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Who is Chad Green

* Director of Software Development at
ScholarRx

e Microsoft MVP (Developer Technology)

0 chadgreen@chadgreen.com
& chadgreen.com

0 ChadGreen

0 ChadwickEGreen

@chadgreen



Agenda

Building Great Libraries with .NET Standard

Quick History ‘ Choosing the
Lesson Right Version
‘ Referencing ‘ When to Use
.NET Framework NET Standard
Libraries
‘ Platform Specific ‘ Guidelines for
Code Great Libraries
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Microsoft Development Tools Up to .NET
* MicroSoft Basic
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Microsoft Development Tools Up to .NET

MicroSoft Basic
QuickBASIC

Run Debug Dptiens
Untitlad

helcote to
Microsoft (Rl QuickBasSIC Varsion 4 .50
(Y Copyright Microsoft Corporation, 19

Al rights resaryed,
Simultaneously published in the 0.5, and ¢

Fl=Helg

Immediate

Enter=Execute Esc=Cancel Tab=Hext Fisld Lrros=Hext Item
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Microsoft Development Tools Up to .NET
L —

MicroSoft Basic
QuickBASIC

Visual Basic

File Edit Code BRun

File Manager Program b anager

¥Window Help

Microzoft ¥ Yerzion 1.0

Copyright © 1987-1991 Microzoft Corp.
Portions of thiz product were developed
for Microsoft by Cooper Software, Inc.

This product iz licensed to:

User
Senal number: 00-046-3100-721 46607

386 Enhanced Mode
Memory: 8739 KB Free
Math Co-processor: Present

Yiew Code |

zlobal
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Introduction of Microsoft .NET

* Java
* Managed Runtime
* Runtime of many names
c COM+
e Compound Object Runtime (COR)
* Universal RunTime (URT)
* Next-Gen Windows Service (NGWS)
* .NET
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Introduction of Microsoft .NET

* Microsoft actually wanted industry support

Took specifications to ECMA
ECMA 334 — C# Language Specification
ECMA 335 — Common Language Infrastructure (CLI)

Microsoft, HP, Intel were core sponsors
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icrosoft .NET
Introduction of CLR

Support for object-oriented Web application development

Use of DLL class libraries

About Microsoft Development Environment.

FoToso
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So why something different?

e _NET — a set of verticals

Windows
Desktop

App Model

Framework

Runtime

Windows
Store

App Model

Framewaork

Runtime

Windows
Phone

App Model

Framework

Runtime

ASP.NET 4

App Model

Framework

Runtime

ASP.NET 5

App Maodel

Framework

Runtime
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So why something different?

e _NET - a set of verticals Add Portable Class Library

Target frameworks:

* Birth of portable class libraries

NET Framework 4.5

Silverlight 4 and higher

Windows Phone 7 and higher

[ ] Mono for Android

[ | MonoTouch

Windows Store apps (Windows 8)
[ ] Xbox 360

Cancel
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It’s a Whole New World
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A whole new'world



It’s a whole new world

Windows Only Windows, Linux, i0S, Android
Mac OS
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It’s a whole new world
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What is .NET Standard?
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What is .NET Standard?

.NET Core

NET

Xamarin
Framework
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What is .NET Standard?

.NET Core

NET

Xamarin
Framework
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What is .NET Standard?

Portable Class Libraries 6 .NET Standard
* |ntersection proé computed * Set of APIs that are selected by
* Depend on argeted platform humans

+ No systaeatic versioning approach * ndependent from any .NET
‘ Platform

e Versioned linearly and backward

compatible
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What is .NET Standard?

HOW STANDARDS PROUFERATE:
(66 A/C CHARGERS, CHARACIER ENCODINGS, INSTANT MESSAGING, ETC)

SITUATION:

THERE ARE
|4 COMPETING
STANDPRDS,

17! RiDICULoUS!

WE NEED Te DEVELOP
ONE UNNERSAL STRANDARD
THAT COVERS EVERYONE'S
USE CASES. YERH

[ SOON: |

SITUATION:
THERE ARE
|5 COMPETING
STANDPRDS.




OK, so which framework am | supposed to use?

| S

Windows Only Windows, Linux, Cross .NET
\YEIHON Platform
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Demo
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Choosmg the nght Version
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Choosing the Right Version

e A .NET Standard version contains all APIs
from the previous versions

* A .NET platform implements a specific
.NET Standard version

 Every .NET Standard version is immutable
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Choosing the Right Version
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Choosing the Right Version

Version: MNET Standard 1.0 *

.NET Implementation

MET Core

MNET Framework

Mono

HamariniOos

Xamarin.Android

Universal Windows Platform

Unity

Available APls: 7,245 of 2

Version Support
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Choosing the Right Version

Available APls: 10,239 of 32,638
|

Version: | MET Standard 1.1

-NET Implementation Version Support

NET Core
NET Framework
Mono

Xamarin.iOS

Xamarin.Android

Universal Windows Platform

Unity
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Choosing the Right Version

Available APls: 10,285 of 32,6238

Version: | .MET Standard 1.2
|

-NET Implementation Version Support

NET Core
NET Framework < 45
Mono

Xamarin.iOs

Xamarin.Android

Universal Windows Platform * 8.0

Unity
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Choosing the Right Version

Version: | NET Standard 1.2 - Available APls: 13,122 of 32;633

-NET Implementation Version Support

NET Core
NET Framework x 45 x 451 = 452
Mono

Xamarin.iOS

Xamarin.Android

Universal Windows Platform x 8.0 = 8.1

Unity
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Choosing the Right Version

Available APls: 13,140 of 32,638
]

Version: | .MET Standard 1.4 +

-NET Implementation Version Support

NET Core
NET Framework x 45 x 451 x 452 x 46
Mono

Xamarin.i0s

Xamarin.Android

Universal Windows Platform = 8.0 = &1

Unity
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Choosing the Right Version

Available APls: 13,355 of 32,638

Version: | NET Standard 1.5 7
]

.NET Implementation Version Support

NET Cor
NET Framework x 45 x 451 x 452 x 46

Meno
Xamarin.i0s
Xamarin.Android

Universal Windows Platform x= 80 = 81 = 10.0 EAmlRiRlrd ]

Unity 7 2018.1
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Choosing the Right Version

Version: | NET Standard 16 ~ Available APIs: 13,501 of 32,638

-NET Implementation Version Support

NET Core
NET Framework < 45 x 451 x 452 x 46
Mono

Xamarin.iOs

Xamarin.Android

Universal Windows Platform x 80 = 81 = 10.0 EARliRiRl-yl ]

Unity J 20181
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Choosing the Right Version

Version: | NET Standard 2.0 ¥ Available APIs: 32,638 of 32,638

-NET Implementation Version Support

NET Core 1.0 = 1.1

NET Framework 45 x 451 x 452 x 46
Mono 4.6

Xamarin.i0s 10.0

Kamarin.Android 7.0 a1

Universal Windows Platform 8.0 = 81 = 10.0 iy ]

Unity v 2018.1
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Choosing the Right Version

https://dotnet.microsoft.com/platform/dotnet-standard
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https://dotnet.microsoft.com/platform/dotnet-standard

Choosing the Right Version
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Choosing the Right Version
.NET Standard 2.1
* Span<T>
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Choosing the Right Version
.NET Standard 2.1
* Span<T>

* Foundational APIs working with spans
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Choosing the Right Version
.NET Standard 2.1
* Span<T>

* Foundational APIs working with spans

e Reflection emit
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Choosing the Right Version
.NET Standard 2.1

Span<T>

Foundational APIs working with spans
Reflection emit

SIMD (Single Instruction, Multiple Data)

ValueTask and ValueTask<T>
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Choosing the Right Version
.NET Standard 2.1

Span<T>

Foundational APIs working with spans
Reflection emit

SIMD (Single Instruction, Multiple Data)

ValueTask and ValueTask<T>
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Choosing the Right Version
.NET Standard 2.1
* Span<T>

* Foundational APIs working with spans

* Reflection emit

e SIMD (Single Instruction, Multiple Data)
* ValueTask and ValueTask<T>

e DBProviderFactories
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Choosing the Right Version
.NET Standard 2.1

Span<T>

Foundational APIs working with spans
Reflection emit

SIMD (Single Instruction, Multiple Data)
ValueTask and ValueTask<T>
DBProviderFactories

General Goodness

@chadgreen



Referencing .NET
Framework L|brar|es
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Referencing .NET Framework Libraries

) 4

.NET Portability
Analyzer

.NET Framework
Compatibility Shim
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When to Use NET Standard
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When to Use .NET Standard — New
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When to Use .NET Standard — Migration
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Platform SpeC|f|c Code
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Windows Compatibility Pack
* Microsoft.Windows.Compatibility (NuGet package)

e Can bereferenced from .NET Core as well as .NET

Standard
* Has ~21k APIs (Windows-only as well as cross-
platform)
* Contents

ACLs Drawing Port-s

Code Pages Eventlog Registry |

Code Dom MEF v1 \lj\;lgl;clme Caching

isurati ODBC
E:);;Liuratlon Perf Counters Windows Services
DirectoryServices Permissions

@chadgreen



Multi-Targeting Best Practices
DO start with the .NET Standard 2.0

 Most general purpose libraries will not need APIs outside this set

* CONSIDER targeting multiple frameworks

* |f you need to call platform-specific APIs outside of .NET Standard

* DO NOT drop support for .NET Standard

* Instead, throw from the implementation and offer capability APls. This way, your
library can be used anywhere and supports runtime light-up.

DO share your component using a NuGet package

* [t shields consumers from having to pick the appropriate implementation

@chadgreen



Guidelines for Great
lera rles
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Versioning

Package Version Every change The ID of the NuGet package.

Assembly Version As you see fit The version number of the

assembly. Used by the loader
to resolve assemblies.

File Version Every change Generic concept, used by

installers to determine which
file is newer.

Informational As you see fit Display string, does not need
Version to be a version.

@chadgreen



Best Practices
* DO follow the API Design Guidelines

* Do target .NET Standard 2.0

* CONSIDER using multi-targeting to allow for platform-

specific code

e CONSIDER dual-targeting for .NET Framework 4.6.1
* DO use NuGet for packaging multi-targeted libraries
DO throw PlatformNotSupportedExecption for unsupported APIs

DO strong name your libraries
 AVOID if your library cannot be used on .NET Framework

* DO checkin the public & private key @chadgreen



Questlons

Buildiing GEgefat. Litbra™mres/ it h- .EL Standard

0 chadgreen@chadgreen.com
& chadgreen.com

0 ChadGreen

0 ChadwickEGreen

Slides will be available on my site
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