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1 Document Terms

	
	Definition

	WDK
	Windows Driver Kit

	WSDK/SDK
	Windows Software Development Kit

	VS
	Visual Studio 

	VC 
	Refers to VC++ Platform which provides extensibility points (C++) for MSBuild.( Native C++ Support for MSBuild )

	v100
	Visual Studio 10.0 

	Property
	Properties represent key/value pairs that can be used to configure builds. They contain a single scalar value.

	Item
	Items represent inputs into the build system and are grouped into item collections based on their user-defined collection names.

	Task
	Tasks are units of executable code that MSBuild projects use to perform build operations.

	Target
	Targets group tasks together in a particular order and expose sections of the project file as entry points into the build process.

	Project File (.vcxproj)
	MSBuild introduces a new XML-based project file format that is simple to understand, easy to extend.

	Properties (props)  file (.props)
	MSBuild XML file which defines default property and item values. They can be shared across multiple projects. They can be used to specify switches for build tools such as the compiler or linker and create user-defined macros. 

	Targets file (.targets)
	MSBuild XML file which contains items, properties, targets, and tasks for common scenarios. They can be shared across multiple projects.

	Platform
	It is a set of targets; tasks and tools that work together to extend and modify the standard build process in order to target particular machine architecture. These correspond closely to what is called a “Platform” in the VS UI today.
Example: Xbox 360, x86 (or Win32), PocketPC

	Platform Toolset
	It is a set of targets, tasks, and tools that work together to extend and modify a Platform in order to build a particular kind of application for a given Platform.
Example: Win 8 Driver, Windows SDK

	Toolset
	It is a term used by MSBuild to indicate a set of properties, tasks and targets that work together to form a build process.

	ToolsVersion
	The name of a toolset is called its ToolsVersion and this is typically declared in the root element of project files. Currently the ToolsVersion contains the version of the .NET Framework that MSBuild ships with, such as “4.0”.Although the key tools used to build key projects will be version 11 (TBD), the VC build rules still need to find the standard MSBuild tasks.


2 Crash Course
2.1 Nmake’s concepts relevant to MSBuild
· command -- invokes a command-line tool 
· target -- named sequence of commands 
· dependency -- targets can depend on other targets 
· Nmake is invoked on a make file with one or more target specified and it runs all dependencies recursively and then the target's commands. 
· Nmake files can include other make files for robust management of make structure 
· Nmake also supports creating named variables that will be substituted for parameters of commands 
· Also there are so called automatic variables that are assigned by the make itself (like current dir name/path etc.) 
· A target will never run twice during a single build. Once run, a target is assumed to have completed its work and will not be run again, even if a subsequent target in the build depends on it. 
Simplified example of make file:
target1: sub_target1
             csc.exe a, b
             copy b, c
sub_target1:
             delete xyz
2.2 Concepts relevant to MSBuild

· Main MSBuild file extension for c++ projects  is .vcxproj 
· Commands are now called "tasks" and they are not just invocations of command line processes, instead task are units of executable code that can be used by MSBuild to perform atomic build operations. For complete list look here: http://msdn.microsoft.com/en-us/library/ff960151.aspx 
· The tasks are actually imported from their CLR assemblies with UsingTask element like so:
             <UsingTask TaskName="TaskName" AssemblyName = "AssemblyName"/>
· Targets group tasks together in a particular order and allow the build process to be factored into smaller units.
· PropertyGroup -- allows properties to be defined using human-friendly format like so:
<PropertyGroup>
        <ProductVersion>9.0.30729</ProductVersion>
</PropertyGroup>
Item -- an object-oriented variant of property. While property is name/value, Item is name/object where object has multiple attributes. Items are arrays of objects.
Properties are referenced like this $(project) while Items are referenced via @(name) 
ItemGroup is a collection of Items.
Typical usage of ItemGroups is to list all files to be compiled. The collection of the file is then passed to a task using @{itemname} notation. Read the following link on using Items: http://msdn.microsoft.com/en-us/library/ms171453(VS.80).aspx 
There's a bunch of built-in properties. See this: http://msdn.microsoft.com/en-us/library/ms164309(VS.80).aspx 
 For more conceptual info on MSBuild check this: http://msdn.microsoft.com/en-us/library/ms171451(VS.80).aspx 
 For reference info, look here: http://msdn.microsoft.com/en-us/library/0k6kkbsd(VS.80).aspx
2.3 MSBuild Crash Course Examples

Empty MSBuild file:

<Project xmlns="http://schemas.microsoft.com/developer/msbuild/2003">
</Project>
To run it, launch msbuild ourbuildscript.proj from command line.

Properties:
<Project xmlns="http://schemas.microsoft.com/developer/msbuild/2003">
    <PropertyGroup>
        <NameOfProperty>ValueOfProperty</NameOfProperty>
        <AnotherProperty>Value1</AnotherProperty>
        <YetAnotherProperty>Value1</YetAnotherProperty>
    </PropertyGroup>
    <PropertyGroup>
        <YetAnotherProperty>Value2</YetAnotherProperty>
    </PropertyGroup>
</Project>

This defines 3 properties. Since YetAnotherProperty is specified twice, its second value will overwrite the first. This is because all properties are evaluated sequentially.

Targets:
<Project xmlns="http://schemas.microsoft.com/developer/msbuild/2003" DefaultTargets="Foo">
    <Target Name="Blah" DependsOnTargets="Foo">
        <Message Text="String that will be printed to log file"/>
        <Copy SourceFiles="c:\test.txt" DestinationFolder="d:\" />
    </Target>
    <Target Name="Foo">
        <Message Text="Hello $(YetAnotherProperty) !!!"/>
    </Target>
    <PropertyGroup>
        <YetAnotherProperty>Value2</YetAnotherProperty>
    </PropertyGroup>
</Project>

The default target in our build script is Foo and that's what msbuild will execute unless you explicitely specify which target to run: msbuild ourbuildscript.proj /t:Blah.
In this case since Blah depends on Foo, msbuild will first execute Foo and then Blah. Foo will print "Hello Value2 !!!".

Conditions:
<PropertyGroup>
    <SomeProperty Condition="'$(AnotherProperty) == '1'">2</SomeProperty>
</PropertyGroup>

SomeProperty will get value of 2 only if AnotherProperty is 1. This is not the case unless something sets AnotherProperty. For example via command line parameter: msbuild ourbuildscript.proj /p:AnotherProperty=1.

Items are arrays of objects:

<ItemGroup>
    <SomeArray Include="FirstElementOfSomeArray" />
    <SomeArray Include="SecondElement" >
        <PropertyOne>X</PropertyOne>
        <PropertyTwo>Y</PropertyOne>
    </SomeArray>
</ItemGroup>

Just like Properties, items can be arguments to tasks (note how array references use @ instead of $):

<Target Name="Blah">
    <Message Text="@(SomeArray)"/>
</Target>

The above prints "FirstElementOfSomeArray;SecondElement" (this is how array is converted to String, which is what Message.Text takes)

Items have special support for files. This defines two arrays and fills them with actual file names from C: drive:

<ItemGroup>
    <ArrayOfFiles Include="C:\*.cs" />
    <ArrayOfFiles Include="C:\*.vb" />
    <AnotherArray Include="C:\Temp\**\*.*" />
</ItemGroup>
The list of files can now be used as argument for Copy task:
<Target Name="Blah">
    <Copy SourceFiles="@(ArrayOfFiles)" DestinationFolder="d:\" />
</Target>

Batching

To execute a task once for each item in the array use special batching syntax is (the % and the .Identity):

<Target Name="Blah">
    <Message Text="%(SomeArray.Identity)"/>
</Target>

To execute entire target once for each item in the array use Outputs attribute like so:

<Target Name="Blah" Outputs="%(ArrayOfFiles.Identity)">
    <Message Text="File @(ArrayOfFiles) was created on @(ArrayOfFiles->'%(CreatedTime)' )"/>
</Target>

The above also shows how to access properties of items (ArrayOfFiles.CreatedTime).
The expression in %() does not have to be .Identity, it can be any other property of the Item, in this case msbuild will group all elements of the array by the property and process each group as a batch. You can even group by multiple properties if you specify multiple %() expressions as arguments to a task or a target.

Importing

<Project xmlns="http://schemas.microsoft.com/developer/msbuild/2003">
    <Import Project="anotherbuildscript.proj" />
</Project>

Sequence of events during build files processing:

· Set built-in properties and load environment variables into properties
· Read the build script, evaluating properties and items and loading imported files recursively. Only static PropertyGroups/ItemGroups (at the root level of each file) are evaluated at this time.
· Execute targets, either the default one, or the one specified on command line, recursively executing its dependencies
· For each target, execute the steps inside the target sequentially, evaluating target's properties and items










3 Build Overview




Figure 1: Build Overview

Figure 1 shows a typical build process using MSBuild platform. A solution can consist of multiple projects – both driver project and non-driver project. Every project is associated with a platform toolset. The platform toolset extends and modifies the build process for a given target architecture in order to build a particular kind of binary. The binary can be a driver, library or an executable. In the above diagram, the driver project uses driver platform toolset to build drivers. The driver project can reference Win8 kernel mode and user mode headers/libs.
The other project which builds a DLL uses the Windows SDK platform toolset to build applications or user-mode libraries. Every platform toolset has its own set of targets. These targets invoke tasks. These tasks will execute the build tools.

For C/C++ native (user mode and kernel mode) and managed, the user must install the .NET Full Framework, Windows 8 headers, libraries (user mode/kernel mode) & tools, .NET Tools and the VC compilers, CRT headers and libraries. Along with these, to be able to build C/C++ projects with MSBuild, all the components required by it need to be installed. 

MSBuild can execute the build environment based on the information set in the props file for a certain platform toolset. In the command line build scenarios, this means that the PATH, LIBPATH, LIB, INCLUDE that the build system is using can come from the PlatformToolsets itself, which can eliminate the need to use other batch files, to set up the build environment. 
4 Platform Toolset 

The Platform Toolset feature is extensible if the user wants to replace or extend the existing platform toolset with their own platform toolset. The specific version of toolset the user wants to target can be controlled by an msbuild property called PlatformToolset. Projects can switch between tools and libraries by setting the “PlatformToolset” Property in the project.

The user can set the PlatformToolset property in the project file as following:



The property, ConfigurationType, controls the target extension and output type for the binary being built. The possible values for this property are Application, DynamicLibrary, and StaticLibrary. The WDK introduces a new value for this property called Driver to build a kernel mode driver. If this is set to Driver, then MSBuild will generate a sys file with .sys as its extension.
In the above example, the PlatformToolset property is set to WindowsKernelModeDriver8.0 to build a KDMF driver. 

The WindowsKernelModeDriver8.0/WindowsUserModeDriver8.0 Platform Toolset is a set of property sheets, targets, tools and tasks that work together to extend and modify a platform in order to build drivers/kernel mode components for that particular platform. In order to use this toolset, the PlatformToolset property should be set to WindowsKernelModeDriver8.0/WindowsUserModeDriver8.0 in the project file. The WindowsKernelModeDriver8.0/WindowsUserModeDriver8.0 Platform Toolset is designed to extend the existing VC tool chain like compiler and linker with other WDK specific build tools, and target WDK headers and libraries. 

The Platform Toolset has the default platform level settings and targets to build any driver project. In other words, it means the user is using default switches for build tools such as the compiler or linker, system information such as the INCLUDE/LIBRARY paths for the WDK, feature settings such as various properties to set when using Unicode or ANSI strings to build a driver project. An application developer does not use the WindowsKernelModeDriver8.0/WindowsUserModeDriver8.0 platform toolset to build the application; he would use a different platform toolset, like the Windows8.0SDK Platform Toolset, instead.

The PlatformToolset property is v100 by default for both newly created win32 user mode c++ projects and projects converted to VS2010. In both cases, the “PlatformToolset” property is not written to the project file. 
 
The user needs to set the following properties in our props file based on the WDK installation:
 
· ExecutablePath and NativeExecutablePath (PATH)
· IncludePath (INCLUDE) 
· ReferencePath (LIBPATH)
· LibraryPath (LIB) 
· SourcePath 
· ExcludedPath 


Special Note: When UseEnv is not set to true, PATH, LIB, INCLUDE, LIBPATH will be set from the corresponding property values in the platform toolset.  When UseEnv is set to true, as in old build system, the values from environment variables for PATH, INCLUDE, LIB, LIBPATH will be used instead.

The following table summarizes the places where the WDK  drops WDK files to enable the Platform Toolset:

	$(VCTargetsPath)
(VCTargetsPath is by default (in the registry) defined as this:
$(MSBuildExtensionsPath)\<FOLDER>\<MSBUILDSYNTAXVERSION>
)
	
In Dev10, <FOLDER>  is  “Microsoft.Cpp” folder:
$(MSBuildExtensionsPath)\Microsoft.Cpp\4.0\

	The version number is included in case a new build process is shipped for the same platform, which has new syntax and requires a later MSBuild.

This is called “syntax version” rather than “tools version” as that’s really what it is. It’s the assembly version of the first Microsoft.Build.Engine that supports all the necessary syntax. 
“Microsoft.Cpp” indicates the only folder that the VC project system will look in for platforms.

	$(VCTargetsPath)\Platforms\$(Platform)\ImportAfter\*.props
	Optional folder that does not normally contain files. Platform can be customized by dropping MSBuild format files in this folder. They will be imported at the bottom of the platform settings file, as indicated by the folder they are in. The order that imports in this location are pulled in will be undefined.
Created is $(VCTargetsPath)\Platforms\$(Platform)\ ImportAfter\ Microsoft.Cpp.<Platform>. WindowsKernelModeDriver8.0.props and 
 Microsoft.Cpp.<Platform>. WindowsUserModeDriver8.0.props files which import several WDK specific props files. 

	$(VCTargetsPath)\Platforms\$(Platform)\PlatformToolsets\$(PlatformToolset)\
In our case, $(PlatformToolset) = WindowsKernelModeDriver8.0 for building kernel mode drivers.
$(PlatformToolset) = WindowsUserModeDriver8.0 for building user mode drivers.
	Platform Toolset Directory
Eg., C:\Program Files\MSBuild\Microsoft.Cpp\v4.0\Platforms\Win32\PlatformToolsets\WindowsDriver8.0

The “PlatformToolsets” directory allows us to possibly add other types of files here later – in their own subfolder.

	Microsoft.Cpp.$(Platform).$(PlatformToolset).props
	Platform Toolset Props file
Imports props files to build a driver. 
Also imports v100 props file.

	Microsoft.Cpp.$(Platform).$(PlatformToolset).targets
	Platform Toolset Targets file
Imports targets files to build a driver. 
They contain <UsingTask> tags to pull in WDK tasks. Also imports v100 targets.

	$(WDKContentRoot)\build\*.props
	All driver specific props files which contain default settings to build a driver.

	$(WDKContentRoot)\build\*.targets
	All driver specific targets file which contains targets to build a driver.



5 Windows driver specific property files

The driver property sheets have the default settings for all the tools used to build any driver project. The following table summarizes the property sheets and their use in terms of default settings used to build different drivers.

	$(WDKContentRoot)
(WDKContentRoot is by default (in the registry) defined as this:
$(Registry:HKEY_LOCAL_MACHINE\SOFTWARE\
Microsoft\Windows Kits\WDK@WDKContentRoot)
which points to %programfiles%\Windows Kits\8.0	
 
	
$(WDKContentRoot)\build will have all the core build extensions to build a driver.

	WindowsDriver8.0.Default.props
	 Defines the versioning constants that are used by any driver. Example:    <_NT_TARGET_VERSION_WIN7>0x0601</_NT_TARGET_VERSION_WIN7>

	WindowsDriver8.0.Common.props
	Common settings that is required to build all drivers (both kernel mode & user mode).

	WindowsDriver8.0.Shared.props
	This contains shared build settings that is required to build an application as well as a driver. In other words, this is used across SDK toolset as well as our toolset.

	WindowsDriver8.0.$(Platform).props
$(Platform) =Win32|x64
	These are common driver settings that get applied depending upon the target architecture.

	WindowsDriver8.0.KernelMode.props
	This has the common settings that are required to build any kernel mode binary only. In other words, these don’t apply for user mode drivers and apps.

	WindowsDriver8.0.KernelMode.KMDF.props
	This has the special settings that have to be applied only when you are building a KMDF driver. The $(DriverType) property is used to specify driver type as KMDF like this:
<DriverType>KMDF</DriverType>

	WindowsDriver8.0.KernelMode.Wdm.props
	This has the special settings that have to be applied only when you are building a WDM driver. . The $(DriverType) property is used to specify driver type as wdm like this:
<DriverType>wdm</DriverType>

	WindowsDriver8.0.KernelMode.Gdidriver.props
	This has the special settings that have to be applied only when you are building a GDI driver. The $(DriverType) property is used to specify driver type as Gdidriver like this:
<DriverType>Gdidriver</DriverType>

	WindowsDriver8.0.KernelMode.ExportDriver.props
	This has the special settings that have to be applied only when you are building a export driver. The $(DriverType) property is used to specify driver type as ExportDriver like this:
<DriverType>ExportDriver</DriverType>

	WindowsDriver8.0.KernelMode.Miniport.props
	This has the special settings that have to be applied only when you are building a miniport driver. The $(DriverType) property is used to specify driver type as Miniport like this:
<DriverType>Miniport</DriverType>

	WindowsDriver8.0.UserMode.props
	This has the common settings that are required to build any user mode driver only. In other words, these don’t apply for kernel mode drivers and apps.

	WindowsDriver8.0.UserMode.UMDF
	This has the special settings that have to be applied only when you are building a UMDF driver. The $(DriverType) property is used to specify driver type as UMDF like this:
<DriverType>UMDF</DriverType>



6 Windows driver targets

The WindowsDriver8.0.Common.targets file has all the targets that are necessary to build a driver. These targets extend the Cpp targets without directly modifying them. MSBuild provides a mechanism independent of the structure of the original project for us to insert our behaviors while retaining the original mechanisms used to guarantee ordering between our extensions.
7 WDK Tasks 
WDK command line tools not normally distributed with VS (like stampinf, mc, tracewpp, binplace and so forth) need to be exposed to MSBuild as tasks (contained in targets) so that they can be invoked during the build process.
The WDK command line tools support a large number of switches. Each switch is exposed as a task parameter.
When tasks run, they can also receive inputs from the project file. MSBuild sets these properties immediately before executing the task.
Each of the individual WDK task wrapper classes create .NET properties that are available as input and output parameters for these tasks in the project file. 
7.1 Tools wrapped by WDK tasks

The following table summarizes the tools and corresponding tasks/Item name for the same.
	Tool Name
	Task Name
	Target Name
	Item Name

	Tracewpp.exe
	Wpp
	RunWpp
	ClCompile

	StampInf.exe
	StampInf
	StampInf
	Inf

	Mofcomp.exe
	Mofcomp
	Mofcomp
	Mofcomp

	Wmimofck.exe
	Wmimofck
	Wmimofck
	Wmimofck

	mc.exe
	Mc
	MessageCompile
	MessageCompile

	Ctrpp.exe
	Ctrpp
	Ctrpp
	Ctrpp


 
Sample examples showing how to invoke each of the above tools:

Example: Invoking tracewpp.exe.

<ItemGroup>
    <ClCompile Include="a.c" />
    <ClCompile Include="b.c">
        <WppEnabled>true</WppEnabled>
    </ClCompile>
</ItemGroup>

The above example would invoke tracewpp.exe on b.c like this: tracewpp.exe b.c. Also note that this will not be invoked for a.c here. Say the user had a scenario where they wanted to invoke an all .c files then they would have used ItemDefintionGroup to apply the metadata on all inputs like this:

<ItemDefintionGroup>
    <ClCompile/>
        < WppEnabled >true</ WppEnabled >
    </ClCompile>
</ItemDefintionGroup >
 
<ItemGroup>
    <ClCompile Include="a.c" />
    <ClCompile Include="b.c" />
</ItemGroup>

Now the above snippet will cause tracewpp.exe to be invoked on all *.c files included. The command line invocation would be like this:
Tracewpp.exe a.c  b.c

Example: Invoking StampInf.exe.

<ItemGroup>
    <Inf Include="a.inf" />
</ItemGroup>
The command line invocation will be like this: stampinf.exe a.inf

Example: Invoking Mofcomp.exe.

<ItemGroup>
    <Mofcomp Include="a.mof" />
</ItemGroup>
The command line invocation will be like this: mofcomp.exe a.mof

Example: Invoking Wmimofck.exe.

<ItemGroup>
    <Wmimofck Include="a.bmf" />
</ItemGroup>
The command line invocation will be like this: wmimfock.exe a.bmf

Example: Invoking mc.exe.

<ItemGroup>
    <MessageCompile Include="a.mc" />
</ItemGroup>
The command line invocation will be like this: mc.exe a.mc

Example: Invoking Ctrpp.exe.

<ItemGroup>
    <Ctrpp Include="a.manifest" />
</ItemGroup>
The command line invocation will be like this: ctrpp.exe a.manifest.

Note: The tools and their metadata will be exposed via property pages (UI) in the future release so that these settings are easily configurable.
7.1.1 TraceWpp

The WPP task wraps the tracewpp.exe tool. A new metadata, called WppEnabled, is added to the ClCompile Item to enable tracing for the source files. The Wpp task runs through the entire ClCompile Item Collections and invokes on tracewpp.exe for which the WppEnabled metadata is set to true.

The WppEnabled metadata is added to ClCompile Item because the WPP task runs on the same type of input files (in this case .c, .cpp, .h files) as the CL task does. 

Special Note: The item metadata for tracewpp is accessed using ClCompile item in project files. TraceWpp item is used internally inside the target to pass it to the task.

Example: If you have to hand-edit the .vcxproj file to edit/set some metadata shown in the below table, it would look something like this:

<ItemGroup>
    <ClCompile Include="a.c" />
      <WppEnabled>false</WppEnabled>
    <ClCompile Include="b.c">
        <WppEnabled>true</WppEnabled>
        <WppKernelMode>true</WppKernelMode>
        <WppAdditionalIncludeDirectories>c:\test\</WppAdditionalIncludeDirectories>
    </ClCompile>
    <ClCompile Include="boo.c" />
    <ClCompile Include="foo.c">
        <WppEnabled>true</WppEnabled>
        <WppDllMacro>true</WppDllMacro>
    </ClCompile>
</ItemGroup>

The command line invocation would be:
tracewpp.exe –km /Ic:\test\ b.c
tracewpp.exe –dll foo.c

As seen above, it is invoked only on b.c and foo.c since <WppEnabled> is set to true for these inputs. Also note that the metadata for these two inputs are different. Hence, the switches will also be different for these inputs. In other words, you can call each input with its own set of metadata.


	WPP Task Parameter         
	Item Metadata
	Tool Switch
	Description

	Sources                         
	"@(TraceWpp)"
	
	Required ITaskItem[] parameter. Specifies a list of source files.

	AddAlternateNameToMessageGUID  
	"%(TraceWpp.WppAddAlternateNameToMessageGUID)"
	-p:String
	Optional string parameter. Specifies an alternate friendly name for the message GUID of messages from this trace provider. 

	AdditionalConfigurationFile     
	"%(TraceWpp.WppAdditionalConfigurationFile)"
	-ini:Path
	Optional string parameter. Specifies an additional configuration file. WPP uses the specified file in addition to the default file, defaultwpp.ini. 

	AdditionalIncludeDirectories    
	"%(TraceWpp.WppAdditionalIncludeDirectories)"
	-I
	Optional string[] parameter. Adds a directory to the list of directories that are searched for include files.

	AlternateConfigurationFile      
	"%(TraceWpp.WppAlternateConfigurationFile)"
	-defwpp:Path
	Optional string parameter. Specifies an alternate configuration file. WPP uses this file instead of the defaultwpp.ini file.

	GenerateUsingTemplateFile       
	"%(TraceWpp.WppGenerateUsingTemplateFile)"
	-gen{File.tpl}*.ext
	Optional string parameter. For every source file that WPP processes with the name specified between braces {}, create another file with the specified file name extension.

	MinimalRebuildFromTracking      
	"%(TraceWpp.WppMinimalRebuildFromTracking)"
	
	Optional boolean parameter. If true, a tracked incremental build is performed; if false, a rebuild is performed.

	NumericBaseForFormatStrings     
	"%(TraceWpp.WppNumericBaseForFormatStrings)"
	-argbase:Number
	Optional int parameter. Establishes a numeric base for numbering of format strings.

	AddControlGUID                  
	"%(TraceWpp.WppAddControlGUID)"
	-ctl:GUID
	Optional string parameter. Defines a WPP_CONTROL_GUIDS macro with the specified control GUID and WPP_DEFINE_BIT entries named 'Error', 'Unusual', and 'Noise'. 

	AdditionalOptions               
	"%(TraceWpp.WppAdditionalOptions)"
	
	Optional string parameter. A list of command line options.

	ConfigurationDirectories      
	"%(TraceWpp.WppConfigurationDirectories)"
	-cfgdir:[Path]
	Optional string[] parameter. Specifies the location of configuration and template files.  

	DllMacro                        
	"%(TraceWpp.WppDllMacro)"
	-dll
	Optional boolean parameter. Defines the WPP_DLL macro.  

	FileExtensions                  
	"%(TraceWpp.WppFileExtensions)"
	-ext:.ext1 [.ext2]
	Optional string[] parameter. Specifies the file types that WPP recognizes as source files. WPP ignores files with a different file name extension. 

	IgnoreExclamationmarks          
	"%(TraceWpp.WppIgnoreExclamationmarks)"
	-noshrieks
	Optional boolean parameter. Directs WPP to ignore exclamation marks, also known as 'shrieks,' used in complex formatting, such as %!timestamp!%.    

	KernelMode                      
	"%(TraceWpp.WppKernelMode)"
	-km
	Optional boolean parameter. Defines the WPP_KERNEL_MODE macro, which traces kernel-mode components. By default, only user-mode components are traced.   

	OutputDirectory                 
	"%(TraceWpp.WppOutputDirectory)"
	-odir:path
	Optional string parameter. Specifies the directory for the output files that WPP creates.  

	PreprocessorDefinitions         
	"%(TraceWpp.WppPreprocessorDefinitions)"
	/D
	Optional string[] parameter. Defines a preprocessing symbol for your source file.

	PreserveExtensions              
	"%(TraceWpp.WppPreserveExtensions)"
	-preserveext:ext1[.ext2]
	Optional string[] parameter. Preserves the specified file name extensions when creating TMH files. 

	ScanConfigurationData
	"%(TraceWpp.WppScanConfigurationData)"
	-scan:File
	Optional string parameter. Searches for configuration data, such as custom data types, in a file that is not a configuration file, as well as in defaultwpp.ini. 

	SearchString                    
	"%(TraceWpp.WppSearchString)"
	-lookfor:String
	Optional string parameter. Directs WPP to search the source files for the specified string to initiate tracing.  

	ToolPath                        
	"$(WPPToolPath)"
	
	Optional string parameter. Allows to specify the full path to the folder where the tool is located

	TraceFunction                   
	"%(TraceWpp.WppTraceFunction)"
	-func:FunctionDescription
	Optional string[] parameter. Specifies functions that can then be used to generate trace messages.

	TrackerLogDirectory             
	"%(TraceWpp.WppTrackerLogDirectory)"
	
	Optional string parameter. Log directory for tracker to write tlogs.

	TrackFileAccess                 
	"$(TrackFileAccess)"
	
	Optional boolean parameter. If true, tracks file access patterns for this task.


7.1.2 Stampinf
 The StampInf task wraps the stampinf.exe tool. The Inf Item is used to send the parameters for the StampInf task. The item metadata for stampinf is accessed using Inf item in project files. 

Example: If you have to hand-edit the .vcxproj file to edit/set some metadata shown in the below table, it would look something like this:

<ItemGroup>
    <Inf Include="a.inf">
      <SpecifyArchitecture>true</SpecifyArchitecture>
      <Architecture>x86</Architecture>
    </Inf>
    <Inf Include="b.inf">
      <SpecifyArchitecture>false</SpecifyArchitecture>
      <Architecture>amd64</Architecture>
    </Inf>
</ItemGroup>

The command line invocation would be:
stampinf.exe –a “x86” a.inf
stampinf.exe b.inf

As seen above, stampinf.exe is invoked on both a.inf and b.inf, but with different set of parameters. Note that here, in case of b.inf, even though Architecture metadata is specified, since the SpecifyArchitecture metadata is set to false, the –a switch is not emitted on the command line. If you set this metadata to true, then it will emit –a amd64 on the command line. This way you just have to toggle this metadata and not edit the architecture metadata itself.

	StampInf Task Parameter         
	Item Metadata
	Tool Switch
	Description

	Source
	"%(Inf.OutputPath)\%(Inf.FileName).inf"
	-f [source]
	Required ITaskItem parameter. Specifies a list of source files.

	SpecifyArchitecture
	"%(Inf.SpecifyArchitecture)"
	NA
	This will enable the -a switch if set to true.

	Architecture                       
	"%(Inf.Architecture)"
	-a [architecture]
	Optional string parameter. Specifies the target platform architecture. 

	CatalogFile                        
	"%(Inf.CatalogFileName)"
	-c <catalogfile>
	Optional string parameter. Specifies the catalog file directive in the INF version section. 

	SpecifyDriverVerDirectiveDate             
	"%(Inf.SpecifyDriverVerDirectiveDate)"
	NA
	This will enable the –d switch if set to true.

	DriverVerDirectiveDate             
	"%(Inf.DateStamp)"
	-d [date|*]
	Optional string parameter. Specifies the date that is written in the INF DriverVer directive.

	DriverVerDirectiveSection          
	"%(Inf.DriverVersionSectionName)"
	-s
	Optional string parameter. Specifies the INF section in which the INF DriverVer directive should be put.

	SpecifyDriverVerDirectiveVersion          
	"%(Inf.SpecifyDriverDirectiveVersion)"
	NA
	This will enable the –v switch if set to true.

	DriverVerDirectiveVersion          
	"%(Inf.TimeStamp)"
	-v [time|*]
	Optional string parameter. Specifies the version number in the driver directive.

	KmdfVersion                        
	"%(Inf.KmdfVersionNumber)"
	-k <version>
	Optional string parameter. Specifies the version of KMDF that this driver depends on. 

	MinimalRebuildFromTracking
	"%(Inf.MinimalRebuildFromTracking)"
	 
	Optional boolean parameter. If true, a tracked incremental build is performed; if false, a rebuild is performed.

	ToolPath                           
	"$(StampInfToolPath)"
	 
	Optional string parameter. Allows to specify the full path to the folder where the tool is located

	TrackerLogDirectory                
	"%(Inf.StampInfTrackerLogDirectory)"
	 
	Optional string parameter. Log directory for tracker to write tlogs.

	TrackFileAccess                 
	"$(TrackFileAccess)"
	 
	Optional boolean parameter. If true, tracks file access patterns for this task.

	UmdfVersion                        
	"%(Inf.UmdfVersionNumber)"
	-u <version>
	Optional string parameter. Specifies the version of UMDF that this driver depends on.

	Verbosity                          
	"%(Inf.EnableVerbose)"
	-n
	Optional boolean parameter.  Enables the verbosity of Stampinf output.




7.1.3 Wmimofck

The Wmimofck task wraps the wmimofck.exe tool. The Wmimofck Item is used to send the parameters for the Wmimofck task. The item metadata for wmimofck is accessed using Wmimofck item in project files. 

Example: If you have to hand-edit the .vcxproj file to edit/set some metadata shown in the below table, it would look something like this:

<ItemGroup>
    <Wmimfock Include="a.bmf">
      <GenerateStructureDefinitionsForDatablocks >true</GenerateStructureDefinitionsForDatablocks >
    </Wmimfock >
    <Wmimfock Include="b.bmf">
      <HeaderOuputFile>b.h</HeaderOuputFile>
    </Wmimfock>
</ItemGroup>

The command line invocation would be:
wmimfock.exe -u a.bmf
wmimfock.exe –h”b.h” b.bmf

As seen above, wmimofck.exe is invoked on both a.bmf and b.bmf, but with different set of parameters. . Also note that the metadata for these two inputs are different. Hence, the switches will also be different for these inputs. In other words, you can call each input with its own set of metadata.



	Wmimofck Task Parameter         
	Item Metadata
	ToolSwitch 
	Description

	Source                                            
	"@(Wmimofck)" 
	
	Required ITaskItem parameter. Specifies the input source file.

	GenerateStructureDefinitionsForDatablocks         
	"%(Wmimofck.GenerateStructureDefinitionsForDatablocks)"       
	-u
	Optional boolean parameter. Wmimofck will generate member definitions for every property that has a fixed size, including Optional string parameter. properties that specify a MaxLen qualifier.   

	GenerateStructureDefinitionsForMethodParameters   
	"%(Wmimofck.GenerateStructureDefinitionsForMethodParameters)"    
	-m
	Optional boolean parameter. The header file will include structure definitions for the input and output of each WMI method.    

	HeaderOuputFile                                  
	"%(Wmimofck.HeaderOuputFile)" 
	-hFilename
	Optional string parameter. Generates C language header file (.h file) that can then be used to keep header file in sync with MOF definitions. 

	HexdumpOutputFile                                 
	"%(Wmimofck.HexdumpOutputFile)" 
	-xFilename
	Optional string parameter. Generates Hex version of .bmf data which can be included in the driver source for supplying dynamic MOF data at runtime.  

	HTMLUIOutputDirectory                             
	"%(Wmimofck.HTMLUIOutputDirectory)"                 
	
	If this is set to true, generates -w switch.

	HTMLOutputDirectory                             
	"%(Wmimofck.HTMLOutputDirectory)"                 
	-wDirectory
	Optional string parameter. Specifies the directory for the HTML files that Wmimofck generates.  

	MFLFile                                           
	"%(Wmimofck.MFLFile)" 
	-zMFLFile
	Optional string parameter. Specifies a file containing amended classes.  

	MinimalRebuildFromTracking
	"%(Wmimofck. MinimalRebuildFromTracking)"
	
	Optional boolean parameter. If true, a tracked incremental build is performed; if false, a rebuild is performed.

	MOFFile                                           
	"%(Wmimofck.MOFFile)" 
	-yMOFFile
	Optional string parameter. Specifies a file containing language-independent WMI class declarations.  

	SourceOutputFile                                 
	"%(Wmimofck.SourceOutputFile)" 
	-cFilename
	Optional string parameter. Generates C language source file which contains stubs for WMI driver code.  

	ToolPath                                          
	"$(WmimofckToolPath)"
	
	Optional string parameter. Allows to specify the full path to the folder where the tool is located

	TrackerLogDirectory                               
	"%(Wmimofck.TrackerLogDirectory)"       
	
	Optional string parameter. Log directory for tracker to write tlogs.

	TrackFileAccess                                   
	"$(TrackFileAccess)"
	
	Optional boolean parameter. If true, tracks file access patterns for this task.

	VBScriptTestOutputFile                            
	"%(Wmimofck.VBScriptTestOutputFile)" 
	-tFilename
	Optional string parameter. A VBScript program is created that will query all data blocks and properties specified in the MOF file.  


7.1.4 Mofcomp

The Mofcomp task wraps the Mofcomp.exe tool. The Mofcomp Item is used to send the parameters for the Mofcomp task. The item metadata for mofcomp is accessed using Mofcomp item in project files. 

Example: If you have to hand-edit the .vcxproj file to edit/set some metadata shown in the below table, it would look something like this:

<ItemGroup>
    <Mofcomp Include="b.mof">
      <WMISyntaxCheck>true</WMISyntaxCheck>
    </Mofcomp>
</ItemGroup>

The command line invocation would be:
mofcomp.exe -WMI b.mof

As seen above, mofcomp.exe is invoked on b.mof, with –WMI switch because the metadata WmiSyntaxCheck is set to true.


	Mofcomp Task Parameter         
	Item Metadata
	ToolSwitch 
	Description

	Sources                                           
	"@(Mofcomp)"
	
	Required ITaskItem[] parameter. Specifies a list of source files.

	Amendment                                         
	"%(Mofcomp.Amendment)"
	-AMENDMENT:<Locale>
	Optional string parameter. Splits the MOF file into language-neutral and -specific versions. 

	Authority                                         
	"%(Mofcomp.Authority)"
	-A:<Authority>
	Optional string parameter. Specifies Authority as the authority (domain name) to use when logging on to WMI. 

	AutoRecover                                       
	"%(Mofcomp.AutoRecover)"
	-autorecover
	Optional boolean parameter. Adds the named MOF file to the list of files compiled during repository recovery.    

	CreateBinaryMOFFile                               
	"%(Mofcomp.CreateBinaryMOFFile)"
	-B:<Filename>
	Optional string parameter. Requests that the compiler create a binary version of the MOF file with the name filename without making any modifications to the WMI repository. 

	LanguageNeutralOutput                             
	"%(Mofcomp.LanguageNeutralOutput)"
	-MOF:<Path>
	Optional string parameter. Name of the language neutral output. 

	LanguageSpecificOutput                            
	"%(Mofcomp.LanguageSpecificOutput)"
	-MFL:<Path>
	Optional string parameter. Name of the language specific output. 

	MinimalRebuildFromTracking
	"%(Mofcomp. MinimalRebuildFromTracking)"
	
	Optional boolean parameter.  If true, a tracked incremental build is performed; if false, a rebuild is performed.

	MOFClass                                          
	"%(Mofcomp.MOFClass)"
	-class:createonly
-class:forceupdate
-class:safeupdate
-class:updateonly
	Optional string parameter. Allows/Disallows the creation/updation of classes in MOF files; see the documentation on the -class family of switches for details.

	MOFInstance                                       
	"%(Mofcomp.MOFInstance)"
	-instance:createonly
-instance:updateonly
	Optional string parameter. Allows the creation/updation of instances in MOF files; see the documentation on the -instance family of switches for details.

	NamespacePath                                     
	"%(Mofcomp.NamespacePath)"
	-N:<namespacepath>
	Optional string parameter. Requests that the compiler load the MOF file into the namespace specified as namespacepath.  

	Password                                          
	"%(Mofcomp.Password)"
	-P:<Password>
	Optional string parameter. Specifies Password as the password for the computer user to enter when logging on. 

	ResourceLocale                                    
	"%(Mofcomp.ResourceLocale)"
	-L:<ResourceLocale>
	Optional string parameter. Extracts the localized MOF descriptions from the binary MOF when used with -ER switch.

	ResourceName                                      
	"%(Mofcomp.ResourceName)"
	-ER:<ResourceName>
	Optional string parameter. Extracts binary MOF from a named resource.  

	SyntaxCheck                                       
	"%(Mofcomp.SyntaxCheck)"
	-check
	Optional boolean parameter. Requests that the compiler perform a syntax check only and print appropriate error messages. No other switch can be used with this switch.   

	ToolPath                                          
	"$(MofcompToolPath)"
	
	Optional string parameter. Allows to specify the full path to the folder where the tool is located

	TrackerLogDirectory                               
	"%(Mofcomp.TrackerLogDirectory)"
	
	Optional string parameter. Log directory for tracker to write tlogs.

	TrackFileAccess                                   
	"$(TrackFileAccess)"
	
	Optional boolean parameter. If true, tracks file access patterns for this task.

	UserName                                          
	"%(Mofcomp.UserName)"
	-U:<UserName>
	Optional string parameter. Specifies UserName as the name of the user logging on.  

	WMISyntaxCheck                                    
	"%(Mofcomp.WMISyntaxCheck)"
	-WMI
	Optional boolean parameter. Requests that the compiler perform a WMI syntax check. The -B: switch must be used with this switch. 




7.1.5 MessageCompiler

The MessageCompiler task wraps the mc.exe tool. The MessageCompile Item is used to send the parameters for the MessageCompiler task. The item metadata for mc.exe is accessed using MessageCompile item in project files. 

Example: If you have to hand-edit the .vcxproj file to edit/set some metadata shown in the below table, it would look something like this:

<ItemGroup>
    <MessageCompile Include="a.mc">
      <GenerateBaselineResource >true</GenerateBaselineResource>
      <BaselineResourcePath>c:\test\</BaselineResourcePath>
    </MessageCompile >
</ItemGroup>

The command line invocation would be:
mc.exe –s “c:\test\” a.mc

As seen above, mc.exe is invoked on a.mc, with –s switch because the metadata GenerateBaselineResource is set to true. Also, the BaselineResourcePath metadata is used to specify the argument for –s switch.

  
	MessageCompiler Task Parameter         
	Item Metadata
	ToolSwitch
	Description

	Sources
	"@(MessageCompile)"
	<filename.man>   <filename.mc>    
	Optional string parameter.Gives the name of manifest file to compile.Gives the name of a message file to compile.

	ANSIInputFile
	"%(MessageCompile.ANSIInputFile)"
	-a               
	Input file is ANSI (default).

	ANSIMessageInBinFile
	"%(MessageCompile.ANSIMessageInBinFile)"
	-A               
	Messages in .BIN file should be ANSI.

	EnableDebugOutputPath
	"%(MessageCompile.EnableDebugOutputPath)"
	
	If this is set to true, it will enable the –x switch.

	DebugOutputPath
	"%(MessageCompile.DebugOutputPath)"
	-x <path>        
	Use this argument to specify the folder into which you want the compiler to place the .dbg C include file. The .dbg file maps message IDs to their symbolic names.

	EnableCallOutMacro
	"%(MessageCompile.EnableCallOutMacro)"
	-co              
	Add callout macro to invoke user code at logging.Not availalbe for c#, and ignored.

	EventmanPath
	"%(MessageCompile.EventmanPath)"
	-w <file>        
	Specifies path to eventman.xsd file.

	GenerateBaselineResource
	"%(MessageCompile.GenerateBaselineResource)"
	
	If this is set to true, it will enable -s switch.

	BaselineResourcePath
	"%(MessageCompile.BaselineResourcePath)"
	-s <path>        
	Generate binary resource per provider.Generate summary global resource MCGenResource.BIN

	GenerateC#LoggingClass
	"%(MessageCompile.GenerateC#LoggingClass)"
	-cs <namespace>  
	Generate C# (managed) logging class based on FX3.5 Eventing class

	GenerateC#StaticLoggingClass
	"%(MessageCompile.GenerateC#StaticLoggingClass)"
	-css <namespace> 
	Generate static C# (managed) logging class based on FX3.5 Eventing class

	GeneratedFilesBaseName
	"%(MessageCompile.GeneratedFilesBaseName)"
	-z <basename>    
	Gives the base name of the generated files.Default is basename of input file.                        

	GeneratedHeaderPath
	"%(MessageCompile.GeneratedHeaderPath)"
	 
	If this is set to true, it will enable -h switch.

	HeaderFilePath
	"%(MessageCompile.HeaderFilePath)"
	-h <path>        
	Gives the path of where to create the C include file. Default is .\

	GeneratedRcAndMessagesPath
	"%(MessageCompile.GeneratedRcAndMessagesPath)"
	
	If this is set to true, it will enable the -r switch.

	RCFilePath
	"%(MessageCompile.RCFilePath)"
	-r <path>        
	Gives the path of where to create the RC includes file and the binary message resource files it includes. Default is .\.

	GenerateKernelModeLoggingMacros
	"%(MessageCompile.GenerateKernelModeLoggingMacros)"
	-km              
	Generate Kernel Mode logging macros

	GenerateMOFFile
	"%(MessageCompile.GenerateMOFFile)"
	-mof             
	Generate down-level support for all function/macros generated. MOF file will be generated from the manifest. MOF file will be placed in the location specified by the "-h" switch.

	GenerateOLE2Header
	"%(MessageCompile.GenerateOLE2Header)"
	-o               
	Generate OLE2 header file (use HRESULT definition instead of status code definition)

	GenerateUserModeLoggingMacros
	"%(MessageCompile.GenerateUserModeLoggingMacros)"
	-um              
	Generate User Mode logging macros

	HeaderExtension
	"%(MessageCompile.HeaderExtension)"
	 -e <extension>   
	Specify the extension for the header file (1-3 chars)

	MaximumMessageLength
	"%(MessageCompile.MaximumMessageLength)"
	-m <length>      
	Generate a warning if the size of any message exceeds <length> characters.

	PrefixMacroName
	"%(MessageCompile PrefixMacroName)"
	-p <prefix>      
	Defines the macro name prefix applied to each generated logging macro. Default is "EventWrite"                                                  

	RemoveCharsFromSymbolName
	RemoveCharsFromSymbolName)"
	-P <prefix>      
	Defines the text at the start of each event symbol name to remove before forming the macro names. Default is NULL.                        

	SetCustomerbit
	"%(MessageCompile.SetCustomerbit)"
	-c               
	 Sets the Customer bit in the entire message Ids.

	TerminateMessageWithNull
	"%(MessageCompile.TerminateMessageWithNull)"
	-n               
	Terminates all strings with null's in the message tables.

	UnicodeInputFile
	"%(MessageCompile.UnicodeInputFile)"
	-u               
	Input file is Unicode.

	UnicodeMessageInBinFile
	"%(MessageCompile.UnicodeMessageInBinFile)"
	-U               
	Messages in .BIN file should be Unicode (default).

	UseBaseNameOfInput
	"%(MessageCompile. UseBaseNameOfInput )"
	-b               
	 .BIN filename should have .mc filename included for uniqueness.

	UseDecimalValues
	"%(MessageCompile.UseDecimalValues)"
	-d               
	FACILTY and SEVERITY values in header file in decimal. Sets message values in header to decimal initially.

	ValdateAgainstBaselineResource
	"%(MessageCompile.ValdateAgainstBaselineResource)"
	
	If this is set to true, then it will generate -t switch.

	BaselinePath
	"%(MessageCompile.BaselinePath)"
	-t <path>        
	Validate against baseline resource

	Verbose
	"%(MessageCompile.Verbose)"
	-v               
	Gives verbose output.

	WinmetaPath
	"%(MessageCompile.WinmetaPath)"
	-W <file>        
	Specifies path to winmeta.xml file.



7.1.6 Ctrpp


The Ctrpp task wraps the ctrpp.exe tool. The Ctrpp Item is used to send the parameters for the Ctrpp task. The item metadata for ctrpp.exe is accessed using Ctrpp item in project files. 

Example: If you have to hand-edit the .vcxproj file to edit/set some metadata shown in the below table, it would look something like this:

<ItemGroup>
    <Ctrpp Include="a.manifest">
      <GenerateHeaderFileForCounter >true</GenerateHeaderFileForCounter>
      <HeaderFileNameForCounter >c:\test\abc.h</HeaderFileNameForCounter>
    </Ctrpp >
</ItemGroup>

The command line invocation would be:
ctrpp.exe –ch “c:\test\abc.h” a.manifest

As seen above, ctrpp.exe is invoked on a.manifest, with –ch switch because the metadata GenerateHeaderFileForCounter is set to true. Also, the HeaderFileNameForCounter metadata is used to specify the argument for –ch switch.


	Ctrpp Task Parameter
	Item Metadata
	Tool Switch
	Description

	Source
	“@(Ctrpp)”
	    
	Required ITaskItem parameter. Counter manifest to be processed

	AddPrefix
	"%(Ctrpp.AddPrefix)"
	-prefix <prefix>      
	Optional string parameter. Prefix to be added to functions and variables generated.

	BackwardCompatibility
	"%(Ctrpp.BackwardCompatibility)"
	-backcompat           
	Optional boolean parameter. Generates code that is binary compatible with OSs prior to Windows 7.

	EnableLegacy
	"%(Ctrpp.EnableLegacy)"
	-Legacy               
	Optional boolean parameter. Revert to previous ctrpp file. This switch causes ctrpp to generate four output files: two header files, a resource file, and a source code file.  This mimics the behavior found in previous versions of ctrpp.  The -o, -ch, -rc and -prefix options cannot be used in conjunction with -legacy.

	GeneratedCounterFilesPath
	"%(Ctrpp.GeneratedCounterFilesPath)"
	-sumPath <path>       
	Optional string parameter. Path to generate binary counter files default.

	GenerateHeaderFileForCounter
	"%(Ctrpp.GenerateHeaderFileForCounter)"
	
	If this is set to true, will enable -ch switch.

	HeaderFileNameForCounter
	"%(Ctrpp.HeaderFileNameForCounter)"
	-ch <filename>        
	Optional string parameter .Generate header file for containing counter names and ids.

	GenerateHeaderFileForProvider
	"%(Ctrpp.GenerateHeaderFileForProvider)"
	
	If this is set to true, will enable -o switch.

	HeaderFileNameForProvider
	"%(Ctrpp.HeaderFileNameForProvider)"
	-o <filename>         
	Optional string parameter. Generate header file for provider.

	GenerateMemoryRoutines
	"%(Ctrpp.GenerateMemoryRoutines)"
	-MemoryRoutines       
	Optional boolean parameter. Generate memory allocation/free routine templates.

	GenerateNotificationCallback
	"%(Ctrpp.GenerateNotificationCallback)"
	-NotificationCallback 
	Optional boolean parameter. Generate customized notification callback template. Similar to "callback" attribute in <provider> element.

	GenerateResourceSourceFile
	"%(Ctrpp.GenerateResourceSourceFile)"
	
	If this is set to true, will enable the -rc switch.

	ResourceFileName
	"%(Ctrpp.ResourceFileName)"
	-rc <filename>        
	Optional string parameter. Generate resource source file.

	GenerateSummaryGlobalFile
	"%(Ctrpp.GeneratedSummaryGlobalFile)"
	-summary <path>       
	Optional string parameter. Generate binary counter file per provider generate summary global file GenSumResource.BIN



8 Build Output
[bookmark: _GoBack]The WDK has changed the intermediate directory, $(IntDir), which includes the final binary and symbol file, to include the TargetOS in the $(IntDir) name(s) so that user can build/target different OS side by side without losing the previous build for the other targeted OS of the same binary. This is different than the standard intermediate directory which usually only includes the target processor and build type in the name.
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<PropertyGroup Condition="'$(Configuration)|$(Platform)'=='Debug|Win32'" Label="Configuration">

<ConfigurationType>Driver</ConfigurationType>

<DriverType>KMDF</DriverType>

<PlatformToolset>WindowsKernelModeDriver8.0</PlatformToolset>

</PropertyGroup>


oleObject2.bin

  <PropertyGroup Condition="'$(Configuration)|$(Platform)'=='Debug|Win32'" Label="Configuration">
    <ConfigurationType>Driver</ConfigurationType>
    <DriverType>KMDF</DriverType>
    <PlatformToolset>WindowsKernelModeDriver8.0</PlatformToolset>
  </PropertyGroup>




