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Purpose and audience of document

This document contains instructions about how to use the Muhimbi Workflow Power Pack for SharePoint on a day by day basis.
The intended audience is any SharePoint user or developer who creates workflows in SharePoint designer.
Disclaimer

© Muhimbi. All rights reserved. No part of this document may be altered, reproduced or distributed in any form without the expressed written permission of Muhimbi.

This document was created strictly for information purposes. No guarantee, contractual specification or condition shall be derived from this document unless agreed to in writing. Muhimbi reserves the right to make changes in the products and services described in this document at any time without notice and this document does not represent a commitment on the part of Muhimbi in the future.

While Muhimbi uses reasonable efforts to ensure that the information and materials contained in this document are current and accurate, Muhimbi makes no representations or warranties as to the accuracy, reliability or completeness of the information, text, graphics, or other items contained in the document. Muhimbi expressly disclaims liability for any errors or omissions in the materials contained in the document and would welcome feedback as to any possible errors or inaccuracies contained herein. 

Muhimbi shall not be liable for any special, indirect, incidental, or consequential damages, including without limitation, lost revenues or lost profits, which may result from the use of these materials. All offers are non-binding and without obligation unless agreed to in writing.
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1 Introduction
The Muhimbi Workflow Power Pack (WPP) for SharePoint allows custom C# or VB.NET code to be added to SharePoint Designer Workflows without the need to resort to complex Visual Studio based development or custom Workflow Activities.
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This document contains instructions about how to use the WPP on a day by day basis. The intended audience is any SharePoint user or developer who creates workflows in SharePoint designer.
It is assumed that the audience has some familiarity with developing workflows in SharePoint Designer and have been given the appropriate privileges to create workflows on a SharePoint site.

Installation steps and generic administrative topics are discussed in the separate Administration Guide. For more details about this product see:

1. Product Information: 
http://www.muhimbi.com/Products/Workflow-Power-Pack-for-SharePoint.aspx
2. Frequently Asked Questions:
http://www.muhimbi.com/support/faqs.aspx
3. Release Notes:
http://www.muhimbi.com/support/documentation/Workflow-Power-Pack/Release-Notes.aspx
4. Administration Guide:
http://www.muhimbi.com/support/documentation/Workflow-Power-Pack/Administration-Guide.aspx
5. WPP Related content on the Muhimbi Blog: http://blog.muhimbi.com/search/label/WPP
To keep on top of the latest news and releases, please subscribe to our blog or twitter feed at http://www.muhimbi.com/contact.aspx.
1.1 Relevant articles on the Muhimbi Blog

The Muhimbi Blog is updated frequently with new articles related to this product. At the time of writing the following posts are available.

· SharePoint Workflow Power Pack User Guide - Language Features
· SharePoint Workflow Power Pack User Guide - Embedding .net code in a Workflow Condition
· SharePoint Workflow Power Pack User Guide - Embedding .net code in a Workflow Action
· SharePoint Workflow Power Pack User Guide - Creating custom methods
· Tuning SharePoint’s workflow engine
· Automatically mirror / sync a SharePoint folder structure using the Workflow Power Pack
· Synchronise SharePoint Lists (Calendar/Tasks) using the Workflow Power Pack
· Create Shortened (‘TinyURL’) links from your SharePoint Workflow
· Send rich emails with attachments from a SharePoint Designer Workflow
· Configure PDF Security from a SharePoint Workflow
· Adding a watermark to a PDF file from a SharePoint Workflow
· Adding a dynamic watermark to a PDF file from a SharePoint Workflow
· Use SharePoint Workflows to inject JavaScript into PDFs and print the ‘open date’
2 Developing SharePoint Designer workflows
This chapter provides an overview of the features of the Workflow Power Pack (WPP) including a number of practical examples.

Although the screenshots in this manual picture SharePoint Designer 2007, the product is fully compatible with SharePoint 2010.

The examples in this guide use C#. Although the VB.net syntax is very familiar, if you need assistance with converting C# code to VB.net code then please use the converter at the following address:



http://www.developerfusion.com/tools/convert/csharp-to-vb/
2.1 Workflow Power Pack language features

The WPP allows C# and VB.net code to be added to SharePoint Designer workflows. Although the language is 100% C# and VB.net compatible, there are a number of details to be aware of.

2.1.1 Script like syntax

To allow code to be entered in an easy fashion, without needing to worry about namespaces, class or method names, the WPP takes a script like approach. In essence the person designing the workflow can just enter a single line of code and the WPP will make sure it is wrapped in the appropriate class.
Even though the traditional structure of a typical C# or VB.net file is not used, it is still possible to add shortcuts to namespaces by adding Using (c#) or Imports (VB) statements to the top of the code.

A simple C# code example looks as follows
:

	using System.Xml;

XmlDocument doc = new XmlDocument();

doc.LoadXml("<Test>Content</Test>");

MyWorkflow.ReturnValue = doc.SelectSingleNode("//Test").InnerText;


2.1.2 Workflow Action structure

When adding a new Execute Custom Code action to a workflow you are presented with the following workflow sentence.
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The fields are as follows.
	Field
	Type
	Description

	this code
	Text
	The C# or VB.net code to execute.

	Language
	C# or VB
	The language the code is written in.

	parameter 1
	Object
	An optional parameter to pass to the workflow.

	parameter 2
	Object
	Another optional parameter to pass to the workflow.

	this variable
	Object
	An optional workflow parameter to fill with the result.

	Enter an optional comment
	Text
	An optional summary of what the code does.


2.1.3 Workflow Condition structure

When adding an Evaluate Custom Code Condition to a workflow, you are presented with the following.
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The fields are as follows.

	Field
	Type
	Description

	this code
	Text
	The C# or VB.net code to execute.

	Language
	C# or VB
	The language the code is written in.

	parameter 1
	Object
	An optional parameter to pass to the condition.

	parameter 2
	Object
	Another optional parameter to pass to the condition.

	Enter an optional comment
	Text
	An optional summary of what the code does.


A condition should always evaluate to either True or False. For details about how to pass the result of the conditions, see 2.1.6 Using the MyWorkflow .
2.1.4 Passing values and parameters
Workflow parameters and other values can be passed to the custom code in a number of ways.

Parameter 1 & 2: Use the Parameter 1 & 2 variables to pass a constant, workflow variable or any other kind of Workflow Lookup value. Note that these values are passed as type Object and may need to be cast into the correct data type in your code.
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The Parameter1 and Parameter2 values can be accessed from the custom code using the MyWorkflow variable. For details see section 2.1.6 Using the MyWorkflow .

Embedding Workflow Lookup variables: Workflow Actions allow lookup variable to be directly embedded into the source code using the Add Lookup button.
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At runtime all lookup variables are placed into the code as text, so please make sure that the generated syntax is still valid.

For example, the following code will not execute correctly:

String name = [%Variable: firstName%];

As this may result in the following code:

String name = John;

To solve this problem, add quotes around the variable as follows:

String name = "[%Variable: firstName%]";
Which will result in to following, syntactically correct, code:

String name = "John";

Note that SharePoint does not allow Workflow Lookups to be defined in the code for Custom Conditions as these are handled differently inside the workflow execution engine.

2.1.5 Returning values

Variables or result values can be returned from your custom code by using the MyWorkflow.ReturnValue property.

Returning values using the return statement is not supported.
2.1.6 Using the MyWorkflow property
When developing workflows you frequently need access to data related to the workflow. To make accessing this data easy you can access the MyWorkflow property from your own code.
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MyWorkflow underlying type
The MyWorkflow property has the following fields.

	Field
	Type
	Description

	ActivityExecutionContext
	ActivityExecutionContext
	Represents the execution environment of an Activity. This class selectively exposes workflow runtime capabilities and services to individual activities.

	Item
	SPListItem
	Reference to the item the current workflow is acting on.

	List
	SPList
	Reference to the SharePoint list the current item is located in.

	Parameter1
	Object
	The first, optional, parameter passed in by the workflow. 

	Parameter2
	Object
	The second, optional, parameter passed in by the workflow.

	Site
	SPSite
	Reference to the site collection the workflow is located in.

	Web
	SPWeb
	Reference to the site the workflow is located in.

	WorkflowContext
	WorkflowContext
	Reference to the SharePoint workflow Context.

	WorkflowInstanceId
	Guid
	The ID of the current workflow instance.


The following code illustrates how to use some of the MyWorkflow fields from your own code.

	using System.Workflow.ComponentModel;

using Microsoft.SharePoint.Workflow;

// ** Concatenate the strings

String message = String.Format("SPSite: {0} - SPWeb: {1} - SPList: {2} - Item: {3} - P1: {4} - P2: {5} - User: {6}", MyWorkflow.Site.ServerRelativeUrl, MyWorkflow.Web.Title, MyWorkflow.List.Title, MyWorkflow.Item.Title, MyWorkflow.Parameter1, MyWorkflow.Parameter2, MyWorkflow.Web.CurrentUser.LoginName);

// ** Log to the workflow history
ISharePointService service = (ISharePointService)MyWorkflow.ActivityExecutionContext.GetService(typeof(ISharePointService));

service.LogToHistoryList(MyWorkflow.WorkflowInstanceId, SPWorkflowHistoryEventType.None, 0, TimeSpan.MinValue, "", message, message);

// ** Pass the message back to the workflow for further processing

MyWorkflow.ReturnValue = message;


This is just an example. Rather than logging to the workflow history from your own code, you could simply pass the ReturnValue into a standard SharePoint Designer Log to History List activity.
2.1.7 Creating custom methods

Due to its scripting like approach, the Workflow Power Pack does not allow regular .NET methods to be created. However, by cleverly using delegates you can create your own reusable pieces of code.
To facilitate this, the following delegates can be used in addition to the normal delegates available in the .net framework. Note that this only works for C# as VB.net does not allow anonymous methods to be created.

delegate void WorkflowMethod(params object[] parameters);

delegate object WorkflowFunction(params object[] parameters);

delegate void WorkflowMethod<ParameterType>(params ParameterType[] parameters);

delegate ReturnType WorkflowFunction<ParameterType, ReturnType>(params ParameterType[] parameters);
There is no need to add these delegates to your WPP Code, they are added automatically. 

	Delegate name
	Description

	WorkflowMethod
	Method with a void return type. Accepts any number of Object based parameters that can be accessed from the delegate body using the parameters array.

Parameters may need to be cast to the correct type before they can be used.

	WorkflowFunction
	Method using a return type of Object. Accepts any number of Object based parameters that can be accessed from the delegate body using the parameters array.

Parameters may need to be cast to the correct type before they can be used.

	WorkflowMethod (Using generics)
	Generics based version that allows strongly typed parameters to be passed.

	WorkflowFunction (Using generics)
	Generics based version that allows strongly typed parameters to be passed and returned


The example provided below creates a generic Debug method to concatenate information to a string. This string is then returned as the workflow’s ReturnValue, from where it can be written to the Workflow History.

	string debugString = String.Empty;

WorkflowMethod<string> Debug = delegate(string[] parameters)

{

    debugString += parameters[0] + "\r\n";

};

WorkflowFunction Calculate = delegate(object[] parameters)

{

    return (int)parameters[0] + (int)parameters[1];

};

WorkflowFunction<int, string> Calculate2 = delegate(







   int[] parameters)

{

    return (parameters[0] + parameters[1]).ToString();

};

Debug("Hello");

Debug("World");

Debug(Calculate(1, 2).ToString());

Debug(Calculate2(3, 4));

MyWorkflow.ReturnValue = debugString;


2.2 Embedding .net code in a Workflow Condition

SharePoint ships with a number of Workflow Conditions to carry out basic comparisons from your SharePoint Designer workflows. However, these Conditions are limited in scope.
This section describes how to use the Muhimbi Workflow Power Pack to write your own conditional logic.
2.2.1 Simple Example - File name validation
The following example shows how to check if a document’s file name contains a reference to a highly confidential project (Project Flames
). If it does then the document will be renamed automatically. 
To create this workflow, carry out the following steps:

1. Make sure you have access to a Document Library in a site collection and the appropriate privileges to design a workflow on that site collection.

2. Create a new workflow using SharePoint Designer.

3. On the Workflow definition screen associate the workflow with your Document Library, tick the two “automatically start” check boxes and proceed to the next screen.
4. Click the Conditions button and insert the Evaluate Custom Code condition.
5. Insert the following C# based code
 by clicking code and then the ellipsis (…) button.

	if (MyWorkflow.Item.Name.IndexOf("Flames", 
    StringComparison.CurrentCultureIgnoreCase) >= 0)

{


MyWorkflow.ReturnValue = true;

}

else

{


MyWorkflow.ReturnValue = false;

}


6. Add the Execute Custom Code Action and insert the following code by clicking this code and pasting the following.
	MyWorkflow.Item["Name"] = MyWorkflow.Item.Name.Replace("Flames",
                                                       "XXXXX");

MyWorkflow.Item.Update();


7. Close the workflow designer. This will automatically check the syntax of the code embedded in the Custom Action.
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The workflow is now ready to be executed. Upload a file named “Project Flames Hostile Takeover.docx” and watch it being renamed automatically.
In this simple example we could have merged the conditional code into the Action. However that would not work with more complex workflows where the Action does not necessarily contain our own custom code.

2.2.2 Complex example - Check field in InfoPath form
As we have access to the full power of the .net framework, there are very few limitations to how complex the conditional code can be. In the following example we will check the value of a value stored deeply in an XML Document generated by InfoPath. To be more specific, if any of the items in the Expense claim form were filed for a day in the weekend then we will send an email to John the Expenses Manager.

Naturally this conditional logic could have been added inside the validation of the InfoPath form itself. However, that would require access to Tom the InfoPath Expert and Tom is very busy and going on holiday tomorrow. In other words, we will need to be creative.

To create this workflow, carry out the following steps:

1. We need to be able to access functionality in the System.XML assembly. Add this reference to the relevant Web Application using the Workflow Power Pack Central Administration screens as described in the separate Administration guide.

2. Make sure you have the appropriate privileges to create Form Libraries and design workflows on a site collection.

3. Open InfoPath, select Customize a Sample followed by Sample - Expense Report.

4. Select Publish from the File menu, save the form anywhere on your local system and complete the wizard to publish it to a new Document Library named Expense Forms in your site collection. There is no need to expose any columns to SharePoint. 
5. In the Expense Forms Document Library fill out the form, enter one expense in a weekend and make sure you save it to the Document Library. Don’t submit it as that will go via email.

6. Create a new workflow using SharePoint Designer.

7. On the Workflow definition screen associate the workflow with your new Expense Forms Document Library, tick the two “automatically start” check boxes and proceed to the next screen.

8. Click the Conditions button and insert the Evaluate Custom Code condition.
9. Insert the following C# based code by clicking code and then the ellipsis (…) button.

	using System.Xml;

using System.IO;
// ** Innocent until proven guilty
MyWorkflow.ReturnValue = false; 

XmlDocument doc = new XmlDocument();
// ** Load the XML Form data out of the current item

using(Stream s = MyWorkflow.Item.File.OpenBinaryStream())

{

    doc.Load(s); 

    // ** Make sure we can query the namespaces properly.

    XmlNamespaceManager xnsm = 
                        new XmlNamespaceManager(doc.NameTable);

    xnsm.AddNamespace("my",
"http://schemas.microsoft.com/office/infopath/2003/myXSD/2005-10-21T21:12:27");
    // ** Select all date nodes and iterate through them

    XmlNodeList list = doc.SelectNodes("//my:date", xnsm);

    foreach (XmlNode node in list) 

    {

        // ** Convert the date string to a real date

        DateTime expenseDate =
                             DateTime.ParseExact(node.InnerText,
                                             "yyyy-MM-dd", null);

        if (expenseDate.DayOfWeek == DayOfWeek.Saturday ||
            expenseDate.DayOfWeek == DayOfWeek.Sunday)

        {

            MyWorkflow.ReturnValue = true;

            break;

        }

    }

}


10. Click the Actions button and select the Send an Email activity and fill in the blanks to make it send an email to the relevant manager.
11. Close the Workflow Designer and re-save the previously saved Expense Form to trigger the workflow.
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2.3 Embedding .net code in a workflow Action

SharePoint ships with a number of Workflow Actions to carry out basic tasks such as setting the value of an item or sending an email. However, if you need to do something slightly different that is not supported by any of the stock actions, you need to resort to expensive third party utilities that may match some of your requirements, but probably not all of them. 

This section describes how to use the Muhimbi Workflow Power Pack to implement your exact requirements without any limits or dependencies on third party logic.

2.3.1 Simple Example - string manipulation

For an example of how to carry out string manipulations, see the example discussed in section 2.2.1 Simple Example - File name validation.
2.3.2 Complex Example - Read from SQL Database

Although SharePoint can be used to store much of your data, in reality a typical enterprise stores data in all kind of formats and data stores.

In this example we’ll discuss how to use the Muhimbi Workflow Power Pack to retrieve data stored in a SQL Server Database. The example is not particularly practical as we just read a group name out of the SharePoint Content Database
, however the same principle can be used for any database.
To create this workflow, carry out the following steps:

1. We need to be able to access functionality in the System.Data assembly. Add this reference to the relevant Web Application using the Workflow Power Pack Central Administration screens as described in the separate Administration guide.

2. Make sure you have the appropriate privileges to create workflows on a site collection.

3. Create a new workflow using SharePoint Designer.

4. On the Workflow definition screen associate the workflow with your list of choice (any list will do), tick the two “automatically start” check boxes and proceed to the next screen.

5. Click the Actions button and insert the Execute Custom Code action.
6. Click this variable and create a new Workflow Variable named groupName using string as the type.
7. Insert the following C# based code by clicking this code..

	using System.Data.SqlClient;

// ** Get the connection string for the content DB

string connString = MyWorkflow.Site.WebApplication.ContentDatabases[0].DatabaseConnectionString;

using(SqlConnection connection = new SqlConnection(connString))

{

    connection.Open();

    // ** Execute the Query

    string sql = "SELECT TOP (1) Title FROM Groups";

    SqlCommand cmd = new SqlCommand(sql, connection);

    // ** Store the result in the ReturnValue

    SqlDataReader reader = cmd.ExecuteReader();

    if(reader.Read() == true)

        MyWorkflow.ReturnValue = reader["Title"].ToString();

}


8. Click the Actions button, select Log to History List, click this message, set the Source to Workflow Data and the Field to groupName.
9. Close the Workflow Designer and add / update an item in the list to trigger the workflow.
10. Once the workflow has finished, click the Completed link to see the output.
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2.4 Commenting workflows

Some workflows can become quite complex. They grow over time and it is not always clear what individual steps actually do.

To allow Workflow Designers to insert comments at any place in a workflow, we have added the Insert Workflow Comment action to the Workflow Power Pack.

The action itself doesn’t do anything. It is just a container for a descriptive message as can be seen in the screenshot below.
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3 Troubleshooting & Other common tasks
Although the Workflow Power Pack is a user friendly, robust and intuitive application, some questions may arise during the day to day operation of the software. This section provides some pointers to answer common questions.

If you still have questions after reading this chapter then please check out the links in chapter 1 Introduction.

3.1 The Workflow Activities are not enabled or visible
When the WPP Specific Activities and conditions are not visible or you receive a message about Workflows containing custom code not being allowed on this Web Application then this may be due to the following:

1. The WPP has either not been installed on the server or has not been activated.

Please ask your SharePoint administrator to enable the Muhimbi Workflow Power Pack for SharePoint on your Web Application.
2. Custom Code has been explicitly disabled on your Web Application.
Please ask your SharePoint administrator to use the WPP Central Administration screens to enable custom code for the specified Web Application. 
For both issues details can be found in the separate Administration Guide.

3.2 Workflow Doesn’t validate

When a workflow containing Execute Custom Code actions is saved, the embedded .net code is automatically checked for syntax errors.  To see the actual error messages click the Advanced button in the Workflow Error dialog box.
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Further details, including the full source code can be found in the Windows Application Event Log on the server that is executing the workflow. Details about how to identify WPP event log messages are available in the separate Administration Guide.

3.3 Error during Worfklow Execution

If an error occurs during the execution of a workflow containing Execute Custom Code Actions then the first 255 characters of the error are displayed in the Workflow History Log. 

Full details, including the full source code can be found in the Windows Application Event Log on the server that is executing the workflow. Details about how to identify WPP event log messages are available in the separate Administration Guide.

3.4 Assembly Reference not found

When an error is displayed during validation or execution indicating a missing assembly reference then the code is trying to access an assembly that has not been explicitly added to the list of permitted assemblies.
Please contact your SharePoint Administrator and request the Assembly in question (e.g. System.Data, System.XML or third party assemblies) to be added to the list. 
3.5 Evaluation messages are displayed in the Event Log, Workflow Log and User Interface

When an evaluation message is displayed on each WPP screen, in the Windows Application Event Log and in the Workflow History then something may be wrong with your license or your license has not been installed. Please contact your SharePoint administrator who will be able to find additional information in the Administration Guide for this product.

Appendix - Licensing

All Muhimbi products are licensed in a way that allows maximum flexibility. Please familiarise yourself with the licensing agreement, particularly section 3 – Grant of License, before purchasing our software.

For details see:

1. How we license:
http://blog.muhimbi.com/2010/01/how-we-license-our-products-make-sure.html
2. The License Agreement:
http://www.muhimbi.com/Software-License-Agreement.aspx
3. Licensing FAQ:
http://www.muhimbi.com/support/faqs.aspx#Licensing
In summary we support the following license types. Please refer to the resources above for exact details:

	
	Number of servers
	Unlimited Web Applications
	Unlimited Web Farms
	Unlimited Locations
	Redis-tributable
	Includes Source code

	Server  License
	1
	(
	
	
	
	

	Enterprise License
	Unlimited
	(
	(
	(
	
	

	OEM License
	Unlimited
	(
	(
	(
	(
	

	Source Code License
	Unlimited
	(
	(
	(
	(
	(


Please note that some older SharePoint specific license types have been discontinued. However, these are still valid for those customers that have purchased them in the past. Please see the License Agreement for details about these old style licenses.
1. Free evaluation version: If you install the software without a license you are using the evaluation version. The software is fully functional without any time limits, but an evaluation message will be displayed on most screens, in the workflow history and in any generated document. Please do not use any evaluation software in your production environment. You can get support using any of the means in the Support area on our site. 

2. Server License: The easiest way to license our software is to buy a Server License for each of your servers, virtual or physical, that runs our software. This could be all SharePoint servers in your farm or non SharePoint based servers that run our software.

3. Enterprise License: If you are running our software on more than a handful of servers then it may be more economical to purchase an Enterprise License. This allows the software to be installed on an unlimited number of servers in the organisation.

4. OEM License: If you wish to bundle our software with your own solution and redistribute it to 3rd parties then you require an OEM License. Please read the details in the Software License Agreement for more information.

5. OEM License + Source Code: If you need all the benefits of the OEM License and / or you need access to the source code to make modifications specific to your organisation, then this license type is the best option. Note that we do not provide support for our software once changes have been made to the source code. Please read the details in the Software License Agreement if you want to bundle our software with your own solution.
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� Note that in order to use System.XML, a reference to the Assembly will need to be added in Central Administration. For details see the separate Administration Guide.


� First rule of Project Flames: “No one talks about Project Flames”.


� Please note that to insert a new line in the Condition Editor you will need to press CTRL-Enter.


� We connect to the content database to make this example easier to execute as no new databases or connection strings need to be created.
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