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Multiple frameworks
and runtimes

This chapter covers

= The .NET Portability Analyzer

= Building projects that work on multiple frameworks
= Handling code that’s operating-system specific

There are two features of .NET Core that we’ll look at in this chapter. One is the
ability to run .NET Core applications on many different operating systems. The
other is the ability to write .NET code specific to each .NET framework if you need
the code to operate differently.

You can take advantage of these capabilities in your own applications and librar-
ies, which is particularly useful when you have to extend beyond the .NET Stan-
dard. It’s also useful when you’re trying to use OS-specific features or native
components as the interfaces, because these will be different on each OS.

11.1 Why does the .NET Core SDK support multiple
frameworks and runtimes?
The .NET Core SDK supports building for multiple frameworks. You can specify

the desired framework with a command-line option.

222
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Consider these examples:

dotnet build --framework netcoreapp2.0
dotnet run --framework netcoreapp2.0
dotnet test --framework netcoreapp2.0

So far in this book we’ve only targeted one framework at a time—either netstan-
dardxxx or netcoreappxxx—so there was no occasion to exercise this capability.

If you’re building a new library that adheres to the .NET Standard, it will work uni-
versally with other .NET frameworks. If you're porting a library from either Xamarin
or the .NET Framework, it may be able to port directly to the .NET Standard Library
without modifying the code. There are cases, though, where your code needs to be
built for multiple frameworks.

For instance, suppose you have code that uses XAML that you want to make work
on the .NET Framework, Xamarin Forms, and Universal Windows Applications. Or
maybe your library is used by some existing applications that you can’t change. The
.NET Core SDK makes it possible to support multiple frameworks in the same NuGet
package (generated by dotnet pack).

FRAMEWORKS VS. RUNTIMES Runtimes and frameworks are not the same
thing. A framework is a set of available APIs. A runtime is akin to an operating
system (see section 3.1.3 for more details). Your code may have to work with
some OS-specific APIs, which means that it will have different code for differ-
ent runtimes.

One example of a library that works differently depending on the runtime is the Kes-
trel engine, which is used for hosting ASP.NET Core applications. Kestrel is built on a
native code library called libuv. Because libuv works on multiple operating systems, it’s
a great foundation for the flagship ASP.NET Core web server. But even libuv has its
limitations, so Kestrel doesn’t work on all platforms.

Another example of needing to support multiple runtimes is the System.IO.Com-
pression library. Instead of implementing Deflate/GZip compression in .NET man-
aged code, System.IO.Compression relies on a native library called zlib. The zlib
library isn’t only the de facto standard for GZip compression and decompression, it’s
also implemented in native code, which gives it a slight performance advantage over
any managed .NET implementation. Because zIib is a native library, the code in Sys-
tem.IO.Compression has to behave differently based on the runtime.

The .NET Standard Library gives you a great foundation on which to build librar-
ies and applications for a broad array of platforms, but it’s not comprehensive. Luck-
ily, the .NET Core SDK is flexible enough to support different frameworks and
runtimes, which can allow you to consolidate code into a single project and simplify
packaging and distribution. This chapter introduces some techniques for supporting
multiple frameworks and runtimes.
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224 CHAPTER 11 Multiple frameworks and runtimes

You’ll start by trying to port code between .NET frameworks.

11.2 _.NET Portability Analyzer

The .NET Portability Analyzer helps you migrate from one .NET framework to
another. See figure 11.1, which shows that Xamarin, .NET Core, and the .NET Frame-
work are all frameworks that implement the .NET Standard. The .NET Portability
Analyzer has detailed information on where each framework deviates from the stan-
dard and how that translates into other frameworks.

.NET Framework .NET Core Xamarin

| WPF || Windows Forms| | uwp | i0OS

ASP.NET ASP.NET Core OS X

.NET Standard Library
One library consistent across app models

Common infrastructure

Compilers | | Languages | | Runtime components

Figure 11.1 .NET Framework, .NET Core, and Xamarin are all different frameworks that support
the .NET Standard Library.

If you want to port your Xamarin or .NET Framework library to .NET Core, the .NET
Portability Analyzer can help. It identifies all the incompatibilities between the two
frameworks and provides suggestions, where possible. The tool is available both as a
command-line executable and a Visual Studio plugin. We’ll explore the Visual Studio
plugin version.

11.2.1 |Installing and configuring the Visual Studio 2017 plugin

In Visual Studio, open the Tools menu and choose Extensions and Updates. In the
Extensions and Updates dialog box, pick Online in the tree in the left pane. Type
“portability” in the search box, and look for the .NET Portability Analyzer (shown in
figure 11.2).

Download and install the plugin. After installing, you’ll need to restart Visual
Studio.
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I. Choose Online. 2. Search for “portability.”
3. Find the .NET Portability
Analyzer published by Microsoft.
\

Extensions and Updates ? X

b Installed Sort by: Relevance - ‘parlabilily red X‘v|

4 Online .NET Portability Analyzer Created by: Microsoft

Evaluates portability of assemblies across .NET

)

4 Visual Studio Gallery Version: 1.2.0.0
platforms
b Controls Downloads: 15407
b Templates (Inbel) Intel® Threading Building Blocks Rating: 7« 7« /% 7 7 (5 Votes)
P Tools Intel TBB is a widely used, award—wirnnirrwg C++ library for creating high More Information
Search Results performance, scalable parallel applications. Report Extension to Microsoft
b Samples Gallery (C0\ ComponentOne Studio ASP.NET MVC Edition

MVC,

b Updates (3) Build modern, touch-first solutions without compromise. With
® ComponentOne Studio ASP.NET MVC Edition, you'll get fast, lightweigh...

ASP.NET SOAP To RESTful Converter

An ASP.NET MVC 5 Web Application Template Used to Create RESTful

Endpoint for Pure SOAP Web Services.

M RAML Tools for .NET
U RAML Tools for .NET allows developers to easily integrate and consume
APIs that exposes a RAML definition, or generate a new ASP.NET Web A...

Amyuni PDF Creator UWP Controls
“~2. Create PDF files from scratch using our custom SDK. Add annotations,
text and graphics to existing PDFs. Easily print PDF documents with no...

Change your Extensions and Updates settings

Figure 11.2 Search for the .NET Portability Analyzer.

11.2.2 Sample .NET Framework project

Now create a new project to test out the .NET Portability Analyzer. The sample project
will execute a simple latency test by making HTTP requests to a given URI.

Create a new C# console application (listed as Console App (.NET Framework) in
the New Project dialog box) in Visual Studio targeting .NET Framework version 4.5 or
later. Alter the Program.cs file to contain the following code.

Listing 11.1 Program.cs for your test of the .NET Portability Analyzer

using System;

using System.Diagnostics;
using System.IO;

using System.Net;

namespace ConsoleApplicationl

{

class Program

{
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static void Main(string[] args)
string uri = "http://www.bing.com";
var firstRequest = MeasureRequest (uri) ;
var secondRequest = MeasureRequest (uri) ;

if (firstRequest.Iteml != HttpStatusCode.OK &&
secondRequest.Iteml != HttpStatusCode.OK) ({
Console.WriteLine ("Unexpected status code");
} else {

Console.WriteLine ($"First request took {firstRequest.Item2}ms");
Console.WriteLine ($"Second request took {secondRequest.Item2}ms");

}

Console.ReadLine () ;

}

static Tuple<HttpStatusCode, long> MeasureRequest (string uri)
{

var stopwatch = new Stopwatch() ;

var request = WebRequest.Create (uri) ;

request.Method = "GET";

stopwatch.Start () ;

using (var response = request.GetResponse ()

as HttpWebResponse)
{

using (var reader = new StreamReader (response.GetResponseStream()))

{

reader.ReadToEnd () ;
stopwatch.Stop () ;

}

return new Tuple<HttpStatusCode, longs>(
response.StatusCode,
stopwatch.ElapsedMilliseconds) ;

MeasureRequest
measures the latency
of an HTTP request.

Makes sure you’ve read
the whole response

}
}
}

The preceding code is a contrived example that measures the latency of web requests.
It creates a WebRequest object pointing to the URI passed in. The response object
exposes the GetResponseStream method, because the response may be large and
take some time to download. Calling ReadToEnd makes sure you get the full content
of the response.

The first request from the example project takes longer for many reasons, such as
JIT compiling and setting up the HTTP connection. The latency for the second
request is a more realistic measurement of the time it takes to get a response from the
endpoint (http://www.bing.com in this case).

Running the Portability Analyzer in Visual Studio

Let’s see how this code would port to .NET Core. First, change the settings for the Por-
tability Analyzer. Open the settings as shown in figure 11.3. Choose all the options for
.NET Core target platforms, as shown in figure 11.4.
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Build
Rebuild

Fe

Clean

Analyze

Publish...

Publish as Azure Weblob...

B @

Scope to This

Mew Solution Explorer View
Add

#f Manage NuGet Packages...

L} Set as StartUp Project
Debug

Initialize Interactive with Project

Source Control

P Analyze Project Portability

Portability Analyzer Settings

‘% Cut

.NET Portability Analyzer

SEArch Solution Explorer (Ltri+;)

fal Solution 'ConsoleApplication?

P I. Right-click the console

application in the

Properties .
Solution Explorer.

References
App.config
Program.cs

2. Choose Portability
/ Analyzer Settings.

Ctrl+X

Figure 11.3 Open the settings for the Portability Analyzer.

Options

Search Options (Ctrl+E)

Environment

Projects and Solutions
Source Control

Work ltems

Text Editor
Debugging

-

IntelliTrace

Performance Tools

.NET Portability Analyzer
General

Azure Data Lake

Azure Service Authentication

[

Container Tools

Cross Platform

Database Tools

F# Tools

MuGet Package Manager

b

HTML report format is shown
in this book; other formats may

be better for large projects. target platforms.

General

Default output directory | C\Users\dmetzgar\DocumentsXPortability Analysis

Default output name ApiPortAnalysis

Cutput formats
[ Json HTML  [] Excel
Target Platforms
.MET Core
1.0 W11 [F20
.MET Core + Platform Extensions
110 [J20
.MET Framework

111 [J20 [J30 [135 [J40 145 [1451 [J452 []46
[J461 [J462 147 [1471

.MET Standard

Choose all .NET Core

o

Refresh More information is available at http://go.microsoft.com/fwlink/7Linkld=506955

227

Figure 11.4 Choose all .NET Core Target Platforms in the Portability Analyzer settings.

www.itbook.store/books/9781617294273

Cancel


https://itbook.store/books/9781617294273

228 CHAPTER 11  Multiple frameworks and runtimes

Now run the Portability Analyzer on your project. This option is also in the project’s
right-click menu, shown in figure 11.5.

1. Right-click the console
application in the
Solution Explorer.

fal Solution 'ConsoleApplicationl

& Build aerties
Rebuild ENCES
Clean .config
Analyze p Jrames

@r  Publish...

/A Publish as Azure Weblob...

Scope to This
Mew Solution Explorer View
Add [
Manage MuGet Packages...

IF &

Set as StartUp Project
Debug 4

Initialize Interactive with Project

Source Control 4 2, Cho?se Analyzg X
Project Portability.
A Analyze Project Portability

Portability Analyzer Settings

Figure 11.5 Run the Portability Analyzer from the right-click menu.

After the analyzer is finished, the Portability Analyzer Results pane will pop up, as
shown in figure 11.6.

Portability Analysis Results
Available reports:

ApiPortAnalysis(4).html Open Report Save Ac Open directory

Click on Open Report.

Figure 11.6 Portability Analyzer Results pane
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NET Portability Report

Submission Id a2a55df7-6aal-4732-8101-8ec85e989560
API Catalog last updated on Monday, November 27, 2017

Contents

« Portability Summary

Portability Summary

Assembly

.NET Core Version=v1.0 .NET CoreVersion=v1.1 .NET Core Ve
98.31 % 98.31 % 100.00 %

Hide rows:

) Hide rows that don't have problems

Hide columns:

[ .NET Core,Version=v1.0 [J .NET Core,Version=v1.1 [J .NET Core Version=v2.0 [J Recommended changes

ConsoleApplication1, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null (NETFramework, Version=v4.6.1)

Target type .NET Core,Version=v1.0 NET Core,Version=v1.1 .MET CoreVersion=v2.0 Recommended changes
( System.Net.WebRequest Pl [v] [/} (/] )
( GetResponse [x] [} bl (/] Use System.Net.Http.HttpClient.SendAsync (returns an anResponseMessage})
System.Net.WebRequest GetResponse is
is supported in all only supported
.NET Core versions. in .NET Core 2.0.

Figure 11.7 Portability analysis of the sample code

Figure 11.7 shows an HTML version of the report.

If you’re targeting .NET Core 1.0 or 1.1, the suggested method for fixing the code
is to use a different means of making HTTP requests entirely, via HttpClient. You
learned about HttpClient back in chapter 7. Change Program.cs to use Http-
Client asshown in the following listing.

Listing 11.2 New method that implements the suggestion from the Portability Analyzer

using System.Net.Http; Add this using

statement.
class Program

{

static HttpClient client = new HttpClient () ;

static Tuple<HttpStatusCode, long> MeasureRequest (string uri)

{
var stopwatch = new Stopwatch() ;
stopwatch.Start () ; Result waits for the Task to
var response = client.GetAsync (uri).Result; finish and gets the result.

response.Content .ReadAsStringAsync () .Wait () ;

You don’t need the result
stopwatch.Stop () ;

here, so you just Wait().
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return new Tuple<HttpStatusCode, longs (
response.StatusCode,
stopwatch.ElapsedMilliseconds) ;

Run the Portability Analyzer again and you’ll see you're now at 100%.

In this case there was a suitable substitute that also works in the .NET Framework.
In the next section, we’ll look at how to handle cases where there isn’t a substitute that
works in both frameworks.

11.3 Supporting multiple frameworks
In the previous example, you were able to replace the old .NET Framework code with
its NET Standard equivalent. But this may not always be possible.
Consider the following code, written for the .NET Framework.

Listing 11.3 EventProvider .NET Framework sample

using System;
using System.Diagnostics.Eventing;

namespace ConsoleApplication3

{

class Program

{ The actual Guid

private static readonly Guid Provider = is not important.

Guid.Parse ("B695E411-F53B-4C72-9F81-2926B2EA233A") ;

static void Main(string[] args)
{ Writes events

var eventProvider = new EventProvider (Provider) ; to Windows
eventProvider.WriteMessageEvent ("Program started") ;

// Do some work

eventProvider.WriteMessageEvent ("Program completed") ;
eventProvider.Dispose () ;

You may have legacy code that uses some Windows-specific features like the preceding
code. This code produces an event in Windows under a given provider Guid. There
may be logging tools that listen for these events, and slight changes in how the events
are emitted might break those tools.

11.3.1 Using EventSource to replace EventProvider

Try running the .NET Portability Analyzer on the preceding code to see the suggested
.NET Core alternative. Figure 11.8 shows an example analysis.
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Portability Summary

Azssembly

Hide rows:

) Hide rows that don't have problems

Hide columns:
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.NET CoreVersion=v1.0 .NET Core Version=v1.1
89.19 %

NET

89.19 % 89.1¢

) \NET Core,Version=v1.0 [J .NET Core Version=v1.1 [/ .NET CoreVersion=v2.0 [ Recommended changes

ConsoleApplication3, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null (NETFramework, Version=v4.6.1)

Target type .NET Core Version=v1.0 .NET Core,Version=v1.1
System.Diagnostics.Eventing.EventProvider
#ctor(System.Guid)

Dispose

0000
0000

WriteMessageEvent(System.String)

EventProvider isn’t supported
in any .NET Core version.

.NET Core Version=v2.0 Recommended changes
Use System.Diagnostics.Tracing.EventSource instead.
Use System.Diagnostics. Tracing.EventSource instead.

Use System.Diagnostics.Tracing.EventSource instead.

0000

Use System.Diagnostics. Tracing.EventSource instead.

Figure 11.8 Portability analysis of the sample code using EventProvider

The recommended change in this case is to use an EventSource. An EventSource
is definitely the way to go when writing events without relying on platform-specific fea-
tures. You learned about EventSource back in chapter 10. Unfortunately, if you're
replacing an existing Windows event provider, the EventSource implementation

may not produce the exact same events.

Let’s look at a similar version written for .NET Core using EventSource, shown in

the following listing.

Listing 11.4 Writes events using EventSource

using System.Diagnostics.Tracing;

namespace SampleEventSource

{

[EventSource (Name =
Guid =
public sealed class MyEventSource

{

public static MyEventSource Instance =

new MyEventSource () ;

"My Event Source",
"B695E411-F53B-4C72-9F81-2926B2EA233A") ]
EventSource

Same provider Guid

Helper singleton
instance

EventSource allows more
customization of events.

Tasks are required

[Event (1,
Level = EventLevel.Informational,
Channel = EventChannel.Operational,
Opcode = EventOpcode.Start,
Task = Tasks.Program,

www.itbook.store/books/9781617294273
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Message = "Program started")]
public void ProgramStart ()

{
}

WriteEvent (1) ;

[Event (2,
Level = EventLevel.Informational,
Channel = EventChannel.Operational,
Opcode = EventOpcode.Stop, Start and Stop are

Task = Tasks.Program, standard Opcodes.
Message = "Program completed")]

public void ProgramStop ()

{
}

public class Tasks

{

public const EventTask Program = (EventTask)l;

}

WriteEvent (2) ;

}
}

In the preceding code, you took advantage of some of the capabilities that Event -
Source has to offer. It also makes the Program code much cleaner, as you can see in
the following listing.

Listing 11.5 Program.cs refactored to use the new EventSource

using System;

namespace SampleEventSource

{

public class Program

{

public static void Main(string[] args)

{

MyEventSource.Instance.ProgramStart () ;
// Do some work

MyEventSource.Instance.ProgramStop () ;

}
}
}

The events are slightly different than before, so there’s a risk that the new code will
break existing tools. But because those tools will have to be changed to work with the
.NET Core version of the application anyways, don’t worry about making the events
exactly the same. Instead, you’ll focus on allowing the .NET Framework version of the
application to continue to work as before. That means you have to support multiple
frameworks.
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Start by creating the .NET Core project. Create a folder called SampleEvent-
Source, and open a command prompt in that folder. Run dotnet new console to
create a new .NET Core console application. Modify the Program.cs file to match list-
ing 11.5. Also create a new file called MyEventSource.cs with the code in listing 11.4.

Feel free to build and run the application. You won’t see any output from it. To
view the logs that are emitted from the EventSource, you’ll need to create a con-
sumer, which was covered in chapter 10. For this chapter, we’ll just assume it works.

11.3.2 Adding another framework to the project

Indicating support for another framework is straightforward. Modify the Sam-
pleEventSource.csproj file as follows.

Listing 11.6 csproj for sample with .NET Framework support

<Project Sdk="Microsoft.NET.Sdk">

<PropertyGroup>
<OutputType>Exe</OutputType> Change TargetFramework
to TargetFrameworks.

<TargetFrameworks>netcoreapp2.0;net46</TargetFrameworks>

<RuntimeFrameworkVersion RuntimeFramework-
Condition=" '$ (TargetFramework)' == 'netcoreapp2.0' "<FW Version is only set
>2.0.0-*</RuntimeFrameworkVersion> for netcoreapp2.0.
</PropertyGroup>

<ItemGroup Condition=" 'S (TargetFramework)' == 'net4é6' ">
<Reference Include="System" />
<Reference Include="Microsoft.CSharp" />
</ItemGroup>

References are only needed for
building with .NET Framework.

</Project>

Notice that you specifically need net46. net45 won’t work in this case because the

EventChannel class wasn’t defined in that version. If you remove the Channel speci-

fication from the MyEventSource class, however, you should be able to usenet45.
You can now build this code for the .NET Framework using the following command:

dotnet build --framework net46

This will use the EventSource on the .NET Framework and .NET Core, but you want
it to revert to the old code when using the .NET Framework. Because the framework is
something you know at build time, you can use preprocessor directives. Listing 11.7
shows how this works.

WHAT IS A PREPROCESSOR DIRECTIVE? A preprocessor directive is a statement
that’s executed before compilation starts. If you’re familiar with C or C++, you
may be familiar with creating macros using preprocessor directives. Although
macros aren’t available in C#, you can still have conditionally compiled code.
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Listing 11.7 Program.cs rewritten to use preprocessor directives

using System;

#lf NETL6 . , , NET46 is automatically
using System.Diagnostics.Eventing; defined.
#endif

namespace SampleEventSource

{

public class Program

{

#if NET46
private static readonly Guid Provider =
Guid.Parse ("B695E411-F53B-4C72-9F81-2926B2EA233A") ;
#endif

public static void Main(stringl[] args)

{

#if NET46
var eventProvider = new EventProvider (Provider) ;
eventProvider.WriteMessageEvent ("Program started") ;
#telse
MyEventSource.Instance.ProgramStart () ;
#endif

// Do some work

#if NET46
eventProvider.WriteMessageEvent ("Program completed") ;
eventProvider.Dispose () ;
#telse
MyEventSource.Instance.ProgramStop () ;
#endif
1
1
}

The #if and #endif are preprocessor directives that will include the code contained
between them only if NET46 is defined. NET46 is created automatically from the name
of the framework. The special characters are usually replaced with underscores, and
everything is in uppercase. For instance, the framework moniker netcoreapp2.0
would be defined as NETCOREAPP2 0.

ALTERNATIVES TO PUTTING #IF/#ENDIF IN THE MIDDLE OF YOUR CODE Putting
#1if directives all over your code can make it hard to read. There are a cou-
ple of ways that I avoid this. The first is to have two copies of the file (for
example, one for NET46 and one for NETCOREAPP2_0) with #if/#endif
surrounding the entire contents of each file. Another way is to also have
these two different versions of the file, but to exclude or include one based
on conditions in the project file. This has the obvious drawback of
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maintaining two files, so it’s helpful to isolate the framework-specific code
in one class to reduce duplication.

You should now be able to build the application by specifying the target moniker at
the command line, as follows:

dotnet build --framework net46
dotnet build --framework netcoreapp2.0

You can also build all frameworks by running dotnet build with no --framework
specification.

11.3.3 Creating a NuGet package and checking the contents

When you build the NuGet package, it should contain both frameworks. To test this out,
run dotnet pack. Browse to the folder that has the SampleEventSource.1.0.0.nupkg
file, and change the extension to .zip. NuGet packages are essentially zip files organized
in a particular way. Use your normal zip tool to see the contents.

The contents of SampleEventSource.1.0.0.nupkg should look like this:

_rels

rels

lib

net46

— SampleEventSource.exe

— SampleEventSource.runtimeconfig.json
netcoreapp2.0

— SampleEventSource.dll

— SampleEventSource.runtimeconfig.json
[Content_Types].xml
SampleEventSource.nuspec

In the NuGet package, the .nuspec file defines the contents, dependencies, metadata,
and so on. The two frameworks supported by the application get their own folder and
copy of the binary. In the case of the .NET Framework, the binary is in .exe form
because this is an executable application. The .NET Core version of the binary is a .dll
because it’s not a self-contained application (see chapter 3).

11.3.4 Per-framework build options

One thing we’ve overlooked in the previous scenario is the MyEventSource.cs file. By
default, all the .cs files in the project folder are included in the build. This means that
MyEventSource.cs is being built even when you target the net46 framework.

The build doesn’t fail because .NET 4.6 has all of the EventSource features used
by your code, but suppose the requirement for this application is that it has to work
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on an older version of the .NET Framework, like 4.5. Change the framework moniker
to net45 as follows.

Listing 11.8 csproj with net45 instead of net46

<Project Sdk="Microsoft.NET.Sdk">

<PropertyGroup>
<OutputType>Exe</OutputType>
<TargetFrameworks Set to
>netcoreapp?2.0;net45</TargetFrameworks > netd5
<RuntimeFrameworkVersion
Condition=" '$(TargetFramework)' == 'netcoreapp2.0' "
>2.0.0-*</RuntimeFrameworkVersion>
</PropertyGroup>
<ItemGroup
Condition=" 'S (TargetFramework)' == 'net45' "> Set to
<Reference Include="System" /> netds
<Reference Include="Microsoft.CSharp" />
</ItemGroup>
</Project>

Also, be sure to fix the preprocessor directives in the Program.cs file, as follows.

Listing 11.9 Program.cs using NET45 instead of NET46

using System;

#if NET45
using System.Diagnostics.Eventing;
#endif

namespace SampleEventSource

{

public class Program
{
#if NET45
private static readonly Guid Provider =
Guid.Parse ("B695E411-F53B-4C72-9F81-2926B2EA233A") ;
#endif

public static void Main(stringl[] args)
{
#if NET45
var eventProvider = new EventProvider (Provider) ;
eventProvider.WriteMessageEvent ("Program started") ;
#telse
MyEventSource.Instance.ProgramStart () ;
#endif

// Do some work

#if NET45
eventProvider.WriteMessageEvent ("Program completed") ;
eventProvider.Dispose () ;
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#else
MyEventSource.Instance.ProgramStop () ;
#endif
}
}
}

Try to build it, and you’ll see the following errors.

Listing 11.10 Errors when building for .NET Framework 4.5

C:\dev\SampleEventSource\MyEventSource.cs (14,7) : error CS0246: The type or
namespace name 'Channel' could not be found (are you missing a using
directive or an assembly reference?)

C:\dev\SampleEventSource\MyEventSource.cs (14,17) : error CS0103: The name
'EventChannel' does not exist in the current context

C:\dev\SampleEventSource\MyEventSource.cs (25,7) : error CS0246: The type or
namespace name 'Channel' could not be found (are you missing a using
directive or an assembly reference?)

C:\dev\SampleEventSource\MyEventSource.cs (25,17) : error CS0103: The name
'EventChannel' does not exist in the current context

Compilation failed.
0 Warning(s)
4 Error(s)

You need to remove the MyEventSource.cs file from compilation when building for
the net45 framework. Change the csproj to exclude the MyEventSource.cs file from
compilation under net45. You learned how to do this in chapter 3. The following list-
ing shows how this would be done in your project.

Listing 11.11 csproj with framework-specific buildOptions

<Project Sdk="Microsoft.NET.Sdk">

<PropertyGroup>
<OutputTypes>Exe</OutputTypes>
<TargetFrameworks>netcoreapp2.0;net45</TargetFrameworks>
<RuntimeFrameworkVersion

Condition=" 'S (TargetFramework)' == 'netcoreapp2.0' "
>2.0.0-*</RuntimeFrameworkVersions>

</PropertyGroup>

<ItemGroup Condition=" '$(TargetFramework)' == 'net45' ">

<Reference Include="System" />
<Reference Include="Microsoft.CSharp" />
<Compile Remove="MyEventSource.cs" /> Add this

</ItemGroup> line

</Project>

You should now be able to successfully build and run this application in either
framework.
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11.4 Runtime-specific code

In section 11.1 we looked at examples of .NET Core libraries taking a dependency on
a native library, like libuv or zlib, to do some low-level operations with the operating
system. You may need to do this in your library or application.

To do so, you'll need to define the runtimes you support in the Runtime-
Identifiers in the csproj, as follows.

Listing 11.12 Enumerating multiple runtimes in csproj

<PropertyGroup>
<TargetFrameworks>netcoreapp2.0;net46</TargetFrameworks>
<OutputType>Exe</OutputType>
<RuntimeIdentifiers>0sx.10.11-x64;ubuntu-x64</Runtimeldentifierss>
</PropertyGroup>

To illustrate code that’s OS-dependent, you’ll attempt to get the process ID of the pro-
cess your code is running in, without the help of .NET Core. If you peek into how
NET Core does it, you’ll find the code that I'm using in this section (see https://
github.com/dotnet/corefx).

To get the process ID on Windows, you can use the code in the following listing.

Listing 11.13 Interop.WindowsPid.cs—code to get the process ID on Windows

using System.Runtime.InteropServices;

internal partial class Interop

{

internal partial class WindowsPid

{

[DllImport ("api-ms-win-core-processthreads-11-1-0.d411")]
internal extern static uint GetCurrentProcessId() ;

}
}

Note that this code doesn’t have an implementation. It uses D11Import to make an
interop call to a native assembly. The native assembly has a method called Get-
CurrentProcessId that does the real work.

Similarly, the following listing shows the code .NET Core uses to get the process ID
on Linux systems.

Listing 11.14 Interop.LinuxPid.cs—code to get the process ID on Linux

using System.Runtime.InteropServices;

internal static partial class Interop

{

internal static partial class LinuxPid

{

[DllImport ("System.Native",
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EntryPoint="SystemNative GetPid")]
internal static extern int GetPid() ;

}
}

The question is how you can use the Linux code on Linux runtimes and the Windows
code on Windows runtimes. Given our discussion in the previous section on support-
ing multiple frameworks, you might think the answer is to use preprocessor directives
and a per-runtime setting in the project file. Unfortunately, there are no extra build
settings you can provide for specific runtimes. NuGet packages don’t distinguish the
runtime in the same way that they do frameworks.

That leaves detecting the operating system up to the code. Try this out by using the
previous process ID code. First, create a new folder called Xplat, and open a com-
mand prompt in that folder. Run dotnet new console. Then create the
Interop.WindowsPid.cs and Interop.LinuxPid.cs files, as listed earlier.

Now create a file called PidUltility.cs with the following code.

Listing 11.15 Contents of PidUtility.cs

using System;
using System.Runtime.InteropServices;

namespace Xplat

{

public static class PidUtility

{

public static int GetProcessId()

{

var isWindows = RuntimeInformation.IsOSPlatform(OSPlatform.Windows) ;
var isLinux = RuntimeInformation.IsOSPlatform(OSPlatform.Linux) ;

if (isWindows)
return (int)Interop.WindowsPid.GetCurrentProcessId() ;
else if (isLinux)
return Interop.LinuxPid.GetPid() ;
else
throw new PlatformNotSupportedException ("Unsupported platform") ;
1

}
}

This utility class detects the OS at runtime and uses the appropriate implementation
of the process ID interop class. To test it out, write a simple Console.WriteLine in
the Program.cs file, as follows.

Listing 11.16 Contents of Program.cs

using System;

namespace Xplat

{
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public class Program

{

public static void Main(stringl[] args)

{

Console.WriteLine ($"My PID is {PidUtility.GetProcessId()}");

}
}
}

Do a dotnet run. If you're running on a Windows or Linux machine or a Docker
container, you should see the process ID.

If you’re writing a library, you should indicate in the csproj that you only support
the two runtimes. This lets any projects that depend on yours know what runtimes
they will function on. The following listing shows how to do this.

Listing 11.17 Xplat.csproj modified to indicate support for only two runtimes

<Project Sdk="Microsoft.NET.Sdk">

<PropertyGroup>
<OutputType>Exe</OutputType>
<TargetFramework>netcoreapp2.0</TargetFrameworks>
<RuntimeIdentifiers>win;linux</RuntimeIdentifiers>
</PropertyGroup>

</Project>

Note that the win and 1linux runtimes are pretty broad categories. I picked them for
demonstration purposes, but it may be necessary to be more specific about which
operating systems the native code will work on.

Additional resources

To learn more about what we covered in this chapter, see the following resources:

= .NET Core GitHub repo—nhttps://github.com/dotnet/corefx
= .NET Portability Analyzer—http://mng.bz/P5qN

Summary

In this chapter we looked at how to build applications that work differently depending
on the framework or runtime in which they’re used. We covered these key concepts:

= Using the NET Portability Analyzer to assistin porting code between frameworks
= Using precompiler directives to build different code for different frameworks

= Creating code that uses OS-specific features
These are some important techniques to remember from this chapter:

= Precompiler directives can be used to optionally build code based on build
properties.
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The .NET SDK pack command will generate NuGet packages that have all the
frameworks you target.

Many of the early .NET Core projects undertaken by .NET Framework developers will
involve porting existing code to .NET Core or .NET Standard. The .NET Portability
Analyzer provides useful suggestions for these kinds of migrations. With the multiple
framework support in .NET SDK, you can use newer features in .NET Core while still
preserving functionality from existing applications.

You also learned about the flexibility in the .NET Core SDK for supporting multi-
ple operating systems. This is useful when writing code that works with OS-specific
libraries or features.

These two features in .NET Core—support for multiple frameworks and run-
times—are useful when porting existing projects. Whether you’re moving from .NET
Framework to .NET Core, Windows to Linux, or both, these features should give you
the ability to tackle some of the more difficult issues encountered when converting a
project to a new development platform.
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