembly cache uses the engine defined in the Metadata Service Configuration file.

The Deploy option, stops and restarts the engine if it running. An “Engine Status” label indicating
progress is displayed in the Deploy Project Files dialog. The engine is restarted if a procedure has
been run before and the assembly is loaded in the script hosts appdomain assembly cache. The
cache is flushed by stopping the engine, deploying the new assembly and restarting the engine.
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& The Deploy option is recommended for use on a developers machine and not in a production
environment.

To deploy a project:
1. Load the Process Events Add-in
2. Open Solution Explorer.
3. Right click the Project Name.
4. Select Build.
5. Right click the Project Name.
6. Select Deploy Process.
7. The Deploy Process dialog is displayed.
8. Check the Files to Deploy and the Deployment Target Path.

9. Click Deploy.

+ Deploy Project Files EI

Deployment Target Path:

|E:'xF'rngram Filez\Metastorm BPMAE nginet.dotnetbin vl [ Browse. .. ]

[] Owenwite existing files

Filez To Deploy:

C:sMBPRMFlighthkd etastarm. ProcessE vents. FlighthbinhD ebuahbetastarm. ProcessE ventz Flight. dll
C:AMBPMYFlight'h etaztorm. ProcessE ventz Flightsbin'.Debughh etaztorm. ProceszE ventz Flight. pdb

All H M one ] | Dreploy |[ Cloze

Figure 27: Deploy Project Files dialog
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Deploy Project Files

Deployment Target Paths

The target path of the assembly files which are copied from the project’s bin\build folder to the
defined Deployment Target Path. The default paths are

C:\Program Files\Metastorm BPM\Engine\donetbin or
C:\Program Files\Metastorm BPM\Engine\donetlib.

Overwrite existing files

Overwrites existing files in the Deployment Target Path folder.

Files to deploy

The files needed to deploy Process Events are the d I 1 and pdb file for the appropriate project.
Buttons

All

This button selects all files in Files to deploy.

None

This button unchecks all selected files in Files to deploy.

Deploy

This button deploys the selected files to the defined Deployment Target Path.
Close

This button closes the dialog.

6.8.4 Debug With Process Engine
The Debug With Process Engine option enables a .NET developer to debug a process events
project. If the engine is running the Debug With Process Engine menu option will attempt to
attach the code behind the dll to the engine process. Users can then detach from the process using
the Detach All menu option.
To debug the Process Engine:

1. Deploy the Project

2. Inthe Solution Browser, right click and select Debug With Process Engine

When the .NET developer has finished debugging they should select from the menu, Debug |
Detach All.
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pr Debug With Process Engine is not supported with Split deployment.

& The Debug With Process Engine option is not accessible using Vista. In order to attach to an
engine in Vista, you must attach to process using the standard Visual Studio Attach to Process
option.

6.8.5 Resynchronizing a Project

When a process designer changes a procedure and republishes the procedure, the Visual Studio
2005 developer should resynchronize a project to include or exclude any methods that may have
changed.

The Solution Add-in, Resynchronization obtains a data set from the database and uses it to amend
an existing Visual Studio solution which was previously generated by the Process Events Wizard.

The resynchronization process displays the following information:

e An updated version of the project against the latest published data.
e New forms, actions or stages events (from local or global).

e Any stages, actions, forms or maps that have been removed or renamed in the published
procedure are marked as obsolete. Obsolete stages are not removed from the Metastorm
database as stages (folders) may be on Users’ To Do / Watch list.

& A Metastorm Services Administrator can purge stages that are no longer being used, using the purge
stages option on a map using the Metastorm Services Manager tool.

&> For further information on purging stages, refer to the Administration Guide

There are three conditions that must be met to assume that a code element represents a data set for
Stage, Form or Action entities, past or present.

e The code element must be a function whose name can be deconstructed into components.

e These components can be used to construct a variable name and property name, both of
which must exist in the corresponding class.

& At invocation time, if the Visual Studio 2005 developer has set to WarnMode.StopOnError and there is
a procedure that has not been resynchronized, the procedure will fail to execute.

Steps to Resynchronize a Project
To resynchronize a project:
1. Open Solution Explorer.
2. Right click the Project Name.
3. Select Resynchronize Project.

4. The Resynchronize Project dialog is displayed.
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¥ Resynchronize Project

= [P Flight
=4 Flight
(i sStages

ﬁ Flight &irports

[] Mark redundant event handler methods as 'Obsolete’ [ Resynch l[ Cancel

Figure 28: Resynchronize Project dialog

5. Check Mark redundant event handler methods as ‘Obsolete’ as required.
6. Click the Resynch button.

7. Rebuild the project.

o

Redeploy the project.

rd If the Procedure no longer exists, the NET Developer will be warned that a project in a solution is no
longer valid.

d If a Procedure is already in use it may be necessary to stop the process engine before redeploying the
process.

p By default, clicking the Resynch button automatically saves the solution.

& The Start Page recent projects are not currently supported with resynchronization .The VS2005
developer will need to refresh their events after loading a project using the Start Page.

Renaming a Map

If the map has been renamed, a new code behind unit is created.
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Renaming a Stage or Action

When a project is resynchronized the option Mark redundant event handler methods as
‘Obsolete’ in the Resynchronize Project dialog can be used to mark any stages or actions that
have been renamed. As the stage or action is no longer available to a process any related events
are marked as obsolete in the code left behind and new stages and actions are added to the
project..

The code behind class creates new events for the renamed form and places Obsolete around
the existing code.

[Obsolete('Event Handler is obsolete, event no longer
valid™)]

public bool
ActionActionlFromStageFirst_chr32_stageWhenActionStarted()

{

return true;

The old stage, form or action events are not deleted, for backwards compatibility because a
procedure may already be in use and therefore data may be held in the database against a specific
stage or action.

Deleting a Stage

If a stage has been deleted from the procedure, the stage will remain in the Metastorm database if
a User’s To Do or Watch Lists is populated with the deleted stage unless the folder is purged
using the Metastorm System Administrator.

Deleting an Action
If an action has been deleted from the procedure, the action will be marked as obsolete.
Creating a new Stage, Action or Form

When a project is resynchronized, any new stages, actions, forms and their associated events are
added to the project.

6.8.6 Solution Browser

The solution browser provides an option to view a tree-view displaying a Metastorm BPM view
of Procedures, Maps, Stages, Forms and Actions and events. A Visual Studio 2005 developer can
navigate to a function by double clicking on an event.

The tree view also displays the available custom variables for each map (project), which the
developer can access via the metastormFolderInstance member variable, for example:

metastormFolderinstance.CustomVariable(““txtCustomVariableName™,
“Text to set the variable™);
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To view the Solution Browser:
1. From the View menu select Browse Process Events.

2. The Solution Browser is displayed.

Solution Browser Procedure Explorer

= [® Flight EE JFih |
=4 Flight == Elank Forms
=[] Blank Farms %4 Flight request
=% Actions % VP Flight request
= f‘r_l Flight request :L Manager
- @ Ewvents & Traveler
@ ‘When Action Started i3 Check Class
& when Action Completed B withdrawn
i f‘r_l WP flight request éi Travel Department
=- i & P
iy Awaiting flight :L Awaiting Flight
i3 Check Class [ Flight taken
[ Flight taken E] Forms
_';L b anager 8% Roles
@i Travel Department 'ﬁg Custom Yariables
iy Traveler 4 Flags
iy WP [ Flight Airports
[ withdrawn & Common
E] Forms
BE Custorn Variables
[ Flight irports
Solution Browser in Visual Studio .NET Procedure Explorer in Designer

Figure 29: Tree hierarchy in Visual Studio .NET and Designer

& On resynchronizing a project the Solution Browser will refresh its window with the new populated
Maps, Actions, Stages, Forms and Events added by the resynchronization.
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Appendix A — Simple Type Mapping

The following table summarizes the simple type mapping that is applied when .NET functions are

imported.

& At present, the Metastorm Process Orchestrator for NET supports only simple types.

.NET Type Metastorm Type
System.Int32 Integer
System.Int16
System.Decimal Currency
System.Single Real
System.Double
System.Boolean Check
System.DateTime Date-time
System.Char Text
System.String Memo

Figure 30: Simple Type Mapping
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Appendix B — Examples of Scripts Generated by .NET
Activator

The .NET Activator creates 2 scripts containing the functions to access the assembly which are
stored in a Metastorm library. The scripts are called:

e Activator [Assembly Name] - a class to invoke an assembly using data from a Metastorm
process.

¢ AvailableFunctions [Assembly Name] - a proxy class containing all available functions,
but commented out.

Activator [Assembly Name]

/* (C) 2005 Metastorm Inc
JScript.NET Activation Script
*/

import System;

import eWork.Engine.ScriptObject;
import eWork.Engine.Activator;
import System.Reflection;

package eWork.Activator.TestClass

{

public class Invoker

{
public static function Activate(
ework:SyncProcessData, args: Object[] ) : Object

{
var retval : Object = null;
retval = ClassActivator.Activate(ework,
args);
return retval;
}
}
}

AvailableFunctions [Assembly Name]

The commented code is intended to be a template for developers, containing the available
functions of the class in JScript.NET. It is not intended to be used directly. Due to JScript. NET
limitations, it may have to be altered to compile correctly.

The following are supported:

e Public Methods
e Property accessor & mutator methods
e Indexed properties
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e Hidden constructors

e Multiple constructors

e Multiple Namespaces

e Delegates

e Static and non static functions and properties
e Depreciation

e Nested classes

The Activator makes use of the Metastorm synchronous process data object to activate .NET
classes. Using the commented code, it is possible to use asynchronous scripts, if necessary.

This example of a generated script uses a complex type. The script is based on the following

object:

= «3 Testllass
=Y testolass, dil
[ Dependencies
= {} TestClass
= “% ComplexCbject
=) Base Tvpes
[ Sub Twpes
i .chor()
W GetanAddress() ; Useraddress
= B Usersaddress @ UserAddress
i get_Usersfddress0) : Userdddress
i seb_UsersAddress{Userdddress) : Yoid
¥ m_Usershddress 1 Userfddress
A% eMorkCbject

= \-—j,. UserAddress
¥) Base Tvpes
™ Sub Tvpes
# Age . Ink32
# Marne @ Skring
# Postcode @ Skring
# Street : Skring

Figure 31: TestClass Object used in the Example Script

* (C) 2005 Metastorm Inc
JScript.NET Activation Script
import System;

import TestClass;

import System.Reflection;

package Activator.TestClass

{

public class TestClassComplexObjectProxy

{
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private var m_AssemblyComplexObject :

TestClass.ComplexObject;

public function TestClassComplexObjectProxy()
{

m_AssemblyComplexObject = new

TestClass.ComplexObject()

}
public function GetHashCode(): Int32
{

}

public function Equals(obj : Object): Boolean
{

return m_AssemblyComplexObject.GetHashCode();

return m_AssemblyComplexObject.Equals(obj);

}
public function ToString(): String
{
return m_AssemblyComplexObject.ToString();
}

public function get UsersAddress():

TestClass.UserAddress

{
}

public function set UsersAddress(value :

return m_AssemblyComplexObject.UsersAddress;

TestClass.UserAddress)

{
}

public function GetAnAddress(): TestClass.UserAddress
{

m_AssemblyComplexObject.UsersAddress = value;

return m_AssemblyComplexObject.GetAnAddress();

}
public function GetType(): Type
{
return m_AssemblyComplexObject.GetType();
}
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