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Chapter 1
Conventions and feedback

The following describes the typographical conventions and how to give feedback:

Typographical conventions
The following typographical conventions are used:

monospace Denotes text that can be entered at the keyboard, such as commands,
file and program names, and source code.

monospace Denotes a permitted abbreviation for a command or option. The
underlined text can be entered instead of the full command or option
name.

monospace italic
Denotes arguments to commands and functions where the argument is
to be replaced by a specific value.

monospace bold
Denotes language keywords when used outside example code.

italic Highlights important notes, introduces special terminology, denotes
internal cross-references, and citations.

bold Highlights interface elements, such as menu names. Also used for
emphasis in descriptive lists, where appropriate, and for ARM®
processor signal names.
Feedback on this product

If you have any comments and suggestions about this product, contact your
supplier and give:

. your name and company
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Conventions and feedback

. the serial number of the product

. details of the release you are using

. details of the platform you are using, such as the hardware platform,
operating system type and version

. a small standalone sample of code that reproduces the problem

. a clear explanation of what you expected to happen, and what actually
happened

. the commands you used, including any command-line options

. sample output illustrating the problem

. the version string of the tools, including the version number and build
numbers.

Feedback on documentation

If you have comments on the documentation, e-mail errata@arm.com. Give:

. the title

. the number, ARM DUI 04911

. if viewing online, the topic names to which your comments apply

. if viewing a PDF version of a document, the page numbers to which your

comments apply
. a concise explanation of your comments.
ARM also welcomes general suggestions for additions and improvements.
ARM periodically provides updates and corrections to its documentation on the ARM
Information Center, together with knowledge articles and Frequently Asked Questions (FAQs).
Other information
. ARM Information Center, http://infocenter.arm.com/help/index.jsp

. ARM Technical Support Knowledge Articles,
http://infocenter.arm.com/help/topic/com.arm.doc.faqs/index.html

. ARM Support and Maintenance,
http://www.arm.com/support/services/support-maintenance.php

. ARM Glossary,
http://infocenter.arm.com/help/topic/com.arm.doc.aeg0014-/index.html.
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Chapter 2

Introduction

The following topics introduce the compiler, armcc:

About the ARM compiler on page 2-2

Source language modes of the compiler on page 2-3

— IS0 C90 on page 2-4

— IS0 C99 on page 2-5

—  ISO C++ on page 2-6

Language extensions and language compliance on page 2-7
—  Language extensions on page 2-8

—  Language compliance on page 2-9

The C and C++ libraries on page 2-10.
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Introduction

2.1 About the ARM compiler

The compiler, armcc, enables you to compile your C and C++ code.

The compiler:

Is an optimizing compiler. Command-line options enable you to control the level of
optimization.

Compiles the following into ARM and Thumb® code:
— IS0 Standard C:1990 source

— IS0 Standard C:1999 source

— ISO Standard C++:2003 source.

Complies with the Base Standard Application Binary Interface for the ARM Architecture
(BSABI). In particular, the compiler:

—  generates output objects in ELF format

—  generates DWARF Debugging Standard Version 3 (DWARF 3) debug information
and contains support for DWARF 2 debug tables.

See Compliance with the Application Binary Interface (ABI) for the ARM architecture on
page 2-9 in Using ARM C and C++ Libraries and Floating-Point Support for more
information.

Can generate an assembly language listing of the output code, and can interleave an
assembly language listing with source code.
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Introduction

2.2 Source language modes of the compiler

The compiler has three distinct source language modes that you can use to compile different
varieties of C and C++ source code. These are:

. ISO C90
. ISO C99
. ISO C++.
See:

. ISO C90 on page 2-4
. 1SO C99 on page 2-5
. ISO C++ on page 2-6.
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2.3.1 See also

Introduction

The compiler compiles C as defined by the 1990 C standard and addenda:
. ISO/IEC 9899:1990. The 1990 International Standard for C.

. ISO/IEC 9899 AM1. The 1995 Normative Addendum 1, adding international character
support through wchar.h and wtype.h.

The compiler also supports several extensions to ISO C90. See Language extensions and
language compliance on page 2-7 for more information.

Throughout this document, the term:

C90 Means ISO C90, together with the ARM extensions.
Use the compiler option --c90 to compile C90 code. This is the default.

Strict C90 Means C as defined by the 1990 C standard and addenda.

. --c90 on page 3-33
. --strict, --no_strict on page 3-194
. Language extensions and language compliance on page 2-7

. Appendix D Standard C Implementation Definition.
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241 See also

Introduction

The compiler compiles C as defined by the 1999 C standard and addenda:
. ISO/IEC 9899:1999. The 1999 International Standard for C.
. ISO/IEC 9899:1999/Cor 2:2004. Technical Corrigendum 2.

The compiler also supports several extensions to ISO C99. See Language extensions and
language compliance on page 2-7 for more information.

Throughout this document, the term:

C99 Means ISO C99, together with the ARM and GNU extensions.

Use the compiler option --c99 to compile C99 code.
Strict C99  Means C as defined by the 1999 C standard and addenda.

Standard C Means C90 or C99 as appropriate.

C Means any of C90, strict C90, C99, and Standard C.
. --¢99 on page 3-34

. --strict, --no_strict on page 3-194

. Language extensions and language compliance on page 2-7

. Appendix D Standard C Implementation Definition.
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2.5 ISO C++

2.51 See also

Introduction

The compiler compiles C++ as defined by the 2003 standard, excepting wide streams and export
templates:

. ISO/IEC 14822:2003. The 2003 International Standard for C++.

The compiler also supports several extensions to ISO C++. See Language extensions and
language compliance on page 2-7 for more information.

Throughout this document, the term:

strict C++ Means ISO C++, excepting wide streams and export templates.
Standard C++ Means strict C++.
C++ Means ISO C++, excepting wide streams and export templates, either with

or without the ARM extensions.

Use the compiler option --cpp to compile C++ code.

. --cpp on page 3-47
. --strict, --no_strict on page 3-194
. Language extensions and language compliance on page 2-7

. Appendix E Standard C++ Implementation Definition.
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Introduction

2.6 Language extensions and language compliance

The compiler supports numerous extensions to its various source languages. It also provides
several command-line options for controlling compliance with the available source languages.

See:
. Language extensions on page 2-8
. Language compliance on page 2-9.
ARM DUI 04911 Copyright © 2010-2013 ARM. All rights reserved. 2-7

ID012213 Non-Confidential



Introduction

2.7 Language extensions

The language extensions that the compiler supports are categorized as follows:

C99 features The compiler makes some language features of C99 available:
. as extensions to strict C90, for example, //-style comments
. as extensions to both Standard C++ and strict C90, for example,

restrict pointers.
For more information see:
. C99 language features available in C90 on page 4-8
. C99 language features available in C++ and C90 on page 4-12.

Standard C extensions

The compiler supports numerous extensions to strict C99, for example,
function prototypes that override old-style nonprototype definitions. See
Standard C language extensions on page 4-17 for more information.

These extensions to Standard C are also available in C90.

Standard C++ extensions

The compiler supports numerous extensions to strict C++, for example,
qualified names in the declaration of class members. See Standard C++
language extensions on page 4-26 for more information.

These extensions are not available in either Standard C or C90.

Standard C and Standard C++ extensions

The compiler supports some extensions specific to strict C++ and strict
C90, for example, anonymous classes, structures, and unions. See
Standard C and Standard C++ language extensions on page 4-35 for more
information.

GNU extensions  The compiler supports some GNU extensions. See:
. Language compliance on page 2-9
. GNU extensions to the C and C++ languages on page 4-48
. Chapter 5 Compiler-specific Features.

ARM-specific extensions

The compiler supports a range of extensions specific to the ARM
compiler, for example, instruction intrinsics and other built-in functions.
See Chapter 5 Compiler-specific Features for more information.
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2.8 Language compliance

2.8.1 Example

2.8.2 See also

Introduction

The compiler has several modes where compliance to a source language is either enforced or

relaxed:

Strict mode In strict mode the compiler enforces compliance with the language standard

GNU mode

relevant to the source language. For example, the use of //-style comments results
in an error when compiling strict C90.

To compile in strict mode, use the command-line option --strict.
In GNU mode all the GNU compiler extensions to the relevant source language
are available. For example, in GNU mode:

. case ranges in switch statements are available when the source language is
any of C90, C99 or nonstrict C++

C99-style designated initializers are available when the source language is
either C90 or nonstrict C++.

To compile in GNU mode, use the compiler option --gnu.

Note
Some GNU extensions are also available when you are in a nonstrict mode.

The following examples illustrate combining source language modes with language compliance

modes:

. Compiling a .cpp file with the command-line option --strict compiles Standard C++

. Compiling a C source file with the command-line option --gnu compiles GNU mode C90
. Compiling a .c file with the command-line options --strict and --gnu is an error.

. --gnu on page 3-107

. --strict, --no_strict on page 3-194

. GNU extensions to the C and C++ languages on page 4-48

. Filename suffixes recognized by the compiler on page 3-15 in Using the Compiler.
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2.9 The C and C++ libraries

The following runtime C and C++ libraries are provided:

The ARM C libraries

The ARM C libraries provide standard C functions, and helper functions used by
the C and C++ libraries. The C libraries also provide target-dependent functions
that implement the standard C library functions such as printf in a semihosted
environment. The C libraries are structured so that you can redefine
target-dependent functions in your own code to remove semihosting
dependencies.

The ARM libraries comply with:

. the C Library ABI for the ARM Architecture (CLIBABI)

. the C++ ABI for the ARM Architecture (CPPABI).

See Compliance with the Application Binary Interface (ABI) for the ARM

architecture on page 2-9 in Using ARM C and C++ Libraries and Floating-Point
Support for more information.

Rogue Wave Standard C++ Library version 2.02.03

The Rogue Wave Standard C++ Library, as supplied by Rogue Wave Software,
Inc., provides Standard C++ functions and objects such as cout. It includes data
structures and algorithms known as the Standard Template Library (STL). The
C++ libraries use the C libraries to provide target-specific support. The Rogue
Wave Standard C++ Library is provided with C++ exceptions enabled.

For more information on the Rogue Wave libraries, see the Rogue Wave HTML

documentation and the Rogue Wave web site at: http://www.roguewave. com
Support libraries

The ARM C libraries provide additional components to enable support for C++

and to compile code for different architectures and processors.

The C and C++ libraries are provided as binaries only. There is a variant of the 1990 ISO
Standard C library for each combination of major build options, such as the byte order of the
target system, whether interworking is selected, and whether floating-point support is selected.

See Chapter 2 The ARM C and C++ libraries in Using ARM C and C++ Libraries and
Floating-Point Support for more information.
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Chapter 3
Compiler Command-line Options

The compiler, armcc, version 5.03 and later, accepts the following command-line options:
. -Aopt on page 3-6

. --allow_fpreg for nonfpdata, --no_allow fpreg for nonfpdata on page 3-7
. --allow_null_this, --no_allow _null_this on page 3-8

. --alternative_tokens, --no_alternative_tokens on page 3-9
. --anachronisms, --no_anachronisms on page 3-10

. --apcs=qualifier...qualifier on page 3-11

. --arm on page 3-15

. --arm_linux on page 3-16

. --arm_linux_config_file=path on page 3-18

. --arm_linux_configure on page 3-19

. --arm_linux_paths on page 3-21

. --arm_only on page 3-23

. --asm on page 3-24

. --asm_dir=directory name on page 3-25

. --autoinline, --no_autoinline on page 3-26

. --bigend on page 3-27

. --bitband on page 3-28

. --brief diagnostics, --no_brief diagnostics on page 3-29
. --bss_threshold=num on page 3-30

. -c on page 3-31
. -C on page 3-32
. --c90 on page 3-33
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Compiler Command-line Options

--c99 on page 3-34

--code_gen, --no_code_gen on page 3-35
--compatible=name on page 3-36

--compile_all input, --no_compile_all input on page 3-37
--conditionalize, --no_conditionalize on page 3-38
--configure_cpp_headers=path on page 3-39
--configure_extra_includes=paths on page 3-40
--configure_extra_libraries=paths on page 3-41
--configure_gas=path on page 3-42

--configure_gcc=path on page 3-43
--configure_gcc_version=version on page 3-44
--configure_gld=path on page 3-45
--configure_sysroot=path on page 3-46

--cpp on page 3-47

--cpu=list on page 3-48

--cpu=name on page 3-49

--create_pch=filename on page 3-53
-Dname[(parm-list)][=def] on page 3-54

--data_reorder, --no_data_reorder on page 3-55

--debug, --no_debug on page 3-56

--debug_macros, --no_debug_macros on page 3-57
--default_definition_visibility=visibility on page 3-58
--default extension=ext on page 3-59

--dep_name, --no_dep name on page 3-60
--depend=filename on page 3-61
--depend_dir=directory name on page 3-62
--depend_format=string on page 3-63
--depend_single line, --no_depend_single line on page 3-65
--depend_system_headers, --no_depend_system headers on page 3-66
--depend_target=target on page 3-67

--device=list on page 3-68

--device=name on page 3-69

--diag_error=tag/,tag,...] on page 3-70

--diag _remark=tag/[,tag,...] on page 3-71
--diag_style={arm|ide|gnu} on page 3-72
--diag_suppress=tag/,tag,...] on page 3-73
--diag_suppress=optimizations on page 3-74
--diag_warning=tag/,tag,...] on page 3-75
--diag_warning=optimizations on page 3-76
-~dllexport_all, --no_dllexport _all on page 3-77
--dllimport_runtime, --no_dllimport_runtime on page 3-78
--dollar, --no_dollar on page 3-79

--dwarf2 on page 3-80

--dwarf3 on page 3-81

-E on page 3-82

--echo on page 3-83

--emit_frame_directives, --no_emit_frame_directives on page 3-84
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Compiler Command-line Options

--enum_is_int on page 3-85

--errors=filename on page 3-86

--exceptions, --no_exceptions on page 3-87
--exceptions_unwind, --no_exceptions_unwind on page 3-88
--execstack, --no_execstack on page 3-89

--export_all vtbl, --no_export_all_vtbl on page 3-90
--export_defs_implicitly, --no_export defs _implicitly on page 3-91
--extended_initializers, --no_extended_initializers on page 3-92
--feedback=filename on page 3-93

--force_new_nothrow, --no_force_new_nothrow on page 3-94
--forceinline on page 3-95

--fp16_format=format on page 3-96

--fpmode=model on page 3-97

--fpu=list on page 3-99

--fpu=name on page 3-100

--friend_injection, --no_friend_injection on page 3-104

-g on page 3-105

--global reg=reg name[,reg name,...] on page 3-106

--gnu on page 3-107

--gnu_defaults on page 3-108

--gnu_instrument, --no_gnu_instrument on page 3-109
--gnu_version=version on page 3-110

--guiding decls, --no_guiding decls on page 3-111

--help on page 3-112

--hide_all, --no_hide_all on page 3-113

-Idir[,dir,...] on page 3-114

--ignore_missing_headers on page 3-115

--implicit_include, --no_implicit _include on page 3-116
--implicit_include searches, --no_implicit _include searches on page 3-117
--implicit_key function, --no_implicit_key function on page 3-118
--implicit_typename, --no_implicit typename on page 3-119
--import_all vtbl on page 3-120

--info=totals on page 3-121

--inline, --no_inline on page 3-122
--interface_enums_are_32 _bit on page 3-123

--interleave on page 3-124

-Jdir[,dir,...] on page 3-125

--kandr_include on page 3-126

-Lopt on page 3-127

--library_interface=lib on page 3-128

--library_type=Iib on page 3-130

--licretry on page 3-131

--link_all input, --no_link_all_input on page 3-132

--list on page 3-133

--list_dir=directory _name on page 3-135

--list_macros on page 3-136

--littleend on page 3-137
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Compiler Command-line Options

--locale=lang country on page 3-138

--long long on page 3-139

--loop_optimization_level=opt on page 3-140
--loose_implicit cast on page 3-141

--lower_ropi, --no_lower_ropi on page 3-142
--lower_rwpi, --no_lower_rwpi on page 3-143

-M on page 3-144

--md on page 3-145

--message_locale=lang country[.codepage] on page 3-146
--min_array_alignment=opt on page 3-147

--mm on page 3-148

--multibyte_chars, --no_multibyte_chars on page 3-149
--multifile, --no_multifile on page 3-150

--multiply latency=cycles on page 3-151

--narrow_volatile bitfields on page 3-152
--nonstd_qualifier deduction, --no_nonstd_qualifier deduction on page 3-153
-0 filename on page 3-154

-Onum on page 3-156

--old_specializations, --no_old_specializations on page 3-158
--old_style preprocessing on page 3-159

-Ospace on page 3-160

-Otime on page 3-161

--output_dir=directory _name on page 3-162

-P on page 3-163

--parse_templates, --no_parse_templates on page 3-164
--pch on page 3-165

--pch_dir=dir on page 3-166

--pch_messages, --no_pch_messages on page 3-167
--pch_verbose, --no_pch_verbose on page 3-168
--pending_instantiations=n on page 3-169

--phony_targets on page 3-170

--pointer_alignment=num on page 3-171
--preinclude=filename on page 3-172
--preprocess_assembly on page 3-173

--preprocessed on page 3-174

--project=filename, --no_project on page 3-175
--protect_stack, --no_protect stack on page 3-176
--reassociate_saturation, --no_reassociate_saturation on page 3-177
--reduce_paths, --no_reduce_paths on page 3-178
--reinitialize_workdir on page 3-179

--relaxed_ref def, --no_relaxed ref def on page 3-180
--remarks on page 3-181

--remove_unneeded_entities, --no_remove_unneeded_entities on page 3-182
--restrict, --no_restrict on page 3-183

--retain=option on page 3-184

--rtti, --no_rtti on page 3-185

--rtti_data, --no_rtti_data on page 3-186
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Compiler Command-line Options

. -S on page 3-187

. --shared on page 3-188

. --show_cmdline on page 3-189

. --signed_bitfields, --unsigned_bitfields on page 3-190
. --signed_chars, --unsigned chars on page 3-191

. --split_ldm on page 3-192

. --split sections on page 3-193

. --strict, --no_strict on page 3-194

. --strict_warnings on page 3-195

. --sys_include on page 3-196

. --thumb on page 3-197

. --translate_g++ on page 3-198

. --translate_gcc on page 3-200

. --translate_gld on page 3-202

. --trigraphs, --no_trigraphs on page 3-204

. --type_traits_helpers, --no_type_traits_helpers on page 3-205
. -Uname on page 3-206

. --unaligned_access, --no_unaligned_access on page 3-207
. --use_frame_pointer on page 3-209

. --use_gas on page 3-210

. --use_pch=filename on page 3-211

. --using_std, --no_using_std on page 3-212

. --vectorize, --no_vectorize on page 3-213

. --version_number on page 3-214

. --vfe, --no_vfe on page 3-215

. --via=filename on page 3-216

. --visibility_inlines hidden on page 3-217

. --vla, --no_vla on page 3-218

. --vsn on page 3-219

. -W on page 3-220
. -Warmcc,option/[,option,...] on page 3-221
. -Warmcc,--gcc_fallback on page 3-222

. --wchar, --no_wchar on page 3-223
. --wcharl6 on page 3-224
. --wchar32 on page 3-225
. --whole_program on page 3-226
. --workdir=directory on page 3-227
. --wrap_diagnostics, --no_wrap_diagnostics on page 3-228.
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3.1 -Aopt

3141 Syntax

3.1.2 Example

313 Restrictions

3.1.4 See also

Compiler Command-line Options

This option specifies command-line options to pass to the assembler when it is invoked by the
compiler to assemble either .s input files or embedded assembly language functions.

-Aopt
Where:

opt is a command-line option to pass to the assembler.

Note

Some compiler command-line options are passed to the assembler automatically
whenever it is invoked by the compiler. For example, if the option --cpu is
specified on the compiler command line, then this option is passed to the
assembler whenever it is invoked to assemble . s files or embedded assembler.

To see the compiler command-line options passed by the compiler to the
assembler, use the compiler command-line option -A--show_cmd1ine.

armcc -A--predefine="NEWVERSION SETL {TRUE}" main.c

If an unsupported option is passed through using -A, an error is generated by the assembler.

. --cpu=name on page 3-49

. -Lopt on page 3-127

. --show_cmdline on page 3-189.
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Compiler Command-line Options

3.2 --allow_fpreg_for_nonfpdata, --no_allow_fpreg_for_nonfpdata

3.21 Usage

3.2.2 Default

3.23 See also

These options enable or disable the use of VFP and NEON registers and data transfer
instructions for non-VFP and non-NEON data.

--allow_fpreg_for_nonfpdata enables the compiler to use VFP and NEON registers and
instructions for data transfer operations on non-VFP and non-NEON data. This is useful when
demand for integer registers is high. For the compiler to use the VFP or NEON registers, the
default options for the processor or the specified options must enable the hardware.

--no_allow_fpreg_for_nonfpdata prevents VFP and NEON registers from being used for
non-VFP and non-NEON data. When this option is specified, the compiler uses VFP and NEON
registers for VFP and NEON data only. This is useful when you want to confine the number of
places in your code where the compiler generates VFP or NEON instructions.

The default is --no_allow_fpreg_for_nonfpdata.

. --fpmode=model on page 3-97
. --fpu=list on page 3-99
. --fpu=name on page 3-100

. Extension register bank mapping on page 9-6 in Using the Assembler
. NEON views of the register bank on page 9-8 in Using the Assembler
. VFP views of the extension register bank on page 9-9 in Using the Assembler.
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Compiler Command-line Options

3.3 --allow_null_this, --no_allow_null_this
These options allow and disallow null this pointers in C++.
3.31 Usage
Allowing null this pointers gives well-defined behavior when a nonvirtual member function is
called on a null object pointer.
Disallowing null this pointers enables the compiler to perform optimizations, and conforms
with the C++ standard.
3.3.2 Default
The default is --no_allow_nu11_this.
3.3.3 Seealso
. --gnu_defaults on page 3-108.
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3.4 --alternative_tokens, --no_alternative_tokens
This option enables or disables the recognition of alternative tokens in C and C++.
3.4.1 Usage
In C and C++, use this option to control recognition of the digraphs. In C++, use this option to
control recognition of operator keywords, for example, and and bitand.
3.4.2 Default
The default is --alternative_tokens.
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Compiler Command-line Options

3.5 --anachronisms, --no_anachronisms

3.51 Mode

3.5.2 Default

3.5.3 Example

3.5.4 See also

This option enables or disables anachronisms in C++.

This option is effective only if the source language is C++.

The default is --no_anachronisms.

typedef enum { red, white, blue } tricolor;
inline tricolor operator++(tricolor c, int)

{
int i = static_cast<int>(c) + 1;
return static_cast<tricolor>(i);
}
void foo(void)
{
tricolor c = red;
c++; // okay
++c; // anachronism
}

Compiling this code with the option --anachronisms generates a warning message.

Compiling this code without the option --anachronisms generates an error message.

. --cpp on page 3-47

. --strict, --no_strict on page 3-194
. --strict_warnings on page 3-195
. Anachronisms on page 6-18.
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Compiler Command-line Options

3.6 --apcs=qualifier...qualifier

3.6.1 Syntax

3.6.2 Default

This option controls interworking and position independence when generating code.

By specifying qualifiers to the --apcs command-line option, you can define the variant of the
Procedure Call Standard for the ARM architecture (AAPCS) used by the compiler.

--apcs=qualifier...qualifier

Where qualifier...qualifier denotes a list of qualifiers. There must be:
. at least one qualifier present
. no spaces separating individual qualifiers in the list.

Each instance of qualifier must be one of:

/interwork, /nointerwork

Generates code with or without ARM/Thumb interworking support. The
default is /nointerwork, except for ARMvST and later where the default is
/interwork.

/ropi, /noropi Enables or disables the generation of Read-Only Position-Independent
(ROPI) code. The default is /noropi.

/[nolpic is an alias for /[no]ropi.

/rwpi, /norwpi Enables or disables the generation of Read/Write Position-Independent
(RWPI) code. The default is /norwpi.

/[nolpid is an alias for /[no] rwpi.

/fpic, /nofpic Enables or disables the generation of read-only position-independent code
where relative address references are independent of the location where
your program is loaded.

/hardfp, /softfp Requests hardware or software floating-point linkage. This enables the
procedure call standard to be specified separately from the version of the
floating-point hardware available through the --fpu option. It is still
possible to specify the procedure call standard by using the --fpu option,
but ARM recommends that you use --apcs instead.

Note
The / prefix is optional for the first qualifier, but must be present to separate subsequent
qualifiers in the same --apcs option. For example, --apcs=/nointerwork/noropi/norwpi is
equivalent to --apcs=nointerwork/noropi/norwpi.

You can specify multiple qualifiers using either a single --apcs option or multiple --apcs
options. For example, --apcs=/nointerwork/noropi/norwpi is equivalent to --apcs=/nointerwork
--apcs=noropi/norwpi.

If you do not specify an --apcs option, the compiler assumes
--apcs=/nointerwork/noropi/norwpi/nofpic.
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3.6.3 Usage

Compiler Command-line Options

/interwork, /nointerwork

/ropi, /noropi

/rwpi, /norwpi

/fpic, /nofpic

By default, code is generated:

. without interworking support, that is /nointerwork, unless you
specify a --cpu option that corresponds to architecture ARMvST or
later

. with interworking support, that is /interwork, on ARMvST and later.
ARMVST and later architectures provide direct support to
interworking by using instructions such as BLX and load to program
counter instructions.

If you select the /ropi qualifier to generate ROPI code, the compiler:

. addresses read-only code and data PC-relative

. sets the Position Independent (PI) attribute on read-only output
sections.

Note
--apcs=/ropi is not supported when compiling C++.

If you select the /rwpi qualifier to generate RWPI code, the compiler:

. addresses writable data using offsets from the static base register sb.
This means that:
— the base address of the RW data region can be fixed at runtime
—  data can have multiple instances
— data can be, but does not have to be, position-independent.

. sets the PI attribute on read/write output sections.

Note

Because the --Tower_rwpi option is the default, code that is not RWPI is
automatically transformed into equivalent code that is RWPI. This static
initialization is done at runtime by the C++ constructor mechanism, even
for C.

If you select this option, the compiler:
. accesses all static data using PC-relative addressing

. accesses all imported or exported read-write data using a Global
Offset Table (GOT) entry created by the linker

. accesses all read-only data relative to the PC.

You must compile your code with /fpic if it uses shared objects. This is
because relative addressing is only implemented when your code makes
use of System V shared libraries.

You do not have to compile with /fpic if you are building either a static
image or static library.

The use of /fpic is supported when compiling C++. In this case, virtual
function tables and typeinfo are placed in read-write areas so that they can
be accessed relative to the location of the PC.
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/hardfp

/softfp

3.64 Restrictions

Compiler Command-line Options

Note

When building a System V or ARM Linux shared library, use --apcs /fpic
together with --no_hide_alT.

If you use /hardfp, the compiler generates code for hardware
floating-point linkage. Hardware floating-point linkage uses the FPU
registers to pass the arguments and return values.

/hardfp interacts with or overrides explicit or implicit use of --fpu as
follows:

. If floating-point support is not permitted (for example, because
--fpu=none is specified, or because of other means), /hardfp is
ignored.

. If floating-point support is permitted, but without floating-point
hardware (--fpu=softvfp), /hardfp gives an error.

. If floating-point hardware is available and the hardfp calling
convention is used (--fpu=vfp...), /hardfp is ignored.

. If floating-point hardware is present and the sofifp calling
convention is used (--fpu=softvfp+vfp...), /hardfp gives an error.

The /hardfp and /softfp qualifiers are mutually exclusive.

If you use /softfp, software floating-point linkage is used. Software
floating-point linkage means that the parameters and return value for a
function are passed using the ARM integer registers ro to r3 and the stack.

/softfp interacts with or overrides explicit or implicit use of --fpu as
follows:

. If floating-point support is not permitted (for example, because
--fpu=none is specified, or because of other means), /softfp is
ignored.

. If floating-point support is permitted, but without floating-point
hardware (--fpu=softvfp), /softfp is ignored because the state is
already /softfp.

. If floating-point hardware is present, /softfp forces the sofifp
(--fpu=softvfp+vfp...) calling convention.

The /hardfp and /softfp qualifiers are mutually exclusive.

There are restrictions when you compile code with /ropi, or /rwpi, or /fpic.

/ropi The main restrictions when compiling with /ropi are:

The use of --apcs=/ropi is not supported when compiling C++. You can
compile only the C subset of C++ with /ropi.

Some constructs that are legal C do not work when compiled for
--apcs=/ropi. For example:
extern const int ci; // ro
const int «p2 = &ci; // this static initialization
// does not work with --apcs=/ropi
To enable such static initializations to work, compile your code using the
--Tower_ropi option. For example:
armcc --apcs=/ropi --lower_ropi
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3.6.5

See also

Compiler Command-line Options

The main restrictions when compiling with /rwpi are:

. Some constructs that are legal C do not work when compiled for
--apcs=/rwpi. For example:
int 1; // rw
int #pl = &i; // this static initialization
// does not work with --apcs=/rwpi
// --no_lower_rwpi
To enable such static initializations to work, compile your code using the
--Tower_rwpi option. For example:
armcc --apcs=/rwpi

Note
You do not have to specify --Tower_rwpi, because this is the default.

The main restrictions when compiling with /fpic are:

. By default, if you use --apcs=/fpic, the compiler exports only functions
and data marked __decTspec(d1Texport).

. If you use --apcs=/fpic and --no_hide_al1 on the same command line, the
compiler uses default ELF dynamic visibility for all extern variables and
functions that do not use __declspec(d11+«). The compiler disables
auto-inlining for functions with default ELF visibility.

--fpu=name on page 3-100

--hide_all, --no_hide_all on page 3-113

--lower_ropi, --no_lower_ropi on page 3-142

--lower_rwpi, --no_lower _rwpi on page 3-143

__declspec(dllexport) on page 5-31

Compiler options for floating-point linkage and computations on page 6-68

Default selection of hardware or software floating-point support on page 6-58 in Using
the Compiler

ARM C libraries and multithreading on page 2-16 in Using ARM C and C++ Libraries
and Floating-Point Support

Overview of veneers on page 4-26 in Using the Linker
Chapter 10 BPABI and SysV shared libraries and executables in Using the Linker

Procedure Call Standard for the ARM architecture in
install_directory\Documentation\Specifications\....
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3.7 --arm

3.71 Default

3.7.2 See also

Compiler Command-line Options

This option is a request to the compiler to target the ARM instruction set. The compiler is
permitted to generate both ARM and Thumb code, but recognizes that ARM code is preferred.

Note

This option is not relevant for Thumb-only processors such as Cortex-M4, Cortex-M3,
Cortex-M1, and Cortex-MO.

This is the default option for targets supporting the ARM instruction set.

. --arm_only on page 3-23
. --cpu=list on page 3-48

. --cpu=name on page 3-49
. --thumb on page 3-197

. #pragma arm on page 5-88
. ARM architectures supported by the toolchain on page 2-18 in Introducing the ARM
Compiler toolchain.
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3.8 --arm_Tlinux

3.8.1 Usage

3.8.2 Default

3.8.3 Example

3.84 See also

Compiler Command-line Options

This option configures a set of other options with defaults that are suitable for ARM Linux
compilation.

These defaults are enabled automatically when you use one of the following ARM Linux
options:

. --arm_linux_paths

. --translate_gcc in full GCC emulation mode
. --translate_g++ in full GCC emulation mode
. --translate_g1d in full GCC emulation mode.

Typical use of this option is to aid the migration of legacy code. It enables you to simplify the
compiler options used in existing makefiles, while retaining full and explicit control over the
header and library search paths used.

When migrating from a build earlier than RVCT v4.0, you can replace all of these options
supplied to the compiler with a single --arm_Tinux option.

By default, the configured set of options is:

. --apcs=/interwork

. --enum_is_int

. --gnu

. --Tibrary_interface=aeabi_glibc
. --no_execstack

. --no_hide_all

. --preinclude=Tlinux_armcc.h

. --wchar32.

To apply the default set of options, use --arm_1inux.

To override any of the default options, specify them separately. For example, --arm_1inux
--hide_all.

In the latter example, --hide_al1 overrides the --no_hide_al1l encompassed by --arm_1inux.

. --arm_linux_config_file=path on page 3-18
. --arm_linux_configure on page 3-19
. --arm_linux_paths on page 3-21
. --configure_cpp_headers=path on page 3-39
. --configure_extra_includes=paths on page 3-40
. --configure_extra_libraries=paths on page 3-41
. --configure_gcc=path on page 3-43
. --configure_gcc_version=version on page 3-44
. --configure_gld=path on page 3-45
. --configure_sysroot=path on page 3-46
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--execstack, --no_execstack on page 3-89
--gnu_defaults on page 3-108

--shared on page 3-188

--translate_g++ on page 3-198

--translate gcc on page 3-200

--translate_gld on page 3-202

--arm_linux on page 2-13 in the Linker Reference
--library=name on page 2-97 in the Linker Reference

--search_dynamic_libraries, --no_search_dynamic_libraries on page 2-143 in the Linker
Reference
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3.9 --arm_Tinux_config_file=path

3.9.1 Syntax

3.9.2 Restrictions

3.9.3 See also

This option specifies the location of the configuration file that is created for ARM Linux builds.
It enables the use of standard Linux configuration settings when compiling your code.

--arm_Tinux_config_file=path

Where path is the path and filename of the configuration file.

You must use this option both when generating the configuration file and when using the
configuration during compilation and linkage.

If you specify an ARM Linux configuration file on the command line and you use
--translate_gcc, --translate_g++, or --translate_gld, you affect the default settings for certain
other options. The default value for --bss_threshold becomes zero, the default for
--signed_bitfields and --unsigned_bitfields becomes --signed_bitfields, and --enum_is_int
and --wchar32 are switched on.

. --arm_linux on page 3-16
. --arm_linux_configure on page 3-19
. --arm_linux_paths on page 3-21
. --bss_threshold=num on page 3-30
. --configure_cpp_headers=path on page 3-39
. --configure_extra_includes=paths on page 3-40
. --configure_extra_libraries=paths on page 3-41
. --configure_gcc=path on page 3-43
. --configure_gcc version=version on page 3-44
. --configure_gld=path on page 3-45
. --configure_sysroot=path on page 3-46
. --enum_is_int on page 3-85
. --gnu_defaults on page 3-108
. --shared on page 3-188
. --signed_bitfields, --unsigned_bitfields on page 3-190
. --translate_g++ on page 3-198
. --translate gcc on page 3-200
. --translate gld on page 3-202
. --wchar32 on page 3-225
. -Warmcc,--gcc_fallback on page 3-222
. --arm_linux on page 2-13 in the Linker Reference
. --library=name on page 2-97 in the Linker Reference
. --search_dynamic_libraries, --no_search_dynamic_libraries on page 2-143 in the Linker
Reference
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3.10 --arm_linux_configure

3.10.1 Usage

3.10.2 Restrictions

3.10.3 Default

3.10.4 See also

This option configures the tools for use with ARM Linux by creating a configuration file
describing include paths, library paths, and standard libraries for the GNU C library, gTibc. The
created configuration file is used when you build your code.

Automatic and manual methods of configuration apply. Automatic configuration attempts to
automatically locate an installation of the GNU toolchain on your PATH environment variable,
and query it to determine the configuration settings to use. Manual configuration lets you
specify your own locations for header files and libraries. It can be used if you do not have a
complete GNU toolchain installed.

If you use automatic configuration, the GCC version number of the GNU toolchain is added to
the configuration file. The corresponding --gnu_version=version option is passed to the
compiler from the configuration file when using any of the translation options or
--arm_linux_paths.

To perform automatic configuration:

. armcc --arm_linux_configure --arm_linux_config_file=config_file_path
--configure_gcc=path --configure_gld=path

where config_file_path is the path and filename of the configuration file that is created.
You can optionally specify the location of the GNU Compiler Collection (GCC) driver,
and optionally the location of the GNU linker, to override the locations determined from
the system PATH environment variable.

To perform manual configuration:

. armcc --arm_linux_configure --arm_linux_config_file=path
--configure_cpp_headers=path --configure_sysroot=path

where the paths to the GNU Tibstdc++ Standard Template Library (STL) header files, and
the system root path that libraries and header files are found from, are specified.

A GNU toolchain must exist on your system to use automatic configuration.

If using the automatic method of configuration, an ARM Linux GCC must be located with the
system PATH environment variable. If you do not have a suitable GCC on your system path, you
can either add one to your path, or use --configure_gcc (and optionally --configure_g1d) to
manually specify the location of a suitable GCC.

Automatic configuration applies unless you specify the location of GCC or the GNU linker
using additional options. That is, the compiler attempts to locate an ARM Linux GCC using
your system path environment variable, unless you use additional options to specify otherwise.

. --arm_linux on page 3-16
. --arm_linux_config_file=path on page 3-18
. --arm_linux_paths on page 3-21
. --configure_gcc=path on page 3-43
. --configure_gcc_version=version on page 3-44
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--configure_gld=path on page 3-45
--configure_sysroot=path on page 3-46
--configure_cpp_headers=path on page 3-39
--configure_extra_includes=paths on page 3-40
--configure_extra_libraries=paths on page 3-41
--gnu_defaults on page 3-108
--gnu_version=version on page 3-110

--shared on page 3-188

--translate_g++ on page 3-198

--translate_gcc on page 3-200

--translate gld on page 3-202
-Warmcc,--gce_fallback on page 3-222
--arm_linux on page 2-13 in the Linker Reference
--library=name on page 2-97 in the Linker Reference

--search_dynamic_libraries, --no_search_dynamic_libraries on page 2-143 in the Linker
Reference
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341  --arm_linux_paths

3.11.1 Usage

3.11.2 Restrictions

3.11.3 Examples

3.11.4 See also

This option enables you to build code for ARM Linux.

You can use this option after you have configured the tools for use with ARM Linux.

Compiler Command-line Options

This is a compiler option only. It follows the typical GCC usage model, where the compiler

driver directs linkage and selection of standard system object files and libraries.

This option can also aid migration from versions of RVCT earlier than RVCT v4.0. After you
have created a configuration file using --arm_1inux_configure, you can modify an existing build
by replacing the list of standard options and search paths with the --arm_1inux_paths option.
That is, --arm_Tinux_paths can replace:

You must specify the location of the configuration file by using

all of the default options listed for --arm_Tinux
header paths

library paths

standard libraries.

--arm_Tinux_config_file=filename.

Compile and link application code:

armcc --arm_linux_paths --arm_linux_config_file=my_config_file -0 hello -02 -Otime -g
hello.c

Compile a source file source.c for use in a shared library:

armcc --arm_linux_paths --arm_linux_config_file=my_config_file --apcs=/fpic -c source.c

Link two object files, obj1 and obj2, into a shared library called my_shared_11b.so, using the
compiler:

armcc --arm_linux_paths --arm_linux_config_file=my_config_file --shared -o

my_shared_1ib.so objl.o obj2.0

--arm_linux on page 3-16
--arm_linux_config_file=path on page 3-18
--arm_linux_configure on page 3-19
--configure_gcc=path on page 3-43
--configure_gcc_version=version on page 3-44
--configure_gld=path on page 3-45
--configure_sysroot=path on page 3-46
--configure_cpp_headers=path on page 3-39
--configure_extra_includes=paths on page 3-40
--configure_extra_libraries=paths on page 3-41
--gnu_defaults on page 3-108

--shared on page 3-188
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. --translate_g++ on page 3-198
. --translate_gcc on page 3-200
. --translate_gld on page 3-202
. -Warmcc,--gcc_fallback on page 3-222
. --arm_linux on page 2-13 in the Linker Reference
. --library=name on page 2-97 in the Linker Reference
. --search_dynamic_libraries, --no_search_dynamic_libraries on page 2-143 in the Linker
Reference
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312 --arm_only

This option enforces ARM-only code. The compiler behaves as if Thumb is absent from the
target architecture.

The compiler propagates the --arm_onTy option to the assembler and the linker.

3.12.1 Default

For targets that support the ARM instruction set, the default is --arm. For targets that do not
support the ARM instruction set, the default is --thumb.

3.12.2 Example

armcc --arm_only myprog.c

Note
If you specify armcc --arm_only --thumb myprog.c, this does not mean that the compiler checks
your code to ensure that no Thumb code is present. It means that --thumb overrides --arm_only,
because of command-line ordering.

3.12.3 See also

. --arm on page 3-15

. --thumb on page 3-197

. Assembler command-line options on page 2-3 in the Assembler Reference for information
on --16 and --32

. About ordering the compilation tools command-line options on page 2-23 in Introducing

ARM Compilation Tools.
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3.13 --asm
This option instructs the compiler to write a listing to a file of the disassembly of the machine
code generated by the compiler.
Object code is generated when this option is selected. The link step is also performed, unless the
-c option is chosen.

Note

To produce a disassembly of the machine code generated by the compiler, without generating
object code, select -S instead of --asm.

3.13.1 Usage

The action of --asm, and the full name of the disassembly file produced, depends on the
combination of options used:

Table 3-1 Compiling with the --asm option

Compiler option Action

--asm Writes a listing to a file of the disassembly of the compiled source.
The link step is also performed, unless the -c option is used.

The disassembly is written to a text file whose name defaults to the
name of the input file with the filename extension .s.

--asm -c As for --asm, except that the link step is not performed.
--asm --interleave As for --asm, except that the source code is interleaved with the
disassembly.

The disassembly is written to a text file whose name defaults to the
name of the input file with the filename extension . txt.

--asm --multifile As for --asm, except that the compiler produces empty object files
for the files merged into the main file.

--asm -0 filename As for --asm, except that the object file is named f7lename.
The disassembly is written to the file fiTename.s.
The name of the object file must not have the filename extension .s.
If the filename extension of the object file is .s, the disassembly is
written over the top of the object file. This might lead to
UNPREDICTABLE results.

3.13.2 Seealso
. -c on page 3-31
. --interleave on page 3-124
. --multifile, --no_multifile on page 3-150
. -0 filename on page 3-154
. -S on page 3-187
. Filename suffixes recognized by the compiler on page 3-15 in Using the Compiler.
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314 --asm_dir=directory_name

This option enables you to specify a directory for output assembler files.

3.141 Example

armcc -c --output_dir=obj --asm fl.c f2.c --asm_dir=asm

Result:

asm/fl.s

asm/f2.s

obj/fl.0

obj/f2.0
3.14.2 See also

. --asm on page 3-24

. --depend_dir=directory name on page 3-62

. --list_dir=directory name on page 3-135

. --output_dir=directory _name on page 3-162.
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3.15 --autoinline, --no_autoinline

3.15.1 Usage

3.15.2 Default

3.15.3 See also

These options enable and disable automatic inlining of functions.

The compiler automatically inlines functions at the higher optimization levels where it is
sensible to do so. The -Ospace and -Otime options, together with some other factors such as
function size, influence how the compiler automatically inlines functions.

Selecting -Otime, in combination with various other factors, increases the likelihood that
functions are inlined.

In general, when automatic inlining is enabled, the compiler inlines any function that is sensible
to inline. When automatic inlining is disabled, only functions marked as __inTine are candidates
for inlining.

Use these options to control the automatic inlining of functions at the highest optimization levels
(-02 and -03).

For optimization levels -00 and -01, the default is --no_autoinTine.

For optimization levels -02 and -03, the default is --autoinTine.

. --forceinline on page 3-95

. --inline, --no_inline on page 3-122
. -Onum on page 3-156

. -Ospace on page 3-160

. -Otime on page 3-161

. Default compiler options that are affected by optimization level on page 5-45 in Using the
Compiler.
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3.16 --bigend

This option instructs the compiler to generate code for an ARM processor using big-endian
memory.

The ARM architecture defines the following big-endian modes:
BES Byte Invariant Addressing mode (ARMv6 and later).
BE32 Legacy big-endian mode.

The selection of BE8 versus BE32 is specified at link time.

3.16.1 Default

The compiler assumes --1itt1eend unless --bigend is explicitly specified.

3.16.2 See also

. --littleend on page 3-137
. ARM architecture v4T on page 2-12 in Developing Sofiware for ARM Processors
. --be8 on page 2-19 in the Linker Reference
. --be32 on page 2-20 in the Linker Reference.
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3.17 --bitband

This option bit-bands all non const global structure objects. It enables a word of memory to be
mapped to a single bit in the bit-band region. This enables efficient atomic access to single-bit
values in SRAM and Peripheral regions of the memory architecture.

For peripherals that are width sensitive, byte, halfword, and word stores or loads to the alias

space are generated for char, short, and 1int types of bitfields of bit-banded structs respectively.
3.17.1 Restrictions

The following restrictions apply:

. This option only affects struct types. Any union type or other aggregate type with a union
as a member cannot be bit-banded.

. Members of structs cannot be bit-banded individually.

. Bit-banded accesses are generated only for single-bit bitfields.

. Bit-banded accesses are not generated for const objects, pointers, and local objects.
. Bit-banding is only available on some processors. For example, the Cortex-M4 and

Cortex-M3 processors.

3.17.2 Example

In Example 3-1 the writes to bitfields i and k are bit-banded when compiled using the --bitband
command-line option.

Example 3-1 Bit-banding example

typedef struct {

int i @ 1;
int j i 2;
int k : 1;
} BB;
BB value;

void update_value(void)

{
value.i = 1;
value.k = 1;
}
3.17.3 See also
. __attribute__((bitband)) type attribute on page 5-66
. Compiler and processor support for bit-banding on page 5-24 in Using the Compiler
. the Technical Reference Manual for your processor.
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3.18 --brief_diagnostics, --no_brief_diagnostics

3.18.1 Default

3.18.2 Example

3.18.3 See also

This option enables or disables the output of brief diagnostic messages by the compiler.

When enabled, the original source line is not displayed, and error message text is not wrapped
if it is too long to fit on a single line.

The default is --no_brief_diagnostics.

/% main.c =/

#include <stdio.h>

int main(void)

{
printf(""Hello, world\n"); // Intentional quotation mark error
return 0;

}
Compiling this code with --brief_diagnostics produces:

"main.c", Tine 5: Error: #18: expected a ")"
"main.c", Tine 5: Error: #7: unrecognized token
"main.c", Tine 5: Error: #8: missing closing quote
"main.c", Tine 6: Error: #65: expected a ";"

. --diag_error=tag]/,tag,...] on page 3-70

. --diag_remark=tag/[,tag,...] on page 3-71

. --diag_style={arm|ide|gnu} on page 3-72

. --diag suppress=tag/,tag,...] on page 3-73

. --diag warning=tag/,tag,...] on page 3-75

. --errors=filename on page 3-86

. --remarks on page 3-181

. -W on page 3-220

. --wrap_diagnostics, --no_wrap_diagnostics on page 3-228

. Chapter 7 Compiler Diagnostic Messages in Using the Compiler.
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3.19 --bss_threshold=num

3.19.1 Syntax

3.19.2 Usage

3.19.3 Default

3.19.4 Example

3.19.5 See also

This option controls the placement of small global ZI data items in sections. A small global ZI
data item is an uninitialized data item that is eight bytes or less in size.

--bss_threshold=num

Where:
num is either:
0 place small global ZI data items in ZI data sections
8 place small global ZI data items in RW data sections.

In ARM Compiler 4.1 and later, the compiler might place small global ZI data items in RW data
sections as an optimization. In RVCT 2.0.1 and earlier, small global ZI data items were placed
in ZI data sections by default.

Use --bss_threshold=0 to emulate the behavior of RVCT 2.0.1 and earlier with respect to the
placement of small global ZI data items in ZI data sections.

Note

Selecting the option --bss_thresho1d=0 instructs the compiler to place all small global ZI data
items in the current compilation module in a ZI data section. To place specific variables in:

. a ZI data section, use __attribute__((zero_init))

. a specific ZI data section, use a combination of __attribute__((section("name"))) and
__attribute__((zero_init)).

If you do not specify a --bss_threshold option, the compiler assumes --bss_threshold=8.

If you specify an ARM Linux configuration file on the command line and you use
--translate_gcc or --translate_g++, the compiler assumes --bss_thresho1d=0.

int globl; /% ZI (.bss) in RVCT 2.0.1 and earlier =/
/% RW (.data) in RVCT 2.1 and Tater =/

Compiling this code with --bss_threshol1d=0 places globl in a ZI data section.

. #pragma arm section [section_type_list] on page 5-89
. --arm_linux_config_file=path on page 3-18
. --arm_linux_configure on page 3-19
. __attribute__((section("name"))) variable attribute on page 5-78
. __attribute _ ((zero_init)) variable attribute on page 5-85.
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3.20 -c
This option instructs the compiler to perform the compilation step, but not the link step.
Note
This option is different from the uppercase -C option.
3.20.1 Usage

ARM recommends using the -c option in projects with more than one source file.

3.20.2 See also
. --asm on page 3-24
. --list on page 3-133
. -0 filename on page 3-154
. -S on page 3-187.
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3.21 -C

This option instructs the compiler to retain comments in preprocessor output.

Choosing this option implicitly selects the option -E.

Note

This option is different from the lowercase -c option.

3.21.1 See also
. -E on page 3-82.
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3.22 --c90

This option enables the compilation of C90 source code. It enforces C only, and C++ syntax is
not accepted.

3.221 Usage

This option can also be combined with other source language command-line options. For
example, armcc --c90 --gnu.

To ensure conformance with ISO/IEC 9899:1990, the 1990 International Standard for C and
ISO/IEC 9899 AM1, the 1995 Normative Addendum 1, you must also use the --strict option.
3.22.2 Default

This option is implicitly selected for files having a suffix of .c, .ac, or .tc.

Note

If you are migrating from RVCT, be aware that filename extensions .ac and . tc are deprecated
in ARM Compiler 4.1 and later.

3.22.3 See also

. --c99 on page 3-34

. --gnu on page 3-107

. --strict, --no_strict on page 3-194

. Source language modes of the compiler on page 2-3

. Filename suffixes recognized by the compiler on page 3-15 in Using the Compiler.
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3.23 --c99

This option enables the compilation of C99 source code. It enforces C only, and C++ syntax is
not accepted.

3.23.1 Usage

This option can also be combined with other source language command-line options. For
example, armcc --c99 --gnu.

To ensure conformance with the ISO/IEC 9899:1999, the 1999 International Standard for C, you
must also use the --strict option.

3.23.2 Default

For files having a suffix of .c, .ac, or .tc, --c90 applies by default.

3.23.3 See also

. --¢90 on page 3-33
. --gnu on page 3-107
. --strict, --no_strict on page 3-194
. Source language modes of the compiler on page 2-3.
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3.24 --code_gen, --no_code_gen
This option enables or disables the generation of object code.
When generation of object code is disabled, the compiler performs syntax-checking only,
without creating an object file.

3.241 Default

The default is --code_gen.
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3.25 --compatible=name

3.25.1 Syntax

3.25.2 Usage

3.25.3 Example

3.25.4 See also

This option generates code that is compatible with multiple target architectures or processors.

--compatible=name

Where:

name is the name of a target processor or architecture, or NONE. Processor and
architecture names are not case-sensitive.

If multiple instances of this option are present on the command line, the last one
specified overrides the previous instances.

Specify --compatible=NONE at the end of the command line to turn off all other
instances of the option.

Using this option avoids having to recompile the same source code for different targets. You
could apply this use to a possible target upgrade where a different architecture or processor is to
be used in the future, without having to separately recompile for that target.

See Table 3-2. The valid combinations are:
. --cpu=CPU_from_groupl --compatible=CPU_from_group2
. --cpu=CPU_from_group2 --compatible=CPU_from_groupl.

Table 3-2 Compatible processor or architecture combinations

Group 1~ ARM7TDMI, 4T

Group 2 Cortex-M@, Cortex-M1, Cortex-M3, Cortex-M4, 7-M, 6-M,
65-M, SC300, SC000

No other combinations are permitted.

The effect is to compile code that is compatible with both --cpu and --compatible. This means
that only 16-bit Thumb instructions are used. (This is the intersection of the capabilities of group
1 and group 2.)

Note

Although the generated code is compatible with multiple targets, this code might be less
efficient than compiling for a single target processor or architecture.

This example gives code that is compatible with both the ARM7TDMI processor and the
Cortex-M4 processor.

armcc --cpu=arm7tdmi --compatible=cortex-m4 myprog.c

. --cpu=name on page 3-49.
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3.26 --compile_all_input, --no_compile_all_input

3.26.1 Default

3.26.2 See also

These options enable and disable the suppression of filename extension processing, enabling the
compiler to compile files with any filename extensions.

When enabled, the compiler suppresses filename extension processing entirely, treating all input
files as if they have the suffix .c.

The default is --no_compile_all_input.

. --link_all input, --no_link_all input on page 3-132
. Filename suffixes recognized by the compiler on page 3-15 in Using the Compiler.
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3.27 --conditionalize, --no_conditionalize

These options enable and disable the generation of conditional instructions, that is instructions
with the condition code suffix.

--conditionalize enables the compiler to generate conditional instructions such as ADDEQ and
LDRGE.

When you compile with --no_conditionalize, the compiler does not generate conditional
instructions such as ADDEQ and LDRGE. It generates conditional branch instructions such as BEQ and
BLGE to execute conditional code. The only instructions that can be conditional are B, BL, BX, BLX,
and BXJ.

3.27.1 Default

The default is --conditionalize.

3.27.2 See also

. Conditional instructions on page 6-2 in Using the Assembler
. Condition code suffixes on page 6-6 in Using the Assembler
. Condition code meanings on page 6-8 in Using the Assembler.
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3.28 --configure_cpp_headers=path

3.28.1 Syntax

3.28.2 Usage

3.28.3 See also

This option specifies the path to the GNU Tibstdc++ STL header files, when configuring the
tools for use with ARM Linux.

--configure_cpp_headers=path
Where:

path is the path to the GNU C++ STL header files.

This option overrides any path that is automatically detected. It can be used as part of a manual
approach to configuring the tools for use with ARM Linux.

. --arm_linux on page 3-16

. --arm_linux_config file=path on page 3-18

. --arm_linux_configure on page 3-19

. --arm_linux_paths on page 3-21

. --configure_gcc=path on page 3-43

. --configure_gld=path on page 3-45

. --configure_sysroot=path on page 3-46

. --configure_extra_includes=paths on page 3-40

. --configure_extra_libraries=paths on page 3-41

. --gnu_defaults on page 3-108

. --shared on page 3-188

. --translate_g++ on page 3-198

. --translate_gcc on page 3-200

. --translate gld on page 3-202

. --arm_linux on page 2-13 in the Linker Reference Guide

. --library=name on page 2-97 in the Linker Reference Guide
. --search_dynamic_libraries, --no_search_dynamic_libraries on page 2-143 in the Linker

Reference Guide
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3.29 --configure_extra_includes=paths

3.29.1 Syntax

3.29.2 See also

This option specifies any additional system include paths when configuring the tools for use
with ARM Linux.

--configure_extra_includes=paths

Where:

paths is a comma separated list of pathnames denoting the locations of the additional
system include paths.

. --arm_linux on page 3-16

. --arm_linux_config file=path on page 3-18

. --arm_linux_configure on page 3-19

. --arm_linux_paths on page 3-21

. --configure_cpp_headers=path on page 3-39

. --configure_extra_libraries=paths on page 3-41

. --configure_gcc=path on page 3-43

. --configure_gcc version=version on page 3-44

. --configure_gld=path on page 3-45

. --configure_sysroot=path on page 3-46

. --gnu_defaults on page 3-108

. --shared on page 3-188

. --translate_g++ on page 3-198

. --translate gcc on page 3-200

. --translate gld on page 3-202

. --arm_linux on page 2-13 in the Linker Reference

. --library=name on page 2-97 in the Linker Reference

. --search_dynamic_libraries, --no_search_dynamic_libraries on page 2-143 in the Linker

Reference
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3.30 --configure_extra_libraries=paths

3.30.1 Syntax

This option specifies any additional system library paths when configuring the tools for use with
ARM Linux.

--configure_extra_libraries=paths

Where:
paths is a comma separated list of pathnames denoting the locations of the additional
system library paths.
3.30.2 See also
. --arm_linux on page 3-16
. --arm_linux_config file=path on page 3-18
. --arm_linux_configure on page 3-19
. --arm_linux_paths on page 3-21
. --configure_cpp_headers=path on page 3-39
. --configure_extra_includes=paths on page 3-40
. --configure_gcc=path on page 3-43
. --configure_gcc version=version on page 3-44
. --configure_gld=path on page 3-45
. --configure_sysroot=path on page 3-46
. --gnu_defaults on page 3-108
. --shared on page 3-188
. --translate_g++ on page 3-198
. --translate gcc on page 3-200
. --translate gld on page 3-202
. --arm_linux on page 2-13 in the Linker Reference
. --library=name on page 2-97 in the Linker Reference
. --search_dynamic_libraries, --no_search_dynamic_libraries on page 2-143 in the Linker
Reference
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3.31 --configure_gas=path

3.311 Usage

3.31.2 See also

This option specifies the location of the GNU assembler (gas), when configuring the tools for
use with ARM Linux.

To optionally invoke gas rather than armasm when compiling source files ending in .s or .S, you
can either:

. specify --configure_gas=path when using --arm_linux_configure
. rely on the Linux configuration to query GCC for the path to the gas executable.

Specifying --configure_gas=path overrides the Linux configuration querying GCC for the path
to the gas executable.

During translation, invoke gas by using -Warmcc,--use_gas.

. --use_gas on page 3-210
. -Warmcc,option[,option,...] on page 3-221.
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3.32 --configure_gcc=path

This option specifies the location of the GCC driver, when configuring the tools for use with
ARM Linux.

3.32.1 Syntax
--configure_gcc=path
Where:

path is the path and filename of the GCC driver.

3.32.2 Usage

Use this option if you want to override the default location of the GCC driver specified during
configuration, or if the automatic configuration method of --arm_1inux_configure fails to find

the driver.
3.32.3 See also
. --arm_linux on page 3-16
. --arm_linux_config file=path on page 3-18
. --arm_linux_configure on page 3-19
. --arm_linux_paths on page 3-21
. --configure_cpp_headers=path on page 3-39
. --configure_extra_includes=paths on page 3-40
. --configure_extra_libraries=paths on page 3-41
. --configure_gcc version=version on page 3-44
. --configure_gld=path on page 3-45
. --configure_sysroot=path on page 3-46
. --gnu_defaults on page 3-108
. --shared on page 3-188
. --translate_g++ on page 3-198
. --translate gcc on page 3-200
. --translate gld on page 3-202
. -Warmcc,--gce_fallback on page 3-222
. --arm_linux on page 2-13 in the Linker Reference
. --library=name on page 2-97 in the Linker Reference
. --search_dynamic_libraries, --no_search_dynamic_libraries on page 2-143 in the Linker
Reference
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3.33 --configure_gcc_version=version

3.33.1 Syntax

3.33.2 See also

This option enables you to manually set, or override, the GCC version when configuring for
ARM Linux.

If you use this option to override the reported version when configuring against a GCC
installation, the compiler gives a warning if the override version you specify is older than the
version of the GCC installation.

--configure_gcc_version=version

Where:

version is a GCC version number of the form N.[N]N.[N]N.

. --arm_linux on page 3-16

. --arm_linux_config_file=path on page 3-18

. --arm_linux_configure on page 3-19

. --arm_linux_paths on page 3-21

. --configure_cpp_headers=path on page 3-39

. --configure_extra_includes=paths on page 3-40

. --configure_extra_libraries=paths on page 3-41

. --configure_gcc=path on page 3-43

. --configure_gld=path on page 3-45

. --configure_sysroot=path on page 3-46

. --gnu_defaults on page 3-108

. --shared on page 3-188

. --translate_g++ on page 3-198

. --translate_gcc on page 3-200

. --translate_gld on page 3-202

. --arm_linux on page 2-13 in the Linker Reference

. --library=name on page 2-97 in the Linker Reference

. --search_dynamic_libraries, --no_search_dynamic_libraries on page 2-143 in the Linker
Reference
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3.34 --configure_gld=path

3.34.1 Syntax

3.34.2 Usage

3.34.3 See also

This option specifies the location of the GNU linker, 1d.

--configure_gld=path
Where:

is the path and filename of the GNU linker.

During configuration, the compiler attempts to determine the location of the GNU linker used
by GCC. If the compiler is unable to determine the location, or if you want to override the
normal path to the GNU linker, you can specify its location by using the --configure_gld=path
option. The path is the full path and filename of the GNU 1d binary.

--arm_linux on page 3-16

--arm_linux_config file=path on page 3-18
--arm_linux_configure on page 3-19
--arm_linux_paths on page 3-21
--configure_cpp_headers=path on page 3-39
--configure_extra_includes=paths on page 3-40
--configure_extra_libraries=paths on page 3-41
--configure_gcc=path on page 3-43
--configure_gcc_version=version on page 3-44
--configure_sysroot=path on page 3-46
--gnu_defaults on page 3-108

--shared on page 3-188

--translate_g++ on page 3-198

--translate gcc on page 3-200

--translate gld on page 3-202

--arm_linux on page 2-13 in the Linker Reference
--library=name on page 2-97 in the Linker Reference

--search_dynamic_libraries, --no_search_dynamic_libraries on page 2-143 in the Linker
Reference
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3.35 --configure_sysroot=path
This option specifies the system root path to use when configuring the tools for use with ARM
Linux.

3.35.1 Syntax
--configure_sysroot=path

Where path is the system root path to use.

3.35.2 Usage

This option overrides any system root path that is automatically detected. It can be used as part
of a manual approach to configuring the tools for use with ARM Linux if you want to use a
different path to your normal system root path.

The system root path is the base path that libraries and header files are normally found from. On
a standard Linux system, this is typically the root of the file system. In a cross compilation GNU
toolchain, it is usually the parent directory of the GNU C library installation. This directory
contains the 1ib, usr/1ib, and usr/include subdirectories that hold the C libraries and header

files.
3.35.3 Seealso
. --arm_linux on page 3-16
. --arm_linux_config file=path on page 3-18
. --arm_linux_configure on page 3-19
. --arm_linux_paths on page 3-21
. --configure_cpp_headers=path on page 3-39
. --configure_extra_includes=paths on page 3-40
. --configure_extra_libraries=paths on page 3-41
. --configure_gcc=path on page 3-43
. --configure_gcc version=version on page 3-44
. --configure_gld=path on page 3-45
. --gnu_defaults on page 3-108
. --shared on page 3-188
. --translate_g++ on page 3-198
. --translate gcc on page 3-200
. --translate gld on page 3-202
. --arm_linux on page 2-13 in the Linker Reference
. --library=name on page 2-97 in the Linker Reference
. --search_dynamic_libraries, --no_search_dynamic_libraries on page 2-143 in the Linker
Reference
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3.36 --cpp

This option enables the compilation of C++ source code.

3.36.1 Usage

This option can also be combined with other source language command-line options. For
example, armcc --cpp --gnu.

3.36.2 Default

This option is implicitly selected for files having a suffix of .cpp, .cxx, .c++, .cc, or .CC.

3.36.3 See also

. --anachronisms, --no_anachronisms on page 3-10
. --c90 on page 3-33
. --c99 on page 3-34
. --gnu on page 3-107
. --strict, --no_strict on page 3-194
. Source language modes of the compiler on page 2-3.
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3.37 --cpu=list

This option lists the supported architecture and processor names that can be used with the
--cpu=name option.

3.37.1 See also

. --cpu=name on page 3-49
. Processors and their implicit Floating-Point Units (FPUs) on page 6-72 in Using the
Compiler.
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3.38 --cpu=name
This option enables code generation for the selected ARM processor or architecture.
3.38.1 Syntax
--Cpu=name
Where:
name is the name of a processor or architecture.
If name is the name of a processor, enter it as shown on ARM data sheets, for
example, ARM7TDMI, ARM1176]Z-S, MPCore.
If name is the name of an architecture, it must belong to the list of architectures
shown in Table 3-3.
Processor and architecture names are not case-sensitive.
Wildcard characters are not accepted.
Table 3-3 Supported ARM architectures
Architecture  Description Example processors
4 ARMvV4 without Thumb SA-1100
4T ARMv4 with Thumb ARM7TDMI, ARM9TDMI,
ARM720T, ARM740T,
ARM920T, ARM922T,
ARMY940T, SC100
5T ARMVS with Thumb and interworking -
STE ARMVS with Thumb, interworking, DSP multiply, and ARMOIE, ARMY946E-S,
double-word instructions ARMOI66E-S
5TEJ ARMVS with Thumb, interworking, DSP multiply, ARMO926EJ-S, ARM1026EJ-S,
double-word instructions, and Jazelle® extensions? SC200
6 ARMv6 with Thumb, interworking, DSP multiply, ARMI1136]J-S, ARM1136JF-S
double-word instructions, unaligned and mixed-endian
support, Jazelle, and media extensions
6-M ARMV6 micro-controller profile with Thumb only, plus Cortex-M1 without OS extensions,
processor state instructions Cortex-M0, SC000,
Cortex-MOplus
6S-M ARMV6 micro-controller profile with Thumb only, plus Cortex-M1 with OS extensions
processor state instructions and OS extensions
6K ARMV6 with SMP extensions MPCore
6T2 ARMvV6 with Thumb (Thumb-2 technology) ARMI1156T2-S, ARMI1156T2F-S
6Z ARMv6 with Security Extensions ARMI1176JZF-S, ARM1176JZ-S
7 ARMvV7 with Thumb (Thumb-2 technology) only, and without -
hardware divide
7-A ARMV7 application profile supporting virtual MMU-based Cortex-AS5, Cortex-A7, Cortex-AS,
memory systems, with ARM, Thumb (Thumb-2 technology) Cortex-A9, Cortex-A15
and ThumbEE, DSP support, and 32-bit SIMD support
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Table 3-3 Supported ARM architectures (continued)

Architecture  Description Example processors

7-A.security Enables the use of the SMC instruction (formerly SMI) when Cortex-AS5, Cortex-A7, Cortex-AS,
assembling for the v7-A architecture Cortex-A9, Cortex-A15

7-R ARMV7 real-time profile with ARM, Thumb (Thumb-2 Cortex-R4, Cortex-R4F,
technology), DSP support, and 32-bit SIMD support Cortex-R7

7-M ARMV7 micro-controller profile with Thumb (Thumb-2 Cortex-M3, SC300
technology) only and hardware divide

7E-M ARMv7-M enhanced with DSP (saturating and 32-bit SIMD) Cortex-M4

instructions

a. The ARM compiler cannot generate Java bytecodes.

3.38.2 Default

3.38.3 Usage

Note
. ARMvV7 is not an actual ARM architecture. --cpu=7 denotes the features that are common
to the ARMv7-A, ARMv7-R, and ARMv7-M architectures. By definition, any given
feature used with --cpu=7 exists on the ARMv7-A, ARMv7-R, and ARMv7-M
architectures.

. 7-A.security is not an actual ARM architecture, but rather, refers to 7-A plus Security
Extensions.

If you do not specify a --cpu option, the compiler assumes --cpu=ARM7TDMI.

To obtain a full list of CPU architectures and processors, use the --cpu=Tist option.

The following general points apply to processor and architecture options:

Processors

. Selecting the processor selects the appropriate architecture, Floating-Point
Unit (FPU), and memory organization.

. The supported --cpu values include all current ARM product names or
architecture versions.

Other ARM architecture-based processors, such as the Marvell Feroceon
and the Marvell XScale, are also supported.

. If you specify a processor for the --cpu option, the compiled code is
optimized for that processor. This enables the compiler to use specific
coprocessors or instruction scheduling for optimum performance.

Architectures

. If you specify an architecture name for the --cpu option, the code is
compiled to run on any processor supporting that architecture. For example,
--cpu=5TE produces code that can be used by the ARM926EJ-S°®.
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FPU

ARM/Thumb

Compiler Command-line Options

Some specifications of --cpu imply an --fpu selection. For example, when
compiling with the --arm option, --cpu=ARM1136]F-S implies --fpu=vfpv2.
Similarly, --cpu=Cortex-R4F implies --fpu=vfpv3_d16.

Note

Any explicit FPU, set with --fpu on the command line, overrides an implicit
FPU.

If no --fpu option is specified and no --cpu option is specified,
--fpu=softvfp is used.

Specifying a processor or architecture that supports Thumb instructions,
such as --cpu=ARM7TDMI, does not make the compiler generate Thumb code.
It only enables features of the processor to be used, such as long multiply.
Use the --thumb option to generate Thumb code, unless the processor is a
Thumb-only processor, for example Cortex-M4. In this case, --thumb is not
required.

Note

Specifying the target processor or architecture might make the object code
generated by the compiler incompatible with other ARM processors. For
example, code compiled for architecture ARMv6 might not run on an
ARMOI920T processor, if the compiled code includes instructions specific to
ARMV6. Therefore, you must choose the lowest common denominator
processor suited to your purpose.

If you are compiling code that is intended for mixed ARM/Thumb systems
for processors that support ARMv4AT or ARMvST, then you must specify

the interworking option --apcs=/interwork. By default, this is enabled for
processors that support ARMvVST or above.

If you compile for Thumb, that is with the --thumb option on the command
line, the compiler compiles as much of the code as possible using the
Thumb instruction set. However, the compiler might generate ARM code
for some parts of the compilation. For example, if you are compiling code
for a 16-bit Thumb processor and using VFP, any function containing
floating-point operations is compiled for ARM.

If the architecture you are compiling code for only supports Thumb, you do
not have to specify --thumb on the command line. For example, if compiling
code for ARMv7-M with --cpu=7-M, you do not have to specify --thumb on
the command line, because ARMv7-M only supports Thumb. Similarly,
ARMvV6-M and other Thumb-only architectures.

You cannot specify both a processor and an architecture on the same command-line.

--apcs=qualifier...qualifier on page 3-11
--cpu=list on page 3-48

--fpu=name on page 3-100

--thumb on page 3-197
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. __smc on page 5-21
. SMC on page 3-175 in the Assembler Reference.
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3.39 --create_pch=filename

3.39.1 Syntax

3.39.2 See also

This option instructs the compiler to create a PreCompiled Header (PCH) file with the specified
filename.

This option takes precedence over all other PCH options.

--create_pch=f7Tlename
Where:

filename is the name of the PCH file to be created.

. --pch on page 3-165
. --pch_dir=dir on page 3-166

. --pch_messages, --no_pch_messages on page 3-167
. --pch_verbose, --no_pch_verbose on page 3-168
. --use_pch=filename on page 3-211

. #pragma hdrstop on page 5-98
. #pragma no_pch on page 5-103
. PreCompiled Header (PCH) files on page 5-33 in Using the Compiler.
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3.40 -Dname[ (parm-1ist)][=def]

3.40.1 Syntax

3.40.2 Usage

3.40.3 Restrictions

3.40.4 Example

3.40.5 See also

This option defines the macro name.

-Dname[ (parm-Tist)][=def]
Where:
name Is the name of the macro to be defined.

parm-Tist Is an optional list of comma-separated macro parameters. By appending a macro
parameter list to the macro name, you can define function-style macros.

The parameter list must be enclosed in parentheses. When specifying multiple
parameters, do not include spaces between commas and parameter names in the
list.

Note

Parentheses might require escaping on UNIX systems.

=def Is an optional macro definition.
If =def is omitted, the compiler defines name as the value 1.

To include characters recognized as tokens on the command line, enclose the
macro definition in double quotes.

Specifying -Dname has the same effect as placing the text #define name at the head of each source
file.

The compiler defines and undefines macros in the following order:
1.  compiler predefined macros

2. macros defined explicitly, using -Dname

3. macros explicitly undefined, using -Uname.

Specifying the option:

-DMAX(X,Y)="((X > Y) 2 X : V)"

on the command line is equivalent to defining the macro:
#define MAX(X, Y) ((X>Y) ?2X :Y)

at the head of each source file.

. -C on page 3-32

. -E on page 3-82

. -Uname on page 3-206

. Predefined macros on page 5-184.
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3.41 --data_reorder, --no_data_reorder

3.41.1 Default

3.41.2 See also

This option enables or disables automatic reordering of top-level data items, for example global
variables.

The compiler can save memory by eliminating wasted space between data items. However,
--data_reorder can break legacy code, if the code makes invalid assumptions about ordering of
data by the compiler.

The ISO C Standard does not guarantee data order, so you must try to avoid writing code that
depends on any assumed ordering. If you require data ordering, place the data items into a
structure.

The default is optimization-level dependent:
-00: --no_data_reorder
-01, -02, -03: --data_reorder

. -Onum on page 3-156
. Default compiler options that are affected by optimization level on page 5-45.
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3.42 --debug, --no_debug

This option enables or disables the generation of debug tables for the current compilation.
The compiler produces the same code regardless of whether --debug is used. The only difference
is the existence of debug tables.

3.421 Default
The default is --no_debug.

Using --debug does not affect optimization settings. By default, using the --debug option alone
is equivalent to:

--debug --dwarf3 --debug_macros

3.42.2 See also
. --debug macros, --no_debug macros on page 3-57
. --dwarf2 on page 3-80
. --dwarf3 on page 3-81
. -Onum on page 3-156.

ARM DUI 04911 Copyright © 2010-2013 ARM. All rights reserved. 3-56
ID012213 Non-Confidential



Compiler Command-line Options

3.43 --debug_macros, --no_debug_macros

This option enables or disables the generation of debug table entries for preprocessor macro
definitions.

3.43.1 Usage
Using --no_debug_macros might reduce the size of the debug image.

This option must be used with the --debug option.

3.43.2 Default

The default is --debug_macros.

3.43.3 See also

. --debug, --no_debug on page 3-56
. --gnu_defaults on page 3-108.
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3.44 --default_definition_visibility=visibility

This option controls the default ELF symbol visibility of extern variable and function
definitions.

3.441 Syntax
--default_definition_visibility=visibility
Where:

visibility is default, hidden, internal, or protected.

3.44.2 Usage

Use --default_definition_visibility=visibility to force the compiler to use the specified
ELF symbol visibility for all extern variables and functions defined in the source file, if they do
not use __decTspec(d11+#) or __attribute__((visibility(”visibiTlity_type”))). Unlike
--hide_all, --no_hide_al1, this does not affect extern references.

3.44.3 Default

By default, --default_definition_visibility=hidden.

3.44.4 See also

. --hide_all, --no_hide_all on page 3-113
. __attribute__((visibility("visibility_type"))) function attribute on page 5-62
. __attribute__((visibility("visibility _type"))) variable attribute on page 5-82

. Symbol visibility for BPABI models on page 10-7 in Using the Linker.
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3.45 --default_extension=ext

3.45.1 Syntax

3.45.2 Default

3.45.3 Example

This option enables you to change the filename extension for object files from the default
extension (.0) to an extension of your choice.

--default_extension=ext
Where:

ext is the filename extension of your choice.

By default, the filename extension for object files is .o.

The following example creates an object file called test.obj, instead of test.o:

armcc --default_extension=obj -c test.c

Note

The -o filename option overrides this. For example, the following command results in an object
file named test.o:

armcc --default_extension=obj -o test.o -c test.c
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3.46.1

3.46.2

3.46.3

3.46.4

3.46.5

Compiler Command-line Options

--dep_name, --no_dep_name

Mode

Default

Restrictions

Errors

See also

This option enables or disables dependent name processing in C++.
The C++ standard states that lookup of names in templates occurs:
. at the time the template is parsed, if the name is nondependent

. at the time the template is parsed, or at the time the template is instantiated, if the name is
dependent.

When the option --no_dep_name is selected, the lookup of dependent names in templates can
occur only at the time the template is instantiated. That is, the lookup of dependent names at the
time the template is parsed is disabled.

Note

The option --no_dep_name is provided only as a migration aid for legacy source code that does
not conform to the C++ standard. ARM does not recommend its use.

This option is effective only if the source language is C++.

The default is --dep_name.

The option --dep_name cannot be combined with the option --no_parse_templates, because
parsing is done by default when dependent name processing is enabled.

When the options --dep_name and --no_parse_templates are combined, the compiler generates
an error.

. --parse_templates, --no_parse_templates on page 3-164
. Template instantiation on page 6-19.
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3.47 --depend=filename
This option instructs the compiler to write makefile dependency lines to a file during
compilation.
3.47.1 Syntax
--depend=fiTename
Where:
filename is the name of the dependency file to be output.
3.47.2 Usage
If you specify multiple source files on the command line then the dependency file accumulates
the dependency lines from each source file. The output file is suitable for use by a make utility.
To change the output format to be compatible with UNIX make utilities, use the --depend_format
option.
3.47.3 See also
. --depend_format=string on page 3-63
. --depend_dir=directory name on page 3-62
. --depend_system_headers, --no_depend_system_headers on page 3-66
. --depend_target=target on page 3-67
. --ignore_missing headers on page 3-115
. --list on page 3-133
. -M on page 3-144
. --md on page 3-145
. --depend_single_line, --no_depend_single line on page 3-65
. --phony_targets on page 3-170.
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3.48 --depend_dir=directory_name

3.48.1 Examples

This option enables you to specify a directory for dependency output files.

armcc -c --output_dir=obj fl.c f2.c --depend_dir=depend
This command outputs the following files:

depend/fl.d
depend/f2.d
obj/fl.0
obj/f2.0

If you specify a dependency file, --depend=deps, then the dependency file accumulates the
dependency lines from each source file, for example:

armcc -c --output_dir=obj fl.c f2.c --depend_dir=depend --depend=deps
This command outputs the following files:

depend/deps.d

obj/fl.o

obj/f2.0
3.48.2 See also

. --depend=filename on page 3-61

. --asm_dir=directory _name on page 3-25

. --list_dir=directory_name on page 3-135

. --output_dir=directory name on page 3-162.
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3.49 --depend_format=string

3.49.1 Syntax

3.49.2 Usage

3.49.3 Default

3.49.4 Example

3.49.5 See also

This option changes the format of output dependency files, for compatibility with some UNIX
make programs.

--depend_format=string

Where string is one of:

unix generate dependency file entries using UNIX-style path separators.

unix_escaped is the same as unix, but escapes spaces with \.

unix_quoted is the same as unix, but surrounds path names with double quotes.

unix On Windows systems, --depend_format=unix forces the use of UNIX-style
path names. That is, the UNIX-style path separator symbol / is used in
place of \.

On UNIX systems, --depend_format=unix has no effect.

unix_escaped On Windows systems, --depend_format=unix_escaped forces unix-style
path names, and escapes spaces with \.
On UNIX systems, --depend_format=unix_escaped with escapes spaces
with \.

unix_quoted On Windows systems, --depend_format=unix_quoted forces unix-style
path names and surrounds them with "".

On UNIX systems, --depend_format=unix_quoted surrounds path names
with "".

If you do not specify a --depend_format option, then the format of output dependency files
depends on your choice of operating system:

Windows On Windows systems, the default is to use either Windows-style paths or
UNIX-style paths, whichever is given.

UNIX On UNIX systems, the default is --depend_format=unix.

On a Windows system, compiling a file main.c containing the line:

#include "..\include\header files\common.h"

using the options --depend=depend. txt --depend_format=unix_escaped produces a dependency
file depend. txt containing the entries:

main.axf: main.c
main.axf: ../include/header\ files/common.h

. --depend=filename on page 3-61
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. --depend_system_headers, --no_depend_system_headers on page 3-66
. --depend_target=target on page 3-67
. --ignore_missing_headers on page 3-115
. -M on page 3-144
. --md on page 3-145
. --phony_targets on page 3-170
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3.50 --depend_single_line, --no_depend_single_1line

3.50.1 Default

3.50.2 Example

3.50.3 See also

This option determines the format of the makefile dependency lines output by the compiler.
--depend_single_Tine instructs the compiler to format the makefile with one dependency line
for each compilation unit. The compiler wraps long lines to improve readability.
--no_depend_single_Tline instructs the compiler to format the makefile with one line for each
include file or source file.

The default is --no_depend_single_Tine.

/7’: hello.c 7’:/

#include <stdio.h>

int main(void)

{
printf("Hello, world!\n");
return 0;

}

Compiling this code with armcc hello.c -M --depend_single_1ine produces:
__image.axf: hello.c_...\include\...\stdio.h

Compiling this code with armcc hello.c -M --no_depend_single_line produces:

__image.axf: hello.c
__image.axf: ...\include\...\stdio.h

. --depend=filename on page 3-61

. --depend_format=string on page 3-63

. --depend_target=target on page 3-67

. --ignore_missing_headers on page 3-115

. -M on page 3-144

. --md on page 3-145

. --phony _targets on page 3-170.
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3.51 --depend_system_headers, --no_depend_system_headers

This option enables or disables the output of system include dependency lines when generating
makefile dependency information using either the -M option or the --md option.

3.51.1 Default

The default is --depend_system_headers.

3.561.2 Example

/7’: hello.c 7’:/

#include <stdio.h>

int main(void)

{
printf("Hello, world!\n");
return 0;

}
Compiling this code with the option -M produces:

__image.axf: hello.c
__image.axf: ...\include\...\stdio.h

Compiling this code with the options -M --no_depend_system_headers produces:

__image.axf: hello.c

3.51.3 See also

. --depend=filename on page 3-61
. --depend_format=string on page 3-63
. --depend_target=target on page 3-67
. --ignore_missing_headers on page 3-115
. -M on page 3-144
. --md on page 3-145
. --phony _targets on page 3-170
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3.52 --depend_target=target

This option sets the target for makefile dependency generation.

3.52.1 Usage

Use this option to override the default target.

3.52.2 Restriction

This option is analogous to -MT in GCC. However, behavior differs when specifying multiple
targets. For example, gcc -M -MT targetl -MT target2 file.c might give a result of targetl
target2: file.c header.h, whereas --depend_target=targetl --depend_target=target2 treats
target? as the target.

3.52.3 See also

. --depend=filename on page 3-61
. --depend_format=string on page 3-63
. --depend_system_headers, --no_depend_system headers on page 3-66
. --ignore_missing_headers on page 3-115
. -M on page 3-144
. --md on page 3-145
. --phony _targets on page 3-170
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3.3 --device=list

This option lists the supported device names that can be used with the --device=name option.

Note
This option is deprecated.

3.53.1 Seealso

. --device=name on page 3-69.
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3.54 --device=name

This option enables you to compile code for a specific microcontroller or System-on-Chip (SoC)
device.

Note
This option is deprecated.

3.54.1 Syntax
--device=name
Where:

name is the name of a target microcontroller or SoC device.

3.54.2 Usage

When you specify a particular device name, the device inherits the default endianness and
floating-point architecture from the corresponding CPU. You can use the --bi, --11, and --fpu
options to alter the default settings for endianness and target floating-point architecture.

3.54.3 See also

. --bigend on page 3-27

. --device=list on page 3-68

. --fpu=name on page 3-100

. --littleend on page 3-137

. --device=list on page 2-42 in the Linker Reference

. --device=name on page 2-43 in the Linker Reference

. Using the C preprocessor on page 7-24 in Using the Assembler.
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3.55 --diag_error=tag[, tag,...]

3.55.1 Syntax

3.55.2 Usage

This option sets diagnostic messages that have a specific tag to error severity.

Note
This option has the #pragma equivalent #pragma diag_error.

--diag_error=tagl[, tag,...]

Where tag can be:
. a diagnostic message number to set to error severity
. warning, to treat all warnings as errors.

The severity of the following types of diagnostic messages can be changed:

. Messages with the number format #nnnn-D.

. Warning messages with the number format Cnnnnl.
3.55.3 See also

. --diag remark=tag/,tag,...] on page 3-71

. --diag suppress=tag/[,tag,...] on page 3-73

. --diag_warning=tag/,tag,...] on page 3-75

. #pragma diag error tag/,tag,...] on page 5-92

. Options that change the severity of compiler diagnostic messages on page 7-4 in Using

the Compiler.
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3.56 --diag_remark=tagl[,tag,...]

3.56.1 Syntax

This option sets the diagnostic messages that have the specified tags to Remark severity.

The --diag_remark option behaves analogously to --diag_error, except that the compiler sets the
diagnostic messages having the specified tags to Remark severity rather than Error severity.

Note

Remarks are not displayed by default. To see remark messages, use the compiler option
--remarks.

Note
This option has the #pragma equivalent #pragma diag_remark.

--diag_remark=tagl[, tag,...]

Where:
tag[, tag,...] is a comma-separated list of diagnostic message numbers specifying the
messages whose severities are to be changed.

3.56.2 See also

. --diag_error=tag]/,tag,...] on page 3-70

. --diag_suppress=tag/,tag,...] on page 3-73

. --diag warning=tag/,tag,...] on page 3-75

. --remarks on page 3-181

. #pragma diag_remark tag/,tag,...] on page 5-93

. Options that change the severity of compiler diagnostic messages on page 7-4 in Using

the Compiler.
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3.57 --diag_style={arm|ide|gnu}

3.57.1 Syntax

3.57.2 Default

3.57.3 Usage

3.57.4 See also

This option specifies the display style for diagnostic messages.

--diag_style=string
Where string is one of:
arm Display messages using the ARM compiler style.

ide Include the line number and character count for any line that is in error. These
values are displayed in parentheses.

gnu Display messages in the format used by gcc.

If you do not specify a --diag_style option, the compiler assumes --diag_style=arm.

Choosing the option --diag_style=ide implicitly selects the option --brief_diagnostics.
Explicitly selecting --no_brief_diagnostics on the command line overrides the selection of
--brief_diagnostics implied by --diag_style=ide.

Selecting either the option --diag_style=arm or the option --diag_style=gnu does not imply any
selection of --brief_diagnostics.

. --diag_error=tag]/,tag,...] on page 3-70

. --diag remark=tag/,tag,...] on page 3-71

. --diag suppress=tag/[,tag,...] on page 3-73

. --diag_warning=tag/,tag,...] on page 3-75

. Options that change the severity of compiler diagnostic messages on page 7-4 in Using

the Compiler.
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3.58 --diag_suppress=tag[,tag,...]

3.58.1 Syntax

This option disables diagnostic messages that have the specified tags.

The --diag_suppress option behaves analogously to --diag_error, except that the compiler
suppresses the diagnostic messages having the specified tags rather than setting them to have
error severity.

Note

This option has the #pragma equivalent #pragma diag_suppress.

--diag_suppress=tag[, tag,...]

Where tag can be:

. a diagnostic message number to be suppressed

. error, to suppress all downgradable errors

. warning, to suppress all warnings.
3.58.2 See also

. --diag error=tag/,tag,...] on page 3-70

. --diag remark=tag/[,tag,...] on page 3-71

. --diag_warning=tag/,tag,...] on page 3-75

. #pragma diag suppress tag/,tag,...] on page 5-94

. About compiler diagnostic messages on page 7-2 in Using the Compiler

. Prefix letters in compiler diagnostic messages on page 7-6 in Using the Compiler.
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3.59 --diag_suppress=optimizations

3.59.1 Default

3.59.2 Usage

3.59.3 Example

3.59.4 See also

This option suppresses diagnostic messages for high-level optimizations.

By default, optimization messages have Remark severity. Specifying
--diag_suppress=optimizations suppresses optimization messages.

Note
Use the --remarks option to see optimization messages having Remark severity.

The compiler performs certain high-level vector and scalar optimizations when compiling at the
optimization level -03 -Otime, for example, loop unrolling. Use this option to suppress
diagnostic messages relating to these high-level optimizations.

int factorial(int n)

{
int result=1;
while (n > 0)
result #= n--;
return result;
}

Compiling this code with the options -03 -Otime --remarks --diag_suppress=optimizations
suppresses optimization messages.

. --diag_suppress=tag/[,tag,...] on page 3-73

. --diag _warning=optimizations on page 3-76
. -Onum on page 3-156

. -Otime on page 3-161

. --remarks on page 3-181.
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3.60 --diag_warning=tag[,tag,...]

3.60.1 Syntax

3.60.2 Example

3.60.3 See also

This option sets diagnostic messages that have the specified tags to warning severity.

The --diag_warning option behaves analogously to --diag_error, except that the compiler sets
the diagnostic messages having the specified tags to warning severity rather than error severity.

Note

This option has the #pragma equivalent #pragma diag_warning.

--diag_warning=tagl[, tag,...]

Where tag can be:
. a diagnostic message number to set to warning severity
. error, to downgrade the severity of all downgradable errors to warnings.

--diag_warning=A1234,error causes message A1234 and all downgradable errors to be treated as
warnings, providing changing the severity of A1234 is permitted.

. --diag_error=tag]/,tag,...] on page 3-70

. --diag remark=tag/,tag,...] on page 3-71

. --diag suppress=tag/[,tag,...] on page 3-73

. #pragma diag warning tag/, tag, ...] on page 5-95

. Options that change the severity of compiler diagnostic messages on page 7-4 in Using

the Compiler.
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3.61 --diag_warning=optimizations

This option sets high-level optimization diagnostic messages to have Warning severity.

3.61.1 Default

By default, optimization messages have Remark severity.

3.61.2 Usage

The compiler performs certain high-level vector and scalar optimizations when compiling at the
optimization level -03 -Otime, for example, loop unrolling. Use this option to display diagnostic
messages relating to these high-level optimizations.

3.61.3 Example

int factorial(int n)

{
int result=1;
while (n > 0)
result #= n--;
return result;
}

Compiling this code with the options --vectorize --cpu=Cortex-A8 -03 -Otime
--diag_warning=optimizations generates optimization warning messages.

3.61.4 See also
. --diag_suppress=optimizations on page 3-74
. --diag_warning=tag/,tag,...] on page 3-75
. -Onum on page 3-156
. -Otime on page 3-161.
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3.62 --dllexport_all, --no_dTlexport_all

This option enables you to control symbol visibility when building DLLs.

3.62.1 Default

The default is --no_d11export_all.

3.62.2 Usage

Use the option --d11export_all to mark all extern definitions as __declspec(d11export).

3.62.3 See also

. --apcs=qualifier...qualifier on page 3-11
. __declspec(dllexport) on page 5-31.
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3.63 --dlTimport_runtime, --no_d11limport_runtime

3.63.1 Default

3.63.2 Usage

3.63.3 See also

This option enables you to control symbol visibility when using the runtime library as a shared
library.

The default is --no_d1Timport_runtime.

Use the option --d1Timport_runtime to mark all implicit references as __decTspec(d11import).
Implicit references are references that are not in user source code but are nonetheless used by
the compiler. Implicit references include:

Library-resident compiler helper functions. For example, helper functions for software
floating-point support.

RunTime Type Information (RTTI) found in the C++ runtime libraries.

Any optimized implementation of a user-specified function, for example, printf(),
providing that the non-optimized user-specified version of the function that the optimized
implementation is based on, is marked as __dec1spec(d1Timport). Header files describing
which library functions are exported from DLLs are usually provided with the platform
DLL version of the C library.

--guiding _decls, --no_guiding decls on page 3-111
--rtti, --no_rtti on page 3-185
_declspec(dllimport) on page 5-33.
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3.64 --dollar, --no_dollar

This option instructs the compiler to accept or reject dollar signs, $, in identifiers.

3.64.1 Default

If the options --strict or --strict_warnings are specified, the default is --no_do11ar. Otherwise,
the default is --do17ar.

3.64.2 Seealso
. Dollar signs in identifiers on page 4-21
. --strict, --no_strict on page 3-194.
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3.65 --dwarf?2

This option instructs the compiler to use DWARF 2 debug table format.

3.65.1 Default

The compiler assumes --dwarf3 unless --dwarf2 is explicitly specified.

3.65.2 Seealso
. --dwarf3 on page 3-81.
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3.66 --dwarf3

This option instructs the compiler to use DWARF 3 debug table format.

3.66.1 Default

The compiler assumes --dwarf3 unless --dwarf2 is explicitly specified.

3.66.2 See also
. --dwarf2 on page 3-80.
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3.67.1 Example

3.67.2 See also

Compiler Command-line Options

This option instructs the compiler to execute only the preprocessor step.

By default, output from the preprocessor is sent to the standard output stream and can be
redirected to a file using standard UNIX and MS-DOS notation.

You can also use the -o option to specify a file for the preprocessed output. By default,
comments are stripped from the output. The preprocessor accepts source files with any
extension, for example, .o, .s, and . txt.

To generate interleaved macro definitions and preprocessor output, use -E --Tist_macros.

Note

C++ implicit inclusion does not take place when using the armcc -E preprocessor. Normally,
compilation expands all explicit #incTude header files. In addition, some C++ files such as .cc
files are added implicitly. However, using -E prevents implicit inclusion of these files.
Therefore, if template entities are defined in a .cc file, armcc -E fails to include such definitions.

armcc -E source.c > raw.c

. -C on page 3-32

. --list_macros on page 3-136

. --md on page 3-145

. -0 filename on page 3-154

. --old_style_preprocessing on page 3-159

. -P on page 3-163

. Why does "armcc -E" preprocessing result in linker undefined symbol error?,
http://infocenter.arm.com/help/topic/com.arm.doc.faqs/kal4374.html.
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3.68.1 Usage

3.68.2 Examples

3.68.3 See also

Compiler Command-line Options

Instructs the compiler to display the complete expanded command-line it uses, and any separate
commands that it uses to invoke other external applications, such as armasm or armlink.

This command is useful when specifying options that cause multiple command invocations,
such as GCC fallback.

If you use --echo when performing GCC fallback, you must specify it using -Warmcc, -echo.

To compile and link:

armcc --echo foo.c -o foo.axf
[armcc --echo -ofoo.axf foo.c]
[armlink -0 foo.axf foo.o --fpu=SoftVFP --1i]

To compile only:

armcc -c --echo foo.c -o foo.axf
[armcc --echo -c -ofoo.axf foo.c]

. -Warmcc,option[,option,...] on page 3-221
. -Warmcc,--gcc_fallback on page 3-222.
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3.69 --emit_frame_directives, --no_emit_frame_directives

This option instructs the compiler to place DWARF FRAME directives into disassembly output.

3.69.1 Default

The default is --no_emit_frame_directives.

3.69.2 Examples
armcc --asm --emit_frame_directives foo.c

armcc -S emit_frame_directives foo.c

3.69.3 See also

. --asm on page 3-24
. -S on page 3-187
. Frame directives on page 5-37 in Using the Assembler.
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3.70 --enum_is_int

3.70.1 Default

3.70.2 See also

This option forces the size of all enumeration types to be at least four bytes.

Note
ARM does not recommend the --enum_is_int option for general use.

This option is switched off by default. The smallest data type that can hold the values of all
enumerators is used. However, if you specify an ARM Linux configuration file on the command
line, --enum_is_int is switched on by default.

. --arm_linux_config_file=path on page 3-18

. --arm_linux_configure on page 3-19

. --interface_enums_are_32 bit on page 3-123

. Structures, unions, enumerations, and bitfields on page 6-9.
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3.71 --errors=filename

This option redirects the output of diagnostic messages from stderr to the specified errors file.

3.71.1 Syntax
--errors=filename
Where:
filename is the name of the file to which errors are to be redirected.

Diagnostics that relate to problems with the command options are not redirected, for example,
if you type an option name incorrectly. However, if you specify an invalid argument to an
option, for example --cpu=999, the related diagnostic is redirected to the specified fiTename.

3.71.2 Usage

This option is useful on systems where output redirection of files is not well supported.

3.71.3 See also

. --brief diagnostics, --no_brief diagnostics on page 3-29

. --diag_error=tag/,tag,...] on page 3-70

. --diag_remark=tag/[,tag,...] on page 3-71

. --diag style={armlide|gnu} on page 3-72

. --diag_suppress=tag/,tag,...] on page 3-73

. --diag_warning=tag/,tag,...] on page 3-75

. --remarks on page 3-181

. -W on page 3-220

. --wrap_diagnostics, --no_wrap_diagnostics on page 3-228

. Chapter 7 Compiler Diagnostic Messages in Using the Compiler.
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3.72 --exceptions, --no_exceptions

3.72.1 Default

3.72.2 See also

This option enables or disables exception handling.

In C++, the --exceptions option enables the use of throw and try/catch, causes function
exception specifications to be respected, and causes the compiler to emit unwinding tables to
support exception propagation at runtime.

In C++, when the --no_exceptions option is specified, throw and try/catch are not permitted in
source code. However, function exception specifications are still parsed, but most of their
meaning is ignored.

In C, the behavior of code compiled with --no_exceptions is undefined if an exception is thrown
through the compiled functions. You must use --exceptions, if you want exceptions to propagate
correctly though C functions.

The default is --no_exceptions. However, if you specify an ARM Linux configuration file on
the command line and you use --translate_g++, the default changes to --exceptions.

. --arm_linux_config_file=path on page 3-18

. --arm_linux_configure on page 3-19

. --exceptions _unwind, --no_exceptions_unwind on page 3-88.
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3.73 --exceptions_unwind, --no_exceptions_unwind

This option enables or disables function unwinding for exception-aware code. This option is
only effective if --exceptions is enabled.

When you use --no_exceptions_unwind and --exceptions then no exception can propagate
through the compiled functions. std: :terminate is called instead.

3.73.1 Default

The default is --exceptions_unwind.

3.73.2 See also

. --exceptions, --no_exceptions on page 3-87
. Function unwinding at runtime on page 6-22.
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3.74 --execstack, --no_execstack
--execstack generates a .note. GNU-stack section marking the stack as executable.
--no_execstack generates a .note. GNU-stack section marking the stack as non-executable.
If this option is not used, the note section is not generated.

--arm_Tinux implies --no_execstack, unless --execstack is explicitly specified.

3.74.1 See also

. --arm_linux on page 3-16.
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3.75 --export_all_vtbl, --no_export_all_vtbl

This option controls how dynamic symbols are exported in C++.

3.75.1 Mode

This option is effective only if the source language is C++.

3.75.2 Default

The default is --no_export_all_vtb1.

3.75.3 Usage

Use the option --export_all_vtb1 to export all virtual function tables and RTTTI for classes with
a key function. A key function is the first virtual function of a class, in declaration order, that is
not inline, and is not pure virtual.

Note
You can disable export for specific classes by using __declspec(notshared).

3.75.4 See also

. __declspec(notshared) on page 5-37
. --import_all vtbl on page 3-120.
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3.76 --export_defs_implicitly, --no_export_defs_implicitly

This option controls how dynamic symbols are exported.

3.76.1 Default

The default is --no_export_defs_implicitly.

3.76.2 Usage
Use the option --export_defs_impTicitly to export definitions where the prototype is marked
__decTspec(d11import).

3.76.3 See also
. __declspec(dllimport) on page 5-33.
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3.77 --extended_initializers, --no_extended_initializers

These options enable and disable the use of extended constant initializers even when compiling
with --strict or --strict_warnings.

When certain nonportable but widely supported constant initializers such as the cast of an
address to an integral type are used, --extended_initializers causes the compiler to produce the
same general warning concerning constant initializers that it normally produces in nonstrict
mode, rather than specific errors stating that the expression must have a constant value or have
arithmetic type.

3.77.1 Default

The default is --no_extended_initializers when compiling with --strict or --strict_warnings.

The default is --extended_initializers when compiling in nonstrict mode.

3.77.2 See also

. --strict, --no_strict on page 3-194
. --strict_warnings on page 3-195
. Constant expressions on page 4-18.
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3.78 --feedback=filename

3.78.1 Syntax

3.78.2 Usage

3.78.3 See also

This option enables the efficient elimination of unused functions, and on the ARMv4T
architecture, enables reduction of compilation required for interworking.

--feedback=f1Tename
Where:

filename is the feedback file created by a previous execution of the ARM linker.

You can perform multiple compilations using the same feedback file. The compiler places each
unused function identified in the feedback file into its own ELF section in the corresponding
object file.

The feedback file contains information about a previous build. Because of this:

. The feedback file might be out of date. That is, a function previously identified as being
unused might be used in the current source code. The linker removes the code for an
unused function only if it is not used in the current source code.

Note

—  For this reason, eliminating unused functions using linker feedback is a safe
optimization, but there might be a small impact on code size.

—  The usage requirements for reducing compilation required for interworking are
more strict than for eliminating unused functions. If you are reducing interworking
compilation, it is critical that you keep your feedback file up to date with the source
code that it was generated from.

. You have to do a full compile and link at least twice to get the maximum benefit from
linker feedback. However, a single compile and link using feedback from a previous build
is usually sufficient.

. --split_sections on page 3-193
. --feedback_type=type on page 2-67 in the Linker Reference
. Linker feedback during compilation on page 3-23 in Using the Compiler.
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3.79 --force_new_nothrow, --no_force_new_nothrow

3.79.1 Mode

3.79.2 Default

3.79.3 Example

3.79.4 See also

This option controls the behavior of new expressions in C++.

The C++ standard states that only a no throw operator new declared with throw() is permitted
to return NULL on failure. Any other operator new is never permitted to return NULL and the default
operator new throws an exception on failure.

If you use --force_new_nothrow, the compiler treats expressions such as new T(...args...), that
use the global : :operator new or ::operator new[], as if they are new (std::nothrow)
T(...args...).

--force_new_nothrow also causes any class-specific operator new or any overloaded global
operator new to be treated as no throw.

Note

The option --force_new_nothrow is provided only as a migration aid for legacy source code that
does not conform to the C++ standard. ARM does not recommend its use.

This option is effective only if the source language is C++.

The default is --no_force_new_nothrow.

struct S
{
voidx operator new(std::size_t);
voidsx operator new[](std::size_t);
b

void xoperator new(std::size_t, int);
With the --force_new_nothrow option in effect, this is treated as:

struct S
{
voidx operator new(std::size_t) throw();
voidx operator new[](std::size_t) throw();
b

void =operator new(std::size_t, int) throw();

. Using the ::operator new function on page 6-15.
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3.80 --forceinline
This option forces all inline functions to be treated as if they are qualified with __forceinline.

Inline functions are functions that are qualified with inline or __inTine. In C++, inline functions
are functions that are defined inside a struct, class, or union definition.

If you use --forceinline, the compiler always attempts to inline those functions, if possible.
However, it does not inline a function if doing so causes problems. For example, a recursive
function is inlined into itself only once.

__forceinTline behaves like __inTine except that the compiler tries harder to do the inlining.

3.80.1 See also
. --autoinline, --no_autoinline on page 3-26
. --inline, --no_inline on page 3-122
. _forceinline on page 5-10
. __inline on page 5-13
. Inline functions on page 6-31 in Using the Compiler.
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3.81 --fpl6_format=format

3.81.1 Syntax

3.81.2 Restrictions

3.81.3 See also

This option enables the use of half-precision floating-point numbers as an optional extension to
the VFPv3 architecture. If a format is not specified, use of the __fp16 data type is faulted by the
compiler.

--fpl6_format=format

Where format is one of:

alternative An alternative to ieee that provides additional range, but has no NaN or infinity

ieee

none

values.

Half-precision binary floating-point format defined by IEEE 754, a revision to
the IEEE 754 standard.

This is the default setting. It is equivalent to not specifying a format and means
that the compiler faults use of the __fp16 data type.

The following restrictions apply when you use the __fp16 data type:

When used in a C or C++ expression, an __fpl6 type is promoted to single precision.
Subsequent promotion to double precision can occur if required by one of the operands.

A single precision value can be converted to __fp16. A double precision value is converted
to single precision and then to __fp16, that could involve double rounding. This reflects
the lack of direct double-to-16-bit conversion in the ARM architecture.

When using fpmode=fast, no floating-point exceptions are raised when converting to and
from half-precision floating-point format.

Function formal arguments cannot be of type __fp16. However, pointers to variables of
type __fpl6 can be used as function formal argument types.

__fp16 values can be passed as actual function arguments. In this case, they are converted
to single-precision values.

__fp16 cannot be specified as the return type of a function. However, a pointer to an __fp16
type can be used as a return type.

An __fpl6 value is converted to a single-precision or double-precision value when used as
a return value for a function that returns a float or double.

--fpmode=model on page 3-97
Intrinsics on page G-10

Compiler and library support for half-precision floating-point numbers on page 6-64 of
Using the Compiler.
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This option specifies the floating-point conformance, and sets library attributes and
floating-point optimizations.

3.82.1 Syntax

--fpmode=model

Where model is one of:

ieee_full

ieee_fixed

ieee_no_fenv

none

std

fast

All facilities, operations, and representations guaranteed by the IEEE standard are
available in single and double-precision. Modes of operation can be selected
dynamically at runtime.

This defines the symbols:

__FP_IEEE
__FP_FENV_EXCEPTIONS
__FP_FENV_ROUNDING
__FP_INEXACT_EXCEPTION

IEEE standard with round-to-nearest and no inexact exceptions.
This defines the symbols:

__FP_IEEE
__FP_FENV_EXCEPTIONS

IEEE standard with round-to-nearest and no exceptions. This mode is stateless
and is compatible with the Java floating-point arithmetic model.

This defines the symbol __FP_IEEE.

The compiler permits --fpmode=none as an alternative to --fpu=none, indicating
that source code is not permitted to use floating-point types of any kind.

IEEE finite values with denormals flushed to zero, round-to-nearest, and no
exceptions. This is compatible with standard C and C++ and is the default option.

Normal finite values are as predicted by the IEEE standard. However:

. NaNs and infinities might not be produced in all circumstances defined by
the IEEE model. When they are produced, they might not have the same
sign.

. The sign of zero might not be that predicted by the IEEE model.

Using a NaN with --fpmode=std can produce undefined behavior.

Perform more aggressive floating-point optimizations that might cause a small
loss of accuracy to provide a significant performance increase. This option
defines the symbol __FP_FAST.

This option results in behavior that is not fully compliant with the ISO C or C++
standard. However, numerically robust floating-point programs are expected to
behave correctly.

A number of transformations might be performed, including:

. Double-precision math functions might be converted to single precision
equivalents if all floating-point arguments can be exactly represented as
single precision values, and the result is immediately converted to a
single-precision value.
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Compiler Command-line Options

This transformation is only performed when the selected library contains
the single-precision equivalent functions, for example, when the selected
library is armcc or aeabi_glibc.

For example:

float f(float a)

{

}

is transformed to
float f(float a)

return sqrt(a);

{
return sqrtf(a);
.
. Double-precision floating-point expressions that are narrowed to

single-precision are evaluated in single-precision when it is beneficial to do
so. For example, float y = (float)(x + 1.0) is evaluated as float y =
(float)x + 1.0f.

. Division by a floating-point constant is replaced by multiplication with the
inverse. For example, x / 3.0 is evaluated as x » (1.0 / 3.0).

. It is not guaranteed that the value of errno is compliant with the ISO C or
C++ standard after math functions have been called. This enables the
compiler to inline the VFP square root instructions in place of calls to
sqrt() or sqrtf().

Using a NaN with --fpmode=fast can produce undefined behavior.

Note

Initialization code might be required to enable the VFP. See Limitations on hardware handling
of floating-point arithmetic on page 6-62 in Using the Compiler for more information.

By default, --fpmode=std applies.

. --fpu=name on page 3-100

. ARM Application Note 133 - Using VFP with RVDS,
http://infocenter.arm.com/help/topic/com.arm.doc.dai@l33c/index.html
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3.83 --fpu=list

This option lists the supported FPU architecture names that you can use with the --fpu=name
option.

Deprecated options are not listed.

3.83.1 Seealso
. --fpu=name on page 3-100.
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3.84.1 Syntax
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This option enables you to specify the target FPU architecture.

If you specify this option, it overrides any implicit FPU option that appears on the command
line, for example, where you use the --cpu option.

To obtain a full list of FPU architectures use the --fpu=1ist option.

--fpu=name

Where name is one of:

none

vfp

vfpv2

vfpv3

vfpv3_fpl6

vfpv3_dl6

Selects no floating-point option. No floating-point code is to be used. This
produces an error if your code contains float types.

This is a synonym for vfpv2.

Selects a hardware vector floating-point unit conforming to architecture VFPv2.

Note

If you enter armcc --thumb --fpu=vfpv2 on the command line, the compiler
compiles as much of the code using the Thumb instruction set as possible, but
hard floating-point sensitive functions are compiled to ARM code. In this case,
the value of the predefine __thumb is not correct.

Selects a hardware vector floating-point unit conforming to architecture VFPv3.
VFPv3 is backwards compatible with VFPv2 except that VFPv3 cannot trap
floating-point exceptions.

Selects a hardware vector floating-point unit conforming to architecture VFPv3
that also provides the half-precision extensions.

Selects a hardware vector floating-point unit conforming to VFPv3-D16
architecture.

vfpv3_d16_fpl6

vfpv4

vfpv4_d16

fpv4-sp

softvfp

softvfp+vfpv2

Selects a hardware vector floating-point unit conforming to VFPv3-D16
architecture, that also provides the half-precision extensions.

Selects a hardware floating-point unit conforming to the VFPv4 architecture.

Selects a hardware floating-point unit conforming to the VFPv4-D16
architecture.

Selects a hardware floating-point unit conforming to the single precision variant
of the FPv4 architecture.

Selects software floating-point support where floating-point operations are
performed by a floating-point library, fp1ib. This is the default if you do not
specify a --fpu option, or if you select a CPU that does not have an FPU.

Selects a hardware vector floating-point unit conforming to VFPv2, with software
floating-point linkage. Select this option if you are interworking Thumb code
with ARM code on a system that implements a VFP unit.
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If you select this option:

. Compiling with --thumb behaves in a similar way to --fpu=softvfp except
that it links with floating-point libraries that use VFP instructions.

. Compiling with --arm behaves in a similar way to --fpu=vfpv2 except that
all functions are given software floating-point linkage. This means that
functions pass and return floating-point arguments and results in the same
way as --fpu=softvfp, but use VFP instructions internally.

Note

If you specify softvfp+vfpv2 with the --arm or --thumb option for C code, it
ensures that your interworking floating-point code is compiled to use software
floating-point linkage.

softvfp+vfpv3
Selects a hardware vector floating-point unit conforming to VFPv3, with software
floating-point linkage. Select this option if you are interworking Thumb code
with ARM code on a system that implements a VFPv3 unit.

softvfp+vfpv3_fpl6
Selects a hardware vector floating-point unit conforming to VFPv3-fp16, with
software floating-point linkage.

softvfp+vfpv3_d16
Selects a hardware vector floating-point unit conforming to VFPv3-D16, with
software floating-point linkage.

softvfp+vfpv3_d16_fplé
Selects a hardware vector floating-point unit conforming to VFPv3-D16-fp16,
with software floating-point linkage.

softvfp+vfpv4
Selects a hardware floating-point unit conforming to FPv4, with software
floating-point linkage.

softvfp+vfpv4_d16
Selects a hardware floating-point unit conforming to VFPv4-D16, with software
floating-point linkage.

softvfp+fpv4-sp

Selects a hardware floating-point unit conforming to FPv4-SP, with software
floating-point linkage.

3.84.2 Usage
Any FPU explicitly selected using the --fpu option always overrides any FPU implicitly
selected using the --cpu option. For example, the option --cpu=ARM1136]F-S --fpu=softvfp
generates code that uses the software floating-point library fplib, even though the choice of
CPU implies the use of architecture VFPv2.
To control floating-point linkage without affecting the choice of FPU, you can use
--apcs=/softfp or --apcs=/hardfp.
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3.84.4 Default

3.84.5 See also
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The compiler only permits hardware VFP architectures (for example, --fpu=vfpv3,
--fpu=softvfp+vfpv2), to be specified when MRRC and MCRR instructions are supported in the
processor instruction set. MRRC and MCRR instructions are not supported in 4, 4T, 5T and 6-M.
Therefore, the compiler does not allow the use of these CPU architectures with hardware VFP
architectures.

Other than this, the compiler does not check that --cpu and --fpu combinations are valid.
Beyond the scope of the compiler, additional architectural constraints apply. For example,
VFPv3 is not supported with architectures prior to ARMv7. Therefore, the combination of --fpu
and --cpu options permitted by the compiler does not necessarily translate to the actual device
in use.

The compiler only generates scalar floating-point operations. If you want to use VFP vector
operations, you must do this using assembly code.

NEON support is disabled for softvfp.

The default target FPU architecture is derived from use of the --cpu option.

If the CPU specified with --cpu has a VFP coprocessor, the default target FPU architecture is
the VFP architecture for that CPU. For example, the option --cpu ARM1136]F-S implies the option
--fpu vfpv2. If a VFP coprocessor is present, VFP instructions are generated.

If you are building ARM Linux applications with --arm_1inux or --arm_1inux_paths, the default
is always software floating-point linkage. Even if you specify a CPU that implies an FPU (for
example, --cpu=ARM1136JF-S), the compiler still defaults to --fpu=softvfp+vfp, not --fpu=vfp.

If there is no VFP coprocessor, the compiler generates code that makes calls to the software
floating-point library fplib to carry out floating-point operations.

. --apcs=qualifier...qualifier on page 3-11
. --arm on page 3-15
. --cpu=name on page 3-49

. --fpmode=model on page 3-97

. --thumb on page 3-197

. __sofifp on page 5-22

. Vector Floating-Point (VFP) architectures on page 6-61 in Using the Compiler

. Compiler support for floating-point computations and linkage on page 6-66 in Using the
Compiler

. ARM and Thumb floating-point build options (ARMv6 and earlier) on page 2-9 in
Developing Software for ARM Processors

. ARM and Thumb floating-point build options (ARMv7 and later) on page 2-10 in
Developing Software for ARM Processors

. MRC and MRC?2 on page 3-124 in the Assembler Reference
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MCR and MCR?2 on page 3-112 in the Assembler Reference.
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3.85 --friend_injection, --no_friend_injection
This option controls the visibility of friend declarations in C++.

In C++, it controls whether or not the name of a class or function that is declared only in friend
declarations is visible when using the normal lookup mechanisms.

When friend names are declared, they are visible to these lookups. When friend names are not
declared as required by the standard, function names are visible only when using
argument-dependent lookup, and class names are never visible.

Note

The option --friend_injection is provided only as a migration aid for legacy source code that
does not conform to the C++ standard. ARM does not recommend its use.

3.85.1 Mode

This option is effective only if the source language is C++.

3.85.2 Default

The default is --no_friend_injection.

3.85.3 Seealso
. friend on page 4-29.
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3.86 -g

This option enables the generation of debug tables for the current compilation.

The compiler produces the same code regardless of whether -g is used. The only difference is
the existence of debug tables.

Using -g does not affect optimization settings.

3.86.1 Default

By default, using the -g option alone is equivalent to:

-g --dwarf3 --debug_macros

3.86.2 See also

. --debug, --no_debug on page 3-56

. --debug_macros, --no_debug macros on page 3-57
. --dwarf2 on page 3-80

. --dwarf3 on page 3-81

. -Onum on page 3-156.
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3.87 --global_reg=reg_name[,reg_name,...]

3.87.1 Syntax

3.87.2 Restrictions

3.87.3 Example

3.87.4 See also

This option treats the specified register names as fixed registers, and prevents the compiler from
using them in the code that is generated.

Note

Try to avoid using this option, because it restricts the compiler in terms of register allocation
and can potentially give a negative effect on code generation and performance.

--global_reg=reg_name[, reg_name,...]

Where reg_name is the AAPCS name of the register, denoted by an integer value in the range 1
to 8.

Register names 1 to 8 map sequentially onto registers r4 to ril.

If reg_name is unspecified, the compiler faults use of --global_reg.

This option has the same restrictions as the __global_reg storage class specifier.

--global_reg=1,4,5 // reserve registers r4, r7 and r8 respectively

. __global reg on page 5-11
. ARM Software Development Toolkit Reference Guide.
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3.88 --gnu
This option enables the GNU compiler extensions that the ARM compiler supports. The version
of GCC the extensions are compatible with can be determined by inspecting the predefined
macros __GNUC__ and __GNUC_MINOR__.
In addition, in GNU mode, the ARM compiler emulates GCC in its conformance to the C/C++
standards, whether more or less strict.

3.88.1 Usage

This option can also be combined with other source language command-line options. For
example, armcc --c90 --gnu.

3.88.2 Seealso
. --c90 on page 3-33

. --c99 on page 3-34

. --cpp on page 3-47

. --gnu_defaults on page 3-108

. --gnu_version=version on page 3-110
. --strict, --no_strict on page 3-194

. GNU extensions to the C and C++ languages on page 4-48
. Predefined macros on page 5-184.
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3.89 --gnu_defaults

This option alters the default settings of certain other options to match the default behavior
found in GCC. Platform-specific settings, such as those targeting ARM Linux, are unaffected.

3.89.1 Usage
--gnu_defaults does not imply specific targeting of ARM Linux.

When you use --gnu_defaults, the following options are enabled:

. --allow_null_this

. --gnu

. --no_debug_macros

. --no_hide_all

. --no_impTicit_include
. --signed_bitfields

. --wchar32.

--gnu does not set these defaults. It only enables the GNU compiler extensions.

3.89.2 Default

When you use --arm_Tinux and other ARM Linux-targeting options, --gnu_defaults is
automatically implied.

3.89.3 See also

. --allow_null_this, --no_allow _null_this on page 3-8
. --arm_linux on page 3-16
. --debug macros, --no_debug macros on page 3-57
. --gnu on page 3-107
. --hide_all, --no_hide_all on page 3-113
. --implicit_include, --no_implicit_include on page 3-116
. --signed_bitfields, --unsigned_bitfields on page 3-190
. --wchar32 on page 3-225.
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3.90 --gnu_instrument, --no_gnu_instrument

This option inserts GCC-style instrumentation calls for profiling entry and exit to functions.

3.90.1 Usage

After function entry and before function exit, the following profiling functions are called with
the address of the current function and its call site:

void __cyg_profile_func_enter(void xcurrent_func, void xcallsite);
void __cyg_profile_func_exit(void xcurrent_func, void xcallsite);

3.90.2 Restrictions
You must provide definitions of __cyg_profile_func_enter() and __cyg_profile_func_exit().
It is necessary to explicitly mark __cyg_profile_func_enter() and __cyg_profile_func_exit()

with __attribute__((no_instrument_function)).

3.90.3 See also
. __attribute _((no_instrument function)) function attribute on page 5-52.
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3.91 --gnu_version=version
This option attempts to make the compiler compatible with a particular version of GCC.
3.91.1 Syntax
--gnu_version=version
Where version is a decimal number denoting the version of GCC that you are attempting to
make the compiler compatible with.
Note
Currently, the maximum supported value for --gnu_version in armcc v4.0 and later is 40400, that
is gcc 4.4. Although version numbers larger than this are permitted, armcc treats them the same
as 40400.
3.91.2 Mode
This option is for when GNU compatibility mode is being used.
3.91.3 Usage
This option is for expert use. It is provided for dealing with legacy code. You are not normally
required to use it.
3.91.4 Default
In ARM Compiler 4.1 and later, the default is 40200. This corresponds to GCC version 4.2.0.
3.91.5 Example
--gnu_version=30401 makes the compiler compatible with GCC 3.4.1 as far as possible.
3.91.6 See also
. --arm_linux_configure on page 3-19
. --gnu on page 3-107.
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3.92 --guiding_decls, --no_guiding_decls

This option enables or disables the recognition of guiding declarations for template functions in
C++.

A guiding declaration is a function declaration that matches an instance of a function template
but has no explicit definition because its definition derives from the function template.

If --no_guiding_decls is combined with --o1d_specializations, a specialization of a
nonmember template function is not recognized. It is treated as a definition of an independent
function.

Note

The option --guiding_decls is provided only as a migration aid for legacy source code that does
not conform to the C++ standard. ARM does not recommend its use.

3.92.1 Mode

This option is effective only if the source language is C++.

3.92.2 Default

The default is --no_guiding_decls.

3.92.3 Example

template <class T> void f(T)
{

}
void f(int);

When regarded as a guiding declaration, f(int) is an instance of the template. Otherwise, it is
an independent function so you must supply a definition.

3.92.4 See also

. --apcs=qualifier...qualifier on page 3-11
. --old_specializations, --no_old_specializations on page 3-158.
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3.93 --help

This option displays a summary of the main command-line options.

3.93.1 Default

--help applies by default if you fail to specify any command-line options or source files.

3.93.2 See also

. --show_cmdline on page 3-189.
. --vsn on page 3-219
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3.94 --hide_all, --no_hide_all

This option enables you to control symbol visibility when building SVr4 shared objects.

3.94.1 Usage

Use --no_hide_al1 to force the compiler to use STV_DEFAULT visibility for all extern
variables and functions if they do not use __decIspec(d11x) or
__attribute__((visibility("visibility_type"))). This also forces them to be pre-emptible at
runtime by a dynamic loader.

When building a System V or ARM Linux shared library, use --no_hide_al1 together with
--apcs /fpic.

Use --hide_al1 to set the visibility to STV_HIDDEN, so that symbols cannot be dynamically linked.

3.94.2 Default

The default is --hide_all.

3.94.3 See also

. --apcs=qualifier...qualifier on page 3-11
. __attribute__((visibility("visibility type"))) function attribute on page 5-62
. __attribute__ ((visibility("visibility _type"))) variable attribute on page 5-82
. _declspec(dllexport) on page 5-31
. __declspec(dllimport) on page 5-33
. --gnu_defaults on page 3-108
. Symbol visibility for BPABI models on page 10-7 in Using the Linker
. --symver_script=filename on page 2-166 in the Linker Reference
. --visibility inlines hidden on page 3-217.
ARM DUI 04911 Copyright © 2010-2013 ARM. All rights reserved. 3-113

ID012213 Non-Confidential



Compiler Command-line Options

395 -Idir[,dir,...]

This option adds the specified directory, or comma-separated list of directories, to the list of
places that are searched to find included files.

If you specify more than one directory, the directories are searched in the same order as the -I
options specifying them.
3.95.1 Syntax
-Idirl,dir,...]
Where:

dirl,dir,...] is a comma-separated list of directories to be searched for included files.
At least one directory must be specified.

When specifying multiple directories, do not include spaces between
commas and directory names in the list.

3.95.2 Seealso
. -Jdir[,dir,...] on page 3-125

. --kandr_include on page 3-126
. --preinclude=filename on page 3-172
. --sys_include on page 3-196
. Compiler command-line options and search paths on page 3-19 in Using the Compiler
. Factors influencing how the compiler searches for header files on page 3-18 in Using the
Compiler.
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3.96 --ignore_missing_headers

This option instructs the compiler to print dependency lines for header files even if the header
files are missing. It only takes effect when dependency generation options (--md or -M) are
specified.

Warning and error messages on missing header files are suppressed, and compilation continues.

3.96.1 Usage

This option is used for automatically updating makefiles. It is analogous to the GCC -MG
command-line option.

3.96.2 See also

. --depend=filename on page 3-61
. --depend_format=string on page 3-63
. --depend_system_headers, --no_depend_system_headers on page 3-66
. --depend_target=target on page 3-67
. -M on page 3-144
. --md on page 3-145
. --phony_targets on page 3-170.
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3.97 --implicit_include, --no_implicit_include

This option controls the implicit inclusion of source files as a method of finding definitions of
template entities to be instantiated in C++.

3.97.1 Mode

This option is effective only if the source language is C++.

3.97.2 Default

The default is --impTlicit_incTlude.

3.97.3 See also

. --gnu_defaults on page 3-108
. --implicit_include searches, --no_implicit_include searches on page 3-117
. Implicit inclusion on page 6-19.
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3.98 --implicit_include_searches, --no_implicit_include_searches
This option controls how the compiler searches for implicit include files for templates in C++.

When the option --implicit_include_searches is selected, the compiler uses the search path to
look for implicit include files based on partial names of the form f1iTename. . The search path is
determined by -I, -], the ARMCCnINC environment variable, and the ARMINC environment variable.
The search path also includes the default ../include directory if -J, ARMCCnINC, and ARMINC are
not set.

When the option --no_implicit_include_searches is selected, the compiler looks for implicit
include files based on the full names of files, including path names.

3.98.1 Mode

This option is effective only if the source language is C++.

3.98.2 Default

The default is --no_impTicit_include_searches.

3.98.3 See also
. -Idir[,dir,...] on page 3-114
. --implicit_include, --no_implicit_include on page 3-116

. -Jdir[,dir,...] on page 3-125

. Implicit inclusion on page 6-19
. Compiler command-line options and search paths on page 3-19 in Using the Compiler
. Toolchain environment variables on page 2-15 in Introducing the ARM Compiler
toolchain.
ARM DUI 04911 Copyright © 2010-2013 ARM. All rights reserved. 3-117

ID012213 Non-Confidential



Compiler Command-line Options

3.99 --implicit_key_function, --no_implicit_key_function

These options control whether an implicitly instantiated template member function can be
selected as a key function. (Normally the key, or decider, function for a class is its first
non-inline virtual function, in declaration order, that is not pure virtual. However, in the case of
an implicitly instantiated template function, the function would have vague linkage, that is,
might be multiply defined.)

Remark #2819-D is produced when a key function is implicit. This remark can be seen with
--remarks or with --diag_warning=2819.

3.99.1 Default

The default is --impTicit_key_function.

3.99.2 See also

. --diag warning=tag/,tag,...] on page 3-75
. --remarks on page 3-181.
ARM DUI 04911 Copyright © 2010-2013 ARM. All rights reserved. 3-118

ID012213 Non-Confidential



Compiler Command-line Options

3.100 --implicit_typename, --no_implicit_typename

This option controls the implicit determination, from context, whether a template parameter
dependent name is a type or nontype in C++.

Note

The option --impTicit_typename is provided only as a migration aid for legacy source code that
does not conform to the C++ standard. ARM does not recommend its use.

3.100.1 Mode

This option is effective only if the source language is C++.

3.100.2 Default

The default is --no_imp1icit_typename.

Note

The --impTlicit_typename option has no effect unless you also specify --no_parse_templates.

3.100.3 See also

. --dep_name, --no_dep name on page 3-60
. --parse_templates, --no_parse_templates on page 3-164
. Template instantiation on page 6-19.
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3.101 --import_all_vtbl

This option causes external references to class impedimenta variables (vtables, RTTI, for
example) to be marked as having dynamic linkage. It does not cause definitions of class
impedimenta to have dynamic linkage.

3.101.1 See also

. --export_all vtbl, --no_export_all vtbl on page 3-90.
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3.102 --info=totals

This option instructs the compiler to give totals of the object code and data size for each object
file.

The compiler returns the same totals that fromelf returns when fromelf --text -z is used, in a
similar format. The totals include embedded assembler sizes when embedded assembly exists
in the source code.

3.102.1 Example

Code (inc. data) RO Data RW Data ZI Data Debug File Name
3308 1556 0 44 10200 8402 dhry_l.0
Code (inc. data) RO Data RW Data Z1 Data Debug  File Name
416 28 0 0 0 7722 dhry_2.0

The (inc. data) column gives the size of constants, string literals, and other data items used as
part of the code. The Code column, shown in the example, includes this value.

3.102.2 See also

. --list on page 3-133
. --info=topic/[,topic,...] on page 2-79 in the Linker Reference
. --text on page 4-73 in Using the fromelf Image Converter

. Code metrics on page 6-16 in Using the Compiler.
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3.103 --inline, --no_inline

These options enable and disable the inlining of functions. Disabling the inlining of functions
can help to improve the debug illusion.

When the option --inTine is selected, the compiler considers inlining each function. Compiling
your code with --inline does not guarantee that all functions are inlined. See Compiler
decisions on function inlining on page 6-32 in Using the ARM Compiler for more information
about how the compiler decides to inline functions.

When the option --no_inTine is selected, the compiler does not attempt to inline functions, other
than functions qualified with __forceinline.

3.103.1 Default

The default is --inTine.

3.103.2 See also
. --autoinline, --no_autoinline on page 3-26
. --forceinline on page 3-95
. -Onum on page 3-156
. -Ospace on page 3-160
. -Otime on page 3-161
. __forceinline on page 5-10
. __inline on page 5-13
. Linker feedback during compilation on page 3-23 in Using the Compiler
. Inline functions on page 6-31 in Using the Compiler.
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3.104 --interface_enums_are_32_bit

3.104.1 Usage

3.104.2 Default

3.104.3 See also

This option helps to provide compatibility between external code interfaces, with regard to the
size of enumerated types.

It is not possible to link an object file compiled with --enum_is_int, with another object file that
is compiled without --enum_is_int. The linker is unable to determine whether or not the
enumerated types are used in a way that affects the external interfaces, so on detecting these
build differences, it produces a warning or an error. You can avoid this by compiling with
--interface_enums_are_32_bit. The resulting object file can then be linked with any other object
file, without the linker-detected conflict that arises from different enumeration type sizes.

Note

When you use this option, you are making a promise to the compiler that all the enumerated
types used in your external interfaces are 32 bits wide. For example, if you ensure that every
enum you declare includes at least one value larger than 2 to the power of 16, the compiler is
forced to make the enum 32 bits wide, whether or not you use --enum_is_int. It is up to you to
ensure that the promise you are making to the compiler is true. (Another method of satisfying
this condition is to ensure that you have no enums in your external interface.)

By default, the smallest data type that can hold the values of all enumerators is used.

. --enum_is_int on page 3-85.
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3.105 --interleave

This option interleaves C or C++ source code line by line as comments within an assembly
listing generated using the --asm option or -S option.

3.105.1 Usage

The action of --interleave depends on the combination of options used:

Table 3-4 Compiling with the ---interleave option

Compiler option Action

--asm --interleave Writes a listing to a file of the disassembly of the compiled source,
interleaving the source code with the disassembly.

The link step is also performed, unless the -c option is used.

The disassembly is written to a text file whose name defaults to the
name of the input file with the filename extension . txt

-S --interleave Writes a listing to a file of the disassembly of the compiled source,
interleaving the source code with the disassembly.
The disassembly is written to a text file whose name defaults to the
name of the input file with the filename extension . txt

3.105.2 Restrictions

. You cannot re-assemble an assembly listing generated with --asm --interleave or -S
--interTeave.

. Preprocessed source files contain #1ine directives. When compiling preprocessed files
using --asm --interleave or -S --interleave, the compiler searches for the original files
indicated by any #11ine directives, and uses the correct lines from those files. This ensures
that compiling a preprocessed file gives exactly the same output and behavior as if the
original files were compiled.

If the compiler cannot find the original files, it is unable to interleave the source.
Therefore, if you have preprocessed source files with #1ine directives, but the original
unpreprocessed files are not present, you must remove all the #1ine directives before you
compile with --interleave.

3.105.3 See also
. --asm on page 3-24
. -S on page 3-187.
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3.106 -Jdir[,dir,...]

This option adds the specified directory, or comma-separated list of directories, to the list of
system includes.

Downgradable errors, warnings, and remarks are suppressed, even if --diag_error is used.

Angle-bracketed include files are searched for first in the list of system includes, followed by
any include list specified with the option -I.

Note

On Windows systems, you must enclose ARMCCnINC in double quotes if you specify this
environment variable on the command line, because the default path defined by the variable
contains spaces. For example:

armcc -J"%ARMCC5INC%" -c main.c

3.106.1 Syntax
-Jdir[,dir,...]
Where:

dir[,dir,...] is a comma-separated list of directories to be added to the list of system
includes.

At least one directory must be specified.

When specifying multiple directories, do not include spaces between
commas and directory names in the list.

3.106.2 See also
. -Idir[,dir,...] on page 3-114
. --kandr_include on page 3-126

. --preinclude=filename on page 3-172

. --sys_include on page 3-196
. Factors influencing how the compiler searches for header files on page 3-18 in Using the
Compiler
. Compiler command-line options and search paths on page 3-19 in Using the Compiler
. Toolchain environment variables on page 2-15 in Introducing the ARM Compiler
toolchain.
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3.107 --kandr_include

This option ensures that Kernighan and Ritchie search rules are used for locating included files.

The current place is defined by the original source file and is not stacked.

3.107.1 Default

If you do not specify --kandr_include, Berkeley-style searching applies.

3.107.2 See also
. -Idir[,dir,...] on page 3-114
. -Jdir[,dir,...] on page 3-125

. --preinclude=filename on page 3-172
. --sys_include on page 3-196
. Factors influencing how the compiler searches for header files on page 3-18 in Using the
Compiler
. Compiler search rules and the current place on page 3-20 in Using the Compiler.
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3.108 -Lopt
This option specifies command-line options to pass to the linker when a link step is being
performed after compilation. Options can be passed when creating a partially-linked object or
an executable image.
3.108.1 Syntax
-Lopt
Where:
opt is a command-line option to pass to the linker.
3.108.2 Restrictions
If an unsupported Linker option is passed to it using -L, an error is generated by the linker.
3.108.3 Example
armcc main.c -L--map
3.108.4 See also
. -Aopt on page 3-6
. --show_cmdline on page 3-189.
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3.109 --library_interface=1ib

3.109.1 Syntax

This option enables the generation of code that is compatible with the selected library type.

--Tibrary_interface=11b
Where 11b is one of:

none Specifies that the compiler output works with any ISO C90 library, but
does not use AEABI-defined library functions unless they are required for
the code to behave correctly. For example, this option suppresses the use
of AEABI-defined functions that are introduced only as an optimization
such as __aeabi_memcpy.

armcc Specifies that the compiler output works with the ARM runtime libraries
in ARM Compiler 4.1 and later.

armcc_c90 Behaves similarly to --Tibrary_interface=armcc. The difference is that
references in the input source code to function names that are not reserved
by C90, are not modified by the compiler. Otherwise, some C99 math.h
function names might be prefixed with __hardfp_, for example
__hardfp_tgamma.

aeabi_c1ib90 Specifies that the compiler output works with any ISO C90 library
compliant with the ARM Embedded Application Binary Interface
(AEABI).

aeabi_c1ib99 Specifies that the compiler output works with any ISO C99 library
compliant with the AEABI.

aeabi_clib Specifies that the compiler output works with any ISO C library compliant
with the AEABI.

Selecting the option --Tibrary_interface=aeabi_c1ib is equivalent to
specifying either --1ibrary_interface=aeabi_c11b90 or
--Tibrary_interface=aeabi_c1ibh99, depending on the choice of source
language used.

The choice of source language is dependent both on the command-line
options selected and on the filename suffixes used.

aeabi_glibc Specifies that the compiler output works with an AEABI-compliant
version of the GNU C library.

aeabi_c1ib90_hardfp Specifies that the compiler output works with any ISO C90 library
compliant with the AEABI, and causes calls to the C library (including the
math libraries) to call hardware floating-point library functions.

aeabi_c1ib99_hardfp Specifies that the compiler output works with any ISO C99 library
compliant with the AEABI, and causes calls to the C library (including the
math libraries) to call hardware floating-point library functions.

aeabi_clib_hardfp Specifies that the compiler output works with any ISO C library compliant
with the AEABI

Selecting the option --Tibrary_interface=aeabi_c1ib_hardfp is equivalent
to specifying either --Tibrary_interface=aeabi_c11b90_hardfp or
--library_interface=aeabi_c1ib99_hardfp, depending on the choice of
source language used.
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aeabi_glibc_hardfp

rvct30

rvct30_c90

rvct3l

rvct31_c90

rvct40

rvct40_c90

3.109.2 Default

Compiler Command-line Options

The choice of source language is dependent both on the command-line
options selected and on the filename suffixes used.

Causes calls to the C library (including the math libraries) to call hardware
floating-point library functions.

Specifies that the compiler output works with an AEABI-compliant
version of the GNU C library, and causes calls to the C library (including
the math libraries) to call hardware floating-point library functions.

Specifies that the compiler output is compatible with RVCT 3.0 runtime
libraries.

Behaves similarly to rvct30. In addition, specifies that the compiler output
is compatible with any ISO C90 library.

Specifies that the compiler output is compatible with RVCT 3.1 runtime
libraries.

Behaves similarly to rvct31. In addition, specifies that the compiler output
is compatible with any ISO C90 library.

Specifies that the compiler output is compatible with RVCT 4.0 runtime
libraries.

Behaves similarly to rvct40. In addition, specifies that the compiler output
is compatible with any ISO C90 library.

If you do not specify --Tibrary_interface, the compiler assumes --1ibrary_interface=armcc.

3.109.3 Usage

. Use the option --1ibrary_interface=armcc to exploit the full range of compiler and library
optimizations when linking.

. Use an option of the form --Tibrary_interface=aeabi_» when linking with an
ABI-compliant C library. Options of the form --1ibrary_interface=aeabi_« ensure that
the compiler does not generate calls to any optimized functions provided by the ARM C

library.

. It is an error to use any of the _hardfp library interfaces when compiling with

--fpu=softvfp.

3.109.4 Example

If your code calls functions, provided by an embedded operating system, that replace functions
provided by the ARM C library, then compile your code with the option
--Tibrary_interface=aeabi_c1ib. This option disables calls to any special ARM variants of the
library functions replaced by the operating system.

3.109.5 See also

. Compliance with the Application Binary Interface (ABI) for the ARM architecture on
page 2-9 in Using ARM C and C++ Libraries and Floating-Point Support.
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3.110 --library_type=Tib

This option enables the selected library to be used at link time.

Note
Use this option with the linker to override all other --Tibrary_type options.

3.110.1 Syntax
--Tibrary_type=1ib
Where 11b is one of:

standardlib Specifies that the full ARM Compiler 4.1 and later runtime libraries are selected
at link time.

Use this option to exploit the full range of compiler optimizations when linking.

microlib Specifies that the C micro-library (microlib) is selected at link time.

3.110.2 Default

If you do not specify --Tibrary_type, the compiler assumes --Tibrary_type=standardlib.

3.110.3 See also
. --library type=lib on page 2-98 in the Linker Reference

. About microlib on page 3-2 in Using ARM C and C++ Libraries and Floating-Point
Support

. Building an application with microlib on page 3-7 in Using ARM C and C++ Libraries
and Floating-Point Support.
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3111 --Tlicretry

3.111.1 Usage

3.111.2 See also

Compiler Command-line Options

If you are using floating licenses, this option makes up to 10 attempts to obtain a license when
you invoke armcc.

Use this option if your builds are failing to obtain a license from your license server, and only
after you have ruled out any other problems with the network or the license server setup.

ARM recommends that you place this option in the ARMCCn_CCOPT environment variable. In this
way, you do not have to modify your build files.

. --licretry on page 2-99 in the Linker Reference

. --licretry on page 2-48 in the Assembler Reference

. --licretry on page 4-51 in Using the fromelf Image Converter

. Toolchain environment variables on page 2-15 in Introducing ARM Compilation Tools

. ARM DS-5 License Management Guide,
http://infocenter.arm.com/help/topic/com.arm.doc.dui@577-/index.html

. Toolchain environment variables on page 2-15 in Introducing the ARM Compiler
toolchain.
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3.112 --Tink_all_input, --no_Tink_all_input

This option enables and disables the suppression of errors for unrecognized input filename
extensions.

When enabled, the compiler suppresses errors for unrecognized input filename extensions, and
treats all unrecognized input files as object files or libraries to be passed to the linker.

3.112.1 Default
The default is --no_Tink_al1_input.
3.112.2 See also

. --compile_all _input, --no_compile all input on page 3-37
. Filename suffixes recognized by the compiler on page 3-15 in Using the Compiler.
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Compiler Command-line Options

This option instructs the compiler to generate raw listing information for a source file. The name
of the raw listing file defaults to the name of the input file with the filename extension . 1st.

If you specify multiple source files on the command line, the compiler generates listings for all
of the source files, writing each to a separate listing file whose name is generated from the
corresponding source file name. However, when --multifile is used, a concatenated listing is
written to a single listing file, whose name is generated from the first source file name.

3.113.1 Usage

Typically, you use raw listing information to generate a formatted listing. The raw listing file
contains raw source lines, information on transitions into and out of include files, and
diagnostics generated by the compiler. Each line of the listing file begins with any of the
following key characters that identifies the type of line:

N

X

R/W/E

A normal line of source. The rest of the line is the text of the line of source.

The expanded form of a normal line of source. The rest of the line is the text of
the line. This line appears following the N line, and only if the line contains
nontrivial modifications. Comments are considered trivial modifications, and
macro expansions, line splices, and trigraphs are considered nontrivial
modifications. Comments are replaced by a single space in the expanded-form
line.

A line of source skipped by an #if or similar. The rest of the line is text.

Note
The #else, #elseif, or #endif that ends a skip is marked with an N.

Indicates a change in source position. That is, the line has a format similar to the
# line-identifying directive output by the preprocessor:

L Tine-number "filename" key

where key can be:

1 For entry into an include file.
2 For exit from an include file.

Otherwise, key is omitted. The first line in the raw listing file is always an L line
identifying the primary input file. L lines are also output for #1ine directives
where key is omitted. L lines indicate the source position of the following source
line in the raw listing file.

Indicates a diagnostic, where:

R Indicates a remark.
W Indicates a warning.
E Indicates an error.

The line has the form:
type "filename" Tine-number column-number message-text
where type can be R, W,or E.

Errors at the end of file indicate the last line of the primary source file and a
column number of zero.

Command-line errors are errors with a filename of "<command Tine>". No line or
column number is displayed as part of the error message.
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Internal errors are errors with position information as usual, and message-text
beginning with (Internal fault).

When a diagnostic message displays a list, for example, all the contending
routines when there is ambiguity on an overloaded call, the initial diagnostic line
is followed by one or more lines with the same overall format. However, the code
letter is the lowercase version of the code letter in the initial line. The source
position in these lines is the same as that in the corresponding initial line.

3.113.2 Example

/% main.c x/
#include <stdbool.h>
int main(void)

{
}

return(true);

Compiling this code with the option --1ist produces the raw listing file:

L 1 "main.c"

N#include <stdbool.h>

L1 "...\include\...\stdbool.h" 1
N/« stdbool.h =/

N

N #ifndef __cplusplus /+ In C++, 'bool', 'true' and 'false' and keywords =/
N #define bool _Bool

N #define true 1

N #define false 0

N #endif

L 2 "main.c" 2

N

Nint main(void)
N{

N  return(true);
X return(l);

N}
3.113.3 See also

. --asm on page 3-24

. -c on page 3-31

. --depend=filename on page 3-61

. --depend_format=string on page 3-63

. --info=totals on page 3-121

. --interleave on page 3-124

. --list_dir=directory_name on page 3-135

. --md on page 3-145

. -S on page 3-187

. Severity of compiler diagnostic messages on page 7-3 in Using the Compiler.
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3.114 --list_dir=directory_name

This option enables you to specify a directory for --Tist output.

3.114.1 Example

armcc -c --1ist_dir=1st --1ist fl.c f2.c

Result:
Tst/fl.1st
Tst/f2.1st
3.114.2 See also
. --asm_dir=directory name on page 3-25
. --depend_dir=directory name on page 3-62
. --list on page 3-133
. --output_dir=directory _name on page 3-162.
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3.115

3.115.1

3.115.2

3.115.3

Compiler Command-line Options

--Tist_macros

This option lists macro definitions to stdout after processing a specified source file. The listed
output contains macro definitions that are used on the command line, predefined by the
compiler, and found in header and source files, depending on usage.

Usage

To list macros that are defined on the command line, predefined by the compiler, and found in
header and source files, use --Tist_macros with a non-empty source file.

To list only macros predefined by the compiler and specified on the command line, use
--Tist_macros with an empty source file.

Restrictions

Code generation is suppressed.

See also
. Predefined macros on page 5-184
. -Dname[(parm-list) | [=def] on page 3-54
. -E on page 3-82
. --show_cmdline on page 3-189
. --via=filename on page 3-216.
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3.116 --littleend

This option instructs to the compiler to generate code for an ARM processor using little-endian
memory.

With little-endian memory, the least significant byte of a word has the lowest address.

3.116.1 Default

The compiler assumes --1itt1eend unless --bigend is explicitly specified.

3.116.2 See also
. --bigend on page 3-27.
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3.117 --locale=lang_country

3.117.1 Syntax

3.117.2 Restrictions

3.117.3 Example

3.117.4 See also

This option switches the default locale for source files to the one you specify in Tang_country.

--Tocale=Tang_country
Where:
lang_country is the new default locale.

Use this option in combination with --multibyte_chars.

The locale name might be case-sensitive, depending on the host platform.
The permitted settings of locale are determined by the host platform.

Ensure that you have installed the appropriate locale support for the host platform.

To compile Japanese source files on an English-based Windows workstation, use:
--multibyte_chars --locale=japanese
and on a UNIX workstation use:

--multibyte_chars --locale=ja_JP

. --message_locale=lang country[.codepage] on page 3-146

. --multibyte chars, --no_multibyte chars on page 3-149.
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3.118 --long_long

This option permits use of the Tong Tong data type in strict mode.

3.118.1 Example

To successfully compile the following code in strict mode, you must use --strict --long_long.

Tong Tong f(Tong Tong x, long long y)

{
return x=xy;
}
3.118.2 See also
. --strict, --no_strict on page 3-194.
ARM DUI 04911 Copyright © 2010-2013 ARM. All rights reserved. 3-139

ID012213 Non-Confidential



Compiler Command-line Options

3.119 --loop_optimization_level=opt

This option trades code size for performance by controlling how much loop optimization the
compiler performs.

The compiler can use several different techniques for specifically targeting loop optimizations,
such as loop unrolling and inlining. However, these techniques can impact code size.

3.119.1 Syntax
--Toop_optimization_level=opt
Where opt is one of:

0 Specifies that the compiler does not perform any loop optimization. This option
is usually best for code size.

1 Specifies that the compiler performs some loop optimization. This option tries to
balance code size and performance.

2 Specifies that the compiler performs high-level optimization, including
aggressive loop optimization. This option is usually best for performance.

3.119.2 Restrictions
This option can only be used with both the -03 and -Otime options. That is:

armcc -03 -Otime --loop_optimization_Tevel=2 ...

3.119.3 Default
The default is 1.

Specifying -03 -Otime implies --Toop_optimization_level=1.

3.119.4 See also
. -Onum on page 3-156
. -Otime on page 3-161
. Inline functions on page 6-31 in Using the Compiler.
. Loop unrolling in C code on page 6-12 in Using the Compiler.
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3.120 --loose_implicit_cast
This option makes illegal implicit casts legal, such as implicit casts of a nonzero integer to a

pointer.

3.120.1 Example
int xp = 0x8000;
Compiling this example without the option --Toose_implicit_cast, generates an error.

Compiling this example with the option --loose_implicit_cast, generates a warning message,
that you can suppress.
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3.121 --lower_ropi, --no_lower_ropi

3.121.1 Default

3.121.2 See also

This option enables or disables less restrictive C when compiling with --apcs=/ropi.

The default is --no_Tower_ropi.

Note

If you compile with --Tower_rop1i, then the static initialization is done at runtime by the C++
constructor mechanism for both C and C++ code. This enables these static initializations to
work with ROPI code.

. --apcs=qualifier...qualifier on page 3-11
. --lower_rwpi, --no_lower _rwpi on page 3-143
. Code compatibility between separately compiled and assembled modules on page 3-22 in
Using the Compiler.
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3.122 --lower_rwpi, --no_lower_rwpi

3.122.1 Default

3.122.2 See also

This option enables or disables less restrictive C and C++ when compiling with --apcs=/rwpi.

The default is --Tower_rwpi.

Note

If you compile with --Tower_rwp1i, then the static initialization is done at runtime by the C++
constructor mechanism, even for C. This enables these static initializations to work with RWPI
code.

. --apcs=qualifier...qualifier on page 3-11
. --lower _ropi, --no_lower _ropi on page 3-142
. Code compatibility between separately compiled and assembled modules on page 3-22 in
Using the Compiler.
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3.123 -M

3.123.1 Example

3.123.2 See also

Compiler Command-line Options

This option instructs the compiler to produce a list of makefile dependency lines suitable for use
by a make utility.

The compiler executes only the preprocessor step of the compilation. By default, output is on
the standard output stream.

If you specify multiple source files, a single dependency file is created.

If you specify the -o fiTename option, the dependency lines generated on standard output make
reference to filename.o, and not to source.o. However, no object file is produced with the
combination of -M -o fiTename.

Use the --md option to generate dependency lines and object files for each source file.

You can redirect output to a file by using standard UNIX and MS-DOS notation, for example:

armcc -M source.c > Makefile

. -C on page 3-32

. --depend=filename on page 3-61

. --depend_system_headers, --no_depend_system_headers on page 3-66
. -E on page 3-82

. --md on page 3-145

. --depend_single_line, --no_depend_single line on page 3-65

. -0 filename on page 3-154.

ARM DUI 04911
ID012213

Copyright © 2010-2013 ARM. All rights reserved. 3-144
Non-Confidential



Compiler Command-line Options

3.124 --md

This option instructs the compiler to compile the source and write makefile dependency lines to
a file.

The output file is suitable for use by a make utility.

The compiler names the file fiTename.d, where filename is the name of the source file. If you
specify multiple source files, a dependency file is created for each source file.

If you want to produce makefile dependencies and preprocessor source file output in a single
step, you can do so using the combination --md -E (or --md -P to suppress line number

generation).
3.124.1 See also
. --depend=filename on page 3-61
. --depend_format=string on page 3-63
. --depend_system_headers, --no_depend_system headers on page 3-66

. -E on page 3-82

. -M on page 3-144

. --depend_single line, --no_depend _single line on page 3-65
. -0 filename on page 3-154.
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3.125 --message_locale=Tang_country|.codepage]

3.125.1 Syntax

3.125.2 Default

3.125.3 Restrictions

3.125.4 Errors

3.125.5 Example

3.125.6 See also

This option switches the default language for the display of error and warning messages to the
one you specify in Tang_country or Tang_country.codepage.

--message_locale=Tang_country| .codepage]
Where:

lang_country] . codepage]
is the new default language for the display of error and warning messages.
The permitted languages are independent of the host platform.

The following settings are supported:

. en_US
. zh_CN
. ko_KR
. ja_JP.

If you do not specify --message_locale, the compiler assumes --message_locale=en_US.

Ensure that you have installed the appropriate locale support for the host platform.
The locale name might be case-sensitive, depending on the host platform.

The ability to specify a codepage, and its meaning, depends on the host platform.

If you specify a setting that is not supported, the compiler generates an error message.

To display messages in Japanese, use:

--message_locale=ja_JP

. --locale=lang _country on page 3-138

. --multibyte_chars, --no_multibyte chars on page 3-149.
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3.126 --min_array_alignment=opt

This option enables you to specify the minimum alignment of arrays.

3.126.1 Syntax

--min_array_alignment=opt

Where:
opt specifies the minimum alignment of arrays. The value of opt is:
1 byte alignment, or unaligned
2 two-byte, halfword alignment
4 four-byte, word alignment
8 eight-byte, doubleword alignment.

3.126.2 Usage

ARM does not recommend using this option, unless required in certain specialized cases. For
example, porting code to systems that have different data alignment requirements. Use of this
option can result in increased code size at the higher opt values, and reduced performance at the
lower opt values. If you only want to affect the alignment of specific arrays (rather than all
arrays), use the __align keyword instead.

3.126.3 Default

If you do not use this option, arrays are unaligned (byte aligned).

3.126.4 Example

Compiling the following code with --min_array_alignment=8 gives the alignment described in
the comments:

char arr_cl[1]; // alignment == 8
char cl; // alignment == 1
3.126.5 See also
. __align on page 5-6
. _ ALIGNOF _ on page 5-8.
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3.127 --mm
This option has the same effect as -M --no_depend_system_headers.
3.127.1 See also

. --depend_system_headers, --no_depend_system_headers on page 3-66
. -M on page 3-144.
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3.128 --multibyte_chars, --no_multibyte_chars

3.128.1 Default

3.128.2 Usage

3.128.3 See also

This option enables or disables processing for multibyte character sequences in comments,
string literals, and character constants.

The default depends on the regional language settings of your machine. For example:
. --no_multibyte_chars is the default for English
. --multibyte_chars is the default for Japanese.

Multibyte encodings are used for character sets such as the Japanese Shift-Japanese Industrial
Standard (Shift-JIS).

. --locale=lang_country on page 3-138

. --message_locale=lang country[.codepage] on page 3-146.
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3.129 --multifile, --no_multifile

This option enables or disables multifile compilation.

When --multifile is selected, the compiler performs optimizations across all files specified on
the command line, instead of on each individual file. The specified files are compiled into one
single object file.

The combined object file is named after the first source file you specify on the command line.
To specify a different name for the combined object file, use the -o fiTename option.

To meet the requirements of standard make systems, an empty object file is created for each
subsequent source file specified on the command line. However, only a single combined object
file is created if you also specify -o filename.

Note

Compiling with --muTtifile has no effect if only a single source file is specified on the
command line.

3.129.1 Default

The default is --no_multifile.

3.129.2 Usage

When --multifile is selected, the compiler might be able to perform additional optimizations
by compiling across several source files.

There is no limit to the number of source files that can be specified on the command line.
However, depending on the number of source files and structure of the program, the compiler
might require significantly more memory and significantly more compilation time. For the best
optimization results, choose small groups of functionally related source files.

As a guideline, you can expect --multifile to scale well up to modules in the low hundreds of
thousands of lines of code.

3.129.3 Example
armcc -c --multifile testl.c ... testn.c -o test.o

Because -o is used, a single combined object file named test.o is created..

3.129.4 See also
. -c on page 3-31
. --default extension=ext on page 3-59
. -0 filename on page 3-154
. -Onum on page 3-156
. --whole_program on page 3-226
. Predefined macros on page 5-184.
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3.130 --multiply_latency=cycles

3.130.1 Syntax

3.130.2 Usage

3.130.3 Default

3.130.4 Example

3.130.5 See also

This option tells the compiler the number of cycles used by the hardware multiplier.

--multiply_latency=cycles

Where cycles is the number of cycles used.

Use this option to tell the compiler how many cycles the MUL instruction takes to use the
multiplier block and related parts of the chip. Until finished, these parts of the chip cannot be
used for another instruction and the result of the MUL is not available for any later instructions
to use.

It is possible that a processor might have two or more multiplier options that are set for a given
hardware implementation. For example, one implementation might be configured to take one
cycle to execute. The other implementation might take 33 cycles to execute. This option lets you
convey the correct number of cycles for a given processor.

The default number of cycles used by the hardware multiplier is processor-specific. See the
Technical Reference Manual for the processor architecture you are compiling for.

--multiply_latency=33

Reference
Assembler Reference:
. MUL on page 3-132.

Other information

. the Technical Reference Manual for your processor.
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3.131 --narrow_volatile_bitfields

The AEABI specifies that volatile bitfields are accessed as the size of their container type.
However, some versions of GCC instead use the smallest access size that contains the entire
bitfield. --narrow_volatile_bitfields emulates this non-AEABI compliant behavior.

3.131.1 See also

. Application Binary Interface (ABI) for the ARM Architecture,
http://infocenter.arm.com/help/topic/com.arm.doc.subset.swdev.abi/index.html
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3.132 --nonstd_qualifier_deduction, --no_nonstd_qualifier_deduction

3.132.1 Mode

3.132.2 Default

This option controls whether or not nonstandard template argument deduction is to be
performed in the qualifier portion of a qualified name in C++.

With this feature enabled, a template argument for the template parameter T can be deduced in
contexts like A<T>::B or T::B. The standard deduction mechanism treats these as nondeduced
contexts that use the values of template parameters that were either explicitly specified or
deduced elsewhere.

Note

The option --nonstd_qualifier_deduction is provided only as a migration aid for legacy source
code that does not conform to the C++ standard. ARM does not recommend its use.

This option is effective only if the source language is C++.

The default is --no_nonstd_qualifier_deduction.
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3.133 -0 filename

3.133.1 Syntax

3.133.2 Default

3.133.3 See also

Compiler Command-line Options

This option specifies the name of the output file. The full name of the output file produced
depends on the combination of options used, as described in Table 3-5 and Table 3-6.

If you specify a -o option, the compiler names the output file according to the conventions of

Table 3-5.
Table 3-5 Compiling with the -o option
Compiler option Action Usage notes
-0- writes output to the standard output stream  f7Tename is -.-S is
assumed unless -E is
specified.
-0 filename produces an executable image with name
filename
-c -0 filename produces an object file with name fi7ename
-S -o filename produces an assembly language file with
name filename
-E -0 filename produces a file containing preprocessor
output with name f7Tename
Note

This option overrides the --default_extension option.

If you do not specify a -o option, the compiler names the output file according to the conventions

of Table 3-6.
Table 3-6 Compiling without the -o option
Compiler option Action Usage notes
-C produces an object file whose name
defaults to the name of the input file with
the filename extension .o
-S produces an output file whose name
defaults to the name of the input file with
the filename extension .s
-E writes output from the preprocessor to the
standard output stream
(No option) produces an executable image with the none of -o, -c, -E or -S
default name of __image.axf is specified on the
command line
. --asm on page 3-24
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. -c on page 3-31

. --default _extension=ext on page 3-59
. --depend=filename on page 3-61

. --depend_format=string on page 3-63
. -E on page 3-82

. --interleave on page 3-124

. --list on page 3-133

. --md on page 3-145

. -S on page 3-187.

ARM DUI 04911 Copyright © 2010-2013 ARM. All rights reserved. 3-155
ID012213 Non-Confidential



3.134 -Onum

3.134.1 Syntax

3.134.2 Default

3.134.3 See also

Compiler Command-line Options

This option specifies the level of optimization to be used when compiling source files.

-0num

Where num is one of the following:

0

Minimum optimization. Turns off most optimizations. It gives the best possible
debug view and the lowest level of optimization.

Restricted optimization. Removes unused inline functions and unused static
functions. Turns off optimizations that seriously degrade the debug view. If used
with --debug, this option gives a satisfactory debug view with good code density.

High optimization. If used with --debug, the debug view might be less satisfactory
because the mapping of object code to source code is not always clear.

This is the default optimization level.

Maximum optimization. -03 performs the same optimizations as -02 however the

balance between space and time optimizations in the generated code is more
heavily weighted towards space or time compared with -02. That is:

. -03 -Otime aims to produce faster code than -02 -Otime, at the risk of
increasing your image size

. -03 -Ospace aims to produce smaller code than -02 -Ospace, but
performance might be degraded.

In addition, -03 performs extra optimizations that are more aggressive, such as:

. High-level scalar optimizations, including loop unrolling, for -03 -Otime.
This can give significant performance benefits at a small code size cost, but
at the risk of a longer build time.

. More aggressive inlining and automatic inlining for -03 -Otime.

The performance of floating-point code can be influenced by selecting an appropriate numerical
model using the --fpmode option.

Do not rely on the implementation details of these optimizations, because they might change in
future releases.

If you do not specify -Onum, the compiler assumes -02.

--autoinline, --no_autoinline on page 3-26
--debug, --no_debug on page 3-56
--forceinline on page 3-95
--fpmode=model on page 3-97

--inline, --no_inline on page 3-122
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. --multifile, --no_multifile on page 3-150

. -Ospace on page 3-160

. -Otime on page 3-161

. The compiler as an optimizing compiler on page 6-5 in Using the Compiler.
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3.135 --old_specializations, --no_old_specializations
This option controls the acceptance of old-style template specializations in C++.

Old-style template specializations do not use the template<> syntax.

Note

The option --o1d_specializations is provided only as a migration aid for legacy source code
that does not conform to the C++ standard. ARM does not recommend its use.

3.135.1 Mode

This option is effective only if the source language is C++.

3.135.2 Default

The default is --no_old_specializations.
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3.136 --old_style_preprocessing

This option performs preprocessing in the style of legacy compilers that do not follow the ISO
C Standard.

3.136.1 See also

. -E on page 3-82.
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3.137 -Ospace

This option instructs the compiler to perform optimizations to reduce image size at the expense
of a possible increase in execution time.

Use this option if code size is more critical than performance. For example, when the -Ospace
option is selected, large structure copies are done by out-of-line function calls instead of inline
code.

If required, you can compile the time-critical parts of your code with -Otime, and the rest with
-Ospace.

3.137.1 Default

If you do not specify either -Ospace or -Otime, the compiler assumes -Ospace.

3.137.2 See also
. -Otime on page 3-161
. -Onum on page 3-156
. #pragma Onum on page 5-104
. #pragma Ospace on page 5-106
. #pragma Otime on page 5-107.
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3.138 -Otime

3.138.1 Default

3.138.2 Example

3.138.3 See also

Compiler Command-line Options

This option instructs the compiler to perform optimizations to reduce execution time at the
expense of a possible increase in image size.

Use this option if execution time is more critical than code size. If required, you can compile the
time-critical parts of your code with -Otime, and the rest with -Ospace.

If you do not specify -Otime, the compiler assumes -Ospace.

When the -0time option is selected, the compiler compiles:
while (expression) body;
as:

if (expression)

{
do body;
while (expression);
}
. --multifile, --no_multifile on page 3-150

. -Onum on page 3-156

. -Ospace on page 3-160

. #pragma Onum on page 5-104
. #pragma Ospace on page 5-106
. #pragma Otime on page 5-107.
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3.139 --output_dir=directory_name

This option enables you to specify an output directory for object files and depending on the other
options you use, certain other types of compiler output.

The directory for assembler output can be specified using --asm_dir. The directory for
dependency output can be specified using --depend_dir. The directory for --1ist output can be
specified using --1ist_dir. If these options are not used, the corresponding output is placed in
the directory specified by --output_dir, or if --output_dir is not specified, in the default
location (for example, the current directory).

The executable is placed in the default location.

3.139.1 Example

armcc -c --output_dir=obj fl.c f2.c
Result:

obj/fl.o
obj/f2.0

3.139.2 See also
. --asm_dir=directory name on page 3-25
. --depend_dir=directory name on page 3-62
. --list_dir=directory_name on page 3-135.
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3.140 -P

This option preprocesses source code without compiling, but does not generate line markers in
the preprocessed output.

3.140.1 Usage

This option can be of use when the preprocessed output is destined to be parsed by a separate
script or utility.

3.140.2 See also

. -E on page 3-82.
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3.141 --parse_templates, --no_parse_templates

3.141.1 Mode

3.141.2 Default

3.141.3 See also

This option enables or disables the parsing of nonclass templates in their generic form in C++,
that is, when the template is defined and before it is instantiated.

Note

The option --no_parse_templates is provided only as a migration aid for legacy source code that
does not conform to the C++ standard. ARM does not recommend its use.

This option is effective only if the source language is C++.

The default is --parse_templates.

Note

--no_parse_templates cannot be used with --dep_name, because parsing is done by default if
dependent name processing is enabled. Combining these options generates an error.

. --dep _name, --no_dep name on page 3-60

. Template instantiation on page 6-19.
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3.142 --pch

3.142.1 Restrictions

3.142.2 See also

Compiler Command-line Options

This option instructs the compiler to use a PCH file if it exists, and to create a PCH file
otherwise.

When the option --pch is specified, the compiler searches for a PCH file with the name
filename.pch, where filename.+ is the name of the primary source file. The compiler uses the
PCH file filename.pch if it exists, and creates a PCH file named f7Tename.pch in the same
directory as the primary source file otherwise.

This option has no effect if you include either the option --use_pch=f7lename or the option
--create_pch=filename on the same command line.

. --create_pch=filename on page 3-53

. --pch_dir=dir on page 3-166

. --pch_messages, --no_pch_messages on page 3-167
. --pch_verbose, --no_pch_verbose on page 3-168

. --use_pch=filename on page 3-211

. #pragma hdrstop on page 5-98
. #pragma no_pch on page 5-103
. PreCompiled Header (PCH) files on page 5-33 in Using the Compiler.
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3.143 --pch_dir=dir

This option enables you to specify the directory where PCH files are stored. The directory is
accessed whenever PCH files are created or used.

You can use this option with automatic or manual PCH mode.

3.143.1 Syntax
--pch_dir=dir
Where:
dir is the name of the directory where PCH files are stored.

If dir is unspecified, the compiler faults use of --pch_dir.

3.143.2 Errors

If the specified directory dir does not exist, the compiler generates an error.

3.143.3 See also

. --create_pch=filename on page 3-53

. --pch on page 3-165

. --pch_messages, --no_pch_messages on page 3-167
. --pch_verbose, --no_pch_verbose on page 3-168

. --use_pch=filename on page 3-211

. #pragma hdrstop on page 5-98
. #pragma no_pch on page 5-103
. PreCompiled Header (PCH) files on page 5-33 in Using the Compiler.
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3.144 --pch_messages, --no_pch_messages

3.144.1 Default

3.144.2 See also

This option enables or disables the display of messages indicating that a PCH file is used in the

current compilation.

The default is --pch_messages.

. --create_pch=filename on page 3-53

. --pch on page 3-165

. --pch_dir=dir on page 3-166

. --pch_verbose, --no_pch_verbose on page 3-168
. --use_pch=filename on page 3-211

. #pragma hdrstop on page 5-98

. #pragma no_pch on page 5-103

. PreCompiled Header (PCH) files on page 5-33 in Using the Compiler.
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3.145 --pch_verbose, --no_pch_verbose

3.145.1 Default

3.145.2 See also

This option enables or disables the display of messages giving reasons why a file cannot be
precompiled.

In automatic PCH mode, this option ensures that for each PCH file that cannot be used for the
current compilation, a message is displayed giving the reason why the file cannot be used.

The default is --no_pch_verbose.

. --create_pch=filename on page 3-53

. --pch on page 3-165

. --pch_dir=dir on page 3-166

. --pch_messages, --no_pch_messages on page 3-167

. --use_pch=filename on page 3-211

. #pragma hdrstop on page 5-98

. #pragma no_pch on page 5-103

. PreCompiled Header (PCH) files on page 5-33 in Using the Compiler.
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3.146 --pending_instantiations=n

This option specifies the maximum number of concurrent instantiations of a template in C++.
3.146.1 Syntax

--pending_instantiations=n

Where:

n is the maximum number of concurrent instantiations permitted.

If n is zero, there is no limit.

3.146.2 Mode

This option is effective only if the source language is C++.

3.146.3 Default

If you do not specify a --pending_instantiations option, then the compiler assumes
--pending_instantiations=64.

3.146.4 Usage

Use this option to detect runaway recursive instantiations.
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Compiler Command-line Options

3.147 --phony_targets

This option instructs the compiler to emit dummy makefile rules. These rules work around make
errors that are generated if you remove header files without a corresponding update to the
makefile.

This option is analogous to the GCC command-line option, -MP.

3.147.1 Example

Example output:

source.o: source.c
source.o: header.h

header.h:
3.147.2 See also
. --depend=filename on page 3-61
. --depend_format=string on page 3-63
. --depend_system_headers, --no_depend_system_headers on page 3-66
. --depend_target=target on page 3-67
. --ignore_missing headers on page 3-115
. -M on page 3-144
. --md on page 3-145
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3.148 --pointer_alignment=num

This option specifies the unaligned pointer support required for an application.

3.148.1 Syntax
--pointer_alignment=num

Where num is one of:

1 Accesses through pointers have an alignment of one, that is, byte-aligned or
unaligned.

2 Accesses through pointers have an alignment of at most two, that is, at most
halfword aligned.

4 Accesses through pointers have an alignment of at most four, that is, at most word
aligned.

8 Accesses through pointers have normal alignment, that is, at most doubleword
aligned.

If num is unspecified, the compiler faults use of --pointer_alignment.

3.148.2 Usage

This option can help you port source code that has been written for architectures without
alignment requirements. You can achieve finer control of access to unaligned data, with less
impact on the quality of generated code, using the __packed qualifier.

3.148.3 Restrictions

De-aligning pointers might increase the code size, even on CPUs with unaligned access support.
This is because only a subset of the load and store instructions benefit from unaligned access
support. The compiler is unable to use multiple-word transfers or coprocessor-memory
transfers, including hardware floating-point loads and stores, directly on unaligned memory
objects.

Note

. Code size might increase significantly when compiling for CPUs without hardware
support for unaligned access, for example, pre-v6 architectures.

. This option does not affect the placement of objects in memory, nor the layout and
padding of structures.

3.148.4 See also
. __packed on page 5-17
. #pragma pack(n) on page 5-108
. Compiler storage of data objects by natural byte alignment on page 6-45 in Using the
Compiler.
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3.149 --preinclude=filename

3.149.1 Syntax

3.149.2 Usage

3.149.3 Restrictions

3.149.4 Example

3.149.5 See also

This option instructs the compiler to include the source code of the specified file at the
beginning of the compilation.

--preinclude=fiTlename
Where:
filename is the name of the file whose source code is to be included.

If filename is unspecified, the compiler faults use of --preinclude.

Use this option to establish standard macro definitions. The fi7ename is searched for in the
directories on the include search list.

It is possible to repeatedly specify this option on the command line. This results in pre-including
the files in the order specified.

Sub-directories of directories specified on the include search list are not searched unless you use
--arm_Tinux. If you use --arm_Tinux, the compiler includes the arm_1inux subdirectory in its
search for pre-include files.

armcc --preinclude filel.h --preinclude file2.h -c source.c

. -Idir[,dir,...] on page 3-114
. -Jdir[,dir,...] on page 3-125

. --kandr_include on page 3-126
. --sys_include on page 3-196
. Factors influencing how the compiler searches for header files on page 3-18 in Using the
Compiler.
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3.150 --preprocess_assembly

3.150.1 Usage

3.150.2 Restrictions

3.150.3 See also

This option relaxes certain rules when producing preprocessed compiler output, to provide
greater flexibility when preprocessing assembly language source code.

Use this option to relax certain preprocessor rules when generating preprocessed output from
assembly language source files. Specifically, the following special cases are permitted that
would normally produce a compiler error:

Lines beginning with a '# character followed by a space and a number, that would
normally indicate a GNU non-standard line marker, are ignored and copied verbatim into
the preprocessed output.

Unrecognized preprocessing directives are ignored and copied verbatim into the
preprocessed output.

Where the token-paste '#' operator is used in a function-like macro, if it is used with a
name that is not a macro parameter, the name is copied verbatim into the preprocessed
output together with the preceding '#' character.

For example if the source file contains:

# define mymacro(arg) foo #bar arg
mymacro(x)

using the --preprocess_assembly option produces a preprocessed output that contains:

foo #bar x

This option is only valid when producing preprocessed output without continuing compilation,
for example when using the -E, -P or -C command line options. It is ignored in other cases.

-C on page 3-32
-E on page 3-82
-P on page 3-163.
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3.151 --preprocessed
This option forces the preprocessor to handle files with .1 filename extensions as if macros have
already been substituted.

3.151.1 Usage

This option gives you the opportunity to use a different preprocessor. Generate your
preprocessed code and then give the preprocessed code to the compiler in the form of a
filename.1i file, using --preprocessed to inform the compiler that the file has already been
preprocessed.

3.151.2 Restrictions

This option only applies to macros. Trigraphs, line concatenation, comments and all other
preprocessor items are preprocessed by the preprocessor in the normal way.

If you use --compile_all_input, the .1 file is treated as a . c file. The preprocessor behaves as if
no prior preprocessing has occurred.

3.151.3 Example
armcc --preprocessed foo.i -c -o foo.o
3.151.4 See also

. --compile_all _input, --no_compile all input on page 3-37
. -E on page 3-82.
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3.152 --project=filename, --no_project

3.152.1 Syntax

3.152.2 Restrictions

3.152.3 Example

3.152.4 See also

The option --project=filename instructs the compiler to load the project template file specified
by filename.

Note
To use filename as a default project file, set the RVDS_PROJECT environment variable to filename.

The option --no_project prevents the default project template file specified by the environment
variable RVDS_PROJECT from being used.

Note
This option is deprecated.

--project=filename

--no_project

Where:

filename is the name of a project template file.

If filename is unspecified, the compiler faults use of --project.

Options from a project template file are only set when they do not conflict with options already
set on the command line. If an option from a project template file conflicts with an existing
command-line option, the command-line option takes precedence.

Consider the following project template file:

<!-- suiteconf.cfg -->
<suiteconf name="Platform Baseboard for ARM926E]-S">
<tool name="armcc">
<cmdline>
--Ccpu=ARM926E]-S
--fpu=vfpv2
</cmdTine>
</tool>
</suiteconf>

When the RVDS_PROJECT environment variable is set to point to this file, the command:
armcc -c foo.c
results in an actual command line of:

armcc --cpu=ARM926EJ-S --fpu=VFPv2 -c foo.c

. --reinitialize_workdir on page 3-179
. --workdir=directory on page 3-227.
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Compiler Command-line Options

3.153 --protect_stack, --no_protect_stack

3.153.1 Usage

3.153.2 Example

3.153.3 Default

The option --protect_stack inserts a guard variable onto the stack frame for each vulnerable
function. The guard variable is inserted between any buffers and the return address entry.

A function is considered vulnerable if it contains a vulnerable array. A vulnerable array is one
that:

. has automatic storage duration
. has a character type (char or wchar_t).

In addition to inserting the guard variable and check, the compiler also moves vulnerable arrays
to the top of the stack, immediately preceding the guard variable. The compiler stores Aa copy
of the guard variable’s value at another location, and uses the copy to check that the guard has
not been overwritten, indicating a buffer overflow.

Use --protect_stack to enable the stack protection feature. Use --no_protect_stack to explicitly
disable this feature. If both options are specified, the last option specified takes effect.

The --protect_stack_all option adds this protection to all functions regardless of their
vulnerability.

With stack protection, when a vulnerable function is called, the initial value of its guard variable
is taken from a global variable:

void *__stack_chk_guard;

You must provide this variable with a suitable value, such as a random value. The value can
change during the life of the program. For example, a suitable implementation might be to have
the value constantly changed by another thread. In addition, you must implement this function:

void __stack_chk_fail(void);

It is called by the checking code on detection of corruption of the guard. In general, such a
function would exit, possibly after reporting a fault.

For consistency with GNU tools, the option -fstack-protector is treated identically to
--protect-stack. Similarly, the -fstack-protector-all option is treated identically to
--protect_stack_all.

In the following function, the array buf is vulnerable and the function is protected when
compiled with --protect-stack:

void copy(const char «p)

{
char buf[4];
strcpy(buf, p);

The default is --no_protect_stack.
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3.154 --reassociate_saturation, --no_reassociate_saturation

3.154.1 Usage

3.154.2 Restriction

3.154.3 Default

3.154.4 Example

These options enable and disable more aggressive optimization in loops that use saturating
arithmetic.

Saturating additions do not have associative property. Therefore by default, the compiler does
not re-associate saturating additions. --reassociate_saturation instructs the compiler to
re-associate saturating additions to perform optimization. --no_reassociate_saturation
prohibits re-association of saturating addition, and therefore limits the level of optimization on
saturating arithmetic. --reassociate_saturation enables optimizations such as vectorizing code
when automatic vectorization is enabled using --vectorize. It also enables other optimizations
when --vectorize is not specified, for example when compiling with -03 -Otime.

Saturating addition is not associative, so enabling --reassociate_saturation could affect the
result with a reduction in accuracy.

The default is --no_reassociate_saturation.

The following code contains the function L_mac, which performs saturating additions. Therefore
the compiler does not vectorize this code unless --reassociate_saturation and --vectorize are
specified.

#include <dspfns.h>
int f(short =xa, short =b)

{
int i;
int r = 0;
for (i =0; 1 < 100; i++)
r=L_mac(r,a[i],b[i]);
return r;
}
3.154.5 See also
. --vectorize, --no_vectorize on page 3-213
. Automatic vectorization on page 4-9 in Using the Compiler.
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3.155 --reduce_paths, --no_reduce_paths
This option enables or disables the elimination of redundant path name information in file paths.

When elimination of redundant path name information is enabled, the compiler removes
sequences of the form xyz\ .. from directory paths passed to the operating system. This includes
system paths constructed by the compiler itself, for example, for #include searching.

Note

The removal of sequences of the form xyz\.. might not be valid if xyz is a link.

3.155.1 Mode

This option is effective on Windows systems only.

3.155.2 Usage

Windows systems impose a 260 character limit on file paths. Where path names exist whose
absolute names expand to longer than 260 characters, you can use the --reduce_paths option to
reduce absolute path name length by matching up directories with corresponding instances of
.. and eliminating the directory/.. sequences in pairs.

Note

ARM recommends that you avoid using long and deeply nested file paths, in preference to
minimizing path lengths using the --reduce_paths option.

3.155.3 Default

The default is --no_reduce_paths.

3.155.4 Example
Compiling the file
.\ \xyzzy\xyzzy\objects\file.c
from the directory
\foo\bar\baz\gazonk\quux\bop
results in an actual path of
\foo\bar\baz\gazonk\quux\bop\..\..\..\xyzzy\xyzzy\objects\file.o

Compiling the same file from the same directory using the option --reduce_paths results in an
actual path of

\foo\bar\baz\xyzzy\xyzzy\objects\file.c
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3.156 --reinitialize_workdir

This option enables you to reinitialize the project template working directory set using
--workdir.

When the directory set using --workdir refers to an existing working directory containing
modified project template files, specifying this option causes the working directory to be deleted
and recreated with new copies of the original project template files.

Note
This option is deprecated.

3.156.1 Restrictions

This option must be used in combination with the --workdir option.

3.156.2 See also

. --project=filename, --no_project on page 3-175
. --workdir=directory on page 3-227.
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3.157 --relaxed_ref_def, --no_relaxed_ref_def
This option permits multiple object files to use tentative definitions of global variables. Some
traditional programs are written using this declaration style.
3.157.1 Usage
This option is primarily provided for compatibility with GNU C. ARM does not recommend
using this option for new application code.
3.157.2 Default
The default is strict references and definitions. (Each global variable can only be declared in one
object file.) However, if you specify an ARM Linux configuration file on the command line and
you use --translate_gcc, the default is --relaxed_ref_def.
3.157.3 Restrictions
This option is not available in C++.
3.157.4 See also
. --arm_linux_config_file=path on page 3-18
. --arm_linux_configure on page 3-19
. --translate gcc on page 3-200
. Rationale for International Standard - Programming Languages - C.
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3.158 --remarks

3.158.1 Default

3.158.2 See also

Compiler Command-line Options

This option instructs the compiler to issue remark messages, such as warning of padding in

structures.

By default, the compiler does not issue remarks.

. --brief diagnostics, --no_brief diagnostics on page 3-29
. --diag _error=tag/,tag,...] on page 3-70

. --diag remark=tag/,tag,...] on page 3-71

. --diag_style={arm|ide|gnu} on page 3-72

. --diag suppress=tag/,tag,...] on page 3-73

. --diag warning=tag/,tag,...] on page 3-75

. --errors=filename on page 3-86

. -W on page 3-220

. --wrap_diagnostics, --no_wrap_diagnostics on page 3-228.
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3.159 --remove_unneeded_entities, --no_remove_unneeded_entities

3.159.1 Usage

3.159.2 Restrictions

3.159.3 Default

3.159.4 See also

These options control whether debug information is generated for all source symbols, or only
for those source symbols actually used.

Use --remove_unneeded_entities to reduce the amount of debug information in an ELF object.
Faster linkage times can also be achieved.

Caution

Although --remove_unneeded_entities can help to reduce the amount of debug information
generated per file, it has the disadvantage of reducing the number of debug sections that are
common to many files. This reduces the number of common debug sections that the linker is
able to remove at final link time, and can result in a final debug image that is larger than
necessary. For this reason, use --remove_unneeded_entities only when necessary.

The effects of these options are restricted to debug information.

The default is --no_remove_unneeded_entities.

. The DWARF Debugging Standard, http://dwarfstd.org/
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3.160 --restrict, --no_restrict
This option enables or disables the use of the C99 keyword restrict.

Note

The alternative keywords __restrict and __restrict__ are supported as synonyms for restrict.
These alternative keywords are always available, regardless of the use of the --restrict option.

3.160.1 Default

When compiling ISO C99 source code, use of the C99 keyword restrict is enabled by default.

When compiling ISO C90 or ISO C++ source code, use of the C99 keyword restrict is disabled
by default.

3.160.2 See also

. restrict on page 4-15.
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3.161 --retain=option

3.161.1 Syntax

3.161.2 Usage

3.161.3 See also

This option enables you to restrict the optimizations performed by the compiler.

--retain=option

Where option is one of the following:

fns prevents the removal of unused functions

inlinefns  prevents the removal of unused inline functions
noninlinefns prevents the removal of unused non-inline functions

paths prevents path-removing optimizations, such as a| |b transformed to a|b. This
supports Modified Condition Decision Coverage (MCDC) testing.

calls prevents calls being removed, for example by inlining or tailcalling.

calls:distinct

prevents calls being merged, for example by cross-jumping (that is, common tail

path merging).

Tibcalls prevents calls to library functions being removed, for example by inline
expansion.

data prevents data being removed.

rodata prevents read-only data being removed.

rwdata prevents read-write data being removed.

data:order  prevents data being reordered.

If option is unspecified, the compiler faults use of --retain.

This option might be useful when performing validation, debugging, and coverage testing. In
most other cases, it is not required.

Using this option can have a negative effect on code size and performance.

. __attribute __((nomerge)) function attribute on page 5-53
. __attribute _ ((notailcall)) function attribute on page 5-56.
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3.162 --rtti, --no_rtti

These options control support for the RTTI features dynamic_cast and typeid in C++.

3.162.1 Usage

Use --no_rtti to disable source-level RTTI features such as dynamic_cast.

Note
You are permitted to use dynamic_cast without --rtti in cases where RTTI is not required, such
as dynamic cast to an unambiguous base, and dynamic cast to (void «). If you try to use
dynamic_cast without --rtti in cases where RTTI is required, the compiler generates an error.

3.162.2 Mode

These options are effective only if the source language is C++.

3.162.3 Default

The default is --rtti.

3.162.4 See also

. --dllimport _runtime, --no_dllimport_runtime on page 3-78
. --rtti_data, --no_rtti_data on page 3-186.
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3.163 --rtti_data, --no_rtti_data

These options enable and disable the generation of C++ RTTI data.

3.163.1 Usage

Use --no_rtti_data to disable both source-level features and the generation of most RTTI data.
Even if --no_rtti_data is set, RTTI data are generated for exceptions.

Note

In RVCT 4.0 and later, the GCC option -fno-rtti implies --no_rtti_data when using GCC
command-line translation.

3.163.2 Mode

These options are effective only if the source language is C++.

3.163.3 Default

The default is --rtti_data.

3.163.4 See also

. --dllimport _runtime, --no_dllimport_runtime on page 3-78
. --exceptions, --no_exceptions on page 3-87
. --rtti, --no_rtti on page 3-185
. --translate_g++ on page 3-198
. --translate_gcc on page 3-200
. --translate_gld on page 3-202.
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3.164 -S

This option instructs the compiler to output the disassembly of the machine code generated by
the compiler to a file.

Unlike the --asm option, object modules are not generated. The name of the assembly output file
defaults to filename.s in the current directory, where filename is the name of the source file
stripped of any leading directory names. The default filename can be overridden with the -o
option.

You can use armasm to assemble the output file and produce object code. The compiler adds
ASSERT directives for command-line options such as AAPCS variants and byte order to ensure
that compatible compiler and assembler options are used when re-assembling the output. You
must specify the same AAPCS settings to both the assembler and the compiler.

3.164.1 See also

. --apcs=qualifier...qualifier on page 3-11
. --asm on page 3-24

. -c on page 3-31

. --info=totals on page 3-121

. --interleave on page 3-124

. --list on page 3-133

. -0 filename on page 3-154
. Assembler Guide.
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3.165 --shared

This option enables a shared library to be generated when building for ARM Linux with the
--arm_Tinux_paths option. It enables the selection of libraries and initialization code suitable for
use in a shared library, based on the ARM Linux configuration.

3.165.1 Restrictions

You must use this option in conjunction with --arm_1inux_paths and --apcs=/fpic.

3.165.2 Example
Link two object files, obj1.0 and obj2.o0, into a shared library named Tibexample.o:

armcc --arm_Tinux_paths --arm_Tinux_config_file=my_config_file --shared -o Tibexample.so
objl.o obj2.0

3.165.3 See also

. --arm_linux on page 3-16
. --arm_linux_config file=path on page 3-18
. --arm_linux_configure on page 3-19
. --arm_linux_paths on page 3-21
. --configure_cpp_headers=path on page 3-39
. --configure_extra_includes=paths on page 3-40
. --configure_extra_libraries=paths on page 3-41
. --configure_gcc=path on page 3-43
. --configure_gcc_version=version on page 3-44
. --configure_gld=path on page 3-45
. --configure_sysroot=path on page 3-46
. --gnu_defaults on page 3-108
. --translate_g++ on page 3-198
. --translate gcc on page 3-200
. --translate_gld on page 3-202
. --arm_linux on page 2-13 in the Linker Reference
. --library=name on page 2-97 in the Linker Reference
. --search_dynamic_libraries, --no_search_dynamic_libraries on page 2-143 in the Linker
Reference
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3.166 --show_cmdline

3.166.1 See also

This option shows how the compiler processes the command line. It can be useful when
checking:

. the command line a build system is using

. how the compiler is interpreting the supplied command line, for example, the ordering of
command-line options.

The commands are shown normalized, and the contents of any via files are expanded.

The output is sent to the standard output stream (stdout).

Note

If using this option with the ARM Linux translation options, you must use -Warmcc. For example,
armcc -Warmcc,--show_cmdline --translate_gcc ...

. -Aopt on page 3-6

. --echo on page 3-83

. -Lopt on page 3-127

. --via=filename on page 3-216.
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3.167 --signed_bitfields, --unsigned_bitfields

This option makes bitfields of type int signed or unsigned.

The C Standard specifies that if the type specifier used in declaring a bitfield is either int, or a
typedef name defined as int, then whether the bitfield is signed or unsigned is dependent on the
implementation.

3.167.1 Default

The default is --unsigned_bitfields. However, if you specify an ARM Linux configuration file
on the command line and you use --translate_gcc or --translate_g++, the default is
--signed_bitfields.

Note

The AAPCS requirement for bitfields to default to unsigned on ARM, is relaxed in version 2.03
of the standard.

3.167.2 Example

typedef int integer;
struct

{
integer x : 1;
} bf;

Compiling this code with --signed_bitfields causes to be treated as a signed bitfield.

3.167.3 See also

. --arm_linux_config file=path on page 3-18
. --arm_linux_configure on page 3-19
. --gnu_defaults on page 3-108

. Procedure Call Standard for the ARM Architecture,
http://infocenter/help/topic/com.arm.doc.ihi0042-
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3.168 --signed_chars, --unsigned_chars
This option makes the char type signed or unsigned.

When char is signed, the macro __FEATURE_SIGNED_CHAR is also defined by the compiler.

Note

. Care must be taken when mixing translation units that have been compiled with and
without this option, and that share interfaces or data structures.

. The ARM ABI defines char as an unsigned byte, and this is the interpretation used by the
C++ libraries.

3.168.1 Default

The default is --unsigned_chars.

3.168.2 See also

. Predefined macros on page 5-184.
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3.169.1 Usage

3.169.2 Restrictions

3.169.3 See also

Compiler Command-line Options

This option instructs the compiler to split LDM and STM instructions into two or more LDM or STM
instructions.

When --split_Tdm is selected, the maximum number of register transfers for an LDM or STM
instruction is limited to:

. five, for all STMs
. five, for LDMs that do not load the PC
. four, for LDMs that load the PC.

Where register transfers beyond these limits are required, multiple LDM or STM instructions are
used.

The --split_ldm option can reduce interrupt latency on ARM systems that:

. do not have a cache or a write buffer, for example, a cacheless ARM7TDMI
. use zero-wait-state, 32-bit memory.
Note

Using --sp1it_ldm increases code size and decreases performance slightly.

. Inline assembler LDM and STM instructions are split by default when --sp1it_Tdm is used.
However, the compiler might subsequently recombine the separate instructions into an LDM
or STM.

. Only LDM and STM instructions are split when --sp1it_Tdm is used.

. Some target hardware does not benefit from code built with --spTit_ldm. For example:
— Ithas no significant benefit for cached systems, or for processors with a write buffer.

— It has no benefit for systems with non zero-wait-state memory, or for systems with
slow peripheral devices. Interrupt latency in such systems is determined by the
number of cycles required for the slowest memory or peripheral access. Typically,
this is much greater than the latency introduced by multiple register transfers.

. Inline assembler and instruction expansion in C and C++ code on page 8-21 in Using the
Compiler.
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3.170 --split_sections

This option instructs the compiler to generate one ELF section for each function in the source
file.

Output sections are named with the same name as the function that generates the section, but
with an 1. prefix.

Note

If you want to place specific data items or structures in separate sections, mark them
individually with __attribute__((section(...))).

If you want to remove unused functions, ARM recommends that you use the linker feedback
optimization in preference to this option. This is because linker feedback produces smaller code
by avoiding the overhead of splitting all sections.

3.170.1 Restrictions

This option reduces the potential for sharing addresses, data, and string literals between
functions. Consequently, it might increase code size slightly for some functions.

3.170.2 Example

int f(int x)
{

}

return x+1;

Compiling this code with --split_sections produces:

AREA |[[i.f||, CODE, READONLY, ALICN=2

f PROC
ADD ro,ro,#1
BX Ir
ENDP
3.170.3 See also
. --data_reorder, --no_data_reorder on page 3-55
. --feedback=filename on page 3-93
. --multifile, --no_multifile on page 3-150
. __attribute__((section("name"))) function attribute on page 5-59

. #pragma arm section [section_type_list] on page 5-89
. Linker feedback during compilation on page 3-23 in Using the Compiler.
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3.171 --strict, --no_strict

3.171.1 Default

3.171.2 Usage

3.171.3 Errors

3.171.4 Example

3.171.5 See also

This option enforces or relaxes strict C or strict C++, depending on the choice of source
language used.

When --strict is selected:
. features that conflict with ISO C or ISO C++ are disabled
. error messages are returned when nonstandard features are used.

The default is --no_strict.

--strict enforces compliance with:

ISO C90 . ISO/IEC 9899:1990, the 1990 International Standard for C.
. ISO/IEC 9899 AM1, the 1995 Normative Addendum 1.

ISO C99 ISO/IEC 9899:1999, the 1999 International Standard for C.
ISO C++ ISO/IEC 14822:2003, the 2003 International Standard for C++.

When --strict is in force and a violation of the relevant ISO standard occurs, the compiler
issues an error message.

The severity of diagnostic messages can be controlled using the --diag_error, --diag_remark,
and --diag_warning options.

void foo(void)

{
}

Tong long i; /+ okay in nonstrict C90 «/

Compiling this code with --strict generates an error.

. --c90 on page 3-33

. --c99 on page 3-34

. --cpp on page 3-47

. --diag_error=tag]/,tag,...] on page 3-70

. --diag_remark=tag/,tag,...] on page 3-71

. --diag_warning=tag/,tag,...] on page 3-75

. --gnu on page 3-107

. --strict_warnings on page 3-195

. Dollar signs in identifiers on page 4-21

. Source language modes of the compiler on page 2-3 in Using the Compiler.
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3.172 --strict_warnings

Diagnostics that are errors in --strict mode are downgraded to warnings, where possible. It is
sometimes not possible for the compiler to downgrade a strict error, for example, where it
cannot construct a legitimate program to recover.

3.172.1 Errors

When --strict_warnings is in force and a violation of the relevant ISO standard occurs, the
compiler normally issues a warning message.

The severity of diagnostic messages can be controlled using the --diag_error, --diag_remark,
and --diag_warning options.

Note

In some cases, the compiler issues an error message instead of a warning when it detects
something that is strictly illegal, and terminates the compilation. For example:

#ifdef $Super$
extern void $Super$$__aeabi_idiv@(void); /+ intercept __aeabi_idive =/
#endif

Compiling this code with --strict_warnings generates an error if you do not use the --do11ar
option.

3.172.2 Example

void foo(void)

{
}

long Tong i; /+ okay in nonstrict C90 =/

Compiling this code with --strict_warnings generates a warning message.

Compilation continues, even though the expression Tong long is strictly illegal.

3.172.3 See also
. Source language modes of the compiler on page 2-3
. Dollar signs in identifiers on page 4-21
. --c90 on page 3-33

. --¢99 on page 3-34
. --cpp on page 3-47
. --diag_error=tag/,tag,...] on page 3-70
. --diag_remark=tag/[,tag,...] on page 3-71
. --diag_warning=tag/,tag,...] on page 3-75
. --gnu on page 3-107
. --strict, --no_strict on page 3-194.
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3.173 --sys_include
This option removes the current place from the include search path.

Quoted include files are treated in a similar way to angle-bracketed include files, except that
quoted include files are always searched for first in the directories specified by -I, and
angle-bracketed include files are searched for first in the -J directories.

3.173.1 See also
. -Idir[,dir,...] on page 3-114
. -Jdir[,dir,...] on page 3-125
. --kandr_include on page 3-126
. --preinclude=filename on page 3-172
. Compiler search rules and the current place on page 3-20 in Using the ARM Compiler

. Compiler command-line options and search paths on page 3-19 in Using the ARM
Compiler.
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3.174 --thumb

This option configures the compiler to target the Thumb instruction set.

3.174.1 Default

This is the default option for targets that do not support the ARM instruction set.

3.174.2 See also
. --arm on page 3-15
. #pragma arm on page 5-88
. #pragma thumb on page 5-113

. ARM architectures supported by the toolchain on page 2-18 in Introducing the ARM
Compiler toolchain

. Selecting the target CPU at compile time on page 6-8 in Using the Compiler.
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3.175 --translate_g++

3.175.1 Usage

3.175.2 See also

This option helps to emulate the GNU compiler in C++ mode by enabling the translation of
command lines from the GNU tools.

You can use this option to provide either of the following:
. a full GCC emulation targeting ARM Linux.

. a subset of full GCC emulation in the form of translating individual GCC command-line
arguments into their ARM compiler equivalents.

To provide a full ARM Linux GCC emulation, you must also use --arm_Tinux_config_file. This
combination of options selects the appropriate GNU header files and libraries specified by the
configuration file, and includes changes to some default behaviors.

To translate GCC command-line arguments into their ARM compiler equivalents without
aiming for full GCC emulation, use --translate_g++ to emulate g++, but do not use it with
--arm_linux_config_file. Because you are not aiming for full GCC emulation with this method,
the default behavior of the ARM compilation tools is retained, and no defaults are set for
targeting ARM Linux. The library paths and option defaults for the ARM compilation tools
remained unchanged.

Specifying multiple GNU translation modes on the same command line is ambiguous to the
compiler. The first specified translation mode is used, and the compiler generates a warning
message. For example, given armcc --translate_g++ --translate_gld, the compiler uses
--translate_g++, ignores --translate_g1d, and generates a warning message.

If you specify an ARM Linux configuration file on the command line and you use
--translate_g++, this alters the default settings for:

. --exceptions, --no_exceptions

. --bss_threshold

. --relaxed_ref_def, --no_relaxed_ref_def
. --signed_bitfields, --unsigned_bitfields.

To selectively specify options that are not to be translated, use -Warmcc.

. --arm_linux on page 3-16
. --arm_linux_config_file=path on page 3-18
. --arm_linux_configure on page 3-19
. --arm_linux_paths on page 3-21
. --bss_threshold=num on page 3-30
. --configure_cpp_headers=path on page 3-39
. --configure_extra_includes=paths on page 3-40
. --configure_extra_libraries=paths on page 3-41
. --configure_gcc=path on page 3-43
. --configure_gcc_version=version on page 3-44
. --configure_gld=path on page 3-45
. --configure_sysroot=path on page 3-46
. --exceptions, --no_exceptions on page 3-87
. --gnu_defaults on page 3-108
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--relaxed ref def, --no_relaxed ref def on page 3-180
--shared on page 3-188

--signed_bitfields, --unsigned_bitfields on page 3-190
--translate_gcc on page 3-200

--translate gld on page 3-202
-Warmcc,option[,option,...] on page 3-221
-Warmecc,--gcc_fallback on page 3-222

--arm_linux on page 2-13 in the Linker Reference
--library=name on page 2-97 in the Linker Reference

Compiler Command-line Options

--search_dynamic_libraries, --no_search_dynamic_libraries on page 2-143 in the Linker

Reference
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3.176 --translate_gcc

3.176.1 Usage

This option helps to emulate gcc by enabling the translation of command lines from the GNU
tools.

You can use this option to provide either of the following:
. a full GCC emulation targeting ARM Linux

. a subset of full GCC emulation in the form of translating individual GCC command-line
arguments into their ARM compiler equivalents.

To provide a full GCC emulation, you must also use --arm_Tinux_config_file. This combination
of options selects the appropriate GNU header files and libraries specified by the configuration
file, and includes changes to some default behaviors.

To translate individual GCC command-line arguments into their ARM compiler equivalents
without aiming for full GCC emulation, use --translate_gcc to emulate gcc, but do not use it
with --arm_Tinux_config_file. Because you are not aiming for full GCC emulation with this
method, the default behavior of the ARM compilation tools is retained, and no defaults are set
for targeting ARM Linux. The library paths and option defaults for the ARM compilation tools
remained unchanged.

To selectively specify options that are not to be translated, use -Warmcc.

Specifying multiple GNU translation modes on the same command line is ambiguous to the
compiler. The first specified translation mode is used, and the compiler generates a warning
message. For example, given armcc --translate_gcc --translate_gld, the compiler uses
--translate_gcc, ignores --translate_g1d, and generates a warning message.

If you specify an ARM Linux configuration file on the command line and you use
--translate_gcc, this alters the default settings for:

. --bss_threshold

. --relaxed_ref_def, --no_relaxed_ref_def

. --signed_bitfields, --unsigned_bitfields.
3.176.2 See also

. --arm_linux on page 3-16

. --arm_linux_config_file=path on page 3-18

. --arm_linux_configure on page 3-19

. --arm_linux_paths on page 3-21

. --bss_threshold=num on page 3-30

. --configure_cpp_headers=path on page 3-39

. --configure_extra_includes=paths on page 3-40

. --configure_extra_libraries=paths on page 3-41

. --configure_gcc=path on page 3-43

. --configure_gcc_version=version on page 3-44

. --configure_gld=path on page 3-45

. --configure_sysroot=path on page 3-46

. --gnu_defaults on page 3-108

. --relaxed_ref def, --no_relaxed _ref def on page 3-180

. --shared on page 3-188
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--signed_bitfields, --unsigned_bitfields on page 3-190
--translate_g++ on page 3-198

--translate_gld on page 3-202
-Warmcc,option[,option,...] on page 3-221
-Warmcc,--gcc_fallback on page 3-222

--arm_linux on page 2-13 in the Linker Reference
--library=name on page 2-97 in the Linker Reference

--search_dynamic_libraries, --no_search_dynamic_libraries on page 2-143 in the Linker
Reference
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3.177 --translate_gld

3.177.1 Usage

3.177.2 See also

This option helps to emulate GNU 1d by enabling the translation of command lines from the
GNU tools.

You can use this option to provide either of the following:
. a full GNU 1d emulation targeting ARM Linux

. a subset of full GNU 1d emulation in the form of translating individual GNU 1d
command-line arguments into their ARM compiler equivalents.

To provide a full GNU 1d emulation, you must also use --arm_Tinux_config_file. This
combination of options selects the appropriate GNU library paths specified by the configuration
file, and includes changes to some default behaviors.

To translate individual GNU 1d command-line arguments into their ARM compiler equivalents
without aiming for full GNU 1d emulation, use --translate_g1d to emulate GNU 1d, but do not
use it with --arm_Tinux_config_file. Because you are not aiming for full GNU 1d emulation
with this method, default behavior of the ARM compilation tools is retained, and no defaults are
set for targeting ARM Linux. The library paths and option defaults for the ARM compilation
tools remained unchanged.

Note

. --translate_gld is used by invoking armcc as if it were the GNU linker. This is intended
only for use by existing build scripts that involve the GNU linker directly.

. In gcc and g++ modes, armcc reports itself with --translate_g1d as the linker it uses. For
example, gcc -print-file-name=1d.

To selectively specify options that are not to be translated, use -Warmcc.

Specifying multiple GNU translation modes on the same command line is ambiguous to the
compiler. The first specified translation mode is used, and the compiler generates a warning
message. For example, given armcc --translate_gcc --translate_gld, the compiler uses
--translate_gcc, ignores --translate_g1d, and generates a warning message.

. --arm_linux on page 3-16
. --arm_linux_config_file=path on page 3-18
. --arm_linux_configure on page 3-19
. --arm_linux_paths on page 3-21
. --configure_cpp_headers=path on page 3-39
. --configure_extra_includes=paths on page 3-40
. --configure_extra_libraries=paths on page 3-41
. --configure_gcc=path on page 3-43
. --configure_gcc_version=version on page 3-44
. --configure_gld=path on page 3-45
. --configure_sysroot=path on page 3-46
. --gnu_defaults on page 3-108
. --shared on page 3-188
. --translate_g++ on page 3-198
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. --translate_gcc on page 3-200
. -Warmcc,option[,option,...] on page 3-221
. -Warmece,--gce_fallback on page 3-222

. --arm_linux on page 2-13 in the Linker Reference
. --library=name on page 2-97 in the Linker Reference
. --search_dynamic_libraries, --no_search_dynamic_libraries on page 2-143 in the Linker
Reference
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3.178 --trigraphs, --no_trigraphs

This option enables and disables trigraph recognition.

3.178.1 Default

The default is --trigraphs, except in GNU mode, where the default is --no_trigraphs.

3.178.2 See also
. ISO/IEC 9899:TC2.
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3.179 --type_traits_helpers, --no_type_traits_helpers

These options enable and disable support for C++ type traits helpers (such as __is_union and
__has_virtual_destructor). Type traits helpers are enabled in non-GNU C++ mode by default,
and in GNU C++ mode when emulating g++ 4.3 and later.

3.179.1 See also

. --gnu_version=version on page 3-110.
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3.180 -Uname

3.180.1 Syntax

3.180.2 Usage

3.180.3 Restrictions

3.180.4 See also

Compiler Command-line Options

This option removes any initial definition of the macro name.

The macro name can be either:

. a predefined macro
. a macro specified using the -D option.
Note

Not all compiler predefined macros can be undefined.

-Uname
Where:

name is the name of the macro to be undefined.

Specifying -Uname has the same effect as placing the text #undef name at the head of each source
file.

The compiler defines and undefines macros in the following order:
1.  compiler predefined macros

2. macros defined explicitly, using -Dname

3. macros explicitly undefined, using -Uname.

. -C on page 3-32

. -Dname[(parm-list)][=def] on page 3-54
. -E on page 3-82

. -M on page 3-144

. Predefined macros on page 5-184.
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3.181 --unaligned_access, --no_unaligned_access

These options enable and disable unaligned accesses to data on ARM architecture-based
processors.

3.181.1 Default

The default is --unaligned_access on ARM-architecture based processors that support
unaligned accesses to data. This includes:

. all ARMv6 architecture-based processors
. ARMv7-A, ARMv7-R, and ARMv7-M architecture-based processors.

The default is --no_unaligned_access on ARM-architecture based processors that do not support
unaligned accesses to data. This includes:

. all pre-ARMV6 architecture-based processors
. ARMvV6-M architecture-based processors.

3.181.2 Usage

--unaligned_access

Use --unaligned_access on processors that support unaligned accesses to data, for
example --cpu=ARM1136]-S, to speed up accesses to packed structures.

To enable unaligned support, you must:
. Clear the A bit, bit 1, of CP15 register 1 in your initialization code.

. Set the U bit, bit 22, of CP15 register 1 in your initialization code.

The initial value of the U bit is determined by the UBITINIT input to the
processor. The MMU must be on, and the memory marked as normal
memory.

The libraries include special versions of certain library functions designed to
exploit unaligned accesses. When unaligned access support is enabled, the
compilation tools use these library functions to take advantage of unaligned
accesses.

--no_unaligned_access

Use --no_unaligned_access to disable the generation of unaligned word and
halfword accesses on ARMv6 processors.

To enable modulo four-byte alignment checking on an ARMv6 target without
unaligned accesses, you must:
. Set the A bit, bit 1, of CP15 register 1 in your initialization code.

. Set the U bit, bit 22, of CP15 register 1 in your initialization code.

The initial value of the U bit is determined by the UBITINIT input to the
processor.

Note

ARM processors do not provide support for unaligned doubleword accesses, for
example unaligned accesses to Tong Tong integers. Doubleword accesses must be
either eight-byte or four-byte aligned.

The compiler does not provide support for modulo eight-byte alignment
checking. That is, the compiler, or more generally, the ARM compiler toolset,
does not support the configuration U = 9, A = 1in CP15 register 1.
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The libraries include special versions of certain library functions designed to
exploit unaligned accesses. To prevent these enhanced library functions being
used when unaligned access support is disabled, you have to specify
--no_unaligned_access on both the compiler command line and the assembler
command line when compiling a mixture of C and C++ source files and assembly
language source files.

3.181.3 Restrictions

Code compiled for processors supporting unaligned accesses to data can run correctly only if
the choice of alignment support in software matches the choice of alignment support on the

processor.
3.181.4 See also
. --cpu=name on page 3-49
. Assembler command-line syntax on page 2-2 in the Assembler Reference

. ARM architecture v4T on page 2-12 in Developing Software for ARM Processors.
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Compiler Command-line Options

3.182 --use_frame_pointer

This option causes armcc to set the frame pointer to the current stack frame. Using this option
reserves R11 to store the frame pointer in ARM and Thumb code.

3.182.1 See also
. ARM registers on page 3-9 in Using the Assembler
. General-purpose registers on page 3-11 in Using the Assembler.
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3.183 --use_gas

This option invokes the GNU assembler (gas) rather than armasm when you compile source files
ending in .s or .S filename extensions. It is only applicable when using GNU translation
(-Warmcc).

3.183.1 Usage
During translation, invoke gas with -Warmcc, --use_gas.
3.183.2 See also

. --configure_gas=path on page 3-42
. -Warmcc,option[,option,...] on page 3-221.
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3.184 --use_pch=filename
This option instructs the compiler to use a PCH file with the specified filename as part of the
current compilation.
This option takes precedence if you include --pch on the same command line.
3.184.1 Syntax
--use_pch=f1ilename
Where:
filename is the PCH file to be used as part of the current compilation.
3.184.2 Restrictions
The effect of this option is negated if you include --create_pch=filename on the same command
line.
3.184.3 Errors
If the specified file does not exist, or is not a valid PCH file, the compiler generates an error.
3.184.4 See also
. --create_pch=filename on page 3-53
. --pch on page 3-165
. --pch_dir=dir on page 3-166
. --pch_messages, --no_pch_messages on page 3-167
. --pch_verbose, --no_pch_verbose on page 3-168
. PreCompiled Header (PCH) files on page 5-33 in Using the Compiler.
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3.185 --using_std, --no_using_std

This option enables or disables implicit use of the std namespace when standard header files are
included in C++.

Note

This option is provided only as a migration aid for legacy source code that does not conform to
the C++ standard. ARM does not recommend its use.

3.185.1 Mode

This option is effective only if the source language is C++.

3.185.2 Default

The default is --no_using_std.

3.185.3 See also
. Namespaces on page 6-20.

ARM DUI 04911 Copyright © 2010-2013 ARM. All rights reserved. 3-212
ID012213 Non-Confidential



Compiler Command-line Options

3.186 --vectorize, --no_vectorize

This option enables or disables the generation of NEON vector instructions directly from C or
C++ code.

3.186.1 Default

The default is --no_vectorize.

3.186.2 Restrictions
The following options must be specified for loops to vectorize:
--cpu=name  Target processor must have NEON capability.
-0time Type of optimization to reduce execution time.

-0num Level of optimization. One of the following must be used:
. -02 High optimization. This is the default.

. -03 Maximum optimization.

Note

NEON is an implementation of the ARM Advanced Single Instruction, Multiple Data (SIMD)
extension.

3.186.3 Example
This example invokes automatic vectorization on the Cortex-A8 processor.
armcc --vectorize --cpu=Cortex-A8 -03 -Otime -c file.c

Using the command-line options -03 and -Otime ensures that the code achieves significant
performance benefits in addition to those of vectorization.

Note

You can also compile with -02 -Otime. However, this does not give the maximum code
performance.

3.186.4 See also
. --cpu=name on page 3-49
. -Onum on page 3-156
. -Otime on page 3-161
. --reassociate_saturation, --no_reassociate_saturation on page 3-177

. Introducing NEON Development Article,
http://infocenter.arm.com/help/topic/com.arm.doc.dht0002a/index.html

. Chapter 4 Using the NEON Vectorizing Compiler in Using the ARM Compiler
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3.187 --version_number

This option displays the version of armcc being used.

3.187.1 Syntax
armcc --version_number

The compiler displays the version number in the format nnnbbbb, where:
. nnn is the version number
. bbbb is the build number.

3.187.2 Example
Version 5.01 build 0019 is displayed as 5010019.

3.187.3 See also

. --help on page 3-112
. --vsn on page 3-219.
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3.188 --vfe, --no_vfe

This option enables or disables Virtual Function Elimination (VFE) in C++.

VFE enables unused virtual functions to be removed from code. When VFE is enabled, the
compiler places the information in special sections with the prefix .arm_vfe_. These sections are
ignored by linkers that are not VFE-aware, because they are not referenced by the rest of the
code. Therefore, they do not increase the size of the executable. However, they increase the size
of the object files.

3.188.1 Mode

This option is effective only if the source language is C++.

3.188.2 Default

The default is --vfe, except for the case where legacy object files compiled with a pre-RVCT
v2.1 compiler do not contain VFE information.

3.188.3 See also

. Calling a pure virtual function on page E-3
. Elimination of unused virtual functions on page 5-6 in Using the Linker.
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3.189 --via=filename

3.189.1 Syntax

3.189.2 Example

3.189.3 See also

This option instructs the compiler to read additional command-line options from a specified file.
The options read from the file are added to the current command line.

Via commands can be nested within via files.

--via=filename
Where:
filename is the name of a via file containing options to be included on the command line.

If filename is unspecified, the compiler faults use of --via.

Given a source file main.c, a via file apcs. txt containing the line:
--apcs=/rwpi --no_lower_rwpi --via=L_apcs.txt

and a second via file L_apcs. txt containing the line:

-L--rwpi -L--callgraph

compiling main.c with the command line:

armcc main.c -L-o”main.axf" --via=apcs.txt

compiles main.c using the command line:

armcc --no_lower_rwpi --apcs=/rwpi -L--rwpi -L--callgraph -L-o0"main.axf" main.c

. Appendix B Via File Syntax

. Using a text file to specify command-line options on page 2-25 in Introducing ARM
Compilation Tools.
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3.190 --visibility_inTines_hidden

This option stops inline member functions acquiring dynamic linkage (default visibility) from:

. class __declspec(dllexport)
. a class visibility attribute
. --no_hide_all.

Non-member functions are not affected.

3.190.1 See also

. __declspec(dllexport) on page 5-31
. __attribute _ ((visibility("visibility type"))) function attribute on page 5-62
. --hide_all, --no_hide_all on page 3-113.
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3.191 --vla, --no_vla

3.191.1 Default

3.191.2 Example

3.191.3 See also

This option enables or disables support for variable length arrays.

C90 and Standard C++ do not support variable length arrays by default. Select the option --vla
to enable support for variable length arrays in C90 or Standard C++.

Variable length arrays are supported both in Standard C and the GNU compiler extensions. The
option --vla is implicitly selected either when the source language is C99 or the option --gnu is
specified.

size_t arr_size(int n)

{
char array[n]; // variable Tength array, dynamically allocated
return sizeof array; // evaluated at runtime

. --c90 on page 3-33

. --c99 on page 3-34
. --cpp on page 3-47
. --gnu on page 3-107.
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3.192 --vsn

This option displays the version information and the license details. For example:

>armcc --vsn

ARM C/C++ Compiler, N.nn [Build num]
license_type

Software supplied by: ARM Limited

3.192.1 See also

. --help on page 3-112
. --version_number on page 3-214.
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3.193 -W

This option instructs the compiler to suppress all warning messages.

3.193.1 See also

. --brief diagnostics, --no_brief diagnostics on page 3-29
. --diag _error=tag/,tag,...] on page 3-70
. --diag remark=tag/,tag,...] on page 3-71
. --diag_style={arm|ide|gnu} on page 3-72
. --diag suppress=tag/,tag,...] on page 3-73
. --diag warning=tag/,tag,...] on page 3-75
. --errors=filename on page 3-86
. --remarks on page 3-181
. --wrap_diagnostics, --no_wrap_diagnostics on page 3-228
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3.194

3.194.1

3.194.2

3.194.3

3.194.4

Compiler Command-line Options

-Warmcc,option[,option,...]

Syntax

Usage

Example

See also

This option enables normal compiler command-line options to be passed to the compiler in GCC
emulation mode. The options associated with -Warmcc are passed verbatim to the compiler, that
is, without translation. These options also override any translation options that are specified.

-Warmcc,option[,option,...]
Where:

option is a normal ARM compiler option.

Use this option to take advantage of features specific to the ARM compilation tools when in
GCC emulation mode.

In this example, -Warmcc enables the command-line options -A and -L to be used for passing
options to the assembler and the linker without translation, while in GCC emulation mode.

armcc --translate_gcc --arm_linux_config_file=Tinux_config -o example.axf example.s
-Warmcc,-A--predefine="my_variable SETA 20" -Warmcc,-L--inTine

. --arm_linux_config_file=path on page 3-18

. -Aopt on page 3-6

. -Lopt on page 3-127

. --translate_g++ on page 3-198

. --translate_gcc on page 3-200

. --translate gld on page 3-202

. --inline, --no_inline on page 2-84 in the Linker Reference

. --predefine "directive” on page 2-69 in the Assembler Reference.
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3.195 -Warmcc,--gcc_fallback

This option instructs the compiler to use GCC to retry a failed build step, when building for
ARM Linux.

3.195.1 Usage

When using armcc in GCC emulation mode, GCC incompatibilities might cause a compile,
assembly or link step to fail. Using this option instructs the compiler to automatically retry the
failed step using GCC. Any build step that succeeds with the armcc does not get rebuilt using
GCC. Each failed step is retried using GCC. For example, if you specify this option for all of
the source files in your build and one of them contains an unsupported GNU extension, such as
inline assembly code with the GCC syntax, armcc generates a warning and the compiler retries
the failed command lines using the GNU tools.

Note
You must escape the option using -Warmcc, for example -Warmcc, --gcc_fallback.

3.195.2 Restrictions

This option can only be used with a GNU emulation mode (that is when using --translate_gcc,
--translate_g++, or --translate_g1d) and an ARM Linux configuration file specified with
--arm_linux_config_file. An existing GNU toolchain must be present (either automatically
found on the PATH environment variable or specified with --configure_gcc) to create the
configuration file.

3.195.3 Example

armcc -c --translate_gcc --arm_Tinux_config_file=Tinux_config -Warmcc,--gcc_fallback -o
example.o example.c

3.195.4 See also

. --translate_g++ on page 3-198

. --translate _gcc on page 3-200

. --translate_gld on page 3-202

. --arm_linux_config_file=path on page 3-18
. --arm_linux_paths on page 3-21

. --configure_gcc=path on page 3-43

. --arm_linux_configure on page 3-19.

Using the Compiler:

. Using GCC fallback when building applications on page 3-24.
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3.196 --wchar, --no_wchar

This option permits or forbids the use of wchar_t. It does not necessarily fault declarations,
providing they are unused.

3.196.1 Usage

Use this option to create an object file that is independent of wchar_t size.

3.196.2 Restrictions
If --no_wchar is specified:

. wchar_t fields in structure declarations are faulted by the compiler, regardless of whether
or not the structure is used

. wchar_t in a typedef is faulted by the compiler, regardless of whether or not the typedefis
used.

3.196.3 Default

The default is --wchar.

3.196.4 See also

. --wcharl6 on page 3-224
. --wchar32 on page 3-225.
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3.197 --wcharl6

3.197.1 Default

3.197.2 See also

Compiler Command-line Options

This option changes the type of wchar_t to unsigned short.

Selecting this option modifies both the type of the defined type wchar_t in C and the type of the
native type wchar_t in C++. It also affects the values of WCHAR_MIN and WCHAR_MAX.

The compiler assumes --wcharl6 unless --wchar32 is explicitly specified.

. --wchar, --no_wchar on page 3-223
. --wchar32 on page 3-225
. Predefined macros on page 5-184.
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3.198 --wchar32

This option changes the type of wchar_t to unsigned int.

Selecting this option modifies both the type of the defined type wchar_t in C and the type of the
native type wchar_t in C++. It also affects the values of WCHAR_MIN and WCHAR_MAX.

3.198.1 Default

The compiler assumes --wcharl6 unless --wchar32 is explicitly specified, or unless you specify
an ARM Linux configuration file on the command line. Specifying an ARM Linux
configuration file on the command line turns --wchar32 on.

3.198.2 See also

. --arm_linux_config file=path on page 3-18
. --arm_linux_configure on page 3-19

. --gnu_defaults on page 3-108

. --wchar, --no_wchar on page 3-223

. --wcharl6 on page 3-224

. Predefined macros on page 5-184.
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3.199 --whole_program

This option promises the compiler that the source files specified on the command line form the
whole program. The compiler is then able to apply optimizations based on the knowledge that
the source code visible to it is the complete set of source code for the program being compiled.
Without this knowledge, the compiler is more conservative when applying optimizations to the
code.

3.199.1 Usage

Use this option to gain maximum performance from a small program.

3.199.2 Restriction

Do not use this option if you do not have all of the source code to give to the compiler.

3.199.3 See also
. --multifile, --no_multifile on page 3-150.
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3.200 --workdir=directory

This option enables you to provide a working directory for a project template.

Note

Project templates only require working directories if they include files, for example, RVD
configuration files.

Note
This option is deprecated.

3.200.1 Syntax
--workdir=directory
Where:

directory  1isthe name of the project directory.

3.200.2 Restrictions

If you specify a project working directory using --workdir, then you must specify a project file
using --project.

3.200.3 Errors

An error message is produced if you try to use --project without --workdir and --workdir is

required.
3.200.4 See also
. --project=filename, --no_project on page 3-175
. --reinitialize_workdir on page 3-179.
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3.201 --wrap_diagnostics, --no_wrap_diagnostics

3.201.1 Default

3.201.2 See also

This option enables or disables the wrapping of error message text when it is too long to fit on

a single line.

The default is --no_wrap_diagnostics.

. --brief diagnostics, --no_brief diagnostics on page 3-29
. --diag_error=tag]/,tag,...] on page 3-70

. --diag remark=tag/,tag,...] on page 3-71

. --diag_style={arm|ide|gnu} on page 3-72

. --diag suppress=tag/,tag,...] on page 3-73

. --diag warning=tag/,tag,...] on page 3-75

. --errors=filename on page 3-86

. --remarks on page 3-181

. -W on page 3-220

. Chapter 7 Compiler Diagnostic Messages in Using the Compiler.
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Chapter 4
Language Extensions

This chapter describes the language extensions that the compiler supports:
. Preprocessor extensions on page 4-3
—  #assert on page 4-4
—  #include_next on page 4-5
—  #unassert on page 4-6
—  #warning on page 4-7
. C99 language features available in C90 on page 4-8
—  // comments on page 4-9
—  Subscripting struct on page 4-10
—  Flexible array members on page 4-11
. C99 language features available in C++ and C90 on page 4-12
—  Variadic macros on page 4-13
—  long long on page 4-14
—  restrict on page 4-15
—  Hexadecimal floats on page 4-16
. Standard C language extensions on page 4-17
—  Constant expressions on page 4-18
—  Array and pointer extensions on page 4-19
—  Block scope function declarations on page 4-20
—  Dollar signs in identifiers on page 4-21
—  Top-level declarations on page 4-22
—  Benign redeclarations on page 4-23
—  External entities on page 4-24
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Function prototypes on page 4-25

. Standard C++ language extensions on page 4-26

? operator on page 4-27

Declaration of a class member on page 4-28

friend on page 4-29

Read/write constants on page 4-30

Scalar type constants on page 4-32

Specialization of nonmember function templates on page 4-33
Type conversions on page 4-34

. Standard C and Standard C++ language extensions on page 4-35

Address of a register variable on page 4-36

Arguments to functions on page 4-37

Anonymous classes, structures and unions on page 4-38
Assembler labels on page 4-39

Empty declaration on page 4-40

Hexadecimal floating-point constants on page 4-41
Incomplete enums on page 4-42

Integral type extensions on page 4-43

Label definitions on page 4-44

Long float on page 4-45

Nonstatic local variables on page 4-46

Structure, union, enum, and bitfield extensions on page 4-47

. GNU extensions to the C and C++ languages on page 4-48.

For additional reference material on the compiler see also:

. Appendix D Standard C Implementation Definition
. Appendix E Standard C++ Implementation Definition
. Appendix F C and C++ Compiler Implementation Limits.
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Language Extensions

4.1 Preprocessor extensions

The compiler supports several extensions to the preprocessor, including the #assert
preprocessing extensions of System V release 4.

See:

. #assert on page 4-4

. #include next on page 4-5
. #unassert on page 4-6

. #warning on page 4-7.
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4.2 #assert

421 Syntax

4.2.2 Example

4.2.3 See also

Language Extensions

The #assert preprocessing extensions of System V release 4 are permitted. These enable
definition and testing of predicate names.

Such names are in a namespace distinct from all other names, including macro names.

#assert name

#assert name[ (token-sequence)]

Where:
name is a predicate name
token-sequence is an optional sequence of tokens.

If the token sequence is omitted, name is not given a value.

If the token sequence is included, name is given the value token-sequence.

A predicate name defined using #assert can be tested in a #if expression, for example:
#if #name(token-sequence)

This has the value 1 if a #assert of the name name with the token-sequence token-sequence has
appeared, and 0 otherwise. A given predicate can be given more than one value at a given time.

. #unassert on page 4-6.
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4.3 #include_next

This preprocessor directive is a variant of the #include directive. It searches for the named file
only in the directories on the search path that follow the directory where the current source file
is found, that is, the one containing the #include_next directive.

Note
This preprocessor directive is a GNU compiler extension that the ARM compiler supports.

ARM DUI 04911 Copyright © 2010-2013 ARM. All rights reserved. 4-5
ID012213 Non-Confidential



4.4 #unassert

441 Syntax

4.4.2 See also

Language Extensions

A predicate name can be deleted using a #unassert preprocessing directive.

#unassert name

#unassert name[ (token-sequence)]

Where:
name is a predicate name
token-sequence is an optional sequence of tokens.

If the token sequence is omitted, all definitions of name are removed.

If the token sequence is included, only the indicated definition is removed.
All other definitions are left intact.

. #assert on page 4-4.
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4.5 #warning

The preprocessing directive #warning is supported. Like the #error directive, this produces a
user-defined warning at compilation time. However, it does not halt compilation.

451 Restrictions

The #warning directive is not available if the --strict option is specified. If used, it produces an
error.

4.5.2 See also

. --strict, --no_strict on page 3-194.
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4.6 C99 language features available in C90

The compiler supports numerous extensions to the ISO C90 standard, for example, C99-style //
comments.

These extensions are available if the source language is C90 and you are compiling in nonstrict
mode.

These extensions are not available if the source language is C90 and the compiler is restricted
to compiling strict C90 using the --strict compiler option.

Note
Language features of Standard C and Standard C++, for example C++-style // comments, might
be similar to the C90 language extensions. Such features continue to remain available if you are
compiling strict Standard C or strict Standard C++ using the --strict compiler option.

See:
. // comments on page 4-9
. Subscripting struct on page 4-10
. Flexible array members on page 4-11.
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4.7 /Il comments

4.71 Example

4.7.2 See also

The character sequence // starts a one line comment, like in C99 or C++.

// comments in C90 have the same semantics as // comments in C99.

// this is a comment

. New language features of C99 on page 6-86 in Using the Compiler.

Language Extensions
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Language Extensions

4.8 Subscripting struct

4.8.1 Example

In C90, arrays that are not lvalues still decay to pointers, and can be subscripted. However, you
must not modify or use them after the next sequence point, and you must not apply the unary &
operator to them. Arrays of this kind can be subscripted in C90, but they do not decay to pointers
outside C99 mode.

struct Subscripting_Struct
{

b

extern struct Subscripting_Struct Subscripting_0(void);
int Subscripting_1l (int index)

{

}

int a[4];

return Subscripting_0().a[index];
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Language Extensions

4.9 Flexible array members

491 Example

4.9.2 See also

The last member of a struct can have an incomplete array type. The last member must not be
the only member of the struct, otherwise the struct is zero in size.

typedef struct
{

int Ten;
char p[]; // incomplete array type, for use in a malloc’d data structure
} str;

. New language features of C99 on page 6-86 in Using the Compiler.
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410 C99 language features available in C++ and C90

The compiler supports numerous extensions to the ISO C++ standard and to the C90 language,
for example, function prototypes that override old-style nonprototype definitions.

These extensions are available if:

. the source language is C++ and you are compiling in nonstrict mode
. the source language is C90 and you are compiling in nonstrict mode.

These extensions are not available if:

. the source language is C++ and the compiler is restricted to compiling strict Standard C++
using the --strict compiler option.

. the source language is C90 and the compiler is restricted to compiling strict Standard C
using the --strict compiler option.

Note

Language features of Standard C, for example Tong Tong integers, might be similar to the C++
and C90 language extensions. Such features continue to remain available if you are compiling
strict Standard C++ or strict C90 using the --strict compiler option.

See:

. Variadic macros on page 4-13

. long long on page 4-14

. restrict on page 4-15

. Hexadecimal floats on page 4-16.
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411 Variadic macros

4111 Example

411.2 See also

In C90 and C++ you can declare a macro to accept a variable number of arguments.

The syntax for declaring a variadic macro in C90 and C++ follows the C99 syntax for declaring
a variadic macro, unless the option --gnu is selected. If the option --gnu is specified, the syntax
follows GNU syntax for variadic macros.

#define debug(format, ...) fprintf (stderr, format, __VA_ARGS__)
void variadic_macros(void)

{

debug ("a test string is printed out along with %x %x %x\n", 12, 14, 20);
}
. --gnu on page 3-107

. New language features of C99 on page 6-86 in Using the Compiler.
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412 longlong

4121 See also

Language Extensions

The ARM compiler supports 64-bit integer types through the type specifiers Tong Tong and
unsigned Tong long. They behave analogously to Tong and unsigned Tong with respect to the
usual arithmetic conversions. __int64 is a synonym for Tong Tong.

Integer constants can have:

. an 11 suffix to force the type of the constant to Tong Tong, if it fits, or to unsigned Tong Tong
if it does not fit

. a ull or 11u suffix to force the type of the constant to unsigned Tong Tong.

Format specifiers for printf() and scanf() can include 11 to specify that the following
conversion applies to a Tong Tong argument, as in %11d or %17u.

Also, a plain integer constant is of type Tong long or unsigned long long if its value is large
enough. There is a warning message from the compiler indicating the change. For example, in
strict 1990 ISO Standard C 2147483648 has type unsigned Tong. In ARM C and C++ it has the
type Tong Tong. One consequence of this is the value of an expression such as:

2147483648 > -1
This expression evaluates to 0 in strict C and C++, and to 1 in ARM C and C++.

The Tong long types are accommodated in the usual arithmetic conversions.

. __int64 on page 5-14.
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413 restrict

4131 Usage

4.13.2 Restrictions

4.13.3 Example

413.4 See also

Language Extensions

The restrict keyword is a C99 feature. It enables you to convey a declaration of intent to the
compiler that different pointers and function parameter arrays do not point to overlapping
regions of memory at runtime. This enables the compiler to perform optimizations that can
otherwise be prevented because of possible aliasing.

The keywords __restrict and __restrict__ are supported as synonyms for restrict and are
always available.

You can specify --restrict to allow the use of the restrict keyword in C90 or C++.

The declaration of intent is effectively a promise to the compiler that, if broken, results in
undefined behavior.

The following example shows use of the restrict keyword applied to function parameter arrays.

void copy_array(int n, int =restrict a, int xrestrict b)
{
while (n-- > 0)
*a++ = xb++;

}

The following example shows use of the restrict keyword applied to different pointers that
exist in the form of local variables.

void copy_bytes(int n, int za, int =b)
{

int xrestrict x;

int xrestrict y;

X = a;
y = b;

while (n-- > 0)
*#Q++ = *S++;

. --restrict, --no_restrict on page 3-183
. New language features of C99 on page 6-86 in Using the Compiler.
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414 Hexadecimal floats

C90 and C++ support floating-point numbers that can be written in hexadecimal format.

4141 Example

float hex_floats(void)
{

}

return 0x1.fp3; // 1.55el

4.14.2 See also
. New language features of C99 on page 6-86 in Using the Compiler.
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415 Standard C language extensions

The compiler supports numerous extensions to the ISO C99 standard, for example, function
prototypes that override old-style nonprototype definitions.

These extensions are available if:
. the source language is C99 and you are compiling in nonstrict mode
. the source language is C90 and you are compiling in nonstrict mode.

None of these extensions is available if:

. the source language is C90 and the compiler is restricted to compiling strict C90 using the
--strict compiler option.

. the source language is C99 and the compiler is restricted to compiling strict Standard C
using the --strict compiler option.

. the source language is C++.

See:

. Constant expressions on page 4-18

. Array and pointer extensions on page 4-19

. Block scope function declarations on page 4-20
. Dollar signs in identifiers on page 4-21

. Top-level declarations on page 4-22

. Benign redeclarations on page 4-23

. External entities on page 4-24

. Function prototypes on page 4-25.
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416 Constant expressions

Extended constant expressions are supported in initializers. The following examples show the
compiler behavior for the default, --strict_warnings, and --strict compiler modes.

4.16.1 Example 1, assigning the address of variable

Your code might contain constant expressions that assign the address of a variable at file scope,
for example:

int i;
int j = (int)&i; /+ but not allowed by ISO =/

When compiling for C, this produces the following behavior:

. In default mode a warning is produced.
. In --strict_warnings mode a warning is produced.
. In --strict mode, an error is produced.

4.16.2 Example 2, constant value initializers

Table 4-1 compares the behavior of the ARM compilation tools with the ISO C Standard.

If compiling with --strict_warnings in place of --strict, the example source code that is not
valid with --strict become valid. The --strict error message is downgraded to a warning
message.

Table 4-1 Behavior of constant value initializers in comparison with ISO Standard C

ARM compilation tools

Example source code ISO C Standard
--strict mode Nonstrict mode
extern int const c = 10; Valid Valid Valid
extern int const x = ¢ + 10; Not valid Not valid Valid
static int y = ¢ + 10; Not valid Not valid Valid
static int const z = ¢ + 10; Not valid Not valid Valid
extern int =const cp = (intx)0x100; Valid Valid Valid
extern int zconst xp = cp + 0x100; Not valid Not valid Valid
static int =yp = cp + 0x100; Not valid Not valid Valid
static int =const zp = cp + 0x100; Not valid Not valid Valid
4.16.3 See also
. --extended_initializers, --no_extended_initializers on page 3-92
. --strict, --no_strict on page 3-194
. --strict_warnings on page 3-195.
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417 Array and pointer extensions

The following array and pointer extensions are supported:

Assignment and pointer differences are permitted between pointers to types that are
interchangeable but not identical, for example, unsigned char = and char =. This includes
pointers to same-sized integral types, typically, int » and long =. A warning is issued.

Assignment of a string constant to a pointer to any kind of character is permitted without
a warning.

Assignment of pointer types is permitted in cases where the destination type has added
type qualifiers that are not at the top level, for example, assigning int #x to const int #x.
Comparisons and pointer difference of such pairs of pointer types are also permitted. A
warning is issued.

In operations on pointers, a pointer to void is always implicitly converted to another type
if necessary. Also, a null pointer constant is always implicitly converted to a null pointer
of the right type if necessary. In ISO C, some operators permit these, and others do not.

Pointers to different function types can be assigned or compared for equality (==) or
inequality (!=) without an explicit type cast. A warning or error is issued.

This extension is prohibited in C++ mode.
A pointer to void can be implicitly converted to, or from, a pointer to a function type.

In an initializer, a pointer constant value can be cast to an integral type if the integral type
is big enough to contain it.

A non Ivalue array expression is converted to a pointer to the first element of the array
when it is subscripted or similarly used.
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418 Block scope function declarations

4181 Example

Two extensions to block scope function declarations are supported:
. a block-scope function declaration also declares the function name at file scope

. a block-scope function declaration can have static storage class, thereby causing the
resulting declaration to have static linkage by default.

void fl(void)
{
static void g(void); /« static function declared in local scope =/
/% use of static keyword is illegal in strict ISO C =/

}
void f2(void)
{

}
static void g(int 1)
{ } /% error - conflicts with previous declaration of g =/

90); /+ uses previous local declaration x/
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419 Dollar signs in identifiers
Dollar ($) signs are permitted in identifiers.

Note

When compiling with the --strict option, you can use the --do11ar command-line option to
permit dollar signs in identifiers.

4191 Example

#define DOLLARS

4.19.2 See also

. --dollar, --no_dollar on page 3-79
. --strict, --no_strict on page 3-194.
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4.20 Top-level declarations

A C input file can contain no top-level declarations.

4.20.1 Errors

A remark is issued if a C input file contains no top-level declarations.

Note
Remarks are not displayed by default. To see remark messages, use the compiler option
--remarks.
4.20.2 See also
. --remarks on page 3-181.
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4.21 Benign redeclarations

Benign redeclarations of typedef names are permitted. That is, a typedef name can be redeclared
in the same scope as the same type.

4.21.1 Example

typedef int INT;typedef int INT; /% redeclaration =/
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4.22 External entities

External entities declared in other scopes are visible.

4.22.1 Errors

The compiler generates a warning if an external entity declared in another scope is visible.

4.22.2 Example

void fl(void)

{
extern void f();
}
void f2(void)
{
f(); /+ Out of scope declaration =/
}
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4.23 Function prototypes

The compiler recognizes function prototypes that override old-style nonprototype definitions
that appear at a later position in your code.

4.23.1 Errors

The compiler generates a warning message if you use old-style function prototypes.

4.23.2 Example

int function_prototypes(char);
// 01d-style function definition.
int function_prototypes(x)

char x;

{
}

return x == 0;
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4.24 Standard C++ language extensions

The compiler supports numerous extensions to the ISO C++ standard, for example, qualified
names in the declaration of class members.

These extensions are available if the source language is C++ and you are compiling in nonstrict
mode.

These extensions are not available if the source language is C++ and the compiler is restricted
to compiling strict Standard C++ using the --strict compiler option.

See:

. ? operator on page 4-27

. Declaration of a class member on page 4-28

. friend on page 4-29

. Read/write constants on page 4-30

. Scalar type constants on page 4-32

. Specialization of nonmember function templates on page 4-33

. Type conversions on page 4-34.
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4.25 ? operator

4.251 Example

Language Extensions

A ? operator whose second and third operands are string literals or wide string literals can be
implicitly converted to char x orwchar_t =. In C++ string literals are const. There is an implicit
conversion that enables conversion of a string literal to char « or wchar_t =, dropping the const.

That conversion, however, applies only to simple string literals. Permitting it for the result of a
? operation is an extension.

char #p = x ? "abc" : "def";
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4.26 Declaration of a class member

A qualified name can be used in the declaration of a class member.

4.26.1 Errors

A warning is issued if a qualified name is used in the declaration of a class member.

4.26.2 Example

struct A
{
int A::f(); // is the same as int f();
b
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4.27 friend

A friend declaration for a class can omit the class keyword.

Access checks are not carried out on friend declarations by default. Use the --strict
command-line option to force access checking.

4.271 Example

class B;
class A
{
friend B; // is the same as "friend class B"
b
4.27.2 See also
. --strict, --no_strict on page 3-194.
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4.28 Read/write constants

A linkage specification for external constants indicates that a constant can be dynamically
initialized or have mutable members.

Note

The use of "C++:read/write" linkage is only necessary for code compiled with --apcs /rwpi. If
you recompile existing code with this option, you must change the linkage specification for
external constants that are dynamically initialized or have mutable members.

Compiling C++ with the --apcs /rwpi option deviates from the ISO C++ Standard. The
declarations in Example 4-1 assume that x is in a read-only segment.

Example 4-1 External access

extern const T x;
extern "C++" const T x;
extern "C" const T x;

Dynamic initialization of x including user-defined constructors is not possible for constants and
T cannot contain mutable members. The new linkage specification in Example 4-2 declares that
x is in a read/write segment even if it is initialized with a constant. Dynamic initialization of x
is permitted and T can contain mutable members. The definitions of x, y, and z in another file
must have the same linkage specifications.

Example 4-2 Linkage specification

/% in read-only segment, cannot =/

/+ be dynamically initialized %/
extern "C++:read/write" const int y; /+ in read/write segment =/

/% can be dynamically initialized =/

extern const int z;

extern "C++:read/write

{
const int i=5; /* placed in read-only segment, =/
/% not extern because implicitly static x/
extern const T x=6; /% placed in read/write segment x/
struct S
{
static const T T x; /% placed in read/write segment =/
b
}

Constant objects must not be redeclared with another linkage. The code in Example 4-3
produces a compile error.

Example 4-3 Compiler error

extern "C++" const T x;
extern "C++:read/write" const T x; /+ error =/
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Note

Because C does not have the linkage specifications, you cannot use a const object declared in
C++ as extern "C++:read/write" from C.

4.28.1 See also

. --apcs=qualifier...qualifier on page 3-11.
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4.29 Scalar type constants

Constants of scalar type can be defined within classes. This is an old form. The modern form
uses an initialized static data member.

4.29.1 Errors

A warning is issued if you define a member of constant integral type within a class.

4.29.2 Example

class A

{
const int size = 10; // must be static const int size = 10;
int a[size];

b
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4.30 Specialization of nonmember function templates

As an extension, it is permitted to specify a storage class on a specialization of a nonmember
function template.
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4.31 Type conversions
Type conversion between a pointer to an extern "C" function and a pointer to an extern "C++"
function is permitted.

4.31.1 Example
extern "C" void f(); // f's type has extern "C" Tinkage

void (x#pf)() = &f; // pf points to an extern "C++" function
// error unless implicit conversion is allowed
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4.32 Standard C and Standard C++ language extensions

The compiler supports numerous extensions to both the ISO C99 and the ISO C++ Standards,
such as various integral type extensions, various floating-point extensions, hexadecimal
floating-point constants, and anonymous classes, structures, and unions.

These extensions are available if:

the source language is C++ and you are compiling in nonstrict mode
the source language is C99 and you are compiling in nonstrict mode
the source language is C90 and you are compiling in nonstrict mode.

These extensions are not available if:

the source language is C++ and the compiler is restricted to compiling strict C++ using
the --strict compiler option.

the source language is C99 and the compiler is restricted to compiling strict Standard C
using the --strict compiler option.

the source language is C90 and the compiler is restricted to compiling strict C90 using the
--strict compiler option.

Address of a register variable on page 4-36

Arguments to functions on page 4-37

Anonymous classes, structures and unions on page 4-38
Assembler labels on page 4-39

Empty declaration on page 4-40

Hexadecimal floating-point constants on page 4-41
Incomplete enums on page 4-42

Integral type extensions on page 4-43

Label definitions on page 4-44

Long float on page 4-45

Nonstatic local variables on page 4-46

Structure, union, enum, and bitfield extensions on page 4-47.
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4.33 Address of a register variable

The address of a variable with register storage class can be taken.

4.33.1 Errors

The compiler generates a warning if you take the address of a variable with register storage
class.

4.33.2 Example

void foo(void)

{
register int i;
int xj = &i;
}
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4.34 Arguments to functions

Default arguments can be specified for function parameters other than those of a top-level
function declaration. For example, they are accepted on typedef declarations and on
pointer-to-function and pointer-to-member-function declarations.
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4.35 Anonymous classes, structures and unions

Anonymous classes, structures, and unions are supported as an extension. Anonymous
structures and unions are supported in C and C++.

Anonymous unions are available by default in C++. However, you must specify the anon_unions
pragma if you want to use:

. anonymous unions and structures in C
. anonymous classes and structures in C++.

An anonymous union can be introduced into a containing class by a typedef name. Unlike a true
anonymous union, it does not have to be declared directly. For example:

typedef union
{ . . .
int i, j;
}U; // U identifies a reusable anonymous union.
#pragma anon_unions
class A

{
b

U; // Okay -- references to A::i and A::j are allowed.

The extension also enables anonymous classes and anonymous structures, as long as they have
no C++ features. For example, no static data members or member functions, no nonpublic
members, and no nested types (except anonymous classes, structures, or unions) are allowed in
anonymous classes and anonymous structures. For example:

#pragma anon_unions

struct A
{
struct
{
int i, j;
b // Okay -- references to i and j
b // through class A are allowed.

int foo(int m)

{
A a;
a.i =m
return a.i;
}
4.35.1 Seealso
. #pragma anon_unions, #pragma no_anon_unions on page 5-87.

. Which GNU language extensions are supported by the ARM Compiler?,
http://infocenter.arm.com/help/topic/com.arm.doc.faqs/kald717.html
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4.36 Assembler labels

4.36.1 See also

Assembler labels specify the assembler name to use for a C symbol. For example, you might
have assembler code and C code that uses the same symbol name, such as counter. Therefore,
you can export a different name to be used by the assembler:

int counter __asm__("counter_vl") = 0;

This exports the symbol counter_v1 and not the symbol counter.

. __asm on page 5-9.
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4.37 Empty declaration

An empty declaration, that is a semicolon with nothing before it, is permitted.

4.37.1 Example
; // do nothing
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4.38 Hexadecimal floating-point constants

The ARM compiler implements an extension to the syntax of numeric constants in C to enable
explicit specification of floating-point constants as IEEE bit patterns.

4.38.1 Syntax

The syntax for specifying floating-point constants as IEEE bit patterns is:

0f_n Interpret an 8-digit hex number n as a float constant. There must be exactly eight
digits.
od_nn Interpret a 16-digit hex number nn as a double constant. There must be exactly 16
digits.
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4.39 Incomplete enums

4.39.1 Example

Forward declarations of enums are supported.

enum Incomplete_Enums_0;
int Incomplete_Enums_2 (enum Incomplete_Enums_0 + passon)

{
}

int Incomplete_Enums_1 (enum Incomplete_Enums_0 + passon)

{

}
enum Incomplete_Enums_0 { ALPHA, BETA, GAMMA };

return 0;

return Incomplete_Enums_2(passon);

Language Extensions
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4.40 Integral type extensions

In an integral constant expression, an integral constant can be cast to a pointer type and then
back to an integral type.
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4.41 Label definitions

In Standard C and Standard C++, a statement must follow a label definition. In C and C++, a
label definition can be followed immediately by a right brace.

4411 Errors

The compiler generates a warning if a label definition is followed immediately by a right brace.

4.41.2 Example

void foo(char «p)

{
if (p)
{
/7’: “an 7’:/
Tabel:
}
}
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442 Long float

Tong float is accepted as a synonym for double.
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4.43 Nonstatic local variables

Nonstatic local variables of an enclosing function can be referenced in a non-evaluated
expression, for example, a sizeof expression inside a local class. A warning is issued.
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4.44 Structure, union, enum, and bitfield extensions

The following structure, union, enum, and bitfield extensions are supported:

In C, the element type of a file-scope array can be an incomplete struct or union type. The
element type must be completed before its size is required, for example, if the array is
subscripted. If the array is not extern, the element type must be completed by the end of
the compilation.

The final semicolon preceding the closing brace } of a struct or union specifier can be
omitted. A warning is issued.

An initializer expression that is a single value and initializes an entire static array, struct,
or union, does not have to be enclosed in braces. ISO C requires the braces.

An extension is supported to enable constructs similar to C++ anonymous unions,
including the following:

— notonly anonymous unions but also anonymous structs are permitted. The members
of anonymous structs are promoted to the scope of the containing struct and looked
up like ordinary members.

— they can be introduced into the containing struct by a typedef name. That is, they
do not have to be declared directly, as is the case with true anonymous unions.

— atag can be declared but only in C mode.

To enable support for anonymous structures and unions, you must use the anon_unions
pragma.

An extra comma is permitted at the end of an enum list but a remark is issued.

enum tags can be incomplete. You can define the tag name and resolve it later, by
specifying the brace-enclosed list.

The values of enumeration constants can be given by expressions that evaluate to
unsigned quantities that fit in the unsigned int range but not in the int range. For example:

/% When ints are 32 bits: «/

enum a { w = -2147483648 }; /= No error =/
enum b { x = 0x80000000 }; /x No error =/
enum ¢ { y = 0x80000001 }; /« No error =/
enum d { z = 2147483649 }; /« Error =/

Bit fields can have base types that are enum types or integral types besides int and unsigned
int.

4441 Seealso
. Pragmas on page 5-86
. Structure, union, enum, and bitfield extensions
. New language features of C99 on page 6-86 in Using the Compiler.
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445 GNU extensions to the C and C++ languages

4.451

See also

GNU provides many extensions to the C and C++ languages, and the ARM compiler supports
many of these extensions. In GNU mode, all the GNU extensions to the relevant source
language are available. Some GNU extensions are also available when you compile in a
nonstrict mode.

To compile in GNU mode, use --gnu.

The following Standard C99 features are supported as GNU extensions in C90 and C++ when
GNU mode is enabled:

. compound literals
. designated initializers
. elements of an aggregate initializer for an automatic variable are not required to be

constant expressions

See Which GNU language extensions are supported by the ARM Compiler,
http://infocenter.arm.com/help/topic/com.arm.doc.faqgs/kald717.html.

The asm keyword is a Standard C++ feature that is supported as a GNU extension in C90 when
GNU mode is enabled.

The following features are not part of any ISO standard but are supported as GNU extensions
in either C90, C99, or C++ modes, when GNU mode is enabled:

. alternate keywords (C90, C99, C++)

. case ranges (C90, C99, C++)

. character escape sequence '\e' for escape character <ESC> (ASCII 27), (C90, C99, C++)
. dollar signs in identifiers (C90, C99, C++)

. labels as values (C90, C99 and C++)

. omission of middle operand in conditional statement if result is to be same as the test
(€90, C99, C++)

. pointer arithmetic on void pointers and function pointers (C90 and C99 only)
. statement expressions (C90, C99 and C++)

. union casts (C90 and C99 only)

. unnamed fields in embedded structures and unions (C90, C99 and C++)

. zero-length arrays (C90 and C99 only).

. Appendix C Summary Table of GNU Language Extensions.
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Chapter 5

Compiler-specific Features

This chapter describes the compiler-specific features:

Keywords and operators on page 5-5

_align on page 5-6
__alignof _ on page 5-7
__ALIGNOF __ on page 5-8
__asm on page 5-9
__forceinline on page 5-10
__global reg on page 5-11
__inline on page 5-13

__int64 on page 5-14
__INTADDR __ on page 5-15
__irq on page 5-16

__packed on page 5-17
__pure on page 5-20

__smc on page 5-21

__sofifp on page 5-22

__svc on page 5-23
__svc_indirect on page 5-24
__svc_indirect_r7 on page 5-25
__value in_regs on page 5-26
__weak on page 5-27
__writeonly on page 5-29
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Compiler-specific Features

__declspec attributes on page 5-30

— __declspec(dllexport) on page 5-31

— __declspec(dllimport) on page 5-33

— __declspec(noinline) on page 5-34

— __declspec(noreturn) on page 5-35

— __declspec(nothrow) on page 5-36

— _declspec(notshared) on page 5-37

— __declspec(thread) on page 5-38

Function attributes on page 5-39

— __attribute _((alias)) function attribute on page 5-41

— _ attribute__((always_inline)) function attribute on page 5-43

— __attribute__((const)) function attribute on page 5-44

— __attribute _((constructor[(priority)])) function attribute on page 5-45
— _ attribute__((deprecated)) function attribute on page 5-47

— __attribute__((destructor((priority)])) function attribute on page 5-48
— __ attribute _((format_arg(string-index))) function attribute on page 5-49
— _ attribute__((malloc)) function attribute on page 5-50

— __attribute__((noinline)) function attribute on page 5-51

— __attribute _((no_instrument function)) function attribute on page 5-52
— _ attribute__((nomerge)) function attribute on page 5-53

— __attribute__((nonnull)) function attribute on page 5-54

— __attribute _ ((noreturn)) function attribute on page 5-55

— _ attribute_((notailcall)) function attribute on page 5-56

— __attribute__((pcs("calling_convention"))) function attribute on page 5-57
— __attribute _ ((pure)) function attribute on page 5-58

— _ attribute__ ((section("name"))) function attribute on page 5-59

— __attribute__((unused)) function attribute on page 5-60

— __attribute __((used)) function attribute on page 5-61

— _ attribute_ ((visibility("visibility type"))) function attribute on page 5-62
— __attribute__((weak)) function attribute on page 5-63

— __attribute _((weakref("target"))) function attribute on page 5-64
Type attributes on page 5-65

— __attribute__((bitband)) type attribute on page 5-66

— __attribute _((aligned)) type attribute on page 5-68

— __attribute((packed)) type attribute on page 5-69

— __attribute__((transparent_union)) type attribute on page 5-70
Variable attributes on page 5-71

— _ attribute__ ((alias)) variable attribute on page 5-72

— __attribute__((at(address))) variable attribute on page 5-73

— __attribute__((aligned)) variable attribute on page 5-74

— _ attribute__((deprecated)) variable attribute on page 5-75

— __attribute__((noinline)) constant variable attribute on page 5-76

— __attribute__((packed)) variable attribute on page 5-77

— _ attribute__((section("name"))) variable attribute on page 5-78

— __attribute__((transparent_union)) variable attribute on page 5-79

— __attribute__((unused)) variable attribute on page 5-80

— _ attribute_((used)) variable attribute on page 5-81
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Compiler-specific Features

__attribute__((visibility("visibility _type"))) variable attribute on page 5-82
__attribute__((weak)) variable attribute on page 5-83

__attribute _((weakref("target"))) variable attribute on page 5-84
__attribute _((zero_init)) variable attribute on page 5-85

Pragmas on page 5-86

#pragma anon_unions, #pragma no_anon_unions on page 5-87
#pragma arm on page 5-88

#pragma arm section [section_type_list] on page 5-89

#pragma diag default tag/[,tag,...] on page 5-91

#pragma diag error tag/,tag,...] on page 5-92

#pragma diag _remark tag/,tag,...] on page 5-93

#pragma diag _suppress tag[,tag,...] on page 5-94

#pragma diag warning tagf, tag, ...] on page 5-95

#pragma exceptions_unwind, #pragma no_exceptions_unwind on page 5-96
#pragma GCC system_header on page 5-97

#pragma hdrstop on page 5-98

#pragma hdrstop on page 5-98

#pragma import symbol_name on page 5-99

#pragma import(__use_ full stdio) on page 5-100

#pragma import(__use _smaller_memcpy) on page 5-101

#pragma inline, #pragma no_inline on page 5-102

#pragma no_pch on page 5-103

#pragma Onum on page 5-104

#pragma once on page 5-105

#pragma Ospace on page 5-106

#pragma Otime on page 5-107

#pragma pack(n) on page 5-108

#pragma pop on page 5-110

#pragma push on page 5-111

#pragma softfp_linkage, #pragma no_softfp_linkage on page 5-112
#pragma thumb on page 5-113

#pragma unroll [(n)] on page 5-114

#pragma unroll_completely on page 5-116

#pragma weak symbol, #pragma weak symboll = symbol2 on page 5-117

Instruction intrinsics on page 5-118

__breakpoint intrinsic on page 5-119
__cdp intrinsic on page 5-120
_clrex intrinsic on page 5-121

__clz intrinsic on page 5-122
__current_pc intrinsic on page 5-123
__current_sp intrinsic on page 5-124
__disable_fiq intrinsic on page 5-125
__disable_irq intrinsic on page 5-126
__enable_fiq intrinsic on page 5-128
__enable_irg intrinsic on page 5-129
__fabs intrinsic on page 5-130
__fabsfintrinsic on page 5-131
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__force_stores intrinsic on page 5-132
__Idrex intrinsic on page 5-133
__ldrexd intrinsic on page 5-135
__ldrt intrinsic on page 5-136
__memory_changed intrinsic on page 5-138
__nop intrinsic on page 5-139

__pld intrinsic on page 5-142

__pldw intrinsic on page 5-143

__pli intrinsic on page 5-144

__ promise intrinsic on page 5-145
__qadd intrinsic on page 5-146
__qdbl intrinsic on page 5-147
__qsub intrinsic on page 5-148

__rbit intrinsic on page 5-149

__rev intrinsic on page 5-150
__return_address intrinsic on page 5-151
__ror intrinsic on page 5-152
__schedule_barrier intrinsic on page 5-153
__semihost intrinsic on page 5-154
__sev intrinsic on page 5-156

__sqrt intrinsic on page 5-157
__sqrtf intrinsic on page 5-158

__ssat intrinsic on page 5-159

__strex intrinsic on page 5-160
__strexd intrinsic on page 5-162
__strt intrinsic on page 5-163

__swp intrinsic on page 5-164

__usat intrinsic on page 5-165

__wfe intrinsic on page 5-166

___wfi intrinsic on page 5-167

__yield intrinsic on page 5-168

ARMv6 SIMD intrinsics on page 5-169
ETSI basic operations on page 5-170

C55x intrinsics on page 5-172

VFP status intrinsic on page 5-174

__Vvfp_status intrinsic on page 5-175

Fused Multiply Add (FMA) intrinsics on page 5-176
Named register variables on page 5-177

GNU built-in functions on page 5-181

Predefined macros on page 5-184

Built-in function name variables on page 5-190.
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Compiler-specific Features

5.1 Keywords and operators
This topic lists the function keywords and operators that the compiler armcc supports.

Table 5-1 lists keywords that are ARM extensions to the C and C++ Standards. Standard C and
Standard C++ keywords that do not have behavior or restrictions specific to the ARM compiler
are not documented in the table.

Table 5-1 Keyword extensions that the ARM compiler supports

Keywords
__align __int64 __SvC
__ALIGNOF__ __INTADDR__ __svc_indirect
__asm __irq __svc_indirect_r7
__declspec __packed __value_in_regs
__forceinline __pure __weak
__global_reg __softfp __writeonly
__inTine __smc
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Compiler-specific Features

5.2 __align
The __align keyword instructs the compiler to align a variable on an n-byte boundary.
__align is a storage class modifier. It does not affect the type of the function.
5.21 Syntax
__align(n)
Where:
n is the alignment boundary.
For local variables, n can take the values 1, 2, 4, or 8.
For global variables, n can take any value up to 0x80000000 in powers of 2.
5.2.2 Usage

__align(n) is useful when the normal alignment of the variable being declared is less than n.
Eight-byte alignment can give a significant performance advantage with VFP instructions.

__align can be used in conjunction with extern and static.

5.2.3 Restrictions

Because __align is a storage class modifier, it cannot be used on:
. types, including typedefs and structure definitions
. function parameters.

You can only overalign. That is, you can make a two-byte object four-byte aligned but you
cannot align a four-byte object at 2 bytes.
5.24 Examples

__align(8) char buffer[128]; // buffer starts on eight-byte boundary

void foo(void)

{

__align(16) int i; // this alignment value is not permitted for
// a local variable

}

__align(16) int i; // permitted as a global variable.

5.2.5 See also

. --min_array_alignment=opt on page 3-147 in Using the Compiler.
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5.3 __alignof__

5.3.1 Syntax

5.3.2 Return value

5.3.3 Example

Compiler-specific Features

The __alignof__ keyword enables you to enquire about the alignment of a type or variable.

Note
This keyword is a GNU compiler extension that the ARM compiler supports.

__alignof__(type)

__alignof__(expr)

Where:
type is a type
expr is an lvalue.

__alignof__(type) returns the alignment requirement for the type type, or 1 if there is no
alignment requirement.

__alignof__(expr) returns the alignment requirement for the type of the Ivalue expr, or 1 if there
is no alignment requirement.

int Alignment_0(void)

{
return __alignof__(int);
}
5.3.4 Seealso
. __ALIGNOF __ on page 5-8.
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5.4 __ALICNOF__

5.4.1 Syntax

5.4.2 Return value

54.3 Example

Compiler-specific Features

The __ALIGNOF__ keyword returns the alignment requirement for a specified type, or for the type
of a specified object.

__ALIGNOF__(type)
__ALIGNOF__(expr)

Where:
type is a type
expr is an lvalue.

__ALIGNOF__(type) returns the alignment requirement for the type type, or 1 if there is no
alignment requirement.

__ALIGNOF__(expr) returns the alignment requirement for the type of the lvalue expr, or 1 if there
is no alignment requirement. The Ivalue itself is not evaluated.

typedef struct s_foo { int i; short j; } foo;
typedef __packed struct s_bar { int i; short j; } bar;
return __ALIGNOF(struct s_foo); // returns 4

return __ALIGNOF(foo); // returns 4

return __ALIGNOF(bar); // returns 1
544 See also

. __alignof _ on page 5-7.
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5.5 __asm
This keyword passes information from the compiler to the ARM assembler armasm.
The precise action of this keyword depends on its usage.
5.5.1 Usage
Embedded assembler
The __asm keyword can declare or define an embedded assembly function. For
example:
__asm void my_strcpy(const char xsrc, char =dst);
See Embedded assembler support in the compiler on page 8-36 in Using the
Compiler for more information.
Inline assembler
The __asm keyword can incorporate inline assembly into a function. For example:
int gadd(int 1, int j)
{
int res;
__asm
{
QADD  res, i, j
}
return res;
}
See Compiler support for inline assembly language on page 8-4 in Using the
Compiler for more information.
Assembler labels
The __asm keyword can specify an assembler label for a C symbol. For example:
int count __asm__("count_v1"); // export count_vl, not count
See Assembler labels on page 4-39 for more information.
Named register variables
The __asm keyword can declare a named register variable. For example:
register int foo __asm("r@");
See Named register variables on page 5-177 for more information.
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5.6 __forceinline

5.6.1 Example

5.6.2 See also

The __forceinline keyword forces the compiler to compile a C or C++ function inline.

The semantics of __forceinline are exactly the same as those of the C++ inline keyword. The
compiler attempts to inline a function qualified as __forceinline, regardless of its
characteristics. However, the compiler does not inline a function if doing so causes problems.
For example, a recursive function is inlined into itself only once.

__forceinline is a storage class qualifier. It does not affect the type of a function.

Note
This keyword has the function attribute equivalent __attribute__((always_inline)).

__forceinline static int max(int x, in y)

{
return x >y ? x :y; // always inline if possible
}
. --forceinline on page 3-95
. __attribute_((always_inline)) function attribute on page 5-43.
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5.7 __global_reg

5.71 Syntax

5.7.2 Restrictions

Compiler-specific Features

The __global_reg storage class specifier allocates the declared variable to a global variable
register.

__global_reg(n) type varName

Where:
n Is an integer between one and eight.
type Is one of the following types:
. any integer type, except Tong long
. any char type
. any pointer type.
varName Is the name of a variable.

If you use this storage class, you cannot use any additional storage class such as extern, static,
or typedef.

In C, global register variables cannot be qualified or initialized at declaration. In C++, any
initialization is treated as a dynamic initialization.

The number of available registers varies depending on the variant of the AAPCS being used,
there are between five and seven registers available for use as global variable registers.

In practice, ARM recommends that you do not use more than:

. three global register variables in ARM or Thumb on a processor with Thumb-2
technology

. one global register variable in Thumb on a processor without Thumb-2 technology

. half the number of available floating-point registers as global floating-point register
variables.

If you declare too many global variables, code size increases significantly. In some cases, your
program might not compile.

Caution
You must take care when using global register variables because:

. There is no check at link time to ensure that direct calls between different compilation
units are sensible. If possible, define global register variables used in a program in each
compilation unit of the program. In general, it is best to place the definition in a global
header file. You must set up the value in the global register early in your code, before the
register is used.

. A global register variable maps to a callee-saved register, so its value is saved and restored
across a call to a function in a compilation unit that does not use it as a global register
variable, such as a library function.
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5.7.3 Example

5.7.4 See also

Compiler-specific Features

. Calls back into a compilation unit that uses a global register variable are dangerous. For
example, if a function using a global register is called from a compilation unit that does
not declare the global register variable, the function reads the wrong values from its
supposed global register variables.

. This storage class can only be used at file scope.

. Volatile variables with the __global_reg storage class specifier are not treated as volatile.

Example 5-1 declares a global variable register allocated to r5.

Example 5-1 Declaring a global integer register variable

__global_reg(2) int x; v2 is the synonym for r5

Example 5-2 produces an error because global registers must be specified in all declarations of
the same variable.

Example 5-2 Global register - declaration error

int x;
__global_reg(1) int x; // error

In C, __global_reg variables cannot be initialized at definition. Example 5-3 produces an error
in C, but not in C++.

Example 5-3 Global register - initialization error

__global_reg(1) int x=1; // error in C, OK in C++

. --global reg=reg name/,reg name,...] on page 3-106.
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5.8 __inline

The __inTline keyword suggests to the compiler that it compiles a C or C++ function inline, if it
is sensible to do so.

The semantics of __inline are exactly the same as those of the in1ine keyword. However, inline
is not available in C90.

__inTine is a storage class qualifier. It does not affect the type of a function.

5.8.1 Example

__inline int f(int x)

{
return x=5+1;
}
int g(int x, int y)
{
return f(x) + f(y);
}

5.8.2 See also

. Inline functions on page 6-31 in Using the Compiler.
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5.9 __int64

The __int64 keyword is a synonym for the keyword sequence Tong Tong.
__int64 is accepted even when using --strict.
591 Seealso

. --strict, --no_strict on page 3-194
. long long on page 4-14.
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5.10 __INTADDR__

5.10.1 Syntax

5.10.2 Return value

5.10.3 See also

Compiler-specific Features

The __INTADDR__ operation treats the enclosed expression as a constant expression, and converts
it to an integer constant.

Note
This is used in the offsetof macro.

__INTADDR (expr)
Where:
expr is an integral constant expression.

__INTADDR__(expr) returns an integer constant equivalent to expr.

. Restrictions on embedded assembly language functions in C and C++ code on page 8-40
in Using the Compiler.
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5.11 irq

5.11.1 Usage

5.11.2 Restrictions

5.11.3 See also

Compiler-specific Features

The __irq keyword enables a C or C++ function to be used as an exception handler.

__1irq is a function qualifier. It affects the type of the function.

The __irq keyword causes the compiler to generate a function in a manner that makes it suitable
for use as an exception handler. This means that the compiler makes the function:

. Preserve all processor registers, not only those required to be preserved by the AAPCS.
Floating-point registers are not preserved.

. Return using an instruction that is architecturally defined as causing an exception return.

No arguments or return values can be used with __irq functions. __irq functions are
incompatible with --apcs /rwpi.

Note

In ARMv6-M and ARMv7-M the architectural exception handling mechanism preserves all
processor registers, and a standard function return can cause an exception return.

Therefore, specifying __irq does not affect the behavior of the compiled output. However, ARM
recommends using __irq on exception handlers for clarity and easier software porting.

Note

. For architectures that support ARM and Thumb-2 technology, for example ARMv6T2,
ARMvV7-A, and ARMv7-R, functions specified as __irq compile to ARM or Thumb code
depending on whether the compile option or #pragma specify ARM or Thumb.

. For Thumb only architectures, for example ARMv6-M and ARMv7-M, functions
specified as __irg compile to Thumb code.

. For architectures before ARMv6T2, functions specified as __irq compile to ARM code
even if you compile with --thumb or #pragma thumb.

. --thumb on page 3-197

. --arm on page 3-15

. #pragma thumb on page 5-113

. #pragma arm on page 5-88

. ARM, Thumb, and ThumbEE instruction sets on page 3-3 in Using the Assembler

. Chapter 6 Handling Processor Exceptions in Developing Software for ARM Processors.
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5.12 __packed

5.121 Usage

5.12.2 Restrictions

5.12.3 Errors

Compiler-specific Features

The __packed qualifier sets the alignment of any valid type to 1. This means that:
. there is no padding inserted to align the packed object
. objects of packed type are read or written using unaligned accesses.

The __packed qualifier applies to all members of a structure or union when it is declared using
__packed. There is no padding between members, or at the end of the structure. All substructures
of a packed structure must be declared using __packed. Integral subfields of an unpacked
structure can be packed individually.

The __packed qualifier is useful to map a structure to an external data structure, or for accessing
unaligned data, but it is generally not useful to save data size because of the relatively high cost
of unaligned access. Only packing fields in a structure that requires packing can reduce the
number of unaligned accesses.

Note

On ARM processors that do not support unaligned access in hardware, for example,
pre-ARMvo6, access to unaligned data can be costly in terms of code size and execution speed.
Data accesses through packed structures must be minimized to avoid increase in code size and
performance loss.

The following restrictions apply to the use of __packed:

. The __packed qualifier cannot be used on structures that were previously declared without
__packed.
. Unlike other type qualifiers you cannot have both a __packed and non-__packed version of

the same structure type.
. The __packed qualifier does not affect local variables of integral type.

. A packed structure or union is not assignment-compatible with the corresponding
unpacked structure. Because the structures have a different memory layout, the only way
to assign a packed structure to an unpacked structure is by a field-by-field copy.

. The effect of casting away __packed is undefined, except on char types. The effect of
casting a nonpacked structure to a packed structure, or a packed structure to a nonpacked
structure, is undefined. A pointer to an integral type that is not packed can be legally cast,
explicitly or implicitly, to a pointer to a packed integral type.

. There are no packed array types. A packed array is an array of objects of packed type.
There is no padding in the array.

Taking the address of a field in a __packed structure or a __packed-qualified field yields a
__packed-qualified pointer. The compiler produces a type error if you attempt to implicitly cast
this pointer to a non-__packed pointer. This contrasts with its behavior for address-taken fields
of a #pragma packed structure.
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5.12.4 Example

5.12.5 See also

Compiler-specific Features

Example 5-4 shows that a pointer can point to a packed type.

Example 5-4 Pointer to packed

typedef __packed intx PpI;
__packed int =p;
PpI p2;

* pointer to a __packed int x/

% pointer to a __packed int =/

< 'p2' has the same type as 'p' */

« __packed is a qualifier =/

* 1ike 'const' or 'volatile' x/

* pointer to int =/

* a __packed pointer to a normal int */

-- not the same type as 'p' and 'p2' x/
* 'p4' has the same type as 'p3' «/

s

3

typedef int %PI;
__packed PI p3;

-

3

Il i S e

int «__packed p4;

Example 5-5 shows that when a packed object is accessed using a pointer, the compiler
generates code that works and that is independent of the pointer alignment.

Example 5-5 Packed structure

typedef __packed struct

char x; // all fields inherit the __packed qualifier
int y;
X // 5 byte structure, natural alignment = 1
int f(X :':p)
{
return p->y; // does an unaligned read
}
typedef struct
{
short x;
char y;
__packed int z; // only pack this field
char a;
1y; // 8 byte structure, natural alignment = 2
int g(Y =p)
{
return p->z + p->X; // only unaligned read for z
}
. __attribute((packed)) type attribute on page 5-69
. __attribute__((packed)) variable attribute on page 5-77

. #pragma pack(n) on page 5-108
. Packed structures on page 6-11

. The _ packed qualifier and unaligned data access in C and C++ code on page 6-48 in
Using the Compiler
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Comparisons of an unpacked struct, a __packed struct, and a struct with individually
__packed fields, and of a __packed struct and a #pragma packed struct on page 6-53 in
Using the Compiler.
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513 __pure
The __pure keyword asserts that a function declaration is pure.

A function is pure only if:
. the result depends exclusively on the values of its arguments
. the function has no side effects.

__pure is a function qualifier. It affects the type of a function.

Note
This keyword has the function attribute equivalent __attribute__((const)).

5.13.1 Default

By default, functions are assumed to be impure.

5.13.2 Usage

Pure functions are candidates for common subexpression elimination.

5.13.3 Restrictions
A function that is declared as pure can have no side effects. For example, pure functions:
. cannot call impure functions

. cannot use global variables or dereference pointers, because the compiler assumes that the
function does not access memory, except stack memory

. must return the same value each time when called twice with the same parameters.

5.13.4 Example

int factr(int n) __pure

{
int f = 1;
while (n > 0)
f *= N--3
return f;
}
5.13.5 See also
. __attribute __((const)) function attribute on page 5-44
. Functions that return the same result when called with the same arguments on page 6-26

in Using the Compiler
. Recommendation of postfix syntax when qualifying functions with ARM function
modifiers on page 6-29 in Using the Compiler.
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5.14 smc

5.14.1 Syntax

5.14.2 Restrictions

5.14.3 Example

5.14.4 See also

Compiler-specific Features

The __smc keyword declares an SMC (Secure Monitor Call) function. A call to the SMC
function inserts an SMC instruction into the instruction stream generated by the compiler at the
point of function invocation.

Note

The SMC instruction replaces the SMI instruction used in previous versions of the ARM assembly
language.

__smc is a function qualifier. It affects the type of a function.

__smc(int smc_num) return-type function-name([argument-Tist]);
Where:

smc_num Is a 4-bit immediate value used in the SMC instruction.

The value of smc_numis ignored by the ARM processor, but can be used by
the SMC exception handler to determine what service is being requested.

The SMC instruction is available for selected ARM architecture-based processors, if they have the
Security Extensions.

The compiler generates an error if you compile source code containing the __smc keyword for
an architecture that does not support the SMC instruction.

__smc(5) void mycall(void); /+ declare a name by which SMC #5 can be called =/

mycall(); /% invoke the function =/

. --cpu=name on page 3-49
. SMC on page 3-175 in the Assembler Reference.
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515 __softfp

5.15.1 Usage

5.15.2 See also

Compiler-specific Features

The __softfp keyword asserts that a function uses software floating-point linkage.

__softfp is a function qualifier. It affects the type of the function.

Note

This keyword has the #pragma equivalent #pragma __softfp_linkage.

Calls to the function pass floating-point arguments in integer registers. If the result is a
floating-point value, the value is returned in integer registers. This duplicates the behavior of
compilation targeting software floating-point.

This keyword enables the same library to be used by sources compiled to use hardware and
software floating-point.

Note

In C++, if a virtual function qualified with the __softfp keyword is to be overridden, the
overriding function must also be declared as __softfp. If the functions do not match, the
compiler generates an error.

. __attribute_((pcs("calling _convention"))) function attribute on page 5-57

. --fpu=name on page 3-100

. #pragma softfp_linkage, #pragma no_softfp_linkage on page 5-112

. Compiler support for floating-point computations and linkage on page 6-66 in Using the
Compiler.
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5.16 SVC

5.16.1 Syntax

5.16.2 Usage

5.16.3 Example

5.16.4 Errors

5.16.5 See also

Compiler-specific Features

The __svc keyword declares a SuperVisor Call (SVC) function taking up to four integer-like
arguments and returning up to four results in a value_in_regs structure.

__svc is a function qualifier. It affects the type of a function.

__svc(int svc_num) return-type function-name([argument-Tist]);

Where:

svc_num Is the immediate value used in the SVC instruction.
It is an expression evaluating to an integer in the range:
. 0 to 2241 (a 24-bit value) in an ARM instruction
. 0-255 (an 8-bit value) in a 16-bit Thumb instruction.

This causes function invocations to be compiled inline as an AAPCS-compliant operation that
behaves similarly to a normal call to a function.

You can use the __value_in_regs qualifier to specify that a small structure of up to 16 bytes is
returned in registers, rather than by the usual structure-passing mechanism defined in the
AAPCS.

__svc(42) void terminate_1(int procnum); // terminate_l returns no results
__svc(42) int terminate_2(int procnum); // terminate_2 returns one result
typedef struct res_type

{
int res_1;
int res_2;
int res_3;
int res_4;
} res_type;

__svc(42) __value_in_regs res_type terminate_3(int procnum);
// terminate_3 returns more than
// one result

When an ARM architecture variant or ARM architecture-based processor that does not support
an SVC instruction is specified on the command line using the --cpu option, the compiler
generates an error.

. --cpu=name on page 3-49
. __value_in_regs on page 5-26
. SVC on page 3-219 in the Assembler Reference.
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5.17 __svc_indirect
The __svc_indirect keyword passes an operation code to the SVC handler in ri12.

__svc_indirect is a function qualifier. It affects the type of a function.

5.17.1 Syntax

__svc_indirect(int svc_num)
return-type function-name(int real_num[, argument-1ist]);

Where:
svc_num Is the immediate value used in the SVC instruction.
It is an expression evaluating to an integer in the range:
. 0 to 2241 (a 24-bit value) in an ARM instruction
. 0-255 (an 8-bit value) in a 16-bit Thumb instruction.
real_num Is the value passed in r12 to the handler to determine the function to

perform.
To use the indirect mechanism, your system handlers must make use of the r12 value to select
the required operation.
5.17.2 Usage

You can use this feature to implement indirect SVCs.

5.17.3 Example
int __svc_indirect(@) joctl(int svcino, int fn, void =argp);
Calling:
ioct1(IOCTL+4, RESET, NULL);

compiles to SVC #0 with I0CTL+4 in rl2.

5.17.4 Errors

When an ARM architecture variant or ARM architecture-based processor that does not support
an SVC instruction is specified on the command line using the --cpu option, the compiler
generates an error.

5.17.5 See also
. --cpu=name on page 3-49
. __value in_regs on page 5-26
. SVC on page 3-219 in the Assembler Reference.
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5.18 __svc_indirect_r7
The __svc_indirect_r7 keyword behaves like __svc_indirect, but uses r7 instead of r12.

__svc_indirect_r7 is a function qualifier. It affects the type of a function.

5.18.1 Syntax

__svc_indirect_r7(int svc_num)
return-type function-name(int real_num[, argument-1ist]);

Where:
svc_num Is the immediate value used in the SVC instruction.
It is an expression evaluating to an integer in the range:
. 0 to 2241 (a 24-bit value) in an ARM instruction
. 0-255 (an 8-bit value) in a 16-bit Thumb instruction.
real_num Is the value passed in r7 to the handler to determine the function to perform.

5.18.2 Usage
Thumb applications on ARM Linux use __svc_indirect_r7 to make kernel syscalls.

You can also use this feature to implement indirect SVCs.

5.18.3 Example

long __svc_indirect_r7(0) \
SVC_write(unsigned, int fd, const char * buf, size_t count);
#define write(fd, buf, count) SVC_write(4, (fd), (buf), (count))

Calling:
write(fd, buf, count);

compiles to SVC #0 with r@ = fd, r1 = buf, r2 = count, and r7 = 4.

5.18.4 Errors

When an ARM architecture variant or ARM architecture-based processor that does not support
an SVC instruction is specified on the command line using the --cpu option, the compiler
generates an error.

5.18.5 See also
. __value_in_regs on page 5-26
. --cpu=name on page 3-49
. SVC on page 3-219 in the Assembler Reference.
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519 __value_in_regs

5.19.1 Syntax

5.19.2 Usage

5.19.3 Restrictions

5.19.4 Errors

5.19.5 Example

5.19.6 See also

The __value_in_regs qualifier instructs the compiler to return a structure of up to four integer
words in integer registers or up to four floats or doubles in floating-point registers rather than
using memory.

__value_in_regs is a function qualifier. It affects the type of a function.

__value_in_regs return-type function-name([argument-Tist]);
Where:

return-type is the type of a structure of up to four words in size.

Declaring a function __value_in_regs can be useful when calling functions that return more than
one result.

A C++ function cannot return a __value_in_regs structure if the structure requires copy
constructing.

If a virtual function declared as __value_in_regs is to be overridden, the overriding function
must also be declared as __value_in_regs. If the functions do not match, the compiler generates
an error.

Where the structure returned in a function qualified by __value_in_regs is too big, a warning is
produced and the __value_in_regs structure is then ignored.

typedef struct int64_struct
{
unsigned int lo;
unsigned int hi;
} int64_struct;
__value_in_regs extern
int64_struct mul64(unsigned a, unsigned b);

. Functions that return multiple values through registers on page 6-25 in Using the ARM
Compiler.
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5.20 __weak
This keyword instructs the compiler to export symbols weakly.
The __weak keyword can be applied to function and variable declarations, and to function
definitions.

5.20.1 Usage

Functions and variable declarations

For declarations, this storage class specifies an extern object declaration that,
even if not present, does not cause the linker to fault an unresolved reference.

For example:

__weak void f(void);

f(), // call f weakly

If the reference to a missing weak function is made from code that compiles to a
branch or branch link instruction, then either:

. The reference is resolved as branching to the next instruction. This
effectively makes the branch a NOP.

. The branch is replaced by a NOP instruction.

Function definitions

Functions defined with __weak export their symbols weakly. A weakly defined
function behaves like a normally defined function unless a nonweakly defined
function of the same name is linked into the same image. If both a nonweakly
defined function and a weakly defined function exist in the same image then all
calls to the function resolve to call the nonweak function. If multiple weak
definitions are available, the linker generates an error message, unless the linker
option --muldefweak is used. In this case, the linker chooses one for use by all
calls.

Functions declared with __weak and then defined without __weak behave as
nonweak functions.

5.20.2 Restrictions

There are restrictions when you qualify function and variable declarations, and function
definitions, with __weak.

Functions and variable declarations

A function or variable cannot be used both weakly and nonweakly in the same
compilation. For example, the following code uses f() weakly from g() and h():
void f(void);

void g()
{

}

__weak void f(void);
void h()
{

}

fO;

f0);
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5.20.3 Example

5.20.4 See also
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It is not possible to use a function or variable weakly from the same compilation
that defines the function or variable. The following code uses f() nonweakly from

h():

__weak void f(void);
void h()

fO);
}
void f() {}
The linker does not load the function or variable from a library unless another
compilation uses the function or variable nonweakly. If the reference remains
unresolved, its value is assumed to be NULL. Unresolved references, however, are
not NULL if the reference is from code to a position-independent section or to a
missing __weak function.

Function definitions

Weakly defined functions cannot be inlined.

__weak const int c; // assume 'c' is not present in final Tink
const int =f1() { return &c; } // '&c' returns non-NULL if
// compiled and Tlinked /ropi

__weak int i; // assume 'i' is not present in final Tink
int %f2() { return &i; } // '& "' returns non-NULL if

// compiled and Tinked /rwpi
__weak void f(void); // assume 'f' is not present in final 1ink
typedef void («FP)(void);
FP g() { return f; } // 'g" returns non-NULL if

// compiled and Tinked /ropi

. Creating Static Sofiware Libraries with armar for more information on library searching
. --muldefweak, --no_muldefweak on page 2-112 in the Linker Reference.
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5.21 __writeonly
The __writeonly type qualifier indicates that a data object cannot be read from.

In the C and C++ type system it behaves as a cv-qualifier like const or volatile. Its specific
effect is that an lvalue with __writeonly type cannot be converted to an rvalue.

Assignment to a __writeonly bitfield is not allowed if the assignment is implemented as
read-modify-write. This is implementation-dependent.

5.21.1 Example

void foo(__writeonly int =ptr)

{
wptr = 0; // allowed
printf("ptr value = %d\n", =ptr); // error
}
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5.22 __ declspec attributes

The _ declspec keyword enables you to specify special attributes of objects and functions. For
example, you can use the __declspec keyword to declare imported or exported functions and
variables, or to declare Thread Local Storage (TLS) objects.

The __decTspec keyword must prefix the declaration specification. For example:

__decTspec(noreturn) void overflow(void);
__declspec(thread) int 1;

Table 5-2 summarizes the available __decTspec attributes. __dec1spec attributes are storage class
modifiers. They do not affect the type of a function or variable.

Table 5-2 __declspec attributes that the compiler supports, and their equivalents

__declspec attribute non __declspec equivalent
__decTspec(d1Texport) _

__decTspec(dTTimport) -

~-declspec(noinTine) __attribute__((noinline))
——declspec(noreturn) __attribute__((noreturn))?
__decTspec(nothrow) _

__decTspec(notshared) _

__decTspec(thread) -

a. A GNU compiler extension that the ARM compiler supports.
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5.23 __declspec(dllexport)

5.23.1 Usage

5.23.2 Restrictions

5.23.3 Example

The __decTspec(d1lexport) attribute exports the definition of a symbol through the dynamic
symbol table when building DLL libraries. On classes, it controls the visibility of class
impedimenta such as vtables, construction vtables and RTTI, and sets the default visibility for
member function and static data members.

You can use __declspec(dllexport) on a function, a class, or on individual members of a class.

When an inline function is marked __declspec(d11export), the function definition might be
inlined, but an out-of-line instance of the function is always generated and exported in the same
way as for a non-inline function.

When a class is marked __declspec(d11export), for example,

class __declspec(dllexport) S { ... }; its static data members and member functions are all
exported. When individual static data members and member functions are marked with
__declIspec(dlTlexport), only those members are exported. vtables, construction vtable tables
and RTTI are also exported.

Note
The following declaration is correct:

class __declspec(dllexport) S { ... };
The following declaration is incorrect:

__declspec(dllexport) class S { ... };

In conjunction with --export_all1_vtb1, you can use __decIspec(notshared) to exempt a class or
structure from having its vtable, construction vtable table and RTTI exported.
--export_all_vtb1 and __declspec(d1lexport) are typically not used together.

If you mark a class with __declspec(d11export), you cannot then mark individual members of
that class with __declspec(d1Tlexport).

If you mark a class with __dec1spec(dllexport), ensure that all of the base classes of that class
are marked __decTspec(dlTexport).

If you export a virtual function within a class, ensure that you either export all of the virtual
functions in that class, or that you define them inline so that they are visible to the client.

The __declspec() required in a declaration depends on whether or not the definition is in the
same shared library.

/% This is the declaration for use in the same shared Tibrary as the =/
/% definition =/
__decTspec(dllexport) extern int mymod_get_version(void);

/% Translation unit containing the definition =/
__declspec(dlTexport) extern int mymod_get_version(void)
{

return 42;

}
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5.23.4 See also
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/% This is the declaration for use in a shared library that does not contain =/
/% the definition =/
__declspec(d1Timport) extern int mymod_get_version(void);

As a result of the following macro, a translation unit that does not have the definition in a
defining link unit sees __decIspec(d1Tlexport).

/% mymod.h - interface to my module x/
#ifdef BUILDING_MYMOD

#define MYMOD_API __declspec(dllexport)
#else /« not BUILDING_MYMOD =/

#define MYMOD_API __declspec(d1Timport)
#endif

MYMOD_API int mymod_get_version(void);

. __declspec(dllimport) on page 5-33

. __declspec(notshared) on page 5-37

. --export_all vtbl, --no_export all vtbl on page 3-90

. --use_definition_visibility on page 2-176 in the Linker Reference

. --visibility inlines hidden on page 3-217.
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5.24 __declspec(d1Timport)

5.241 Usage

5.24.2 Restrictions

5.24.3 Examples

5.24.4 See also

The __declspec(d1Timport) attribute imports a symbol through the dynamic symbol table when
linking against DLL libraries.

When an inline function is marked __declspec(d1Timport), the function definition in this
compilation unit might be inlined, but is never generated out-of-line. An out-of-line call or
address reference uses the imported symbol.

You can only use __decIspec(d11import) on extern functions and variables, and on classes.

When a class is marked __decTspec(d11import), its static data members and member functions
are all imported. When individual static data members and member functions are marked with
__declspec(d1Timport), only those members are imported.

If you mark a class with __declspec(d11import), you cannot then mark individual members of
that class with __declspec(d1Timport).

__declspec(d1Timport) int i;
class __declspec(d1limport) X { void f(); };

. __declspec(dllexport) on page 5-31.
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5.25 __declspec(noinline)

The __declspec(noinline) attribute suppresses the inlining of a function at the call points of the
function.

__declspec(noinline) can also be applied to constant data, to prevent the compiler from using
the value for optimization purposes, without affecting its placement in the object. This is a
feature that can be used for patchable constants, that is, data that is later patched to a different
value. It is an error to try to use such constants in a context where a constant value is required.
For example, an array dimension.

Note
This __declspec attribute has the function attribute equivalent __attribute__((noinline)).

5.25.1 Examples

/% Prevent y being used for optimization =/
__declspec(noinline) const int y = 5;

/% Suppress inlining of foo() wherever foo() is called =/
__decIspec(noinline) int foo(void);

5.25.2 See also

. #pragma inline, #pragma no_inline on page 5-102
. __attribute__((noinline)) constant variable attribute on page 5-76
. __attribute__((noinline)) function attribute on page 5-51.
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5.26 __declspec(noreturn)

The __decTspec(noreturn) attribute asserts that a function never returns.

Note

This attribute has the function equivalent __attribute((noreturn)). However,
__attribute((noreturn)) and __declspec(noreturn) differ in that when compiling a function
definition, if the function reaches an explicit or implicit return, __attribute((noreturn)) is
ignored and the compiler generates a warning. This does not apply to __declspec(noreturn).

5.26.1 Usage

Use this attribute to reduce the cost of calling a function that never returns, such as exit(). If a
noreturn function returns to its caller, the behavior is undefined.

5.26.2 Restrictions

The return address is not preserved when calling the noreturn function. This limits the ability of
a debugger to display the call stack.

5.26.3 Example

__decTspec(noreturn) void overflow(void); // never return on overflow
int negate(int x)

{
if (x == 0x80000000) overflow();
return -x;
}
5.26.4 See also
. __attribute _((noreturn)) function attribute on page 5-55.
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5.27 __declspec(nothrow)

5.27.1 Usage

5.27.2 Restrictions

5.27.3 Example

5.27.4 See also

The __decTspec(nothrow) attribute asserts that a call to a function never results in a C++
exception being propagated from the call into the caller.

The ARM library headers automatically add this qualifier to declarations of C functions that,
according to the ISO C Standard, can never throw.

If the compiler knows that a function can never throw out, it might be able to generate smaller
exception-handling tables for callers of that function.

If a call to a function results in a C++ exception being propagated from the call into the caller,
the behavior is undefined.

This modifier is ignored when not compiling with exceptions enabled.

struct S
{

~5();
b

__decTspec(nothrow) extern void f(void);
void g(void)
{

S's;

f0);
}
. --force_new_nothrow, --no_force_new_nothrow on page 3-94
. Using the ::operator new function on page 6-15.

ARM DUI 04911
ID012213

Copyright © 2010-2013 ARM. All rights reserved. 5-36
Non-Confidential



Compiler-specific Features

5.28 __declspec(notshared)

5.28.1 Example

The __declspec(notshared) attribute prevents a specific class from having its virtual functions
table and RTTI exported. This holds true regardless of other options you apply. For example, the
use of --export_all_vtb1 does not override __decIspec(notshared).

struct __declspec(notshared) X

{
virtual int f();
b // do not export this
int X::f()
{
return 1;
}
struct Y : X
{
virtual int g();
}; // do export this
int Y::g()
{
return 1;
}
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5.29 __declspec(thread)

The __declspec(thread) attribute asserts that variables are thread-local and have thread storage
duration, so that the linker arranges for the storage to be allocated automatically when a thread
is created.

Note
The keyword __thread is supported as a synonym for __declspec(thread).

5.29.1 Restrictions

File-scope thread-local variables cannot be dynamically initialized.

5.29.2 Example

__declspec(thread) int 1;
__thread int j; // same as __decspec(thread) int j;
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5.30 Function attributes

The __attribute__ keyword enables you to specify special attributes of variables or structure
fields, functions, and types. The keyword format is either of the following:

__attribute__((attributel, attribute2, ...))
__attribute__((__attributel__, __attribute2__, ...))

For example:

void % Function_Attributes_malloc_0(int b) __attribute__((malloc));
static int b __attribute__((__unused__));

Table 5-3 summarizes the available function attributes.

Table 5-3 Function attributes that the compiler supports, and their equivalents

Function attribute Non-attribute equivalent

__attribute__((alias)) -

__attribute__((always_inline)) __forceinline

__attribute__((const)) __pure

__attribute__((constructor[(priority)])) -

__attribute__((deprecated)) -

__attribute__((destructor[(priority)1)) -

__attribute__((format_arg(string-index))) -

__attribute__((malloc)) -

__attribute__((noinTine)) __declspec(noinTine)

__attribute__((no_instrument_function)) -

__attribute__((nomerge)) -

__attribute__((nonnulT)) -

__attribute__((noreturn)) __decTspec(noreturn))

__attribute__((notailcall)) -

__attribute__((pcs("calling_convention™))) -

__attribute__((pure)) -

__attribute__((section("name"))) -

__attribute__((unused)) -

__attribute__((used)) -

__attribute__((visibility("visibility_type"))) -

__attribute__((weak)) __weak

__attribute__((weakref("target"))) -
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5.30.1 Usage
You can set these function attributes in the declaration, the definition, or both. For example:
void AddGlobals(void) __attribute__((always_inline));
__attribute__((always_inline)) void AddGlobals(void) {...}
When function attributes conflict, the compiler uses the safer or stronger one. For example,
__attribute__((used)) is safer than __attribute__((unused)), and __attribute__((noinline)) is
safer than __attribute__((always_inTline)).
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5.31 __attribute__((alias)) function attribute

5.31.1 Syntax

This function attribute enables you to specify multiple aliases for a function.
Aliases must be defined in the same translation unit as the original function.

In the output object file, the compiler replaces alias calls with a call to the original function
name, and emits the alias alongside the original name. For example:

static int oldname(int x, int y) {
return x + y;
}
static int newname(int x, int y) __attribute__((alias("oldname")));
int caller(int x, int y) {
return oldname(x,y) + newname(x,y);

}

This code compiles to:

AREA ||.text||, CODE, READONLY, ALIGN=2

newname ; Alternate entry point
oldname PROC

MoV r2,ro

ADD rg,r2,rl

BX Ir

ENDP

caller PROC
PUSH {r4,r5,1r}

MOV r3,ro
MoV rd,rl
Mov rl,r4
Mov ro,r3

BL oldname
MOV r5,ro
Mov rl,r4
Mov ro,r3

BL oldname
ADD ro,rd,rs
POP {rd,r5,pc}
ENDP

If the original function is defined as static but the alias is defined as extern, then the compiler
changes the original function to be external.

Note
This function attribute is a GNU compiler extension that the ARM compiler supports.

Note

Variables names might also be aliased using the corresponding variable attribute
__attribute__((alias)).

return-type newname([argument-1ist]) __attribute__((alias("oldname")));

Where:
oldname is the name of the function to be aliased
newname is the new name of the aliased function.
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5.31.3 See also

#include <stdio.h>
void foo(void)
{
printf("%s\n", __FUNCTION__);
}
void bar(void) __attribute__((alias("foo")));
void gazonk(void)

bar(); // calls foo

. __attribute _ ((alias)) variable attribute on page 5-72.
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5.32 __attribute__((always_inline)) function attribute

5.32.1 Example

5.32.2 See also

This function attribute indicates that a function must be inlined.

The compiler attempts to inline the function, regardless of the characteristics of the function.
However, the compiler does not inline a function if doing so causes problems. For example, a
recursive function is inlined into itself only once.

Note

This function attribute is a GNU compiler extension that the ARM compiler supports. It has the
keyword equivalent __forceinTine.

static int max(int x, int y) __attribute__((always_inline));
static int max(int x, int y)

{

return x >y ? x :y; // always inline if possible
}
. --forceinline on page 3-95

. _forceinline on page 5-10.
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5.33 __attribute__((const)) function attribute

5.33.1 Example

5.33.2 See also

Many functions examine only the arguments passed to them, and have no effects except for the
return value. This is a much stricter class than __attribute__((pure)), because a function is not
permitted to read global memory. If a function is known to operate only on its arguments then
it can be subject to common sub-expression elimination and loop optimizations.

Note

This function attribute is a GNU compiler extension that the ARM compiler supports. It has the
keyword equivalent __pure.

int Function_Attributes_const_0(int b) __attribute__((const));
int Function_Attributes_const_0(int b)

{
int alocal=0;
alocal += Function_Attributes_const_0(b);
alocal += Function_Attributes_const_0(b);
return alocal;

}

In this code Function_Attributes_const_0 might be called once only, with the result being
doubled to obtain the correct return value.

. __attribute _ ((pure)) function attribute on page 5-58

. Functions that return the same result when called with the same arguments on page 6-26
in Using the Compiler.
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5.34 __attribute__((constructor[(priority)])) function attribute

This attribute causes the function it is associated with to be called automatically before main()
is entered.

Note
This attribute is a GNU compiler extension that the ARM compiler supports.

5.34.1 Syntax
__attribute__((constructor[(priority)]))

Where priority is an optional integer value denoting the priority. A constructor with a low
integer value runs before a constructor with a high integer value. A constructor with a priority
runs before a constructor without a priority.

Priority values up to and including 100 are reserved for internal use. If you use these values, the
compiler gives a warning. Priority values above 100 are not reserved.

5.34.2 Usage

You can use this attribute for start-up or initialization code. For example, to specify a function
that is to be called when a DLL is loaded.

This attribute can be preferable to the linker option --init=symbol if you are using GNU
makefiles unmodified to build with the ARM compiler. That is, if you are using
--translate_gcc, --translate_gld, or --translate_g++.

5.34.3 Example

In the following example, the constructor functions are called before execution enters main(), in
the order specified:

int my_constructor(void) __attribute__((constructor));
int my_constructor2(void) __attribute__((constructor(102)));
int my_constructor3(void) __attribute__((constructor(101)));

int my_constructor(void) /+ This is the 3rd constructor =/

{ /% function to be called =/
return 0;
}
int my_constructor2(void) /+ This is the 1st constructor =/
{ /% function to be called x/
return 0;
}
int my_constructor3(void) /+ This is the 2nd constructor =/
{ /% function to be called x/
return 0;
}
5.34.4 Seealso
. __attribute _((destructor([(priority)])) function attribute on page 5-48
. --init=symbol on page 2-83 in the Linker Reference
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. --translate_gcc on page 3-200
. --translate_gld on page 3-202
. --translate_g++ on page 3-198.
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5.35 __attribute__((deprecated)) function attribute

This function attribute indicates that a function exists but the compiler must generate a warning
if the deprecated function is used.

Note
This function attribute is a GNU compiler extension that the ARM compiler supports.

5.35.1 Example

int Function_Attributes_deprecated_0(int b) __attribute__((deprecated));
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5.36 __attribute__((destructor[(priority)])) function attribute

5.36.1 Syntax

5.36.2 Usage

5.36.3 Example

This attribute causes the function it is associated with to be called automatically after main()
completes or after exit() is called.

Note
This attribute is a GNU compiler extension that the ARM compiler supports.

__attribute__((destructor[(priority)]))

Where priority is an optional integer value denoting the priority. A destructor with a high
integer value runs before a destructor with a low value. A destructor with a priority runs before
a destructor without a priority.

Priority values up to and including 100 are reserved for internal use. If you use these values, the
compiler gives a warning. Priority values above 100 are not reserved.

This attribute can be preferable to the linker option --fini=symbo] if you are using GNU
makefiles unmodified to build with the ARM compiler. That is, if you are using
--translate_gcc, --translate_gld, or --translate_g++.

int my_destructor(void) __attribute__((destructor));

int my_destructor(void) /« This function is called after main() =/

{ /+ completes or after exit() is called. %/
return 0;
}
5.36.4 See also
. __attribute _((constructor([(priority)])) function attribute on page 5-45
. --fini=symbol on page 2-69 in the Linker Reference
. --translate_gcc on page 3-200
. --translate_gld on page 3-202
. --translate_g++ on page 3-198.
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5.37 __attribute__((format_arg(string-index))) function attribute

This function attribute specifies that a user-defined function modifies format strings. Use of this
attribute enables calls to functions like printf(), scanf(), strftime(), or strfmon(), whose
operands are a call to the user-defined function, to be checked for errors.

Note
This function attribute is a GNU compiler extension that the ARM compiler supports.
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5.38 __attribute__((malloc)) function attribute

This function attribute indicates that the function can be treated like malloc and the compiler can
perform the associated optimizations.

Note
This function attribute is a GNU compiler extension that the ARM compiler supports.

5.38.1 Example

void % Function_Attributes_malloc_0(int b) __attribute__((malloc));
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5.39 __attribute__((noinTline)) function attribute

5.39.1 Example

This function attribute suppresses the inlining of a function at the call points of the function.

Note

This function attribute is a GNU compiler extension that the ARM compiler supports. It has the
__declspec equivalent __declspec(noinline).

int fn(void) __attribute__((noinline));

int fn(void)

{
return 42;

}
5.39.2 See also

. #pragma inline, #pragma no_inline on page 5-102

. __attribute__((noinline)) constant variable attribute on page 5-76

. __declspec(noinline) on page 5-34.
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5.40 __attribute__((no_instrument_function)) function attribute

Functions marked with this attribute are not profiled by --gnu_instrument.

5.40.1 See also
. --gnu_instrument, --no_gnu_instrument on page 3-109.
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5.41 __attribute__((nomerge)) function attribute

This function attribute prevents calls to the function that are distinct in the source from being
combined in the object code.

5.41.1 See also

. __attribute _((notailcall)) function attribute on page 5-56
. --retain=option on page 3-184.
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542 __attribute__((nonnull)) function attribute

5.42.1 Syntax

5.42.2 Example

This function attribute specifies function parameters that are not supposed to be null pointers.
This enables the compiler to generate a warning on encountering such a parameter.

Note
This function attribute is a GNU compiler extension that the ARM compiler supports.

__attribute__((nonnull(arg-index, ...)))
Where arg-index, ... denotes the argument index list.

If no argument index list is specified, all pointer arguments are marked as nonnull.

The following declarations are equivalent:

void = my_memcpy (void xdest, const void =src, size_t len) __attribute__((nonnull (1,

2)));

void = my_memcpy (void =dest, const void =src, size_t Ten) __attribute__((nonnull));
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543 __attribute__((noreturn)) function attribute

This function attribute informs the compiler that the function does not return. The compiler can
then perform optimizations by removing the code that is never reached.

Note

This function attribute is a GNU compiler extension that the ARM compiler supports. It has the
__declspec equivalent __declspec(noreturn). However, __attribute((noreturn)) and
__decl1spec(noreturn) differ in that when compiling a function definition, if the function reaches
an explicit or implicit return, __attribute((noreturn)) is ignored and the compiler generates a
warning. This does not apply to __decTspec(noreturn).

5.43.1 Example

int Function_Attributes_NoReturn_0(void) __attribute__((noreturn));

5.43.2 See also

. __declspec(noreturn) on page 5-35.
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5.44 __attribute__((notailcall)) function attribute

This function attribute prevents tailcalling of the function. That is, the function is always called
with a branch-and-link, even if (because the call occurs at the end of a function) the
branch-and-link could be converted to a branch.

5.44.1 See also

. __attribute __((nomerge)) function attribute on page 5-53
. --retain=option on page 3-184.
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5.45 __attribute__((pcs("calling_convention"))) function attribute

5.45.1 Syntax

5.45.2 See also

This function attribute specifies the calling convention on targets with hardware floating-point,
as an alternative to the __softfp keyword.

Note
This function attribute is a GNU compiler extension that the ARM compiler supports.

__attribute__((pcs("calling_convention")))
Where calling_convention is one of the following:
aapcs uses integer registers, as for __softfp.

aapcs-vfp  uses floating-point registers.

. __sofifp on page 5-22
. Compiler support for floating-point computations and linkage on page 6-66 in Using the
Compiler.
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5.46 __attribute__((pure)) function attribute

5.46.1 Example

Many functions have no effects except to return a value, and their return value depends only on
the parameters and global variables. Functions of this kind can be subject to data flow analysis
and might be eliminated.

Note
This function attribute is a GNU compiler extension that the ARM compiler supports.

Although related, this function attribute is not equivalent to the __pure keyword. The function
attribute equivalent to __pure is __attribute__((const)).

int Function_Attributes_pure_0(int b) __attribute__((pure));
int Function_Attributes_pure_0(int b)

{
return b++;

}

int foo(int b)

{
int alocal=0;
alocal += Function_Attributes_pure_0(b);
alocal += Function_Attributes_pure_0(b);
return 0;

}

The call to Function_Attributes_pure_0 in this example might be eliminated because its result
is not used.
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5.47 __attribute__((section("name"))) function attribute

5.47.1 Example

5.47.2 See also

The section function attribute enables you to place code in different sections of the image.

Note

This function attribute is a GNU compiler extension that the ARM compiler supports.

In the following example, Function_Attributes_section_0 is placed into the RO section
new_section rather than .text.

void Function_Attributes_section_0 (void)
__attribute__((section ("new_section")));
void Function_Attributes_section_0 (void)
{
static int aStatic =0;
aStatic++;

}
In the following example, section function attribute overrides the #pragma arm section setting.

#pragma arm section code="foo"
int f2()
{
return 1;
// into the 'foo' area
__attribute__((section ("bar"))) int f3()

{
return 1;
} // into the 'bar' area
int f4()
{
return 1;
} // into the 'foo' area

#pragma arm section

. #pragma arm section [section_type_list] on page 5-89.
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548 __attribute__((unused)) function attribute

5.48.1 Example

The unused function attribute prevents the compiler from generating warnings if the function is
not referenced. This does not change the behavior of the unused function removal process.

Note

This function attribute is a GNU compiler extension that the ARM compiler supports.

static int Function_Attributes_unused_0(int b) __attribute__((unused));
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549 __attribute__((used)) function attribute

5.49.1 Example

5.49.2 See also

This function attribute informs the compiler that a static function is to be retained in the object
file, even if it is unreferenced.

Static functions marked as used are emitted to a single section, in the order they are declared.
You can specify the section functions are placed in using __attribute__((section("name"))).

Functions marked with __attribute__((used)) are tagged in the object file to avoid removal by
linker unused section removal.

Note
This function attribute is a GNU compiler extension that the ARM compiler supports.

Note

Static variables can also be marked as used using __attribute__((used)).

static int lose_this(int);
static int keep_this(int) __attribute__((used)); // retained in object file
static int keep_this_too(int) __attribute__((used)); // retained in object file

. __attribute _ ((section("name"))) function attribute on page 5-59.

. __attribute _((used)) variable attribute on page 5-81

. Elimination of unused sections on page 5-4 in Using the Linker.
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5.50 __attribute__((visibility("visibility_type"))) function attribute

5.50.1 Syntax

5.50.2 Usage

5.50.3 Example

5.50.4 See also

This function attribute affects the visibility of ELF symbols.

Note

This attribute is a GNU compiler extension that the ARM compiler supports.

__attribute__((visibility("visibility_type")))

Where visibility_type is one of the following:

default

hidden

internal

protected

The assumed visibility of symbols can be changed by other options. Default
visibility overrides such changes. Default visibility corresponds to external
linkage.

The symbol is not placed into the dynamic symbol table, so no other executable
or shared library can directly reference it. Indirect references are possible using
function pointers.

Unless otherwise specified by the processor-specific Application Binary
Interface (psABI), internal visibility means that the function is never called from
another module.

The symbol is placed into the dynamic symbol table, but references within the
defining module bind to the local symbol. That is, the symbol cannot be
overridden by another module.

Except when specifying default visibility, this attribute is intended for use with declarations that
would otherwise have external linkage.

You can apply this attribute to functions and variables in C and C++. In C++, it can also be
applied to class, struct, union, and enum types, and namespace declarations.

void __attribute__((visibility("internal"))) foo()

{

}

. --arm_linux on page 3-16

. --visibility inlines hidden on page 3-217

. --hide_all, --no_hide_all on page 3-113

. __attribute__((visibility("visibility _type"))) variable attribute on page 5-82.

ARM DUI 04911
ID012213

Copyright © 2010-2013 ARM. All rights reserved. 5-62

Non-Confidential



Compiler-specific Features

5,51 __attribute__((weak)) function attribute

5.51.1 Example

5.51.2 See also

Functions defined with __attribute__((weak)) export their symbols weakly.

Functions declared with __attribute__((weak)) and then defined without
__attribute__((weak)) behave as weak functions. This is not the same behavior as the __weak
keyword.

Note
This function attribute is a GNU compiler extension that the ARM compiler supports.

extern int Function_Attributes_weak_0 (int b) __attribute__((weak));

. __weak on page 5-27.
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5.52 __attribute__((weakref("target"))) function attribute

5.52.1 Syntax

5.52.2 Example

5.52.3 Restrictions

This function attribute marks a function declaration as an alias that does not by itself require a
function definition to be given for the target symbol.

Note
This function attribute is a GNU compiler extension that the ARM compiler supports.

__attribute__((weakref("target")))

Where target is the target symbol.

In the following example, foo() calls y() through a weak reference:
extern void y(void);

static void x(void) __attribute__((weakref("y")));

void foo (void)

{
x0;
-

This attribute can only be used on functions with static linkage.
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5.53 Type attributes

The __attribute__ keyword enables you to specify special attributes of variables or structure
fields, functions, and types. The keyword format is either of the following:

__attribute__((attributel, attribute2, ...))
__attribute__((__attributel__, __attribute2__, ...))

For example:

void % Function_Attributes_malloc_0(int b) __attribute__((malloc));
static int b __attribute__((__unused__));

Table 5-4 summarizes the available type attributes.

Table 5-4 Type attributes that the compiler supports, and their equivalents

Type attribute Non-attribute equivalent

__attribute__((bitband)) -

__attribute__((aligned)) __align

__attribute__((packed)) __packeda

__attribute__((transparent_union)) -

a. The __packed qualifier does not affect type in GNU mode.
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5.54 __attribute__((bitband)) type attribute

5.54.1 Restrictions

__attribute__((bitband)) is a type attribute that gives you efficient atomic access to single-bit
values in SRAM and Peripheral regions of the memory architecture. It is possible to set or clear
a single bit directly with a single memory access in certain memory regions, rather than having
to use the traditional read, modify, write approach. It is also possible to read a single bit directly
rather than having to use the traditional read then shift and mask operation. Example 5-6
illustrates the use of __attribute__((bitband)).

Example 5-6 Using __attribute__((bitband))

typedef struct {

int i @ 1;
int j @ 2;
int k : 3;

} BB __attribute__((bitband));
BB bb __attribute__((at(0x20000004));

void foo(void)
{

bb.i = 1;
}

For peripherals that are sensitive to the memory access width, byte, halfword, and word stores
or loads to the alias space are generated for char, short, and int types of bitfields of bit-banded
structs respectively.

In Example 5-7, bit-banded access is generated for bb. 1.

Example 5-7 Bitfield bit-band access

typedef struct {

char i : 1;
int j @ 2;
int k : 3;

} BB __attribute__((bitband));

BB bb __attribute__((at(0x20000004)));

void foo()
{

bb.i = 1;
}

If you do not use __attribute__((at())) to place the bit-banded variable in the bit-band region,
you must relocate it using another method. You can do this by either using an appropriate
scatter-loading description file or by using the --rw_base linker command-line option. See the
Linker Reference for more information.

The following restrictions apply:

. This type attribute can only be used with struct. Any union type or other aggregate type
with a union as a member cannot be bit-banded.
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Members of structs cannot be bit-banded individually.
Bit-banded accesses are only generated for single-bit bitfields.
Bit-banded accesses are not generated for const objects, pointers, and local objects.

Bit-banding is only available on some processors. For example, the Cortex-M3 and
Cortex-M4 processors.

__attribute _((at(address))) variable attribute on page 5-73
--bitband on page 3-28
the Technical Reference Manual for your processor.
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5.55 __attribute__((aligned)) type attribute

The aligned type attribute specifies a minimum alignment for the type.

Note
This type attribute is a GNU compiler extension that the ARM compiler supports.
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5.56 __attribute((packed)) type attribute

5.56.1 Errors

5.56.2 See also

The packed type attribute specifies that a type must have the smallest possible alignment.

Note
This type attribute is a GNU compiler extension that the ARM compiler supports.

Taking the address of a field with the packed attribute or in a structure with the packed attribute
yields a __packed-qualified pointer. The compiler produces a type error if you attempt to
implicitly cast this pointer to a non-__packed pointer. This contrasts with its behavior for
address-taken fields of a #pragma packed structure.

The compiler generates a warning message if you use this attribute in a typedef.

. __packed on page 5-17

. __attribute __((packed)) variable attribute on page 5-77
. #pragma pack(n) on page 5-108

. Packed structures on page 6-11

. The _packed qualifier and unaligned data access in C and C++ code on page 6-48 in

Using the Compiler
. Comparisons of an unpacked struct, a __packed struct, and a struct with individually
__packed fields, and of a __packed struct and a #pragma packed struct on page 6-53 in
Using the Compiler.
ARM DUI 0491 Copyright © 2010-2013 ARM. Al rights reserved. 5-69
ID012213 Non-Confidential



Compiler-specific Features

5.57 __attribute__((transparent_union)) type attribute

The transparent_union type attribute enables you to specify a transparent_union type, that is, a
union data type qualified with __attribute__((transparent_union))__.

When a function is defined with a parameter having transparent union type, a call to the function
with an argument of any type in the union results in the initialization of a union object whose
member has the type of the passed argument and whose value is set to the value of the passed
argument.

When a union data type is qualified with __attribute__((transparent_union)), the transparent
union applies to all function parameters with that type.

Note
This type attribute is a GNU compiler extension that the ARM compiler supports.

Note

Individual function parameters might also be qualified with the corresponding
__attribute__((transparent_union)) variable attribute.

5.57.1 Example

typedef union { int i; float f; } U __attribute__((transparent_union));
void foo(U u)

{
static int s;
S += U.1; /% Use the 'int' field =/
}
void caller(void)
{
foo(1); /% u.i is set to 1 #/
foo(1.0f); /% u.f is set to 1.0f x/
}

5.57.2 Mode

Supported in GNU mode only.

5.57.3 See also

. __attribute _ ((transparent union)) variable attribute on page 5-79.
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5.58 Variable attributes

The __attribute__ keyword enables you to specify special attributes of variables or structure
fields, functions, and types. The keyword format is either of the following:

__attribute__((attributel, attribute2, ...))
__attribute__((__attributel__, __attribute2__, ...))

For example:

void % Function_Attributes_malloc_0(int b) __attribute__((malloc));
static int b __attribute__((__unused__));

Table 5-5 summarizes the available variable attributes.

Table 5-5 Variable attributes that the compiler supports, and their equivalents

Variable attribute Non-attribute equivalent

__attribute__((alias)) _

__attribute__((at(address))) -

__attribute__((aligned)) -

__attribute__((deprecated)) -

__attribute__((noinline))

__attribute__((packed)) _

__attribute__((section("name"))) -

__attribute__((transparent_union)) -

__attribute__((unused)) -

__attribute__((used)) _

__attribute__((visibility("visibility_type"))) -

__attribute__((weak)) __weak

__attribute__((weakref("target")))

__attribute__((zeroinit)) -
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5,59 __attribute__((alias)) variable attribute

This variable attribute enables you to specify multiple aliases for a variable.
Aliases must be defined in the same translation unit as the original variable.

In the output object file, the compiler replaces alias references with a reference to the original
variable name, and emits the alias alongside the original name. For example:

int oldname = 1;
extern int newname __attribute__((alias("oldname")));

This code compiles to:

LDR rl,[r0,#0] ; oldname
oldname
newname

DCD 0x00000001

If the original variable is defined as static but the alias is defined as extern, then the compiler
changes the original variable to be external.

Note

Function names might also be aliased using the corresponding function attribute
__attribute__((alias)).

5.59.1 Syntax

type newname __attribute__((alias("oldname")));

Where:
oldname is the name of the variable to be aliased
newname is the new name of the aliased variable.

5.59.2 Example

#include <stdio.h>

int oldname = 1;

extern int newname __attribute__((alias("oldname"))); // declaration
void foo(void)

{
printf("newname = %d\n", newname); // prints 1
}
5.59.3 See also
. __attribute _((alias)) function attribute on page 5-41.
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5.60 __attribute__((at(address))) variable attribute
This variable attribute enables you to specify the absolute address of a variable.
The variable is placed in its own section, and the section containing the variable is given an
appropriate type by the compiler:
. Read-only variables are placed in a section of type RO.
. Initialized read-write variables are placed in a section of type RW.
Variables explicitly initialized to zero are placed in:
— A section of type ZI in RVCT 4.0 and later.
— A section of type RW (not ZI) in RVCT 3.1 and earlier. Such variables are not
candidates for the ZI-to-RW optimization of the compiler.
. Uninitialized variables are placed in a section of type ZI.
Note
GNU compilers do not support this variable attribute.
5.60.1 Syntax
__attribute__((at(address)))
Where:
address is the desired address of the variable.
5.60.2 Restrictions
The linker is not always able to place sections produced by the at variable attribute.
The compiler faults use of the at attribute when it is used on declarations with incomplete types.
5.60.3 Errors
The linker gives an error message if it is not possible to place a section at a specified address.
5.60.4 Examples
const int x1 __attribute__((at(0x10000))) = 10; /x RO =/
int x2 __attribute__((at(0x12000))) = 10; /+ RW =/
int x3 __attribute__((at(0x14000))) = 0; /+ RVCT 3.1 and earlier: RW.
%« RVCT 4.0 and Tater: ZI. x/
int x4 __attribute__((at(0x16000))); /+ ZI =/
5.60.5 See also
. Using _ at sections to place sections at a specific address on page 8-37 in Using the
Linker.
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5.61 __attribute__((aligned)) variable attribute

The aligned variable attribute specifies a minimum alignment for the variable or structure field,
measured in bytes.

Note
This variable attribute is a GNU compiler extension that the ARM compiler supports.

5.61.1 Examples

/% Aligns on 16-byte boundary =/
int x __attribute__((aligned (16)));

/% In this case, the alignment used is the maximum alignment for a scalar data type.

For ARM, this is 8 bytes. =/
short my_array[3] __attribute__((aligned));

5.61.2 See also

. __align on page 5-6.
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5.62 __attribute__((deprecated)) variable attribute

5.62.1 Example

The deprecated variable attribute enables the declaration of a deprecated variable without any
warnings or errors being issued by the compiler. However, any access to a deprecated variable
creates a warning but still compiles. The warning gives the location where the variable is used

and the location where it is defined. This helps you to determine why a particular definition is
deprecated.

Note
This variable attribute is a GNU compiler extension that the ARM compiler supports.

extern int Variable_Attributes_deprecated_0 __attribute__((deprecated));
extern int Variable_Attributes_deprecated_1 __attribute__((deprecated));
void Variable_Attributes_deprecated_2()
{
Variable_Attributes_deprecated_0=1;
Variable_Attributes_deprecated_1=2;
}

Compiling this example generates two warning messages.
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5.63 __attribute__((noinline)) constant variable attribute

5.63.1 Example

5.63.2 See also

The noinline variable attribute prevents the compiler from making any use of a constant data
value for optimization purposes, without affecting its placement in the object. This feature can
be used for patchable constants, that is, data that is later patched to a different value. It is an error
to try to use such constants in a context where a constant value is required. For example, an array
dimension.

__attribute__((noinline)) const int m = 1;

. #pragma inline, #pragma no_inline on page 5-102

. __attribute__((noinline)) function attribute on page 5-51

. __declspec(noinline) on page 5-34.
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5.64 __attribute__((packed)) variable attribute

5.64.1 Example

5.64.2 See also

The packed variable attribute specifies that a variable or structure field has the smallest possible
alignment. That is, one byte for a variable, and one bit for a field, unless you specify a larger
value with the aligned attribute.

Note
This variable attribute is a GNU compiler extension that the ARM compiler supports.

struct

{

char a;

int b __attribute__((packed));
} Variable_Attributes_packed_0;

. __packed on page 5-17

. __attribute((packed)) type attribute on page 5-69
. #pragma pack(n) on page 5-108

. Packed structures on page 6-11

. The _packed qualifier and unaligned data access in C and C++ code on page 6-48 in

Using the Compiler
. Comparisons of an unpacked struct, a __packed struct, and a struct with individually
__packed fields, and of a __packed struct and a #pragma packed struct on page 6-53 in
Using the Compiler.
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5.65 __attribute__((section("name"))) variable attribute

5.65.1 Example

5.65.2 See also

Normally, the ARM compiler places the objects it generates in sections like .data and .bss.
However, you might require additional data sections or you might want a variable to appear in
a special section, for example, to map to special hardware. The section attribute specifies that
a variable must be placed in a particular data section. If you use the section attribute, read-only
variables are placed in RO data sections, read-write variables are placed in RW data sections

unless you use the zero_init attribute. In this case, the variable is placed in a ZI section.

Note
This variable attribute is a GNU compiler extension that the ARM compiler supports.

/% in RO section x/
const int descriptor[3] __attribute__((section ("descr"))) = { 1,2,3 };

/% in RW section x/
Tong Tong rw_initialized[10] __attribute__((section ("INITIALIZED_RW"))) = {5};

/% in RW section =/
Tong long rw[10] __attribute__((section ("RW")));

/% in ZI section x/
Tong long altstack[10] __attribute__((section ("STACK"), zero_init));

. How to find where a symbol is placed when linking on page 6-6 in Using the Linker

. Using fromelf'to find where a symbol is placed in an executable ELF image on page 3-12

in Using the fromelf Image Converter.
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5.66 __attribute__((transparent_union)) variable attribute

The transparent_union variable attribute, attached to a function parameter that is a union, means
that the corresponding argument can have the type of any union member, but the argument is
passed as if its type were that of the first union member.

Note

The C specification states that the value returned when a union is written as one type and read
back with another is undefined. Therefore, a method of distinguishing which type a
transparent_union is written in must also be passed as an argument.

Note
This variable attribute is a GNU compiler extension that the ARM compiler supports.

Note

You can also use this attribute on a typedef for a union data type. In this case it applies to all
function parameters with that type.

5.66.1 Mode

Supported in GNU mode only.

5.66.2 Example

typedef union
{
int myint;
float myfloat;
} transparent_union_t;
void Variable_Attributes_transparent_union_0(transparent_union_t alnion
__attribute__((transparent_union)))

{
static int aStatic;
aStatic +=aUnion.myint;
}
void Variable_Attributes_transparent_union_1()
{
int alocal =0;
float bLocal =0;
Variable_Attributes_transparent_union_0(alocal);
Variable_Attributes_transparent_union_0(bLocal);
}
5.66.3 See also
. __attribute _ ((transparent union)) type attribute on page 5-70.
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5.67 __attribute__((unused)) variable attribute

5.67.1 Example

Normally, the compiler warns if a variable is declared but is never referenced. This attribute
informs the compiler that you expect a variable to be unused and tells it not issue a warning if
it is not used.

Note
This variable attribute is a GNU compiler extension that the ARM compiler supports.

void Variable_Attributes_unused_0()

{
static int aStatic =0;
int aUnused __attribute__((unused));
int bUnused;
aStatic++;
}

In this example, the compiler warns that bUnused is declared but never referenced, but does not
warn about aUnused.

Note
The GNU compiler does not give any warning.
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5.68 __attribute__((used)) variable attribute

This variable attribute informs the compiler that a static variable is to be retained in the object
file, even if it is unreferenced.

Static variables marked as used are emitted to a single section, in the order they are declared.
You can specify the section that variables are placed in using
__attribute__((section("name"))).

Data marked with __attribute__((used)) is tagged in the object file to avoid removal by linker
unused section removal.

Note
This variable attribute is a GNU compiler extension that the ARM compiler supports.

Note
Static functions can also be marked as used using __attribute__((used)).

5.68.1 Usage

You can use __attribute__((used)) to build tables in the object.

5.68.2 Example
static int lose_this = 1;

static int keep_this __attribute__((used)) = 2; // retained in object file
static int keep_this_too __attribute__((used)) = 3; // retained in object file

5.68.3 See also

. __attribute _ ((section("name"))) variable attribute on page 5-78
. __attribute_((used)) function attribute on page 5-61
. Elimination of unused sections on page 5-4 in Using the Linker.
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5.69 __attribute__((visibility("visibility_type"))) variable attribute

This variable attribute affects the visibility of ELF symbols.

Note

This attribute is a GNU compiler extension that the ARM compiler supports.

5.69.1 Syntax

__attribute__((visibility("visibility_type")))

Where visibility_type is one of the following:

default

hidden

internal

protected

5.69.2 Usage

The assumed visibility of symbols can be changed by other options. Default
visibility overrides such changes. Default visibility corresponds to external
linkage.

The symbol is not placed into the dynamic symbol table, so no other executable
or shared library can directly reference it. Indirect references are possible using
function pointers.

Unless otherwise specified by the processor-specific Application Binary
Interface (psABI), internal visibility means that the function is never called from
another module.

The symbol is placed into the dynamic symbol table, but references within the
defining module bind to the local symbol. That is, the symbol cannot be
overridden by another module.

Except when specifying default visibility, this attribute is intended for use with declarations that
would otherwise have external linkage.

You can apply this attribute to functions and variables in C and C++. In C++, you can also
apply it to class, struct, union, and enum types, and namespace declarations.

5.69.3 Example

int i __attribute__((visibility("hidden")));

5.69.4 See also

. --arm_linux on page 3-16
. --hide_all, --no_hide_all on page 3-113
. __attribute__ ((visibility("visibility_type"))) function attribute on page 5-62.
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5.70 __attribute__((weak)) variable attribute

5.70.1 See also

The declaration of a weak variable is permitted, and acts in a similar way to __weak.

. in GNU mode:

extern int Variable_Attributes_weak_1 __attribute__((weak));

. the equivalent in non-GNU mode is:

__weak int Variable_Attributes_weak_compare;

Note

The extern qualifier is required in GNU mode. In non-GNU mode the compiler assumes that if
the variable is not extern then it is treated like any other non weak variable.

Note
This variable attribute is a GNU compiler extension that the ARM compiler supports.

. __weak on page 5-27.
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5.71 __attribute__((weakref("target"))) variable attribute

5.71.1 Syntax

5.71.2 Example

5.71.3 Restrictions

This variable attribute marks a variable declaration as an alias that does not by itself require a
definition to be given for the target symbol.

Note
This variable attribute is a GNU compiler extension that the ARM compiler supports.

__attribute__((weakref("target")))

Where target is the target symbol.

In the following example, a is assigned the value of y through a weak reference:

extern int vy;
static int x __attribute__((weakref("y")));

void foo (void)

{

int a = X;

This attribute can only be used on variables that are declared as static.
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5.72 __attribute__((zero_init)) variable attribute

The section attribute specifies that a variable must be placed in a particular data section. The
zero_init attribute specifies that a variable with no initializer is placed in a ZI data section. If
an initializer is specified, an error is reported.

5.72.1 Example

__attribute__((zero_init)) int x; /% 1in section ".bss" =/
__attribute__((section("mybss"), zero_init)) int y; /+ in section "mybss" x/

5.72.2 See also

. __attribute__((section("name"))) variable attribute on page 5-78.
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5.73 Pragmas

Compiler-specific Features

The ARM compiler recognizes a number of ARM-specific pragmas.

Note

Pragmas override related command-line options. For example, #pragma arm overrides the
command-line option --thumb.

Table 5-6 summarizes the available pragmas.

Table 5-6 Pragmas that the compiler supports

Pragmas

#pragma anon_unions
#pragma no_anon_unions

#pragma hdrstop

#pragma pack(n)

#pragma arm

#pragma import symbol_name

#pragma pop

#pragma arm section
[section_type_Tlist]

#pragma diag_default
tag[, tag,...]

#pragma
import(__use_full_stdio)

#pragma
import(__use_smaller_memcpy)

#pragma push

#pragma softfp_Tinkage,
no_softfp_linkage

#pragma diag_error
tag[, tag,...]

#pragma inTine,
#pragma no_inline

#pragma unroll [(n)]

#pragma diag_remark
tagl, tag, ...]

#pragma diag_suppress
tag[, tag,...]

#pragma no_pch

#pragma Onum

#pragma unroll_completely

#pragma thumb

#pragma diag_warning
tag[, tag,...]

#pragma once

#pragma weak symbol

#pragma
[no_]exceptions_unwind

#pragma GCC system_header

#pragma Ospace

#pragma Otime

#pragma weak symboll =
symbo12
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5.74 #pragma anon_unions, #pragma no_anon_unions

These pragmas enable and disable support for anonymous structures and unions.

5.74.1 Default

The default is #pragma no_anon_unions.

5.74.2 See also

. Anonymous classes, structures and unions on page 4-38
. __attribute _ ((transparent_union)) type attribute on page 5-70.
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5.75 #pragma arm

5.75.1 Usage

5.75.2 See also

Compiler-specific Features

This pragma switches code generation to the ARM instruction set. It overrides the --thumb
compiler option.

Use #pragma push and #pragma pop on #pragma arm or #pragma thumb outside of functions, but not
inside of them, to change state. This is because #pragma arm and #pragma thumb only apply at the
function level. Instead, put them around the function definition.

. --arm on page 3-15

. --thumb on page 3-197

. #pragma pop on page 5-110

. #pragma push on page 5-111

. #pragma thumb on page 5-113.

ARM DUI 04911
ID012213

Copyright © 2010-2013 ARM. All rights reserved. 5-88
Non-Confidential



Compiler-specific Features

5.76 #pragma arm section [section_type_Tlist]

5.76.1 Syntax

5.76.2 Usage

5.76.3 Restrictions

This pragma specifies a section name to be used for subsequent functions or objects. This
includes definitions of anonymous objects the compiler creates for initializations.

Note

You canuse __attribute__((section(..))) for functions or variables as an alternative to #pragma
arm section.

#pragma arm section [section_type_Tist]
Where:

section_type_list specifies an optional list of section names to be used for subsequent
functions or objects. The syntax of section_type_Tlist is:

section_type[[=]"name"] [,section_type="name"]=

Valid section types are:

. code

. rodata
. rwdata
. zidata.

Use #pragma arm section [section_type_Tist] to place functions and variables in separate
named sections. You can then use the scatter-loading description file to locate these at a
particular address in memory.

This option has no effect on:

. Inline functions and their local static variables.
. Template instantiations and their local static variables.
. Elimination of unused variables and functions. However, using #pragma arm section

might enable the linker to eliminate a function or variable that might otherwise be kept
because it is in the same section as a used function or variable.

. The order that definitions are written to the object file.
5.76.4 Example
int x1 = 5; // in .data (default)
int y1[100]; // in .bss (default)
int const z1[3] = {1,2,3}; // in .constdata (default)
#pragma arm section rwdata = "foo", rodata = "bar"
int x2 = 5; // in foo (data part of region)
int y2[100]; // in .bss
int const z2[3] = {1,2,3}; // in bar
char %s2 = "abc"; // s2 in foo, "abc" in .conststring
#pragma arm section rodata
int x3 = 5; // in foo
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5.76.5 See also

Compiler-specific Features

int y3[100]; // in .bss
int const z3[3] = {1,2,3}; // in .constdata
char %s3 = "abc"; // s3 in foo, "abc" in .conststring
#pragma arm section code = "foo"
int addl(int x) // in foo (code part of region)
{
return x+1;
}

#pragma arm section code

. __attribute__((section("name"))) function attribute on page 5-59
. Chapter 8 Using scatter files in Using the Linker.
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5.77 #pragma diag_default tag[,tag,...]

This pragma returns the severity of the diagnostic messages that have the specified tags to the
severities that were in effect before any pragmas were issued. Diagnostic messages are
messages whose message numbers are postfixed by -D, for example, #550-D.

5.77.1 Syntax
#pragma diag_default tagl[,tag,...]
Where:
tag[, tag,...] is a comma-separated list of diagnostic message numbers specifying the

messages whose severities are to be changed.

At least one diagnostic message number must be specified.

5.77.2 Example

// <stdio.h> not #included deliberately
#pragma diag_error 223

void hello(void)

{

}
#pragma diag_default 223
void world(void)

{
}

printf("Hello ");

printf("world!\n");

Compiling this code with the option --diag_warning=223 generates diagnostic messages to report
that the function printf() is declared implicitly.

The effect of #pragma diag_default 223 is to return the severity of diagnostic message 223 to
Warning severity, as specified by the --diag_warning command-line option.

5.77.3 See also
. --diag_warning=tag/,tag,...] on page 3-75
. #pragma diag_error tagf,tag,...] on page 5-92
. #pragma diag remark tag/,tag,...] on page 5-93
. #pragma diag_suppress tag[,tag,...] on page 5-94
. #pragma diag warning tagf, tag, ...] on page 5-95

. About compiler diagnostic messages on page 7-2 in Using the Compiler.
. Controlling compiler diagnostic messages with pragmas on page 7-5 in Using the
Compiler.
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5.78 #pragma diag_error tag[,tag,...]

5.78.1 Syntax

5.78.2 See also

This pragma sets the diagnostic messages that have the specified tags to Error severity.
Diagnostic messages are messages whose message numbers are postfixed by -D, for example,
#550-D.

#pragma diag_error tag[,tag,...]

Where:

tag[, tag,...] is a comma-separated list of diagnostic message numbers specifying the
messages whose severities are to be changed.
At least one diagnostic message number must be specified.

. --diag_error=tag/,tag,...] on page 3-70

. #pragma diag default tag[,tag,...] on page 5-91

. #pragma diag remark tag/,tag,...] on page 5-93

. #pragma diag _suppress tag[,tag,...] on page 5-94
. #pragma diag warning tagf, tag, ...] on page 5-95

. Options that change the severity of compiler diagnostic messages on page 7-4 in Using
the Compiler.
. Controlling compiler diagnostic messages with pragmas on page 7-5 in Using the
Compiler.
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5.79 #pragma diag_remark tag[,tag,...]

5.79.1 Syntax

5.79.2 See also

This pragma sets the diagnostic messages that have the specified tags to Remark severity.
Diagnostic messages are messages whose message numbers are postfixed by -D, for example,
#550-D.

#pragma diag_remark behaves analogously to #pragma diag_error, except that the compiler sets
the diagnostic messages having the specified tags to Remark severity rather than Error severity.

Note

Remarks are not displayed by default. Use the --remarks compiler option to see remark
messages.

#pragma diag_remark tag[,tag,...]
Where:

tag[, tag,...] is a comma-separated list of diagnostic message numbers specifying the
messages whose severities are to be changed.

. --diag remark=tag/[,tag,...] on page 3-71

. --remarks on page 3-181

. #pragma diag default tag/,tag,...] on page 5-91

. #pragma diag error tag/,tag,...] on page 5-92

. #pragma diag_suppress tag/,tag,...] on page 5-94
. #pragma diag warning tag/, tag, ...] on page 5-95

. Options that change the severity of compiler diagnostic messages on page 7-4 in Using
the Compiler.
. Controlling compiler diagnostic messages with pragmas on page 7-5 in Using the
Compiler.
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5.80 #pragma diag_suppress tag[,tag,...]

5.80.1 Syntax

5.80.2 See also

This pragma disables all diagnostic messages that have the specified tags. Diagnostic messages
are messages whose message numbers are postfixed by -D, for example, #550-D.

#pragma diag_suppress behaves analogously to #pragma diag_error, except that the compiler
suppresses the diagnostic messages having the specified tags rather than setting them to have
Error severity.

#pragma diag_suppress tag[,tag,...]

Where:

tagl, tag, ...] is a comma-separated list of diagnostic message numbers specifying the
messages to be suppressed.

. --diag suppress=tag/,tag,...] on page 3-73

. #pragma diag default tag/[,tag,...] on page 5-91

. #pragma diag_error tag/,tag,...] on page 5-92

. #pragma diag remark tag/,tag,...] on page 5-93

. #pragma diag_warning tag/, tag, ...] on page 5-95

. Chapter 7 Compiler Diagnostic Messages in Using the Compiler.

. Controlling compiler diagnostic messages with pragmas on page 7-5 in Using the
Compiler.
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5.81 #pragma diag_warning tag[, tag, ...]

5.81.1 Syntax

5.81.2 See also

This pragma sets the diagnostic messages that have the specified tags to Warning severity.
Diagnostic messages are messages whose message numbers are postfixed by -D, for example,
#550-D.

#pragma diag_warning behaves analogously to #pragma diag_error, except that the compiler sets
the diagnostic messages having the specified tags to Warning severity rather than Error severity.

#pragma diag_warning tag[, tag,...]

Where:

tagl, tag, ...] is a comma-separated list of diagnostic message numbers specifying the
messages whose severities are to be changed.

. --diag warning=tag/,tag,...] on page 3-75

. #pragma diag default tag/[,tag,...] on page 5-91

. #pragma diag_error tagf,tag,...] on page 5-92

. #pragma diag remark tag/,tag,...] on page 5-93

. #pragma diag_suppress tag[,tag,...] on page 5-94

. Options that change the severity of compiler diagnostic messages on page 7-4 in Using
the Compiler.
. Controlling compiler diagnostic messages with pragmas on page 7-5 in Using the
Compiler.
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5.82 #pragma exceptions_unwind, #pragma no_exceptions_unwind

These pragmas enable and disable function unwinding at runtime.

5.82.1 Default

The default is #pragma exceptions_unwind.

5.82.2 See also

. --exceptions, --no_exceptions on page 3-87
. --exceptions_unwind, --no_exceptions_unwind on page 3-88
. Function unwinding at runtime on page 6-22.
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5.83 #pragma GCC system_header

This pragma is available in GNU mode. It causes subsequent declarations in the current file to
be marked as if they occur in a system header file.

This pragma can affect the severity of some diagnostic messages.

5.83.1 See also

. --gnu on page 3-107.
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5.84 #pragma hdrstop
This pragma enables you to specify where the set of precompilation header files end.

This pragma must appear before the first token that does not belong to a preprocessing directive.

5.84.1 See also

. PreCompiled Header (PCH) files on page 5-33 in Using the Compiler.
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5.85 #pragma import symbol_name

This pragma generates an importing reference to symboT_name. This is the same as the assembler
directive:

IMPORT symbol_name

5.85.1 Syntax
#pragma import symbol_name
Where:

symboT_name is a symbol to be imported.

5.85.2 Usage

You can use this pragma to select certain features of the C library, such as the heap
implementation or real-time division. If a feature described in this book requires a symbol
reference to be imported, the required symbol is specified.

5.85.3 See also

. Using the C library with an application on page 2-33 in Using ARMC and C++ Libraries
and Floating-Point Support.
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5.86 #pragma import(__use_full_stdio)

5.86.1 See also

This pragma selects an extended version of microlib that uses full standard ANSI C input and
output functionality.

Note

Microlib is an alternative library to the default C library. Only use this pragma if you are using
microlib.

The following exceptions apply:
. feof() and ferror() always return 0
. setvbuf() and setbuf() are guaranteed to fail.

feof() and ferror() always return @ because the error and end-of-file indicators are not
supported.

setvbuf() and setbuf() are guaranteed to fail because all streams are unbuffered.

This version of microlib stdio can be retargeted in the same way as the standardlib stdio
functions.

. --library_type=lIib on page 3-130

. About microlib on page 3-2 in Using ARM C and C++ Libraries and Floating-Point
Support

. Tailoring input/output functions in the C and C++ libraries on page 2-92 in Using ARM
C and C++ Libraries and Floating-Point Support.
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5.87 #pragma import(__use_smaller_memcpy)

5.87.1 Default

5.87.2 See also

This pragma selects a smaller, but slower, version of memcpy () for use with the C micro-library
(microlib). A byte-by-byte implementation of memcpy() using LDRB and STRB is used.

Note

Microlib is an alternative library to the default C library. Only use this pragma if you are using
microlib.

The default version of memcpy () used by microlib is a larger, but faster, word-by-word
implementation using LDR and STR.

. --library_type=lIib on page 3-130
. Chapter 3 The ARM C micro-library in Using ARM C and C++ Libraries and
Floati