What Is NUnit?

NUnit is a unit-testing framework for all .Net languages. Initially ported from JUnit, the current production release, version 2.2, is the fourth major release of this xUnit based unit testing tool for Microsoft .NET. It is written entirely in C# and has been completely redesigned to take advantage of many .NET language features, for example custom attributes and other reflection related capabilities. NUnit brings xUnit to all .NET languages.

Nunit - Assertions

Comparisons

Assertions that perform comparisons are often your best choice because they report both expected and actual values. The expected value is always the first argument. NUnit provides the following comparison asserts:

Assert.AreEqual( int expected, int actual );

Assert.AreEqual( int expected, int actual, string message );

Assert.AreEqual( int expected, int actual, string message, 

                 object[] parms );

Assert.AreEqual( decimal expected, decimal actual );

Assert.AreEqual( decimal expected, decimal actual, string message );

Assert.AreEqual( decimal expected, decimal actual, string message, 

                 object[] parms );

Assert.AreEqual( float expected, float actual, float tolerance );

Assert.AreEqual( float expected, float actual, float tolerance,

                 string message );

Assert.AreEqual( float expected, float actual, float tolerance,

                 string message, object[] parms );

Assert.AreEqual( double expected, double actual, double tolerance );

Assert.AreEqual( double expected, double actual, double tolerance,

                 string message );

Assert.AreEqual( double expected, double actual, double tolerance,

                 string message, object[] parms );

Assert.AreEqual( object expected, object actual );

Assert.AreEqual( object expected, object actual, string message );

Assert.AreEqual( object expected, object actual, string message, 

                 object[] parms );

Assert.AreSame( object expected, object actual );

Assert.AreSame( object expected, object actual, string message );

Assert.AreSame( object expected, object actual, string message, 

                object[] parms );

The AreSame method tests that the same objects are referenced by both arguments. All the variants of AreEqual test for equality.

Overloaded AreEqual methods are provided for the most common types. In addition, the overload that compares two objects makes special provisions so that numeric values of different types compare as expected. This makes it possible for asserts like the following to succeed: 

        Assert.AreEqual( 5, 5.0 )

Starting with version 2.2, special provision is also made for comparing single-dimensioned arrays. Two arrays will be treated as equal by Assert.AreEqual if they are the same length and each of the corresponding elements is equal. Note: Multi-dimensioned arrays, nested arrays (arrays of arrays) and other collection types such as ArrayList are not currently supported.

Condition Tests

Methods that test a specific condition are named for the condition they test and take the value tested as their first argument and, optionally a message as the second. The following methods are provided:

Assert.IsTrue( bool condition );

Assert.IsTrue( bool condition, string message );

Assert.IsTrue( bool condition, string message, object[] parms );

Assert.IsFalse( bool condition);

Assert.IsFalse( bool condition, string message );

Assert.IsFalse( bool condition, string message, object[] parms );

Assert.IsNull( object anObject );

Assert.IsNull( object anObject, string message );

Assert.IsNull( object anObject, string message, object[] parms );

Assert.IsNotNull( object anObject );

Assert.IsNotNull( object anObject, string message );

Assert.IsNotNull( object anObject, string message, object[] parms );

Utility Methods

Two utility methods, Fail() and Ignore() are provided in order to allow more direct control of the test process:

Assert.Fail();

Assert.Fail( string message );

Assert.Fail( string message, object[] parms );

Assert.Ignore();

Assert.Ignore( string message );

Assert.Ignore( string message, object[] parms );

The Assert.Fail method provides you with the ability to generate a failure based on tests that are not encapsulated by the other methods. It is also useful in developing your own project-specific assertions.

Here's an example of its use to create a private assertion that tests whether a string contains an expected value.

public void AssertStringContains( string expected, string actual )

{

    AssertStringContains( expected, actual, string.Empty );

}

public void AssertStringContains( string expected, string actual,

    string message )

{

    if ( actual.IndexOf( expected ) < 0 )

        Assert.Fail( message );

}

The Assert.Ignore method provides you with the ability to dynamically cause a test or suite to be ignored at runtime. It may be called in a test, setup or fixture setup method. We recommend that you use this only in isolated cases. The category facility is provided for more extensive inclusion or exclusion of tests or you may elect to simply divide tests run on different occasions into different assemblies.

Attributes

Version 1 of NUnit used the classic approach to identifying tests based on inheritance and naming conventions. From version 2.0 on, NUnit has used custom attributes for this purpose.

Because NUnit test fixtures do not inherit from a framework class, the developer is free to use inheritance in other ways. And because there is no arbitrary convention for naming tests, the choice of names can be entirely oriented toward communicating the purpose of the test.

All NUnit attributes are contained in the NUnit.Framework namespace. Each source file that contains tests must include a using statement for that namespace and the project must reference the framework assembly, nunit.framework.dll.

TestFixtureAttribute (NUnit 2.0)

This is the attribute that marks a class that contains tests and, optionally, setup or teardown methods.

There are a few restrictions on a class that is used as a test fixture. 

· It must be a publicly exported type or NUnit will not see it. 

· It must have a default constructor or NUnit will not be able to construct it. 

· The constructor should not have any side effects, since NUnit may construct the class multiple times in the course of a session. 

Example:





C#
VB
C++
J#
namespace NUnit.Tests

{

  using System;

  using NUnit.Framework;

  [TestFixture]

  public class SuccessTests

  {

    // ...

  }

}

TestAttribute (NUnit 2.0)

The Test attribute marks a specific method inside a class that has already been marked as a TestFixture, as a test method. For backwards compatibility with previous versions of Nunit a test method will also be found if the first 4 letters are "test" regardless of case.

The signature for a test method is defined as follows: 

        public void MethodName()

Note that there must be no parameters. If the programmer marks a test method that does not have the correct signature it will not be run and it will appear in the Test Not Run area in the UI that ran the program.

Example:




C#
VB
C++
J#
namespace NUnit.Tests

{

  using System;

  using NUnit.Framework;

  [TestFixture]

  public class SuccessTests

  {

    [Test] public void Add()

    { /* ... */ }

    public void TestSubtract()

    { /* backwards compatibility */ }

  }

}

SetUpAttribute (NUnit 2.0)

This attribute is used inside a TestFixture to provide a common set of functions that are performed just before each test method is called. A TestFixture can have only one SetUp method. If more than one is defined the TestFixture will compile successfully, but its tests will not run.

Example: 




C#
VB
C++
J#
namespace NUnit.Tests

{

  using System;

  using NUnit.Framework;

  [TestFixture]

  public class SuccessTests

  {

    [SetUp] public void Init()

    { /* ... */ }

    [TearDown] public void Dispose()

    { /* ... */ }

    [Test] public void Add()

    { /* ... */ }

  }

}

TearDownAttribute (NUnit 2.0)

This attribute is used inside a TestFixture to provide a common set of functions that are performed after each test method is run. A TestFixture can have only one TearDown method. If more than one is defined the TestFixture will compile successfully, but its tests will not run.

Example: 




C#
VB
C++
J#
namespace NUnit.Tests

{

  using System;

  using NUnit.Framework;

  [TestFixture]

  public class SuccessTests

  {

    [SetUp] public void Init()

    { /* ... */ }

    [TearDown] public void Dispose()

    { /* ... */ }

    [Test] public void Add()

    { /* ... */ }

  }

}

Imports System

Imports Nunit.Framework

Namespace Nunit.Tests

  <TestFixture()> Public Class SuccessTests

    <SetUp()> Public Sub Init()

    ' ...

    End Sub

    <TearDown()> Public Sub Dispose()

    ' ...

    End Sub

    <Test()> Public Sub Add()

    ' ...

    End Sub

  End Class

End Namespace

#using <Nunit.Framework.dll>

using namespace System;

using namespace NUnit::Framework;

namespace NUnitTests

{

  [TestFixture]

  public __gc class SuccessTests

  {

    [SetUp] void Init();

    [TearDown] void Dispose();

    [Test] void Add();

  };

}

#include "cppsample.h"

namespace NUnitTests {

  // ...

}

package NUnit.Tests;

import System.*;

import NUnit.Framework.TestFixture;

/** @attribute NUnit.Framework.TestFixture() */

public class SuccessTests

{

  /** @attribute NUnit.Framework.SetUp() */

  public void Init()

  { /* ... */ }

  /** @attribute NUnit.Framework.TearDown() */

  public void Dispose()

  { /* ... */ }

  /** @attribute NUnit.Framework.Test() */

  public void Add()

  { /* ... */ }

}

Inheritance

The TearDown attribute is inherited from any base class. Therefore, if a base class has defined a TearDown method, that method will be called after each test method in the derived class. If you wish to add more TearDown functionality in a derived class you need to mark the method with the appropriate attribute and then call the base class method.

TestFixtureSetUpAttribute (NUnit 2.1)

This attribute is used inside a TestFixture to provide a single set of functions that are performed once prior to executing any of the tests in the fixture. A TestFixture can have only one TestFixtureSetUp method. If more than one is defined the TestFixture will compile successfully but its tests will not run.

Example:




C#
VB
C++
J#
namespace NUnit.Tests

{

  using System;

  using NUnit.Framework;

  [TestFixture]

  public class SuccessTests

  {

    [TestFixtureSetUp] public void Init()

    { /* ... */ }

    [TestFixtureTearDown] public void Dispose()

    { /* ... */ }

    [Test] public void Add()

    { /* ... */ }

  }

}

TestFixtureTearDownAttribute (NUnit 2.1)

This attribute is used inside a TestFixture to provide a single set of functions that are performed once after all tests are completed. A TestFixture can have only one TestFixtureTearDown method. If more than one is defined the TestFixture will compile successfully but its tests will not run.

Example:




C#
VB
C++
J#
namespace NUnit.Tests

{

  using System;

  using NUnit.Framework;

  [TestFixture]

  public class SuccessTests

  {

    [TestFixtureSetUp] public void Init()

    { /* ... */ }

    [TestFixtureTearDown] public void Dispose()

    { /* ... */ }

    [Test] public void Add()

    { /* ... */ }

  }

}

ExpectedExceptionAttribute (NUnit 2.0)

This is the way to specify that the execution of a test will throw an exception. This attribute takes a parameter which is a Type. The runner will execute the test and if it throws the specific exception, then the test passes. If it throws a different exception the test will fail. This is true even if the thrown exception inherits from the expected exception.

Example:




C#
VB
C++
namespace NUnit.Tests

{

  using System;

  using NUnit.Framework;

  [TestFixture]

  public class SuccessTests

  {

    [Test]

    [ExpectedException(typeof(InvalidOperationException))]

    public void ExpectAnException()

    { /* ... */ }

  }

}

CategoryAttribute (NUnit 2.2)

The Category attribute provides an alternative to suites for dealing with groups of tests. Either individual test cases or fixtures may be identified as belonging to a particular category. Both the gui and console test runners allow specifying a list of categories to be included in or excluded from the run. When categories are used, only the tests in the selected categories will be run. Those tests in categories that are not selected are not reported at all.

This feature is accessible by use of the /include and /exclude arguments to the console runner and through a separate "Categories" tab in the gui. The gui provides a visual indication of which categories are selected at any time.

Test Fixture Syntax




C#
VB
C++
J#
namespace NUnit.Tests

{

  using System;

  using NUnit.Framework;

  [TestFixture]

  [Category("LongRunning")]

  public class LongRunningTests

  {

    // ...

  }

}

Imports System

Imports Nunit.Framework

Namespace Nunit.Tests

  <TestFixture(), Category("LongRunning")>

  Public Class LongRunningTests

    ' ...

  End Class

End Namespace

#using <Nunit.Framework.dll>

using namespace System;

using namespace NUnit::Framework;

namespace NUnitTests

{

  [TestFixture]

  [Category("LongRunning")]

  public __gc class LongRunningTests

  {

    // ...

  };

}

#include "cppsample.h"

namespace NUnitTests {

  // ...

}

package NUnit.Tests;

import System.*;

import NUnit.Framework.TestFixture;

/** @attribute NUnit.Framework.TestFixture() */

/** @attribute NUnit.Framework.Category("LongRunning") */

public class LongRunningTests

{

  // ...

}

Test Syntax




C#
VB
C++
J#
namespace NUnit.Tests

{

  using System;

  using NUnit.Framework;

  [TestFixture]

  public class SuccessTests

  {

    [Test]

    [Category("Long")]

    public void VeryLongTest()

    { /* ... */ }

}

ExplicitAttribute (NUnit 2.2)

The Explicit attribute causes a test or test fixture to be ignored unless it is explicitly selected for running. The test or fixture will be run if it is selected in the gui, if its name is specified on the console runner command line as the fixture to run or if it is included by use of a Category filter.

If a test or fixture with the Explicit attribute is encountered in the course of running tests, the runner treats it as if it had been ignored. The progress bar turns yellow and the test is listed in the report of tests not run

Test Fixture Syntax




C#
VB
C++
J#
namespace NUnit.Tests

{

  using System;

  using NUnit.Framework;

  [TestFixture, Explicit]

  public class ExplicitTests

  {

    // ...

  }

}

Imports System

Imports Nunit.Framework

Namespace Nunit.Tests

  <TestFixture(), Explicit()>

  Public Class ExplicitTests

    ' ...

  End Class

End Namespace

#using <Nunit.Framework.dll>

using namespace System;

using namespace NUnit::Framework;

namespace NUnitTests

{

  [TestFixture]

  [Explicit]

  public __gc class ExplicitTests

  {

    // ...

  };

}

#include "cppsample.h"

namespace NUnitTests {

  // ...

}

package NUnit.Tests;

import System.*;

import NUnit.Framework.TestFixture;

/** @attribute NUnit.Framework.TestFixture() */

/** @attribute NUnit.Framework.Explicit() */

public class ExplicitTests

{

  // ...

}

Test Syntax




C#
VB
C++
J#
namespace NUnit.Tests

{

  using System;

  using NUnit.Framework;

  [TestFixture]

  public class SuccessTests

  {

    [Test, Explicit]

    public void ExplicitTest()

    { /* ... */ }

}

SuiteAttribute (NUnit 2.0)

The Suite Attribute is used to define subsets of suites based on user preference. The belief by the developers of this version is that the need for this will diminish because of the dynamic creation mechanism provided by the framework. However it is provided for backwards compatibility.

Note: There is no way to run user-defined suites in the forms interface.

Example:

namespace NUnit.Tests

{

  using System;

  using NUnit.Framework;

  public class AllTests

  {

    [Suite]

    public static TestSuite Suite

    {

      get

      {

        TestSuite suite = new TestSuite("All Tests");

        suite.Add(new OneTestCase());

        suite.Add(new Assemblies.AssemblyTests());

        suite.Add(new AssertionTest());

        return suite;

      }

    }

  }

}

IgnoreAttribute (NUnit 2.0)

The ignore attribute is an attribute to not run a test or test fixture for a period of time. The person marks either a Test or a TestFixture with the Ignore Attribute. The running program sees the attribute and does not run the test or tests. The progress bar will turn yellow if a test is not run and the test will be mentioned in the reports that it was not run.

This feature should be used to temporarily not run a test or fixture. This is a better mechanism than commenting out the test or renaming methods, since the tests will be compiled with the rest of the code and there is an indication at run time that a test is not being run. This insures that tests will not be forgotten.

Test Fixture Syntax




C#
VB
C++
J#
namespace NUnit.Tests

{

  using System;

  using NUnit.Framework;

  [TestFixture]

  [Ignore("Ignore a fixture")]

  public class SuccessTests

  {

    // ...

  }

}

Imports System

Imports Nunit.Framework

Namespace Nunit.Tests

  <TestFixture(), Ignore("Ignore a fixture")>

  Public Class SuccessTests

    ' ...

  End Class

End Namespace

#using <Nunit.Framework.dll>

using namespace System;

using namespace NUnit::Framework;

namespace NUnitTests

{

  [TestFixture]

  [Ignore("Ignore a fixture")]

  public __gc class SuccessTests

  {

    // ...

  };

}

#include "cppsample.h"

namespace NUnitTests {

  // ...

}

package NUnit.Tests;

import System.*;

import NUnit.Framework.TestFixture;

/** @attribute NUnit.Framework.TestFixture() */

/** @attribute NUnit.Framework.Ignore("Ignore a fixture") */

public class SuccessTests

{

  // ...

}

Test Syntax




C#
VB
C++
J#
namespace NUnit.Tests

{

  using System;

  using NUnit.Framework;

  [TestFixture]

  public class SuccessTests

  {

    [Test]

    [Ignore("Ignore a test")]

    public void IgnoredTest()

    { /* ... */ }

}

Multiple-Assembly Support

Since version 2.1, NUnit has allowed loading suites of tests from multiple assemblies in both the console and GUI runners. This may be done on an adhoc basis or by creating NUnit test projects saved as files of type '.nunit'. In either case, a top-level suite is constructed, which contains the root suite for each assembly. Tests are run and reported just as for a single assembly.

Adhoc Usage

Using the console runner, multiple assemblies may be run simply by specifying their names on the command line. See NUnit-Console Command Line Options for an example of this usage.

The gui runner does not support specifying multiple assemblies on the command-line. However, you can load a single assembly and then use the Project menu to add additional assemblies. Additionally, you can drag multiple assemblies to the tree view pane, in which case they will replace any assemblies already loaded.

NUnit Test Projects

Running tests from multiple assemblies is facilitated by the use of NUnit test projects. These are files with the extension .nunit containing information about the assemblies to be loaded. The following is an example of a hypothetical test project file:

<NUnitProject>

  <Settings activeconfig="Debug"/>

  <Config name="Debug">

    <assembly path="LibraryCore\bin\Debug\Library.dll"/>

    <assembly path="LibraryUI\bin\Debug\LibraryUI.dll"/>

  </Config>

  <Config name="Release">

    <assembly path="LibraryCore\bin\Release\Library.dll"/>

    <assembly path="LibraryUI\bin\Release\LibraryUI.dll"/>

  </Config>

</NUnitProject>

This project contains two configurations, each of which contains two assemblies. The Debug configuration is currently active. By default, the assemblies will be loaded using the directory containing this file as the ApplicationBase. The PrivateBinPath will be set automatically to LibraryCore\bin\Debug;LibraryUI\bin\Debug or to the corresonding release path. XML attributes are used to specify non-default values for the ApplicationBase, Configuration File and PrivateBinPath. The Project Editor may be used to create or modify NUnit projects.

Even when you are running a single test assembly, NUnit creates an internal project to contain that assembly. If you are using the gui, you can save this project, edit it, add additional assemblies, etc. Note that the gui does not display the internal project unless you add assemblies or modify it in some other way. 

If you use Visual Studio Support to load Visual Studio .Net project or solution files, NUnit converts them to Test projects internally. As with other internal projects, these test projects are not saved automatically but may be saved by use of the File menu.

Loading and Running

In the past, test writers have been able to rely on the current directory being set to the directory containing the single loaded assembly. For the purpose of compatibility, NUnit continues to set the current directory to the directory containing each assembly whenever any test from that assembly is run.

Additionally, because some assemblies may rely on unmanaged dlls in the same directory, the current directory is also set to that of the assembly at the time the assembly is loaded. However, in cases where multiple assemblies reference the same unmanaged assembly, this may not be sufficient and the user may need to place the directory containing the unmanaged dll on the path.

Release Notes

NUnit 2.2 - August 8, 2004

General

· NUnit 2.2 is available in separate Microsoft .NET and Mono distributions. The .NET version can run under Microsoft .NET 1.0, 1.1 or 2.0. The Mono version runs under Mono 1.0. The Microsoft distribution is built using Visual Studio 2003. The Mono version is limited to use of nunit-console to run tests. Note that Mono is distributed with a version of NUnit pre-installed. It may be necessary replace some of the installed components in order to get a newer version of NUnit to work. A note will be published when we have more information on this issue. 

· Separate config files for each .NET version are no longer needed. Instead, binding redirects are provided in each config which apply when running under version 1.0 or 2.0 of hte .NET framework. By default, the highest level of the framework installed is used. The user may edit the config file if a different preference is desired. 

· The NUnit framework and core are now in separate assemblies, both of which are installed in the GAC. The framework assembly contains all types that are normally referenced by tests, while the core contains those types used by the gui and console runners to execute those tests. Tests requiring use of core types ? TestSuite, for example ? will need to add a reference to the nunit.core.dll assembly. 

· The NAnt build script now supports building NUnit using version 1.0, 1.1 or 2.0 of the .NET framework or with Mono 1.0. The Mono build is limited to those assemblies used under Mono. 

· Assert.AreEqual has been extended to allow comparison of two arrays. To compare as equal, the arrays must be of the same or compatible types, contain the same number of elements and each pair of elements must compare as equal. 

· All Assert methods that take an optional message argument now also may take an optional array of objects to be used in formatting the message. 

· An Assert.Ignore method has been added, which allows individual test cases to be ignored dynamically - for example, on the basis of products installed on the test system. Assert.Ignore may also be called from a SetUp or TestFixtureSetUp method. In the latter case, all the tests are ignored. 

· Failure in TestFixtureSetUp or TestFixtureCleanUp now results in an error, rather than in ignoring all the tests. 

· The core interfaces used to run tests have been changed substantially. These will continue to change to some extent as we attempt to reach a stable set of interfaces for use by third-party clients that run tests through NUnit. In particular, the interfaces now support passing in an array of tests to be run and return an array of test results. Other new features described in this document have required interface changes as well. 

· There is a new CategoryAttribute which allows test fixtures and methods to be grouped into one or more categories using strings as identifiers. Support is provided for running only those tests in selected categories or all tests except those in selected categories. 

· A new ExplicitAttribute designates a test case or fixture that should only be run when explicitly chosen by the user - selected directly or included by means of a Category selection. It will not be run merely because its parent suite is selected. 

· Tests may now be run using a filter. Currently, this support is used only by the new Category feature, but it is intended to be of general application for clients and ? eventually ? users. 

· NUnit now recognizes when the loaded tests were built using an earlier version of the nunit framework and issues an appropriate message. Earlier versions simply failed to show any tests present in the assembly. 

· NUnit now captures and issues a message when a worker thread, created during the running of a test, throws an exception. Previously, such exceptions were silently ignored. 

· The XML output from a test run now shows the number of Asserts executed by each test. 

· When a test with ExpectedException fails because of an Assert, the message from the assert is now given priority over the message indicating that the wrong type of exception was thrown. 

· Private SetUp and TearDown methods are now ignored as intended. 

· SetUp and TearDown are no longer executed for ignored tests. 

· The documentation is now provided as a set of HTML files. 

Forms Interface

· The tree of tests now optionally displays checkboxes. These may be used to select multiple tests to be run. Buttons allow clearing all checkboxes and checking only failing tests. 

· There is now an option to display the name of each test in the standard output. 

· The thread used to run tests is now created in the test AppDomain. The priority and apartment state for this thread may now be specified in the config file for the test. A separate configuration section is now used for NUnit settings, to avoid name collision with settings required by the application under test. 

· Command-line options are provided to allow the gui to load and begin running a test suite and to load a specific fixture from an assembly. The properties dialog now shows the number of asserts executed for each test and any description associated with a test. 

· A cancel button has been added to the project save dialog that appears on shutdown. 

· The display of the last exception is now scrollable, allowing the entire stack to be seen. 

Console Interface

· The console program has been reorganized to remove differences in how tests are run between the console and gui runners. 

· The console interface command line parameters now include provision for selecting or excluding tests based on category, for displaying the name of each test in the standard output and for redirecting standard or error output from tests to a file. 

· The /noshadow option eliminates creation of a shadow copy and the /thread option causes the console tests to be run on a separate thread. When a separate thread is used, the config file settings for apartment state will be honored. 

· A namespace may now be specified after /fixture and all tests in that namespace will be executed. 

Mock Objects

· This version of NUnit comes with a built-in, lightweight mock object facility. The functions provided include dynamic creation of an implementation of any interface or MBR class, setting of expectations, specification of return values and verification that the expected actions occurred. 

· This facility is in no way a replacement for full-fledged mock frameworks such as NMock and is not expected to add significant features in upcoming releases. Its primary purpose is to support NUnit?s own tests. We wanted to do that without the need to choose a particular mock framework and without having to deal with versioning issues outside of NUnit itself. 

· At the same time, we hope that easy availability of a minimal mock object facility will inspire users who are not familiar with mock objects to experiment with them using our built-in facility and to migrate to a more complete framework as your needs call for it. 

Limitations

· The CategoryAttribute was originally designed to have an Explicit property. This was included in some early releases and is described in the Pragmatic Programmers? recent book. This property has been removed and is replaced by the ExplicitAttribute, which can be used in conjunction with Category to achieve the same effect as shown in their examples. 

NUnit 2.1 - September 1, 2003

General

· The distributed version of NUnit 2.1 is now built using Visual Studio 2003 The solution and project files in this Beta can only be loaded by Visual Studio 2003. Those needing to build with Visual Studio 2002 will need to convert the project, solution and resx files. NUnit can run against .NET framework versions 1.0 or 1.1. Separate config files are provided for using either version. The install detects the highest version installed and sets up the config for that version. 

· NUnit now supports loading and running tests across multiple assemblies in both the console and the GUI. This may be done on an adhoc basis or by creating NUnit test projects saved in files of type NUnit. 

· Information about one or more test assemblies may now be persisted as NUnit Test Projects. This is a file of type .nunit in XML format which supports the definition of multiple configurations each containing one or more assemblies. 

· TestFixtureSetUp and TestFixtureTearDown attributes are now recognized. Methods marked with these attributes will be run before and after the tests in a fixture. Unlike the standard SetUp and TearDown attributes, these methods are invoked only once, before and after all the tests are run. 

· The Assertion class is now deprecated and has been replaced with the Assert class supporting a new set of static method names. 

· The reporting of test failures and errors provides more information. The specific type of an exception is reported as well as any inner exceptions. Exceptions in TearDown no longer hide the original test exception. 

· NUnit now runs under Windows 98 and ME. Automatic reload of changed assemblies is disabled in non-NT environments. 

Forms Interface

· There are a number of additional menu items. [Specify] 

· The GUI interface now runs tests on a separate thread. This allows the tree display to update as execution proceeds. A Stop button now allows cancelling a test run. An option to cancel the run is also displayed if the user attempts to exit while a test is running. The GUI test threads run in the MTA by default. A configuration file setting may be used to run them in an STA. 

· XML output from a test run may now be saved using the Tools | Save Results as XML? menu item. The format is the same as that used by the Console runner. 

· When an exception occurs while trying to load, unload or run a test, the complete stack trace for that exception is available through the Tools | Exception Details? menu item. 

· The Tools | Options? menu item allows setting a number of options. [Specify] 

· Automatic reloading of test assemblies may now be disabled. An alternate approach of reloading assemblies whenever a run begins is also available as an option. 

· If Visual Studio support is enabled, Visual Studio project and solution files may be opened and Visual Studio projects may be added to an NUnit test project. Currently, C#, VB.NET, J# and managed C++ projects are supported. 

· When a Visual Studio or NUnit project is loaded, the user may switch between the available configurations causing the tests to be reloaded. A Configuration Editor allows adding, deleting or renaming configurations. 

· The GUI allows creating and modifying NUnit Test Projects through the Project Editor. A Properties window is now availble to display information about any test in the tree. It may be pinned to allow quickly examining the results of different tests. 

· Window layout has been streamlined, eliminating one splitter and reducing the area above the tabs to the minimum size needed. 

· The File | Recent Assemblies menu item is now called Recent Files since it may hold Visual Studio or NUnit project names. The user may now set the number of items kept in the list. 

· Loading of the most recently used file may be disabled by a command line switch. 

· Nested Classes are now shown in the TreeView using the format OuterClass+InnerClass. [Showing InnerClass under OuterClass was confusing when both classes contained tests.] 

· The contents of the TreeView display are now sorted by name and tests execute in the order of the display to allow easier tracking. 

· Splitter positions are now saved in the registry and restored on startup. 

· A View menu includes options for Expanding and Collapsing tree nodes, including Expand All, Collapse All, Expand Fixtures and Collapse Fixtures. 

Console Interface

· The console interface command line parameters have been modified to support loading of multiple assemblies, Visual Studio projects and NUnit projects. Several new switches are available. See the Command Line Parameters section in this document for details. 

· The console runner and tests now run in an STA. 

· When run in debug mode, the console output is now sent to the Visual Studio Output window. 

· Clicking on a test failure brings up the test file in the editor at location of the Assert. Formatting of console output has been improved so that redirected output may be examined conveniently in an editor that requires CRLF at the end of each line. 

· All errors are now trapped and a message is displayed. 

Limitations

· NUnit can only load assemblies as permitted under .NET?s Code Access Security. Using the default settings, this means that you will be unable to load from any UNC path, including one that specifies the name of the local computer. Although you may use the .NET Framework configuration utility to allow loading of such applications, you must do this with care. Often, the simplest approach is to copy assemblies being tested to your local drive. See Visual Studio Support for limitations on loading Visual Studio solution files. 
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General

· Attribute based mechanism for identifying test fixtures and test methods. In previous versions of NUnit and JUnit for that matter, inheritance was used as the mechanism for identifying which classes were test fixtures and a naming convention was used to identify test methods in these classes. The Custom Attributes available in .NET provide a much more straightforward and less ambiguous mechanism for identification. 

· Automatic creation of test suites. In previous versions of NUnit it was required to manually construct suites of tests using a Suite property. This has been replaced with dynamic creation of suites based on namespaces. Given an assembly the program will search through the assembly looking for test fixtures. Once it finds one it creates a suite based for each namespace and the specific test fixture. For example, NUnit.Tests.SuccessTests will build a containing Suite called ?NUnit? which will contain another suite called ?Tests? which in turn will create another suite called ?SuccessTests? which finally will hold the individual test methods. This corrects an error prone task where things may or may not have been included in a suite. 

· Additional samples, Managed C++ and Visual J#. The existing samples (C#, VB.NET, Money) have been upgraded to the new version. Money-port has been included to demonstrate the minimal amount of effort required to upgrade. 

· A class TestCase in nunit.framework.dll has been provided for backwards compatibility. See the ?Money-port? project as a sample of what is required to upgrade to the new version. The only change is to update the reference to the new framework dll and provide a default constructor. 

· The exception that is thrown when an Assertion fails is now called AssertionException. In previous versions this was called AssertionFailedError. 

Forms Interface

· Tree based display in forms interface with test status indication and the ability to run individual tests or suites from the tree. 

· Dynamic reloading of an assembly using AppDomains and shadow copying. This also applies if you add or change tests. The assembly will be reloaded and the display will be updated automatically. The shadow copies use we use a configurable directory specified in the executable?s (nunit-gui and nunit-console) config files. 

· A reload command menu option to load and assemblies that may have been modified. 

· Window sizes are flexible due to the introduction of splitters on major sub-areas of the screen. 

· File->Recent Assemblies menu item. The program keeps track of the 5 most recently used assemblies. If no command line arguments are used to start the forms executable the most recent assembly is loaded by default. 

· The ?Run? button is the default button on the form, which allows hitting return to start the tests. 

· Patches suggested by Al Gonzalez 

· The AboutBox was modified so its start position is set to CenterParent 

· The AboutBox border was changed to Fixed3D 

· The size and position of the main form is saved in the registry and restored when the program is launched 

· Patch suggested by Rob Jeffries 

· When the main form has the focus hitting the space bar will cause the program to exit. This is present in the current version of the VBunit. 

Console Interface

· The console interface command line parameters have been modified to be more explicit and conform to similar programs available in .NET. See the Command line parameters section in this document for details. 

· XML Output. The console program produces XML output suitable for inclusion into other existing systems. 

· Customizing of console output is provided through the use of XSLT. See Summary.xslt for the translation that is provided for the release. Using your own transform file is possible via a command line argument. 

· Backwards compatibility with running suites. The Forms interface currently has no mechanism to run suites defined with the suite property. Using the fixture command line argument you must specify a class that is either a TestFixture or contains a Suite attribute. 

Code Samples

The following is a code sample that demonstrates the style in which we want code to be written for the project. 

namespace NUnit.Framework 
{ 
  using System;

///<summary>A set of Assert methods.</summary>
  public class Assertion
  {
    ///<summary>
    /// Asserts that a condition is true. If it isn't it throws
    /// an <see cref="AssertionFailedError"/>.
    ///</summary>
    ///<param name="message"> The condition, if false</param>
    ///<param name="condition"> The evaluated condition</param>


static public void Assert(string message, bool condition) 
    { 
      if (!condition) 
        Assertion.Fail (message);
    }
  }
}
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