












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































       var logger = SharePointServiceLocator.GetCurrent().GetInstance<ILogger>()
                                                                                       as
MockLogger;
       string expectedMessage = “some message you expect your logic to log”;

       // Act
       … run your logic that uses logging

       //Assert
       Assert.AreEqual(expectedMessage, logger.LogToOperationsCalledWithMessage);
    }

    // ...
}

For more information about how to use alternative ILogger implementations, see Using Custom Logger C lasses.
For more information about how to use the SharePoint Service Locator to isolate code for unit tests, see Testing
C lasses in Isolation.

Usage Notes

In the preceding code example, notice how the mock ILogger implementation is registered as a singleton
service. This ensures that every call to the service locator returns the same object, which can help to provide
consistency for your unit test. 
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Customizing the Logger in an Application 

Typical Goals

In some circumstances, you may want to customize how the SharePoint Logger behaves in your production
environment. For example, you might want to update the logger so that calls to LogToOperations copy
messages to a third-party repository. 

Solution

By default, the SharePointLogger class implements two key interfaces that define the logging and tracing
functionality of the SharePoint Logger:

 The IEventLogLogger interface defines logging functionality.
 The ITraceLogger interface defines tracing functionality.

To customize the behavior of the SharePoint Logger, you can create your own implementations of these
interfaces. You can then register your custom implementations with the SharePoint Service Locator, so any code
that calls the SharePoint Logger automatically uses the updated functionality. In most cases, you should aim to
register your custom implementations with the service locator at the same time as you deploy them to the
SharePoint environment. A common approach is to use a feature receiver class to update the service locator type
mappings.

This scenario focuses on how to register your implementations with the SharePoint Service Locator. For
information about how to implement the IEventLogLogger interface and the ITraceLogger interface, see
Creating Custom Logger C lasses. 

Updating Type Mappings for the Logger Interfaces

The following code shows how to register custom implementations of the IEventLogLogger interface and the
ITraceLogger interface from within a feature receiver class. This example assumes that you have created
classes named MyEventLogLogger and MyTraceLogger that implement the IEventLogLogger and
ITraceLogger interfaces, respectively.

The example also assumes that you have added a reference to the 
Microsoft.Practices.SharePoint.Common.dll assembly, the Microsoft.Practices.ServiceLocation.dll
assembly, and the Microsoft.SharePoint.dll assembly. 

C#
using Microsoft.Practices.ServiceLocation;
using Microsoft.Practices.SharePoint.Common.ServiceLocation; 
using Microsoft.Practices.SharePoint.Common.Logging;

[CLSCompliant(false)]
[Guid("8b0f085e-72a0-4d9f-ac74-0038dc0f6dd5")]
public class MyFeatureReceiver : SPFeatureReceiver
{ 
   // ...

   [SharePointPermission(SecurityAction.LinkDemand, ObjectModel = true)]
   public override void FeatureInstalled(SPFeatureReceiverProperties properties)
   {
      IServiceLocator serviceLocator = SharePointServiceLocator.GetCurrent();

      IServiceLocatorConfig typeMappings =                                   
  serviceLocator.GetInstance<IServiceLocatorConfig>();

      typeMappings.RegisterTypeMapping<IEventLogLogger, MyEventLogLogger>();
      typeMappings.RegisterTypeMapping<ITraceLogger, MyTraceLogger>();
   }   
}
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Design of the SharePoint Logger 
The SharePoint Logger provides a reusable set of classes that developers can use to log diagnostic information
from SharePoint applications. It is designed to do the following:

 It provides a consistent mechanism that developers can use to write messages to the Windows event log
and the ULS trace log.

 It enables developers to create and manage custom diagnostic areas and categories.
 It supports substitution of mock logger implementations for unit testing.
 It provides an extensible architecture that developers can customize to their own requirements, if required.

Design Highlights

The ILogger interface and the SharePointLogger class are at the heart of the SharePoint Logger. 

The ILogger interface is designed to accommodate most logging scenarios and to help developers target their
messages to either system administrators or developers. It does this by defining two key methods: 
LogToOperations and TraceToDeveloper. Consumers use the SharePoint Service Locator to request an
implementation of the ILogger interface. The default implementation is the SharePointLogger class, although
developers can register alternative implementations if required.

The SharePointLogger class is a straightforward implementation of the ILogger interface. The class is
comprised of two replaceable components that implement the IEventLogLogger interface and the
ITraceLogger interface. These interfaces define the following functionality:

 IEventLogLogger. C lasses that implement this interface record events that are meant for system
administrators. The default implementation of this interface is the EventLogLogger class, which uses the
DiagnosticsService class to write messages to the Windows event log.

 ITraceLogger. C lasses that implement this interface record trace information for application developers.
The default implementation of this interface is the TraceLogger class, which uses the DiagnosticsService
class to write messages to the ULS trace log.

The following class diagram illustrates the relationship between the key classes in the SharePoint Logger.

The SharePoint Logger 
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Design Details

This section describes the design and functionality of the SharePoint Logger in more detail, including the roles and
responsibilities of the key classes and the points at which the SharePoint Logger can be customized.

The SharePointLogger Class

The SharePointLogger class has the following responsibilities:

 Forward the log messages to the appropriate logger. Messages targeted at operations are sent to
both the class that implements the IEventLogLogger interface and the class that implements the
ITraceLogger interface. Messages targeted solely at developers are only sent to the class that implements
the ITraceLogger.

 Enrich the log message with contextual information. Relevant information, such as the current URL
and the name of the currently logged-on user, is added to each log message.

 Format exceptions into a human readable message. Exception messages are sent to the log files in a
format that is readable by humans.

 Provide a high level of robustness in case the logging fails. If a message cannot be written to the
event logger implementation, a LoggingException is thrown that contains both the original log message
and the reason for the logging failure. 

Note:

An exception is not thrown if a message cannot be written to the trace logger implementation. Instead, the 
SharePointLogger class attempts to write a message to the event logger implementation to indicate that the
trace has failed.

The SharePointLogger class is not responsible for actually writing messages to the logs. This functionality is the
responsibility of the classes that implement the ITraceLogger interface and the IEventLogLogger interface.
This provides a more flexible design. For example, you could develop an alternative implementation of 
IEventLogLogger that writes messages to a database instead of the Windows event log. The
SharePointLogger class would remain unaffected by this change and would simply send the same logging
information to the new IEventLogLogger implementation.

The TraceLogger and EventLogLogger Classes

The TraceLogger class is the default implementation of the ITraceLogger interface. This implementation
simply receives trace messages from the SharePointLogger class and passes them to the DiagnosticsService
class for logging to the ULS trace log.

Similarly, the EventLogLogger class is the default implementation of the IEventLogLogger interface. This
class receives event messages from the SharePointLogger class and passes them to the DiagnosticsService
class for logging to the Windows event log.

The DiagnosticsService Class

The SharePoint 2010 API includes an abstract class named SPDiagnosticsServiceBase that defines the core
functionality required to manage diagnostic areas and categories in a SharePoint environment. In the SharePoint
Logger, the DiagnosticsService class inherits from SPDiagnosticsServiceBase to provide several key
features:

 It manages the collection of custom diagnostic areas and categories.
 It registers new diagnostic areas as event sources in the Windows registry.
 It writes received messages to the Windows event log and the ULS trace log.

The DiagnosticsService class uses the SharePoint The Application Setting Manager to persist custom areas and
categories to the farm-scoped property bag.

For more information about the SPDiagnosticsServiceBase class, see SPDiagnosticsServiceBase C lass on
MSDN.

Registering the SharePoint Logger

Because the SharePoint Logger enables users to make changes to the built-in diagnostic areas and categories, it
must be registered with the SharePoint farm before you can use it. SharePoint automatically registers the logger
when you first use a class that requires the logger. 
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When the logger requires an instance of DiagnosticsService, it retrieves the instance from the static
DiagnosticsService.Local property. In turn, the property getter calls the
SPDiagnosticsServiceBase.GetLocal<DiagnosticsService> method in the SharePoint API to create the
instance. The GetLocal first checks to see whether DiagnosticsService is registered; if it is not already
registered, it registers it. Because of this, no action is actually required to register the logger. The SharePoint
Logger provides a Register method for symmetry, but generally you should not have to use it. 

If you want to remove the SharePoint Logger from your environment, you should use the 
DiagnosticsService.Unregister method. This calls a SharePoint API to delete the logger from the configuration
database. The best way to manage this is to use include a farm-scoped feature in the solution package that you
use to deploy the SharePoint Logger. In the feature receiver class, override the FeatureDeactivating method
and call the DiagnosticsService.Unregister method. This ensures that the SharePoint Logger is unregistered
when you retract the solution.

Customizing the SharePoint Logger

The SharePoint Logger is designed to work with the SharePoint Service Locator. With service location, you can
replace the default logging and tracing components if you need more flexibility or if you want to reuse an existing
logging or tracing component. For example, during unit testing, you can customize logging so that the logging
information becomes part of the unit test's output, as shown in Customizing the Logger for Unit Testing.

For more information about the SharePoint service locator, see The SharePoint Service Locator.

Service location occurs at three points of the logger's design:

 IEventLogLogger. By default, this interface is mapped to the EventLogLogger class. 
 ITraceLogger. By default, this interface is mapped to the TraceLogger class.
 ILogger. By default, this interface is mapped to the SharePointLogger class.

You can customize logging and tracing by reconfiguring any of these type mappings:

 If you want to change the way event logging is handled, replace the EventLogLogger class with a new
class that implements the IEventLogLogger interface. For example, you could log events to a central
database instead of to the Windows event log.

 If you want to change the way trace logging is handled, replace the TraceLogger class with a new class
that implements the ITraceLogger interface. For example, you can log trace messages to the ASP.NET
trace log. 

 If you want to make minor changes to the way the SharePointLogger class handles logging, you can
create a class that derives from it. The SharePointLogger class uses virtual methods for most operations,
so you can override much of its behavior. 

 If you want full control over how logging and tracing are handled, replace the SharePointLogger class with
a new class that derives from the BaseLogger class or that directly implements the ILogger interface.

 If you want to create your own logging infrastructure, you must derive from the 
SPDiagnosticsServiceBase class in the SharePoint API. You can review the DiagnosticsService class in
the SharePoint Logger for an example of how to approach this.

Use the IServiceLocatorConfig interface to configure your application to use your new custom logger. For an
example of how to use the SharePoint Service Locator to replace a service, see Using a Feature Receiver to
Register a Type Mapping.

Extending Logging Functionality to the Sandbox Environment

The SharePoint Logger includes a full-trust proxy that you can use to enable logging from sandboxed solutions.
However, if you are unable to deploy the logging proxy, you can extend the SharePoint Logger to support logging
to an alternative location within the sandbox environment, such as a SharePoint list. 

The SharePointLogger class includes two virtual methods named WriteToOperationsLogSandbox and
WriteSandboxTrace. When the logger detects that it is running in the sandbox, it calls these methods to write
log messages and trace messages, respectively. By default, these methods first check whether the logging proxy
is installed. If the logging proxy is available, the methods use it to write to the event logs or the trace files. If the
proxy is unavailable, the methods simply drop any log messages.

By overriding these methods, you can customize the logger to take alternative actions when it is running in the
sandbox environment. To do this, you should use the following high-level steps:

1. Create a class that derives from the SharePointLogger class.
2. Override the WriteToOperationsLogSandbox method and the WriteSandboxTrace method to
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implement your custom handling of logging and tracing messages within the sandbox environment.
3. Use the SharePoint Service Locator to register your logger class as the default implementation of the 

ILogger interface. For more information about how to do this, see Using Custom Logger C lasses and
Adding Type Mappings. You should use a feature receiver class to register your type mapping at the site
collection level when your application is installed.
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Developer How-to Topics 
This section includes step-by-step guidance for the most common tasks that you will undertake when you work
with the SharePoint Logger. Each how-to topic provides all the steps you need to complete each task without
referring to other topics. However, for more detailed information and best practice guidance, you are urged to
consult the rest of the documentation.

This section includes the following how-to topics:

 How to: Log an Event Message 
 How to: Log a Trace Message 
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How to: Log an Event Message 
The following procedure demonstrates how you can use the SharePoint Logger to write an event message to the
Windows event log and the ULS trace log.

To log an event message 
1. Add a reference to the SharePoint Guidance Library assembly. In Visual Studio, right-click your project

node in Solution Explorer, and then click Add References. C lick the Browse tab, and then navigate to
the location of the Microsoft.Practices.SharePoint.Common.dll assembly.

2. Using the same procedure, add a reference to the Microsoft.Practices.ServiceLocation.dll assembly.
This assembly contains the SharePoint Service Locator, which you will use to retrieve a logger instance.

3. Add the following using statements to the top of your source code file.

C#
using Microsoft.Practices.ServiceLocation;
using Microsoft.Practices.SharePoint.Common.ServiceLocation;
using Microsoft.Practices.SharePoint.Common.Logging;
using System.Diagnostics;

4. Define an event message, an area/category string, and an integer event ID as required.

C#
string msg = "Your Message";
string areaCategory = @"Your Area/Your Category";
int eventID = (int)YourEnumeration.YourEventID;

5. If you want to specify a severity, use a value defined by the EventSeverity enumeration.

C#
EventSeverity severity = EventLogEntryType.Error;

6. Use the SharePoint Service Locator to request an implementation of the ILogger interface.

C#
ILogger logger = 
  SharePointServiceLocator.GetCurrent().GetInstance<ILogger>();

7. Call the ILogger.LogToOperations method, passing in your message, area/category string, integer ID,
and severity as parameters.

C#
logger.LogToOperations(msg, eventID, severity, areaCategory);

For more information about how to use the LogToOperations method, see Creating Log Entries.
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How to: Log a Trace Message 
The following procedure demonstrates how you can use the SharePoint Logger to write a trace message to the
ULS trace log.

To log a trace message 
1. Add a reference to the SharePoint Guidance Library assembly. In Visual Studio, right-click your project

node in Solution Explorer, and then click Add References. C lick the Browse tab, and then navigate to
the location of the Microsoft.Practices.SharePoint.Common.dll assembly.

2. Using the same procedure, add a reference to the Microsoft.Practices.ServiceLocation.dll assembly.
This assembly contains the SharePoint Service Locator, which you will use to retrieve a logger instance.

3. Add the following using statements to the top of your source code file.

C#
using Microsoft.Practices.ServiceLocation;
using Microsoft.Practices.SharePoint.Common.ServiceLocation;
using Microsoft.Practices.SharePoint.Common.Logging;
using Microsoft.SharePoint.Administration;

4. Define a trace message, an area/category string, and an integer event ID as required.

C#
string msg = "Your Trace Message";
string areaCategory = @"Your Area/Your Category";
int eventID = (int)YourEnumeration.YourEventID;

5. If you want to specify a severity, use a value defined by the TraceSeverity enumeration.

C#
TraceSeverity severity = TraceSeverity.High;

6. Use the SharePoint Service Locator to request an implementation of the ILogger interface.

C#
ILogger logger = 
  SharePointServiceLocator.GetCurrent().GetInstance<ILogger>();

7. Call the ILogger.TraceToDeveloper method, passing in your message, area/category string, integer
ID, and severity as parameters.

C#
logger.TraceToDeveloper(msg, eventID, severity, areaCategory);

For more information about how to use the TraceToDeveloper method, see Creating Trace Messages.
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Testing SharePoint Solutions 
Automated, robust testing is an increasingly essential part of enterprise-scale SharePoint development. This
section provides a brief overview of the different types of testing that you are likely to encounter when you work
on enterprise-scale applications and provides information about unit testing for SharePoint applications. In
particular, it demonstrates the use of a new isolation framework, Moles, for unit testing SharePoint solutions. 

The section includes the following topics:

 Testing Concepts and Phases 
 Unit Testing for SharePoint Applications 

 Stubs and Mocks 
 The Moles Framework 

 Using Stubs 
 Using Moles 
 Best Practices for Stubs and Moles 

 Behavioral Models 
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Testing Concepts and Phases 
This section provides a conceptual overview of the most common approaches to code testing. It introduces some
of the key terminology and identifies the scenarios in which each type of test may be appropriate.

Unit Testing

Unit tests are automated procedures that verify whether an isolated piece of code behaves as expected in
response to a specific input. Unit tests are usually created by developers and are typically written against public
methods and interfaces. Each unit test should focus on testing a single aspect of the code under test; therefore, it
should generally not contain any branching logic. In test-driven development scenarios, developers create unit
tests before they code a particular method. The developer can run the unit tests repeatedly as they add code to
the method. The developer's task is complete when their code passes all of its unit tests.

A unit test isolates the code under test from all external dependencies, such as external APIs, systems, and
services. There are various patterns and tools you can use to ensure that your classes and methods can be
isolated in this way—these are discussed later in this section. 

Unit tests should verify that the code under test responds as expected to both normal and exceptional conditions.
Unit tests can also provide a way to test responses to error conditions that are hard to generate on demand in
real systems, such as hardware failures and out-of-memory exceptions. Because unit tests are isolated from
external dependencies, they run very quickly—it is typical for a large suite consisting of hundreds of unit tests to
run in a matter of seconds. The speed of execution is critical when you are using an iterative approach to
development, because the developer should run the test suite on a regular basis during the development
process. 

Unit tests make it easier to exercise all code paths in branching logic. They do this by simulating conditions that
are difficult to produce on real systems in order to drive all paths through the code. This leads to fewer production
bugs, which are often costly to the business in terms of the resulting downtime, instability, and the effort required
to create, test, and apply production patches. 

Integration Testing

While unit tests verify the functionality of a piece of code in isolation, integration tests verify the functionality of a
piece of code against a target system or platform. Just like unit tests, integration tests are automated procedures
that run within a testing framework. Although comprehensive unit testing verifies that your code behaves as
expected in isolation, you still need to ensure that your code behaves as expected in its target environment, and
that the external systems on which your code depends behave as anticipated. That is where integration testing
comes in.

Unlike a unit test, an integration test executes all code in the call path for each method under test—regardless of
whether that code is within the class you are testing or is part of an external API. Because of this, it takes much
longer to set up the test conditions for an integration test. For example, you may need to create users and groups
or add lists and list items. Integration tests also take considerably longer to run. However, unlike unit tests,
integration tests do not rely on assumptions about the behavior of external systems and services. As a result,
integration tests may detect bugs that are missed by unit tests.

Developers often use integration tests to verify that external dependencies, such as Web services, behave as
expected, or to test code with a heavy reliance on external dependencies that cannot be factored out. Testers
often also develop and use integration tests for more diverse scenarios, such as security testing and stress
testing.

In many cases, organizations do not distinguish between integration and unit testing, because both types of tests
are typically driven by unit testing frameworks such as nUnit, xUnit, and Visual Studio Unit Test. Typically,
organizations that use agile development practices make this distinction, because the two types of tests have
different purposes within the agile process. 

Note:

In the Visual Studio 2010 release, there is a limitation that prevents you from testing a SharePoint assembly
using Visual Studio Unit Test. Unit tests created for Visual Studio Unit Test must be developed using .NET
Framework 4.0 in Visual Studio 2010; whereas, SharePoint 2010 assemblies are based on .NET Framework
3.5. In many cases, this is not an issue—because, generally, .NET Framework 4.0 assemblies are compatible
with .NET Framework 3.5 assemblies, so you can run a .NET Framework 4.0 test against a .NET Framework 3.5
assembly. However, the way in which SharePoint loads the .NET common language runtime (CLR) prevents the
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runtime from properly loading and running the tests within Visual Studio Unit Test. 
This limitation prevents you from running integration tests with SharePoint within Visual Studio Unit Test.
Integration tests execute real SharePoint API logic instead of substituting the logic with a test implementation.
Two isolation tools discussed in the following sections, TypeMock and Moles, will continue to work because they
intercept calls to the SharePoint API before the actual SharePoint logic is invoked. You can execute integration 
tests using a third-party framework such as xUnit or nUnit. Coded user interface (UI) tests against SharePoint
applications will run without any issues from within Visual Studio 2010.

Continuous Integration Testing

Continuous integration (CI) is a process that provides a continual verification of code as it is checked into the
source repository. This process ensures that the quality of checked in code is always high, because developers do
not want to be responsible for breaking the team build. It also ensures that any problems are quickly identified
and addressed—in many agile teams, development stops if the CI server is "red" until the issue is resolved.

Typically, development teams run CI in response to a check-in event when code is added or changed, although it
may also run periodically at a regular interval such as every couple of hours. The CI process builds the code and
runs all of the unit tests. The CI process can also run additional checks, such as static analysis. For example,
when you work with SharePoint solutions, a recommended practice is to run the SPDisposeCheck utility to check
for leaky disposal of SharePoint objects. 

Typically, C I servers use a commercial tool, such as Team Foundation Build, or an open source tool, such as
Cruise Control, to help automate the build and test process. These tools simplify the setup and execution of the
CI process and provide reporting on build and test results. For information on setting up Team Foundation Build
for CI with SharePoint 2010 see How to Build SharePoint Projects with TFS Team Build.

Web Testing

Web testing simulates the interaction between a user and a Web-based user interface. The Web test sends HTTP
requests to your solution and verifies that the HTTP response it receives is as you expect. Even with sophisticated
tools, writing a robust, repeatable Web test can be challenging and time consuming for complex user interfaces.
Within Visual Studio, Web tests are known as coded UI tests.

Stress Testing

Stress tests run an isolated component under excessive load conditions. The purpose of a stress test is to drive
the component beyond its normal operating conditions to ensure that it degrades gracefully. Usually, you will use
integration tests to conduct stress testing, although you can also use coded UI tests. Stress tests are a useful way
to detect certain classes of problems, including memory leaks due to improper disposal and threading-related
issues, such as deadlocks or resource contention. When you conduct stress testing, you need to make sure that
you stay within the limits of the underlying hardware and operating system, because, inevitably, failures will arise
as you exceed the capacity of the infrastructure. 

Functional Testing

Functional testing refers to any procedure that tests the functionality of an application from the perspective of a
user. Functional tests can include manual tests, Web tests, and integration tests. Integration tests are included in
functional testing because systems often expose APIs for extensibility or for programmatic use. In this case, the
target user is a developer.

Build Verification Testing

Build verification tests (BVTs) work in a similar way to continuous integration, and typically use the same tools.
However, while continuous integration ensures that code builds successfully and passes unit tests, BVTs are used
to determine whether code satisfies a representative subset of the functionality expected by end users. Typically,
BVTs use a combination of integration tests and coded UI tests. A BVT process builds, installs, deploys, and tests
an application on a regular basis. BVTs must often perform extensive scripted configuration of the deployment
environment before running intensive test processes; because of this, they can take tens of minutes to complete.

BVTs provide a baseline measure of confidence in the quality of a build against a real system before it is
deployed more widely into other testing environments. BVTs should be conducted in addition to rather than
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instead of unit testing, because unit tests do not catch bugs related to the behavior of a system at run time. A
build can be "green" on the CI server but still may not function in the production environment.

Load or Scale Testing

Load or scale testing measures the performance of a solution against a specific set of resources. Ideally, you
should run load or scale testing on a test farm that replicates the conditions of your production environment. The
idea is to ensure that your system behaves well under normal high-end load conditions and to understand how
your application scales as load increases. Load or scale testing uses coded UI tests, often with multiple computers
running client test agents to simulate requests and measure responses. Preparing and running load or scale tests
is a time-consuming and resource-intensive process.

User Acceptance Testing

User acceptance testing is any process that tests your solution from the user's perspective, such as load testing
and functional testing procedures. In many agile development methodologies, the business owner for the system
is also required to test the solution to ensure that business needs are being met. Functional testing by business
owners is considered to be a part of user acceptance testing.
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Unit Testing for SharePoint Applications 
The introduction to the Application Foundations chapter identifies several reasons why you should avoid writing
classes that have direct dependencies on other services. It introduces various patterns that you can use to avoid
direct dependencies in your code and provides links to more information about these patterns. One of the key
reasons for removing direct dependencies is to make your classes suitable for unit testing. The previous section
describes how unit testing involves isolating specific components of your code, usually individual methods, to be
able to verify that the code under test provides expected outputs in response to known inputs. This section
describes how unit testing actually works for SharePoint applications.

Suppose you want to design a Web Part that enables users to view and query product details from a catalog. In a
rough, proof-of-concept approach, you might create a Visual Web Part and put all your logic in the code-behind
file for the user control. However, this makes it almost impossible to unit test your business logic. Your code is
tightly coupled to the user interface, the SharePoint environment, and the data source. To make your logic
testable, there are several design changes you can introduce:

 Use the Model-View-Presenter (MVP) pattern to isolate your business logic from the user interface and the
data source. You create a view class to render your user interface and a repository, or model, class to
interact with your data source. All your business logic goes in the presenter class.

 Implement interfaces for your view classes and your services (such as repository classes). This enables you
to replace the real classes with a fake class, typically known as stub classesormock classes. Later sections
describe these concepts in more detail.

 Use the Service Locator pattern to decouple your presenter class from specific implementations of the
services that your presenter uses (such as your repository class). This provides an "interception" point
where you can replace the real implementation that your presenter depends on with a fake implementation
during test execution.

The following diagram illustrates this approach. You can view this test in the Partner Portal reference
implementation in the Developing SharePoint Applications release.

Designing Web Parts for ease of testing 

Let's review what happens when you unit test the ProductDetailsPresenter class. First, you develop two fake
classes, the MockProductDetailsView and the MockProductCatalogRepository. The first class,
MockProductDetailsView, implements the view interface. The test creates an instance of the
MockProductDetailsView class. The view class instantiates the presenter class, and then it passes itself as the
argument to the constructor for the presenter class. This approach is known as constructor injection. However,
the test still needs to replace the actual repository class with the mock repository class. To achieve this, the test
configures the service locator to return the test implementation to the presenter. The end result is that the
presenter executes its logic without ever knowing that it is using fake implementations of the view and the
repository.
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The MVP pattern is a variation of the well known Model-View-Controller (MVC) pattern. In the client reference
implementation, we use another variation of MVC called Model-View-ViewModel (MVVM). MVVM provides a similar
isolation of user interface from business logic, but more closely fits the way that Silverlight and Windows
Presentation Framework (WPF) work. It's also designed to take advantage of the rich binding capabilities and
asynchronous eventing mechanisms available with these technologies. For more information, see the C lient
reference implementation.

Note:

For a more detailed end-to-end view on how to apply unit testing to SharePoint, together with guidance on the
design patterns that you can use to isolate code, see the section, Improving Application Quality Through
Testing, in the Developing SharePoint Applications release. The Developing SharePoint Applications release
was produced for Microsoft Office SharePoint Server 2007, but the patterns and testing approaches described
are equally relevant to SharePoint Server 2010.
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Stubs and Mocks 
So what do the terms stub classesand mock classes mean? In a unit test, you test one specific piece of code. If
your code makes calls to other classes and external assemblies, you introduce complexity and uncertainty into
the test—you do not know whether your code is failing the test or whether the dependency classes are behaving
in an unexpected way. To remove this uncertainty, you replace the dependency classes with fake
implementations. These fake implementations are known as fakes, mocks, and stubs. The nuanced differences
between fakes, mocks, and stubs are not very important to this section, vary according to who you ask, and often
evolve into complex discussions around topics such as behavioral and state-based testing. As your approach to
testing becomes more sophisticated, these variations are good to understand. Mock has become a popular term
and is often used today to represent any type of test class substituted for a real implementation. Fake is a more
generic term in increasingly common use and has less controversy surrounding it, so the remainder of this
section refers to these substitute test implementations as fakes.

Substituting classes that are required by the code under test is challenging. For example, your presenter class
calls into your repository class. How do replace the repository implementation with a fake class without editing the
presenter class? This is where service location (or a more sophisticated dependency injection approach) comes
in. Your presenter class uses service location to get a repository implementation, and when you run the test, you
configure the service locator to return your fake implementation instead.

Service location is driven by interfaces and interface implementations. To use service location, you must design
your dependency classes to implement relevant interfaces. For example, by defining the 
IProductCatalogRepository interface as the basis for your repository class, and by calling
IProductCatalogRepository methods from your presenter class, you make it possible to supply fake
implementations of IProductCatalogRepository without editing your presenter logic. 

Note:

Service location is an important concept for unit testing and for modular, flexible code in general. The
SharePoint Guidance Library includes a SharePoint-specific implementation of the Service Location pattern that
you can use in your own solutions. For more information, see The SharePoint Service Locator. 

Using fake classes is straightforward if you create the dependency classes yourself, because you have full control
over how they are implemented. It can be more challenging if you need to provide substitutes for external
classes. The SharePoint object model is a case in point. SharePoint integration is problematic in unit tests for the
following reasons:

 Most classes in the SharePoint object model do not implement interfaces or virtual methods that you can
override to create substitute implementations.

 Many SharePoint classes are sealed with private constructors, so you cannot derive from them or even
create them directly.

This makes these classes impossible to substitute with conventional mocking techniques. Providing substitute
implementations of SharePoint classes for unit testing requires a more sophisticated toolset. 

The Developing SharePoint Applications release demonstrated the use of a third-party product named TypeMock.
This overcomes the limitations of conventional mocking by intercepting calls to SharePoint APIs and redirecting
the calls to mock implementations. TypeMock continues to be a great choice for mocking functionality when you
work with SharePoint Server 2010. This release adds another approach that can be used to overcome these
limitations through the use of a framework named Moles.
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The Moles Framework 
The Moles framework emerged as part of a larger Microsoft Research project named Pex, which aims to provide a
systematic, automated approach to unit testing. Pex provides comprehensive test automation based on
parameterized unit tests, and is not covered in this brief overview. Moles also includes many features that are
beyond the scope of this document. Moles is a Visual Studio Power Tool—it's available as a free download from
Visual Studio Gallery, and supports both Visual Studio 2010 and Visual Studio 2008. Pex is available for MSDN
subscribers as a subscriber download. For more information about Pex and Moles, see the Pex project site.

The Moles framework actually supports two different kinds of substitution class—stub types and mole types. These
two approaches allow you to create substitute classes for code dependencies under different circumstances:

 Stub types provide a lightweight isolation framework that generates fake stub implementations of virtual
methods and interfaces for unit testing.

 Mole types use a powerful detouring framework that uses code profiler APIs to intercept calls to dependency
classes and redirects the calls to a fake object.

Generally speaking, you should use stubs (or an alternative mocking framework) to create substitute
implementations for your own code and for any third-party code that exposes virtual methods and interfaces that
you can override. When it is not possible to create stubs for third-party code, such as when the code uses sealed
classes or static, non-virtual methods, you should use moles to redirect calls to the code. Later sections provide
more guidance on when it is appropriate to use stubs and moles. First, the next sections describe how you can
use these two components.
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Using Stubs 
When you use a stub, the Moles framework generates stub implementations of dependency methods and classes
for unit testing. This functionality is similar to that of many conventional isolation frameworks such as Moq,
NMock2, and Rhino Mocks. The stub types are automatically generated classes that run very quickly at execution
and are simple to use. However, stubs lack many of the capabilities of the conventional mocking frameworks and
may require some additional coding. Moles can automatically generate stub types for both for your own code and
for third-party assemblies you are using, including assemblies in the .NET Framework or SharePoint. By default,
stubs are generated for all interfaces and abstract classes, although you can also configure Moles to generate
stubs for non-abstract classes that expose virtual methods. You can configure stub generation through a stub
configuration file. The following code example shows the stub configuration file for the 
Microsoft.Practices.SharePoint.Common assembly.

XML
<?xml version="1.0" encoding="utf-8" ?>
<Moles xmlns="http://schemas.microsoft.com/moles/2010/" Verbosity="Noisy">
  <Assembly Name="Microsoft.Practices.SharePoint.Common"/>
  <StubGeneration>
    <TypeFilter NonSealedClasses="true" Namespace="Microsoft*" />
  </StubGeneration>
  <MoleGeneration Disable="false" />
  <Compilation Disable="true" />
</Moles>

This configuration file instructs the Moles framework to generate stub implementations for all non-sealed classes
in namespaces that begin with "Microsoft" within the Microsoft.Practices.SharePoint.Common assembly. Note
that in some cases, it may be easier to manually implement mocks or stubs for your own code instead of using
the stub class generated by the Moles framework.

The following example shows how to consume a stub object generated by the Moles framework within a test
class. In this example, we want to test the ServiceLocatorConfig class, a key component of the SharePoint
Service Locator. The ServiceLocatorConfig class depends on implementations of the IConfigManager
interface to manage the storage of configuration settings. In this case, the IConfigManager instance is provided
by a stub implementation named SIConfigManager.

C#
[TestMethod]
public void SetSiteCacheInterval_WithValidValue_UpdatesConfiguration()
{
  // Arrange
  int expected = 30;
  string expectedKey = 
    "Microsoft.Practices.SharePoint.Common.SiteLocatorCacheInterval";
  var bag = new BIPropertyBag();
  int target = -1;

  var cfgMgr = new SIConfigManager();
  cfgMgr.SetInPropertyBagStringObjectIPropertyBag = 
    (key, value, propBag) =>
    {
      if(key == expectedKey)
        target = (int) value;
    };

  cfgMgr.GetPropertyBagConfigLevel = (configlevel) => bag;

  var config = new ServiceLocatorConfig(cfgMgr);

  // Act
  config.SetSiteCacheInterval(expected);

  // Assert
  Assert.AreEqual(expected, target);
}
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There are a few key points you need to be aware of to fully understand this test method. First, the following
describes the naming conventions used for the generated stubs. 

 The generated stub class, SIConfigManager, provides stubs for the interface IConfigManager. The
naming convention precedes the name of the interface or abstract class with the letter "S". 

 The stub class is created in the Microsoft.Practices.SharePoint.Common.Configuration.Moles
namespace. Stub classes are created in a sub-namespace, .Moles, of the namespace that contains the
interface or abstract class being stubbed. In this case, the interface in question, IConfigManager, is in the
Microsoft.Practices.SharePoint.Common.Configuration namespace.

The Arrange section of the code example is the setup phase of the test. You can see that the stub object is
passed in to the constructor of the class under test, ServiceLocatorConfig, which requires an argument of type
IConfigManager. This is an example of constructor injection, which is a type of dependency injection. Whenever
you use a fake object, you need a way to provide the fake object to the code under test, and you typically do this
by using some form of dependency injection.

So how do we make our stub object instance simulate the behavior we require for the unit test? One of the key
tenets of the Moles framework is that you can override virtual methods or interface methods in a flexible way, by
attaching delegates to the corresponding method in the stub class. When the object under test calls interface
methods on the stub object, the stub object will invoke our delegate. In the Arrange section, you can see that
lambda expressions are used to specify implementations for two delegates,
SetInPropertyBagStringObjectIPropertyBag,  and GetPropertyBagConfigLevel. The following
conventions and approaches are used when defining delegate test implementations for a stub class:

 The name of each delegate on the stub class indicates the name of the method on the interface, together
with the parameters that it takes. This naming convention is intended to make the name of the delegate
unique—a method may have multiple overloads, so adding parameter types makes the delegate name
specific to an individual method overload. In the first example, the method name is SetInPropertyBag and
the parameter types are String, Object, and IPropertyBag. Hence the delegate is named
SetInPropertyBagStringObjectIPropertyBag.

 Each lambda expression defines an anonymous method that will be invoked by our delegate. The stub class
invokes this delegate when the code under test calls the corresponding actual method on the interface.

 The following code shows the first delegate implementation for the SIConfigManager stub class: 

C#
cfgMgr.SetInPropertyBagStringObjectIPropertyBag = 
  (key, value, propBag) =>
  {
    if(key == expectedKey)
      target = (int) value;
  };

This example specifies the logic to invoke when the IConfigManager.SetInPropertyBag(string, object,
IPropertyBag) method is called. If the provided key matches the expected key, then the value is saved in the
local integer variable named target. If the provided key does not match the expected key, no action is taken.
Reading and writing local variables within our lambda expressions provides a convenient way to record what
occurs during the test, and allows us to check the values during the Assertphase of the test.

The following code shows the second delegate implementation for the SIConfigManager stub class:

C#
cfgMgr.GetPropertyBagConfigLevel = (configlevel) => bag;

This example specifices the behavior for the method GetPropertyBag(ConfigLevel) and will always return a
reference to the local variable named bag. A common mistake is to return a new value every time a lambda
expression is evaluated. Often the code under test will expect the same value to be returned, and by defining a
local variable you can ensure that the object is created once and the same value returned each time the test code
is invoked.

Note:

The bag local variable is a instance of BIPropertyBag, which is an example of another type of fake object
known as a behaved type. For more information on behaved types, see Behavioral Models.

You can configure the Moles framework to respond in various ways if the code under test calls a stub method for
which a test implementation has not been defined. By default, the framework will throw an exception indicating
that the method has not been defined:
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Microsoft.Moles.Framework.Behaviors.BehaviorNotImplementedException:
SIConfigManager.global::Microsoft.Practices.SharePoint.Common.Configuration.IConfigManager.GetPropertyBag(C
onfigLevel) was not stubbed. 

A common approach to discovering which methods you need to stub for your test is to run the test, see if the
exception is thrown for a missing stub method, then implement the stub method. The Moles framework also
supports a BehaveAsDefault approach, in which case any stub methods that you have not implemented will
return a default value for the return type of the method.

The remainder of the test class uses the same approach as any other unit test. The Act section performs one
more action on the code that you want to test. The Assert section verifies that the code under test behaved as
expected. 
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Using Moles 
Moles is a detouring framework. It uses the powerful profiling features of the CLR's just-in-time compiler to
redirect method calls to custom delegates.

A common problem that demonstrates the need for a detouring framework such as Moles is when you want to run
unit tests on code that depends on the DateTime.Now static property. You cannot use DateTime.Now to test
specific conditions, because the value always returns the current date and time from your system clock. You also
cannot directly override the DateTime.Now property to return a specific value. In this situation, you can use the
Moles framework to detour the DateTime.Now property getter to your own custom delegate. This custom
delegate is known as a mole.

Note:

For an example of how to detour the DateTime.Now property to a custom delegate, see Moles – Detours for
.NET on the Microsoft Research Web site. 

When execution enters a method, such as the DateTime.Now property getter, the Moles framework checks to
see whether the test class has defined a detour for that method. If a detour is defined, the framework redirects
the call to the detour delegate. If a detour is not defined, the call is directed to the real implementation of the
method. Alternatively, you can configure Moles to throw an exception if a detour is not defined or return a default
value. For example, if a detour for the DateTime.Now property getter is defined, the method call returns the
result of the detour expression. Otherwise, it uses the real implementation of the property getter to return the
current date and time.

The following code example shows a test method that uses Moles to create a detour for the SPFarm.Local static
property. This is a unit test for the SharePointServiceLocator class. The goal of this test is to verify that calls
to SharePointServiceLocator.GetCurrent() fail if a SharePoint context is unavailable.

C#
[TestMethod]
[HostType("Moles")]        
public void GetCurrent_CallWithoutSharePoint_ThrowsNoSharePointContextException()
{
  // Arrange
  MSPFarm.LocalGet = () => null;
  bool expectedExceptionThrown = false;

  // Act
  try
  {
    IServiceLocator target = SharePointServiceLocator.GetCurrent();               
  }
  catch(NoSharePointContextException)
  {
    expectedExceptionThrown = true;
  }

  // Assert 
  Assert.IsTrue(expectedExceptionThrown);
}

This section describes the key points of interest in this test method. First, note that a HostType attribute has
been added to the method. This instructs the test runtime to execute this test within the Moles environment, which
runs in a separate process. This attribute is necessary only when you use a mole, because moles rely on the
profiler to detour method calls. Stubs do not involve detours, so they can run in the standard test environment.

In this test method, MSPFarm defines a mole for the SPFarm class. The naming convention for a mole is to
prefix the name of the class with the letter "M". Just like stubs, moles are created in a sub-namespace, .Moles, of
the namespace that contains the class we are detouring. In this case, the MSPFarm mole is defined in the
Microsoft.SharePoint.Administration.Moles namespace.

In this case, the test creates a delegate for the SPFarm.Local property getter. The delegate signature,
LocalGet, indicates that you are overriding the property getter for the Local property. If you could set the Local
property, the mole would also have a LocalSet delegate. Because SPFarm.Local is a read-only property, the
LocalSet delegate is not defined. The lambda expression, () => null, specifies that detoured calls to the
SPFarm.Local property getter will return null.
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Best Practices for Stubs and Moles 
When you work with the Moles framework, it is important to understand when you should use stub types and
when you should use mole types. The following guidelines apply to the majority of test scenarios:

 Use stub types (or an alternative mocking framework) and hand-coded mock classes for replacing
components you control.

 Use mole types (or an alternative detouring framework) for mocking static methods and classes that you do
not control, such as SharePoint classes. Do not use mole types to implement interfaces, abstract classes, or
virtual methods that you can easily mock using stub types.

 Structure your unit tests into areas of Arrange, Act, and Assert for clarity:
 Put the setup and configuration tasks for your test in the Arrange section.
 Perform the actions that you want to test in the Act section.
 Verify the results of your actions in the Assert section.

 Test a single behavior in your unit test. If you have branching logic in your unit test, it is often a good
indicator that you should have more tests.

 Assert multiple results when it makes sense to do so. Often, a single behavior can result in multiple changes
in state.

 Use the SharePoint Service Locator, or an alternative implementation of the service location pattern, to
decouple your classes from dependencies and to substitute interface implementations for unit testing.

Undoubtedly, you will encounter scenarios in which these guidelines do not apply. For example, suppose you
create a class that derives from a base class that you do not own. In this case, it may be difficult to get full test
coverage through the use of only simple mocking techniques. You can sometimes avoid this problem by adding
virtual methods that you can override in a test implementation, but in other cases, you will need to create detours
for your own methods through Moles or TypeMock.

There are many more sophisticated examples that illustrate the use of stub types, manual mocks, and mole types
in the SharePoint Guidance Library and the accompanying reference implementations.
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Behavioral Models 
When you start using a framework such as Moles or TypeMock for unit testing, you may find that your unit tests
often break when you change the way your logic is implemented. When your unit test dictates a specific response
for each method call to a mock object, your unit test must reflect the state and behavior of the types that you are
substituting. If you edit the code under test to use alternative methods, or even to call the same methods in a
different order, you may find that your unit test no longer provides an accurate snapshot of the behavior of the
dependency class—even though the functionality remains outwardly unchanged. Your unit tests become
susceptible to frequent breaking changes, and risk becoming a reflection of the implementation details instead of
a pure test of output conditions.

One approach to mitigating this problem is to implementbehaved typesthat provide a more general representation
of the class that you are faking. This allows you factor the behavior logic for dependency types out of your
individual unit tests and into a single behaved type definition that you can reuse in multiple unit tests. For
example, suppose you edit the way your code under test retrieves a list item—instead of using the GetItems
method, you use the list indexer. Instead of updating every unit test to mock this new behavior, you would simply
edit the behaved type for the list to ensure it supports the new retrieval method. If a behaved type doesn’t have
the functionality required for your test, you can simply update the behaved type once and all future tests will
benefit from the updated functionality.

Behaved types support the concept of state-based testing. In your unit tests, you assign values to the behaved
type—for example, you might add a list item to a behaved type that represents a list. The behaved type will
always return the same item, regardless of whether the code under test uses an indexer or a query to retrieve
the item. This breaks the dependency between the overall functionality of the test code and the underlying
implementation details of the test code. In other words, your unit tests simply set the state of the fake object,
while the underlying behavior of the fake object is encapsulated within the behaved type. The use of behaved
types leads to simpler and more resilient unit tests, and it's preferable to use behaved types instead of moles
wherever possible.

The Moles installer includes many behaved type implementations for SharePoint and.NET Framework classes. The
following example shows a test method that uses the behaved type implementations of the SPWeb, SPList,
SPListItem, and SPField classes—BSPWeb, BSPList, BSPListItem, and BSPField respectively—which are
provided by the Moles framework. The example tests the presenter class logic in a simple Web Part that
implements the Model-View-Presenter (MVP) pattern. 

C#
[TestMethod]
[HostType("Moles")]
public void DoMagic_WithOneAnswer_ReturnsAnswer()
{
  //Arrange
  string answer = null;
  string error = null;  

  // First, set up a stub class to represent the view passed to the presenter. 
  var view = new SIMagicEightBallView();
  view.DisplayAnswerString = (s) => answer = s;
  view.DisplayErrorString = (e) => error = e;

  //Setup a behaved type for a web, add a list, and add an item to the list.
  BSPWeb web = new BSPWeb();
  BSPList list = web.Lists.SetOne();
  BSPListItem item = list.Items.SetOne();
  item.ID = 0;
  list.Title = MagicEightBallConstants.EightBallListName;
  item.Values.SetOne("answer.123");

  // add the field that will be used to the list fields.
  BSPField field = new BSPField();
  field.Id = MagicEightBallConstants.AnswerFieldId;
  list.Fields.SetOne(field);

  //Act
  var presenter = new MagicEightBallPresenter(view, web);
  presenter.DoMagic("Ask a question");
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  //Assert
  Assert.IsTrue(answer != null);
  Assert.IsTrue(error == null);
  Assert.IsTrue(answer == "answer.123");
}

As you can see from the example, the use of behaved types simplifies the test method and makes it easier to
read and understand. In many cases it also obviates the need for the developer to create moles for SharePoint
types, which is beneficial as mole types can be complex to develop. The naming convention for a behaved type is
to prefix the name of the class with the letter "B". This test performs the following actions:

 It instantiates a behaved type to represent an SPWeb instance.
 It creates a single list for the Web by calling the web.Lists.SetOne() method.
 It adds a single item to the list by calling the list.Items.SetOne() method.
 It assign values for the ID field, the Title field, and a custom answer field to the list item.

This allows us to test the logic of the presenter class—in short, we are able to verify that the presenter class
returns the expected answer when we ask it a question.

It's worth taking time to explore some of the built-in behaved type implementations. Behaved types typically
contain moles that define the functionality of the type. For example, the constructor of the BSPList class
instantiate a new mole, of type MSPList, to represent the SPList class. Just like any other mole class
implementation, the behaved type attaches several delegates to the mole class to define the behavior of
particular methods. For more advanced scenarios, you can override the behavior of a behaved type by wrapping
it with an additional mole. For example the following example overrides the behavior that the BSPWeb behaved
type defines for the SPWeb.CurrentUser property getter.

C#
BSPWeb web = new BSPWeb();    
MSPUser testUser = new MSPUser();
testUser.NameGet = () => "test name";
MSPWeb web1 = new MSPWeb((SPWeb)web);
web1.CurrentUserGet = () => testUser;

In general, you can build up the functionality in your behaved types progressively over time, as additional unit
tests call for additional behavior definitions. However, you should avoid making the behaved type overly
specialized or complex. If a particular unit test requires highly specialized behavior, you can still use the behaved
type and override particular behaviors from within your unit test set up phase. For more information about using
Pex and Moles to test SharePoint applications, including more details on behaved types, see Unit Testing
SharePoint Services with Pex and Moles.

Note:

The Moles Start Menu includes an option to build the behaved types using Visual Studio 2010. Selecting this
option builds the behaved types to your user directory. You must perform this action before running the
Moles-based tests provided with the SharePoint Guidance Library. The use of behaved types in the SharePoint
Guidance Library is limited, as the Moles framework was still under development when the SharePoint
Guidance Library components were implemented.
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List-Backed Configuration Quick Start 

Overview

In some environments, developers and IT professionals might prefer to manage configuration settings through
lists rather than through property bags and persisted objects. (The SharePoint Guidance Library implements
property bags and persisted objects by default.). The 2010 release of Designing SharePoint Applications enables
you to manage application setting configurations. It also provides several classes that you can use to implement a
list-backed approach for storing configuration settings. 

This quick start explains how to create and register a list-backed application settings manager and provides a
sample implementation. To understand this quick start, you should first review the chapter on the Application
Setting Manager.

The example implementation stores configuration settings in two lists. Site collection (SPSite) and site settings
(SPWeb) are stored in a list at the root Web site of the site collection in which they are located. Farm and Web
application settings apply across site collections, and therefore these settings need to be located in a single
central site collection.

Implementation Details

To manage settings at specific levels, a custom application settings manager must replace the property bags with
a list-backed property bag. The collection of property bags are managed by a configuration hierarchy.

To move to a list-backed implementation you will:
1. Create a configuration hierarchy that uses list-backed property bags.
2. Derive a configuration manager to use this hierarchy.
3. Derive a hierarchical configuration to use this hierarchy.
4. Register the configuration manager and hierarchical configuration implementations with the service

locator.

The SharePoint Guidance Library provides most of the implementation code required to implement a list-backed
solution, including:

 ListBackedPropertyBag – This class implements a property bag that stores configuration in a list. The
implementation assumes that the list for storing settings is located in the root Web site of the site collection
which contains the site. This property bag can be used within a sandbox as well.

 ListBackedUrlPropertyBag  – This class implements a property bag that stores configuration in a list. The
implementation assumes that the list for storing settings is located at the root Web site of a site collection
identified by the URL provided. Updating the settings for a list in a different site collection requires
enabling unsafe updates. This class cannot be used in the sandbox because sandboxed
solutions cannot perform unsafe updates.

 ConfigurationList  – This class implements the logic for creating the list that will contain the settings. It
also contains the logic for looking up and storing values in that list. The ConfigurationList contains a
context ID (for example, the Site.ID that uniquely identifies a site), a key, and a value. When a value is
looked up, both the context ID and the key identify the value to retrieve.

 PropertyBagHierarchy – This class provides the base implementation for a property bag hierarchy. It
contains the collection of property bags to use in the hierarchy, and implements the interface expected by
the configuration manager and hierarchical manager for any property bag.

 HierarchicalConfig – This class provides the logic for performing a hierarchical lookup of application
settings.

 ConfigManager  – This class provides the logic for reading and writing settings for a specific property bag.

The quick start implements the following classes to realize list-backed application settings management:

 ListBackedConfigHierarchy – This class derives from the PropertyBagHierarchy class. The
implementation creates list-backed property bags for the Web, site, Web application, and farm, and then
adds these property bags to the collection managed by the base class.

 ListBackedHierarchicalConfig – This class overrides the method for creating the configuration hierarchy,
and returns the ListBackedConfigHierarchy in place of the default implementation.

 ListBackedConfigManager – This class overrides the method for creating the configuration hierarchy, and
returns the ListBackedConfigHierarchy in place of the default implementation.

 CentralSiteConfig – This class manages the configuration setting for the URL location of the site that
contains the list for storing Web application and farm settings.

Page 550Generated from CHM, not final book. Will be superseded in the future.



Packaging and Deployment

The quick start is packaged as a site-scoped feature. The feature implements a feature event receiver, which
takes the following actions:

 FeatureInstalled – This action creates the central list for storing configuration settings for the farm and
Web application level the list does not already exist. The ConfigurationList implementation contains a
method, called EnsureConfigurationList, that creates the site columns, content type, and list at the
central location if they do not already exist. It uses the CentralSiteConfig class to store the URL for the
central site.

 FeatureActivated – This action uses the EnsureConfigurationMethod to create the list for managing
the site and Web–level settings. It creates the list at the root Web site of the site collection, if it does not
already exist. It uses the service locator to register the implementations for the IHierarchicalConfig and
IConfigManager interfaces as ListBackedHierarchicalConfig and ListBackedConfigManager,
respectively. These classes are at the site level.

 FeatureDeactivated – This action removes the registration of the ListBackedHierarchicalConfig and
ListBackedConfigManager from the service locator.

Demonstration

This quick start includes a simple visual Web Part—named ListBackedConfigurationTests—that demonstrates how
to implement a list-backed approach for managing configuration settings. This Web Part demonstrates running
through settings and getting values at different levels when a button is pushed. It then displays the results, as
shown by the following diagram.

Demonstration of list-backed implementation results 
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