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Preface

This preface introduces Getting Started With Sourcery G++ Lite. It explains the structure
of this guide and lists other sources of information that relate to Sourcery G++ Lite.
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Preface

Intended Audience

This guide is written for people who will install and/or use Sourcery G++ Lite. This guide
provides a step-by-step guide to installing Sourcery G++ Lite and to building simple applic-
ations. Parts of this document assume that you have some familiarity with using the com-
mand-line interface. If you are an administrator installing Sourcery G++ Lite on a UNIX-
like system for all of your users to use, you should also be familiar with the package-man-
agement software (such as the Red Hat Package Manager) for your system.

Organization

This document is organized into the following chapters and appendices:

Chapter 1, Sourcery G++ LiteLi-
censes

Chapter 2, Sourcery G++ Lite Sub-
scriptions

Chapter 3, Sourcery G++ Litefor
ARM GNU/Linux

Chapter 4, Installation and Configur-
ation

Chapter 5, Using Sourcery G++ Lite
with Eclipse

Chapter 6, Using Sourcery G++
from the Command Line

Appendix A, GNU General Public
License

This chapter provides information about the software
licenses that apply to Sourcery G++ Lite. Read this
chapter to understand your legal rights and obliga-
tions as a user of Sourcery G++ Lite.

This chapter provides information about Sourcery
G++ Lite subscriptions. CodeSourcery customers
with Sourcery G++ Lite subscriptions receive com-
prehensive support for Sourcery G++ Lite. Read this
chapter to find out how to obtain and use a Sourcery
G++ Lite subscription.

This chapter provides information about this release
of Sourcery G++ Lite including any special installa-
tion instructions, recent improvements, or other
similar information. You should read this chapter
before building applications with Sourcery G++ Lite.

This chapter describes how to download, install and
configure Sourcery G++ Lite. This section describes
the available installation options and explains how
to set up your environment so that you can build ap-
plications.

This chapter explains how to install the Sourcery
G++ Eclipse plugin so that you can use Sourcery
G++ Lite with the Eclipse integrated development
environment.

This chapter explains how to build applications with
Sourcery G++ Lite using the command line. In the
process of reading this chapter, you will build a
simple application that you can use as a model for
your own programs.

This appendix contains the full text of the GNU
General Public License, the license that applies to
certain components of Sourcery G++ Lite.
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Preface

Typographical Conventions

The following typographical conventions are used in this guide:

> command arg - .. A command, typed by the user, and its output. The “>” character
is the command prompt.

command The name of a program, when used in a sentence, rather than
in literal input or output.

literal Text provided to or received from a computer program.

pl acehol der Text that should be replaced with an appropriate value when
typing a command.




Chapter 1
Sourcery G++ Lite Licenses

Sourcery G++ Lite contains software provided under a variety of licenses. Some components
are "free" or "open source" software, while other components are proprietary. This chapter
explains what licenses apply to your use of Sourcery G++ Lite. You should read this chapter
to understand your legal rights and obligations as a user of Sourcery G++ Lite.




Sourcery G++ Lite Licenses

1.1 Overview

Sourcery G++ Lite may include any or all of the following components. Please consult the table below
for the license terms applicable to each component.

Component License

GNU Compiler Collection GNU General Public License
GNU Binary Utilities GNU General Public License
GNU Debugger GNU General Public License
GNU Make GNU General Public License
Newlib C Library Newlib License

uClibc Library GNU Lesser General Public License
Eclipse IDE Eclipse Public License
Sourcery G++ Lite Plug-in for Eclipse IDE CodeSourcery License
Sourcery G++ Lite Debug Stub for ColdFire CodeSourcery License
Sourcery G++ Lite USB Debug Stub for Stellaris|CodeSourcery License

The GNU Public License is available in Appendix A, GNU General Public License. The GNU
Lesser General Public License is available in Appendix B, GNU Lesser General Public License. The
Newlib License is available at http://sources. redhat.com/newl ib/COPY ING.NEWL1B. The Eclipse
Public License is available at http://ww.eclipse.org/org/documents/epl-v10.php.

I mportant

Although some of the licenses that apply to Sourcery G++ Lite are "free software" or "open
source software" licenses, none of these licenses impose any obligation on you to reveal
the source code of applications you build with Sourcery G++ Lite. You can develop propri-
etary applications and libraries with Sourcery G++ Lite.

The CodeSourcery License refers to either the CodeSourcery Evaluation License Agreement (see
Section 1.2, “CodeSourcery Evaluation License Agreement™) or to a license agreement subsequently
entered into between you and CodeSourcery, Inc. regarding these components.

1.2 CodeSourcery Evaluation License Agree-
ment

I mportant

PLEASE READ THISAGREEMENT CAREFULLY BEFORE USING SOURCERY G++.
BY USING THE CODESOURCERY-OWNED COMPONENTS OF SOURCERY G++,
YOUAGREE TOACCEPT AND BE BOUND BY THE TERMS OF THISAGREEMENT.
IFYOU ARE ACTING ON BEHALF OF AN ENTITY, THEN YOU REPRESENT THAT
YOU HAVE THE AUTHORITY TO ENTER INTO THIS AGREEMENT ON BEHALF
OF THAT ENTITY. IF YOU DO NOT ACCEPT THE TERMS OF THIS AGREEMENT,
THEN YOU MUST NOT INSTALL OR USE THE CODESOURCERY-OWNED COM-
PONENTS OF SOURCERY G++.




Sourcery G++ Lite Licenses

This CodeSourcery Evaluation License Agreement (the "Agreement™) is made by and between
CodeSourcery, Inc. and the user of Sourcery G++ ("Customer") as of the date the Customer installs
Sourcery G++ (the "Effective Date").

1.

Evaluation Period. The Evaluation Period for this Agreement is the thirty (30) day period
starting on the Effective Date.

Licensed Software. The Licensed Software includes any component listed as subject to the
CodeSourcery License in the table above.

Evaluation License. CodeSourcery grants to the Customer a non-transferable and non-exclusive
license during the Evaluation Period to: (a) install the Licensed Software on one computer; and
(b) to use the Licensed Software with Sourcery G++ solely for the purpose of evaluating Sourcery
G++. Customer may not otherwise copy or distribute the Licensed Software or use the Licensed
Software for any other commercial purpose. Customer may not reverse engineer, reverse compile,
or disassemble the Licensed Software. CodeSourcery shall have no obligation to correct any
defects in the Licensed Software or to otherwise support the Licensed Software.

Title and Ownership. Customer acknowledges that title and full ownership rights to the Licensed
Software, including all intellectual property rights, are the property of CodeSourcery.

LIMITATION OF LIABILITY. CODESOURCERY'S LIABILITY UNDER THIS AGREE-
MENT IS LIMITED TO A REFUND OF THOSE FEES PAID BY CUSTOMER. CODE-
SOURCERY IS NOT LIABLE FOR INDIRECT OR CONSEQUENTIAL DAMAGES TO
CUSTOMER OR ITS CUSTOMERS CAUSED BY USE OF THE LICENSED SOFTWARE
ORBY DEFECTS IN THE LICENSED SOFTWARE EVEN IF CODESOURCERY IS MADE
AWARE OF THE POSSIBILITY OF SUCH DAMAGES.

WARRANTY DISCLAIMER. CUSTOMER ACKNOWLEDGES THAT THE LICENSED
SOFTWARE IS PROVIDED "AS 1IS," AND ALL IMPLIED WARRANTIES, INCLUDING
BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY, NON-
INFRINGEMENT, AND FITNESS FOR A PARTICULAR PURPOSE, ARE EXCLUDED
BY CODESOURCERY AND ITS LICENSOR(S). CODESOURCERY DOES NOT GUAR-
ANTEE OR WARRANT THAT THE USE OF THE LICENSED SOFTWARE WILL BE
ERROR FREE.

Term and Termination. This Agreement commences on the Effective Date and terminates at
the end of the Evaluation Period unless earlier terminated by CodeSourcery. Upon termination
of this Agreement, Customer may obtain a license to the Licensed Software by purchasing a
subscription for Sourcery G++ Enterprise Edition or Sourcery G++ Personal Edition from
CodeSourcery at CodeSourcery's current list price under the terms of CodeSourcery's then
standard support agreement. CodeSourcery may terminate this Agreement upon three (3) days
written notice of a material breach of this Agreement if such breach is not cured; provided that
the unauthorized use, copying, or distribution of the Licensed Software will be deemed a mater-
ial breach that cannot be cured. Paragraphs 4, 5, 6, 8, and 9 shall survive any termination of this
Agreement.

Assignment. Customer may not assign this Agreement without the prior written consent of
CodeSourcery.

Entire Agreement. This is the entire agreement between the parties that supercedes any prior
agreement, whether written or oral, relating to the subject matter of the Agreement.




Chapter 2
Sourcery G++ Lite Subscriptions

CodeSourcery provides support contracts for Sourcery G++ Lite. This chapter describes
these contracts and explains how CodeSourcery customers can access their support ac-

counts.




Sourcery G++ Lite Subscriptions

2.1 About Sourcery G++ Lite Subscriptions

CodeSourcery offers Sourcery G++ Lite subscriptions. Enterprise Edition subscriptions provide un-
limited support, with no per-incident fees. CodeSourcery's support covers questions about installing
and using Sourcery G++ Lite, the C and C++ programming languages, and all other topics relating
to Sourcery G++ Lite. CodeSourcery provides updated versions of Sourcery G++ Lite to resolve
critical problems. Personal Edition subscriptions do not include support, but do include free upgrades
as long as the subscription remains active.

CodeSourcery's support is provided by the same engineers who build Sourcery G++ Lite. A Sourcery
G++ Lite subscription is like having a team of compiler engineers and programming language experts
available as consultants!

If you would like more information about Sourcery G++ Lite subscriptions, including a price quote
or information about evaluating Sourcery G++ Lite, please send email to <sales@codesourcery .com>.

2.2 Accessing your Sourcery G++ Lite Subscrip-
tion Account

If you have a Sourcery G++ Lite subscription, including an evaluation subscription, you can access
your support account by visiting the Sourcery G++ support sitel. I you have a support account, but
are unable to log in, send email to <support@codesourcery.com>.

! https://support.codesourcery.com/GNUToolchain/
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Chapter 3
Sourcery G++ Lite for ARM

GNU/Linux

This chapter contains information about using Sourcery G++ Lite on your target system.
This chapter also contains information about changes in this release of Sourcery G++ Lite.
You should read this chapter to learn how to best use Sourcery G++ Lite on your target
system.




Sourcery G++ Lite for ARM
GNU/Linux

3.1 New Features

Based on GCC 4.1.0, the latest released version of GCC.
Support for ARMv?7.

Assembler support for NEON and VFPv3, including unified NEON/VFP syntax.

3.2 Target Kernel Requirements

The GNU C library supplied with Sourcery G++ Lite uses the new EABI based kernel syscall interface.
This means applications compiled with Sourcery G++ Lite require at least a 2.6.16 kernel with EABI
syscalls enabled.




Chapter 4
Installation and Configuration

This chapter explains how to install Sourcery G++ Lite. You will learn how to:
1. \Verify that you can install Sourcery G++ Lite on your system.

2. Download the appropriate Sourcery G++ Lite installer.

3. Install Sourcery G++ Lite.

4. Configure your environment so that you can use Sourcery G++ Lite.




Installation and Configuration

4.1 Terminology

Throughout this document, the term host system refers to the system on which you run Sourcery
G++ Lite while the term target systemrefers to the system on which the code produced by Sourcery
G++ Lite runs. The target system for this version of Sourcery G++ Lite is "arm-none-linux-gnueabi".

If you are developing a workstation or server application to run on the same system that you are using
to run Sourcery G++ Lite, then the host and target systems will be the same. On the other hand, if
you are developing an application for an embedded system, then the host and target systems will
probably be different.

4.2 System Requirements

4.2.1 Host Operating System Requirements
Sourcery G++ Lite supports the following host operating systems:

» Microsoft Windows NT 4, Windows 2000, and Windows XP systems using 1A32, AMD64, and
EMG64T processors.

*  GNU/Linux systems using the 1A32, AMD64, or EM64T processors, including Debian 3.0 (and
later), Red Hat Enterprise Linux 3 (and later), SUSE Enterprise Linux 8 (and later).

e Solaris 2.8 (and later) systems using SPARC processors.

Not all combinations of host and target systems are available. Therefore, Sourcery G++ Lite for your
target system may not be available on all of the above host systems.

4.2.2 Host Hardware Requirements
In order to install and use Sourcery G++ Lite, you must have:
e At least 200MB of free disk space.

» At least 64MB of available memory.

4.2.3 Target System Requirements

See Chapter 3, Sourcery G++ Lite for ARM GNU/Linux for requirements that apply to the target
system.

4.3 Downloading an Installer

If you have received Sourcery G++ Lite on a CD, or other physical media, then you do not need to
download an installer. You may skip ahead to Section 4.4, “Installing Sourcery G++ Lite”.

If you have a Sourcery G++ Lite subscription (or evaluation), then you can log into the Sourcery
G++ support site! to download your Sourcery G++ Lite toolchain(s). CodeSourcery also makes some

! https://support.codesourcery.com/GNUToolchain/
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Installation and Configuration

toolchains available to the general public from Sourcery G++ web site?. These publicly available
toolchains do not include all the functionality of CodeSourcery's product releases.

Once you have navigated to the appropriate web site, download the installer that corresponds to your
host operating system. For Microsoft Windows systems, the Sourcery G++ Lite installer is provided
as an executable, with the _exe extension. For GNU/Linux Solaris systems, Sourcery G++ Lite is
provided as a compressed tape archive file, with the .tar.bz2 extension.

On Microsoft Windows systems, save the installer to the desktop. On GNU/Linux and Solaris systems,
save the download package in any location that is convenient.

4.4 Installing Sourcery G++ Lite

The method used to install Sourcery G++ Lite depends on your host system.

4.4.1 Installing Sourcery G++ Lite on Microsoft Windows

If you have received Sourcery G++ Lite on CD, insert the CD in your computer. On most computers,
the installer will start automatically. If your computer has been configured not to automatically run
CDs, open My Computer, and double click on the CD. If you downloaded Sourcery G++ Lite, double-
click on the installer.

After the installer starts, follow the on-screen dialogs to install Sourcery G++ Lite.

Some versions of Sourcery G++ Lite include the Eclipse Integrated Development Environment.
Because Eclipse is an optional component, the installer will allow you to choose whether or not to
install it. Eclipse is a Java application, so it requires the Java Runtime Environment (JRE). The Java
Runtime Environment is available at no charge from Sun Microsystems Java website®. You may
download either the Java Runtime Environment (JRE) or the Java Development Kit (JDK). (The
JDK includes the JRE.)

Caution

You should install the JRE before you install Sourcery G++ Lite so that Sourcery G++ Lite
can automatically determine the location of your JRE. If you do not install the JRE first,
Eclipse may not be able to find the JRE. In this case, you may reinstall Sourcery G++ Lite,
or you may manually modify your installation as follows. Navigate the start until you find
the Sourcery G++ Lite IDE. Rightclick on Sourcery G++ Lite IDEand select Properties.
Click the Shortcut tab and click in the Target field. Press the End key to move to the end
of the field and adjust the path for javaw to contain the full path to the directory in which
your JRE was installed. If you accepted the default installation directory, the correct value
will be similar to C:\Program Files\Java\jrel.5.0_06\bin\javaw. The entire path name
should be enclosed in quotation marks.

4.4.2 Installing Sourcery G++ Lite on GNU/Linux or Solaris

You do not need to be a system administrator to install Sourcery G++ Lite on a GNU/Linux or Sol-
aris system. You may install Sourcery G++ Lite using any user account and in any directory to which
you have write access. This guide assumes that you have decided to install Sourcery G++ Lite in the

2 http://www.codesourcery.com/gnu_toolchains/
3 http://java.sun.com/j2se/
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codesourcery subdirectory of your home directory and that the filename of the package you have
downloaded is /path/to/package.tar.bz2

First, uncompress the package file:

> bunzip2 /path/to/package.tar.bz2

Next, create the directory in which you wish to install the package:
> mkdir -p $HOME/codesourcery

Change to the installation directory:

> cd $HOME/codesourcery

Unpack the package:

> tar xf /path/to/package.tar

4.5 Setting up the Environment

As with the installation process itself, the steps required to set up your environment depend on your
host operating system. The name of the Sourcery G++ Lite commands all begin with arm-none-
linux-gnueabi so that you can install Sourcery G++ Lite for multiple target systems in the same
directory.

4.5.1 Setting up the Environment on Microsoft Windows

The installer automatically adds Sourcery G++ Lite to your PATH. You can test that your PATH is set
up correctly by using the following command:

> arm-none-linux-gnueabi-g++
and verifying that you receive the message:

arm-none-linux-gnueabi-g++.exe: no input files
4.5.1.1 Working with Cygwin

Sourcery G++ Lite does not require Cygwin or any other UNIX emulation environment. You can
use Sourcery G++ Lite directly from the Eclipse IDE or from the Windows command shell. You can
also use Sourcery G++ Lite from within the Cygwin environment, if you prefer.

The Cygwin emulation environment translates Windows path names into UNIX path names. For
example, the Cygwin path /home/user/hello.c corresponds to the Windows path c:\cyg-
win\home\user\hello.c. Because Sourcery G++ Lite is not a Cygwin application, it does not, by
default, recognize Cygwin paths.

If you are using Sourcery G++ Lite from Cygwin, you should set the CYGPATH environment variable.
If this environment variable is set, Sourcery G++ Lite will automatically translate Cygwin path names
into Windows path names. To set this environment variable, type the following command in a Cygwin
shell:

> export CYGPATH=

To resolve Cygwin path names, Sourcery G++ Lite relies on the cygpath utility provided with
Cygwin. You must provide Sourcery G++ Lite with the full path to cygpath if cygpath is not in your
PATH. For example:

11



Installation and Configuration

> export CYGPATH=/path/to/cygpath

will direct Sourcery G++ Lite to use /path/to/cygpath as the path conversion utility.

4.5.2 Setting up the Environment on GNU/Linux or Solaris

Before using Sourcery G++ Lite you should add Sourcery G++ Lite to your PATH. The command
you must use varies with the particular command shell that you are using. If you are using the C
Shell (csh or tcsh), use the command:

> setenv PATH $HOME/codesourcery/bin:$PATH

If you are using Bourne Shell (sh), the Korn Shell (ksh), or another shell, use:

> export PATH=$HOME/codesourcery/bin:$PATH

If you are not sure which shell you are using, try both commands. In both cases, if you have installed
Sourcery G++ Lite in an alternate location, you must replace the directory above with bin subdirectory
of the directory in which you installed Sourcery G++ Lite.

You may also wish to set the MANPATH environment variable so that you can access the Sourcery G++
Lite manual pages, which provide additional information about using Sourcery G++ Lite. To set the
MANPATH environment variable, follow the same steps shown above, replacing PATH with MANPATH,
and bin with man.

You can test that your PATH is set up correctly by using the following command:
> arm-none-linux-gnueabi-g++

and verifying that you receive the message:

arm-none-linux-gnueabi-g++: no input files

12



Chapter 5
Using Sourcery G++ Lite with

Eclipse

This chapter explains how to use the Eclipse IDE to build a C or C++ application with
Sourcery G++ Lite. This chapter assumes you have installed Sourcery G++ Lite as described
in Chapter 4, Installation and Configuration. If you would prefer to use the command line
to build your applications, you may refer to Chapter 6, Using Sourcery G++ from the Com-
mand Line instead.

The Eclipse IDE is not included in Sourcery G++ Lite. If you are using Sourcery G++ Lite,
you can skip this chapter.

13



Using Sourcery G++ Lite with
Eclipse

5.1 Overview

If you have installed the Eclipse IDE, you can use it to build and debug your applications.

5.2 Building Applications

Start Eclipse and create a Sourcery G++ Lite project by selecting Project from the New submenu of
the File menu. Expand the C++ label and select Managed Make C++ Project. (To build a C applic-
ation, expand the C label instead.) Click the Next button. Give the project the name "hello" and click
the Next button. From the Project Type menu select "Executable (Sourcery G++ Lite for ARM
GNU/Linux)" and click Finish. If you are asked whether or not to open a new perspective, click the
Yes button.

Next, select Source File from the New submenu of the File to add a C++ source file to your project.
Name the source file hello.cc and click Finish. Paste the following code into the file:

#include <iostream>

int main O {
std::cout << "Hello, world!" << std::endl;

}

As soon as you save the file, Eclipse will build the program. The executable itself will be located in
a subdirectory of the Eclipse workspace directory named hello. Of course, the executable will run
on the target system, so if you are targeting an embedded system, you will have to upload the execut-
able to the target system before running the application.

5.3 Debugging Applications

5.3.1 Choosing a Debugging Mode

Before you can use Eclipse to debug your application, you must decide which debugging mode to
use. The debugging mode to use depends on your choice of target system, and, in some cases, on
the way that you have built your application.

Sourcery G++ Lite supports several debugging modes, as described below. Some modes are available
only in certain versions of Sourcery G++ Lite, so there may be modes listed in this section that are
not available to you.

Embedded The Embedded mode is designed for use with target systems that have no operating
system support for debugging. In the Embedded mode, Sourcery G++ Lite connects
to a "GDB stub” running on either the target system or on a host system. You must
start the stub manually.

When you debug your application in the Embedded mode, Eclipse will load the ap-
plication on your target system, set the program counter to the address of the _start
function, and then begin execution.

ROM The ROM mode is like the Embedded mode, but should be used for applications that
are stored in ROM (or flash memory) on the target system. In this mode, Sourcery
G++ Lite will use hardware breakpoints, since the program image cannot be modified.
Therefore, there will probably be a limit on the total number of breakpoints you can
create.

14



Using Sourcery G++ Lite with
Eclipse

Some debugger operations (such as stepping over a function call) will not work
correctly in the ROM mode because the debugger is unable to set software break-
points.

Server On UNIX-like operating systems (including GNU/Linux) Sourcery G++ Lite includes
a program called gdbserver which can be used for remote debugging. The Server
mode allows you to connect to an already-executing gdbserver.

Simulator In the Simulator mode, Sourcery G++ Lite will use the instruction-set simulator
provided with Sourcery G++ Lite. You do not need target hardware in order to use
this mode.

5.3.2 Starting the Debugger

After you build your application, choose Debug. . . from the Run menu. Select the C/C++ Local Ap-
plication label in the Configurations pane and click New.

On the Main tab, use the Browse button to select your project, if it is not already selected. Use the
Search Project. . button to select your application. Then, switch to the Debugger tab. Select the
Sourcery G++ Lite debugger appropriate for your target. Then, click the bebug button.

You do not need to repeat this process the next time you launch the debugger. Instead, you can select
Debug Last Launched from the Run menu to start the debugger.

5.4 Learning More About Eclipse

Eclipse has many features and capabilities. For more information about Eclipse in general visit the
Eclipse web site’. For more information about the C and C++ application development with Eclipse,
visit the CDT web site?.

Lhitp:/Amvww.eclipse.org
2 http://www.eclipse.org/cdt/
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Chapter 6
Using Sourcery G++ from the
Command Line

This chapter demonstrates the use of Sourcery G++ Lite from the command line. This
chapter assumes you have installed Sourcery G++ Lite as described in Chapter 4, Installation
and Configuration. If you would prefer to use an integrated development environment to
build your applications, you may refer to Chapter 5, Using Sourcery G++ Lite with Eclipse
instead.
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6.1 Building an Application

This chapter explains how to build an application with Sourcery G++ Lite using the command line.
As elsewhere in this manual, this section assumes that your target system is arm-none-linux-gnueabi.
If you are using a different target system, you will have to replace commands that begin with arm-
none-linux-gnueabi with the name of your target system.

Using an editor (such as notepad on Microsoft Windows or vi on UNIX-like systems), create a file
named hello.c containing the following simple program:

#include <stdio.h>
int
main (void)

{
printf(*"Hello World!\n');

return O;

ks
Compile and link this program using the command:
> arm-none-linux-gnueabi-gcc -o hello hello.c

There will be no output from the compiler. (If you were building a C++ application, instead of a C
application, you would replace ar m-none-linux-gnueabi-gcc with ar m-none-linux-gnueabi-g++.)

6.2 Running an Application

If the target system is the same as the host system (e.g., if you are running Sourcery G++ Lite on
IA32 GNU/Linux to build an application for IA32 GNU/Linux), then you can just run the resulting
application. On a Microsoft Windows system, you may use the command:

> hello

On a GNU/Linux or Solaris system, use the slightly more complex:
> _/hello

command. In either case, you should see:

Hello world!

If the target system is not the same as the host system, then you cannot run the application directly.
Instead, you will have to run the application on the target system. You should consult the manuals
for your target system to determine the exact procedures required to run the application.

On some systems, Sourcery G++ Lite includes a simulator that can be used to run the program. To
use the simulator run:

> arm-none-linux-gnueabi-run hello

The simulator is available if you see the expected output:

Hello, world!

There is no simulator for your target system if you see a message like:
“arm-none-linux-gnueabi-run® is not recognized as an internal or external command

or:
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arm-none-linux-gnueabi-run: command not found
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Appendix A. GNU General Public
License

Version 2, June 1991
Copyright © 1989, 1991 Free Software Foundation, Inc.

Free Software Foundation, Inc.
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA

Everyone is permitted to copy and distribute verbatim copies of this license document, but
changing it is not allowed.
Version 2, June 1991

Preamble

The licenses for most software are designed to take away your freedom to share and change
it. By contrast, the GNU General Public License is intended to guarantee your freedom to
share and change free software - to make sure the software is free for all its users. This
General Public License applies to most of the Free Software Foundation's software and to
any other program whose authors commit to using it. (Some other Free Software Foundation
software is covered by the GNU Library General Public License instead.) You can apply
it to your programs, too.

When we speak of free software, we are referring to freedom, not price. Our General Public
Licenses are designed to make sure that you have the freedom to distribute copies of free
software (and charge for this service if you wish), that you receive source code or can get
it if you want it, that you can change the software or use pieces of it in new free programs;
and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid anyone to deny you these
rights or to ask you to surrender the rights. These restrictions translate to certain responsib-
ilities for you if you distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether gratis or for a fee, you
must give the recipients all the rights that you have. You must make sure that they, too, re-
ceive or can get the source code. And you must show them these terms so they know their
rights.

We protect your rights with two steps:
1. copyright the software, and

2. offer you this license which gives you legal permission to copy, distribute and/or
modify the software.

Also, for each author's protection and ours, we want to make certain that everyone under-
stands that there is no warranty for this free software. If the software is modified by someone
else and passed on, we want its recipients to know that what they have is not the original,
so that any problems introduced by others will not reflect on the original authors' reputations.

Finally, any free program is threatened constantly by software patents. We wish to avoid
the danger that redistributors of a free program will individually obtain patent licenses, in
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effect making the program proprietary. To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at all.

The precise terms and conditions for copying, distribution and modification follow.

TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODI-

FICATION

0.

This License applies to any program or other work which contains a notice placed by
the copyright holder saying it may be distributed under the terms of this General Public
License. The "Program”, below, refers to any such program or work, and a “work
based on the Program ” means either the Program or any derivative work under copy-
right law: that is to say, a work containing the Program or a portion of it, either verbatim
or with modifications and/or translated into another language. (Hereinafter, translation
is included without limitation in the term “modification ”.) Each licensee is addressed
as “you”.

Activities other than copying, distribution and modification are not covered by this
License; they are outside its scope. The act of running the Program is not restricted,
and the output from the Program is covered only if its contents constitute a work based
on the Program (independent of having been made by running the Program). Whether
that is true depends on what the Program does.

You may copy and distribute verbatim copies of the Program's source code as you re-
ceive it, in any medium, provided that you conspicuously and appropriately publish
on each copy an appropriate copyright notice and disclaimer of warranty; keep intact
all the notices that refer to this License and to the absence of any warranty; and give
any other recipients of the Program a copy of this License along with the Program.

You may charge a fee for the physical act of transferring a copy, and you may at your
option offer warranty protection in exchange for a fee.

You may modify your copy or copies of the Program or any portion of it, thus forming
a work based on the Program, and copy and distribute such modifications or work
under the terms of Section 1 above, provided that you also meet all of these conditions:

a. You must cause the modified files to carry prominent notices stating that you
changed the files and the date of any change.

b.  You must cause any work that you distribute or publish, that in whole or in part
contains or is derived from the Program or any part thereof, to be licensed as a
whole at no charge to all third parties under the terms of this License.

c. If the modified program normally reads commands interactively when run, you
must cause it, when started running for such interactive use in the most ordinary
way, to print or display an announcement including an appropriate copyright notice
and a notice that there is no warranty (or else, saying that you provide a warranty)
and that users may redistribute the program under these conditions, and telling
the user how to view a copy of this License.

Exception:  If the Program itself is interactive but does not normally print such
an announcement, your work based on the Program is not required to print an
announcement.)
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These requirements apply to the modified work as a whole. If identifiable sections of
that work are not derived from the Program, and can be reasonably considered inde-
pendent and separate works in themselves, then this License, and its terms, do not apply
to those sections when you distribute them as separate works. But when you distribute
the same sections as part of a whole which is a work based on the Program, the distri-
bution of the whole must be on the terms of this License, whose permissions for other
licensees extend to the entire whole, and thus to each and every part regardless of who
wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to work
written entirely by you; rather, the intent is to exercise the right to control the distribu-
tion of derivative or collective works based on the Program.

In addition, mere aggregation of another work not based on the Program with the
Program (or with a work based on the Program) on a volume of a storage or distribution
medium does not bring the other work under the scope of this License.

You may copy and distribute the Program (or a work based on it, under Section 2 in
object code or executable form under the terms of Sections 1 and 2 above provided
that you also do one of the following:

a. Accompany it with the complete corresponding machine-readable source code,
which must be distributed under the terms of Sections 1 and 2 above on a medium
customarily used for software interchange; or,

b. Accompany it with a written offer, valid for at least three years, to give any third
party, for a charge no more than your cost of physically performing source distri-
bution, a complete machine-readable copy of the corresponding source code, to
be distributed under the terms of Sections 1 and 2 above on a medium customarily
used for software interchange; or,

c. Accompany it with the information you received as to the offer to distribute cor-
responding source code. (This alternative is allowed only for noncommercial
distribution and only if you received the program in object code or executable
form with such an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the work for making modific-
ations to it. For an executable work, complete source code means all the source code
for all modules it contains, plus any associated interface definition files, plus the scripts
used to control compilation and installation of the executable. However, as a special
exception, the source code distributed need not include anything that is normally dis-
tributed (in either source or binary form) with the major components (compiler, kernel,
and so on) of the operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering access to copy from a
designated place, then offering equivalent access to copy the source code from the
same place counts as distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.

You may not copy, modify, sublicense, or distribute the Program except as expressly
provided under this License. Any attempt otherwise to copy, modify, sublicense or
distribute the Program is void, and will automatically terminate your rights under this
License. However, parties who have received copies, or rights, from you under this

21



GNU General Public License

License will not have their licenses terminated so long as such parties remain in full
compliance.

You are not required to accept this License, since you have not signed it. However,
nothing else grants you permission to modify or distribute the Program or its derivative
works. These actions are prohibited by law if you do not accept this License. Therefore,
by modifying or distributing the Program (or any work based on the Program), you
indicate your acceptance of this License to do so, and all its terms and conditions for
copying, distributing or modifying the Program or works based on it.

Each time you redistribute the Program (or any work based on the Program), the recip-
ient automatically receives a license from the original licensor to copy, distribute or
modify the Program subject to these terms and conditions. You may not impose any
further restrictions on the recipients' exercise of the rights granted herein. You are not
responsible for enforcing compliance by third parties to this License.

If, as a consequence of a court judgment or allegation of patent infringement or for
any other reason (not limited to patent issues), conditions are imposed on you
(whether by court order, agreement or otherwise) that contradict the conditions of this
License, they do not excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this License and any
other pertinent obligations, then as a consequence you may not distribute the Program
at all. For example, if a patent license would not permit royalty-free redistribution of
the Program by all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to refrain entirely
from distribution of the Program.

If any portion of this section is held invalid or unenforceable under any particular cir-
cumstance, the balance of the section is intended to apply and the section as a whole
is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or other
property right claims or to contest validity of any such claims; this section has the sole
purpose of protecting the integrity of the free software distribution system, which is
implemented by public license practices. Many people have made generous contribu-
tions to the wide range of software distributed through that system in reliance on con-
sistent application of that system; it is up to the author/donor to decide if he or she is
willing to distribute software through any other system and a licensee cannot impose
that choice.

This section is intended to make thoroughly clear what is believed to be a consequence
of the rest of this License.

If the distribution and/or use of the Program is restricted in certain countries either by
patents or by copyrighted interfaces, the original copyright holder who places the
Program under this License may add an explicit geographical distribution limitation
excluding those countries, so that distribution is permitted only in or among countries
not thus excluded. In such case, this License incorporates the limitation as if written
in the body of this License.

The Free Software Foundation may publish revised and/or new versions of the General
Public License from time to time. Such new versions will be similar in spirit to the
present version, but may differ in detail to address new problems or concerns.
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Each version is given a distinguishing version number. If the Program specifies a version
number of this License which applies to it and "any later version", you have the option
of following the terms and conditions either of that version or of any later version
published by the Free Software Foundation. If the Program does not specify a version
number of this License, you may choose any version ever published by the Free Soft-
ware Foundation.

10. If you wish to incorporate parts of the Program into other free programs whose distri-
bution conditions are different, write to the author to ask for permission. For software
which is copyrighted by the Free Software Foundation, write to the Free Software
Foundation; we sometimes make exceptions for this. Our decision will be guided by
the two goals of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

11. NO WARRANTY. BECAUSE THE PROGRAM IS LICENSED FREE OF
CHARGE, THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT
PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED
INWRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES PROVIDE
THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EX-
PRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE
OF THE PROGRAM ISWITHYOU. SHOULD THXE PROGRAM PROVE DEFECT-
IVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR
OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO
INWRITINGWILLANY COPYRIGHT HOLDER, ORANY OTHER PARTY WHO
MAY MODIFY AND/OR REDISTRIBUTE THE PROGRAM AS PERMITTED
ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL,
SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF
THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT
LIMITED TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE
OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF
THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS), EVEN IF
SUCHHOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest possible use to the
public, the best way to achieve this is to make it free software which everyone can redistribute
and change under these terms.

To do so, attach the following notices to the program. It is safest to attach them to the start
of each source file to most effectively convey the exclusion of warranty; and each file should
have at least the "copyright™ line and a pointer to where the full notice is found.

<one line to give the program's name and a brief idea of what it does.> Copyright (C) <year>
<name of author>
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This program is free software; you can redistribute it and/or modify it under the terms of
the GNU General Public License as published by the Free Software Foundation; either
version 2 of the License, or (at your option) any later version.

This program is distributed in the hope that it will be useful, but WITHOUT ANY WAR-
RANTY; without even the implied warranty of MERCHANTABILITY or FITNESS FOR
A PARTICULAR PURPOSE. See the GNU General Public License for more details.

You should have received a copy of the GNU General Public License along with this pro-
gram; if not, write to the Free Software Foundation, Inc., 51 Franklin Street, Fifth Floor,
Boston, MA 02110-1301, USA

Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this when it starts in an inter-
active mode:

Gnomovision version 69, Copyright (C) year name of author Gnomovision comes with
ABSOLUTELY NO WARRANTY; for details type “show w'. This is free software, and
you are welcome to redistribute it under certain conditions; type “show c' for details.

The hypothetical commands “show w' and “show c¢' should show the appropriate parts of
the General Public License. Of course, the commands you use may be called something
other than “show w' and “show c'; they could even be mouse-clicks or menu items--whatever
suits your program.

You should also get your employer (if you work as a programmer) or your school, if any,
to sign a "copyright disclaimer” for the program, if necessary. Here is a sample; alter the
names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the program “Gnomovision' (which
makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989 Ty Coon, President of Vice

This General Public License does not permit incorporating your program into proprietary
programs. If your program is a subroutine library, you may consider it more useful to permit
linking proprietary applications with the library. If this is what you want to do, use the GNU
Library General Public License instead of this License.
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This is the first released version of the Lesser GPL. It also counts as the successor of the
GNU Library Public License, version 2, hence the version number 2.1.
Copyright © 1991, 1999 Free Software Foundation, Inc.

Free Software Foundation, Inc.
51 Franklin Street, Fifth Floor,
Boston,

MA
02110-1301
USA

Everyone is permitted to copy and distribute verbatim copies of this license document, but
changing it is not allowed.
Version 2.1, February 1999

Preamble

The licenses for most software are designed to take away your freedom to share and change
it. By contrast, the GNU General Public Licenses are intended to guarantee your freedom
to share and change free software--to make sure the software is free for all its users.

This license, the Lesser General Public License, applies to some specially designated software
packages--typically libraries--of the Free Software Foundation and other authors who decide
to use it. You can use it too, but we suggest you first think carefully about whether this license
or the ordinary General Public License is the better strategy to use in any particular case,
based on the explanations below.

When we speak of free software, we are referring to freedom of use, not price. Our General
Public Licenses are designed to make sure that you have the freedom to distribute copies
of free software (and charge for this service if you wish); that you receive source code or
can get it if you want it; that you can change the software and use pieces of it in new free
programs; and that you are informed that you can do these things.

To protect your rights, we need to make restrictions that forbid distributors to deny you
these rights or to ask you to surrender these rights. These restrictions translate to certain
responsibilities for you if you distribute copies of the library or if you modify it.

For example, if you distribute copies of the library, whether gratis or for a fee, you must
give the recipients all the rights that we gave you. You must make sure that they, too, receive
or can get the source code. If you link other code with the library, you must provide complete
object files to the recipients, so that they can relink them with the library after making
changes to the library and recompiling it. And you must show them these terms so they
know their rights.

We protect your rights with a two-step method:

1. we copyright the library, and
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2. we offer you this license, which gives you legal permission to copy, distribute and/or
modify the library.

To protect each distributor, we want to make it very clear that there is no warranty for the
free library. Also, if the library is modified by someone else and passed on, the recipients
should know that what they have is not the original version, so that the original author's
reputation will not be affected by problems that might be introduced by others.

Finally, software patents pose a constant threat to the existence of any free program. We
wish to make sure that a company cannot effectively restrict the users of a free program by
obtaining a restrictive license from a patent holder. Therefore, we insist that any patent license
obtained for a version of the library must be consistent with the full freedom of use specified
in this license.

Most GNU software, including some libraries, is covered by the ordinary GNU General
Public License. This license, the GNU Lesser General Public License, applies to certain
designated libraries, and is quite different from the ordinary General Public License. We
use this license for certain libraries in order to permit linking those libraries into non-free
programs.

When a program is linked with a library, whether statically or using a shared library, the
combination of the two is legally speaking a combined work, a derivative of the original
library. The ordinary General Public License therefore permits such linking only if the entire
combination fits its criteria of freedom. The Lesser General Public License permits more
lax criteria for linking other code with the library.

We call this license the Lesser General Public License because it does Less to protect the
user's freedom than the ordinary General Public License. It also provides other free software
developers Less of an advantage over competing non-free programs. These disadvantages
are the reason we use the ordinary General Public License for many libraries. However, the
Lesser license provides advantages in certain special circumstances.

For example, on rare occasions, there may be a special need to encourage the widest possible
use of a certain library, so that it becomes a de-facto standard. To achieve this, non-free
programs must be allowed to use the library. A more frequent case is that a free library does
the same job as widely used non-free libraries. In this case, there is little to gain by limiting
the free library to free software only, so we use the Lesser General Public License.

In other cases, permission to use a particular library in non-free programs enables a greater
number of people to use a large body of free software. For example, permission to use the
GNU C Library in non-free programs enables many more people to use the whole GNU
operating system, as well as its variant, the GNU/Linux operating system.

Although the Lesser General Public License is Less protective of the users' freedom, it does
ensure that the user of a program that is linked with the Library has the freedom and the
wherewithal to run that program using a modified version of the Library.

The precise terms and conditions for copying, distribution and modification follow. Pay
close attention to the difference between a “work based on the library” and a “work that
uses the library”. The former contains code derived from the library, whereas the latter must
be combined with the library in order to run.
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B.2

B.2.1

B.2.2

B.2.3

TERMS AND CONDITIONS FOR COPYING,
DISTRIBUTION AND MODIFICATION

Section 0

This License Agreement applies to any software library or other program which contains
anotice placed by the copyright holder or other authorized party saying it may be distributed
under the terms of this Lesser General Public License (also called “this License™). Each li-
censee is addressed as “you”.

A “library” means a collection of software functions and/or data prepared so as to be con-
veniently linked with application programs (which use some of those functions and data)
to form executables.

The “Library”, below, refers to any such software library or work which has been distributed
under these terms. A “work based on the Library” means either the Library or any derivative
work under copyright law: that is to say, a work containing the Library or a portion of it,
either verbatim or with modifications and/or translated straightforwardly into another lan-
guage. (Hereinafter, translation is included without limitation in the term “modification”.)

“Source code” for a work means the preferred form of the work for making modifications
to it. For a library, complete source code means all the source code for all modules it contains,
plus any associated interface definition files, plus the scripts used to control compilation
and installation of the library.

Activities other than copying, distribution and modification are not covered by this License;
they are outside its scope. The act of running a program using the Library is not restricted,
and output from such a program is covered only if its contents constitute a work based on
the Library (independent of the use of the Library in a tool for writing it). Whether that is
true depends on what the Library does and what the program that uses the Library does.

Section 1

You may copy and distribute verbatim copies of the Library's complete source code as you
receive it, in any medium, provided that you conspicuously and appropriately publish on
each copy an appropriate copyright notice and disclaimer of warranty; keep intact all the
notices that refer to this License and to the absence of any warranty; and distribute a copy
of this License along with the Library.

You may charge a fee for the physical act of transferring a copy, and you may at your option
offer warranty protection in exchange for a fee.

Section 2

You may modify your copy or copies of the Library or any portion of it, thus forming a
work based on the Library, and copy and distribute such modifications or work under the
terms of Section 1 above, provided that you also meet all of these conditions:

a. The modified work must itself be a software library.

b.  You must cause the files modified to carry prominent notices stating that you changed
the files and the date of any change.

27



GNU Lesser General Public Li-
cense

B.2.4

B.2.5

c. You must cause the whole of the work to be licensed at no charge to all third parties
under the terms of this License.

d. Ifafacility in the modified Library refers to a function or a table of data to be supplied
by an application program that uses the facility, other than as an argument passed when
the facility is invoked, then you must make a good faith effort to ensure that, in the
event an application does not supply such function or table, the facility still operates,
and performs whatever part of its purpose remains meaningful.

(For example, a function in a library to compute square roots has a purpose that is en-
tirely well-defined independent of the application. Therefore, Subsection 2d requires
that any application-supplied function or table used by this function must be optional:
if the application does not supply it, the square root function must still compute square
roots.)

These requirements apply to the modified work as a whole. If identifiable sections of that
work are not derived from the Library, and can be reasonably considered independent and
separate works in themselves, then this License, and its terms, do not apply to those sections
when you distribute them as separate works. But when you distribute the same sections as
part of a whole which is a work based on the Library, the distribution of the whole must be
on the terms of this License, whose permissions for other licensees extend to the entire
whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to work written
entirely by you; rather, the intent is to exercise the right to control the distribution of deriv-
ative or collective works based on the Library.

In addition, mere aggregation of another work not based on the Library with the Library
(or with a work based on the Library) on a volume of a storage or distribution medium does
not bring the other work under the scope of this License.

Section 3

You may opt to apply the terms of the ordinary GNU General Public License instead of this
License to a given copy of the Library. To do this, you must alter all the notices that refer
to this License, so that they refer to the ordinary GNU General Public License, version 2,
instead of to this License. (If a newer version than version 2 of the ordinary GNU General
Public License has appeared, then you can specify that version instead if you wish.) Do not
make any other change in these notices.

Once this change is made in a given copy, it is irreversible for that copy, so the ordinary
GNU General Public License applies to all subsequent copies and derivative works made
from that copy.

This option is useful when you wish to copy part of the code of the Library into a program
that is not a library.

Section 4

You may copy and distribute the Library (or a portion or derivative of it, under Section 2)
in object code or executable form under the terms of Sections 1 and 2 above provided that
you accompany it with the complete corresponding machine-readable source code, which
must be distributed under the terms of Sections 1 and 2 above on a medium customarily
used for software interchange.
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B.2.6

B.2.7

If distribution of object code is made by offering access to copy from a designated place,
then offering equivalent access to copy the source code from the same place satisfies the
requirement to distribute the source code, even though third parties are not compelled to
copy the source along with the object code.

Section 5

A program that contains no derivative of any portion of the Library, but is designed to work
with the Library by being compiled or linked with it, is called a “work that uses the Library”.
Such a work, in isolation, is not a derivative work of the Library, and therefore falls outside
the scope of this License.

However, linking a “work that uses the Library” with the Library creates an executable that
is a derivative of the Library (because it contains portions of the Library), rather than a
“work that uses the library”. The executable is therefore covered by this License. Section
6 states terms for distribution of such executables.

When a “work that uses the Library” uses material from a header file that is part of the
Library, the object code for the work may be a derivative work of the Library even though
the source code is not. Whether this is true is especially significant if the work can be linked
without the Library, or if the work is itself a library. The threshold for this to be true is not
precisely defined by law.

If such an object file uses only numerical parameters, data structure layouts and accessors,
and small macros and small inline functions (ten lines or less in length), then the use of the
object file is unrestricted, regardless of whether it is legally a derivative work. (Executables
containing this object code plus portions of the Library will still fall under Section 6.)

Otherwise, if the work is a derivative of the Library, you may distribute the object code for
the work under the terms of Section 6. Any executables containing that work also fall under
Section 6, whether or not they are linked directly with the Library itself.

Section 6

As an exception to the Sections above, you may also combine or link a “work that uses the
Library” with the Library to produce a work containing portions of the Library, and distribute
that work under terms of your choice, provided that the terms permit modification of the
work for the customer's own use and reverse engineering for debugging such modifications.

You must give prominent notice with each copy of the work that the Library is used in it
and that the Library and its use are covered by this License. You must supply a copy of this
License. If the work during execution displays copyright notices, you must include the
copyright notice for the Library among them, as well as a reference directing the user to
the copy of this License. Also, you must do one of these things:

a.  Accompany the work with the complete corresponding machine-readable source code
for the Library including whatever changes were used in the work (which must be
distributed under Sections 1 and 2 above); and, if the work is an executable linked with
the Library, with the complete machine-readable “work that uses the Library”, as object
code and/or source code, so that the user can modify the Library and then relink to
produce a modified executable containing the modified Library. (It is understood that
the user who changes the contents of definitions files in the Library will not necessarily
be able to recompile the application to use the modified definitions.)
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B.2.8

B.2.9

b. Use a suitable shared library mechanism for linking with the Library. A suitable
mechanism is one that (1) uses at run time a copy of the library already present on the
user's computer system, rather than copying library functions into the executable, and
(2) will operate properly with a modified version of the library, if the user installs one,
as long as the modified version is interface-compatible with the version that the work
was made with.

c. Accompany the work with a written offer, valid for at least three years, to give the
same user the materials specified in Subsection 6a, above, for a charge no more than
the cost of performing this distribution.

d. If distribution of the work is made by offering access to copy from a designated place,
offer equivalent access to copy the above specified materials from the same place.

e.  Verify that the user has already received a copy of these materials or that you have
already sent this user a copy.

For an executable, the required form of the “work that uses the Library” must include any
data and utility programs needed for reproducing the executable from it. However, as a
special exception, the materials to be distributed need not include anything that is normally
distributed (in either source or binary form) with the major components (compiler, kernel,
and so on) of the operating system on which the executable runs, unless that component itself
accompanies the executable.

It may happen that this requirement contradicts the license restrictions of other proprietary
libraries that do not normally accompany the operating system. Such a contradiction means
you cannot use both them and the Library together in an executable that you distribute.

Section 7

You may place library facilities that are a work based on the Library side-by-side in a single
library together with other library facilities not covered by this License, and distribute such
a combined library, provided that the separate distribution of the work based on the Library
and of the other library facilities is otherwise permitted, and provided that you do these two
things:

a.  Accompany the combined library with a copy of the same work based on the Library,
uncombined with any other library facilities. This must be distributed under the terms
of the Sections above.

b.  Give prominent notice with the combined library of the fact that part of it is a work
based on the Library, and explaining where to find the accompanying uncombined
form of the same work.

Section 8

You may not copy, modify, sublicense, link with, or distribute the Library except as expressly
provided under this License. Any attempt otherwise to copy, modify, sublicense, link with,
or distribute the Library is void, and will automatically terminate your rights under this Li-
cense. However, parties who have received copies, or rights, from you under this License
will not have their licenses terminated so long as such parties remain in full compliance.
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B.2.10 Section 9

You are not required to accept this License, since you have not signed it. However, nothing
else grants you permission to modify or distribute the Library or its derivative works. These
actions are prohibited by law if you do not accept this License. Therefore, by modifying or
distributing the Library (or any work based on the Library), you indicate your acceptance
of this License to do so, and all its terms and conditions for copying, distributing or modi-
fying the Library or works based on it.

B.2.11 Section 10

Each time you redistribute the Library (or any work based on the Library), the recipient
automatically receives a license from the original licensor to copy, distribute, link with or
modify the Library subject to these terms and conditions. You may not impose any further
restrictions on the recipients' exercise of the rights granted herein. You are not responsible
for enforcing compliance by third parties with this License.

B.2.12 Section 11

If, as a consequence of a court judgment or allegation of patent infringement or for any
other reason (not limited to patent issues), conditions are imposed on you (whether by court
order, agreement or otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot distribute so as to satisfy
simultaneously your obligations under this License and any other pertinent obligations, then
as a consequence you may not distribute the Library at all. For example, if a patent license
would not permit royalty-free redistribution of the Library by all those who receive copies
directly or indirectly through you, then the only way you could satisfy both it and this License
would be to refrain entirely from distribution of the Library.

If any portion of this section is held invalid or unenforceable under any particular circum-
stance, the balance of the section is intended to apply, and the section as a whole is intended
to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or other property
right claims or to contest validity of any such claims; this section has the sole purpose of
protecting the integrity of the free software distribution system which is implemented by
public license practices. Many people have made generous contributions to the wide range
of software distributed through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing to distribute software
through any other system and a licensee cannot impose that choice.

This section is intended to make thoroughly clear what is believed to be a consequence of
the rest of this License.

B.2.13 Section 12

If the distribution and/or use of the Library is restricted in certain countries either by patents
or by copyrighted interfaces, the original copyright holder who places the Library under
this License may add an explicit geographical distribution limitation excluding those
countries, so that distribution is permitted only in or among countries not thus excluded. In
such case, this License incorporates the limitation as if written in the body of this License.
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B.2.14 Section 13

The Free Software Foundation may publish revised and/or new versions of the Lesser
General Public License from time to time. Such new versions will be similar in spirit to the
present version, but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Library specifies a version
number of this License which applies to it and “any later version”, you have the option of
following the terms and conditions either of that version or of any later version published
by the Free Software Foundation. If the Library does not specify a license version number,
you may choose any version ever published by the Free Software Foundation.

B.2.15 Section 14

If you wish to incorporate parts of the Library into other free programs whose distribution
conditions are incompatible with these, write to the author to ask for permission. For software
which is copyrighted by the Free Software Foundation, write to the Free Software Founda-
tion; we sometimes make exceptions for this. Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and of promoting the
sharing and reuse of software generally.

B.2.16 NO WARRANTY Section 15

BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE IS NO WAR-
RANTY FOR THE LIBRARY, TOTHE EXTENT PERMITTED BY APPLICABLE LAW.
EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS
AND/OR OTHER PARTIES PROVIDE THE LIBRARY “AS IS” WITHOUT WARRANTY
OFANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORM-
ANCE OF THE LIBRARY ISWITHYOU. SHOULD THE LIBRARY PROVE DEFECT-
IVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR
CORRECTION.

B.2.17 Section 16

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN
WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY
MODIFY AND/OR REDISTRIBUTE THE LIBRARY AS PERMITTED ABOVE, BE
LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCID-
ENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABIL-
ITY TO USE THE LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF DATA
OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU
OR THIRD PARTIES OR A FAILURE OF THE LIBRARY TO OPERATE WITH ANY
OTHER SOFTWARE), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS
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B.3 How to Apply These Terms to Your New
Libraries

If you develop a new library, and you want it to be of the greatest possible use to the public,
we recommend making it free software that everyone can redistribute and change. You can
do so by permitting redistribution under these terms (or, alternatively, under the terms of
the ordinary General Public License).

To apply these terms, attach the following notices to the library. It is safest to attach them
to the start of each source file to most effectively convey the exclusion of warranty; and
each file should have at least the “copyright” line and a pointer to where the full notice is
found.

<one line to give the library's name and a brief idea of what it does.> Copyright (C) <year>
<name of author>

This library is free software; you can redistribute it and/or modify it under the terms of the
GNU Lesser General Public License as published by the Free Software Foundation; either
version 2.1 of the License, or (at your option) any later version.

This library is distributed in the hope that it will be useful, but WITHOUT ANY WAR-
RANTY; without even the implied warranty of MERCHANTABILITY or FITNESS FOR
APARTICULAR PURPOSE. See the GNU Lesser General Public License for more details.

You should have received a copy of the GNU Lesser General Public License along with
this library; if not, write to the Free Software Foundation, Inc., 51 Franklin Street, Fifth
Floor, Boston, MA 02110-1301 USA

Also add information on how to contact you by electronic and paper mail.

You should also get your employer (if you work as a programmer) or your school, if any,
to sign a “copyright disclaimer” for the library, if necessary. Here is a sample; alter the
names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the library “Frob' (a library for
tweaking knobs) written by James Random Hacker.

<signature of Ty Coon>, 1 April 1990 Ty Coon, President of Vice

That's all there is to it!
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