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Foreword

[SO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of [SO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other
international organizations, governmental and non-governmental, in liaison with ISO and IEC, also
take part in the work.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
the different types of document should be noted (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject
of patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent
rights. Details of any patent rights identified during the development of the document will be in the
Introduction and/or on the ISO list of patent declarations received (see www.iso.org/patents) or
the IEC list of patent declarations received (see http://patents.iec.ch).

Any trade name used in this document is information given for the convenience of users and does
not constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT)
see www.iso.org/iso/foreword.html.

This document was prepared by Ecma International (as ECMA-334) and drafted in accordance with
its editorial rules. It was assigned to Joint Technical Committee ISO/IEC]JTC 1, Information
technology, and adopted under the “fast-track procedure”.

This third edition cancels and replaces the second edition (ISO/IEC 23270:2006), which has been
technically revised.

The main changes compared to the previous edition are as follows:
— addition of:
¢ default and hidden options on the #line preprocessing directive,
e fixed-size buffers in unsafe code,
e automatically implemented properties,
e implicitly typed local variables and arrays,

e object and collection initializers,
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e anonymous types,

¢ lambda expressions,

e expression trees,

¢ improved type inference,
e extension methods,

e query expressions,

e optional parameters,

¢ named arguments,

e generic variance,

e dynamic binding,

e asynchronous functions

caller-info attributes;
— removal of:
e concept of a null type;
— integration of:
¢ nullable value types,
e generic types and functions,
e iterators.

Any feedback or questions on this document should be directed to the user’s national standards
body. A complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This specification is based on a submission from Hewlett-Packard, Intel, and Microsoft, that described a
language called C#, which was developed within Microsoft. The principal inventors of this language were
Anders Hejlsberg, Scott Wiltamuth, and Peter Golde. The first widely distributed implementation of C# was
released by Microsoft in July 2000, as part of its .NET Framework initiative.

Ecma Technical Committee 39 (TC39) [later renamed to TC49] Task Group 2 (TG2) was formed in
September 2000, to produce a standard for C#. Another Task Group, TG3, was also formed at that time to
produce a standard for a library and execution environment called Common Language Infrastructure (CLI).
(CLI'is based on a subset of the .NET Framework.) Although Microsoft’s implementation of C# relies on CLI
for library and run-time support, other implementations of C# need not, provided they support an
alternate way of getting at the minimum CLI features required by this C# standard (see Annex C).

As the definition of C# evolved, the goals used in its design were as follows:

e CHisintended to be a simple, modern, general-purpose, object-oriented programming language.

e The language, and implementations thereof, should provide support for software engineering
principles such as strong type checking, array bounds checking, detection of attempts to use
uninitialized variables, and automatic garbage collection. Software robustness, durability, and
programmer productivity are important.

e The language is intended for use in developing software components suitable for deployment in
distributed environments.

e Source code portability is very important, as is programmer portability, especially for those
programmers already familiar with C and C++.

e Support for internationalization is very important.

e Cttisintended to be suitable for writing applications for both hosted and embedded systems,
ranging from the very large that use sophisticated operating systems, down to the very small
having dedicated functions.

e Although C# applications are intended to be economical with regard to memory and processing
power requirements, the language was not intended to compete directly on performance and size
with C or assembly language.
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Programming Languages — C#

1. Scope

This specification describes the form and establishes the interpretation of programs written in the
C# programming language. It describes

The representation of C# programs;

The syntax and constraints of the C# language;

The semantic rules for interpreting C# programs;

The restrictions and limits imposed by a conforming implementation of C#.

This specification does not describe

e The mechanism by which C# programs are transformed for use by a data-processing system;

e The mechanism by which C# applications are invoked for use by a data-processing system;

e The mechanism by which input data are transformed for use by a C# application;

e The mechanism by which output data are transformed after being produced by a C# application;

e The size or complexity of a program and its data that will exceed the capacity of any specific data-
processing system or the capacity of a particular processor;

e All minimal requirements of a data-processing system that is capable of supporting a conforming
implementation.
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2. Normative references

The following normative documents contain provisions, which, through reference in this text, constitute
provisions of this specification. For dated references, subsequent amendments to, or revisions of, any of
these publications do not apply. However, parties to agreements based on this specification are
encouraged to investigate the possibility of applying the most recent editions of the normative documents
indicated below. For undated references, the latest edition of the normative document referred to applies.
Members of ISO and IEC maintain registers of currently valid specifications.

ISO/IEC 23271:2012, Common Language Infrastructure (CLI), Partition IV: Base Class Library (BCL), Extended
Numerics Library, and Extended Array Library.

ISO 80000-2, Quantities and units — Part 2: Mathematical signs and symbols to be used in the natural
sciences and technology.

ISO/IEC 2382, Information technology — Vocabulary.
ISO/IEC 10646 (all parts), Information technology — Universal Multiple-Octet Coded Character Set (UCS).
ISO/IEC/IEEE 60559:2011, Information technology -- Microprocessor Systems -- Floating-Point arithmetic

The Unicode Consortium. The Unicode Standard, http://www.unicode.org/standard/standard.html
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