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Introduction

This book covers programming with .NET 5 to develop custom data types and custom
libraries for use on Microsoft Windows, Linux, and Apple macOS. These custom libraries
can be used in different operating system platforms because they are written using .NET
5 (a cross-platform implementation of the ECMA-335 specification) and because all
source code is written in the C# programming language and uses only cross-platform
Base Class Library (BCL) types.

This book focuses on how to best exploit the .NET 5 custom data types for software
libraries so that companies and software engineers can design and implement internal/
commercial tools for various scenarios on myriad target platforms. Contextual modeling
and planning is difficult without a fundamental understanding of the .NET 5 platform,
which this book seeks to provide. The book also covers internal aspects of the BCL .NET
types and APIs, with walkthroughs covering the implementation process of custom .NET
data types and .NET custom libraries.

You will also learn about .NET assembly and .NET module structures, the inner
workings of the BCL implementation on the .NET platform, custom data types available
through the .NET platform, and how to write a custom library that incorporates .NET
APIs available through the .NET BCL.
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CHAPTER 1

NET Platform

This chapter provides an overview of .NET 5 (previously .NET Core) and describes
the fundamental architectural and the engineering features that you should expect
in any implementation of .NET 5 (regardless of hardware, operating system, or
execution system).

Acronyms

The following acronyms are introduced in this chapter:
e Base Class Library (BCL)
o Common Intermediate Language (CIL)
e Common Language Infrastructure (CLI)
e Common Language Runtime (CLR)
o Common Type System (CTS)

o Framework Class Library (FCL) (Although not specific to the .NET
Framework implementation, the term is used for the full range of
.NET types available in an official distribution of .NET.)

o Intermediate Language (IL)
e Microsoft Intermediate Language (MSIL)
o Virtual Execution System (VES)

e Windows Presentation Foundation (WPF) (a.k.a. execution engine)

© Roger Villela 2020
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CHAPTER 1  .NET PLATFORM

ECMA-335 and .NET
ECMA-335

The ECMA-335 standard specification defines the Common Language Infrastructure
(CLI), which includes a set of conceptual definitions and rules to be followed and
engineering mechanisms to be implemented, independent of the target operating
system and hardware platforms. The CLI ensures that applications, components, and
libraries can be written in multiple high-level languages and can be executed in different
target system environments without needing to be rewritten.

We can access the ECMA-335 specification at waw.ecma-international.org/
publications/standards/Ecma-335.htm. Figure 1-1 shows an excerpt. The download
link is www.ecma-international.org/publications/files/ECMA-ST/ECMA-335.pdf,
and the XML specification download link is www.ecma-international.org/
publications/files/ECMA-ST/ECMA-335.zip.

This Standard defines the Common Language Infrastructure (CLI) in which
applications written in multiple high-level languages can be executed in different
system environments without the need to rewrite those applications to take into
consideration the unique characteristics of those environments. This Standard
consists of the following parts:

« Partition I: Concepts and Architecture — Describes the overall architecture of
the CLI, and provides the normative description of the Common Type System
(CTS), the Virtual Execution System (VES), and the Common Language
Specification (CLS). It also provides an informative description of the
metadata.

Partition II: Metadata Definition and Semantics - Provides the normative
description of the metadata: its physical layout (as a file format), its logical
contents (as a set of tables and their relationships), and its semantics (as
seen from a hypothetical assembler, ilasm).

Partition III: CIL Instruction Set - Describes the Common Intermediate
Language (CIL) instruction set.

Partition IV: Profiles and Libraries - Provides an overview of the CLI Libraries,
and a specification of their factoring into Profiles and Libraries. A companion
file, CLILibrary.xml, considered to be part of this Partition, but distributed in
XML format, provides details of each class, value type, and interface in the CLI
Libraries.

Partition V: Debug Interchange Format - Describes a standard way to
interchange debugging information between CLI producers and consumers.
Partition VI: Annexes - Contains some sample programs written in CIL
Assembly Language (ILAsm), information about a particular implementation of
an assembler, a machine-readable description of the CIL instruction set which
can be used to derive parts of the grammar used by this assembler as well as
other tools that manipulate CIL, a set of guidelines used in the design of the
libraries of Partition IV, and portability considerations.

Figure 1-1. Excerpt of web page with information about the ECMA-335 standard
specification
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CHAPTER 1  .NET PLATFORM

More objectively, the CLI is an open specification that describes executable code

and an execution environment that enables multiple high-level languages to be used on

different architectural platforms without being rewritten.

This execution environment must follow the architectural infrastructure described

by the following:

Base Class Library (BCL): Foundational library defined by and

part of the CLI standard specification. It is implemented by .NET
Framework, .NET Core, .NET 5, and .NET 6 (early stages, available
on Github.com), and is the main reason for the existence of the .NET
standard.

Common Language Specification (CLS): Rules (restrictions and
models) required for language interoperability. The detailed
information on the CLS group is a subset of what is in the CTS, but
the content is primarily for language designers and class library
designers (frameworks). So, learning about CTS will offer a great base
of knowledge for you and your team for when we start working with
the rules in the CLS.

Common Type System (CTS): The CTS is a set of data types and
operations that are shared by all languages that support the CTS, and
learning about the CTS will offer a great base of knowledge to you
and your team when we start working with the rules in the CLS.

Metadata: The metadata describes the program structure, enabling
languages and tools to work together. Detailed understanding of
the metadata group is not a requisite for a component developer or
application developer. Instead, detailed information about such is
primarily for tool builders and compiler writers.

Virtual Execution Engine (VES): How code is executed (and how
types are instantiated), interacts, and dies. More abstractly, it is

also known as an execution engine or execution environment. This
execution system is responsible for loading, instantiating, executing,
and ensuring the cohesiveness of the interactions between the
instances. In brief, it offers entire lifecycle support for the instance of



