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Chapter 1. Key Features

eCos® isdistributed under the GPL license with an exception which permits proprietary application code to be linked with
eCos without requiring that it also falls under the GPL. It is royalty and buyout free.

eCosPro® extendsthe functionality of eCosto provide arich set of features aswell as additional platform and device drivers
support. eCosPro features as well as additional platforms and device drivers can be found on the eCosCentric web site.

eCosPro Developer's Kits combine the stability, feature set, and quality of support required for commercial embedded ap-
plication development with eCos by professional developers of embedded hardware devices.

As an Open Source project, eCos is under constant improvement, with an active developer community, based around the
eCos community web site at http://ecos.sourceware.org/.

Powerful GUI-based configuration system allowing both large and fine grained configuration of eCos. This allows the
functionality of eCos to be customized to the exact requirements of the application.

Full-featured, flexible, configurable, real time embedded kernel. The kernel provides thread scheduling, synchronization,
timer, and communication primitives. It handles hardware resources such as interrupts, exceptions, memory and caches.

The Hardware Abstraction Layer (HAL) hides the specific features of each supported CPU and platform, so that the kernel
and other run-time components can be implemented in a portable fashion.

Support for WITRON and POSIX Application Programmer Interfaces (APIS). It also includes a fully featured, thread-safe
SO standard C library and math library.

eCosPro Developer's Kits include additional features, such Symmetric Multi-Processing (SMP) for ARM and Cortex-A,
as well as eCos libraries and packages, such as full standard C++ library support, BootUp, Robust Boot Loader (RBL),
FlashSafe API for high-reliability, data logging, additiona filesystems (multi-threaded FAT, JFFS, MMFS, YAFFS) and
more.

eCosPro Developer's Kits also provide Eclipse-based IDE (Linux or Windows based), with eCos embedded-target support.

Support for awide variety of devices including many serial devices, ethernet controllers and FLASH memories. There is
also support for PCMCIA, USB and PCI interconnects.

A fully featured TCP/IP stack implementing I P, IPv6, ICMP, UDP and TCP over ethernet, aswell as alightweight | P stack
(IwlIP) designed for embedded systems. Support for SNMP, HTTP, TFTP and FTP are also present.

The RedBoot ROM monitor is an application that uses the eCos HAL for portability. It provides seria and ethernet based
booting and debug services during devel opment.

Many components include test programs that validate the components behaviour. These can be used both to check that
hardware is functioning correctly, and as examples of eCos usage.

eCos and eCosPro documentation include this User Guide, an Installation Guide, the Reference Manual and the Components
Writer's Guide.
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Chapter 2. eCos Overview

eCos® is an open source, configurable, portable, and royalty-free embedded real-time operating system. The following text
expands on these core aspects that define eCos.

eCos is provided as an open source runtime system supported by the GNU open source development tools. Developers have
full and unfettered access to al aspects of the runtime system. No parts of it are proprietary or hidden, and you are at liberty
to examine, add to, and modify the code as you deem necessary. These rights are granted to you and protected by the GNU
Public License (GPL). An exception clause has been added to the eCos license which limits the circumstances in which the
license applies to other code when used in conjunction with eCos. This exception grants you the right to freely develop and
distribute applications based on eCos. Y ou are not expected or required to make your embedded applications or any additional
components that you develop freely available so long as they are not derived from eCos code. We of course welcome all
contributions back to eCos such as board ports, device drivers and other components, as this hel psthe growth and devel opment
of eCos, and is of benefit to the entire eCos community. See the section called “ eCos Licence Overview” for more details.

One of the key technological innovations in eCos is the configuration system. The configuration system allows the applica-
tion writer to impose their requirements on the run-time components, both in terms of their functionality and implementation,
whereastraditionally the operating system has constrai ned the application's own implementation. Essentially, this enables eCos
developers to create their own application-specific operating system and makes eCos suitable for a wide range of embedded
uses. Configuration also ensures that the resource footprint of eCosis minimized as all unnecessary functionality and features
are removed. The configuration system also presents eCos as a component architecture. This provides a standardized mecha-
nism for component suppliersto extend the functionality of eCos and allows applications to be built from awide set of optional
configurable run-time components. Components can be provided from avariety of sourcesincluding: the standard eCosrel ease;
commercial third party developers or open source contributors.

The royalty-free nature of eCos means that you can develop and deploy your application using the standard eCos release
without incurring any royalty charges. In addition, there are no up-front license charges for the eCos runtime source code and
associated tools.

eCos is designed to be portable to a wide range of target architectures and target platformsincluding 16, 32, and 64 bit archi-
tectures, MPUs, MCUs and DSPs. The eCos kernd, libraries and runtime components are layered on the Hardware Abstrac-
tion Layer (HAL), and thus will run on any target once the HAL and relevant device drivers have been ported to the target's
processor architecture and board. Currently eCos supports alarge range of different target architectures:

 ARM7, ARMY, Cortex-Ab5, Cortex-A9, Cortex-M3, Cortex-M4, Cortex-M7, Intel StrongARM and XScale.
« Fujitsu FR-V

* Hitachi SH2/3/4

* Hitachi H8/300H

* Intel x86

 MIPS

» Matsushita AM3x

* Motorola PowerPC

» Motorola 68k/Coldfire
* NIOSII

* NEC V850

* Sun SPARC

» SuperH




eCos Overview

» TileraTILE-Gx

including many of the popular variants of these architectures and eval uation boards. For acurrent list of commercially supported
hardware see the eCosPro CPU & Board Support pages.

eCos has been designed to support applications with real-time requirements, providing features such as full preemptability,
minimal interrupt latencies, and all the necessary synchronization primitives, scheduling policies, and interrupt handling mech-
anisms needed for these type of applications. eCos also providesall the functionality required for general embedded application
support including device drivers, memory management, exception handling, C, math libraries, etc. In addition to runtime sup-
port, the eCos system includes all the tools necessary to devel op embedded applications, including eCos software configuration
and build tools, and GNU based compilers, assemblers, linkers, debuggers, and simulators.

All eCosPro® Developer's Kits are backed by commercial support provided by members of the original team which devel oped
eCos. Support is provided through the eCosPro issue management system.

Thelatest and most complete set of eCosPro documentation and installation guides may be found online at https://doc.ecoscen-
tric.com/index.html.

In addition, you may wish to visit the eCos open source developers site: http://ecos.sourceware.org/. The site is dedicated to
the eCos devel oper community and contains news, FAQ, discussion and announcement mailing lists, among other items.

eCos and eCosPro are released as open source software because the eCos maintainers and eCosCentric believe that thisisthe
most effective software development model, and that it provides the greatest benefit to the embedded devel opers.
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Chapter 3. Licensing

eCosPro Non-Commercial Public Licence
Overview

The eCosPro Non-Commercial Public License applies to elements of eCosCentric's intellectual property within a distribution.
Depending on the particular release this may cover various files within the HAL, device drivers, documentation and other
components. All thesefilesare clearly marked with areferenceto the eCosPro Non-Commercial Public Licenceintheir headers.
Key requirements of the license are:

* You may only make non-commercial use of these elements, aswell asany of their derivativesin any form. Non-commercial
use includes the distribution of all formats of these elements.

e Commercia use and/or distribution requires an eCosPro License
For further clarification of non-commercial use, refer to the Definitions section of the license and its Example Usage appendix.

When distributing code, or derivatives such as object or binary code, under this license, including any hardware or device
containing the code or its derivatives, you MUST:

* give notice that portions of the software, within the device if applicable, is covered by this license and may NOT be used
for commercial purposes; and

* include the text of and/or the URI to, this license; and

« ether (a) include the software source with the distribution or device in machine readable format on a physica medium;
or (b) include a note either offering the recipient the sofware source in machine readable format on a physical medium or
inform the recipient where the software sources may be accessed from, if necessary providing the server connected to the
internet from where the software source may be accessed.

eCosPro Licence Overview

The eCosPro License removes al of the requirements of the eCosPro Non-Commercial Public License, permitting distribution
of binary and object code deriatives without restriction and allowing commercia use of the software. A commercial eCosPro
Distribution also includesfileswithinthe HAL , devicedrivers, and other componentswhich are clearly marked with areference
to the eCosPro License in their headers. While binary and object code derivatives of these files may be freely copied, these
source files themselves must not be redistributed.

» You CANNOT distribute any source code provided exclusively under the eCosPro License.

 Source code provided originally under the eCosPro Non-Commercia Public License and subsequently re-licensed under
the eCosPro License does not have to be made available to recipients of binary or object code derivatives. However, you
may still choose to make such source code available but may ONLY do so under the under the terms and conditions of the
eCosPro Non-Commercia Public License.

* Although not specifically an eCosPro license issue, you MUST also ensure that you do not redistribute any eCosCentric
proprietary applications or information. Thisincludes your licensee file, if provided.

The full eCosPro License isavailable online at https://www.ecoscentric.com/licensing/ecospro-license.shtml.

When shipping a product with eCos or eCosPro, devel opers and OEM s are encouraged to read the eCosPro Software Licenses
Compliance Guide which provides a set of guidelines to follow when releasing products that incorporate software from an
eCosPro release. It does not claim to be authoritative, it is still your responsibility to read, understand and comply with the
various licenses that apply to different portions of the runtime source code.
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Licensing

eCos Licence Overview

On May 2002, eCos was released under a modified version of the well known GNU General Public License (GPL), making it
an official GPL- compatible Free Software License. An exception clause has been added to the eCos license which limits the
circumstancesin which thelicense appliesto other code when used in conjunction with eCos. The exception clauseisasfollows:

As a special exception, if other files instantiate tenplates or use nacros
or inline functions fromthis file, or you conpile this file and link it
with other works to produce a work based on this file, this file does not
by itself cause the resulting work to be covered by the G\U General Public

Li cense. However the source code for this file nmust still be nmde
avail abl e in accordance with section (3) of the GNU General Public
Li cense.

Thi s exception does not invalidate any other reasons why a work based on
this file m ght be covered by the GNU General Public License.

Thegoal of thislicenseisto servethe eCos user community asawhole. It allowsall free eCosusersto develop products without
paying anybody anything, no matter how many developers are working on the product or how many units will be shipped.
The license also guarantees that the eCos source code will always be freely available. This applies not only to the core eCos
code itself but also to any changes that anybody makes to the core. In particular, it should prevent any company or individual
contributing code to the system and then later claiming that all eCos users are now guilty of copyright or patent infringements
and have to pay royalties. It should aso prevent any company from making some small improvements, calling the result a
completely new system, and releasing this under a new and less generous license.

The license does not require developers to release the source code of any applications that includes eCos. However, if you
make any changesto code covered by the eCoslicense, or writes new files derived in any way from eCos code, then the license
stipulates that these changes must be made available in source code form to all recipients of binaries based on the modified
code, either by including the sources along with the binaries they deliver (or with any device containing such binaries) or with
awritten offer to supply the source code to the general public for three years. eCosPro Non-Commercial Public licensed code
has similar requirements.

eCosPro licensed code is naturally excluded from this requirement.

It is perhaps most practical for eCos devel opers to make the source code available online and inform those who are receiving
binaries containing eCos code, and probably also the eCos maintainers, about the location of the code. See the full text of the
GPL for the most authoritative definition of the obligations.

Although it isnot strictly necessary to contribute the modified code back to the eCos open source project, the eCos maintainers
are aways pleased to receive code contributions and are responsible for deciding whether such contributions should be applied
to the public repository. In addition, a copyright assignment is required for any significant changes to the core eCos packages.

The result is a royalty-free system with minimal obligations on the part of eCos application developers. This has resulted in
the rapid uptake of eCos. At the same time, eCos and eCosPro are fully open source with all the benefits that impliesin terms
of quality and innovation providing a winning combination.

Questions and answers

The following queries provide some clarification as to the implications of the eCos license. They do not consititute part of
the legal meaning of the license.

Q. What isthe effect of the eCos license?

A. Inthe simplest terms, when you distribute anything containing eCos code, you must make the source code to eCos available
under the terms of the GPL.

Q. What if | make changes to eCos, or write new code based on eCos code?
A. Then you must make those changes available as well.

Q. Do | haveto distribute the source code to my application? |sn't the GPL "viral"?
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A. You do not have to distribute any code under the terms of the GPL other than eCos code or code derived from eCos.
For example, if you write a HAL port based on copying an existing eCos HAL in any way, you must make the source code
available with the binary. However you would not need to make available any other code, such as the code of awholly separate
application linked with eCos. For guidance see the eCosPro Software Licenses Compliance Guide.

Q. | would rather stick with the RHEPL code, but | updated my anonymous CV S checkout.

A. You can check out the final version of anonymous CV S before the license change using the CVStag | ast - r hepl . See
the anonymous CV S access page for details.

Previous eCos License

Prior to May 2002, eCoswasrel eased under the Red Hat eCos Public License (RHEPL). The RHEPL required any modifications
to eCos code to be made available under preferential termsto Red Hat and was therefore incompatible with code licensed under
the GPL. The use of eCos source code which was licensed under the RHEPL is not affected by the switch to the modified
GPL for later revisions.

Documentation License

Most of the HTML and online eCosPro documentation is published under one of three licenses:
e The Open Publication License; or

» The eCosPro Non-Commercia Public License

» The eCosPro License

The PDF version of the documentation isacollection of these works and istherefore al so provided under both of these licenses.
The original SGML from which items (partitions, chapters, sections, etc) licensed under the Open Publication License may be
downloaded from http://ecos.sourceware.org/ or is provided as part of your installation of eCosPro. The full text of the Open
Publication License may be found at http://www.opencontent.org/openpub/. Modification, reproduction or distribution of any
documentation published under the eCosPro License in any form is strictly prohibited, while documentation generated from
source or derivatives licensed under the eCosPro Non-Commercia Public License may only be published for non-commercial
purposes and carries with it requirements to make the sources or derivatives available to its recipients.

HTML and online versions of the documentation each contain alink at the bottom of each page that specifies the license under
which it was provided.
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Chapter 4. Notation and Conventions

Sincethere are many supported target architectures, notation conventionsare used in thismanual to avoid repeating instructions
that are very similar.

GDB and GCC Command Notation

Cross-development commands like gcc and gdb will be shown with a TARGET- prefix. Y ou need to replace TARGET- with
the correct prefix before using the command. Just using gcc or gdb will use the tools for the host, which is not (usually) what
you want.

For example use ar m-eabi-gcc and ar m-eabi-gdb for ARM7, ARM9, Thumb, Cortex-A, and Cortex-M targets. Use power pc-
eabi-gcc and power pc-eabi- gdb for PowerPC targets. Use i386 -elf-gcc and i386-€lf-gdb for 1A32 targets. And so on, the
exact prefix to use is shown in the documentation for each target.

Note that some versions of the GCC cross compiler generate executable files with the . exe suffix on Windows, but not on
Linux. The suffix . exe will be omitted from executable file names, so you will see hel | o instead of hel | 0. exe.

Directory and File System Conventions

The default directory for eCosPro distributions on Windows (usually C: \ eCosPr o) is different from that on Linux (usually
/ opt / ecospr o or SHOVE/ ecospr o for non-root installations). Since many command line examples in the tutorials use
these paths, this default (base) directory will be cited as BASE_DI R.

Windows and Linux have a similar file system syntax, but the MS-DOS command interpreter on Windows versions prior to
Windows 10 uses the backslash character (\) as a path separator, while Linux and POSIX shells (including the bash shell for
windows) use the forward slash (/). Windows 10 can use both characters.

This document will use the POSIX shell convention of forward slashes throughout.

Version Conventions

This manual does not refer explicitly to any particular distribution of eCos or eCosPro. However, version numbers form part
of many file path names. In al of these places the version number will be shown like this: <ver si on>.

If you are using the freely available public distribution of eCos at http://hg-pub.ecoscentric.com/ and have used Mercurial
to check eCos out of the repository, the version number will always be cur r ent , since that is the name of the directory in
the repository. When a stable release is made this directory name is changed, in the release, to the number of the release, for
examplev3_1_ 71 orv4_0_3.
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Chapter 5. Documentation Roadmap

The eCos and eCosPro documentation is divided into a number of components:
eCosPro Developer's Kits: Installation and Getting Started Guide

This document describes how to install the eCosPro Developer's Kit and get started with eCosPro.
User Guide

This document. It includes the following sections:

Programming With eCos This section describes how to write programs that run under eCos by running
through some examples.

The eCos Configuration Tool This section describes the eCos graphical configuration tool and how to use it to
change how eCos behaves.

eCos Programming Concepts and An explanation of the eCos programming cycle, and a description of some debug-

Techniques ging facilities that eCos offers.
Configuration and the Package Information on how to configure eCos manually, including a reference on the
Repository ecosconfig command, memory layouts, and information on how to manage a pack-

age repository using the eCos Package Administration Tool.
eCosPro Reference Guide

The eCosPro Reference Guide provides detailed documentation on various aspects of eCos and eCosPro and well as
descriptions of hardware support, board setup and timings. It also incorporates other guides such as the RedBoot User's
Guide and the eCosPro-SecureSockets User's Guide. This document is being constantly updated online at  https://doc.e-
coscentric.com/ref/index.html, so the following list just mentions the more important sections, take a look at the guide
itself for the full story. A copy of the eCosPro Reference Guide is also provided with each eCosPro Developer's Kit in
both HTML and PDF format.

The eCos Kernel

In-depth description of eCos's native C kernel API. Important considerations are given for programming the eCos
kernel. The semantics for each kernel function are described, including how they are affected by configuration.

The eCos Hardware Abstraction Layer (HAL)

A description of the structure and functionality of the eCos HAL. This section also includes a porting guide to help
moving eCosto different platforms.

I/O Packages (Device Drivers)

A description of the philosophy behind eCos device drivers, as well as a presentation of the C language APIs for
using the current device drivers.

Device driver support includes serial, ethernet and FLASH devices, and support for PCI, PCMCIA and USB inter-
COnnects.

POSIX and pITRON APIs
A description of the POSIX and I TRON APIs and how they are supported under eCos.
File System Support Infrastructure

This describes the filesystem infrastructure provided in eCos. This is implemented by the FILEIO package and pro-
vides POSIX compliant file and 10 operations together with the BSD socket API.
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Other components, such as:

* FAT

* Multimedia

* YAFFS

» JFFS2 filesystems are a so described.
TCP/IP Sack Support for eCos

This describes the Common Networking for eCos package, which provides support for acomplete TCP/IP networking
stack. The design allows for the actual stack to be modular permitting different implementations. Currently only a
version based on FreeBSD is are available as the earlier version (circa 2000) based on OpenBSD was deprecated and
has now been removed from current eCosPro releases.

Other components related to networking, including support for SNMP, DNS, HTTP and FTP, are also described.
eCosPro-SecureSockets User Guide

This provides aguide to the eCos OpenSSL port, an optional add-on package for users of the eCosPro Devel oper'sKit.
Architectural and Platform Support

This describes eCosPro support for the different architectures along with support for individual platforms, platform
configuration, HAL support (including debug, profiling, diagnostic and SMP support), board setup and startup.

RedBoot User's Guide

This describes RedBoot, which provides a complete bootstrap environment for a range of embedded operating sys-
tems, such as embedded Linux and eCos, and includes facilities such as network downloading and debugging. It also
provides a simple flash file system for boot images.

Component Writer's Guide

The Component Writer's Guide is intended for developers who need to add or modify parts of eCos itself. It describes
the following things:

Overview An explanation of the configuration technology used in eCos, why it is done this
way, how it works and the terminology used.

Package Organization A description of the eCos package repository, how it isorganized and how packages
themselves are organi zed.

The CDL Language A description of the CDL language and how it is used to control the configuration
of eCos components. The document also contains a complete specification of the
language.

The Build Process A description of what happens once a configuration has been created and must be

built into a set of executables.
eCosPro CDT plugin user's guide

This provides documentation on the eCosPro CDT plugin as well as Eclipse/CDT usage notes for application developers
using the eCosPro Devel oper's Kit.
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Chapter 6. Programming With eCos

Thefollowing chapters of this manual comprise asimpletutorial for configuring and building eCos, building and running eCos
tests, and finally building three stand-alone example programs which use the eCos API to perform some simple tasks.

Y ou will need a properly installed eCos system, with the correct versions of the GNU toolchain, Host Tools and Eclipse. The
eCosPro installer will perform all of the necessary configuration during installation for you to alow you to build and run
applications on the hardware supported by the eCosPro Developer's Kit out-of -the-box.

eCosPro developers will typically use the Eclipse development environment and eCosPro Eclipse plugin provided as part of
their eCosPro Developer's Kit installation.

Alternatively, you can also integrate a command line environment with whatever editor and revision control system you are
familiar with. For the command line environment, on Linux thiswill typically beacommand shell through aconsole or terminal
window. On Windows you can use either the Command Prompt (CM D.exe) or the bash command line interpreter provided
with your eCosPro installation, with the environment variables set as described in the section called “Environment Variables’
and the chapter Environment Variables in the eCosPro Developer's Kit - Installation and Getting Started Guide.

The Development Process

Most devel opment projects using eCos would contain some (or most) of the following:

eCos Configuration

eCos is configured to provide the desired API (the inclusion of libc, uitron, and the disabling of certain undesired funtions,
etc.), and semantics (selecting scheduler, mutex behavior, etc.). See Chapter 7, Configuring and Building eCos from Source.

It would normally make sense to enable eCos assertion checking at this time as well, to catch as many programming errors
during the devel opment phase as possible.

Note that it should not be necessary to spend much time on eCos configuration initially. It may be important to perform fine
tuning to reduce the memory footprint and to improve performance later when the product reaches a testable state.

Integrity check of the eCos configuration

While we strive to thoroughly test eCos, the vast number of configuration permutations mean that the particular configuration
parameters used for your project may not have been tested. Therefore, we advise running the eCos tests after the project's eCos
configuration has been determined. See Chapter 8, Running an eCos Test Case.

Obvioudly, this should be repeated if the configuration changes later on in the devel opment process.

Application Development - Target Neutral Part

While your project is probably targeting a specific architecture and platform, possibly custom hardware, it may be possible to
perform part of the application development using simulated or synthetic targets.

There are three good reasons for doing this:

* It may be possible by this meansto perform application development in parallel with the design/implementation of the target
hardware, thus providing more time for developing and testing functionality, and reducing time-to-market.

* The build-run-debug-cycle may be faster when the application does not have to be downloaded to a target via a serial
interface. Debugging is also likely to be more responsive when you do not have to to communicate with the remote GDB
stubs in RedBoot via serial. It aso removes the need for manually or automatically resetting the target hardware.

» New hardware can often be buggy. Comparing the behaviour of the program on the hardware and in the simulator or synthetic
target may allow you to identify where the problemslie.
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Programming With eCos

This approach is possible because all targets (including simulators and synthetic ones) provide the same basic API: that is,
kernel, libc, libm, uitron, infra, and to some extent, HAL and |O.

Synthetic targets are especially suitable as they allow you to construct simulations of elaborate devices by interaction with
the host system, where an 1O device API can hide the details from the application. When switching to hardware later in the
development cycle, the 1O driver is properly implemented.

Simulators can also do this, but it all depends on the design and capabilities of the simulator you use. Some like Bochs provide
complete hardware emulation, while others just support enough of the instruction set to run compiled code.

Therefore, select asimulator or synthetic target and useit for aslong as possible for application development. That is, configure
for the selected target, build eCos, build the application and link with eCos, run and debug. Repeat the latter two steps until
you are happy with it.

Obvioudly, at some time you will have to switch to the intended target hardware, for example when adding target specific
feature support, for memory footprint/performance characterization, and for final tuning of eCos and the application.

Application Development - Target Specific Part

Repeat the build-run-debug-cycle while performing final tuning and debugging of application. Remember to disable eCos
assertion checking if you are testing any performance-related aspects, and to enable compiler optimization (e.g. - Q2) it can
make a big difference.

It may be useful to switch between this and the previous step repeatedly through the development process; use the simula-
tor/synthetic target for actual development, and use the target hardware to continually check memory footprint and perfor-
mance. There should be little cost in switching between the two targets when using two separate build trees.
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Chapter 7. Configuring and Building
eCos from Source

This chapter documents the configuration of eCos. The process is the same for any of the supported targets: you may select
a hardware target (if you have a board available), any one of the simulators, or a synthetic target (if your host platform has
synthetic target support).

eCos Start-up Configurations

There are various ways to download an executable image to a target board, and these involve different ways of preparing
the executable image. In the eCos Hardware Abstraction Layer (HAL package) there are configuration options to support the
different download methods. Table 7.1, “ Configuration for various downl oad methods’ summarizesthe waysinwhich an eCos
image can be prepared for different types of download. This is not an exhaustive list, some targets define additional start-up
types of their own. WhereaROM Monitor is mentioned, thiswill usually be RedBoot, although on some older, or low resource,
targets you may need to use the GDB stubs ROM or BootUp, see the target documentation for details.

Table 7.1. Configuration for various download methods

Download method HAL configuration

Burn hardware ROM ROM, ROMRAM or JTAG start-up
Download to ROM emulator ROM or ROMRAM start-up
Download to board with ROM Monitor RAM start-up

Download to simulator without ROM Monitor ROM start-up

Download to simulator with ROM Monitor RAM start-up

Download to simulator ignoring devices SIM configuration

Run synthetic target RAM start-up

2 Caution
Y ou cannot run an application configured for RAM start-up on the simulator directly: it will fail during start-up.
Y ou can only download it to the simulator if you are already running RedBoot in the simulator, as described in
the toolchain documentation or you load through the SD GDB debugging component. This is not the same as
the simulated stub, sinceit does not require atarget program to be running to get GDB to talk to it. It can be done
before | etting the simulator run or you use the ELF loader component to get a program into memory.

@ Note
» Only the Linux Synthetic target simulator and TILE-Gx simulators are supported by eCosPro, although cus-
tomer-specific simulator support is available from eCosCentric.

» Configuring eCos HAL package for simulation should rarely be needed for real development; binaries built
with such akernel will not run on target boards at all, and the MN 10300 and TX39 simulators can run binaries
built for stdeval1 and jmr3904 target boards. The main usefor a ™" simulation” configuration isif you aretrying
towork around problemswith the devicedriversor with the simulator. Also notethat when using aTX 39 system
configured for simulator start-up you should then invoke the simulator with the - - boar d=j nr 3904pal
option instead of - - boar d=j nr 3904

« If your chosen architecture does not have simulator support, then the combinations above that refer to the sim-
ulator do not apply. Similarly, if your chosen platform does not have RedBoot ROM support, the combinations
listed above that use RedBoot do not apply.

The debugging environment for most developers will be either a hardware board or the simulator, in which case they will be
ableto select asingle HAL configuration.
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Configuring and Building eCos from Source

Configuration Tool on Windows and Linux Quick
Start

This section described the GUI based configuration tool. Thistool is probably more suited to userswho prefer GUI's. The next
section describes a CLI based tool which Unix users may prefer.

Note that the use of the Configuration Tool is described in detail in Part I11, “The eCos Configuration Tool”.

The Configuration Tool (see Figure 7.1, “Configuration Tool”) hasfive main e ements: the configuration window, the conflicts
window, the properties window, the short description window, and the output window.

Figure7.1. Configuration Tool
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Start by creating anew configuration for the default target and template of your installation and profile from the file menu File
- New (<t ar get >: <t enpl at e>) (Ctrl+N).

Figure7.2. FileMenu
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i 1 tmpftestfecos.ecc

If you wish to select a different target and/or template, select from the file menu File - New Target (Alt+N) asillustrated in
Figure 7.2, “File Menu” and the dialog illustrated in Figure 7.3, “ Target and Template selection” will be displayed.
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Figure 7.3. Target and Template selection
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@ Note
This method of switching differs from versions prior to eCosPro 4.0 where users were instructed to use the
Template Dialog through the menu Build - Templates... (Ctrl+M). Fromversion 4.0 thisdialog is now only used
to change the template of the current target and configuration. To switch an existing configuration to a different
target see the section called “ Switching Targets, Repositories and Versions'.

Make sure that the configuration is correct for the target in terms of Startup type and verify endianness, CPU model, etc. (see
Figure 7.4, “ Configuring for the target”).

Figure7.4. Configuring for the target
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Next, select the Build - Library (F7) menu item to start building eCos (see Figure 7.5, “ Selecting the Build Library menu
item”). The application will configure the sources, prepare a build tree, and build thel i bt ar get . a library, which contains
the eCos kernel and other packages.
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Figure 7.5. Selecting the Build Library menu item

Build | Tools Help

Library F7
Tests shift+F7
Clean

Generate Build Tree

Options...

Profile... Alt+pP
Templates... ctri+m
Packages... Ctrl+p

The Save As dialog box will appear, asking you to specify adirectory in which to place your save file. Y ou can use the defaullt,
but it is agood idea to make a subdirectory, for example $HOVE/ ecos- wor k.

A Caution

For historic reasons, due to prior limitations on Windows you are advised not to use spaces in filenames, direc-
tories or paths.

Figure7.6. Savefiledialog

o
o offf

Current directory: ftmpfecos

i

arm.ecc 019

* B o Show hidden files Cancel

When you build an eCos library the build ( TARGET- gcc) and host tools set by the Profile will be used. A set of user-defined
build tools may be selected, using Tools - Paths . Build Tools, to take precedence over these using the Build Tools dialog box
as shown in Figure 7.7, “Build tools dialog”. Y ou can select alocation from the drop down list, browse to the directory using
the Browse button, or type in the location of the build tools manually. As the build tools are architectural, this user-defined

path will remain attached to the profile that was active when the path was set. When the profile is changed, this will change
to the value previously associated with the new profile.

Figure 7.7. Build tools dialog
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Similarly, aset of user-defined Host Tools may take precedence over the Profile's Host Toolsusing Tools - Paths - Host Tools
(for commands such as make, cat and Is on Windows hosts and openocd on both Linux and Windows hosts) using the Host
Tools dialog box shown in Figure 7.8, “Host tools dialog”. As with the Build Tools dialog, you can select alocation from the
drop down list, browse to the directory using the Browse button, or type in the location of the user tools manually. However,
unlike the user-defined Build Tools, the user-defined Host tools are not associated with any Profile and will remain persistent
between Profile's and different invocations of the eCos Configuration Tool.

Figure 7.8. Host tools dialog

gi\ - Host Tools Path

Enter the location of the host tools folder. This should
contain executables such as ecosconfig and
openocd. Either type in a path or use the Browse
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@ Note
Both the Build Tools and User Tools form part of an eCosPro Profile so it is not normally necessary on eCosPro
installations to enter pathsto either tools. If you do enter paths for either, these will take preference to the Build
and User Tools of the selected profile. In addition, on Linux, specifying Host Tool will often be unnecessary as
the tools will already be on your PATH.

When abuild has been invoked, the Configuration Tool configures the sources, prepares abuild tree, and buildsthel i bt ar -
get . a library into an install tree, which contains:

the eCos kernel (I i bt ar get . a library) and other libraries or packages

the include files to be referenced by the sources of your application

» eCos configuration segments (. ecmfiles) that may be imported into the eCos configuration to enable a specific kernel,
library or package behaviour

* host tool configuration fileswhich may be used by Eclipse, the eCos Configuration Tools or developer to either run or debug
both tests and your application

The build tree will be created in the same directory the saved configuration (. ecc file) islocated and will be given the same
name as the configuration file, without the . ecc extension, and postfixed with _bui | d. Similarly, the install tree will be
created in the same directory as the saved configuration and build tree but will be postfixed with _i nstal | .

For example, if you create a configuration filemyconf i g. ecc inthedirectory C: \ Pl ayPi t , after a successful build you
will have the following configuration file and its associated build and install subdirectoriesin C: \ Pl ayPi t

e nyconfig. ecc

e nyconfig_build

* nyconfig install

The output from the configuration process and the building of | i bt ar get . a will be shown in the output window.

Once the build process has finished you will have akernel with other packagesin thefilel i bt ar get . a located within the
I i b subdirectory of your install tree. Y ou should now build the eCos tests for your particular configuration.
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You can do this by selecting Build - Tests (Shift-F7). Notice that you could have selected Tests instead of Library in the
earlier step and it would have built both the library and the tests, but this would increase the build time substantially, and if
you do not need to build the tests it is unnecessary.

Figure 7.9. Selecting the Build Tests menu item
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Clean

Generate Build Tree
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Chapter 8, Running an eCos Test Case will guide you through running one of the test cases you just built on the selected
target, using GDB.

ecosconfig on Windows and Linux Quick Start

Asan aternative to using the graphical Configuration Toal, it is possible to configure and build akernel by editing a configu-
ration file manually and using the ecosconfig command. Users with a Unix background may find this tool more suitable than
the GUI tool described in the previous section.

Manual configuration and the ecosconfig command are described in detail in Chapter 26, Manual Configuration.

To use the ecosconfig command you need to start a shell. In Windows you need to start a DOS command line or Shell Envi-
ronment. For eCosPro installations on Windows earlier than eCosPro 3.1, you need to start a CygWin bash shell. These may
also be obtained using the menu item Tools . Shell of the GUI eCos Configuration Tool.

eCosPro installations will include Desktop menu entries for the Shell Environment for both Linux and Windows that will
also set up the paths to user-defined build and user tools, as well as the tools defined by the eCosPro profiles. If you have
multiple eCosPro installations or profiles, you will be prompted to select a Profile into which the Shell Environment is to
be configured. This initialises the PATH environment variables and sets up the eCos specific environment variables, such as
ECOS_REPGSI TORY, aswell asthe OPENOCD_SCRI PTS, ECOS | NSTALL DI Rand ECOSPRO_PROFI LE variables as
described in the section called “Environment Variables’.

Thefollowing instructions assume that the PATHand ECOS_REPCOSI TORY environment variables have been set up correctly.
These instructions also assume Linux usage but can be applied equivalently to Windows.

Before invoking ecosconfig you need to choose adirectory in which to work. For the purposes of thistutorial, the default path
will be <BASE_DI R> (e.g. $HOVE/ ecos- wor k ) Create this directory and change to it by typing:

$ nkdir <BASE DI R>
$ cd <BASE DI R>

To see what options can be used with ecosconfig, type:

$ ecosconfig --help

The available packages, targets and templates may be listed as follows:

$ ecosconfig |ist

Here is sample output from ecosconfig showing the usage message.

Example 7.1. Getting help from ecosconfig

$ ecosconfig --help --config-help
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Usage: ecosconfig [ qualifier ... ] [ command ]
comrands are
list [ packages | tenplates | targets ] : list repository contents
new TARGET [ TEMPLATE [ VERSION ] ] . create a configuration
target TARGET . change the target hardware
tenpl ate TEMPLATE [ VERSI ON ] . change the tenpl ate
add PACKAGE [ PACKACE ... ] . add package(s)
remove PACKAGE [ PACKACE ... ] . renove package(s)
packages [ | oaded | active ] : list configuration packages
attributes [ ATTRIBUTE ... ] : list configuration attributes
present PACKAGE [ PACKAGE ... ] . check presence of package(s)
ver si on VERSI ON PACKAGE [ PACKACE ... ] : change version of package(s)
export FILE . export mnimal config info
import FILE : inmport additional config info
check : check the configuration
resol ve : resolve conflicts
tree . create a build tree
<configuration comuand> : get or set a configuration option
. use --config-help for nore details
qualifiers are
--config=FI LE : the configuration file
- - prefix=Dl RECTORY : the install prefix
--srcdi r=Dl RECTORY . the source repository
- - bui | ddi r =DI RECTORY : the build tree directory (default: cwd)
--no-resol ve . disable conflict resolution
--version : show version and copyri ght
-q, --quiet . reduce verbosity
-v, --verbose : increase verbosity
-1, --long : full/long list format
-i, --ignore-errors : ignore unresolved conflicts
-n, --no-updates . read-only node, do not nodify the file system
-c, --conpat : GUl configtool conpatibility
- - enabl e- debug . enabl e debugging in this configuration
- -di sabl e- debug . di sabl e debugging in this configuration
--hel p . display this message
--config-help . display configuration conmands

Confi guration commands are

$

set _comrent ~ COMVENT' : set comment to COMMENT

add_comment ~ COMVENT' : append COMMENT to comrent

get _conment : output the comment

get _enabl ed <PACKAGE| OPTI ON> : output 0 or 1 if PACKACE or bool ean OPTION is enabl ed
set _enabl ed <PACKAGE| OPTI ON> <0 1> : enable (1) or disable (0) PACKAGE or bool ean OPTI ON
get _val ue OPTI ON : output the value of cdl OPTION

set _val ue OPTI ON VALUE . set the value of cdl OPTION to VALUE

get _| egal _val ues OPTI ON : output the legal values of cdl OPTION

Example 7.2. ecosconfig output — list of available packages, tar gets and templates

$ ecosconfig |ist
Package CYGPKG CYGMVON (Cyghwbn support via eCos)

al i ases: cygnon

versi ons: <version>

Package CYGPKG DEVI CES WALLCLOCK_DALLAS DS1742 (Wallclock driver for Dallas 1742)
al i ases: devices_wall cl ock_ds1742 devi ce_wal | cl ock_ds1742

versi ons: <version>

Package CYGPKG DEVI CES WALLCLOCK_SH3 (Wl I clock driver for SH3 RTC nodul e)

al i ases: devices_wal |l cl ock_sh3 devi ce_wal | cl ock_sh3

versi ons: <version>

Package CYGPKG DEVI CES_WATCHDOG ARM AEB (Wt chdog driver for ARM AEB boar d)

al i ases: devi ces_wat chdog_aeb devi ce_wat chdog_aeb

versi ons: <version>

Package CYGPKG DEVI CES_WATCHDOG ARM EBSA285 (\Watchdog driver for ARM EBSA285 boar d)
al i ases: devi ces_wat chdog_ebsa285 devi ce_wat chdog_ebsa285

versi ons: <version>

Selecting a Target

To configure for alisted target, type:
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$ ecosconfig new <target> [<tenpl at e>]

The <template> is optional and if none is specified, the default template will be used. For example, to configure for the ST
Micro 32F4291DISCOVERY development board, type:

$ ecosconfig new stnB2f429i _di sco

Y ou can then edit the generated file, ecos. ecc, setting the options as required for the target (endianess, CPU model, Startup
type, etc.). For detailed information about how to edit the ecos. ecc file, see the CDL Writer's Guide and the section called
“Editing an eCos Savefile’.

To create abuild tree for the configured target in the current directory where ecos. ecc islocated by type:

$ ecosconfig tree

Youcanusethe- - bui | ddi r to specify adirectory for the build tree to be located, other than the current directory, aswell as
the- - conf i g optionto specify apathto the configuration fileif itisdifferent fromecos. ecc or notinthecurrent directory.

If there are any problem with the configuration, ecosconfig will tell you. The most likely cause of thisis mistakeswhen editing
the ecos. ecc file. You can check whether the configuration you have made is correct, without building the tree with the
following command:

$ ecosconfig check

If this reports any conflicts you can get ecosconfig to try and resolve them itself by typing:

$ ecosconfig resol ve
See the section called “Conflicts and constraints’ for more details.

Y ou can now run the command make or make tests, after which you will be at a similar point you would be after running the
Configuration Tool. Thelibrary and header fileswill beinthei nst al | subdirectory of the current working directory (unless
of course the option - - pr ef i x isprovided to the ecosconfig tree command to specify the path to the install directory). Y ou
can now start devel oping your own applications, following the stepsin Chapter 9, Building and Running Sample Applications.

@ Note
The build and install directory layout differ between the eCos Configuration Tool and ecosconfig for historic
reasons. Y ou can make ecosconfig use the same layout and naming convention as the eCos Configuration Tool
by including the - ¢ option with appropriate ecosconfig commands.

The procedure shown above alows you to do very coarse-grained configuration of the eCos kernel: you can select which
packages to include in your kernel, and give target and start-up options. But you cannot select components within a package,
or set the very fine-grained options.

To select fine-grained configuration options you will need to edit the configuration file ecos. ecc in the current directory
and regenerate the build tree.

2 Caution
Y ou should follow the manual configuration process described above very carefully, and you should read the
comments in each file to see when one option depends on other options or packages being enabled or disabled. If
you do not, you might end up with an inconsistently configured kernel which could fail to build or might execute
incorrectly.
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Chapter 8. Running an eCos Test Case

In the section called “ Configuration Tool on Windows and Linux Quick Start” or the section called “ ecosconfig on Windows
and Linux Quick Start” you created the eCos test cases as part of the build process. Now it istime to try and run one.

Using the Configuration Tool

Test executables that have been linked using the Build - Tests (Shift-F7)operation against the current configuration can be
executed by selecting Tools - Run Tests (Ctrl+F5).

This will bring up the dialog illustrated in Figure 8.1, “Run tests’. For a detailed explanation details of how to configure the
graphical Configuration Tool to run tests, please refer to Chapter 18, Execution.

Figure8.1. Run tests

Executables  Output  Summan, y

Uncheck All Add... Add from Folder... Remove

/tmp/default_mimxrt1052_install/tests/hal/cortexm/arch/current/te:
mimxrt1052_is hal, i i <_¢
[ /tmp/default_mimxrt1052_install/tests/hal/commonycurrent/tests/context
basit
/tmp/default_mimxrt1052_install/tests/hal

i 1052_it infr

\/commony/curr

[ BB << << << <]
El
3
H

Select the Executables tab, press the Uncheck All button and then find and check just one test, for example bi n_sen?

Now press the Properties button to set up communications with the target. This will bring up a properties dialog shown in
Figure 8.2, “Properties dialog box”.

Generally you do not need to adjust the Download or Runtime timeouts, but the Remote timeout may need to be set if commu-
nication between gdb and the remote target is likely to suffer from delays. For example, if the network connection to the target
is over a satellite internet connection, or if you are connecting through a pipe to OpenOCD on a slow Windows host where
the startup of OpenOCD can be slow, you will need to set the remote timeout to a value higher than the default of 2. Other
configuration details may be found in the section called “ Debug Connection”.

If you have connected the target board via a serial cable, check the Serial radio button, and select the serial port and baud rate
for the board. If the target is connected via the network or Hardware debugger with gdb server (such as the Ronetix PEED,
BDI2000 or OpenOCD in server mode) select the TCP/IP button and enter the I P address or DNS namethat the board, hardware
debugger or host has been given, and the port number (usually 9000 for RedBoot and the PEEDI, 2001 for the BD12000). If
you are using a hardware debugger locally and accessing it through a pipe, select Pipe and enter the command to invoke the
hardware debugger in pipe modein the Pi pe Command field. Do not include the pipe (“| ) symbol.

Figure 8.2. Properties dialog box
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If output of the test executable is only accessible through an external source instead of the default through GDB, these must
also be configured. See the section called “ Output Connection” for further details.

Finally, if you wish to run multiple tests automatically, in Target Reset you may specify how the target hardware may be reset
before running each test such that GDB can download and execute a test on the target hardware in an automated fashion. For
example, if manual or physical intervention is required, such as a power cycle or pressing the reset button, set this field to
Manual. You will then be asked by the eCos Configuration Tool to reset the board and clear a dialog Window by pressing
OK once the target hardware has been reset and is ready to run atest. If no reset is required, for example when the board is
connected to a hardware debugger that resets the board according to its configuration when a GDB client connects to it, set
thisfield to None. If the target hardware can be reset through the local host execution of a command or script, set thisfield to
Command and enter the command, complete with arguments, in the field alongside. Do not include the pipe (“|") symbol. If
the command is not on the path, the full path to the command must be entered. The reset command must also terminate with a
zero exit code once the target hardware has been determined to successfully reset, otherwise al following test executions are
cancelled as the hardware is determined as having failed.

Click OK on this dialog and go back to the Run Tests dialog. Press the Run button and the selected test will be downloaded
and run. The Output tab will show you how thisis progressing. If it seems to stop for along time, check that the target board
is correctly connected, and that eCos has been correctly configured -- especially the start-up type.

When the program runs you should see a couple of line similar to this appear:

PASS: <Bi nary Senmaphore 0 OK>
EXI T: <done>

Thisindicates that the test has run successfully.

See Chapter 18, Execution for further details.

Using the command line

Start acommand shell (such asthe Command shell in Windows) with the environment variabl es set asdescribed in thetoolchain
documentation. Change to the directory in which you set up your build tree, and invoke GDB on the test program.

To run the bin_semO test (which will test the kernel for the correct creation and destruction of binary semaphores) type:

$ TARGET-gdb -nw install/tests/kernel/<version>/tests/bin_senD

Y ou should see output similar to the following in the command window:

GNU gdb THI S- GDB- VERSI ON

Copyright (C) 2014 Free Software Foundation, Inc.

Li cense GPLv3+: GNU GPL version 3 or later <http://gnu.org/licenses/gpl.htmn >
This is free software: you are free to change and redistribute it.

There is NO WARRANTY, to the extent permtted by |law. Type "show copyi ng"
and "show warranty" for details.

This GDB was configured as "--host=THI S- HOST --target=THI S- TARGET".

Type "show configuration" for configuration details.

For bug reporting instructions, please see:
<http://bugzilla.ecoscentric.coni>.

Fi nd the GDB nanual and ot her docunentation resources online at:

<ht t p: // www. gnu. or g/ sof t war e/ gdb/ docunent ati on/ >.

For hel p, type "hel p".

Type "apropos word" to search for commands related to "word".

If you are trying to run a synthetic target test on Linux, skip the following connection and download steps. Otherwise, connect
to the target by typing:

(gdb) set renotebaud 38400
(gdb) target renote /dev/ttySO

on Linux or

(gdb) set renotebaud 38400
(gdb) target renote coml
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on Windows. To use asimulator in either host O/S use

(gdb) target sim

To use atemote host or target:

(gdb) target renpte 192.168. 2. 3: 9000

or to use a pipe command to OpenOCD:

(gdb) target renote | openocd -f <path_to_target_config_file> -c "gdb_port pipe"
Check the documentation for the target board for the actual baud rate to use when connecting to real targets.

Y ou will see output similar to the following:

Renot e debuggi ng using ...

0x0000d50c in ?? ()

at <BASE_DI R>/ ker nel / <ver si on>/ sr c/ common/ kapi . cxx: 345
Current |anguage: auto; currently c++

(gdb)
Or if you are using the simulator:

Connected to the sinmulator.
(gdb)

Now download the program to the target with

(gdb) | oad

Y ou should see output similar to the following on your screen:

Loadi ng section .text, size 0x4b04 | na 0x108000
Loadi ng section .rodata, size 0x738 | na 0x10cb08
Loadi ng section .data, size Ox1cO | na 0x10d240
Start address 0x108000, |oad size 21500

Transfer rate: 24571 bits/sec, 311 bytes/wite.

(gdb)
Now set a breakpoint to trap the target once the test has completed execution:

(gdb) break cyg_test_exit
(gdb)

If you are running the test on the target through a hardware debugger you should additionally run the following command

(gdb) set hwdebug on

This will set a flag within gdb telling it to extract diagnostics messages from a pre-determined location on reaching a pre-
defined hardware breakpoint, display them on the GDB console, and resume execution automatically. This is useful in the
absense of other external mechanismsfor the target hardware to emit debug messages (e.g. through a serial port) but does also
normally require enabling the eCos options CYGFUN_HAL_ DI AG VI A_ GDB_FI LEI Oand CYGFUN_HAL_GDB _FI LEI O
within the eCos configuration. The set hwdebug on is harmlessif executed when the above eCos options are not set.

Y ou are now ready to run your program. If you type:

(gdb) conti nue

you will see output similar to the following:

Cont i nui ng.
PASS: <Bi nary Semaphore 0 OK>
EXI T: <done>

@ Note
If you are using a simulator or the synthetic target rather than real hardware, you must use the GDB command
“run” rather than “continue’ to start your program.
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Y ou can terminate your GDB session through Control+C if the target is till running and the breakpoint cyg t est _exi t
was not reached, otherwiseit will sitinthe“idle” thread and use up CPU time. Thisis not a problem with real targets, but may
have undesirable effects in simulated or synthetic targets. Type quit once back at the gdb prompt and you are done.

Testing Filters

While most test cases today run solely in the target environment, some packages may require external testing infrastructure
and/or feedback from the external environment to do complete testing.

The seria package is an example of this. The network package also contains some tests that require programs to be run on a
host. See the network Tests and Demonstrations section in the network documentation in the eCos Reference Guide. Here we
will concentrate on the serial tests since these are applicable to more targets.

Sincethe serial lineisalso used for communication with GDB, afilter isinserted in the communication pathway between GDB
and the serial device which is connected to the hardware target. The filter forwards all communication between the two, but
also listens for special commands embedded in the data stream from the target.

When such acommand is seen, thefilter stops forwarding datato GDB from the target and enters a special mode. In thismode
the test case running on the target is able to control the filter, commanding it to run various tests. While these tests run, GDB
isisolated from the target.

Asthe test completes (or if the filter detects atarget crash) the communication path between GDB and the hardware target is
re-established, allowing GDB to resume control.

In theory, it is possible to extend the filter to provide a generic framework for other target-external testing components, thus
decoupling the testing infrastructure from the (possibly limited) communication means provided by the target (serial, JTAG,
Ethernet, etc).

Another advantage is that the host tools do not need to know about the various testing environments required by the eCos
packages, since all contact with the target continues to happen via GDB.
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Chapter 9. Building and Running Sample
Applications

The example programs in this tutorial are included, along with aMakef i | e, inthe exanpl es directory of the eCos distri-
bution. The first program you will run is a hello world-style application, then you will run a more complex application that
demonstrates the creation of threads and the use of cyg_thread delay(), and finally you will run one that uses clocks and alarm
handlers.

The Makefi | e depends on an externally defined variable to find the eCos library and header files. This variable is
ECOS_| NSTALL_DI Rand must be set to the pathname of the install directory created in the section called “ Configuration
Tool on Windows and Linux Quick Start”.

@ Notes
» Thevariable ECOS_| NSTALL_DI Risset in the environment of any shell started by the current eCos Config-
uration Tool and need not be specified from such shells. See the section called “ Environment Variables’.

» TheMakef i | e of older versions of eCosand eCosPro used thevariablel NSTALL DI R, did not make certain
sanity checks and did not provide any useful error messages. | NSTALL_DI R may still be used athough if
ECOS_| NSTALL_DI Risset in the environment, or passed as an override to make, it will take precedence.

ECOS | NSTALL_ DI R may be either be set in the shell environment or may be supplied on the command line. It is set by
within shells opened by the eCos Configuration Tool using Tools - Shell. To set it in another shell do the following in abash
shell where <BASE_DI R> isthe base directory containing the _i nst al | directory (eg. $HOVE/ ecos-wor k ):

$ export ECOS | NSTALL_DI R=<BASE DI R>/ arm.i nst al |
Y ou can then run make without any extra parameters to build the examples.

Alternatively, if you can do the following:

$ nmake ECOS_| NSTALL_DI R=<BASE_DI R>/ arm i nst al |

eCos Hello World

Thefollowing codeisfound inthefile hel | 0. c intheexanpl es directory:

eCos hello world program listing

/* this is a sinple hello world program */
#i ncl ude <stdi o. h>
int mai n(voi d)

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

}

To compilethis or any other program that is not part of the eCos distribution, you can follow the procedures described below.
Type this explicit compilation command (assuming your current working directory is also where you built the eCos kernel):

$ TARCET-gcc -g -1<BASE DI R>/install/include hello.c -L<BASE DIR>/install/lib -Ttarget.ld -nostdlib

The compilation command above contains some standard GCC options (for example, - g enables debugging), aswell as some
mention of paths (-1 <BASE_DI R>/i nstal | /i ncl ude allows files like cyg/ ker nel / kapi . h to be found, and -
L<BASE DI R>/install/lib alowsthelinkertofind- Tt arget . | d).

The executable program will be called a. out .
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@ Note

Some target systems require special options to be passed to gcc to compile correctly for that system. Please
examine the Makefile in the examples directory to see if this applies to your target.

Y ou can now run the resulting program using GDB in exactly the same the way you ran the test case before. The procedure
will be the same, but thistime run TARGET- gdb specifying - nw a. out on the command line:

$ TARGET-gdb -nw a. out

For targets other than the synthetic linux target, you should now run the usual GDB commands described earlier. Oncethisis
done, typing the command "continue" at the (gdb) prompt (“run” for simulators) will allow the program to execute and print
the string "Hello, eCos world!" on your screen.

On the synthetic linux target, you may use the "run" command immediately - you do not need to connect to the target, nor
use the "load" command.

A Sample Program with Two Threads

Below isaprogram that uses some of eCos system calls. It createstwo threads, each of which goesinto an infiniteloop in which
it sleeps for awhile (using cyg_thread delay()). This codeisfound in thefile twot hr eads. ¢ inthe examples directory.

eCos two-threaded program listing

#i ncl ude <cyg/ ker nel / kapi . h>
#i ncl ude <stdio. h>

#i ncl ude <mat h. h>

#i ncl ude <stdlib. h>

/* now declare (and all ocate space for) sone kernel objects,
like the two threads we will use */
cyg_thread thread_s[2]; /* space for two thread objects */

char stack[2][4096]; /* space for two 4K stacks */

/* now the handl es for the threads */
cyg_handl e_t sinple_threadA, sinple_threadB;

/* and now variables for the procedure which is the thread */
cyg_thread_entry_t sinple_program

/* and now a nutex to protect calls to the Clibrary */
cyg_mutex_t clibl ock;

/* we install our own startup routine which sets up threads */
void cyg_user_start(void)

printf("Entering twothreads' cyg user_start() function\n");
cyg_mut ex_ini t (&clibl ock);

cyg_thread_create(4, sinple_program (cyg_addrword_t) O,
"Thread A", (void *) stack[0], 4096,

&sinpl e_threadA, & hread_s[0]);

cyg_thread_create(4, sinple_program (cyg_addrword_t) 1,
"Thread B", (void *) stack[1], 4096,

&sinple_threadB, & hread_s[1]);

cyg_thread_resune(sinpl e_threadA);
cyg_thread_resune(sinpl e_threadB);

}

/* this is a sinple programwhich runs in a thread */
voi d sinpl e_progran(cyg_addrword_t data)

{
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int nessage = (int) data
int del ay;

printf("Beginning execution; thread data is %\ n", message)

cyg_t hread_del ay(200)

for (;;) {

}
}

delay = 200 + (rand() % 50)

/* note: printf() nust be protected by a call to cyg _mutex_| ock() */
cyg_mut ex_| ock( &cl i bl ock)

printf("Thread %: and now a delay of %l clock ticks\n", nessage, del ay)
cyg_mut ex_unl ock( &cl i bl ock)

cyg_t hread_del ay(del ay)

When you run the program (by typing continue at the (gdb) prompt) the output should look like this:

Starting program <BASE DI R>/ exanpl es/twot hr eads. exe
Entering twot hreads' cyg_user_start()

function

Begi nni ng execution; thread data is 0

Begi nni ng execution; thread data is 1

Thread 0: and now a del ay of 240 cl ock ticks
Thread 1: and now a del ay of 225 cl ock ticks
Thread 1: and now a del ay of 234 clock ticks
Thread 0: and now a delay of 231 clock ticks
Thread 1: and now a del ay of 224 clock ticks
Thread 0: and now a del ay of 249 clock ticks
Thread 1: and now a delay of 202 cl ock ticks
Thread 0: and now a delay of 235 cl ock ticks

@ Note

When running in a simulator the delays might be quite long. On a hardware board (where the clock speed is 100
ticks/second) the delays should average to about 2.25 seconds. In simulation, the delay will depend on the speed
of the host processor and will almost always be much slower than the actual board. Y ou might want to reduce

Figure 9.1, “Two threads with simple print statements after random delays’ shows how this multitasking program executes.
Note that apart from the thread creation system calls, this program also creates and uses a mutex for synchronization between
thepri nt f () calsinthetwo threads. Thisis because the C library standard 1/0 (by default) is configured not to be thread-
safe, which means that if more than one thread is using standard 1/0 they might corrupt each other. Thisis fixed by a mutual
exclusion (or mutex) lockout mechanism: thethreadsdonot call pri nt f () until cyg_nut ex_| ock() hasreturned, which

the delay parameter when running in simulation.

only happens when the other thread callscyg_nut ex_unl ock().

You could avoid using the mutex by configuring the C library to be thread-safe (by selecting the component

CYGSEM LI BC_STDI O THREAD SAFE_STREAMB).
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Figure 9.1. Two threadswith simple print statements after random delays

min program
cyg_thread_create() cyg_thread_create()

‘ Thread A Thread B

delay

delay
print message

time
Ej
delay
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Chapter 10. More Features — Clocks and
Alarm Handlers

If a program wanted to execute atask at a given time, or periodically, it could do it in an inefficient way by sitting in aloop
and checking the real-time clock to seeif the proper amount of time has elapsed. But operating systems usually provide system
calls which allow the program to be informed at the desired time.

eCos provides arich timekeeping formalism, involving counters, clocks, alarms, and timers. The precise definition, relation-
ship, and motivation of these features is beyond the scope of this tutorial, but these examples illustrate how to set up basic
periodic tasks.

Alarms are events that happen at a given time, either once or periodically. A thread associates an alarm handling function with
the alarm, so that the function will be invoked every time the alarm “goes off”.

A Sample Program with Alarms

si mpl e- al ar m c (in the examples directory) is a short program that creates a thread that creates an alarm. The darm is
handled by the functiont est _al arm f unc() , which sets a global variable. When the main thread of execution sees that
the variable has changed, it prints a message.

Example 10.1. A sample program that createsan alarm

/* this is a very sinple program neant to denonstrate
a basic use of time, alarnms and al arm handling functions in eCos */

#i ncl ude <cyg/ kernel / kapi . h>
#i ncl ude <stdi o. h>

#def i ne NTHREADS 1
#defi ne STACKSI ZE 4096

static cyg_handl e_t thread[ NTHREADS] ;

static cyg_thread thread_obj [ NTHREADS] ;
static char stack[ NTHREADS] [ STACKSI ZE] ;

static void alarmprog( cyg_addrword_t data );

/* we install our own startup routine which sets up
threads and starts the schedul er */
voi d cyg_user_start(void)
{
cyg_thread_create(4, alarmprog, (cyg_addrword_t) O,
"alarmthread", (void *) stack[O],
STACKSI ZE, &t hread[0], &thread_obj[0]);
cyg_thread_resune(thread[0]);

}

/* we need to declare the alarm handling function (which is
defined below), so that we can pass it to cyg_alarminitialize() */
cyg_alarmt test_al armfunc;

/* alarmprog() is a thread which sets up an alarmwhich is then
handl ed by test_alarmfunc() */
static void al arm prog(cyg_addrword_t data)
{
cyg_handl e_t test_counterH, systemclockH, test_alarnH;
cyg_tick_count_t ticks;
cyg_alarmtest_al arm
unsi gned how_many_al arms = 0, prev_alarnms = 0, tnp_how many;

system cl ockH = cyg_real _tinme_cl ock();
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cyg_cl ock_to_counter(system cl ockH, &test_counterH);
cyg_alarmcreate(test_counterH, test_alarmfunc,
(cyg_addrword_t) &how _many_al ar ns,
& est_alarnH, &test_alarm;
cyg_ alarminitialize(test_alarmH, cyg_current_tine()+200, 200);

/* get in a loop in which we read the current tinme and
print it out, just to have sonmething scrolling by */
for (55) {

ticks = cyg_current_time();

printf("Tinme is %lu\n", ticks);

/* note that we nust | ock access to how_nmany_al arnms, since the
al arm handl er might change it. this involves using the
annoyi ng tenporary variable tnp_how many so that | can keep the
critical region short */

cyg_schedul er _| ock();

t np_how_many = how_nany_al ar ns;

cyg_schedul er _unl ock();

if (prev_alarnms != tnp_how many) {

printf(" --- alarmcalls so far: %\n", tnp_how _nany);
prev_al arms = tnp_how_many;

}

cyg_t hread_del ay(30);

}
}

/* test_alarmfunc() is invoked as an al arm handl er, so
it should be quick and sinple. in this case it increments
the data that is passed to it. */

voi d test_al arm func(cyg_handl e_t alarnH, cyg_addrword_t data)

{
++*((unsi gned *) data);

}
When you run this program (by typing continue at the (gdb) prompt) the output should look like this:

Starting program <BASE DI R>/ exanpl es/ si npl e- al arm exe

Time is O

Time is 30

Time is 60

Time is 90

Time is 120

Time is 150

Time is 180

Time is 210

--- alarmcalls so far: 1
Time is 240

Time is 270

Time is 300

Time is 330

Time is 360

Time is 390

Time is 420

--- alarmcalls so far: 2
Time is 450

Time is 480

@ Note
When running in asimulator the delays might be quite long. On a hardware board (where the clock speed is 100
ticks/second) the delays should average to about 0.3 seconds (and 2 seconds between alarms). In simulation, the
delay will depend on the speed of the host processor and will almost always be much slower than the actual board.

Y ou might want to reduce the delay parameter when running in simulation.

Here are afew things you might notice about this program:

» ltusedthecyg_real _time_cl ock() function; thisaways returns a handle to the default system real-time clock.

» Clocks are based on counters, so the function cyg_al arm creat e() uses a counter handle. The program used the

functioncyg_cl ock_t o_count er () to strip the clock handle to the underlying counter handle.
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e Oncethealarmiscreateditisinitializedwithcyg al arm.ini ti al i ze() ,which setsthetimeat which thealarm should
go off, aswell asthe period for repeating alarms. It is set to go off at the current time and then to repeat every 200 ticks.

e Theaarmhandler functiont est _al ar m f unc() conformstothe guidelinesfor writing alarm handlersand other delayed
service routines: it does not invoke any functions which might lock the scheduler. Thisis discussed in detail in the eCos
Reference Manual, in the chapter The eCos Kernel.

» Thereis a critical region in this program: the variable how_rmany_al ar ns is accessed in the main thread of control
and is also modified in the alarm handler. To prevent a possible (though unlikely) race condition on this variable, access
to how_many_al ar s in the principa thread is protected by callsto cyg_schedul er _I ock() and cyg_sched-
ul er _unl ock() . When the scheduler islocked, the alarm handler will not be invoked, so the problem is averted.
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Chapter 11. Getting Started
Introduction

The eCos Configuration Tool is used to tailor eCos at source level, prior to compilation or assembly, and provides a configu-
ration file and a set of files used to build user applications. The sources and other files used for building a configuration are
provided in acomponent repository, which isloaded when the eCos Configuration Tool isinvoked. The component repository
includes a set of files defining the structure of relationships between the Configuration Tool and other components, and is
written in a Component Definition Language (CDL). For a description of the concepts underlying component configuration,
see Chapter 22, CDL Concepts.

@ Note
This documentation relates to version 4.0 of the eCosPro eCos Host Tools and above. If you are using an earlier
version of the eCosPro eCos Host Tools, the behaviour and screenshots documented may be dlightly different
from what you could encounter and certain features may not be available to you.

Environment Variables

The eCos and eCosPro host tools make use of shell environment variables to specify either locations of directory structures
and files, or settingsin use by the tools. These variables are:

ECOS REPOSTORY The ECOS_REPGSI TORY environment variable must point to the packages subdi-
rectory of theeCosProinstallation (e.g./ opt / ecospr o/ ecos- 4. 0. 1/ packages
onLinux or C: \ eCosPr o\ ecos- 4. 0. 1\ packages on Windows).

ECOS_REPGSI TORY may also point to multiple eCos component repositories, inwhich
case it contains a path to each repository's packages subdirectory seperated by the
PATH seperator of the host O/S. (i.e. acolon on Linux and a semi-colon on Windows).

ECOS INSTALL_DIR The ECOS_| NSTALL_DI Renvironment variableisset tothei nst al | subdirectory
of a prepared eCos build tree created by the eCos Configuration Tool. It will be set
within any shell created using Tools - Shell aswell prior to any build or test execution
by the eCos Configuration Tool.

For example, this variableis referenced by the default pipe command of the eCos Con-
figuration Tool using the %&( ECOS_| NSTALL_DI R) macro to locate the default tar-
get-specific openocd script placedat i nstal | / et ¢/ openocd. cf g (if supported)
from the build of an eCos configuration.

OPENOCD_SCRIPTS The OPENOCD_SCRI PTS environment variable points to the shared directory loca-
tion where the common scripts for openocd may be found. These scripts are refer-
enced by the target-specific openocd configuration files and may vary if different ver-
sions of the eCosPro host tools (which includes openocd), or a different source of
openocd, have been installed. Normally for asingle openocd installation thiswill be/
opt/ ecospro/ ecoshostt ool s/ shar e/ openocd/ scri pts onLinuxor C
\ eCosPr o\ ecoshost t ool s\ shar e\ openocd\ scri pt s on Windows.

ECOS TARGET This environment variable specifiesthe primary name of thetarget of the eCos Configu-
ration Tool's configuration when the shell was created. It may be used within automated
build scripts as seen fit by the developer.

ECOSPRO_PROFILE This environment variable specifies the name of the currently active profile when the
shell was created. It may be used within automated build scripts as seen fit by the de-
veloper.

PATH Thissystem environment variable specifiesthelist of directories, in order, to be searched

for executablesthat may be executed directly from the command line without specifying
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the full path. If the user has specified either Build Tools or Host Tools paths, these are
prepended by the eCos Configuration Tool to the PATH along with the GNU Toolchain
and Host Tools executables directories as specified by the eCosPro Profile whenever a
build isinvoked, test executed or shell opened.

@ Note
These environment variables are persistent in a shell created by the eCos Configuration Tool and will represent
the active profile and last saved configuration at the time the shell was spawned. If the profileis changed, or the
name/location of the configuration file is changed, within the eCos Configuration Tool, these values will not be
updated within the shell.

The chapter Environment Variablesin the eCosPro Developer'sKit - Installation and Getting Started Guide provide an example
of typical use.

Invoking the eCos Configuration Tool

On Linux

Invoke the configuration tool using one of the following methods:

* Directly from a command line by specifying the full path to it from the command line: The exact location is dependant on
where it was installed and by whom. For example:

> [ opt/ ecos/ ecoshostt ool s/ bi n/ confi gt ool # dobal installation
> $HOVE/ ecospr o/ ecoshost t ool s/ bi n/ confi gt ool # Local installation

» Addthe executableinstall directory for the eCos Configuration Tool to your PATH, and run configtool from your command
line. For example:

> export PATH=/ opt/ecos/ ecoshostt ool s/ bi n: $PATH
> confi gt ool

* Invoking it from the Desktop asillustrated in Figure 11.1, “ Linux Menu ”.

Figure1l.1. Linux Menu
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The exact representation is dependent on your Linux desktop environment. The eCosPro installer usesthe FreeDesktop.org's
xdg-desktop-menu command, if available, to install a desktop menu item for the eCos configuration tool.

* Run the application from the Run Application... dialog.
* Invoking it from your File Manager

Y ou may run configtool with zero, one or two arguments. Y ou can specify the eCos repository location, and/or an eCos save
file (extension .ecc) on the command line. The ordering of these two argumentsis not significant. For example:

configtool /opt/ecos/ecos<version>/packages nyfile.ecc

Once started, the Configuration Tool will be displayed (see the section called “ Configuration Tool”).

On Windows

There are four ways in which to invoke the eCos Configuration Tool:

* from the desktop explorer or program set up at installation time. By default on Windows 7 and below thisis: Start - Programs

- eCosPro - Configuration Tool. On Windows 10 thisis: E - All Apps -. eCosPro -. Configuration Tool.

* navigate to the executable directory where ConfigT ool.exe was installed using Windows Explorer and double-click on the
command.

* type (at acommand prompt or in the Sart menu,s Run item): <f ol der nane>\ConfigT ool.exe where <f ol der nane>
isthe full path of the directory in which you installed the eCos Configuration Tool.

* open an eCos Command shell (by default on Windows 7: Start ~ Programs - eCosPro . Command Shell) and run the
command ConfigTool.

Figure11.2. Windows 10 Menu

# 3.1.81 Documentation

3.1.81 README Notes .

Configuration Tool k
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7 Request Support

Shell Environment

e Back

Search the web and Windows
The Windows 10 Menu items added on installation areillustrated in Figure 11.2, “ Windows 10 Menu ”.
Once started, the Configuration Tool will be displayed (see the section called “ Configuration Tool”).

Configuration Tool

If multiple eCosPro installations exist you will normally be prompted to select the profile of an installation before the main
configuration window is displayed. See Figure 11.4, “Profile selection dialog” in the section called “ Profiles’.
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Figure 11.3. Configuration Tool
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Once started, the Configuration Tool main window is displayed asillustrated in Figure 11.3, “ Configuration Tool ”.

Y ou may run configtool with zero, one or two arguments. Y ou can specify the eCos repository location, and/or an eCos save
file (extension .ecc) on the command line. The ordering of these two argumentsis not significant. For example:

configtool "c:\eCosPro\ecos-3.1.79\packages” nmyfile.ecc

If a profile name matching the profile used to create the eCos exists on your installation, it will automatically be selected and
the user will not be prompted to select a profile as described in the section called “ Profiles’.

If you invoke the configuration tool from the command line with --help, you will see this outpuit:

Usage: configtool [-ceEhpPsvV] [-p <str>] [input file 1] [input file 2]

-c, --conpile-help conpile online help only

-e, --edit-only edit save file only

-E, --eclipse Ecl i pse node to disable certain options

-h, --help di spl ays hel p on the command |ine paraneters
-p, --profile=<str> specifies the eCosPro profile to use

-P, --edit-profile create, edit or delete profiles only

-s, --shell Open shell with selected profile

-v, --version print version

-V, --Verbose be verbose

This summarizes valid parameters and switches. Switches are shown with both short form and long form.

--compile-help compiles help contents files from the HTML documentation files that the tool finds in the eCos repository,
and exits.

--edit-only runs the Configuration Tool in a mode that suppresses creation of a build tree, in case you only want to create and
edit savefiles.

--eclipse runs the Configuration Tool in a mode that is used by the eCosCentric eCosPro Eclipse plug-in. This mode restricts
the configuration tool to a specified eCos Configuration file and profile by disabling certain menu options, such asFile . Open
(Ctr1+0O), File - Save As..., File - History, Build - Profile (Alt+P) and the modification of the Build (Toolchain) Tools, Host
Tools and Paths. This allows eCosPro Eclipse plugin users to operate only within the corresponding Eclipse project.

--help shows valid options and parameters, as above.

--profile=<profile> selectsthe profile <pr of i | e> on startup, bypassing the profile dialog selection. The legacy profile may
be provided as either env: ECOS_REPOSI TORY or as the escaped environment variable name (i.e. so it is not expanded to
the environment variable value from the command line).
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--edit-profile opens the profile dialog to allow editing, adding or deletion of profiles without invoking the configuration tool.
Thisfeature is particlarly useful when you only have one profile, which is also the active profile, and wish to edit it.

--shell opens the profile dialog to allow selection of a profile and opens a development shell (command line shell) for the
selected profile. Thisis equivalent to opening the configuration tool, selecting the menu options Tools>Shell and exiting the
configuration tool.

--version shows version and build date information, and exits.

--Verbose be verbose on the command line when running.

Profiles and the Component Repository

When you invoke the eCos Configuration Tooal, it accesses the Component Repository, aread-only location of configuration
information. For an explanation of “Component Repository” see Chapter 22, CDL Concepts.

Profiles

eCosPro 3.1 introduced support for repository profiles (profiles) which make it easier to have more than one component
repository (i.e. eCos repository or eCosPro installation) present at the same time. Each eCosPro installation defines its own
system profile which declares what it is, where its component repository is located, what toolchain it requires and its default
hardware target and template. Version 4.0 of the eCosPro Configuration Tool introduced user profilesto allow usersto define
their own “ Component Repository” and toolchain set.

@ Note

Editing of system profiles and the active profile is not permitted.

The Configuration Tool looks in two places for profile definitions, a system-wide file and a per-user file. Any definitions
present in the per-user file override those in the system-widefile.

Table 11.1. Profile definition file locations

Platform System-wide Per-user

Windows %ALLUSERSPROFI LE% %._OCALAPPDATA% ecospr 0. i ni
\ ecospro. i ni or YAPPDATA% ecospro. i ni

Linux / et c/ ecospro. conf $HOVE/ . ecospr 0. conf

At startup, the Configuration Tool reads the profile definitions and checks them for validity. If only one valid profile is found,
or a profile is specified on startup using the --profile=<profile> command line option, or an eCosPro configuration file is
specified on startup which contains information regarding the profile against which that configuration was created, that profile
isselected unconditionally. If none of the above conditions are satisfied, you will be prompted to select or create aprofileto use.

To select a profile, highlight the descriptive name of the profile, the details of which will then appear in the Preview area,
and then select OK.

Once selected, the descriptive name of the currently active profile is displayed in the status bar at the bottom right of the
Configuration Tool window.
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Figure 11.4. Profile selection dialog

ﬂ;g‘ & Select. Create or Edit an eCosPro Profile > &
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3.1.75

31751

3.1.76

4.0.1
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Preview
Description |eCosPro release 3.1.70 for ST STM3240G, STM3210E, STM3220G, STM3241G and S1

Repositories |foptfecosprojecos-3.1.70/packages

Toolchain  [gnutools-arm-eabi-4.7.3e

Target stm3220g_eval

Template  |default

Target Filter

Copy Cancel | oK |

@ Note
Y ou cannot Edit the current active profile.

Legacy Profile and Compatibility with eCosPro v2.0.x and
3.0.x

Older instdlations of eCosPro created ecosenv.sh and/or ecosenv-<versi on>.sh files which set the
ECOS_REPGSI TORY environment variable for you.

In order to co-exist with such installations, this version of the Configuration Tool also examines the vaue of
ECOS_REPGSI TORY when it starts up: if it is set and not equal to any repository in the available profiles, alegacy profile
is created. The legacy profile is a system profile that cannot be edited and will appear in the profile selection dialog as either
Y%ECOS_REPCSI TORY%for Windows Hosts or ${ ECOS_REPCSI TORY} for Linux Hosts.

Alternatively, if an eCos repository is passed on the command line to the configuration tool, either as a directory or the value
of an environment variable, the legacy profile as described above will be added using the repository provided as the eCos
repository. In this case the environment variable ECOS_REPCOSI TORY isignored when creating the legacy profile.

@ Note
When using this backwards compatibility mode, you may need to set up the path to the appropriate toolchain for
your target hardware using the Tools - Paths . Build Toolsmenuitem. Alternatively, you can ensurethetoolchain
ison the PATH before starting the Configuration Tool. Older releases will have used thefilesecosenv. sh and/
or ecosenv- <ver si on>. sh in order to configure appropriate settings.

Migrating configurations to a new repository profile

It is possible to migrate a configuration from one profile to another which provides the same set of packages (for example,
when upgrading to another release of eCosPro which targets the same hardware platform).
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Todothis, first open the configuration in its current profile, then usethe Build - Profile (Alt+P) menuitem to select adifferent
profile. Y ou will be prompted to save the configuration, if necessary, before selecting the new profile; the Configuration Tool
then attempts to migrate the configuration to the new profile.

The migration process will result in anumber of warningsfrom CDL, mostly to the effect that the previously-selected versions
of eCos packages were not found and that the available versions were used instead. There may also be conflicts arising, which
you will be prompted to resolve in the usual way.

If the configuration could not be automatically migrated, the action is aborted and you are warned that that save file was
“invalid” for that profile. This normally indicates that a package loaded by the existing configuration was not present in the
new repository; details will appear in the error output.

Y ou can check the location of the current repository, the current savefile path, the current hardware template, package deplate

and any packages added or removed from your configuration by selecting Help - Repository Information (Ctrl+1). A summary
will be displayed along with any licensing information (this feature was added in eCosPro 4.0).

Profile Dialog

Thecreation and editing of user profilesis donethrough the Profile Dial og sel ection window (see Figure 11.4, “ Profile selection
diaog”). This dialog may be reached either on startup of the configuration tool when prompted to select a profile, or through
the profile selection menu option Build - Profile (Alt+P).

Creating or editing user profiles

To create anew profile, within the profile selection dialog select the <NEW? profile from the list of profiles and press EDI T.
Similarly, to edit or copy an existing profile, select the profile from the list and select either EDI T or COPY respectively.

@ Note

» Only user profiles that are not aso the active profile (used by the current configuration) may be edited.

 Invoking the configtool with the argument - - edi t - pr of i | es will allow you to edit al user profiles and
exit the eCos Configuration Tool immediately after editing.
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Figure 11.5. Profile editing dialog
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Thiswill open the new dialog window illustrated above. The fields are as follows:

Name

Descri ption

Repositories

Addi ng a repository

The descriptive name that appears at the bottom right of the Configuration Tool and in
the Profile selection dialog.

A textual description of the profileto appear in the preview field of the Profile selection
dialog.

The list of directories containing eCos repositories, in the order in which they are to
be used. For normal eCosPro installations this will contain a single directory. Multiple
directories may be specified from which packages can be selected when creating an
eCos configuration. If the same package, as determined by the macro name, appearsin
multiple directories, the package within the highest directory repository of the list will
be used.

The order of the repositories may be altered by selecting a directory from the list and
using the up/down arrows to the right of the list to move the directory up or down in
the list order.

The order of the repositories may be altered by selecting a directory from the list and
using the up/down arrows to the right of the list to move the directory up or down in
the list order.

A new repository may be added by entering the path to the packages directory con-
tainingtheecos. db fileintheinput field below the list of repositories, or by choosing
the directory using the selector to the right of thisinput field.

The ADD button will become enabled once avalid directory has been entered and must
be pressed to add the respository directory to the list.
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Del eting a repository

Changi ng a repository

Tool chai n

Host Tool s

Ecl i pse

Target and Tenpl ate de-
faults

Todeleteadirectory fromthelist of repositories, select the directory inthelist and press
the DELETE button.

Toalter adirectory inthelist of repositories, select thedirectory inthelist, alter thename
of the directory in the field above or select the new packages directory and press the
UPDATE button. This button will only become enabled when the direcory field contains
avalid path to adirectory containing an ecos. db file.

eCosPro profiles include the GNU toolchain to be used to build an eCos configuration.
GNU toolchains (compiler, debugger and utilities) are provided with eCosPro Develop-
ers Kitswhich may be periodically updated. User profiles allow the devel oper to select
anewer or different GNU toolchain, including a GNU toolchain from adifferent source,
for use when building an eCos configuration.

The Toolchain drop-down list within the Tools section of the dialog allows the user to
specify the descriptive name of the toolchain for the profile. The path to the executables
(gce, g++, and family) for thistoolchain is added to the front of the user's search path to
these executables are used when the eCos configuration (and optional tests) is built.

The %PATHY%toolchain on Windows or ${ PATH} on Linux allow the user to use the
first GNU toolchain executables found in the user's search path.

A new toolchain may be specified by selecting the <NEW? followed by pressing the
<EDI T> button which will cause a new dialog to be opened that allows the user to
specify anew toolchain. Similarly, existing user-specified toolchains may be edited by
selecting the toolchain from the drop-down list and pressing the <EDI T> button. See
the section called “Creating or editing user-defined toolchains’ for more details.

Included in eCosPro profiles are the eCosCentric provided Host Tools and Eclipse are
to be used within a Profile. The Host Tools drop-down list within the Tools section of
the dialog alows the user to specify the descriptive name of the Host Tools installation
for the profile. The path to the executabl es (openocd, ecosconfig, mk_romfsinstdump
etc. and, on Windows, additional tools such as bash, make, patch) is added to the front
of the user's search path when the eCos configuration (and optional tests) is built, by
Eclipse when building the eCos library or application, and when a new shell is opened
by the configuration tool.

The YPATHYfor Host Tools on Windows or ${ PATH} on Linux will not assign any
Host Tools to the Profile and will user's the seach path.

@ Note
There is no means within the eCos Configuration Tool to add a new Host
Tool definition to the drop down.

Similar to Host Tools, the Eclipse drop-down list within the Tools section of the dialog
alows the user to specify the descriptive name of Eclipse installation for the profile.

The YPATHYfor Eclipse on Windowsor ${ PATH} on Linux will not assign any Eclipse
installation to the Profile.

@ Note
Thisitem is not currently used by anything but may be used in future by
the eCos Configuration Tool.

When creating a new eCos configuration from the menu using File - New (Ctrl+N) a
default <t arget> and <tenpl at e> areused. These defaults can be set through
the corresponding drop-down selections within the Defaults section of the dialog.
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Filters

eCosPro 4.0 introduced CDL attributes to eCos packages and targets as an aid for de-
velopers to search for or view packages and targets with specific attributes.

One use of this feature is to restrict the number of targets listed in the drop-down tar-
get selection list. This list contained the target names of all eCosPro and public eCos
targets provided within eCosPro Developers Kit Releases and can be very long. To re-
duce this list a profile may restrict the targets displayed to only the targets with spe-
cific attributes. For example, for targets tested and supported within the 4.0.1 eCosPro
Developers Kit Release, targets displayed may be restricted to those with the attribute
rel ease_v4. 0. 1. Similarly, the attributet ar get _ecospr o may be used to limit
targets displayed to those for which commercia support from eCosCentric is available.

Currently only one attribute may be selected for filtering. Filtering may also be disabled
by unchecking“ Fi l ter targets according to attributes” withinthe
Display Tab of the Settings dialog View - Settings (Ctrl+T).

Creating or editing user-defined toolchains

The Toolchain Edit Dialog illustrated in Figure 11.6, “Toolchain editing dialog” provides a means by which user-defined
toolchains can be added, edited or deleted from within eCosPro Profiles.

Figure 11.6. Toolchain editing dialog

o

B Edit Toolchain: alex-test

MNarme

L2

|a|e><-test

Description

|A|e><'s Test Toolchain|

Prefix

|arm-eabi

Path

E

|,fcpt,fecospro,fgnutoo|s—arm-eabi-4.? (Mone) - ‘

Delete Cancel

|

Descriptions of theindividual fields:

Narme

Descri ption
Description

Prefix

Pat h

The descriptive name used in the drop-down list of toolchains within the edit profile
dialog.

A textual description of the toolchain.
A textual description of the toolchain.

The GNU Toolchain prefix associated with this toolchain. The editor will look for exe-
cutables of the form <pr ef i x>-gcc to validate the toolchain path, and in the event a
toolchain is deleted or uninstalled will use this prefix to match prospective aternative
toolchains against a target when setting up the paths for a profile.

An input field containing the name of the directory containing the GNU Toolchain ex-
ecutables <pr ef i x>-gcc, <prefi x>-g++, <prefix>-Id, <prefi x>-gdb and
SO on.

The button to the right of the input field will allow you to navigate to and select the
directory through the host's native interface rather than typing the directory namein the
input field.
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The Del et e button will delete an existing user-defined toolchain, Cancel will undo any changes made and OK will accept
the changes.

eCos Configuration Tool Documents

Configuration Save File

eCos configuration settings and other information (such as disabled conflicts) that are set using the eCos Configuration Tool
are saved to a file between sessions. By default, when the eCos Configuration Tool is first invoked, it reads and displays
information from the Component Registry and displays the information in an untitled blank document. Y ou can perform the
following operations on a document:

Save the currently active document

UsetheFile - Save (Ctrl+S). menu item or click the Save Document icon on the toolbar; if the current document is unnamed,
you will be prompted to supply a name for the configuration savefile.

Figure 11.7. Save As dialog box

o
of off
Current directory: ftmpfecos

i

arm.ecc 019

* B o Show hidden files Cancel

@ Note

If there are no conflicts within the eCos configuration and the Check for conflicts: Before saving configuration
option within the Conflict Resolution tab is selected (see the section called “Resolving conflicts”), the configu-
ration tool will automatically regenerate the build tree.

Open an existing document

Select File - Open (Ctrl+0) or click the Open Document icon on the toolbar. You will be prompted to supply a name for
the configuration savefile.
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Figure 11.8. Open dialog box

Current directory: fhome

[
[ eces
]

Ok
Configtosl (*ecd hd Show hidden files Cancel

Open a document you have used recently

Click its name at the bottom of the File menu.

Documents may also be opened by:

* double-clicking a Configuration Save File in the desktop explorer (Windows only);

« invoking the eCos Configuration Tool with the name of a Configuration File as command-line argument, or by creating a
shortcut to the eCos Configuration Tool with such an argument (under Windows or a suitable Linux desktop environment).

Create a new blank document based on the Component Registry or Pro-
file and default target and template

Select File - New (<t ar get >: <t enpl at e>) (Ctrl+N) or click the New Document icon on the toolbar.

Create a new blank document based on the Component Registry or Pro-
file and a different target or template

Select File . New Target (Alt+N).
Save to a different file name

Select File - Save As.... You will be prompted to supply a new name for the configuration savefile.

2 Caution
If there are no conflicts within the eCos configuration and the Check for conflicts: Before saving configuration
optionwithinthe Conflict Resolution tab i s sel ected (seethe section called “ Resolving conflicts’, the configuration
tool will automatically regenerate the build tree.

Build and Install Trees

Thelocation of the build and install trees are derived from the eCos save file name asillustrated in the following example:
Save file name = “c:\My eCos\configl.ecc”
Install tree folder = “c:\My eCos\configl_install”

Build tree folder = “c:\My eCos\configl build”
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These names are automatically generated from the name of the savefile.

See also Chapter 22, CDL Concepts.
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Chapter 12. Getting Help

The eCos Configuration Tool contains several methods for accessing online help.

Context-sensitive Help for Dialogs

Most dialogs displayed by the eCos Configuration Tool are supplied with context- sensitive help. Y ou can then get help relating
to any control within the current dialog box by

* Right-clicking the control (or pressing F1)

A “What, s This?” popup menu will be displayed. Click the menu to display abrief description of the function of the selected
control.

* Clicking the question mark icon in the dialog caption bar (Windows) or the question mark button on the dialog (Linux).
A question mark cursor will be displayed. Click on any control to display a brief description of its function.

Some dialogs may have a Help button. Y ou can press this to display a more general description of the function of the dialog
box as awhole. This help will bein HTML form; for more information, see below.

Context-sensitive Help for Other Windows

In the Help menu, click Help On... and then click on awindow (or click on the arrow/question mark button on the toolbar, then
click on awindow). A small popup window page describing the window will be displayed. The same thing can be achieved
by right-clicking on awindow and clicking on What's This?.

Context-sensitive Help for Configuration Items

In the configuration window, right-click on a configuration item (or use Shift+F10). A context menu will be displayed; select
Visit Documentation to display the page in the eCos documentation that most closely corresponds to the selected item.

Methods of Displaying HTML Help

1. The new default and recommended method to view help is through the Eclipse help system which is opened by the eCos
Configuration Tool. Thiswill display acontentshierarchy ontheleft and HTML pageson theright; see Figure 12.1, “ Eclipse
Help”. Documentation for all eCosPro Developer's Kit components may be found herein, including documentation of all the
eCosPro componentsinstalled locally. The documentation isfully searchable, with the search index generated automatically
on thefirst search.
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Figure 12.1. Eclipse Help

S Help - Eclipse
Search:

Contents =
@ Eclipse Remote Developer's Guide
= @ eCosPro
Bl [ eCosPro 4.1.3
=l [ eCosPro Reference Manual 4.1.3
4 The eCos Kemel

EI L € and math library overview

B Included non-150 functions

B Seme implementation detai
B Thread safety
B C library startup

5L 1/0 Package (Device Drivers)

2 File System Support Infrastructure
L4 FAT File System Support

4 Multimedia File System

4 Disk 10 Package

[ USB Mass Starage Support

4 MMC/SD Card Device Drivers
4 The Vaffs filesystem

(4 eCos NAND 1O

(4 NAND Device Drivers

[4 NOR Flash Support

4 ecoflash Flash Programming Utility
[ Flash Safe

4 pCi Library

& = =

Scope: All topics

= A =NES |

~

[ The =Cos Hardware Abstraction Layer (HAL)
El 4 The IS0 Standard C and Math Libraries

34 Math library compatibility modes

ls

¥ eCosPro Standard C++ library support package
4 eCos Support for Dynamic Memory Allocation

5L MMC, 5D, SDHC and SDIO Media Card Disk Driver

5L Journalling Flash File System w2 (JFF52)

>
wm

- O X

Cofiwsla o
books that have been written about the standard C library, that cover usage of these
functions in a more general and useful way. ~

9.1. Included non-ISQ functions
The following functions from the POSIX specification are included for convenience:

extern char **environ variable (for setting up the environment for use with getenv())
_exic|()

strtok_r{)

rand r ()

aszctime r()

ctime_r()

localtime r()

gmtime r()

eCos provides the following additional implementation-specific functions within the standard
C library to adjust the date and time settings:

void cyg libc time setdst(
cyg_libc_time dst state
)i

This function sets the state of Daylight Savings Time. The values for state are:

C¥G_LIBC TIME DSTNA  unknown
C¥G _LIBC TIME DSTOFF off
CY¥G_LIBC TIME DSTON on

These values will be reflected in the tm_isdst member of a struct tm. No other meaning is
given to CYG_LIBC TIME DSTNZ, and in particular it is not interpreted as any sort of
"auto-detect” value, as eCos does not have the extensive timezone information that would
be required in order to provide this. A call to mktime () with tm_isdst set to -1 (which
corresponds to CYG_LIBC TIME DSTNZ) will be treated as if the supplied time is in UTC,
i.e. with neither standard time nor Daylight Savings Time offsets applied.

On each new installation of an eCosPro release, the Eclipse Help search cacheis flushed to force Eclipse to re-generateit's
help search index. Thisis also flushed using the menu item: Help - Rebuild eCos Documentation

If you have run an older version of the eCos Configuration Tool on your development host, the previous default or selected
method of displaying help will be used. This can now be switched to Eclipse help as follows:

a. Within the eCos Configuration Tool open the settings dialog: View - Settings (Ctrl+T)

b. Select the Vi ewer s/ Shel | tab

c. Select the radio button alongside Ecl i pse hel p under the Vi ew docurent ati on usi ng: heading.

d. Pressthe OK button to closethe Set t i ngs di al og.

2. Using the default HTML browser. On Unix, if you do not already have an associated viewer for .html files, you can add
one by using an entry in the .mailcap file in your home directory similar to this:

text/htm; firefox %

3. Using the specified browser.

4. O Warning
This method is deprec

ated
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Using the deprecated internal help system. Thiswill show an internal viewer similar to Microsoft HTML Help, with acon-
tents hierarchy on the left and HTML pages on the right. Theindex is regenerated for each repository. If the documentation

in the repository has changed but the contents does not reflect this, please use the Help - Rebuild eCos Documentation
menu item.

If you wish, you may choose to have HTML Help displayed in a browser of your choice. To do this, select View - Settings
(Ctrl+T) and use the controls in the View Documentation group to select the replacement browser. Note that the Navigation
facilities of the built-in HTML Help system will be unavailable if you choose this method of displaying help.
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The following visual aspects of the eCos Configuration Tool can be changed to suit individual preferences. These aspects are
saved on a per-user basis, so that when the eCos Configuration Tool is next invoked by the same user, the appearance will
be as set in the previous session.

Window Placement

The relative sizes of all windows in the eCos Configuration Tool may be adjusted by dragging the splitter bars that separate
the windows. The chosen sizes will be used the next time the eCos Configuration Tool isinvoked by the current user.

All windows except the Configuration Window may be shown or hidden by using the commands under the View menu (for
example, View - Output (Alt+2) or the corresponding keyboard accelerators (Alt+1 to Alt+4).

Y our chosen set of windows (and their relative sizes) will be preserved between invocations of the eCos Configuration Tool.

Settings

To change other visual aspects, select View - Settings (Ctrl+T) and then select the Display and Viewers tabs depending on
the settings you wish to alter.. The options are as follows:

Settings: Display tab

Figure 13.1. Settings dialog, Display tab

ﬂ;g‘ A eCos Configuration Tool Settings ¥) 2 X
Display | Viewers | Conflict Resolution | Run Tests
Configuration Pane
Labels Integer items
O Use macro names (® Decimal
(® Use descriptive names O Hexadecimal

Target Selection
Name
® target package Filter targets according to attributes
O primary alias

Font

Change Font...

L1

Window:  Configuration

Miscellaneous

Show initial splash screen

%gancel ‘ HlHelp ‘ ﬂ

Labels

In the configuration window, you can choose to have either descriptive names (the default) or macro names displayed as tree
item labels. Descriptive names are generally more comprehensible, but macro names are used in some contexts such as conflict
resolution and may be directly related to the source code of the configuration. Note that it is possible to search for an item in
the configuration view by selecting Edit - Find (Ctrl+F) (see Chapter 16, Searching). Descriptive, item and macro names can
be searched, as well as descriptions and current and default values.
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Integer Items

Y ou can choose to have integer itemsin the Configuration Window displayed in decimal or hexadecimal format.

Target Selection

When selecting atarget for aconfiguration or for test execution, the name of the target in the drop down lists may either bethe
name of the * target package” or the* primary alias’ of the target package (a descrptive name).

Early versions of the configuration tool used the descriptive name in this drop down list, but the reference guide mostly refers
to targets by their package name. This was found to be confusing for some developers so an option was introduced to alow
the target to be selected by either the original method (the “ primary alias’) or by the “ target package” name.

Since the list of targets can be very long, making the selection of atarget both difficult and confusing, the option to “ Filter
targets according to attributes’ allows the developer to restrict the drop-down list to the target attributes set within the active
profile. Checking this box will restrict the targets displayed according to the attributes of the target package and the “ Target
Filter” set by the active profile. For more information see the section called “ Creating or editing user profiles’.

Font
Changethefont for a particular window by selecting the window name using the drop-down list, then clicking on Change Font

to select afont for that window. The changes will be applied when the press OK to dismiss the Settings dialog. If you never
make font changes, then the windows will take the default setting determined by your current Windows or Unix environment.

Miscellaneous

If the Splash Screen checkbox is checked, asplash window will appear asthe application isloading for thefirst three occassions
the application is run, and for the first three occassions each time the application is upgraded. Uncheck this to eliminate the
splash screen from ever being displayed.

Settings: Viewers tab

Figure 13.2. Settings dialog, Viewerstab

Display  Viewers ‘ Conflict Resolution | Run Tests |
View header files using

® Associated viewer

This viewer:

View documentation using

® Built-in viewer

fssociated browser Ahout..
This brewser
Ok | Cancel | Help | ﬂ

View header files

Y ou can change the viewer used to display header files.

View documentation

Y ou can change the viewer used to display HTML files. See the section called “Methods of Displaying HTML Help”.
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Chapter 14. Screen Layout

The following windows are available within the eCos Configuration Tool:
 Configuration Window
 Properties Window

* Short Description

Conflicts
¢ Output

The layout of the windows may be adjusted to suit your preferences: see the section called “ Settings’.

Configuration Window

Thisisthe principal window used to configure eCos. It takes the form of atree-based representation of the configuration items
within the currently loaded eCos packages.

In the case of items whose values may be changed, controls are available to set the item values. These either take the form of
check boxes or radio buttons within the tree itself or cellsto the right of the thin vertical splitter bar. Controls in the tree may
be used in the usual way; cells, however, must first be activated.

To activate acell, simply click onit: it will assume a sunken appearance and data can then be edited in the cell. To terminate
in-cell editing, click elsewhere in the configuration window or press ENTER. To discard the partial results of in-cell editing
and revert to the previous value, press ESC.

Figure 14.1. Configuration Window

= [ configuration

[Z3 Global build options

[ ]

k=1

k=1

& eCos HAL

/0 sub-system

[T Debug 140 sub-system

¥ Basic support for file based 1/0
& PCI configuration library
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S Serial device drivers

40

S Infrastructure

40

 eCos kernel
A Dynamic memeory allocation
Z3 Memeory allocator implementatic
¥ Kernel C APl support for memor
[T malloco) returns NULL

¥ mallocd and supporting allocato

0EHEEEBEEBE

0EEEBE

Z3 Comron memory allocator pack
150 Cand POSIX infrastructure

Cdls comein three varieties, according to the type of data they accept:

Table 14.1. Cell types

Cell Type Data Accepted

Integer Decimal or hexadecimal values
Floating Point Floating point values

String Any
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In the case of string cells, you can double-click the cell to display a dialog box containing alarger region in which to edit the
string value. Thisis useful in the case of long strings, or those spanning multiple lines.

Disabled items

Some items will appear disabled. In this case the item label and any associated controls and cells will be grayed. It is not be
possible to change the values ofdisabled items.

Right-Clicking

You can right-click on an item in the configuration window item to display a pop-up menu which (depending on the type of
the item selected) allows you to:

Properties— information relating to the currently selected item is displayed. Theinformation is equivalent to that displayed
in the Properties Window.

Restore Defaults - the default value of the currently selected item is restored.

Visit Documentation - causes the HTML page most closely relating to the currently selected item to be displayed. This has
the same effect as double-clicking the URL property in the Properties Window.

View Header File — this causes the file containing the items to be displayed. This is equivalent to double-clicking on the
File property in the Properties Window. The viewer used for this purpose may be changed using the View - Settings (Ctrl
+T) menu item (see the section called “ Settings’). Note that this operation is only possible when the current configuration
issaved, in order to avoid the possibility of changing the source repository.

Unload Package - this is equivalent to using the Build - Packages (Ctrl+P) menu item to select and unload the package
in question.

Conflicts Window

This window exists to display any configuration item conflicts. Conflicts are the result of failures to meet the requirements
between configuration items expressed in the CDL. See the section called “Conflicts’

Figure 14.2. Conflicts Window

Iterm |Conf|ict | Property

CYGPKG_HAL_EXCERTIONS  Ursatisfied Requires CYGPKG_KERNEL_EXCEPTIONS

The window comprises three columns:

Item
Thisisthe macro name of thefirst item involved in the conflict.
Conflict

Thisis a description of the conflict type. The currently supported types are “unresolved”, “illegal value’, “evaluation ex-
ception”, “goal unsatisfied” and “bad data’.

Property
This contains a description of the configuration item, s property that caused the conflict.

Within the conflicts window you can right-click on any item to display a context menu which alows you to choose from
one of the following options:
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To locate the item involved in the conflict, double-click in the first or third column, or right-click over the item and choose
Locate from the popup menu.

Y ou can use the Tools - Resolve Conflicts. menu item, or right-click over the item and select Resolve from the popup menu,
to resolve conflicts — the section called “ Resolving conflicts’.

Output Window

This window displays any output generated by execution of external tools and any error messages that are not suitable for
display in other forms (for example, as message boxes).

Within the output window you can right-click to display a context menu which allows you to:
 Save the contents of the window to afile

* Clear the contents of the window

Properties Window

This window displays the CDL properties of the item currently selected in the configuration window. The same information
may be displayed by right-clicking the item and selecting “ properties’.

If aproperty is displayed with alight-pink background, this inicates that the property isin conflict with another setting in the
current configuration.

Figure 14.3. Properties Window

Property | Value

File Stmpfuntitled_install/include/pkaconf/hal _i386.h

Macro CYGPRG_HAL_IZEE

Value current

Default current

Parent CYGPRG_HAL

Hardware

IncludeDir cyg/hal

DefineHeader  hal_i386.h

Compile hal_misc.c contexts i286_stub.c hal_syscall.c

Make <PREFI¥=/lib/target.|d: <PACKAGE> /srcfi386.1d $(CC) £ -P -
{E BC

The following properties may be double-clicked as follows:

» URL —double-clicking on a URL property causes the referenced HTML page to be displayed. This has the same effect as
right-clicking on the item and choosing “Visit Documentation”.

* File—double-clicking on a File property in a saved configuration causes the File to be displayed. The viewer used for this
purpose may be changed using the View - Settings (Ctrl+T) menu item. Note that this operation is only possible when the
current configuration is saved, in order to avoid the possibility of changing the source repository.

* Requires—double-clicking on this property will Locate the first property displayed in the value field.

If a property value is selected with a Secondary mouse click, you are given the option of copying the property value to the
desktop's cut-and-paste buffer. This allows you to either use the value when developing your own package or to paste it into
the search dialog to determine additional information regarding that package.

Short Description Window

This window displays a short description of the item currently selected in the configuration window. More extensive docu-
mentation may be available by right-clicking on the item and choosing “Visit Documentation”.
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Adding and Removing Packages

To add or remove packages from the configuration, select Build - Packages (Ctrl+P). The following dialog box will be

displayed:

Figure 15.1. Packages dialog box

Available packages:

Common ethernet support
CygMon support via eCos =
DS

Dynamic loader

FTP Client

File 10

FreeBSD Stack

Generic FLASH memaory supp:

add =>

Use these packages:

C library
Common error code support (B2
Dynamic memaory allocation
1/0 sub-system

ISO C and POSI¥ infrastructu
IS0 C library dateftime funct
150 C library general utility f
150 C library internationaliza

]

IFFS2 Filesystem
Loop serial device drivers

150 C library non-local jumps
IS0 C library signals

MNetwork Autotesting - ISO C library standard inputs|4
4 Z » 4 »
Version:
w
Common ethernet support,
Aliases: net_drivers, eth_drivers, CYGPKG_MET_ETH_DRIVERS
Macror CYCGPRG_IO_ETH_DRIVERS
Platform independent ethernet support.
Keywords:
| Clear
v| Omit hardware packages  [vl Match exactly Ok | Cancel | ﬂ

The left-hand list shows those packages that are available to be loaded. The right-hand list shows those that are currently
loaded. In order to transfer packages from one list to another (that is, to load or unload packages) double-click the selection
or click the Add or Remove buttons.

The version drop-down list displays the versions of the selected packages. When loading packages, this control may be used
to load versions other than the most recent (current). Note that if more than one package is selected, the version drop-down
list will display only the versions common to all the selected packages.

The window under the version displays a brief description of the selected package. If more than one package is selected, this
window will be blank.

Under the description window there is a Keywords control into which you can type a string to be matched against package
names, macro hames and descriptions. Thelists are updated a second or so after typing has stopped. If you type several separate
words, al of these words must be associated with a given package for that package to be displayed. If you select the Match
exactly checkbox, then the string is taken to be a complete fragment and matched against the beginning of aname, macro name
or descriptions. All matches are done case-insensitively.

If you check Omit hardwar e packages, only non-hardware packages will be shown.

Switching Targets, Repositories and Versions

Tomigrate an eCos configurationto adifferent target, version of eCosPro, or repository, thefollowing steps should befollowed:
» Export the existing configuration to an . ecmfile.

» Confirm the target and template set in the existing configuration using the Repository Information dialog illustrated in
Figure 15.7, “Repository and Configuration Information dialog box”. Help - Repository Information (Ctrl+l)
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* If applicable, switch to the new version, repository or profile using the file menu: Build - Profile (Alt+P).

» Create a new configuration by selecting the new target (if applicable) and template, selecting same template as the original
configuration File - New Target (Alt+N) illustrated in Figure 7.3, “ Target and Template selection”.

Set the hardware templ ate and the packagestempl ate to the original s determined above. To select ahardware template, choose
from thefirst drop-list. To choose a packages template, choose from the second. Brief descriptions of each kind of template
are provided in the corresponding edit boxes.

 Import the original configuration from the exported . ecmfile create in the first step above.
* Resolve conflicts, if any.

* Save the configuation.

@ Note

» While it remains possible to switch targets within a configuration using the command line tool ecosconfig,
users are advised against this as inferred changes within common hardware packages to both the targets are
not reset or re-inferred unless a conflict arises as a result of the switch. This may result in unexpected or
unintended consequences. For example, while a template may contain the SPI package, this package may be
disabled through inference as a result of the initia target hardware lacking an SPI device. However, when
switching to aprocessor variant with more cells, such asonethat includes an SPI device, the SPI package could
remain disabled when the configuration is switched to the more superior variant (unless of courseit is marked
as required by the CDL which would result in a conflict and so would be re-enabled). While thisis perfectly
legimate behavior (e.g. SPI support could be disabled on a superior variant if it were not required by the CDL),
users are advised to use the method above when switching targets.

» The same method described above may be used to switch an existing target, template and custom configuration
to anew version, profile or repository.

Platform Selection

Toadd, modify or removeentriesinthelist of platformsused for running tests, select Tools - Platforms(CtrI+P). Thefollowing
dialog will be displayed:
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Figure 15.2. Platfor ms dialog box

B Platforms &) &) €9}
Modify... | Add... | Delete... @gl( | xgancel ll
Target | Prefix | Commani Inferior | Prompt |

sth mn10300-ef set hei.. mn10300-elfgdb-nw-q... (gdb) =
stdevall mn10300-elf set hei... mn1l0300-elf-gdb -nw-q ... (gdb)

stm3210c_eval arm-eabi set hei... arm-eabi-gdb -nw-q%e  (gdb)

stm3210e_eval arm-eabi set hei... arm-eabi-gdb -nw-q%e  (gdb)

s5tm3220g_eval arm-eabi set hei... arm-eabi-gdb -nw-q%e  (gdb)

stm3240g_eval arm-eabi set hei... arm-eabi-gdb -nw-q%e  (gdb)

stm3241g_eval arm-eabi set hei... arm-eabi-gdb -nw-q%e  (gdb)

stm32429i_eval arm-eabi set hei... arm-eabi-gdb -nw-q%e  (gdb)
s5tm32429i_eval_drb arm-eabi set hei... arm-eabi-gdb -nw-q%e  (gdb)

stm32fadis arm-eabi set hei... arm-eabi-gdb -nw-q%e  (gdb)

stm32fadisbb arm-eabi set hei... arm-eabi-gdb -nw-q%e  (gdb)
stm32f746g_disco ... arm-eabi-gdb -nw

str7 10eval arm-eabi set hei... arm-eabi-gdb -nw-q%e  (gdb)

tilegx tile set hei... tile-gdb -nw -q %e (gdb)

tilegx_sim tile set hei... tile-gdb -nw -q %e (gdb)

ts1000 powerpc-e... set hei... powerpc-eabi-gdb -nw -g... (gdb)

ts6 powerpc-e... set hei.. powerpc-eabi-gdb -nw -q... (gdb)

tx39_sim mips-tx39-... set hei... mips-tx39-elf-gdb -nw -q ... (gdb)

vads powerpc-e... set hei... powerpc-eabi-gdb -nw -q... (gdb)

viper powerpc-e... set hei... powerpc-eabi-gdb -nw -g... (gdb)

vph926ejs arm-eabi set hei... arm-eabi-gdb -nw-q%e  (gdb)

wre4373 mips64wvrd... set hei... mips64vra300-elf-gdb -n... (gdb)

wrcd375 mipsB4wvrd... set hei... mips64vrd300-elf-gdb -n... (gdb)

zoom_am1808 arm-eabi set hei... arm-eabi-gdb -nw-q%e  (gdb) g
————— A mn —— _— PSS - | S —— f N

Y ou may add, modify or remove platform entriesasyou wish, but in order to run tests, a platform must be defined to correspond
to the currently loaded hardware template. The information associated with each platform name is used to run tests.

To modify a platform, click the Modify button with the appropriate platform selected, or double-click on an entry inthelist. A
dialog will be displayed that allows you to change the command prefix, platform type and arguments for GDB.
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Figure 15.3. Platform Modify dialog box

Platform name

Command prefix: arm-eabi

Modify Platform

Arguments for GDB: source %E(ECOS_INSTALL_DIR)/etc/gdbinit.txt

set height 0

set debug remote 0
set confirm off

set serial baud ¥%b

set remotetimeout %r

target remote %p
load

maintenance packet r
set breakpoint pending off

enable_hwdebug
break cyg_test_exit

break cyg_assert_fail

break cyg test_init
cont
test_is_simulator 0
cont

bt 128

quit
Inferior: arm-eabi-gdb -nw -q %e
Prompt: (gdb)

OK Cancel Defaults ?

To add a new platform, click the Add button. A similar dialog will be displayed that allows you to define a new platform. To
remove a platform, click the Delete button or pressthe DEL key with the appropriate platform selected.

Platform dialog fields

Command prefix

Arguments for GDB

Inferior

Prompt

Used when running tests in order to determine the names of the executables (such as
gdb) to be used. For example, if the gdb executable name is “arm-eabi-gdb.exe” the
prefix should be set to “arm-eabi”.

Specifies the set of commands, in sequence, are normally required to run an eCos test
from start to finish. Thisincludes how to make provision for retrieving diagnostic mes-
sages from the target.

Linesthat provide Platform Variables (see below) that have not been set within platform
properties (see Figure 8.2, “ Properties dialog box™) will be omitted from the arguments
passed to GDB.

Specifiesthe full GDB command with arguments to be launched in order to commence
each test. If the executable is not on the PATH, the full path to the executable must be
used.

Specifies the prompt to expect before executing the next gdb command provided in the
list above.

Variables: To facilitate easy modification of test executables, timeouts, baud rates, target location, etc. the Arguments for GDB
and Inferior may reference variables which are replaced at execution time. The following variables may be used:

Platform variables

%b Serial baud rate (Serial Baud value set in Figure 8.2, “Properties dialog box™)

%e Full path name to the test executable
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%p Port, such as the serial port, path to the device, TCPIP address and port, pipe and pipe command (Serial
Port, TCP/IP Address or Pipe Command values set in Figure 8.2, “ Properties dialog box™)

%r Remote timeout (Remote value set under Timeoutsin Figure 8.2, “ Properties dialog box™)
%E(VARI ABLE) The value of the environment variable VARI ABLE.

See the section called “Environment Variables’ for further information on environment variables.

Using Templates

To switch a configuration to a new template, select Build - Templates (Ctrl+M).

The following dialog box will be displayed:

Figure 15.4. Templates dialog box

o

e L Change Template v

(X

Target

=

he stm32f746g_disco target provides the packages needed
o run eCos on the STM32F746G-DISCO board.

Template

default = | Dok
?

his is a default eCos configuration. It 3 cancel

contains the infrastructure, kernel, C and
maths libraries, plus their support packages.

Details ==

The target hardware dialog will be disabled as switching hardware within a configuration can have unintended consequences
within eCos. Seethe section called “ Switching Targets, Repositoriesand Versions’ for details on how to switch aconfiguration
to anew target.

To choose a packages template, choose from the template drop-down. Brief descriptions of each kind of template are provided
in the corresponding edit boxes.

Resolving conflicts

During the process of configuring eCosit is possible that conflicts will be created. For more details of the meaning of conflicts,
see Chapter 22, CDL Concepts.

The Conflicts Window displays all conflicts in the current configuration. Additionally, a window in the status bar displays a
count of the conflicts. Because the resolution of conflicts can be time-consuming, a mechanism exists whereby conflicts can
be resolved automatically.

Y ou can choose to have a conflicts resolution dialog box displayed by means of the View - Settings (Ctrl+T) menu item, on
the Conflict Resolution tab of the dialog.
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Figure 15.5. Options

Display | Viewers  Conflict Resolution | Run Tests |
Check for conflicts:
[vl &fter any item changed
[V Before saving configuration
[v] Automatically suggest fixes
Ok | Cancel | Help | il

Y ou can choose to have conflicts checked under the following circumstances:

» After any item is changed (in other words, as soon as the conflict is created)

» Before saving the configuration (including building)

* Never

The method you chose depends on how much you need your configuration to be free of conflicts. You may want to avoid
having to clean up all the conflicts at once, or you may want to keep the configuration consistent at all times. If you have
major changes to implement, which may resolve the conflicts, then you might want to wait until after you have completed

these changes before you check for conflicts.

@ Note
If you choose to check conflicts after any item is changed, only newly arising conflicts are displayed. If you
choose to check for conflicts before saving the configuration, the complete set is displayed.

Automatic resolution

If you check the “ Automatically suggest fixes’ check box, a conflicts resolution dialog box will be displayed whenever new
conflictsare created. The same dia og box may be displayed at any stage by means of the Tools - Resolve Conflicts menu item.

The conflicts resolution dialog box contains two major windows.

Figure 15.6. Resolve conflicts window

-
e Resolve conflicts

R

Continue ] [ Cancel

]

Item Conflict
CYGFUN_HAL_DIAG_VIA_GDB_FILEIO Unsatisfied

CYGFUN_HAL_DIAG_VIA_GDB_FILEIO Unsatisfied

Property
Requires CYGSEM_HAL_VIRTUAL_VECTOR_CLAIM_COMMS
Requires CYGFUN_HAL_GDB_FILEIO

Proposed Solutions:

Item Value

[V CYGFUN_HAL_GDB_FILEIO Enabled
[V CYGSEM_HAL_VIRTUAL_VECTOR_CLAIM_COMMS Enabled
[V CYGSEM_HAL_DIAG_TO_GDEBFILEIO_CHAN Disabled

Descriptive Name

Support file IfO operations via GDB
Claim comms virtual vectors

Diagnostics go to GDB file IO by default

4| i
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The upper containsthe set of conflictsto be addressed; the format of the data being as that of the Conflicts Window. The lower
window contains a set of proposed resolutions — each entry is a suggested configuration item value change that as awhole may
be expected to lead to the currently selected conflict being resolved.

Note that there is no guarantee:
« that automatic resolutions will be determinable for every conflict.

« that the resolutions for separate conflicts will be independent. In other words, the resolution of one conflict may serve to
prevent the resolution of another.

« that the resolution conflicts will not create further conflicts.

Theabovewarningsare, however, conservative. In practice (so long asthe number and extent of conflictsarelimited) automatic
conflict resolution may be used to good effect to correct problems without undue amounts of programmer intervention.

In order to select the conflictsto be applied, select or clear the check boxes against the resolutions for each proposed resolution.
By default all resolutions are selected; you can return to the default state (in other words, cause all check boxesfor each conflict
to again become checked) by pressing the “Reset” button. Note that multiple selection may be used in the resolutions control
to allow ranges of check boxes to be toggled in one gesture.

When you are happy to apply the selected resolutions for each conflict displayed, click Apply; this will apply the resolutions.
Alternatively you may cancel from the dialog box without any resolutions being applied.

Configuration Information

An important part of creating products using eCos is determining the licenses under which the sources forming the active
packages of an eCos configuration are distibuted. To assist with this process, all top-level eCos packages have one or more
license attributes associated with the package. Each attribute name indicates the licenses under which the source code of the
package is distributed. Some example attributes and their associated licenses are:

Table15.1. License Attributes

Attribute License

license_ecospro eCosPro License

license_ecospro_eval eCosPro Evaluation License
license_ecosgpl eCos Public License

license_gplv2 GNU GENERAL PUBLIC LICENSE v2
license gplv3 GNU GENERAL PUBLIC LICENSE v3
license_bsd3clause Modified BSD "2 clause" or "3 clause" Licenses
license bsd4clause Modified BSD "4 clause" Licenses
license zlib ZLIB License

license eclipse Eclipse Public License- v1.0

license_opl Open Publication License

license yaffsgpl YAFFS GPL Duadl license

If atop-level package is select within the configuration tree, the properties window will include an Attributes property field
that contains the attributes associated with the package.



https://www.ecoscentric.com/licensing/ecospro-distribution-licenses.shtml#license_ecospro
https://www.ecoscentric.com/licensing/ecospro-distribution-licenses.shtml#license_ecospro_eval
https://www.ecoscentric.com/licensing/ecospro-distribution-licenses.shtml#license_ecosgpl
https://www.ecoscentric.com/licensing/ecospro-distribution-licenses.shtml#license_gplv2
https://www.ecoscentric.com/licensing/ecospro-distribution-licenses.shtml#license_gplv3
https://www.ecoscentric.com/licensing/ecospro-distribution-licenses.shtml#license_bsd3clause
https://www.ecoscentric.com/licensing/ecospro-distribution-licenses.shtml#license_bsd4clause
https://www.ecoscentric.com/licensing/ecospro-distribution-licenses.shtml#license_zlib
https://www.ecoscentric.com/licensing/ecospro-distribution-licenses.shtml#license_eclipse
https://www.ecoscentric.com/licensing/ecospro-distribution-licenses.shtml#license_opl
https://www.ecoscentric.com/licensing/ecospro-distribution-licenses.shtml#license_yaffsgpl
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Figure 15.7. Repository and Configuration Information dialog box

ﬂi“ S Repository and Configuration Information ) e

€GOS PRO,

Repository and Configuration Information

Repository path:
fhomefalexs/hgfecospro-extras-041029-branch/packages:fhomefalexs/hg/lwip-importfpackages:fhome/alexs/hgfecospro-arm-(

Save file: jhome/alexsjwork/ecos.ecc
Hardware template: stm32429i_eval current
Packages template: default

Added Packages:
+ CYGPKG_COMPRESS_ZLIB
+ CYGPKG_CRC
+ CYGPKG_FS_MMFS
+ CYGPKG_IO_FILEIO
+ CYGPKG_IO_DISK

Removed Packages:
+ CYGPKG_LIBM

Licenses:

# license_ecospro_eval: CYGPKG_FS_MMFS
Note: A commercial license for each package above is required if used for purposes other than evaluation.

+ license_ecospro: CYGPKG_DEVS_DISK_MMC CYGPKG_DEVS_WALLCLOCK_STM32F2 CYGPKG_HAL
CYGPKG_HAL_CORTEXM CYGPKG_HAL_CORTEXM_STM32 CYGPKG_HAL_CORTEXM_STM32_STM324X3I1_EWVAL
CYGPKG_INFRA CYGPKG_IO_FILEIO CYGPKG_MEMALLOC

license_bsd3clause: CYGPKG_IO_FILEIO CYGPKG_LIBC

+ license_ecosgpl: CYGPKG_COMPRESS_ZLIB CYGPKG_CRC CYGPKG_DEVS_DISK_MMC
CYGPKG_DEWS_SPI_CORTEXM_STM32 CYGPKG_ERROR CYGPKG_HAL CYGPKG_HAL_CORTEXM
CYGPKG_HAL_CORTEXM_STM32 CYGPKG_HAL CORTEXM_STM32_STM324X91_EVAL CYGPKG_IMFRA CYGPKG_IO
CYGPKG_IO_DISK CYGPKG_IO_FILEIO CYGPKG_IO_I2C CYGPKG_IO_SERIAL CYGPKG_IO_SPI CYGPKG_I0_WALLCLOCK
CYGPKG_ISOINFRA CYGPKG_KERMEL CYGPKG_LIBC CYGPKG_LIBC_I18N CYGPKG_LIBC_SET)MP CYGPKG_LIBC_SIGMNALS
CYGPKG_LIBC_STARTUP CYGPKG_LIBC_STDIO CYGPKG_LIBC_STDLIB CYGPKG_LIBC_STRING CYGPKG_LIBC_TIME
CYGPKG_MEMALLOC

+ license_zlib: CYGPKG_COMPRESS_ZLIB

*

Please read the License Compliance Guide for guidelines when releasing products incorporating code under the above
licenses.

] | 0|

In addition to the Attributes property field, the configuration tool includes a Repository and Configuration dialog, asillustrated
above. This dialog displays summary information of the user's configuration and may be opened by selecting the Help -
Repository Information (Ctrl+I) menu option. An HTML copy of the summary information may also be saved to alocal file
for reference purposes through the Save option of the dialog box.

Asiillustrated, the repository, hardware template and packages template used in generating the initial configuration are dis-
played, as well as any packages subsequently added or removed from the initial configuration. Lastly, the license attributes
allocated to each top-level package used in the configuration are presented, with the macro names of packages with that at-
tribute appearing beneath each license attribute. If a license attribute is selected, the configuration tool will open a browser
window to the corresponding license on eCosCentric's web site. If an evaluation package has been included, the developer is
alerted in the summary that binaries generated by this eCos configuration will require a commercia license for the eCosPro
packages listed. Note that because packages may have multiple license attributes and so the macro names may appear more
than once in the licensing breakdown.
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@ Note
The Attributes property as well as the additional repository, configuration and licensing information are only
available in verions of eCosPro 4.0 and above.
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Chapter 16. Searching

Select Edit - Find (Ctrl+F). You will be presented with a Find dialog box:

Figure 16.1. Find dialog box

m.?» a Find in configuration > X
Find what: |Star‘tup Type Find Next |
[ Match whole word only  _pirection Close
[] Match case O Up @ Down ﬂ

Search in

Using this dialog box you can search for an exact text string in any one of five ways, as specified by your selection in the
“Searchin” drop-list:

Macro names - the search is for atext match within configuration item macro names

Item names - the search is for atext match within configuration item descriptive names

Short descriptions - the search is for atext match within configuration item short descriptions
Current values - the search is for atext match within the current value of the configuration items

Default values - the search is for atext match within the default value of the configuration items

Note that to invoke Find you can also click the Find icon on the toolbar.
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Chapter 17. Building

When you have configured eCos, you may build the configuration.
On the Build menu, click:

 Library (or click the Build Library icon on the toolbar) — this causes the eCos configuration to be built. The result of a
successful build will be (among other things) alibrary against which user code can be linked

» Tests—this causes the eCos configuration to be built, and additionally builds the relevant test cases linked against the eCos
library

» Clean —thisremoves al intermediate files, thus causing a subsequent build/library or build/tests operation to cause recom-
pilation of al relevant files.

» Stop — this causes a currently executing build (any of the above steps) to be interrupted
» Generate Build Tree — this causes a build tree to be generated for the existing eCos configuration. The option is greyed out

if there are any conflicts. Thiswill only overwrite makefiles and headers that must be changed as aresult of achangein the
eCos configuration since the previous build tree was last generated.

@ Note

Any changes made to automatically generated makefiles and headers will be lost whenever a new build treeis
generated. These files must therefore never be edited.

When either Build - Library (F7) or Build - Tests (Shift+F7) are selected, before the build is permitted to start:
« if there are any conflicts within your eCos configuration, you will be prompted to resolve these
« if you have not already saved your eCos configuration, you will be prompted to do so

 abuild treewill be generated automatically. Thiswill only overwrite makefiles and headers that must be changed as aresult
of achange in the eCos configuration since the previous build tree was last generated.

Build options may be displayed by using the Build . Options menuitem. This displays a dialog box containing a drop-list
control and two windows. The drop-list control allows you to select the type of build option to be displayed (for example
“LDFLAGS’ are the options applied at link-time. The left-hand window is atree view of the packages loaded in the current
configuration. The right-hand window is alist of the build options that will be used for the currently selected package.

Note that this dialog box currently affords only read-only access to the build options. In order to change build options you
must edit the relevant string configuration item.

A single level of inheritance is supported: each package, s build options are combined with the global options (these are to be
found in the “Global build options’ folder in the configuration view).
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Figure 17.1. Build Options

[
Category: |CFLAGS W Close ﬂ

Packages: Flags:

“wall
-Wpointer-arith
“wWstrict-prototy pes
“winline

“wundef
“woverloaded-virtual
-9

-0Z2
-ffunction-sections
-fdata-sections

=% Configuration
40
% PC board ethernet driver
& eCos HAL
/0 sub-system

40

 Serial device drivers

40

S Infrastructure

40

B eCos kernel

& Dynamic memory allocation fhortti
gl . il |-fno-exceptions
150 C and POSIX infrastructure = fytable-qc

150 C library finit-priority
& Math library

Selecting Build Tools

Normally the profile or installation process will supply the information required for the eCos Configuration Tool to locate
the build tools (compiler, linker, etc.) necessary to perform a build. However if this information is not registered, or it is
necessary to override or specify the location manually (for example, to use a user-defined toolchain), select Tools - Paths -
Build Tools... to set user-defined build tools. This location will take precedence over the build tools defined by the Profile or
PATH environment. This setting will also remain persistent on subsequent invocations of the eCos Configuration Tool. The
following dialog box will be displayed:

Figure 17.2. Build tools

ﬂi“ o Build Tools Path

Enter the location of the arm-eabi toolchain folder.
This will take priority over the profile build tools. You
can type in a path or use the Browse button to

navigate to the folder. %gancel

This path will remain persistent for the "4.0.1" profile. Browse...

tt 4 o

This dialog box allows you to locate the folder containing the build tools or toolchain.

@ Note
User-defined build tools set in this way will override the the build tool setting provided by the Profile. Further-
more this override will be saved persistently for that profile. However if you switch to a different profile, then
the appropriate build tool settings for that new profile will be used instead (or if user-defined build tools had
previously been set for that new profile, then those will be used).

Selecting Host Tools

Normally the installation process will supply the information required for the eCos Configuration Tool to locate the host tools
(cat, Is, etc.) necessary to perform abuild. However if thisinformation is not registered, or it is necessary to specify the location
manually (for example, when anew toolchain installation has been made), select Tools -. Paths - Host Tools.... The following
dialog box will be displayed:

69



Building

Figure 17.3. Host tools

(x

(<
(>

B Host Tools Path

Enter the location of the host tools folder. This should
contain executables such as ecosconfig and
openocd. Either type in a path or use the Browse
Button to navigate to a folder. %gancel
This path takes priority over the current profile's host Browse...
tools path, remaining persistent across all profiles. —

i

,fopt,fecospro,fmytoclsjbin|

@ Note
If the host tools are set here, they will take precedence over the host tools specified by the profile or PATH
environment. This setting will also remain persistent across all profiles and on subseguent invocations of the

Configuration Tool.
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Chapter 18. Execution

Test executables that have been linked using the Build/Tests operation against the current configuration can be executed by
selecting Tools - Run Tests (Ctrl+F5) which will result in the dialog illustrated in Figure 18.1, “Run tests” being shown.

When this dialog is active, the Configuration Tool looks for a platform name corresponding to the currently loaded hardware
template. If no such platform is found, a dialog will be displayed for you to define one; this dialog is similar to that displayed
by the Add function in the Tools - Platforms... dialog, but in this case the platform name cannot be changed.

Figure 18.1. Run tests

Executables  Output  Summan, y
Uncheck All Add... Add from Folder... Remove

/tmp/default_mimxrt1052_install/tests/hal/cortexm/arch/current/tests/cminfo
hal, i xxx_evk/curr
on/current/tests/context

_install/tests/hal/c

[ BB << << << <]

Run Clear close | Properties.. | ?

@ Note

This dialog resizable.
This dialog comprises of three tabs. Executables, Output and Summary.
Four buttons appear on the dialog itself: Run/Stop, Clear, Close and Properties.
The Run button is used to initiate atest run. Those tests selected on the Executables tab are run, and the output recorded on the
Output and Summary tabs. During the course of a run, the Run button changes to Sop and the Clear and Properties buttons
are disabled. The Stop button may be used to interrupt atest run at any point. While tests are running, and after any test run,
the status bar to the left of the Run/Stop button will contain the total tests executed as well as the totals of each test result.
The Clear button is used to clear the output recorded on the Output and Summary tabs, as well as the status bar.

The Close button is used to close the dialog.

The Properties button is used to open the eCos Configuration Tool Settings dialog as described in the next section.

Properties

The Properties button is used to change the connectivity properties for the test run and when pressed will bring up the dialog
illustrated in Figure 18.2, “Run Tests Properties dialog box”.
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Figure 18.2. Run Tests Properties dialog box

eCos Configuration Tool Settings (<}

Display Viewers ~ConflictResolution ~RunTests
Platform: mimxrt1050_evk

v 120 0

TCP/IP Address:
© Pipe  Command: openocd-f %E(ECOS_INSTALL_DIR)/etc/openocd.cfg

Target Reset
None v

vice: /dev/ttyUsB0 v | Baud: 115200 v

TCP/IP Address:

GDB

Download Timeout

This group of controls serves to set the maximum time that is allowed for downloading a test to the target board. If the time
is exceeded, the test will be deemed to have failed for reason of “Download Timeout” and the execution of that particular
test will be abandoned. This option only applies to tests run on hardware, not to those executed in a simulator. Times are in
units of elapsed seconds.

Three options are available using the drop-down list:

» Cadculated from file size - an estimate of the maximum time required for download is made using the (stripped) executable
size and the currently used baud rate

» Specified - a user-specified value may be entered in the adjacent edit box

* None - no maximum download timeisto be applied.

Run time Timeout

Thisgroup of controls servesto set the maximum timethat isallowed for executing atest on the target board or in asimulator. If
thetimeis exceeded, the test will be deemed to have failed for reason of “Timeout” and the execution of that particular test will
be abandoned. In the case of hardware, the timeis measured in elapsed seconds: in the case of asimulator it isin CPU seconds.
Three options are available using the drop-down list:

* None - no maximum download time isto be applied.

» Specified - auser-specified value may be entered in the adjacent edit box

o Default - adefault value of 30 secondsis used

Debug Connection

The Debug Connection control is used to specify how the target board is to be accessed.

If the target board is connected using a serial cable, the Serial radio button should be checked. In this case you can select a
port (On Windows COM 1, COM2, ... or on Linux specify the path to the serial device/ dev/ t t yUSBO, / dev/ t t yS0) and
an appropriate baud rate using drop-list boxes.

If thetarget board is accessed remotely using GDB remote protocol, the “TCP/IP” radio button should be checked. In this case
you can select avalid host name or | P address and TCP/IP port number using edit boxes.
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If thetarget board is accessed remotely using acommand PIPE, the “Pipe” radio button should be checked and the command,
including arguments, entered into the corresponding Command field. Do not include the Pipe “|" symbol in the Command -
thisis added by the eCos Configuration Tool.

Target Reset

The Target Reset control is used to specify how the target board is to be made ready (reset) before each test execution.

Three options are available using the drop-down list:

None

Command

Manua

The test may be executed on the target hardware immediately, no hardware reset is required. For example, on a
simulator or when the board is connected to a hardware debugger that resets or programs the target according to
its configuration when a GDB client connectsto it.

When using a Pipe command to openocd, openocd normally will reset and bring up the hardware in accordance
with its scripts before accepting GDB commands from the Pipe. Similarly establishing aremote TCP/IP connec-
tion to a JTAG debugger such as the Ronetix PEEDI will normally configure and reset the hardware accordingly.

Target hardware can be reset through the local host execution of a command or script. You will be required to
provide the command, complete with arguments, in the field alongside. Do not include the pipe (*|") symbol. If
the command is not on the path, the full path to the command must be entered. The command must &l so terminate
with a zero exit code once the target hardware has been successfully reset. A non-zero exit code indicates the
target as having failed and all following test executions are cancelled.

All output from the command will be displayed in the Output tab of the Run dialog.

The target requires manual or physical intervention (such as a power cycle or pressing the reset button). The user
isdirected through a dialog Window to reset the target hardware and press OK when the target hardware is ready
to execute atest or Cancel to terminate the execution of the selected tests.

Output Connection

The Output Connection control is used to specify where any output of tests may be accessed:

GDB

Serid

TCP/IP

This is the default and is typically used when tests are loaded and executed from RAM via a debug monitor
such as RedBoot. This option may aso be used with hardware debuggers when eCos isconfigured with the CYG
FUN HAL DI AG VI A GDB FI LEI Oand CYGFUN_HAL_CGDB_FI LEI O configuration options enabled.

However, this method of extracting output is invasive as the target will cease test execution temporarily, either
through the monitor or the hardware debugger, while the output is extracted through GDB to the host. In addition,
when the target is configured with SMP, RedBoot-based debugging is currently not supported.

Select thisradio button and choose the serial port on the host, along with the baud rate, on which diagnostic output
from the target running eCos can be received. All data received on this port will appear in the Output tab described
in the section called “Output Tab” and be interpreted as test output.

Many ARM target platforms include a Communication Device Class (CDC) USB Device using the sub-class Ab-
stract Control Model (ACM). This enables input/output between the target and an external host to be configured
in eCos through the USB-Serial connection. In addition, other targets include connectors for TTL to USB Seridl
convertersto be attached, also providing a channel for input/output functionality between the target and an external
host.

eCos supports configuring diagnostic output, such as test results, to be sent over a USB-Serial connection to a
host. For example, the eCos configuration option CYGHWR_HAL _CORTEXM DI AGNOSTI CS_| NTERFACE is
available on certain targets to allow you to specify where diagnostic output is to be sent.

Select thisradio button and choose the host name or 1Pv4 address, as well as the port number, on which diagnostic
output from the target running eCos can be received. All data received on this port will appear in the Output tab
described in the section called “Output Tab” and be interpreted as test output.
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Thisfeature is especially useful for accessing remotely located target hardware over a network where the target is
providing diagnostic output over a seria port attached to either aterminal server such asthe IOLAN+ Terminal
Servers, or thetarget is connected to aremote host which provicesaccessto itsserial port through Linux applications
such as ser2net or Windows applications such as realterm or TCP-Com.

Executables Tab

Thisis used to adjust the set of tests available for execution. A check box against each executable name indicates whether that
executable will be included when the Run button is pressed. The Check All and Uncheck All buttons may be used to check or
uncheck all items. Items may also be individually checked or unchecked.

When the dialog isfirst displayed, it will be pre-populated with those test executables that have been linked using the Build/
Tests operation against the current configuration.

Figure 18.3. Run tests

Executables  Output  Summan, y
Uncheck All Add... Add from Folder... Remove

/tmp/default_mimxrt1052_install/tests/hal/cortexm/arch/current/tests/cminfo

xxx_evk/curr
_install/tests/hal/c

on/current/tests/context

_install/tests/!

[ BB << << << <]

Highlighting items in the list and clicking the Remove button will remove those executables highlighted. Clicking the Add
button will display a dialog box that allows you to add to the set of items. Equivalently the Add from folder.. button may be
used to add add a number of executablesin a specified folder (optionally including subfolders, if you click on Yes when asked).

Figure 18.4. Add files from folder

choose a folder to add tests from (<}
# < walexs work default_mimxrt1052_install = tests = hal Create Folder

Places Name v size Modified
Qsearch | [Wcommon 11:27
© Recently Used cortexm 11:27
ecospro-host-100625-bra.
w alexs
Desktop
Filesystem
B 2168 Volume
tanko
tanko
bpool
rpool
bpool
rpool

+] -

Output Tab

Thistab is used to display the output from running tests. The output can be selected and copied by means of the popup menu
displayed when you right-click in the window. The output is enriched to style test names as headings to aid with identification
of individual test output and test result informational messages are highlighted in different colors.
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Figure 18.5. Output Tab

Run Tests (<}

Executables  Output ~Summary
(gab) cont

Continuing
[New Thread 2]
[Switching to Thread 1]

Thread 1 "Idle Thread" hit Breakpoint 2, cyg_test init (
at /home/alexs/hg/ecospro/packages/infra/current/src/tcdiag. cxox: 31

315 code_checksun = cyg_crcl6(_stext, _etext - _stexi

(gdb) test_is_sinulator 0

test_is_simulator 8

Missing ELF symbol "cyg_test_is_simulator"

(gdb) cont

Continuin
INFO:<code from 6x20209008 -> 0x2020d26c, CRC 216c>
EXIT:<done>

Thread 1 "Idle Thread" hit Breakpoint 1, cyg_test exit (

at /home/alexs/hg/ecospro/packages/infra/current/src/tcdiag. cox:400
400 if (code_checksun 1= cyg_crcl6(_stext, etext - _stext)) {
(gdb) bt 128
bt 128

#

cyg_test_exit (
at_/home/alexs/hg/ecospro/packages/infra/current/src/tcdiag. cxx:400

0x2020b652 in Cyg_test_do_exit (

at /home/alexs/hg/ecospro/packages/infra/current/src/tcdiag. cxx:526

020209190 in entryd (arg=<optimised out>)

at /home/alexs/hg/ecospro/packages/hal/comon/current/tests/context .c:85

020209168 in entryd (arg=<optimised out>)

at /home/alexs/hg/ecospro/packages/hal/comon/current/tests/context .c:78

20209144 in hal_default_svc vsr ()

at /home/alexs/hg/ecospro/packages/hal/cortexn/arch/ current/src/vectors . 5:50:

Backtrace stopped: previous frame identical to this frame (corrupt stack?

(gdb) quit

quit

Detaching from program: /tmp/default mimkrt1052_install/tests/hal/comnon/current/tests/context, Remote targe
Ending remote debugging

RESET: edc 192.168.7.3:6657 -0n mimxrt1052-2-pur mimxrt1052-2-atm -sleep 2000 -off mimxrt1052-2-pur
minkrt1052-2-atn -sleep 2000

Run continuing

#

#

#

#

hal/common/current/tests/basic

Total:3 Pass:3 Failo stop Close ?

The output text window will follow new output asit is appended to the text window, and the test result totals in the status bar
will be updated as tests are completed. When all the tests have completed execution, or execution of the testsis halted through
the Sop button, the test result totals are appended to the output.

Summary Tab

Thistab is used to display arecord, in summary form, of those tests executed and isillustrated in Figure 18.6, “ Summary Tab”.

Figure 18.6. Summary Tab

Run Tests (<}

Executables Output Summary

Time Host Platform Executable Status  Size Download Elapsed  Execution
2023-04-2820:37:44 avatar:0  mimxrt1050_evk ksched1 Pass 18k/s96k  1.0/120.0 9.0 2.0/900.0
2023-04-2820:37:58 avatar:0  mimxrt1050_evk ksemo Pass 18k/613k  1.0/120.0 9.0 2.0/900.0
2023-04-2820:38:12 avatar:0  mimxrt1050_evk ksem1 Pass 20k/618k  1.0/120.0 9.0 2.0/900.0
2023-04-2820:38:26 avatar:0  mimxrt1050_evk kthreado Pass 18k/s96k  1.0/120.0 8.0 2.0/900.0
2023-04-2820:38:41 avatar:0  mimxrt1050_evk kthread1 Pass 19k/598k  1.0/120.0 8.0 2.0/900.0
2023-04-28 20: avatar:0  mimxrt1050_evk stress_threads Pass 37k/833k  1.0/120.0 29.0 21.0/900.0
2023-04-28 20: avatar:0  mimxrt1050_evk thread_gdb Pass 19k/599k  1.0/120.0 9.0 2.0/900.0
2023-04-2820:40:09 avatar:0  mimxrt1050_evk timeslice Pass 20k/601k  1.0/120.0 340 25.0/900.0
2023-04-2820:40:49 avatar:0  mimxrt1050_evk timeslice2 Pass 20k/602k  0.0/120.0 340 25.0/900.0
2023-04-2820:41:22 avatar:0  mimxrt1050_evk timeslice_fair Pass 21k/626k  1.0/120.0 28.0 19.0/900.0
2023-04-2820:42:04 avatar:0  mimxrt1050_evk tm_basic Pass 43k/785k  1.0/120.0 37.0 28.0/900.0
2023-04-28 20: avatar:0  mimxrt1050_evk fptest Pass 23k/606k  0.0/120.0 39.0 31.0/900.0
2023-04-28 20: avatar:0  mimxrt1050_evk kalarmo Pass 19k/597k  0.0/120.0 9.0 3.0/900.0

mimxrt1050_evk info_thread_gdb

2023-04-28 20: avatar:0  mimxrt1050_evk mutexprioinv Pass 19k/629k  0.0/120.0 9.0 3.0/900.0
2023-04-2820:44:52 avatar:0  mimxrt1050_evk dhrystone Pass 25k/617k  1.0/120.0 12.0 4.0/900.0
2023-04-28 20:45:52 mimxrt1050_evk smp_bench Pass 24k/613k  1.0/120.0 53.0 46.0/900.0
2023-04-28 20: mimxrt1050_evk keachet Pass 20k/603k  0.0/120.0 28.0 19.0/900.0
2023-04-28 20: mimxrt1050_evk kcache2 Pass 20k/601k  1.0/120.0 9.0 2.0/900.0
2023-04-2820:46:53 avatar:0  mimxrt1050_evk fpint_thread_switch Pass 23k/644k  1.0/120.0 8.0 2.0/900.0
Total:71  Pass:70 Fail:1 Stop Close 5

For each execution, the following information is displayed:

» Time - the date and time of execution

» Host - the host name of the machine from which the test was downloaded

Platform - the platform on which the test was executed

» Executable - the executable (file name) of the test executed

* Not started
* Noresult

* Inapplicable

Satus - the result of executing the test. Thiswill be one of the following
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Execution

e Pass
* DTimeout

* Timeout

Cancelled
* Fail
» Assert fall
e Sze- the size[stripped/unstripped] of the test executed

» Download - the download time [mm:ss/mm:ss] used. The first of the two times displayed represents the actual time used:
the second the limit time.

» Elapsed - the elapsed time [mm:ss] used.

» Execution - the execution time [mm:ss/mm:ss] used. The first of the two times displayed represents the actual time used:
the second the limit time.

Double-clicking on atest result, or selecting the test result and pressing ENTER, will result in the dial og switching to the Output
tab and position the output text to the start of that test.

Selecting a header will result in the test results being sorted in ascending order by the field valuesin that column.

@ Note
New test results will always appear at the bottom of the list, causing the list to be out of order after it has been
sorted. Resorting the list will restore the order.
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Chapter 19. Creating a Shell

To call up a shell window, select Tools - Shell. Under Windows, you will get a Command Shell with eCosPro 3.1 and later
releases, or a Cygwin shell similar to the one below for earlier releases. On Linux, you will get a standard terminal window.

Figure 19.1. Bash Shell

E bash
"C:/Cyguinsbinsbhash.exe"-2.835 _
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Chapter 20. Keyboard Accelerators

The following table presents the list of keyboard accelerators that can be used with the Configuration Tool.

Table 20.1. Keyboard accelerators

Accelerator Action Remarks

Alt+1 hide/show properties window

Alt+2 hide/show output window

Alt+3 hide/show short description window

Alt+4 hide/show conflicts window

Ctrl+A select all output window and in-cell editing
Ctrl+C copy output window and in-cell editing
Ctrl+F Edit - Find

Ctrl+N File - New (t arget : t enpl at e)

Alt+N File - New Target

Ctrl+O File - Open

Ctrl+S File - Save

Ctrl+Vv Paste in-cell editing only
Ctrl+X Cut in-cell-editing only
Ctrl+Z Undo in-cell editing only

F1 Context-sensitive help

F3 Find next

F7 Build - Library

Shift+F7 Build - Tests

Alt+F6 View . Next window

Shift+Alt+0 View - Previous window

Shift+lns Paste in-cell editing only
Shift+F10 Display context menu Configuration window
Alt+Enter Display properties dialog box Configuration window
> Increment item value Configuration window
< Decrement item value Configuration window
Space Toggleitemvalue Configuration window
Ctrl+l Help - Repository Information
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Chapter 21. Checking for updates

eCosCentric periodically releases updatesto eCosPro Devel oper's Kits, GNU Toolchains, the eCosPro Host Tools and Eclipse.
At start up, the configuration tool will automatically check the eCosPro Support Portal for updates to the installed packages.
If an update is detected, the dialog window illustrated below will appear. Detection of available updates requires that the host
machine has a direct access to the internet. Proxies are currently not supported. The update check feature was introduced in
eCosPro 4.0.

Figure 21.1. eCosPro Updates Available

o

isL S eCosPro Updates Available ) (& X
Updates

MNo new updates available.

Existing updates:
* ecospro-4.0.7.1-Linux-x86-setup

Goto https:ffwww.ecoscentric.com/cgi/nph-epdk.cgi to download

Rermind Me
O Later O Next Time ® New only O Mever

This check may also be performed manually from the configuration tool menu option Tools - Check for updates. New updates
and any updates already reported are listed in the Updat es area of the dialog. The developer may also change how they are
reminded (periodically, new updates, or never) as follows:

* Later - the developer will only be reminded again of updates not yet installed when the configuration tool is next run, after
the specified number of days. The developer is notified immediately of any new updates, irrespective of this setting.

* Next Time - the developer will be reminded of any updates not yet installed, and any new updates available, the next time
the configuration tool is run.

* New only - the developer will be informed only of new updates the next time the configuration tool is run. No reminders
will be given for updates for which the devel oper has aready been notified.

* Never - the developer will never be informed of new updates and never be reminded of existing updates not yet installed.

Manual checks for updates can only be performed through the configuration tool menu option Tools -. Check for updates.
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Part IV. eCos Programming
Concepts and Techniques

Programming with eCos is somewhat different from programming in more traditional environments. eCos is a configurable
open source system, and you are able to configure and build a system specifically to meet the needs of your application.

Variousdifferent directory hierarchiesareinvolved in configuring and building the system: the component repository, the build
tree, and the install tree. These directories exist in addition to the ones used to devel op applications.
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Chapter 22. CDL Concepts
About this chapter

This chapter serves as a brief introduction to the concepts involved in eCos (Embedded Configurable Operating System). It
describes the configuration architecture and the underlying technology to alevel required for the embedded systems devel oper
to configure eCos. It does not describe in detail aspects such as how to write reusable components for eCos: this information
is given in the Component Writer, s Guide.

Background

Software solutions for the embedded space place particularly stringent demands on the developer, typically represented as
requirements for small memory footprint, high performance and robustness. These demands are addressed in eCos by provid-
ing the ability to perform compile-time specialization: the developer can tailor the operating system to suit the needs of the
application. In order to make this process manageable, eCos is built in the context of a Configuration Infrastructure: a set
of tools including a Configuration Tool and a formal description of the process of configuration by means of a Component
Definition Language.

Configurations

eCos istailored at source level (that is, before compilation or assembly) in order to create an eCos configuration. In concrete
terms, an eCos configuration takes the form of a configuration save file (with extension .ecc) and set of files used to build user
applications (including, when built, alibrary file against which the application is linked).

Component Repository

eCosis shipped in source in the form of acomponent repository - adirectory hierarchy that contains the sources and other files
which are used to build a configuration. The component repository can be added to by, for example, downloading from the net.

Component Definition Language

Part of the component repository is a set of files containing a definition of its structure. The form used for this purposeis the
Component Definition Language (CDL). CDL defines the relationships between components and other information used by
tools such as the eCos Configuration Tool. CDL is generally formulated by the writers of components: it is not necessary to
write or understand CDL in order for the embedded systems devel oper to construct an eCos configuration.

Packages

The building blocks of an eCos configuration are called packages. Packages are the units of software distribution. A set of core
packages (such as kernel, C library and math library) additional packages provided by eCosCentric (such as C++ library and
USB device support): additional third-party packages will be available in future.

A package may exist in one of a number of versions. The default version is the current version. Only one version of a given
package may be present in the component repository at any given time.

Packages are organized in atree hierarchy. Each package is either at the top-level or isthe child of another package.

The eCos Package Administration Tool can be used to add or remove packages from the component repository. The eCos
Configuration Tool can be used to include or exclude packages from the configuration being built.

Configuration Items

Configuration items are the individual entities that form a configuration. Each item corresponds to the setting of a C pre-
processor macro (for example, CYGHWR_HAL_ARM Pl D_GDB_BAUD). The code of eCos itself is written to test such pre-
processor macros so as to tailor the code. User code can do likewise.
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CDL Concepts

Configuration items come in the following flavors:

* None: such entities serve only as place holders in the hierarchy, allowing other entities to be grouped more easily.

 Boolean entities are the most common flavor; they correspond to units of functionality that can be either enabled or disabled.
If the entity is enabled then there will be a#define; code will check the setting using, for example, #ifdef

« Data entities encapsulate some arbitrary data. Other properties such as a set or range of legal values can be used to constrain
the actual values, for example to an integer or floating point value within a certain range.

» Booldata entities combine the attributes of Boolean and Data: they can be enabled or disabled and, if enabled, will hold

adatavalue.

Like packages, configuration items exist in atree-based hierarchy: each configuration item has a parent which may be another
configuration item or a package. Under some conditions (such as when packages are added or removed from a configuration),
items may be “re-parented” such that their position in the tree changes.

Expressions

Expressions are relationships between CDL items. There are three types of expression in CDL:

Table22.1. CDL Expressions

Expression Type

Result

Common Use (see Table22.2, “ Config-

uration properties’)

Ordinary A singlevalue legal_values property

List A rangeof values (for example“1to 10") | legal _values property

Goal Trueor False requires and active if properties
Properties

Each configuration item has a set of properties. The following table describes the most commonly used:

Table 22.2. Configuration properties

Property Use

Flavor The“type” of the item, as described above

Enabled Whether the item is enabled

Current_vaue The current value of theitem

Default_value An ordinary expression defining the default value of the item

Legal_values A list expression defining the values the item may hold (for
example, 1t010)

Active if A goal expression denoting the requirement for thisitem to be
active (see below: Inactive Items)

Requires A goal expression denoting requirements this item places on
others (see below: Conflicts)

Calculated Whether the item as non-modifiable

Macro The corresponding C pre-processor macro

File The C header file in which the macro is defined

URL The URL of a documentation page describing the item

Hardware Indicates that a particular package is related to specific hard-
ware
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CDL Concepts

A complete description of propertiesis contained in the Component Writer, s Guide.

Inactive Iltems

Descendants of an item that is disabled are inactive: their values may not be changed. Items may also become inactive if an
active_if expression is used to make the item dependent on an expression involving other items.

Conflicts

Not all settings of configuration items will lead to a coherent configuration; for example, the use of a timeout facility might
require the existence of timer support, so if the oneis required the other cannot be removed. Coherenceis policed by means of
consistency rules (in particular, the goal expressionsthat appear as CDL itemsrequires and active_if attributes [see above]). A
violation of consistency rules creates a conflict, which must be resolved in order to ensure a consistent configuration. Conflict
resolution can be performed manually or with the assistance of the eCos tools. Conflicts come in the following flavors:

» Anunresolved conflict means that there is areference to an entity that is not yet in the current configuration

« Anillegal value conflict is caused when a configuration item is set to a value that is not permitted (that is, alegal_values
goal expression isfailing)

» An evaluation exception conflict is caused when the evaluation of an expression would fail (for example, because of a
division by zero)

» Anunsatisfied goal conflict is caused by afailing requires goal expression

» A bad data conflict arises only rarely, and corresponds to badly constructed CDL. Such a conflict can only be resolved by
reference to the CDL writer.

Templates

A template is a saved configuration - that is, a set of packages and configuration item settings. Templates are provided with
eCos to allow you to get started quickly by instantiating (copying) a saved configuration corresponding to one of a number
of common scenarios; for example, a basic eCos configuration template is supplied that contains the infrastructure, kernel, C
and math libraries, plus their support packages.




Chapter 23. The Component Repository
and Working Directories

Each of the filetreesinvolved in eCos development has a different role.

Component Repository

The eCos component repository contains directoriesfor all the packagesthat are shipped with eCos or provided by third parties.

The component repository should not be modified as part of application development.

Figure 23.1. Component repository
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Purpose

The component repository is the master copy of source code for all system and third party components. It also contains some
files needed to administer and build the system, such as ecosadmin.tcl.
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The Component Repository and Working Directories

How is it modified?

Y ou modify it by importing new versions of packages from a distribution or removing existing packages. These activities are
undertaken using the eCos Package Administration Tool.

When is it edited manually?

Files in the component repository should only be edited manually as determined by the component maintainer.

User Applications

User application source code should not go into the component repository.

Examples of files in this hierarchy:

BASE DI R/ doc/ref/ecos-ref. htn
Thetop level HTML file for the eCos Reference Manual.

BASE DI R/ prebui |t/ pid/tests/kernel/<version>/tests/thread_gdb. exe

BASE_DI R/ prebuil t/1inux/tests/kernel/<version>/tests/thread_gdb. exe
Pre-built tests for the supported platforms, and the synthetic Linux target.
BASE_DI R/ exanpl es/ t wot hr eads. c
One of the example programs.
BASE_DI R/ ecosadni n. t cl
The Tcl program which is used to import new versions of packages from a distribution or remove existing packages.
BASE DI R/ packages/ | anguage/ c/|ibm <versi on>/ src/ doubl e/ port abl e-api/s_tanh.c
Implementation of the hyperbolic tangent function in the standard math library.
BASE_DI R/ pkgconf/rul es. mak

A filewith makerules, used by the makefi | e.

Build Tree

Thebuild tree isthe directory hierarchy in which all generated files are placed. Generated files consist of themakef i | e, the
compiled object files, and a dependency file (with a. d extension) for each sourcefile.

Purpose

The build tree iswhere al intermediate object files are placed.

How is it modified?

Recompiling can modify the object files.

User applications

User application source or binary code should not go in the build tree.
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The Component Repository and Working Directories

Examples of files in this hierarchy

ecos-wor k/ | anguage/ c/ i bc/ <versi on>/src

The directory in which object files for the C library are built.

Install Tree

Theinstall tree is the location for all files needed for application development. Thel i bt ar get . a library, which contains
the custom-built eCos kernel and other components, is placed in the install tree, along with all packages, public header files.
If you build the tests, the test executable programs will also be placed in the install tree.

By default, the install tree is created by ecosconfig in a subdirectory of the build tree called i nst al | . This can be modified
with the- - pr ef i x option (see Chapter 26, Manual Configuration).

Purpose

The install tree is where the custom-built | i bt ar get . a library, which contains the eCos kernel and other components, is
located. Theinstall treeis also the location for all the header files that are part of a published interface for their component.

How is it modified?

Recompiling canreplacel i bt ar get . a and the test executables.

When is it edited manually?

Where a memory layout requires modification without use of the eCos Configuration Tool, the memory layout files must be
edited directly intheinstall tree. Thesefilesarelocatedati nstal | /i ncl ude/ pkgconf/ m t _*. *. Notethat subsequent
modification of the install tree using the Configuration Tool will result in such manual edits being lost.

User applications

User application source or binary code should not go in the install tree.

Examples of files in this hierarchy

install/lib/libtarget.a

Thelibrary containing the kernel and other components.
install/include/cyg/kernel/kapi.h

The header file for the kernel C language API.
install/include/pkgconf/mt _armpid ramldi

The linker script fragment describing the memory layout for linking applications intended for execution on an ARM PID
development board using RAM startup.

install/include/stdio.h

The C library header file for standard I/O.

Application Build Tree

Thistreeis not part of eCositsdlf: it isthe directory in which eCos end users write their own applications.

87



The Component Repository and Working Directories

Example applicationsand their Makef i | e arelocated inthe component repository, inthedirectory BASE DI R/ exanpl es.

There is no imposed format on this directory, but there are certain compiler and linker flags that must be used to compile an
eCos application. The basic set of flagsis shown inthe example Makef i | e, and additional details can befound in Chapter 24,
Compiler and Linker Options.
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Chapter 24. Compiler and Linker Options

eCosis built using the GNU C and C++ compilers. eCos relies on certain features of these tools such as constructor priority
ordering and selective linking which are not part of other toolchains.

Some GCC optionsarerequired for eCos, and others can be useful. Thischapter givesabrief description of the required options
aswell as some recommended eCos-specific options. All other GCC options (described in the GCC manuals) are available.

Compiling a C Application

The following command lines demonstrate the minimum set of options required to compile and link an eCos program written
inC.

@ Note
Remember that when this manual shows TARGET- gcc you should use the full name of the cross compiler, e.g.
i386-€elf-gcc, arm-eabi-gec, or sh-elf-gcc. When compiling for the synthetic Linux target, use the native gcc
which must have the features required by eCos.

$ TARGET-gcc -c¢ -1 ECOS_INSTALL_DIR/include file.c
$ TARGET-gcc -0 programfile.o -LECOS INSTALL DIR/lib -Ttarget.ld -nostdlib

@ Note
Certain targets may require extraoptions, for examplethe SPARCIite architecturesrequire the option - ncpu=s-
parclite.Examinethe BASE DI R/ exanpl es/ Makefi | e or the“Globa compiler flags” option (CY G-
BLD_GLOBAL_CFLAGS) in your generated eCos configuration) to see if any extra options are required, and
if so, what they are.

The following command lines use some other options which are recommended because they use the selective
linking feature:

$ TARCET-gcc -c -1 ECOS_INSTALL_DI R/include -1. -ffunction-sections -fdata-sections -g \
-2 file.c

$ TARCET-gcc -0 programfile.o -ffunction-sections -fdata-sections -W,--gc-sections -g \
-2 -LECOS INSTALL DIR/Iib -Ttarget.ld -nostdlib

Compiling a C++ Application

The following command lines demonstrate the minimum set of options required to compile and link an eCos program written
in C++.

3 Note

Remember that when this manual shows TARGET- g++ you should use the full name of the cross compiler, e.g.
i386-elf-g++, arm-eabi-g++, or sh-elf-g++. When compiling for the synthetic Linux target, use the native g++
which must have the features required by eCos.

$ TARCET-g++ -c -I1ECOS INSTALL_DIR/include -fno-rtti -fno-exceptions file.cxx
$ TARCET-g++ -0 programfile.o -LECOS INSTALL DIR/lib -Ttarget.ld -nostdlib

@ Note
Certain targets may require extraoptions, for examplethe SPARCIite architecturesrequire the option - ntpu=s-
parclite.Examinethe BASE DI R/ packages/t argets fileor BASE DI R/ exanpl es/ Makefil e
or the “Global compiler flags’ option (CYGBLD_GLOBAL_CFLAGS) in your generated eCos configuration)
to seeif any extra options are required, and if so, what they are.
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Compiler and Linker Options

The following command lines use some other options which are recommended because they use the selective
linking feature:

TARGET-g++ -c -1 ECOS I NSTALL_DI R/include -1. -ffunction-sections -fdata-sections -fno-rtti \
-fno-exceptions -finit-priority -g - file.cxx

TARGET-g++ -0 programfile.o -W, --gc-sections -g -2 -LECOS INSTALL_ DIR/lib \

-Ttarget.ld -nostdlib
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Chapter 25. Debugging Techniques

eCos applications and components can be debugged in traditional ways, with printing statements and debugger single-stepping,
but there are situations in which these techniques cannot be used. One example of thisiswhen a program is getting data at a
high rate from a real-time source, and cannot be slowed down or interrupted.

eCos, s infrastructure module provides a tracing formalism, alowing the kernel, s tracing macros to be configured in many
useful ways. eCos, s kernel provides instrumentation buffers which also collect specific (configurable) data about the system, s
history and performance.

Tracing

To use eCos, stracing facilities you must first configure your system to usetracing. Y ou should enable the Asserts and Tracing
component (CYGPKG_| NFRA_DEBUG) and the Use traci ng component within it (CYGDBG_USE_TRACI NG). These
options can be enabled with the Configuration Tool or by editing thefile BUI LD_DI R/ pkgconf /i nfra. h manualy.

Y ou should then examine al the tracing-related optionsin the Package: Infrastructure chapter of the eCos Reference Manual.
One useful set of configuration options are: CYGDBG_| NFRA_DEBUG_FUNCTI ON_REPCRTS and CYGDBG_| NFRA_DE-
BUG_TRACE MESSAGE, which are both enabled by default when tracing is enabled.

The following “Hello world with tracing” shows the output from running the hello world program (from the section called “
eCos Hello World”) that was built with tracing enabled:

Example 25.1. Hello world with tracing

$ mps-tx39-el f-run --board=jnr3904 hello
Hel l o, eCos world!
ASSERT FAIL: <2>cyg_trac.h [623] Cyg_TraceFunction_Report_::set_exitvoid() exitvoid used in typed function

TRACE: <1>nl queue. cxx [395] Cyg_ThreadQueue_| npl enent ati on: : enqueue() {{enter

TRACE: <1>nl queue. cxx [395] Cyg_ThreadQueue_I npl enent ati on: : enqueue() }}RETURNI NG UNSET!
TRACE: <1>nl queue. cxx [126] Cyg_Schedul er _I npl enentati on:: add_t hread() }}RETURNI NG UNSET!
TRACE: <1>t hread. cxx [654] Cyg_Thread::resunme() }}return void

TRACE: <1>cstartup.cxx [160] cyg_iso_c_start() }}return void

TRACE: <1>startup.cxx [142] cyg_package_start () }}return void

TRACE: <1>startup.cxx [150] cyg_user_start() {{enter

TRACE: <1>startup.cxx [150] cyg_user_start() (((void)))

TRACE: <1>startup.cxx [153] cyg_user_start() "This is the systemdefault cyg_user_start()’
TRACE: <1>startup.cxx [157] cyg_user_start() }}return void

TRACE: <1>sched. cxx [212] Cyg_Schedul er::start() {{enter

TRACE: <1>nl queue. cxx [102] Cyg_Schedul er _I npl ement ati on: : schedul e() {{enter

TRACE: <1>nl queue. cxx [437] Cyg_ThreadQueue_| npl enentation:: highpri() {{enter

TRACE: <1>nl queue. cxx [437] Cyg_ThreadQueue_| npl enent ation:: hi ghpri () }}RETURNI NG UNSET!
TRACE: <1>nl queue. cxx [102] Cyg_Schedul er _I npl enent ati on: : schedul e() }} RETURNI NG UNSET!
TRACE: <2>intr.cxx [450] Cyg_Interrupt::enable_interrupts() {{enter

TRACE: <2>intr.cxx [450] Cyg_lInterrupt::enable_interrupts() }} RETURNI NG UNSET!
TRACE: <2>t hread. cxx [ 69] Cyg_HardwareThread: :thread_entry() {{enter

TRACE: <2>cstartup.cxx [127] invoke_nmin() {{enter

TRACE: <2>cstartup. cxx [127] invoke_main() ((argurent is ignored))
TRACE: <2>dunmyxXmai n. CXx [ 60] __main() {{enter

TRACE: <2>dummyxXxmai n. cxx [ 60] __nmain() (((void)))

TRACE: <2>dunmyxXnmai n. CXx [ 63] __main() "This is the systemdefault __min()’
TRACE: <2>dummyxxmai n. cxx [ 67] __main() }}return void

TRACE: <2>nenctpy. c [112] _nencpy() {{enter

TRACE: <2>mentpy.c [112] _nencpy() ((dst=80002804, src=BFC14E58, n=19))
TRACE: <2>nenctpy. c [164] _nmencpy() }}returni ng 80002804
TRACE: <2>cstartup. cxx [137] invoke_main() "main() has returned with code 0. Calling exit()'
TRACE: <2>exit.cxx [ 711 __libc_exit() {{enter

TRACE: <2>exit.cxx [ 71] __libc_exit() ((status=0 ))

TRACE: <2>atexit.cxx [ 84] cyg_libc_invoke_atexit_handl ers() {{enter

TRACE: <2>atexit.cxx [ 84] cyg_libc_invoke_atexit_handl ers() (((void)))

Schedul er:

Lock: 0

Current Thread: <nul | >

Thr eads:

Idle Thread pri = 31 state = R id= 1

stack base = 800021F0 ptr = 80002510 size = 00000400

sl eep reason NONE wake reason NONE

queue = 80000C54 wait info = 00000000

<nul | > pri = 0 state = R id= 2

stack base = 80002A48 ptr = 8000A968 size = 00008000

sl eep reason NONE wake reason NONE

queue = 80000BD8 wait info = 00000000
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Instrumentation

Instrumentation isaval uable performance analysis and debugging mechanism that can be useful when porting eCos, developing
drivers and other subsystems, and during eCos application development. It can provideinsightsinto the real-time behaviour of
the system - encompassing the ordering, frequency and timing of selected system and application events, whilst also providing
associated event specific context information.

Instrumentation works by selecting the set of events of interest during configuration, followed by the runtime capture and
logging of these events into either a in-memory buffer for later extraction, or immediately via an external hardware debug
interface. Theresulting binary instrumentation log isthen processed by ahost-based tool to either convert into ahuman-readable
textual format, or into formats supported by various graphical trace viewers.

Examples of the use of instrumentation include analysis of the timing and ordering of control flow between different threads,
the duration of interrupt service routines, or within a specific device driver to identify transitions between various states of
its state machine.

The run-time instrumentation support is provided by the the CYGPKG_KERNEL package, but is not limited to supporting the
Kernel. Instrumentation event points can be added to packages or user applications as required.

The Kernel header file cyg/ ker nel /i nst r it . h provides the implementation definitions, and should normally be in-
cluded by any code wishing to use instrumentation.

The fundamental identity of instrumentation points is the event “type” value, which comprises an 8-bit cl ass value and
a 5-bit code value (range 1..31). The value 0 is reserved in both the class and code space. Some further type bits define
how many argument values are associated to an event type. The class space is further sub-divided into space for the Kernel
instrumentation (previously the only classes defined and supported), space for well-known (standard eCos) packages and space
from CYG_| NSTRUVENT _CLASS_APPLI CATI ON_BASE set aside for per-application tracing.

@ Note
It is the responsibility of the developer to manage the use of the instrumentation application space within their
own code. The currently defined application class/code space allowsfor 1953 uniqueinstrumentation identifiers.

CYGDBG_KERNEL_I NSTRUMENT_FLAGS

Theconfiguration option CYGDBG_KERNEL | NSTRUVMENT _ FLAGS controlswhether run-time support for enabling/dis-
abling individual event class/code output is provided. If the feature is disabled then ALL instrumentation macro calls
will result in instrumentation records being generated. The sub-option CYGDBG_KERNEL | NSTRUVENT _FLAGS ALL
controls whether the run-time flag support is only provided for the original Kernel instrumentation classes (disabled), or
for the complete event class range (enabled). Normally this option would be disabled since supporting run-time flags for
the compl ete class range has alarge memory footprint, and if disabled non-Kernel packages can implement their own run-
time control if needed.

CYGPKG_KERNEL_ | NSTRUVENT_BUFFER

The configuration option CYGPKG_KERNEL | NSTRUMVENT _BUFFER controls whether the default Kernel memory
buffer based instrumentation is used, or an alternative instrumentation system is being provided by other packages or
the application run-time. Certain architectures, or specific target platforms, may provide alternative implementations that
provide for direct low-overhead output of instrumentation. For example, some Cortex-M designs may include support for
outputting instrumentation immediately viathe on-chip ITM stimulus port interfacesto a suitable host SWD tool, allowing
for continuous streams of instrumentation events to be captured.

CYGPKG_KERNEL_I NSTRUMENT_TI MESTAMPS

The configuration option CYGPKG_KERNEL | NSTRUMENT _TI MESTAMPS, along with the sub-configuration items it
enables, control whether the run-time includes timestamps in event records. For some applications the delta between
events is not important, only the order that events happen in. By disabling timestamps then the memory footprint of
individual instrumentation records can be reduced. Alternative direct output implementations might provide their own
implicit timestamp capability - in which case the built-in timestamp feature would not be required.
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The default implementation makes use of local memory instrument buffers to hold a number of event records. Whilst being
simple, the use of memory buffers for recording instrumentation events does impose a limitation on the number of events that
can be held at any single moment, and the amount of memory available for holding instrumentation records may be severely
limited on deeply embedded systems with small amounts of available RAM.

Kernel Instrumentation

The CYGPKG_KERNEL package also provides instrumentation covering the major components of the eCos Kernel. Examples
of Kernel events that can be monitored are:

* scheduler events

* thread operations

* interrupts

* mutex operations

* binary semaphore operations

* counting semaphore operations
* clock ticks and interrupts
Examples of fine-grained scheduler event types are:
* scheduler lock

* scheduler unlock

* rescheduling

 timedlicing

Embedded (non-loaded) information

To alow for generic post-processing tools (that are not tied to any specific eCos configuration, architecture or platform)
the configuration option CYG MP_KERNEL | NSTRUVENT _| MAGE_SECTI ONS can be enabled to provide instrumentation
description information that is embedded in the ELF application image.

@ Note
Even when the binary code and initialised data from an application image are written to ROM, it isimportant to
keep a copy of the original application image for future reference. Thisis so that any instrumentation data that
is generated by executing the application code can be interpreted correctly. Keeping a copy of the application
image used for releases is dways a good idea anyway, since the image file contains symbolic and debugging
information that may also be useful at alater date if problems need to be investigated.

The instrumentation description information is encoded in specifically named sections that are NOT referenced from the actual
application code or data, and so do not form part of the loaded data or ROM image. The sections are purely present to provide
details of the actual instrumentation generated by the application using the specific eCos configuration the application was
built against.

For example, an embedded section describing the format of the actual event records may be provided. Such a section will
contain information about the field sizes and types so that the external tool can determine what fields were actually used, in
which order, with what alignment or endianness.

Similarly the mapping between theinternal event record class and code valuesto thefixed ASCI| tags used to identify particular
events is provided in an embedded section. This ensures that regardless of the actual binary value used to encode the event
in the event record, the external tool used to analyse instrumentation event records can correctly identify (for example) the
SCHED:LOCKED event.
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The header file cyg/ ker nel /i nst runent _dat a. h defines the layout of these embedded structures. Even though the
header is provided within the eCos Kernel source tree, it is common amongst all eCos releases and when updated will ensure
backwards compatibility so that any external tool built against the header will still be valid and will NOT need to be re-built
just because a newer eCos release is being used.

Theuse of such structures embedded in the executabl eimage ensures that the description of instrumentation records produced is
held with the actual applicationimage; and there does not need to be magic collusion between the external toolsand any specific
eCos configuration used for interpreting the generated data. The information embedded is designed to be future-proof to allow
“old” toolsto extract the information they can process from newer binaries that may actually provide more embedded data.

instdump tool

The Kernel package includes the source code for the instdump command line tool. Theinstdump tool can be used to convert
binary instrumentation data created by an application into human readable form, or into formats required by specific trace
viewers. It can also be used to examine the information embedded in application images. The source for the instdump tool
canbefoundinthe BASE DI R/ packages/ ker nel / <ver si on>/ host /i nst r directory. Thetool currently requires
I i bel f for parsing the application image to extract the embedded information, and | i bi ber t y for C++ symbol de-man-
gling. It can be built as follows on a suitable Linux host:

$ cd $ECCS_REPCSI TORY/ ker nel / $ECOS_VERSI ON host /i nstr
$ gcc -0 instdunmp instdunp.c -lelf -liberty

A Windows binary can be cross-built on a Linux host, assuming a suitable mingw environment is available. The following
exampl e build sequence assumes that the relevant | i bi berty and | i bel f sources have been downloaded and un-packed
into therelevant / t mp/ m ngwdirectories.

Anexample mingw | i bel f cross-build:

$ nkdir -p /tnp/ mngw build_libelf

$ cd /tnp/ mngw build_libelf

$ AR="i 686- pc- m ngw32-ar" CC="i 686-pc-m ngw32-gcc" ../libelf-0.8.13/configure --disable-shared \
--di sabl e-nls --enabl e-conpat --target=i 686-pc-m ngw32

$ nake

$ i1686-pc-mngwd2-ranlib lib/libelf.a

Anexamplemingw | i bi berty cross-build:

$ nkdir -p /tnp/ mngw build_|libiberty

$ cd /tnp/ mngw build_libiberty

$ CC="i686-pc-m ngwd2-gcc" ../libiberty/configure --host=i 686-pc-m ngw32 --di sabl e-shared
$ make

Once the static libraries are available the actual instdump.exe can be compiled and linked by executing the following com-
mands:

$ cd $ECOS_REPOSI TORY/ ker nel / $ECOS_VERSI OV host /i nstr

$ i 686-pc-m ngwd2-gcc -1 /tnp/ mngw |ibelf-0.8.13/1ib/ -1/tnp/ m ngw build_libelf/lib/ \
-0 instdunp.exe instdunp.c /tnp/ mngw build libelf/lib/libelf.a\
/tmp/ mi ngw bui | d_Ii bi berty/libiberty/libiberty.a

Inthefuture extended versions of instdump or additional tools may be provided to make use of theembedded ( | NFO) sections
for specific uses. For example, to convert the eCos specific binary instrumentation into other trace/instrumentation formats
such as the Common Trace Format (CTF). The source code of instdump provides a useful example of how to extract and
process the embedded sections and eCos trace information.

The tool provides asimple overview of its options by using the - - hel p option.

The instdump tool can then be used to display embedded (INFO) data held within an ELF application image for verification
of the embedded data. e.g.

$ instdunp el finage

It can aso interpret raw binary instrumentation dump as produced by executing the el f i mage application with whatever
instrumentation capture support is suitable. e.g.

$ instdunp --record-fornat instdata.bin elfinmage
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The--instrument ati on option alows a binary file of contiguous records to be passed. This would normally be used
when examining memory buffer captures. The - - r ecor d- f or mat option allows the Cortex-M specific ITM record format
to be parsed as captured by suitable SWD hardware debug interfaces (e.g. OpenOCD ST-LINKv2, PEEDI).

Further, when instrumentation datais being parsed then the - - chr one- j son option can be used to have instdump generate
JSON trace-viewer compatible output. This can be displayed using the trace viewer that isbuilt in to the Chrome browser. Y ou
can activatethisby enteringabout : t r aci ng astheURL, and then clicking the Load button on thetool bar that then appears.

If needed the example tool can extract the binary (INFO) sections if they need to be processed by some other tool. e.g.
$ instdunp --only-section .ecos_inst_tinme -o tinme.bin elfinmage

Though it should be noted that the standard objcopy tool also provides support for extracting arbitrary sections from an exe-
cutable.

For backwards compatibility it can also be used to generate ani nst r unent _desc. h compatible header.

$ instdunp --gen-header --output instrunment_desc.h el finmage

Adding new instrumentation

At its simplest adding new instrumentation is simply a case of defining manifests for the class, and the (up to 31) sub-codes
within that class; and specifying the number of arguments (currently 0, 1 or 2) that the class/code pairing provides.

To make full use of the support provided by the Kernel packagei nst r mt . h header file, the manifests defining new event
classes, and the event codes within each class, should adhere to the relevant CYG_| NSTRUMENT __ prefix form. This allows
the macros provided by thei nst r rmt . h header to be used to insert instrumentation points and to declare the mappingsin
the embedded information structures.

@ Note
Due to backwards compatibility with the previous instrumentation implementation, which is still supported for
the moment, there can be NO whitespace in the manifest definitions for theindividual event code definitions, e.g.
the CYG_| NSTRUMENT _EVENT _ prefix. When the previous implementation no longer needs to be supported
then this limitation will be lifted. Thisis due to the use of a simple build-time script to parsethei nst rmmt . h
source file.

Example 25.2. Including instrumentation

The following simple example inserts an instrumentation point between the two function calls. If instrumentation is disabled
in the configuration; then no code will be produced for the CYG_| NSTRUMENT() macro call.

#i ncl ude <cyg/ kernel /instrmt. h>
/1 Normally would be in a shared header file for use by the whol e application
#def i ne CYG_| NSTRUMENT_CLASS_OURCLASS 0xc000
#def i ne CYG_| NSTRUMENT_EVENT_OURCLASS OURCODE ( CYG_| NSTRUVENT_ARGS_VAL( 2) | 5)
voi d sone_function(cyg_uint32 argl, cyg_uint32 arg2) {

do_sonet hi ng() ;

CYG_| NSTRUMENT( OQURCLASS, OURCODE, ar g1, ar g2) ;

do_nore_stuff();

}

When the CYG MP_KERNEL_| NSTRUMENT_| MAGE_SECTI ONS feature is enabled then for each new event class be-
ing defined then suitable descriptors should be provided ONCE in a CYG_KERNEL | NSTRUVENT _SECTI ON_EVEN-
T_DESCRI PTORS linked section so that the class/code mappings for an event are available to the external processing tools.

Example 25.3. Providing class/code infor mation

The following is a simple example of how the event class/code information is provided in the embedded section for future
access by suitable external processing tools. Thisexample providesthe definitionsfor thenamed“ OURCLASS’, “EXAMPLE”
and “TEST” classes.

#i f defined( CYA MP_KERNEL | NSTRUMENT | MAGE_SECTI ONS)
const struct instrument_event descri ptor
ecos_kernel _instrument[] CYGBLD ATTRI B_SECTI ON( CYG KERNEL | NSTRUMENT SECTI ON_EVENT DESCRI PTORS) = {
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/1 Event cl ass:

CYG_| NSTRUVENT_DESCRI PTOR_ECLASS( OURCLASS) ,

/1l Event code entries:

CYG_| NSTRUMENT_DESCRI PTOR_ECODE( OURCLASS, OURCODE) ,
/1 Event cl ass:

CYG_| NSTRUVENT_DESCRI PTOR_ECLASS( EXAMPLE) ,

/1l Event code entries:

CYG_| NSTRUMENT_DESCRI PTOR_ECODE( EXAMPLE, POl NT1) ,
CYG_| NSTRUVENT_DESCRI PTOR_ECODE( EXAMPLE, SOVEWHERE) ,
CYG_| NSTRUVENT_DESCRI PTOR_ECODE( EXAMPLE, STARTPO NT) ,

CYG_| NSTRUVMENT_DESCRI PTOR_ECODE( EXAMPLE, ENDPO NT) ,
/1l Event cl ass:

CYG_| NSTRUVENT_DESCRI PTOR_ECLASS( TEST) ,

/1l Event code entries:

CYG_| NSTRUVENT_DESCRI PTOR_ECODE( TEST, ERROR1) ,
CYG_| NSTRUVENT_DESCRI PTOR_ECODE( TEST, KEYPRESSED) ,
/1 Term nat or

{ 0x00, 0x00, Ox00, { "" } },

}s
#endif // CYG MP_KERNEL_| NSTRUVENT | MAGE SECTI ONS

The source filecyg/ ker nel /i nst rument _ker nel . h contains a good real-world example. It provides the definitions
for the Kernel provided instrumentation classes and the sub-codes for each class.

Memory buffer instrumentation

The default instrumentation implementation (when CYGPKG_KERNEL_ | NSTRUMENT _BUFFER is defined) uses instrument
buffers.

Information about the events is stored in an event record. The structure that defines this record has type struct Instru-
ment_Record. As previously described in the section called “Embedded (non-loaded) information”, when CYG MP_KER-

NEL | NSTRUVENT | MAGE_SECTI ONS is enabled then a description of the memory layout of instrumentation records is
embedded into the linked application image. This is so that external tools can process the records written by the application
without having to have access to the build source used to create that application, or for the tool to be created against a specific
revision of the source used to create the application.

The list of records is stored in an array called instrument_buffer which you can let the kernel provide or you can provide
yourself by setting the configuration option CYGVAR_KERNEL | NSTRUVENT _EXTERNAL_BUFFER.

To write a program that examines the instrumentation buffers:

1. Enable instrumentation buffersin the eCos kernel configuration. The component macro is CYGPKG_KERNEL | NSTRU-
MENT.

2. To dlocate the buffers yourself, enable the configuration option CYGVAR_KERNEL | NSTRUVENT EXTER-
NAL_BUFFER

3. Include the header filecyg/ kernel /i nstrmmt . h:
#i ncl ude <cyg/ kernel /i nstrmt. h>

4. Enablethe eventsyou want to record usingcyg_i nst runent _enabl e() , and disable them later. Look at cyg/ ker -
nel /i nstrmt . h and the examples below to see what Kernel events can be enabled.

5. Place the code you want to debug between the matching functionscyg_i nst runment _enabl e() andcyg_i nstr u-
nment _di sabl e().

6. Examine the buffer either from within the application, from an attached debugger (e.g. GDB), or from an external (post-
processing) tool with a binary image of the captured instrumentation.

Instrumentation buffer API

If the CDL option CYGDBG_KERNEL | NSTRUMENT _BUFFER_API isenabled then asimple API is provided to allow for
the application to cleanly access the instrumentation buffer itself. Without this API the application is itself responsible for
ensuring serialised access to the instrumentation memory to ensure that valid/complete records are interpreted.
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@ Note
This APl may be extended in the future to allow for multiple instrumentation buffers to be supported, allowing
for better memory buffer instrumentation coverage (to minimise the times when records may be missed due to
unavailability of buffer space).

The API has the following interface functions:
void *cyg instrunment_buffer_clainm(size_t *bsize)

For the current single buffer implementation this just claims the instrumention lock for the duration that the caller holds
the buffer. Any instrumentation events raised during the client processing will be dropped.

void cyg_instrument_buffer_rel ease(void *ibuff)

Return a claimed buffer back to the instrumentation world. For the current single instrumentation buffer implementation
thisjust releases the held lock.

size_t cyg instrunent_buffer_size(void)

This function returns the number of bytes used in the i nst r unent _buf f er. Thisis most useful when an external
buffer is being provided that is not an exact multiple of thel nst r ument _Recor d structure being written.

If needed the internal buffer lock control can be directly accessed viathecyg_i nstrunent _| ock() andcyg_i nst r u-
ment _unl ock() functions. When thelock is held any callsto theunderlyingcyg_i nst runment () functionwill resultin
missed events since the aim isto never block the run-time processing from within the instrumentation recording support.

Using GDB to save instrument buffers

If GDB is being used to control the execution of the application, then when the CPU is halted it is very easy to save the
instrumentation buffer to afile on the host. From the GDB prompt we can do something like:

(gdb) dunp binary nenory test.bin & nstrument _buffer[0] & nstrunent_buffer[256]

to get hold of the binary data. For a system configured with buffer wrapping capture enabled (CYGDBG_KERNEL _| NSTRU-
MENT_BUFFER_WRAP) this does not track where the active “head” of the captured datais. For “halt when full” capture then
the above command is sufficient to record the instrumentation data.

When wrapping support is being used then the pointer variablei nst r unent _buf f er _poi nt er references the next ot
to befilled. In conjunction with information regarding thei nst r ument _buf f er:

(gdb) p sizeof (i nstrument _buffer)

we can just access the relevant parts of thei nst r ument _buf f er address space and save the image in two partsif we want
atime-ordered capture;
(gdb) dunp binary nenory file

start
end

(gdb) append binary nenmory file
start
end

It isenvisaged that generic host toolslikeinstdump (as described in the section called * instdump tool”) will be used to examine
the instrumentation data produced when used in conjunction with the ELF image for the application that generated the binary
data.

Simple application access

Example 25.4. Using instrument buffers

This program is also provided in the exanpl es directory, and is avery simple example of directly decoding the instrumen-
tation buffer from within the application.

97



Debugging Techniques

/* this is a program which uses eCos instrumentation buffers; it needs
to be linked with a kernel which was conpiled with support for
instrumentation */

#i ncl ude <stdi o. h>

#i ncl ude <pkgconf/kernel . h>

#i ncl ude <cyg/ kernel/instrmt. h>

#i ncl ude <cyg/ kernel / kapi . h>

#i f ndef CYGPKG_KERNEL_| NSTRUMVENT_BUFFER

# error You nust configure eCos with CYGPKG KERNEL_| NSTRUMENT_ BUFFER

#endi f

#i f ndef CYGVAR_KERNEL_| NSTRUVENT_EXTERNAL_BUFFER

# error You nust configure eCos with CYGVAR_KERNEL_| NSTRUMENT_EXTERNAL_BUFFER

#endi f

struct Instrument_Record instrument_buffer[20];

cyg_uint32 instrument _buffer_size = 20

int mai n(voi d)

{ . .
int i;
cyg_i nstrunent _enabl e( CYG_| NSTRUVENT_CLASS_CLOCK, 0)
cyg_i nstrunent _enabl e( CYG_| NSTRUMENT_CLASS_THREAD, 0)
cyg_i nstrunent _enabl e( CYG_| NSTRUVENT_CLASS_ALARM 0)
printf("Programto play with instrunmentati on buffer\n")
cyg_t hread_del ay(2)
cyg_i nstrunent _di sabl e( CYG_| NSTRUMENT_CLASS CLOCK, 0)
cyg_i nstrunent _di sabl e( CYG_| NSTRUMENT_CLASS_THREAD, 0)
cyg_i nstrunent _di sabl e( CYG_| NSTRUMENT_CLASS ALARM 0)

for (i = 0; i < instrument_buffer_size; ++i) {
printf("Record %92d: type Ox%4x, thread %, ",i, instrunent_buffer[i].type, instrunment_buffer[i].thread)
#i f defi ned( CYGPKG_KERNEL_| NSTRUMENT_TI MESTAMPS_HAL)
printf("tinme %d, ", instrument_buffer[i].tinestanp_hal)

#endi f // CYGPKG_KERNEL_| NSTRUVENT_TI MESTAMPS_ HAL
printf("argl Ox%8x, arg2 0x%®8x\n", instrunent_buffer[i].argl, instrunent_buffer[i].arg2)
}

return 0

}

Hereis how you could compile and run this program in the exanpl es directory, using (for example) the MN10300 simul ator
target:

$ nmake XCC=m10300-el f-gcc ECOS_| NSTALL_DI R=/t np/ ecos- wor k- 10300/ i nstal | instrument-test
m10300-el f-gcc -c -0 instrument-test.o -g -Wall -1/tnp/ecos-work-m210300/install/include \
-ffunction-sections -fdata-sections instrument-test.c
m10300-el f-gcc -nostartfiles -L/tnp/ecos-work-m10300/install/lib -W,--gc-sections -0 \
instrument-test instrument-test.o -Ttarget.|ld -nostdlib
$ m10300-el f-run --board=stdeval 1 instrument-test

Example 25.5. Instrument buffer output

Hereisthe output of theinstr ument-test program. Noticethat inlittle over 2 seconds, and with very little activity, and with few
event types enabled, it gathered 17 records. In larger programsit will be necessary to select very few event typesfor debugging.

Programto play with instrunentation buffer

Record 00: type 0x0207, thread 2, time 6057, argl 0x48001cd8, arg2 0x00000002
Record 01: type 0x0202, thread 2, time 6153, argl 0x48001cd8, arg2 0x00000000
Record 02: type 0x0904, thread 2, time 6358, argl 0x48001d24, arg2 0x00000000
Record 03: type 0x0905, thread 2, time 6424, argl 0x00000002, arg2 0x00000000
Record 04: type 0x0906, thread 2, time 6490, argl 0x00000000, arg2 0x00000000
Record 05: type 0x0901, thread 2, time 6608, argl 0x48009d74, arg2 0x48001d24
Record 06: type 0x0201, thread 2, time 6804, argl 0x48001cd8, arg2 0x480013e0
Record 07: type 0x0803, thread 1, tine 94, argl 0x00000000, arg2 0x00000000
Record 08: type 0x0801, thread 1, tine 361, argl 0x00000000, arg2 0x00000000
Record 09: type 0x0802, thread 1, tine 548, argl 0x00000001, arg2 0x00000000
Record 10: type 0x0803, thread 1, tine 94, argl 0x00000000, arg2 0x00000000
Record 11: type 0x0801, thread 1, tinme 361, argl 0x00000001, arg2 0x00000000
Record 12: type 0x0903, thread 1, tine 513, argl 0x48009d74, arg2 0x48001d24
Record 13: type 0x0208, thread 1, tine 588, argl 0x00000000, arg2 0x00000000
Record 14: type 0x0203, thread 1, tine 697, argl 0x48001cd8, arg2 0x480013e0
Record 15: type 0x0802, thread 1, tine 946, argl 0x00000002, arg2 0x00000000
Record 16: type 0x0201, thread 1, time 1083, argl 0x480013e0, arg2 0x48001cd8
Record 17: type 0x0000, thread O, tinme 0, argl 0x00000000, arg2 0x00000000
Record 18: type 0x0000, thread O, tinme 0, argl 0x00000000, arg2 0x00000000
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Record 19: type 0x0000, thread O, tine 0, argl 0x00000000, arg2 0x00000000
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Part V. Configuration and
the Package Repository

Thefollowing chapters contain information on running ecosconfig (the command line tool that manipul ates configurations and
constructs build trees) and on managing a source repository across multiple versions of eCos.
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Chapter 26. Manual Configuration

eCos developers will generally use the graphical Configuration Tool for configuring an eCos system and building the target
library. However, some user prefer to use command line tools. These command line tools can also be used for batch operations
on al platforms, for example as part of a nightly rebuild and testing procedure.

In the current release of the system the command line tools do not provide exactly the same functionality as the graphical tool.
Most importantly, there is no facility to resolve configuration conflicts interactively.

The eCos configuration system, both graphical and command line tools, are under constant development and enhancement.
Developers should note that the procedures described may change considerably in future releases.

Directory Tree Structure

When building eCos there are three main directory trees to consider: the source tree, the build tree, and the install tree.

The source tree, also known as the component repository, is read- only. It is possible to use a single component repository
for any number of different configurations, and it is also possible to share a component repository between multiple users by
putting it on a network drive.

The build tree contains everything that is specific to a particular configuration, including header and other files that contain
configuration data, and the object files that result from compiling the system sources for this configuration.

The install tree is usually located in the i nst al | subdirectory of the build tree. Once an eCos system has been built, the
install tree contains all the files needed for application development including the header filesand the target library. By making
copies of theinstall tree after abuild it is possible to separate application development and system configuration, which may
be desirable for some organizations.

Creating the Build Tree

Generating a build tree is a non-trivial operation and should not be attempted manually. Instead, eCos is shipped with atool
called ecosconfig that should be used to create a build tree.

Usually ecosconfig will be run inside the build tree itself. If you are creating a new build tree then typically you will create a
new empty directory using the mkdir command, cd into that directory, and then invoke ecosconfig to create a configuration.
Alternatively you can also use the - - bui | ddi r option to specify the build directory if the build directory isto be stored in
alocation other than the current directory. By default, the configuration is stored in afileecos. ecc inthe current directory.
The configuration may be modified by editing this file directly. ecosconfig itself deals with a number of coarse- grained
configuration options such as the target platform and the packages that should be used.

The ecosconfig tool isalso used subsequently to generate a build tree for aconfiguration. Once abuild tree exists, it ispossible
to run ecosconfig again inside the same build tree. This will be necessary if your wish to change some of the configuration
options.

ecosconfig does not generate the top-level directory of the build tree; you must do this yourself.

$ nkdir ecos-work
$ cd ecos-work

The next step isto run ecosconfig:

$ ecosconfig <qualifiers> <command>

ecosconfig qualifiers

The available command line qualifiers for ecosconfig are as follows. Multiple qualifiers may be used on the command line:

--hel p Provides basic usage guidelines for the available commands and qualifiers.
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--config=<file>

--prefix=<dir>

--srcdir=<dir>

- - bui | ddi r=<di r>

--no-resol ve

--ignore-errors
-

- - conpat
-C

--long
-1

--ver bose
-V

- - qui et
-q

Specifies an eCos configuration save file for use by the tool. By default, the file
ecos. ecc in the current directory is used. Developers may prefer to use a common
location for all their eCos configurations rather than keep the configuration information
in the base of the build tree.

Specifies an alternative location for the install tree. By default, the install tree resides
insidethei nst al | directory inthebuild tree. Devel opersmay prefer tolocate the build
tree in atemporary file hierarchy but keep the install tree in amore permanent location.

Specifiesthelocation of the component repository. By default, the tool usesthe location
specified in the ECOS_REPCSI TORY environment variable. Developers may prefer to
use of this qualifier if they are working with more than one repository.

Specifies an alternative location for the build directory. By default, the build directory
will be created inside the current directory. Developers may prefer to locate the build
tree in atemporary file hierarchy but keep the install tree in amore permanent location.

Disables the implicit resolution of conflicts while manipulating the configuration data.
developers may prefer to resolve conflicts by editing the eCos configuration save file
manually.

By default, ecosconfig will exit with an error code if the current configuration contains
any conflicts, and it is not possible to generate or update a build tree for such configura-
tions. This qualifier causes ecosconfig to ignore such problems, and henceit is possible
to generateabuild tree even if there are still conflicts. Of course, there are no guarantees
that the resulting system will actually do anything.

This option invokes the compatability mode of ecosconfig with the GUI configtool. It
sets both the build and install directories of ecosconfig to the directories, relative to the
configuration file, that would be created and used by the GUI configtool respectively.
This option therefore cannot be used in conjuction with either the - - pr ef i x=<di r >
or - - bui | ddi r =<di r > options. This option is useful to application developers that
regularly switch between using the CLI and GUI configuration tools.

Display long listing of packages, templates, targets and attributes.

Display more information.

Display less information.

The--config,--prefixand--srcdir quaifierscan aso be written with two arguments, for example:

ecosconfig --srcdir <dir> ...

This simplifies filename compl etion with some shells.

ecosconfig commands

The available commands for ecosconfig are as follows:

list [<packages> | <templates> |
<targets>]

new <target> [<template> [<ver-
sion>]]

Lists the available packages, targets and templates as installed in the eCos repository.
The additional options <packages>, <t enpl at es> and <t ar get s> restrict out-
put to packages, templates and targets respectively and includethe- - | ong option sup-
port to provide additional information. Aliases and package versions are also reported.

Creates a new eCos configuration for the specified target hardware and savesit. A soft-
ware template may also be specified. By default, the template named ' default, is used.
If the template version is not specified, the latest version is used.
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target <target>

template <template> [<version>]

add <packages>

remove <packages>

packages [loaded | active]

present <package> [<pack-
age> ...]

version <version> <packages>

check

Changes the target hardware selection for the eCos configuration. This has the effect of
unloading packages supporting the target selected previously and loading the packages
which support the new hardware. This command will be used typically when switching
between a simulator and real hardware.

@ Note

When switching targets between minor CPU variants, users are advised
that inferred changes within common hardware packages are not reset or
re-inferred unless a conflict arises as a result of the switch. For example,
while a template may contain the SPI package, this package may be dis-
abled inaconfiguration through inference asaresult of theinitial hardware
lacking an SPI device. However, when switching to a processor variant
with more cells (device support), such as one that includes an SPI device,
the SPI package could remain disabled when the configuration is switched
to the more superior variant unlessit is marked as required within the CDL
(i.e. it would conflict). Users are therefore advised that switching targets
within aconfiguration may have unanticipated resultsand are recommend-
ed to use the process described in the section called “ Switching Targets,
Repositories and Versions'.

Changesthe template sel ection for the eCos configuration. This hasthe effect of unload-
ing packages specified by the template selected previously and loading the packages
specified by the new template. By default, the latest version of the specified template
isused.

Adds the specified packages to the eCos configuration. This command will be used
typically when the template on which a configuration is based does not contain all the
packages which are required.For example, add-on packages provided by third parties
will not be known to the standard templates, so they will have to be added explicitly.

Removes the specified packages from the eCos configuration. This command will be
used typically when the template on which a configuration is based contains packages
which are not required.

Provides package information regarding the eCos configuration rather than the eCos
repository (as provided by the list command). The optional argument | oaded (the de-
fault) will list what packages have been loaded into the eCos configuration while ac-

ti ve will list active packages. The- - | ong option may also be included to provide
additional information.

Tests for the presense of the packages and returns a status code of 0 if all the packages
are present in the eCos configuration, or an error if not. This is useful for automated
scripting of the creation of eCos configurations from the command line.

Selects the specified version of a number of packages in the eCos configuration. By
default, the most recent version of each package is used. This command will be used
typically when an older version of a package is required.

Presents the following information concerning the current configuration:
1. the selected target hardware

2. the selected template

3. additional packages

4. removed packages

5. the selected version of packages where thisis not the most recent version
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6. conflictsin the current configuration

resolve Resolves conflictsidentified in the current eCos configuration by invoking an inference
capability. Resolved conflicts are reported, but not al conflicts may be resolvable. This
command will be used typically following manual editing of the configuration.

export <fil e> Exports a minimal eCos configuration save file with the specified name. This file con-
tains only those options which do not have their default value. Such files are used typi-
cally to transfer option values from one configuration to another.

import <fil e> Imports a minimal eCos configuration save file with the specified name. The values of
those options specified in the file are applied to the current configuration.

tree Generates a build tree based on the current eCos configuration. This command will be
used typically just before building eCos.Normally a build tree can only be generated if
if the configuration has no unresolved conflicts, but - - i gnor e- er r or s can be used
to override this.

get_comment User comments within eCos configurations are not preserved when modified with the
configtool or ecosconfig. However, from eCosPro version 4.0 and above, the eCos Con-
figuration file (normal prefix <. ecc>) the eCos Configuration file can contain user
comments. The are located at the top of the Configuration file and can be fetched with
this command. For example, both tools use User comments to store additional matedata
information such as the name of the eCosPro profile used to generate the configuration.
If no profile information is provided to either the configtool or ecosconfig, both tools
will use this comment to set a default profile for the configuration of the profileisvalid.

add_comment <comment> Append the comment <conmmrent > to the user comments within the eCos configuration
file
set_comment <comment> Replaces the user comments within the eCos configuration filewith <comment >. This

will erase any profileindicators stored within the configuration file when the eCos con-
figuration was created.

Conflicts and constraints

Configuration options are not completely independent. For example the C library'sst rt od() and at of () functions rely
on the math library package to provide certain functionality. If the math library package is removed then the C library can
no longer provide these functions. Each package describes constraints like these in CDL "requires’ properties. If a constraint
is not satisfied, then the configuration contains a conflict. For any given conflict there can be several resolution options. For
example, it would be possible to add the math library package back to the configuration, or to disable the st rt od() and
at of () functions.

The eCos configuration tools will report any conflicts in the current configuration. If there are any such conflicts then the
configuration is usually unsafe and it makes no sense to build and run eCos in such circumstances. In fact, any attempt at
building eCosislikely tofail. Inexceptional casesitispossibleto overridethisby usinge.g. the- - i gnor e- er r or s qudlifier
with ecosconfig.

Many constraints are fairly simple in nature, and the configuration tools contain an inference engine which can resolve the
associated conflicts automatically. For example, if the math library package is removed then the inference engine can resolve
the resulting conflict by disabling the configuration option for st rt od() and at of () . All such changes will be reported.
Sometimes the inference engine cannot resolve a conflict, for exampleit isnot allowed to override a change that has been made
explicitly by the user. Sometimes it will find a solution which does not match the application's requirements.

A typical session involving conflicts would look something like this:
$ ecosconfig new pid

This creates a new configuration with the default template. For most targets this will not result in any conflicts, because the
default settings for the various options meet the requirements of the default template.
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For some targets there may be conflicts and the inference engine would come into play.

$ ecosconfig renove |ibm

U CYGSEM LI BC _STDI O SCANF_FLOATI NG_PO NT, new inferred value 0
U CYGFUN LI BC strtod, new inferred value 0O

U CYGSEM LI BC_STDI O PRI NTF_FLQOATI NG PO NT, new inferred value 0

ecosconfig reports that this change caused three conflicts, all in the C library. The inference engine was able to resolve all the
conflicts and update the relevant configuration options accordingly.

To suppress the inference engine - - no- r esol ve can be used:

$ ecosconfig new pid

$ ecosconfig --no-resolve renpve |ibm

C CYGSEM LI BC_STDI O SCANF_FLOATI NG PO NT, "requires" constraint not satisfied: CYGPKG LIBM
C CYGSEM LI BC_STDI O PRI NTF_FLOATI NG_PO NT, "requires" constraint not satisfied: CYGPKG LI BM
C CYGFUN_LIBC strtod, "requires" constraint not satisfied: CYGPKG LI BM

Three unresolved conflicts are reported.

The check command can be used to get the current state of the configuration, and the - - ver bose qualifier will provide
additional information:

$ ecosconfig --srcdir /hone/bartv/ecc/ecc --verbose check
Target: pid
Tenpl ate: defaul t
Renoved:
CYGPKG_LI BM
3 conflict(s):
C CYGFUN_LIBC strtod, "requires" constraint not satisfied: CYGPKG LI BM
Possi bl e sol uti on:
CYGFUN_LIBC strtod -> 0
CYGSEM LI BC_STDI O_SCANF_FLOATI NG PO NT -> 0
C CYGSEM LI BC_STDI O PRI NTF_FLQATI NG_PO NT, "requires" constraint not satisfied: CYGPKG LIBM
Possi bl e sol uti on:
CYGSEM LI BC_STDI O PRI NTF_FLOATI NG PO NT -> 0
C CYGSEM LI BC_STDI O_SCANF_FLQATI NG_PO NT, "requires" constraint not satisfied: CYGPKG LIBM
Possi bl e sol uti on:
CYGSEM LI BC_STDI O_SCANF_FLOATI NG PO NT -> 0

If the proposed solutions are acceptable, the resolve command can be used to apply them:

$ ecosconfig resol ve

U CYGSEM LI BC_STDI O_SCANF_FLOATI NG_PO NT, new inferred val ue 0
U CYGFUN LI BC strtod, new inferred value 0

U CYGSEM LI BC_STDI O PRI NTF_FLOATI NG PO NT, new i nferred val ue 0

The current configuration is again conflict-free and it is possible to generate abuild tree. The - - qui et qualifier can be used
to suppress the change messages, if desired.

When changing individual configuration options by editing the ecos.ecc file (as described below), the resulting system should
be checked and any problems should be resolved. For example, if CY GFUN_LIBC_strtod is explicitly enabled in the savefile:

$ edit ecos. ecc

$ ecosconfig check

Target: pid

Tenpl ate: defaul t

Renoved:

CYGPKG_LI BM

1 conflict(s):

C CYGFUN_LIBC strtod, "requires" constraint not satisfied: CYGPKG LI BM
$ ecosconfig resol ve

C CYGFUN_LIBC strtod, "requires" constraint not satisfied: CYGPKG LI BM

In this case the inference engine cannot resolve the conflict automatically because that would involve changing a user setting.
Any attempt to generate a build tree will fail:

$ ecosconfig --srcdir /hone/bartv/ecc/ecc tree
C CYGFUN_LIBC strtod, "requires" constraint not satisfied: CYGPKG LI BM
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Unabl e to generate build tree, this configuration still contains conflicts
Ei ther resolve the conflicts or use --ignore-errors

Itistill possible to generate a build tree:

$ ecosconfig --srcdir /hone/bartv/ecc/ecc --ignore-errors tree
C CYGFUN_LIBC strtod, "requires" constraint not satisfied: CYGPKG LI BM
$ make

In this case eCos will fail to build. In other cases of unresolved conflicts eCos may build, but may not run. In general all
conflicts should be resolved by editing the ecos. ecc file, by letting the inference engine make appropriate changes, or by
other means, before any attempt is made to build or run eCos.

Building the System

Once a build tree has been generated with ecosconfig, building eCosiis straightforward:

$ make

The build tree contains the subdirectories, makefiles, and everything else that is needed to generate the default configuration
for the selected architecture and platform. The only requirement is that the tools needed for that architecture, for example
power pc-eabi-g++, are available using the standard search path. If thisis not the case then the make will fail with an error
message. |f you have a multiprocessor system then it may be more efficient to use:

$ make -j n
where n is equal to the number of processors on your system.

Once the make process has completed, the install tree will contain the header files and the target library that are needed for
application development.

It isalso possible to build the system, stest cases for the current configuration:

$ make tests
Theresulting test executables will end upinat est s subdirectory of the install tree.

If disk spaceisscarcethenit ispossible to makethe copy of theinstall tree for application devel opment purposes, and then use:

$ make cl ean

The build tree will now use up a minimum of disk space — the bulk of what is left consists of configuration header files that
you may have edited and hence should not be deleted automatically. However, it is possible to rebuild the system at any time
without re-invoking ecosconfig, just by running make again.

Under exceptional circumstances it may be necessary to run make clean for other reasons, such as when a new release of
the toolchain isinstalled. The toolchain includes a number of header files which are closely tied to the compiler, for example
i mts. h,andtheseheader filesarenot and should not be duplicated by eCos. The makefiles perform header file dependency
analysis, so that when aheader fileis changed all affected sourceswill berebuilt during the next make. Thisisvery useful when
the configuration header filesare changed, but it al so meansthat abuild tree contai ning i nformati on about the locations of header
files must berebuilt. If anew version of thetoolchainisinstalled and the old version is removed then this|ocation information
is no longer accurate, and make will complain that certain dependencies cannot be satisfied. Under such circumstancesit is
necessary to do amake clean first.

Packages

eCos is a component architecture. The system comes as a number of packages which can be enabled or disabled as required,
and new packages can be added as they become available. Unfortunately, the packages are not completely independent: for
example the WITRON compatibility package relies amost entirely on functionality provided by the kernel package, and it
would not make sense to try to build pITRON if the kernel was disabled. The C library has fewer dependencies. some parts
of the C library rely on kernel functionality, but it is possible to disable these parts and thus build a system that has the C
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library but no kernel. The ecosconfig tool has the capability of checking that all the dependencies are satisfied, but it may still
be possible to produce configurations that will not build or (conceivably) that will build but not run. Developers should be
aware of this and take appropriate care.

By default, ecosconfig will include all packages that are appropriate for the specified hardware in the configuration. The
common HAL package and the eCos infrastructure must be present in every configuration. In addition, it is always necessary
to have one architectural HAL package and one platform HAL package. Other packages are optional, and can be added or
removed from a configuration as required.

The application may not require all of the packages; for example, it might not need the WITRON compeatibility package, or the
floating point support provided by the math library. There is a slight overhead when eCos is built because the packages will
get compiled, and there is also a small disk space penalty. However, any unused facilities will get stripped out at link- time,
so having redundant packages will not affect the final executable.

Coarse-grained Configuration

Coarse-grained configuration of an eCos system means making configuration changes using the ecosconfig tool. These changes
include:

1. switching to different target hardware

2. switching to a different template

3. adding or removing a package

4. changing the version of a package

Whenever ecosconfig generates or updates an eCos configuration, it generates a configuration savefile.

Suppose that the configuration was first created using the following command line:

$ ecosconfig new stdeval 1

To change the target hardware to the Cogent CMA28x PowerPC board, the following command would be needed:
$ ecosconfig target cma28x

To switch to the PowerPC simulator instead:

$ ecosconfig target psim

As the hardware changes, hardware-related packages such as the HAL packages and device drivers will be added to and
removed from the configuration as appropriate.

E I Note
See the note on unintended consequences in the section called “ Switching Targets, Repositories and Versions”.

To remove any package from the current configuration, use the remove command:

$ ecosconfig renove uitron

Y ou can disable multiple packages using multiple arguments, for example:

$ ecosconfig renpve uitron |ibm

If this turns out to have been a mistake then you can re-enable one or more packages with the add command:

$ ecosconfig add |ibm

Changing the desired version for a package is a so straightforward:

$ ecosconfig version v4_0_1 kernel
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It is necessary to regenerate the build tree and header files following any changes to the configuration before rebuilding eCos:

$ ecosconfig tree

Fine-grained Configuration

ecosconfig only provides coarse-grained control over the configuration: the hardware, thetemplate and the packagesthat should
be built. Unlike the Configuration Tool, ecosconfig does not provide any facilities for manipulating finer-grained configuration
options such as how many priority levels the scheduler should support. There are hundreds of these options, and manipulating
them by means of command line arguments would not be sensible.

In the current system fine-grained configuration options may be manipul ated by manual editing of the configuration file. When
afile has been edited in this way, the ecosconfig tool should be used to check the configuration for any conflicts which may
have been introduced:

$ ecosconfig check

The check command will list all conflicts and will aso rewrite the configuration file, propagating any changes which affect
other options. The user may choose to resolve the conflicts either by re-editing the configuration file manually or by invoking
the inference engine using the r esolve command:

$ ecosconfig resol ve
The resolve command will list al conflicts which can be resolved and save the resulting changes to the configuration.

It is necessary to regenerate the build tree and header files following any changes to the configuration before rebuilding eCos:

$ ecosconfig tree

All the configuration options and their descriptions are listed in the eCos Reference Manual.

Editing an eCos Savefile

The eCos configuration information is held in a single savefile, typicaly ecos. ecc, which can be generated by either the
GUI configuration tool or by the command line ecosconfig tool. The file normally exists at the top level of the build tree. Itis
atext file, allowing the various configurations options to be edited inside a suitabl e text editor or by other programs or scripts,
aswell asin the GUI config tool.

An eCos savefile is actualy a script in the Tcl programming language, so any modifications to the file need to preserve Tcl
syntax. For most configuration options, any modifications will be trivial and there is no need to worry about Tcl syntax. For
example, changing a1 to a0 to disable an option. For more complicated options, for exampleCYGDAT _Ul TRON_TASK _EX-

TERNS, which involves some lines of C code, more care has to be taken. If an edited savefile is no longer a valid Tcl script
then the configuration tools will be unable to read back the data for further processing, for example to generate a build tree.
An outline of Tcl syntax is given below. One point worth noting hereisthat aline that beginswith a“#” isusualy acomment,
and the bulk of an eCos savefile actually consists of such comments, to make it easier to edit.

Header

An eCos savefile begins with a header, which typically looks something like this:

eCos saved configuration

Se - COMMANGS - --- - - - - - oo m oo oo

Thi s section contains information about the savefile format.

It should not be edited. Any nodifications made to this section

may nmake it inpossible for the configuration tools to read

the savefile

cdl _savefile_version 1

cdl _savefil e_conmmand cdl _savefile_version {};

cdl _savefil e_conmand cdl _savefil e_command {};

cdl _savefil e_command

cdl _configuration { description hardware tenpl ate package };

cdl _savefil e_command cdl _package { val ue_source user_val ue wi zard_val ue inferred_val ue };
cdl _savefil e_conmand cdl _conponent { val ue_source user_value w zard_val ue inferred_val ue };

HHHHHH
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cdl _savefil e_command cdl _option { val ue_source user_val ue w zard_val ue inferred_val ue };
cdl _savefil e_command cdl _interface { val ue_source user_value w zard_val ue inferred_val ue };

This section of the savefile is intended for use by the configuration system, and should not be edited. If this section is edited
then the various configuration tools may no longer be able to read in the modified savefile.

Toplevel Section

The header isfollowed by a section that defines the configuration as awhole. A typical example would be:

S topl Vel s
This section defines the toplevel configuration object. The only
val ues that can be changed are the nane of the configuration and
the description field. It is not possible to nodify the target,
the tenplate or the set of packages sinply by editing the lines
bel ow because these changes have wi de-ranging effects. |nstead
the appropriate tools should be used to naeke such nodifications.
cdl _configuration eCos {

description ““ ;

# These fields should not be nodified.

har dwar e pid ;

tenpl ate uitron ;

package -hardware CYGPKG HAL_ARM current ;

package -hardware CYGPKG HAL_ARM PI D current ;

package -hardware CYGPKG | O SERI AL current ;

package -tenplate CYGPKG HAL current ;

package -tenplate CYGPKG | O current ;

package -tenplate CYGPKG_ | NFRA current ;

package -tenpl ate CYGPKG KERNEL current ;

package -tenplate CYGPKG U TRON current ;

package -tenplate CYGPKG LI BC current ;

package -tenplate CYGPKG LI BM current ;

package -tenplate CYGPKG DEVI CES WALLCLOCK current ;

package -tenpl ate CYGPKG ERROR current ;

b

HoHHHHHH

This section allows the configuration tools to reload the various packages that make up the configuration. Most of the infor-
mation should not be edited. If it is necessary to add a new package or to remove an existing one then the appropriate tools
should be used for this, for example:

$ ecosconfig renove CYGPKG LI BM

There are two fields which can be edited. Configurations have a name; in this case eCos. They can also have a description,
whichissomearbitrary text. The configuration tools do not make use of thesefields, they exist so that users can store additional
information about a configuration.

Conflicts Section

The toplevel section isfollowed by details of all the conflicts (if any) in the configuration, for example:

#----conflicCts -------oommmm oo
# There are 2 conflicts.

option CYGNUM LI BC _TI ME_DST_DEFAULT_OFFSET
Property Legal Val ues
Il'legal current val ue 100000
Legal val ues are: -90000 to 90000

option CYGSEM LI BC_TI ME_CLOCK_WORKI NG
Property Requires
Requi res constraint not satisfied: CYGFUN_KERNEL_THREADS TI MER

HHHHHH R H R

When editing aconfiguration you may end up with something that isinvalid. Any problemsinthe configuration will bereported
inthe conflicts section. In this casethere aretwo conflicts. The option CYGNUM LI BC Tl ME_DST_DEFAULT_OFFSET has
been given an illegal value: typically this would be fixed by searching for the definition of that option later on in the savefile
and modifying the value. The second conflict is moreinteresting, an unsatisfied requires constraint. Configuration options are
not independent: disabling some functionality in, say, the kernel, can have an impact elsewhere; in this case the C library. The
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various dependenci es between the options are specified by the component devel opers and checked by the configuration system.
In this case there are two obvious ways in which the conflict could be resolved: re- enabling CYGFUN_KERNEL _THREAD-
S TI MER, or disabling CYGSEM LI BC_TI ME_CLOCK _WORKI NG. Both of these options will be listed later on in thefile.

Some care has to be taken when modifying configuration options, to avoid introducing new conflict. For instanceit is possible
that there might be other options in the system which have a dependency on CYGSEM LI BC_TI ME_CLOCK _WORKI NG, so
disabling that option may not be the best way to resolve the conflict. Details of all such dependencies are provided in the
appropriate placesin the savefile.

It isnot absolutely required that a configuration be conflict- free before generating abuild tree and building eCos. Itisup to the
developers of each component to decide what would happen if an attempt is made to build eCos while there are still conflicts.
In serious cases there is likely to be a compile-time failure, or possibly a link-time failure. In less serious cases the system
may build happily and the application can be linked with the resulting library, but the component may not quite function as
intended - although it may still be good enough for the specific needs of the application. It is aso possible that everything
builds and links, but once in awhile the system will unaccountably crash. Using a configuration that still has conflictsis done
entirely at the user, srisk.

Data Section

The bulk of the savefile lists the various packages, components, and options, including their values and the various dependen-
cies. A number of global options come first, especially those related to the build process such as compiler flags. These are
followed by the various packages, and the components and options within those packages, in order.

Packages, components and options are organized in ahierarchy. If a particular component is disabled then all options and sub-
components below it will be inactive: any changes made to these will have no effect. The savefile contains information about
the hierarchy in the form of comments, for example:

cdl _package CYGPKG KERNEL ...

# >

cdl _conmponent CYGPKG_KERNEL_EXCEPTI ONS . ..

# >

cdl _opti on CYGSEM KERNEL_EXCEPTI ONS_DECCDE . . .
cdl _option CYGSEM KERNEL_EXCEPTI ONS_GLOBAL . ..
# <

cdl _component CYGPKG_KERNEL_SCHED . ..

# >

cdl _option CYGSEM KERNEL_SCHED M.QUEUE . ..

cdl _opti on CYGSEM KERNEL_SCHED BI TMAP . ..

# <

# <

This corresponds to the following hierarchy:

CYGPKG_KERNEL
CYGPKG_KERNEL_EXCEPTI ONS
CYGSEM KERNEL_EXCEPTI ONS_DECODE
CYGSEM KERNEL_EXCEPTI ONS_GLOBAL
CYGPKG_KERNEL_SCHED
CYGSEM KERNEL_SCHED M.QUEUE
CYGSEM KERNEL_SCHED_BI TMAP

Providing the hierarchy information in this way allows programs or scripts to analyze the savefile and readily determine the
hierarchy. It could also be used by a sufficiently powerful editor to support structured editing of eCos savefiles. Theinformation
is not used by the configuration tools themselves since they obtain the hierarchy from the original CDL scripts.

Each configurable entity is preceded by a comment, of the following form:

# Kernel schedul ers

# doc: ref/ecos-ref/ecos-kernel -overvi ew. ht ml #THE- SCHEDULER

# The eCos kernel provides a choice of schedulers. In addition
# there are a nunber of configuration options to control the
# detail ed behavi our of these schedul ers.

cdl _conmponent CYGPKG_KERNEL_SCHED {

b
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This provides a short textual alias Ker nel schedul er s for the component. If online documentation is available for the
configurable entity then this will come next. Finally there is a short description of the entity as a whole. All this information
is provided by the component developers.

Each configurable entity takes the form:

<type> <name> {
<dat a>
h

Configurable entities may not be active. This can be either because the parent is disabled or inactive, or because there are one
or more active_if properties. Modifying the value of an inactive entity has no effect on the configuration, so this information
isprovided first:

cdl _option CYGSEM KERNEL EXCEPTI ONS DECCODE {
# This option is not active
# The parent CYGPKG KERNEL_EXCEPTI ONS i s di sabl ed

b

cdl _option CYGA MP_I DLE THREAD YI ELD {
# This option is not active
# Activelf constraint: (CYGNUM KERNEL_SCHED PRIORITIES == 1)
# CYGNUM_KERNEL_SCHED PRI ORI TI ES == 32
# -->0

b

For CYA MP_I DLE_THREAD YI ELD the savefile lists the expression that must be satisfied if the option is to be active,
followed by the current value of al entities that are referenced in the expression, and finally the result of evaluating that
expression.

Not al options are directly modifiable in the savefile. First, the value of packages (which isthe version of that package |oaded
into the configuration) cannot be modified here.

cdl _package CYGPKG_KERNEL {
# Packages cannot be added or renopved, nor can their version be changed,
# sinmply by editing their value. Instead the appropriate configuration
# shoul d be used to performthese actions.

b
The version of a package can be changed using e.g.:

$ ecosconfig version 1.3 CYGPKG _KERNEL

Even though a package, s value cannot be modified here, it is still important for the savefile to contain the details. In particular
packages may impose constraints on other configurable entities and may be referenced by other configurable entities. Also
it would be difficult to understand or extract the configuration, s hierarchy if the packages were not listed in the appropriate
places in the savefile.

Some components (or, conceivably, options) do not have any associated data. Typically they serve only to introduce another
level in the hierarchy, which can be useful in the context of the GUI configuration tool.

cdl _conmponent CYGPKG_HAL_COMMON_| NTERRUPTS {
# There is no associ ated val ue.

}s

Other components or options have a calculated value. These are not user-modifiable, but typically the value will depend on
other options which can be modified. Such calculated options can be useful when controlling what gets built or what ends up
in the generated configuration header files. A calculated value may aso effect other parts of the configuration, for instance,
viaarequires constraint.

cdl _option BUFSI Z {
# Cal cul ated val ue: CYGSEM LI BC_STDI O WANT_BUFFERED | O ? CYGNUM LI BC_STDI O BUFSI ZE : 0
# CYGSEM LI BC_STDI O WANT_BUFFERED | O == 1
# CYGNUM _LI BC_STDI O BUFSI ZE == 256
# Current _val ue: 256
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b

A special type of calculated value isthe interface. The value of an interface isthe number of active and enabled options which
implement that interface. Again the value of an interface cannot be modified directly; only by modifying the options which
implement the interface. However, an interface can be referenced by other parts of the configuration.

cdl _interface CYG NT_KERNEL_SCHEDULER {
| npl enent ed by CYGSEM KERNEL_SCHED M_-QUEUE, active, enabl ed
| npl enent ed by CYGSEM KERNEL_SCHED BI TMAP, active, disabl ed
Thi s val ue cannot be nodified here
Current _value: 1
Requires: 1 == CYGQ NT_KERNEL_SCHEDULER
CYGQ NT_KERNEL_SCHEDULER ==
--> 1
The follow ng properties are affected by this val ue
interface CYG NT_KERNEL_ SCHEDULER
Requires: 1 == CYGQ NT_KERNEL_SCHEDULER

HoH O HHHHHHH

) ¢
If the configurable entity is modifiable then there will be lines like the following:
cdl _option CYGSEM KERNEL_SCHED M.QUEUE {

# Flavor: boo

# No user value, uncomment the following line to provide one
# user_value 1

# val ue_source default

# Default value: 1

-

Configurable entities can have one of four different flavors: none, bool, data and booldata. Flavor noneindicatesthat thereisno
data associated with the entity, typically it just acts as a placeholder in the overall hierarchy. Flavor bool is the most common,
itisasimple yes-or-no choice. Flavor datais for more complicated configuration choices, for instance the size of an array or
the name of a device. Flavor booldata is a combination of bool and data: the option can be enabled or disabled, and there is
some additional data associated with the option as well.

In the above example the user has not modified this particular option, asindicated by the comment and by the commented-out
user _val ue line. To disable this option the file should be edited to:

cdl _option CYGSEM KERNEL_ SCHED M.QUEUE {

# Flavor: boo

# No user value, uncomment the following line to provide one
user _value 0

# val ue_source defaul t

# Default value: 1

—

The comment preceding theuser _val ue O line can be removed if desired, otherwise it will be removed automatically the
next time the file is read and updated by the configuration tools.

Much the same process should be used for options with the data flavor, for example:

cdl _option CYGNUM LI BC TI ME_DST_DEFAULT_OFFSET {

Fl avor: data

No user value, uncomment the following line to provide one
user _val ue 3600

val ue_source defaul t

Default val ue: 3600

Legal val ues: -90000 to 90000

HHHHHH

IE
can be changed to:

cdl _option CYGNUM LI BC TI ME_DST_DEFAULT_OFFSET {
# Flavor: data
user _val ue 7200
# val ue_source default
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# Default value: 3600
# Legal val ues: -90000 to 90000
IE

Note that the original text provides the default value in the user _val ue comment, on the assumption that the desired new
valueislikely to be similar to the default value. Theval ue_sour ce comment does not need to be updated, it will be fixed
up if the savefileisfed back into the configuration system and regenerated.

For options with the booldata flavor, the user _val ue line needs take two arguments. The first argument is for the boolean
part, the second for the data part. For example:

cdl _conmponent CYGNUM LI BM_COVPATI BI LI TY {

Fl avor: bool dat a

No user val ue, unconmment the following line to provide one.
user _value 1 PCSI X

val ue_source defaul t

Defaul t value: 1 POSIX

Legal values: “POSIX" “lEEE" “XOPEN' “SVID

HHHHHH

) ¢ o
could be changed to:

cdl _conmponent CYGNUM LI BM_COVPATI BI LI TY {
# Flavor: bool data
user _value 1 | EEE
# val ue_source default
# Default value: 1 POSIX
# Legal values: “POSIX' “IEEE" “XOPEN' “SVvID

) ¢ o
or aternatively, if the whole component should be disabled, to:

cdl _conmponent CYGNUM LI BM _COWPATI BI LI TY {
# Flavor: bool data
user _val ue 0 PCSI X
# val ue_source default
# Default value: 1 POSIX
# Legal values: “POSIX' “IEEE" “XOPEN' “SvID

b

Some options take values that span multiple lines. An example would be:

cdl _option CYGDAT_U TRON_MEMPOOLVAR_| NI Tl ALI ZERS {

Fl avor: data

No user val ue, uncomment the following line to provide one.

user _val ue \

“CYG_U T_MEMPOOLVAR( vpool 1, 2000 ), \\

CYG_U T_MEMPOOLVAR( vpool 2, 2000 ), \\

CYG_U T_MEMPOOLVAR( vpool 3, 2000 ),”

val ue_source default

Default val ue: \
“CYG_U T_MEMPOOLVAR( vpool 1, 2000 ), \\
CYG_U T_MEMPOOLVAR( vpool 2, 2000 ), \\
CYG_U T_MEMPOOLVAR( vpool 3, 2000 ),”

HHHHHHHHH R

IE
Setting a user value for this option involves uncommenting and modifying all relevant lines, for example:

cdl _option CYGDAT_U TRON_MEMPOOLVAR_| NI Tl ALI ZERS {

# Flavor: data

user _val ue \

“CYG_U T_MEMPOOLVAR( vpool 1, 4000 ), \\

CYG_U T_MEMPOOLVAR( vpool 2, 4000 ),”

# val ue_source default

# Default val ue: \
“CYG_U T_MEMPOOLVAR( vpool 1, 2000 ), \\
CYG_U T_MEMPOOLVAR( vpool 2, 2000 ), \\
CYG_U T_MEMPOOLVAR( vpool 3, 2000 ),”

H*+ H H

114



Manual Configuration

In such cases appropriate care has to be taken to preserve Tcl syntax, as discussed below.

The configuration system has the ability to keep track of several different valuesfor any given option. All options start off with
adefault value, in other wordstheir value sourceis set to def aul t . If aconfiguration involves conflicts and the configuration
system, s inference engine is alowed to resolve these automatically then it may provide an i nf er r ed vaue instead, for
example:

cdl _option CYGVWFN KERNEL SYNCH CONDVAR TI MED WAI T {
# Flavor: boo
# No user value, uncomment the following line to provide one
# user _value 1
# The inferred val ue should not be edited directly.
inferred_value 0
# val ue_source inferred
# Default value: 1

b

Inferred values are calculated by the configuration system and should not be edited by the user. If the inferred value is not
correct then a user value should be substituted instead:

cdl _option CYGVFN_KERNEL_SYNCH CONDVAR TI MED WAI T {
# Flavor: boo
user _value 1
# The inferred val ue should not be edited directly.
inferred_value 0
# val ue_source inferred
# Default value: 1

-

The inference engine will not override a user value with an inferred one. Making a change like this may well re-introduce
a conflict, since the inferred value was only calculated to resolve a conflict. Another run of the inference engine may find a
different and more acceptable way of resolving the conflict, but thisis not guaranteed and it may be up to the user to examine
the various dependencies and work out an acceptable solution.

Inferred values are listed in the savefile because the exact inferred value may depend on the order in which changes were made
and conflicts were resolved. If the inferred values were absent then it is possible that reloading a savefile would not exactly
restore the configuration. Default values on the other hand are entirely deterministic so there is no actual need for the values
to be listed in the savefile. However, the default value can be very useful information so it is provided in a comment.

Occasionaly the user will want to do some experimentation, and temporarily switch an option from a user value back to a
default or inferred one to see what the effect would be. This could be achieved by simply commenting out the user value. For
instance, if the current savefile contains:

cdl _opti on CYGVWN_KERNEL_SYNCH CONDVAR TI MED WAI T {
# Flavor: boo
user _value 1
# The inferred val ue should not be edited directly.
inferred_val ue 0
# val ue_source user
# Default value: 1

b o
then the inferred value could be restored by commenting out or removing theuser _val ue line:

cdl _opti on CYGWN_KERNEL_SYNCH CONDVAR_TI MED WAI T {
# Flavor: boo
# user_value 1
# The inferred value should not be edited directly.
inferred_val ue 0
# val ue_source user
# Default value: 1

b

Thisisfinefor ssimplevalues. However if the value is complicated then there is a problem: commenting out theuser _val ue
line or lines means that the user value becomes invisible to the configuration system, so if the savefile is loaded and then
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regenerated the information will be lost. An aternative approach is to keep the user _val ue but explicitly set the val -
ue_sour ce line, for example:

cdl _option CYGVFN_KERNEL_ SYNCH CONDVAR TI MED WAI T {
# Flavor: bool
user _value 1
# The inferred val ue should not be edited directly.
inferred_value 0
val ue_source inferred
# Default value: 1

s

In this case the configuration system will use the inferred value for the purposes of dependency analysis etc., even though a
user value is present. To restore the user value the val ue_sour ce line can be commented out again. If there is no explicit
val ue_sour ce then the configuration system will just use the highest priority one: the user value if it exists; otherwise the
inferred value if it exists; otherwise the default value which always exists.

The default value for an option can be a simple constant, or it can be an expression involving other options. In the latter case
the expression will be listed, together with the values for all options referenced in the expression and the current result of
evaluating that expression. Thisis for informational purposes only, the default value is always recalculated deterministically
when loading in a savefile.

cdl _option CYGBLD GLOBAL_COMMAND_PREFI X {

# Flavor: data
# No user value, uncomment the following line to provide one.
# user_value armelf
# val ue_source default
# Default value: CYGHWR THUMB ? “thunb-elf” : “armelf”
# CYGHWR_THUMB ==
# --> armelf
b

For options with the data or booldata flavor, there are likely to be constraints on the possible values. If the valueis supposed to
be anumber in agivenrangeand auser valueof “hel | o wor | d” isprovided instead then there are likely to be compile-time
failures. Component developers can specify constraints on the legal values, and these will be listed in the savefile.

cdl _option X TLOSS {

Fl avor: data

No user value, uncomment the following line to provide one.
user _val ue 1.41484755040569E+16

val ue_source defaul t

Default val ue: 1.41484755040569E+16

Legal values: 1 to 1e308

HH O HHH

cdl _conmponent CYGNUM LI BM _COWPATI BI LI TY {

Fl avor: bool dat a

No user value, uncomment the following line to provide one.
user _val ue 1 PCSI X

val ue_source defaul t

Default value: 1 POSIX

Legal values: “POSIX" “lEEE" “XOPEN' “SVID

HH O HHH

b

In some cases the legal valueslist may be an expression involving other options. If so then the current values of the referenced
options will be listed, together with the result of evaluating the list expression, just as for default value expressions.

If anillegal valueisprovided then thiswill resultin aconflict, listed in the conflicts section of the savefile. For more complicated
options asimple legal valueslist is not sufficient to allow the current value to be validated, and the configuration system will
be unable to flag conflicts. Thisissue will be addressed in future releases of the configuration system.

Following the value-related fields for a given option, any requires constraints belonging to this option will be listed. These
constraints are only effective if the option is active and, for bool and booldata flavors, enabled. If some aspect of eCos func-
tionality isinactive or disabled then it cannot impose any constraints on the rest of the system. As usual, the full expression
will be listed followed by the current values of all options that are referenced and the result of evaluating the expression:
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cdl _option CYGSEM LI BC_TI ME_TI ME_WORKI NG {

Requi res: CYGPKG _DEVI CES_WALLCLOCK

#
# CYGPKG DEVI CES_WALLCLOCK == current
B o=

h

When modifying the value of an option it is useful to know not only what constraints the option imposes on the rest of the
system but also what other optionsin the system depend in some way on this one. The savefile provides this information:

cdl _option CYGFUN KERNEL_THREADS TI MER {

The followi ng properties are affected by this val ue
opti on CYGWN_KERNEL_SYNCH_CONDVAR_TI MED_WAI T
Requi res: CYGFUN_KERNEL_THREADS Tl MER
option CYA MP_U TRON_STRI CT_CONFORVANCE
Requi res: CYGFUN_KERNEL_THREADS Tl MER
option CYGSEM LI BC_TI ME_CLOCK_ WORKI NG
Requi res: CYGFUN_KERNEL_THREADS Tl MER

HH O H O H

IE
Tcl Syntax

eCos savefiles are implemented as Tcl scripts, and are read in by running the data through a standard Tcl interpreter that has
been extended with a small number of additional commands such as cdl _opti on and cdl _confi gur ati on. In many
casesthisisan implementation detail that can be safely ignored while editing asavefile: simply replacingal witha0 to disable
some functionality is not going to affect whether or not the savefile is still a valid Tcl script and can be processed by a Tcl
interpreter. However, there are more complicated cases where an understanding of Tcl syntax is at least desirable, for example:

cdl _opti on CYGDAT_U TRON_MEMPOOLVAR EXTERNS {
# Flavor: data
user _val ue \
“static char vpool 1\[ 2000 \], \\
vpool 2\[ 2000 \], \\
vpool 3\[ 2000 \];"”
# val ue_source default
# Default val ue: \
“static char vpool 1\[ 2000 \], \\
vpool 2\[ 2000 \], \\
vpool 3\[ 2000 \];"”

H* R

}s

The backslash at the end of the user _val ue lineis processed by the Tcl interpreter as a line continuation character. The
guote marks around the user data are also interpreted by the Tcl interpreter and serve to turn the entire datafield into asingle
argument. The backslashes preceding the opening and closing square brackets prevent the Tcl interpreter from treating these
characters specially, otherwise there would be an attempt at command substitution as described below. The double backs ashes
at the end of each line of the datawill be turned into a single backslash by the Tcl interpreter, rather than escaping the newline
character, so that the actual data seen by the configuration system is:

static char vpool 1[ 2000 ], \
vpool 2[ 2000 ], \
vpool 3[ 2000 ];

Thisis of course the data that should end up in the WITRON configuration header file. The opening and closing braces sur-
rounding the entire body of the option data are also significant and cause this body to be passed as a single argument to the
cdl_option command. The closing semicolon is optional in thisexample, but provides asmall amount of additional robustness
if the savefile is edited such that it isno longer avalid Tcl script. If the data contained any $ characters then these would have
to be treated specially aswell, via a backslash escape.

In spite of what all the above might seem to suggest, Tcl isactually avery simple yet powerful scripting language: the syntax
isdefined by just eleven rules. On occasion this simplicity meansthat Tcl, s behaviour is subtly different from other languages,
which can confuse newcomers.

When the Tcl interpreter is passed some datasuch asput s Hel | o, it splitsthis datainto acommand and its arguments. The
command will be terminated by a newline or by a semicolon, unless one of the quoting mechanisms is used. The command
and each of its arguments are separated by white space. So in the following example:
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puts Hello
set x 42

will result in two separate commands being executed. The first command is put s and is passed a single argument, Hel | o.
The second command isset and is passed two arguments, X and 42. The intervening newline character serves to terminate
the first command, and a semi-colon separator could be used instead:

puts Hello;set x 42
Any white space surrounding the semicolon is just ignored because it does not serve to separate arguments.

Now consider the following:

set x Hello world

Thisisnot valid Tcl. Itisan attempt to invoketheset command with three arguments: x, Hel | o, andwor | d. Theset only
takes two arguments, a variable name and avalue, so it is necessary to combine the data into a single argument by quoting:

set x “Hello world”

When the Tcl interpreter encounters the first quote character it treats all subsequent data up to but not including the closing
guote as part of the current argument. The quote marks are removed by the interpreter, so the second argument passed to the
set commandisjust Hel | o wor | d without the quote characters. This can be significant in the context of eCos savefiles.
For instance, consider the following configuration option:

cdl _option CYGDAT_LIBC _STDI O DEFAULT_CONSOLE {
# Flavor: data
# No user val ue, unconment the following |line to provide one
# user_value “\"/dev/ttydiag\””
# val ue_source default
# Default value: “\”"/dev/ttydiag\””

}s

The desired value of the configuration option should be avalid C string, complete with quote characters. If the savefile was
edited to:

cdl _option CYGDAT_LI BC STDI O DEFAULT_CONSOLE {
# Flavor: data

user _val ue “/dev/ttydi ag”

# val ue_source default

# Default value: “\"/dev/ttydiag\"”

}s

then the Tcl interpreter would remove the quote marks when the savefile is read back in, so the option, s value would not have
any quote marks and would not be avalid C string. The configuration system is not yet able to perform the required validation
so the following #def i ne would be generated in the configuration header file:

#defi ne CYGDAT_LI BC_STDI O DEFAULT_CONSOLE / dev/ttydi ag
Thisislikely to cause a compile-time failure when building eCos.

A quoted argument continues until the closing quote character is encountered, which means that it can span multiple lines.
This can also be encountered in eCos savefiles, for instance, in the CYGDAT _Ul TRON._ MEMPOOLVAR EXTERNS example
mentioned earlier. Newline or semicolon characters do not terminate the current command in such cases.

The Tcl interpreter supports much the same forms of backslash substitution as other common programming languages. Some
backslash sequences such as\ n will be replaced by the appropriate character. The sequence\ \ will be replaced by asingle
backslash. A backslash at the very end of aline will cause that backslash, the newline character, and any white space at the
start of the next line to be replaced by a single space. Hence the following two Tcl commands are equivalent:

puts “Hello\nworld\n”
puts \

“Hel |l o

wor | d

In addition to quote and backslash characters, the Tcl interpreter treats square brackets, the $ character, and braces specially.
Square brackets are used for command substitution, for example:
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puts “The answer is [expr 6 * 9]”

When the Tcl interpreter encounters the square bracketsit will treat the contents as another command that should be executed
first, and the result of executing that is used when continuing to process the script. In this case the Tcl interpreter will execute
thecommandexpr 6 * 9,yielding aresult of 54, and then the Tcl interpreter will executeput s “ The answer is 54”.
It should be noted that the interpreter contains only one level of substitution: if the result of performing command substitution
performs further special characters such as square brackets then these will not be treated specially.

Command line substitution is very unlikely to prove useful in the context of an eCos savefile, but it is part of the Tcl language
and hence cannot be easily suppressed while reading in a savefile. Asaresult care has to be taken when savefile datainvolves
square brackets. Consider the following:

cdl _option CYGDAT_U TRON_MEMPOOLFI XED EXTERNS {
user _val ue \
“static char fpool 1[ 2000 ],
fpool 2[ 2000 ];”

}s

The Tcl interpreter will interpret the square brackets as an attempt at command substitution and hence it will attempt to execute
the command 2000 with no arguments. No such command is defined by the Tcl language or by the savefile-related extensions
provided by the configuration system, so thiswill result in an error when an attempt is made to read back the savefile. Instead
it is necessary to backslash-escape the square brackets and thus suppress command substitution:

cdl _option CYGDAT_U TRON_MEMPQOOLFI XED_EXTERNS {
ﬁgér_value \
“static char fpool1\[ 2000 \],
fpool 2\[ 2000 \];”
IE
Similarly the $ character isused in Tcl scripts to perform variable substitution:

set x [expr 6 * 9]
puts “The answer is $x”

Variable substitution, like command substitution, is very unlikely to prove useful in the context of an eCos savefile. Should it
be necessary to have a$ character in configuration data then again a backslash escape needs to be used.

cdl _option FOODAT MONI TOR_PROVPT {
user_value “\'$
IE

Braces are used to collect a sequence of characters into a single argument, just like quotes. The difference is that variable,
command and backslash substitution do not occur inside braces (with the sole exception of backslash substitution at the end of
aline). So, for example, the CYGDAT_Ul TRON_MEMPOOL _EXTERNFI XED_EXTERNS value could be written as:

cdl _option CYGDAT_ U TRON_MEMPOOLFI XED EXTERNS {
user _val ue \
{static char fpool1[ 2000 ],
f pool 2[ 2000 ];}

}s

The configuration system does not use this when generating savefiles because for simple edits of a savefile by inexperienced
users the use of brace charactersis likely to be alittle bit more confusing than the use of quotes.

At this stage it is worth noting that the basic format of each configuration option in the savefile makes use of braces:
cdl _option <nane> {

b
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The configuration system extends the Tcl language with asmall number of additional commandssuchascdl _opti on. These
commands take two arguments, a name and a body, where the body consists of all the text between the braces. First a check
is made that the specified option is actually present in the configuration. Then the body is executed in a recursive invocation
of the Tcl interpreter, this time with additional commands such asuser _val ue and val ue_sour ce. If, after editing, the
braces are not correctly matched up then the savefile will no longer be avalid Tcl script and errors will be reported when the
savefileisloaded again.

Comments in Tcl scripts are introduced by a hash character #. However, a hash character only introduces a comment if it
occurs where acommand is expected. Consider the following:

# This is a comment
puts “Hello” # world

Thefirst lineis a valid comment, since the hash character occurs right at the start where a command name is expected. The
second line does not contain acomment. Instead it is an attempt to invoke the put s command with three arguments. Hel | o,
# andwor | d. These are not valid arguments for the put s command so an error will be raised.

If the second line was rewritten as;

puts “Hello”; # world

then thisisavalid Tcl script. The semicolon identifies the end of the current command, so the hash character occurs at a point
where the next command would start and hence it is interpreted as the start of a comment.

This handling of comments can lead to subtle behaviour. Consider the following:

cdl _opti on WHATEVER {
# This is a comnment }
user _val ue 42

—

Consider the way the Tcl interpreter processes this. The command name and the first argument do not pose any special diffi-
culties. The opening brace isinterpreted asthe start of the next argument, which continues until a closing brace is encountered.
In this case the closing brace occurs on the second line, so the second argument passed to cdl _optionis\n # This
is a comrent . This second argument is processed in a recursive invocation of the Tcl interpreter and does not contain
any commands, just a comment. Toplevel savefile processing then resumes, and the next command that is encountered is
user _val ue. Since the relevant savefile code is not currently processing a configuration option thisis an error. Later on the
Tcl interpreter would encounter a closing brace by itself, which is also an error. Fortunately this sequence of events is very
unlikely to occur when editing generated savefiles.

This should be sufficient information about Tcl to allow for safe editing of eCos savefiles. Further information is available
from awide variety of sources, for example the book Tcl and the Tk Toolkit by John K Ousterhout.

Editing the Sources

For many users, controlling the packages and manipulating the available configuration options will be sufficient to create an
embedded operating system that meets the application's requirements. However, since eCos is shipped entirely in source form,
it is possible to go further when necessary: you can edit the eCos sources themselves. This requires some understanding of
the way the eCos build system works.

The most obvious place to edit the source code is directly in the component repository. For example, you could edit the file
ker nel / <ver si on>/ src/ sync/ mut ex. cxx to changetheway kernel mutexeswork, or possibly just to add some extra
diagnostics or assertions. Once the file has been edited, it is possible to invoke make at the top level of the build tree and the
target library will be rebuilt as required. A small optimization is possible: the build treeis largely a mirror of the component
repository, so it too will contain a subdirectory ker nel / <ver si on> ;if makeisinvoked in thisdirectory then it will only
check for changes to the kernel sources, which is a bit more efficient than checking for changes throughout the component
repository.

Editing afilein the component repository isfineif thistreeisused for only one eCos configuration. If the repository isused for
several different configurations, however, and especially if it is shared by multiple users, then making what may be experimental
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changes to the master sources would be a bad idea. The build system provides an alternative. It is possible to make a copy
of the file in the build tree, in other words copy nmut ex. cxx fromtheker nel / <ver si on>/ sr ¢/ sync directory in the
component repository toker nel / <ver si on>/ sr c/ sync inthebuild tree, and edit thefile in the build tree. When make
isinvoked it will pick up local copies of any of the sources in preference to the master versions in the component repository.
Once you have finished modifying the eCos sources you can install the final version back in the component repository. If the
changes were temporary in nature and only served to aid the debugging process, then you can discard the modified version
of the sources.

The situation is slightly more complicated for the header files that a package may export, such as the C library,s st di 0. h
header file, which can be found in the directory | anguage/ ¢/ | i bc/ <ver si on>/i ncl ude. If such a header file is
changed, either directly in the component repository or after copying it to the build tree, then make must be invoked at the
top level of the build tree. In cases like this it is not safe to rebuild just the C library because other packages may depend on
the contents of st di 0. h.

Modifying the Memory Layout

Each eCos platform package is supplied with linker script fragments which describe the location of memory regions on the
evaluation board and the location of memory sections within these regions. The correct linker script fragment is selected and
included in the eCos linker script t ar get . | d when eCosis built.

It isnot necessary to modify the default memory layoutsin order to start devel opment with eCos. However, it will be necessary
to edit alinker script fragment when the memory map of the evaluation board is changed. For example, if additional memory is
added, the linker must be notified that the new memory is available for use. As aminimum, this would involve modifying the
length of the corresponding memory region. Where the available memory is non-contiguous, it may be necessary to declare a
new memory region and reassign certain linker output sections to the new region.

Linker script fragments and memory layout header files should be edited within the eCos install tree. They are located at
i ncl ude/ pkgconf/mt_*.*. Where multiple start-up types are in use, it will be necessary to edit multiple linker script
fragments and header files. The information provided in the header file and the corresponding linker script fragment must
always match. A typical linker script fragment is shown below:

Example 26.1. eCoslinker script fragment

MEMORY
{
rom: ORIG N = 0x40000000, LENGTH = 0x80000
ram: ORIG N = 0x48000000, LENGTH = 0x200000
}
SECTI ONS

{
SECTI ONS_BEG N
SECTI ON_rom vectors (rom 0x40000000, LNMA EQ VMA)
SECTI ON text (rom ALIGN (0x1), LMA _EQ VMA)
SECTION fini (rom ALIGN (0x1), LMA _EQ VMA)
SECTI ON_rodata (rom ALIGN (0x1), LMA EQ VMA)
SECTI ON_rodatal (rom ALIGN (0x1), LMA EQ VMA)
SECTION fixup (rom ALIGN (0x1), LMA EQ VMA)
SECTI ON_gcc_except _table (rom ALIGN (0x1), LMA EQ VMA)
SECTI ON_data (ram 0x48000000, FOLLOW NG (.gcc_except_table))
SECTI ON_bss (ram ALIGN (0x4), LMA EQ VMA)
SECTI ONS_END
}

The file consists of two blocks, the MEMORY block contains lines describing the address (ORI G N) and the size (LENGTH)
of each memory region. The MEMORY block is followed by the SECTI ONS block which contains lines describing each of the
linker output sections. Each section is represented by a macro call. The arguments of these macros are ordered as follows:

1. The memory region in which the section will finally reside.

2. Thefinal address ( VIVA) of the section. Thisis expressed using one of the following forms:

n at the absolute address specified by the unsigned integer n
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ALIGN (n) following the final location of the previous section with alignment to the next n-byte
boundary

3. Theinitial address (LMA) of the section. Thisis expressed using one of the following forms:
LMA_EQ VMA the LMA equal s the VMA (no rel ocation)
AT (n) at the absolute address specified by the unsigned integer n
FOLLOWING (.name) following the initial location of section name

In order to maintain compatibility with linker script fragments and header files exported by the eCos Configuration Tool, the
use of other expressions within these files is not recommended.

Note that the names of the linker output sections will vary between target architectures. A description of these sections can be
found in the specific GCC documentation for your architecture.
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Chapter 27. Managing the Package
Repository

A source distribution of eCos consists of anumber of packages, such asthe kernel, the C library, and the ul TRON subsystems.
These are individually versioned in the tree structure of the source code to support distribution on a per-package basis and
to support third party packages whose versioning systems might be different. A command-line tool, ecosadmin.tcl is used
is used to manage the installation and removal of packages from a variety of sources with potentially multiple versions. The
eCos Configuration Tool provides a graphical user interface to this tool through a dialog box as illustrated in Figure 27.1, “
Package Administration ”.

@ Notes
1. The presence of the version information in the source tree structure might be a hindrance to the use of source
control systems such as CVSor SourceSafe. To work in thisway, you can rename all the version components
to acommon name such as “current” thus unifying the structure of source trees from distinct eCos releases.

2. TheeCoshbuild system will treat any such name asjust another version of the package(s), and support building
in exactly the same way. However, performing this rename invalidates any existing build treesthat referred to
the versioned source tree, so do the renamefirst, before any other work, and do a complete rebuild afterwards.
If you do have an existing configuration you wish to move over to anew structure, you are advised to use the
process described in the section called “ Switching Targets, Repositories and Versions'.

3. ecosadmin.tcl traditionally accompanies each eCos and eCosPro release at the base of the eCos respository
inthe packages sub-directory, not as part of eCos or eCosPro User or Host Tools releases.

Package Installation

ecosadmin.tcl, the eCos Package Administration Tool, is a command line tool that allows administration of packages within
an eCos Repository. Thistool isa Tcl script which allows the user to add new eCos packages and new versions of existing
packages to an eCos repository. Such packages are distributed as a single file in the eCos package distribution format and, by
convention, eCos package distribution files are given the . epk suffix. Unwanted packages or versions of packages may also
be removed from an eCos repository using thistool, and a GUI interface to thistool provided by the eCos Configuration Tool.

Using the Package Administration Tool

The graphical interface accesses al the functionality of the command-line tool and may be accessed from the menu option
Tools . Administration. You will first be prompted to save your existing configuration before the dialog in Figure 27.1, “
Package Administration ” is displayed.
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Figure 27.1. Package Administration
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The dialog displays the packages which are currently installed in the form of atree. The installed versions of each package
may be examined by expanding the tree.

Packages within a package distribution file (traditionally with a. epk suffix) may be added to the eCos repository or, if using
multiple repositories, the top-most repository by clicking on the Add button. Y ou will be prompted to provide the location of
of the. epk package distribution file viaa File Open dialog box.

Packages may be removed by selecting a package in the tree and then clicking on the Remove button. If a package node is
selected, all versions of the selected package will be removed. If a package version node is selected, only the selected version
of the package will be removed.

Using the command line

The ecosadmin.tcl script is located in the base of the eCos repository in the packages sub-directory. The command oper-
ates by default on the eCos repository pointed to by the environment variable ECOS_REPOSI TORY. Use a command of the
following form:

$ tclsh ecosadmin.tcl <command>
The following commands are available;

add FILE Adds the packages contained with the specified package distribution file FI LE to the
eCosrepository and updatesthe package database accordingly. Thiscommand al so takes
the option - - accept _| i cense which accepts the licensing terms of the packages
being installed without displaying them and prompting for their acceptance, as well as
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--extract _|i cense whichextractsonly licensefile of the packagesinto the repos-
itory aspkgadd. t xt .

Onwindows hosts, thiscomman includestheoption - - noconvert _t ext tosuppress
conversion of text filesto windowsformat (crlf) toretain text filesin their original (unix)
format. The default is al text files will be converted to native windows format (crlf).

remove PACKAGE [ --ver- Removes the specified package PACKAGE from the eCos repository, as well as al tar-

sion=VERSION ] gets which use that package, and updates the package database accordingly. Where the
optional version qualifier is used, only the specified version VERSI ON of the package
isremoved. Thiscommand also takesthe options - - keep_docs, which preservesthe
documentation of removed packages, and - - keep_t ar get s which retains targets
which use the removed package.

list Produces a list of the packages which are currently installed and their versions. The
available templates and hardware targets are also listed.

merge ECOS_REPCSI TORY Merges all the packages within the package directory ECOS_REPOSI TORY into the
current repository (defined by the environment variable ECOS_REPOSI TORY).

check Check the package database, listing targets that refer to non-hardware packages or non-
existent packages, as well as orphaned hardware packages (packages not used by any
target).

rmtar get Remove atarget definition from the eCos database file.

clean Filter out missing packages from the eCos database file.

O Warning
It is possible to remove critical packages such as the common HAL package using this tool. Users should take
care to avoid such errors since core eCos packages may only be re-installed in the context of a complete re-
installation of eCos.

All commands above take the option - - r eposi t or y=PATH TO_REPCSI TORY to provide the path to the repository that
isto be operated on. The default is the value of the ECOS_REPCSI TORY environment variable.

Package Structure

Thefilesin an installed eCos source tree are organized in a natural tree structure, grouping together files which work together
into Packages. For example, the kernel files are all together in:

BASE_DI R/ ker nel / <ver si on>/i ncl ude/
BASE_DI R/ ker nel / <ver si on>/ src/
BASE_DI R/ ker nel / <ver si on>/t est s/

and I TRON compatibility layer filesarein:

BASE_DI R/ conpat/ ui tron/ <versi on>/i ncl ude/
BASE_DI R/ conpat/ ui tron/ <versi on>/src/
BASE_DI R/ conpat/ ui tron/ <versi on>/tests/

The feature of these names which is of interest here is the <ver si on> near the end. It may seem odd to place a version
number deep in the path, rather than having something like BASE_DI R/ <versi on>/ ... everything... orleaving
it up to you to choose a different install-place when a new release of the system arrives.

Therationalefor thisorganization ishistoric asin practice devel opers maintain their source code under revision control systems
such as Mercurial, GIT or SourceSafe using the version directory cur r ent in place of <versi on> throughout. The
version directory cur r ent isfavored by most devel opers.
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The<ver si on> schemaisstill maintained asit does permit devel opersto easily switch between different versions of specific
packages within their configuration without having to manipulate their revision control system or partion packages into their
own revision control system. It also permits develops to upgrade only specific packages to newer versions while retaining the
remainder on earlier versions that have been previously qualified by a standards or certification agency.

Integration with Revision Control Systems

Many developers have their own source code control system, version control system or equivalent, and will want to useit with
eCos and eCosPro sources. Since new releases of eCos and eCosPro come with different pathnames for al the sourcefiles, a
little work is necessary to import a new release into your source repository.

For example, eCosCentric maintains eCosPro within Mercurial, a distributed source revision control system, using a number
of source repositories with all package versions as cur r ent . An eCosPro release is constructed by merging al repositories
into anew single release directory and renaming all cur r ent directoriesto <ver si on>, aswell assetting the<ver si on>
of al templates.

An eCosPro release may therefore be returned into a source revision control system by renaming al <ver si on> directories
below packages back to cur r ent and committing the resulting directory structure into the repository.

“current” is recommended because ecosconfig recognizesit and placesit first in any list of versions.

For example, within aPOSI X shell environment such asbash (normally available under Linux and provided with the eCosPro
host tools for Windows hosts) use the following command:

find . -nane <version> -type d -printf 'nv % %/current\n' | bash

Having carried out such arenaming operation, your source tree will now look like this:

BASE DI R/ kernel / current/incl ude/
BASE DI R/ kernel / current/src/
BASE DI R/ kernel / current/tests/

BASE DI R/ conpat/ ui tron/ current/i ncl ude/
BASE _DI R/ conpat/ ui tron/ current/src/
BASE DI R/ conpat/uitron/current/tests/

which isasuitableformat for import into your own source code control system. When you get a subsequent rel ease of eCosPro,
do the same thing and use your own source code control system to manage the new source base, by importing the new version
from

NEW BASE DI R/ ker nel / current/incl ude/
and so on.
The eCos build tool will now offer only the “current” version of each package; select this for the packages you wish to use.

Alternatively you may choose to create two versions of each package with each <ver si on> directory lying alongside the
next and cur r ent containing the most recent <ver si on>. For example:

cd $ECCS_REPCSI TORY
find . -nane <version> -type d -printf 'cp -r % %/current\n' | bash

Having carried out such a copy operation, your source tree will now look like this:

BASE DI R/ kernel /current/incl ude/
BASE DI R/ ker nel / <ver si on>/i ncl ude/
BASE DI R/ kernel /current/src/
BASE DI R/ ker nel / <ver si on>/ src/
BASE DI R/ kernel /current/tests/
BASE DI R/ ker nel / <ver si on>/tests/

BASE_DI R/ conpat / ui tron/ current/i ncl ude/
BASE_DI R/ conpat / ui tron/ <ver si on>/i ncl ude/
BASE_DI R/ conpat / ui tron/ current/src/
BASE_DI R/ conpat / ui t ron/ <ver si on>/ src/
BASE_DI R/ conpat /uitron/current/tests/
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BASE_DI R/ conpat / ui tron/ <ver si on>/t est s/

In simple terms, while you initially may have two identical version directories, when you overlay anew version on top of an
existing directory tree, the older fileswithin cur r ent will bereplaced by the newer <ver si on>. Within your configuration,
however, all packages marked to use the older version will remain fixed while those marked to use cur r ent will switch to
anewer version.

The above method of overlaying directories however is strongly discouraged. For example, thefileecos. db isnot versioned
and is common to both releases packages directories so only the last version of the file will be retained with the contents of
previous versions lost. In addition, common target definitions within ecos. db may differ between releases.

To work around these issues, devel opers are strongly advised to use the mer ge command of the ecosadmin.tcl tool which will
merge the two versions of ecos. db in addition to overlaying new <ver si on> subdirectories into the target repository. In
addition, while merge will copy over the newer <ver si on> subdirectories it will not replace the contents of pre-existing
subdirectories such as cur r ent . This may, however, be made an option in a newer release of the ecosadmin.tcl tool and
currently can be overcome through the following commands:

cd NEW REPGCSI TORY
find . -name <version> -type d -printf 'cp -rf %/. $ECOS_REPOSI TORY/ %/ current\n' | bash

@ Note
For the example given, the updated target definition in the merged repository will require use of the new device
driver not present in the older release as a result of the updated target definition within ecos. db.

O Warning
Making such a change hasimplications for any build trees you already have in use. A configured build tree con-
tains information about the sel ected packages and their selected versions. Changing the name of the “versioning”
folder in the source tree invalidates this information, and in consequence it also invalidates any local configura-
tion options you have set up in thisbuild tree. So if you want to change the version information in the source tree,
do it first, before investing any serious time in configuring and building your system. When you create a new
build tree to deal with the new source layout, it will contain default settings for all the configuration options, just
likethe old build tree did before you configured it. Y ou will need to redo that configuration work in the new tree.

Moving source code around also invalidates debugging information in any programs or libraries built from the
old tree; these will need to be rebuilt.
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Part VI. Fixes and Patches

When an issue has been reported, reproduced and fixed, the fixes to the eCos or eCosPro source code is often provided in the
form of asinglefileknown asapatch or patchfile. Thispat chf i | e isatext filethat containsalist of contextsand differences
for anumber of different files which represent the changes used to fix the issue.

While thetext file can be read and understood by experienced C and C++ programmers, it is more common to provide thisfile
to the patch application which applies those differences to one or more origina files, producing patched versions of the files.
Normally the patched versions are put in place of the originals. Backups of the originals can also be made.

This section describes the process of applying a provided eCos/eCosPro patch to an eCosPro distribution and provides detailed
user instructions.
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Chapter 28. Applying a patch

Patches are normally provided in the form of a single patch file. Save thisfile to a location from where it can be referenced
and loaded by the patch application.

Pre-process patchfile

Patches can be specific to a single version of eCosPro or can be applicable to a number of versions. If a patch is specific
to a single version, the pat chf i | e provided should already be directed at that specific version and will not require pre-
processing, and this section may be skipped. If the patch provided is aready version specific, skip forward to the section called
“Applying apatch”.

If apat chfi | e isintended to be applied against a number of different versions of eCosPro you will need to pre-process the
pat chfi | e tocreateanew pat chf i | e that isspecifictoyour version. Thisisbecause the naming convention of directories
used by CDL (see Chapter 22, CDL Concepts) includes the version number of individual packages, and pat chf i | esinclude
the path to the files which are to be changed. As the naming convention for versions used is simple and the path names of
files can be simply changed within the pat chf i | e, ageneric pat chfi | e directed at theversion"pat chf i | e" isusually
provided rather than providing apat chf i | e for each version of eCosPro affected.

To pre-process the pat chf i | e, open a command prompt with the "Shell Environment™ shortcut in the eCosPro group and
change to the directory that contains the downloaded pat chf i | e. Then run the command below replacing X, Y and Z below
with the major, minor and sub-minor version numbers of your release respectively. For example, for eCosPro version 3.1.15
the major version number is 3, the minor version is 1, and the sub-minor version number is 15.

Figure 28.1. Pre-process patch on Linux
t est @bunt u: ~$ cd /t np/ downl oad

t est @bunt u: / t np/ downl oad$ sed 's@current/ @vX_ Y_Z/ @ < issue-1001234.pat > issue-1001234- new. pat
t est @ibunt u: / t np/ downl oad$

Figure 28.2. Pre-process patch on Windows
C\> cd C\TEM

C\TEMP> sed 's@current/ @vX Y Z/ @ < issue-1001234.pat > issue-1001234- new. pat
C.\ TEMP>

For example, usev3_1_15for version 3.1.15, v3_1 3 for version 3.1.3 and so on.

Figure 28.3. Example of the pre-process of a patch on Linux for version 3.1.15

t est @bunt u: ~$ cd /t np/ downl oad
test @bunt u: / t np/ downl oad$ sed 's@current/ @v3_1_15/ @ < issue-1001234.pat > issue-1001234- new. pat
t est @ibunt u: / t np/ downl oad$

Applying a patch

Application of a patch usually involves the following three steps:

1. Open aShell
2. Change to a directory within the source code tree
3. Apply the patch

Patch Prefix (-pn)

Patches are usually created against the sources of arelease, and within a sub-directory of the source tree. As such, the patch
prefix can vary in accordance to where in the directory tree the patch was created. The patch author will usually provide
instructions on how to apply the patch, which will normally include this directory from which the patch should be applied and
the patch prefix (number of directories, separated by slashes’/,, to be stripped from each file name found within the patch).
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For example, supposing the file name in the patch file was / a/ packages/ kernel/v4_1 1/src/ sched/
m queue. cxx setting -p0 gives the entire file name unmodified, -pl gives a/ packages/ kernel /v4_1 1/src/
sched/ m queue. cxx without the leading slash, -p6 givessched/ m queue. cxx.

Example: Applying a patch on Linux

This example makes the following assumptions:

 the patch provided has been stored in the file /t np/ downl oad/ i ssue-1001234- new. pat (replace /t np/
downl oad/ i ssue-1001234- new. pat withthe path and filename to the downloaded or pre-processed pat chf i | e).

» The patch file has been pre-processed if necessary - see the section called “ Pre-process patchfile”.

« the patch isto be applied within the sub-directory $ECOS_REPCSI TORY

* the patch will be applied with a patch level of 0

Open acommand prompt window or shell (for example, opened with the " Shell Environment" shortcut in the eCosPro group)
and follow these commands:

Figure 28.4. Application of a patch on Linux

test @buntu: ~$ cd $ECOS_REPOSI TORY

test @ibunt u: / opt/ ecospr o/ ecos- 3. 1. 19/ packages$ patch -p0 < /tnp/ downl oad/i ssue- 1001234- new. pat
patching file net/common/current/incl ude/ bootp. h

patching file net/common/current/src/bootp_support.c

t est @bunt u: / opt/ ecospro/ ecos- 3. 1. 19/ packages$

Example: Applying a patch on Windows

This example makes the following assumptions:

e the patch provided has been stored in the file C.\ TEMP\i ssue-1001234- new. pat (replace C.\ TEMP
\'i ssue-1001234- new. pat with the path and filename to the downloaded or pre-processed pat chfi | e).

» The patch file has been pre-processed if necessary - see the section called “ Pre-process patchfile”.

« the patch isto be applied within the sub-directory “£COS _REPCSI TORY%

« the patch will be applied with a patch level of 0

Open a command prompt window or shell (for example, opened with the " Shell Environment” shortcut in the eCosPro group)
and follow these commands:

Figure 28.5. Application of a patch on Windows

C:\> cd Y%&ECOS_REPCS| TORY%

C:.\ eCosPro\ ecos- 3. 1. 19\ packages> patch -p0 < C \TEMP\i ssue-1001234- new. pat
patching file net/comon/current/include/bootp. h

patching file net/comron/current/src/bootp_support.c

C.\ eCosPro\ ecos- 3. 1. 19\ packages>

@ Note
On Windows XP in earlier releases of the eCosPro 3.1 host tools the environment variable £COS _REPCSI -
TORY%will not be recognised as it used forward instead of backward slashes as directory name seperators. To
work around thisissue, alter the %ECOS_REPOSI TORY%variable by changing forward to backward slashes.

Figure 28.6. Application of a patch on Windows XP

C.\> echo %ECOS_REPGCSI TORY%

C: / eCosPro/ ecos- 3. 1. 19/ packages

C:\> set ECOS_REPCSI TORY=C: \ eCosPro\ ecos- 3. 1. 19\ packages

C\> cd %ECOS_REPOSI TORY%

C:\ eCosPro\ ecos- 3. 1. 19\ packages> patch -p0 < C \TEMP\i ssue- 1001234- new. pat
patching file net/common/current/incl ude/ bootp. h

patching file net/common/current/src/bootp_support.c

C: \ eCosPro\ ecos- 3. 1. 19\ packages>
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Chapter 29. Problems applying a patch

All patches provided by eCosCentric should apply cleanly to your specific version of eCosPro. On the rare occassion that a
patch does not apply cleanly, hereisalist of error messages and how to handle them. If you are still unable to apply the patch
or do not see the error message listed here, please report this issue on the eCosCentric Bugzilla website.

Cannot find file

can't find file to patch at input line nnn. File to patch:
No file to patch. Skipping patch. n out of n hunks ignored.

First make sure that you used the right patch command line, as shown above. If that till did not work, try with ahigher n in
-pn, up until maybe 6. To try without actually applying the patch, add - - dr y- r un to the command line. With this option
the patch is not actually applied but you get all the messages as if the patch were really applied. This allows you to determine
whether there would be any errors, without having to the files from backup every time.

When you no longer get the error messages about not finding the file to patch, then you have found the right number for -p and
you can repeat the command without - - dr y- r un to actually apply the patch.

Hunk FAILED

Hunk #n FAILED at nnn. n out of n hunks FAILED - saving rejects to file file.rej

Thismeansthat one or more changes, called hunks, could not be introduced into thefile. Occasionally this could be becausethe
patch was emailed or copied into afile and whitespace was either added or removed. Try adding - - i gnor e- whi t espace
to the command line to work around this.

If you still get errors, itismost likely the pat chf i | e wascreated for aversion of eCosPro that is substantially different from
the version you are using. In this event, please report this issue on the eCosCentric Bugzilla website.

Hunk succeeded

Hunk #n succeeded at nnn (offset n lines) and
Hunk #n succeeded at nnn with fuzz n.

Usually thereisno problem here and the patch could be applied completely. This message usually meansthat thepat chfi | e
was originally created for adightly different version of eCosPro from the one you are using.

On rare occassions patch may think it applied the changes correctly but really did not. If something does not work and you
think that the patch may have been applied incorrectly, please report this issue on the eCosCentric Bugzilla website.

Malformed patch

mal formed patch at |ine nnn

Thismessage meansthat thepat chf i | e isdamaged. If you copy-pasted the patch from somewhere, be careful not to modify
or damageit. A pat chf i | e contains spaces at the start of linesand these often get lost in copy-paste. The safest mechanismis
to download thepat chf i | e and saveit somewherelocaly. If the browser does not download the pat chf i | e and displays
itinstead, useFi | e -> Save to save acopy locally.

Reversed patch

Reversed (or previously applied) patch detected! Skipping patch.
Reversed (or previously applied) patch detected! Assume -R? [n]

This message usually means that a change in the patch is already contained in the file. The most common reason for thisis
that the version of eCosPro you are using already contains that patch or the patch was already applied. In this event do not
apply the patch.
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Appendix A. Target Setup

The documentation for your intended target in the eCosPro Reference Manual should contain information on the board support,

eCostimings aswell as how to set up the hardware for eCos and how to configure and build eCos and, if applicable, RedBoot
or BootUp.
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Appendix B. Real-time characterization

For adiscussion of real-time performance measurement for eCos, seethe kernel documentation in the eCos Reference Manual.

As with the target setup descriptions in the previous appendix, this information may be found aongside the target hardware
documentation in the eCosPro Reference Manual
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Appendix C. GNU General Public License

Copyright (C) 1989, 1991 Free Software Foundation, Inc.

59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your
freedom to share and change it. By contrast, the GNU General Public
Licenseisintended to guarantee your freedom to share and change free
software--to make sure the software isfree for al itsusers. This
General Public License appliesto 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 Licenseinstead.) Y ou 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 trand ate to certain responsibilities 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 afee, you must give the recipients all the rights that
you have. You must make sure that they, too, receive 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 understands that there is no warranty for thisfree
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 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.
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GNU GENERAL PUBLIC LICENSE

TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains
anotice 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 copyright law:
that isto say, awork containing the Program or a portion of it,
either verbatim or with modifications and/or translated into another
language. (Hereinafter, trandlation isincluded without limitation in
the term "modification".) Each licenseeis 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.

1. You may copy and distribute verbatim copies of the Program's
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 give any other recipients of the Program a copy of this License
along with the Program.

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

2. 'Y ou may modify your copy or copies of the Program or any portion
of it, thus forming awork based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet al 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) Y ou 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 awhole at no charge to all third
parties under the terms of this License.

¢) 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
awarranty) 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 isinteractive but

does not normally print such an announcement, your work based on
the Program is not required to print an announcement.)

These requirements apply to the modified work asawhole. |If
identifiable sections of that work are not derived from the Program,
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and can be reasonably considered independent and separate worksin
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 awork based

on the Program, 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 wroteit.

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 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 awork 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.

3. You may copy and distribute the Program (or awork 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 awritten offer, valid for at least three

years, to give any third party, for a charge no more than your

cost of physically performing source distribution, 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,

¢) Accompany it with the information you received asto the offer
to distribute corresponding source code. (Thisalternativeis
alowed 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 awork means the preferred form of the work for
making modificationstoit. For an executable work, complete source
code means al the source code for all modulesit contains, plus any
associated interface definition files, plus the scripts used to

control compilation and installation of the executable. However, asa
special exception, the source code 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.

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.

4. Y ou may not copy, modify, sublicense, or distribute the Program
except as expressy provided under this License. Any attempt
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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 License will not have their licenses terminated so long as such
partiesremain in full compliance.

5. 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 itsterms and conditions for copying, distributing or modifying
the Program or works based onit.

6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives alicense from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions. Y ou may not impose any further
restrictions on the recipients’ exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third partiesto
this License.

7. 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 consegquence 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 circumstance, the balance of the section isintended to
apply and the section as awholeis 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, whichiis
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 sheiswilling

to distribute software through any other system and a licensee cannot
impose that choice.

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

8. If the distribution and/or use of the Program isrestricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
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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 asif written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from timeto 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 Program
specifies aversion number of this License which appliestoit 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 Software
Foundation.

10. If you wish to incorporate parts of the Program into other free
programs whose distribution 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.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE ISNO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "ASIS' WITHOUT WARRANTY OF ANY 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 PERFORMANCE OF THE PROGRAM ISWITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

12. 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 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 SUCH HOLDER OR OTHER PARTY HASBEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS
How to Apply These Termsto 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 thisisto 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
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convey the exclusion of warranty; and each file should have at |east
the "copyright" line and a pointer to where the full notice is found.

<one lineto give the program’'s name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

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 WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU General Public License for more details.

Y ou should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 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 startsin an interactive mode:

Gnomovision version 69, Copyright (C) year name of author

Gnomovision comes with ABSOLUTELY NO WARRANTY: ; for details type “show w'.
Thisis free software, and you are welcome to redistribute it

under certain conditions; type “show c' for details.

The hypothetical commands “show w' and “show ¢' 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.

Y ou should also get your employer (if you work as a programmer) or your
schoal, if any, to sign a"copyright disclaimer” for the program, if
necessary. Hereisasample; alter the names:

Y oyodyne, 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 thisiswhat you want to do, use the GNU Library Genera

Public License instead of this License.
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