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Chapter 1
Introduction

This reference explains how to use CodeWarrior tools to build programs. CodeWarrior
build tools translate source code into object code then organize that object code to create
a program that is ready to execute. CodeWarrior build tools run drostgystem to

generate software that runs on thegetsystem. Sometimes the host and target are the
same system. Usually, these systems are different.

This reference covers the CodeWarrior compiler and its linker, versions 4.0 and higher.
This chapter explains the processes that CodeWarrior build tools use to create software:

1 Compiler Architecture
W Linker Architecture

1.1 Compiler Architecture

From a programmer s point of view, the CodeWarrior compiler translates source code
into object code. Internally, however, the CodeWarrior compiler organizes its work
between its front-end and back-end, each end taking severaFgiaps 1-1shows the
steps the compiler takes.
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Linker Architecture

Figure 1-1. CodeWarrior Compiler Steps

Front-end steps:

U read settings: retrieves your settings from the host s integrated development
environment (IDE) or the command line to configure how to perform subsequent
steps

1 read and preprocess source code: reads your program s source code files and applies
preprocessor directives

U translate to intermediate representation: translates your program s preprocessed
source code into a platform-independent intermediate representation

U optimize intermediate representation: rearranges the intermediate representation to
reduce your program s size, improve its performance, or both

Back-end steps:

U translate to processor object code: converts the optimized intermediate representation
into native object code, containing data and instructions, for the target processor

L optimize object code: rearranges the native object code to reduce its size, improve
performance, or both

K output object code and diagnostic data: writes output files on the host system, ready
for the linker and diagnostic tools such as a debugger or profiler
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Chapter 1 Introduction

1.2 Linker Architecture

The linker combines and arranges data and instructions from one or more object code
files into a single file, ormage This image is ready to execute on the target platform.
The CodeWarrior linker uses settings from the host s integrated development
environment (IDE) or command line to determine how to generate the image file.

The linker also optionally reads a linker command file. A linker command file allows you
to specify precise details of how data and instructions should be arranged in the image
file.

Figure 1-2shows the steps the CodeWarrior linker takes to build an executable image.

Figure 1-2. CodeWarrior Linker Steps

U read settings: retrieves your settings from the IDE or the command line to determine
how to perform subsequent steps

U read linker command file: retrieves commands to determine how to arrange object
code in the final image

L read object code: retrieves data and executable objects that are the result of
compilation or assembly

1 delete unused objects ("deadstripping"): deletes objects that are not referred to by the
rest of the program
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K resolve references among objects: arranges objects to compose the image then
computes the addresses of the objects
K output link map and image files: writes files on the host system, ready to load onto
the target system
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Chapter 2
Using Build Tools on the Command Line

CodeWarrior build tools may be invoked from the command-line. These command-Iline
tools operate almost identically to their counterparts in an integrated development
environment (IDE). CodeWarrior command-line compilers and assemblers translate
source code files into object code files. CodeWarrior command-line linkers then combine
one or more object code files to produce an executable image file, ready to load and
execute on the target platform. Each command-line tool has options that you configure
when you invoke the tool.

1 Configuring Command-Line Tools
K Invoking Command-Line Tools

W Getting Help

W File Name Extensions

2.1 Configuring Command-Line Tools

This chapter explains:

U Setting CodeWarrior Environment Variables
U Setting the PATH Environment Variable

2.1.1 Setting CodeWarrior Environment Variables
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Use environment variables on the host system to specify to the CodeWarrior command
line tools where to find CodeWarrior files for compiling and linking. The table below
describes these environment variables.

Table 2-1. Environment variables for CodeWarrior command-line tools

The environment variable... specifies this information
CWFolder CodeWarrior installation path on the host system.
MW(Clncludes Directories on the host system for system header files for the

CodeWarrior compiler.

MWLibraries Directories on the host system for system libraries for the
CodeWarrior linker.

A system header file is a header file that is enclosed with the "<" and ">" characters in
include directives. For example

#include <stdlib.h> /* stdlib.h system header. */

Typically, you define thewcincludes andmwiibraries environment variables to refer to the
header files and libraries in the subdirectories of your CodeWarrior software.

To specify more than one directory for tecincludes andmwiibraries  variables, use the
conventional separator for your host operating system command-line shell.

NOTE
cwrolder €nvironment variable specifies the CodeWarrior
installation path on a host system. Verify the CodeWarrior
installation path on the host system before settingwheuer
environment variable.

Listing 2-1. Setting environment variables in Microsoft Windows operating systems

rem Use ; to separate directory paths
set CWFolder=Replace this text with the CodeWarrior installation path on the host system.

set
MW(Clncludes=%CWFolder%\PA_Support\ewNEWL_C\include;%CWFolder%\PA_Supp
ort\ew\EWL_C++\include;%CWFolder%\PA_Support\ew\EWL_Runtime\Runtime_
PA\Include

set MWLibraries=%CWFolder%\PA_Support\ewl\lib

2.1.2 Setting the PATH Environment Variable
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Chapter 2 Using Build Tools on the Command Line
Theratnvariable should include the paths for your CodeWarrior tools, showisting
2-2 on page 41T oolsetrepresents the name of the folder that contains the command
line tools for your build target.

Listing 2-2. Example of setting PATH

Set CWFolder=Replace this text with the CodeWarrior installation path on the host system.

set PATH=%PATH%;%CWFolder%\MCU\Bin;%CWFolder%\MCU\PA_Tools\Command_Line_Tools

2.2 Invoking Command-Line Tools

To compile, assemble, link, or perform some other programming task with the
CodeWarrior command-line tools, you type a command at a command line s prompt. This
command specifies the tool you want to run, what options to use while the tool runs, and
what files the tool should operate on. For example,

tool options files

Wheretool is the name of the CodeWarrior command-line tool to invoggonsis a list

of zero or more options that specify to the tool what operation it should perform and how
it should be performed, arides is a list of files zero or more files that the tool should
operate on.

Which options and files you should specify depend on what operation you want the tool
to perform.

The tool then performs the operation on the files you specify. If the tool is successful it
simply finishes its operation and a new prompt appears at the command line. If the tool
encounters problems it reports these problems as text messages on the command-line
before a new prompt appears.

Scripts that automate the process to build a piece of software contain commands to
invoke command-line tools. For example, the tool, a common software development

tool, uses scripts to manage dependencies among source code files and invoke command
line compilers, assemblers and linkers as needed.

Same can be done using response file.
tool [@response_file] OR tool [@@response_file]

Whereresponse_filés used to insert command-line arguments from a file.
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The response file is parsed such that arguments are separated by whitespace except whel
surrounded by quote marks. Anything followed by a pound charactesrused to

indicate the rest of the line is a comment. Usein a response file if an argument

actually starts with: .

Theeoption will make sure the response file content is used "as is", whesgas a
specification will ensure that environment variables in the response file contents are
expanded. Note that only one level of environment variable expansion is performed.
Environment variable that expands to another variable-like syntax reamin unchanged. For
example, irnFoo=sear , srooexpands t@sar, where assaris not expanded.

Any of the following syntax can be used to recognize environment variables:

M $[A-Za-z_][A-Za-z0-9_]*
H $([A-za-z_][A-Za-z0-9_]*)
M ${[A-Za-z_][A-Za-20-9_]*}

Points to remember::

KU The end of the environment variable is terminated when any char that is not a
recognized environment variable token, is encountered.

U Thes is escaped by a precedingharacter in case @feoption.

M Lines in the response file should not exceed 64KB in length. It is recommended to
put each option specified on a separate line, if many options are to be specified.

1 A response file cannot have another response fileardeacannot be used inside
a response file. For example:

tool @argu.txt //Here all arguments and input files are passed in the file argu.txt
tool @argu.txt main.c // Here only arguments are passed in the file argu.txt

tool @ @argu.txt

2.3 Getting Help

To show short descriptions of a tool s options, type this command at the command line:
tool -help

Wheretool is the name of the CodeWarrior build tool.

To show only a few lines of help information at a time, pipe the tool s output to a pager
program. For example,
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tool -help | more
Will use themore pager program to display the help information.

Enter the following command in@ommand Prompt window to see a list of
specifications that describe how options are formatted:

tool -help usage

Wheretool is the name of the CodeWarrior build tool.

2.3.1 Parameter Formats

Parameters in an option are formatted as follows:

K A parameter included in brackets ™ is optional.

KU Use of the ellipsis.” " character indicates that the previous type of parameter may
be repeated as a list.

2.3.2 Option Formats

Options are formatted as follows:

KU For most options, the option and the parameters are separated by a spageas in "
param".

When the option s name isxx+ ", however, the parameter must directly follow the
option, without the " character (as inxxx4s ") and with no space separator.

KL An option given as-fhoxxx " may be issued asxxx " or " -noxxx "
The use of "noxxx " reverses the meaning of the option.

1 When an option is specified asxx | yyly] | zzz " then either o« ", " yy ", " yyy ",
or " zzz " matches the option.

KU The symbols ™ and "=" separate options and parameters unconditionally; to
include one of these symbols in a parameter or filename, escape it (e\g',ias "

mwcc file.c\,v)
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2.3.3 Common Terms

These common terms appear in many option descriptions:

K A "cased" option is considered case-sensitive. By default, no options are case-
sensitive.

K "compatibility” indicates that the option is borrowed from another vendor s tool and
its behavior may only approximate its counterpart.

K A "global" option has an effect over the entire command line and is parsed before
any other options. When several global options are specified, they are interpreted in
order.

U A "deprecated" option will be eliminated in the future and should no longer be used.
An alternative form is supplied.

K An "ignored" option is accepted by the tool but has no effect.

U A "meaningless" option is accepted by the tool but probably has no meaning for the
target operating system.

KL An "obsolete" option indicates a deprecated option that is no longer available.

K A "substituted" option has the same effect as another option. This points out a
preferred form and prevents confusion when similar options appear in the help.

KU Use of "default” in the help text indicates that the given value or variation of an
option is used unless otherwise overridden.

This tool calls the linker (unless a compiler option such @sevents it) and understands
linker options use "nelptool=other " t0 See them. Options marked "passed to linker" are
used by the compiler and the linker; options marked "for linker" are used only by the
linker. When using the compiler and linker separately, you must pass the common
options to both.

2.4 File Name Extensions

Files specified on the command line are identified by contents and file extension. The
command-line version of the CodeWarrior C/C++ compiler accepts non-standard file
extensions as source code but also emits a warning message. By default, the compiler
assumes that a file with any extensions bestdes, pch is C++ source code. The linker
ignores all files that it can not identify as object code, libraries, or command files.

Linker command files must end ia . They may be simply added to the link line, for
example (isting 2-3 on page 44

Listing 2-3. Example of using linker command files
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mwldtarget file.o lib.a commandfile.lcf

For more information on linker command files, refer to the Targeting manual for your
platform.
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Chapter 3
Command-Line Options for Standard C
Conformance

This chapter explains the following command-line options for standard C conformance:

L -ansi
U -stdkeywords
M -strict

3.1 -ansi

Controls the ISO/IEC 9899-1990 ("C90") conformance options, overriding the given
settings.

Syntax

-ansi keyword

The arguments foeyword are:

off

urns ISO conformance off. Same as

-stdkeywords off -enum min -strict off.
on | relaxed
Turns ISO conformance on in relaxed mode. Same as
-stdkeywords on -enum min -strict on
strict

Turns ISO conformance on in strict mode. Same as

-stdkeywords on -enum int -strict on
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3.2 -stdkeywords

Controls the use of ISO/IEC 9899-1990 ("C90") keywords.
Syntax

-stdkeywords on | off

Remarks

Default setting isf .

3.3 -strict

Controls the use of non-standard ISO/IEC 9899-1990 ("C90") language features.
Syntax

-strict on | off

Remarks

If this option ison, the compiler generates an error message if it encounters some
CodeWarrior extensions to the C language defined by the ISO/IEC 9899-1990 ("C90")
standard:

M C++-style comments
K1 unnamed arguments in function definitions
K non-standard keywords

The default setting g .
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Chapter 4
Command-Line Options for Standard C++
Conformance

This chapter explains the following command-line options for standard C++
conformance:

U -ARM

W -bool

1 -Cpp_exceptions
U -dialect

W -for_scoping

W -instmgr

U -iso_templates
M-RTTI

M -som

K -som_env_check
K -wchar t

4.1 -ARM

Deprecated. Usdor_scopingnstead.

4.2 -bool

Controls the use afe andrase keywords for the C+#ool data type.

Syntax
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-bool on | off

Remarks

Whenon, the compiler recognizes the andrase keywords in expressions of typei .
When off, the compiler does recognizes the keywords, forcing the source code to provide
definitions for these names. The defauknis

4.3 -Cpp_exceptions
Controls the use of C++ exceptions.

Syntax

-Cpp_exceptions on | off

Remarks

Whenon, the compiler recognizes the, catch , andirow keywords and generates extra
executable code and data to handle exception throwing and catching. The default is

4.4 -dialect

Specifies the source language.

Syntax

-dialect keyword

-lang keyword
The arguments fdteywordare:
Cc

Expect source code to conform to the language specified by the ISO/IEC 9899-1990
("C90") standard.

c99

Expect source code to conform to the language specified by the ISO/IEC 9899-1999
("C99") standard.
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c++ | cplus
Always treat source as the C++ language.
ec++

Generate error messages for use of C++ features outside the Embedded C++ subset.
|mp|ieS-diaIect cplus

objc

Always treat source as the Objective-C language.

4.5 -for_scoping

Controls legacy scope behavior in for loops.

Syntax

-for_scoping

Remarks

When enabled, variables declareabinloops are visible to the enclosing scope; when
disabled, such variables are scoped to the loop only. The default is

4.6 -instmgr

Controls whether the instance manager for templates is active.

Syntax

-inst[mgr] keyword [,...]

The options fokeywordare:
off
Turn off the C++ instance manager. This is the default.

on
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-iso_templates

Turn on the C++ instance manager.
file=  path

Specify the path to the database used for the C++ instance manager. Unless specified the
default database dginst.db

Remarks

This command is global. The default settingytis

4.7 -iso_templates

Controls whether the ISO/IEC 14882:2003 standard C++ template parser is active.
Syntax

-iso_templates on | off

Remarks

Default setting isn.

4.8 -RTTI

Controls the availability of runtime type information (RTTI).

Syntax
-RTTIl on | off

Remarks

Default setting isn.

4.9 -som

Obsolete. This option is no longer available.
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4.10 -som_env_check

Obsolete. This option is no longer available.

4.11 -wchar t

Controls the use of thenar t data type in C++ source code.

Syntax
-wchar_t on | off

Remarks

The-wcharon  0Option tells the C++ compiler to recognize ther_: type as a built-in type
for wide characters. Thecharoff  Option tells the compiler not to allow this built-in type,
forcing the user to provide a definition for this type. Default setting is
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Chapter 5
Command-Line Options for Language Translation

This chapter explains the following command-line options for language translation:

W -char

U -defaults

M -encoding
u-flag

M -gccext

M -gcc_extensions
u-M

U -make

W -mapcr

H-MM

pn-MD

u-MMD

M -msext

M -once

U -pragma

U -relax_pointers
U -requireprotos
K -search

M -trigraphs

5.1 -char

Controls the default sign of ther data type.
Syntax

-char keyword
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-defaults

The arguments fdteywordare:
signed

char data items are signed.
unsigned

char data items are unsigned.
Remarks

The default iSigned .

5.2 -defaults

Controls whether the compiler uses additional environment variables to provide default
settings.

Syntax
-defaults

-nodefaults

Remarks

This option is global. To tell the command-line compiler to use the same set of default
settings as the CodeWarrior IDE, useurs . For example, in the IDE, all access paths
and libraries are explicitetauts  is the default setting.

Use-nodefauts ~ t0 disable the use of additional environment variables.

5.3 -encoding

Specifies the default source encoding used by the compiler.

Syntax
-enc[oding] keyword

The options fokeywordare:

ascii
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