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Preface

Typographical Conventions

The typefaces used in this manual, summarized below, emphasize important
concepts. All references to filenames and commands are case sensitive and

should be typed accurately.

Font and Description

Garamond — body text; italicized for
emphasis, new terms, book titles,
and text that should be replaced by
a user-defined real name or value

Couri er New (used within body
text) — commands, options,
filenames, pathnames, and other
computer-generated data

Courier New 7 pts. — blocks of
text that appear on the display
screen after entering instructions or
commands

Examples

Refer to the BlueCat Linux User’s Guide.
cat filename
mv filel file2

I's
-1
nyprog. c
/ dev/ nul |

Loading file /tftpboot/shell.kdi into
0x4000

File |l oaded. Size is 1314816
Copyri ght 2000 LynuxWor ks,
Al rights reserved.

I nc.

LynxCS (ppc) created Mon Jul 17

17:50: 22 GMr 2000
user name:
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Font and Description Examples

Courier New Bol d (used | ogi n: nynanme
within examples) — command lines cd /usr/ home
and options entered on the

computer by the user

VERDANA (all caps) — DISPLAY
environment variables

Verdana Bold - keyboard Enter, Ctrl-C
options, button names, and menu
sequences

Verdana ltalics - functionsor  getenv()
function names

Special Notes

The following notations highlight any key points and cautionary notes that
may appear in this manual.

NOTE: These callouts note important or useful points in the text.

CAUTION! Used for situations that present minor hazards that may interfere with or
threaten equipment/performance.

WARNING! Used for conditions or acts that could seriously injure personnel (death is
a remote possibility). For example, electrical shock hazards.
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Technical Support

Technical Support

LynuxWorks Technical Support is available Monday through Friday (holidays
excluded) between 8:00 AM and 5:00 PM Pacific Time (U.S. Headquarters)
or between 9:00 AM and 6:00 PM Central European Time (Europe).

The LynuxWorks World Wide Web home page provides additional
information about our products, Frequently Asked Questions (FAQs), and
LynuxWorks news groups.

LynuxWorks U.S. Headquarters

Internet: support@Ilynuxworks.com
Phone: (408) 879-3940
Fax: (408) 879-3945

LynuxWorks Europe

Internet: tech_europe@Iynuxworks.com
Phone: (+33) 1 30 85 06 00
Fax: (+33) 1 30 85 06 06

World Wide Web

http://www.lynuxworks.com
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CHAPTER 1 I nStal |at|0n

This chapter describes the installation procedure for BlueCat Linux.

BlueCat Linux Distribution Overview

The important features of BlueCat Linux distribution are described below:

BlueCat Linux uses a set of standard CD-ROMs as the
distribution medium. These CD-ROM s are used for installing
BlueCat Linux.

BlueCat Linux is a cross development product. It allows for
software development on a cross development host and the
necessary tools for transferring software to the target board.
Therefore, BlueCat Linux must be installed on a cross
development host.

BlueCat Linux is easy to install. The distribution CD-ROMs
contain an installation program to install the minimal product
configuration onto the cross development host. The
installation program uses the Red Hat Package Manager
(RPM), which simplifies installing and uninstalling packages.

BlueCat Linux can be installed and used by any user logged in
on the cross development host, provided the user has
permission to mount the CD-ROM.

Multiple independent installations of BlueCat Linux on a
single cross development host system are supported.

BlueCat Linux coexists with native cross development host
tools and features. The installed BlueCat Linux is activated by
executing a shell script that sets up the BlueCat Linux
execution environment.

BlueCat Linux User’s Guide 1



Chapter 1 Installation

System Requirements

BlueCat Linux installation is performed on a pre-installed, fully operational
cross development host. The cross development host system can either be a
Linux host (Intel PC running Red Hat Linux 6 or higher or TurboLinux
Workstation 6.0), or a Windows host (Intel PC running Windows 98,
Windows NT, or Windows 2000).

NOTE: BlueCat Linux installation instructions and examples in this User’s Guide
are based on x86 target boards. For detailed information regarding non-x86 target
boards, please consult the appropriate Target Support Guide (TSG).

System requirements for the cross development host are as follows:

«  Standard set of Linux or Windows utilities

e Free disk space needed for installing BlueCat Linux on
Linux/Windows cross development hosts for supported target
boards, as defined in the table below

¢ CD-ROM drive

Table 1-1: BlueCat Linux Core Components for Supported
Target Boards

Host x86 PowerPC ARM SH MIPS
Linux 650 MB 650 MB 610 MB 550 MB 715 MB
Windows | 530 MB 530 MB 490 MB 430 MB 610 MB

NOTE: The amount of free disk space shown in the table above may be slightly more or
less for a particular installation of BlueCat Linux, depending on the disk space required
by its target board-specific components.

BlueCat Linux Distribution CD-ROMs

The BlueCat Linux distribution is contained on two types of CD-ROMs:

1. The BlueCat Linux Installation CD-ROMs — Installation of
BlueCat Linux support for a particular target board requires

2 BlueCat Linux User’s Guide



Binary Architecture CD-ROM Tree Structure

two Installation CD-ROMs: A Binary Architecture CD-ROM (for
a specific microprocessor family), and a Target Support Package
CD-ROM (binary and source for a specific target board).

- The Binary Architecture CD-ROM contains the common
binary files for all supported boards necessary for
development on a specific microprocessor family (e.g., the
x86 microprocessor family). There is a different Binary
Architecture CD-ROM for each family. The BlueCat Linux
User’s Guide can also be found on this CD-ROM in PDF
format.

- The Target Support Package (TSP) CD-ROM contains both
BlueCat Linux binary and source files used to support
development on a specific target board. A TSP CD-ROM is
installed after installing the core components. This CD-
ROM also contains the BlueCat Linux Target Support Guide for
agiven target board.

Use these CD-ROMs to install BlueCat Linux binaries onto
the cross development host.

2. The BlueCat Linux Source Architecture CD-ROM — This CD-
ROM is installed on the cross development host and contains
the source files required to rebuild the binaries, in case
retrieval is needed. Source files also allow the developer the
flexibility to customize the RPM packages.

Binary Architecture CD-ROM Tree Structure

The Binary Architecture CD-ROM directories are organized as shown in
Figure 1-1:

BlueCat Linux User’s Guide 3
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/ cdrom

—I Bl ueCat _cpu/ |
I—_| tool s/

|
_| instal | |
PR
W
|

_| cdt/
L { cygwi n. bat

( Windows host only) RPMS/

cygwi n. exe _|target/ |

1 ( Windows host only)

RPMS/

|| docunents/ _| SETUP. sh |

Figure 1-1: Binary Architecture CD-ROM Tree
Structure

NOTE: Inthe Bl uecat _cpu directory, “cpu” implies an architecture family, e.g.,
i 386 for x86.

Binary Architecture CD-ROM Directories

The BlueCat Linux Binary Architecture CD-ROM has the following main
directories:

tool s Installation tools needed during the
installation process, including all required
libraries and data files — The key utility used
for installation is the BlueCat Linux r pm
which provides user-level package database
management and file extraction relative to
the installation point.
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cdt Cross Development Tools — directory
containing binary packages of the cross
development tools that run on the cross
development host

tar get Target board directory containing binary
packages built to run on a target board

docunent s Dirctory containing product documentation
as a PDF (Portable Document Format) file.

Binary Architecture CD-ROM Subdirectories

Table 1-2 briefly describes all the components of the BlueCat Linux Binary
Architecture CD-ROM.

Table 1-2: Binary Architecture CD-ROM Subdirectories

Node Description
/ it/ cdrom Mount point (typical)
- Bl ueCat _cpu/ BlueCat Linux tools and packages for a specific CPU architecture
(e.g9., Bl ueCat _i 386)
-- tools/ Installation tools
--- bin/ Binary installation files
--- etc/ Configuration files needed for installation
--- rpm RPM-specific files needed for installation
--- src/ Source files of the installation tools
-- cdt/ Cross development packages
--- RPMWS/ Cross development binary packages
-- target/ Directory in which Target Support Packages are installed
--- RPMVB/ Target board binary packages directory
-- SETUP. sh Shell script for setting up the environment
- install Installation program
- README README file

BlueCat Linux User’s Guide 5
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Table 1-2: Binary Architecture CD-ROM Subdirectories (Continued)

Node

Description

- cygwi n. bat

Windows host installation script

- Cygwi n. exe

Windows host installation script

- docunent s/

Product documentation

6

Target Support Package CD-ROM Tree
Structure

The Target Support Package CD-ROM directories are organized as shown
in Figure 1-2;

Bl ueCat _cpu/
bsp. t spl/

bsp. t spn/

Figure 1-2: Target Support Package CD-ROM
Tree Structure

Target Support Package CD-ROM
Directories

The BlueCat Linux Target Support Package CD-ROM has a number (one or
more) of directories bsp. t sp1, . .., bsp. t spn, each for a specific board.
Additionally, there is a directory, docunent s, which contains product
documentation specific to the Target Support Packages.

bsp. tspn Target board directory containing target
board-specific binary and source packages,
i.e., tspn (where tspn is cpci _cpn5360 for
the x86-based CPN5360 target board)

BlueCat Linux User’s Guide
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docunent s Directory containing product
documentation specific to each Target
Support Package. This documentation is in
PDF format.

Target Support Package CD-ROM
Subdirectories

Table 1-3 briefly describes the components of the BlueCat Linux Target
Support Package CD-ROM.

Table 1-3: Target Support Package CD-ROM
Subdirectories

Node Description
/ mt/cdrom Mount point (typical)
- Bl ueCat _cpu/ BlueCat Linux tools and packages for a

specific CPU architecture (e.g.,
Bl ueCat _i 386 for x86)

-- bsp. tsp<t>/ BlueCat Linux packages for a specific target
board, where tsp is its Target Support
Package

--- RPMVS/ Target board specific packages

- install Installation program

- docunent s/ Product documentation

Source Architecture CD-ROM Tree Structure

The Source Architecture CD-ROM includes directories organized as shown
in Figure 1-3:

BlueCat Linux User’s Guide 7



Chapter 1 Installation

|/cdrom |

\_‘ Bl ueCat _cpu |
— cdt/ |

|— SRPMS

4| target/ |
L

SRPMS

Figure 1-3: Source Architecture CD-ROM
Tree Structure

Source Architecture CD-ROM Directories
The BlueCat Linux Source Architecture CD-ROM includes two main

directories:
cdt Cross development tools directory
containing sources of RPM packages of the
cross development tools that run on the
cross development host
t ar get Target board directory containing sources

of the RPM packages configured to run on a
target board

8 BlueCat Linux User’s Guide
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Source Architecture CD-ROM Subdirectories

Table 1-4 briefly describes the components of the Source Architecture
CD-ROM.

Table 1-4: Source Architecture CD-ROM Subdirectories

Node Description
/ mt/cdrom Mount point (typical)
- Bl ueCat _cpu/ BlueCat Linux tools and packages for a specific CPU
architecture (e.g., Bl ueCat _i 386 for x86)
-- cdt/ Cross development packages directory
--- SRPMS/ Sources of cross development packages
-- target/ Target board packages directory
--- SRPMS/ Sources of target board packages

Installing BlueCat Linux

Installing the Default Configuration

Use the following procedure to install the BlueCat Linux core components
on the cross development host;

1. First, select a cross development host type.
- Linux

Insert the Binary Architecture CD-ROM into the CD-ROM
drive and mount it on the Linux host. To mount the CD-
ROM, the user may have to be logged in as r oot
(superuser). As all the remaining steps of the installation
procedure can be performed under a regular user account,
the user is advised to do so:

# mount -r /dev/cdrom/mmt/cdrom

Please note that some desktops such as Red Hat Linux
GNOME auto-mount the CD-ROM upon insertion into a
CD-ROM drive. Please make sure that the CD-ROM is
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mounted with the options exec and sui d to permit
execution of binaries, and allow the set - user -

i denti fi er bitto take effect, respectively. For instance,
on a Red Hat Linux host, log in as r oot and modify

/ et c/ f st ab to contain the following line:

/dev/ cdrom /mt/cdrom i so9660 \
-noaut o, user, ro, exec,suid 0 0

Alternatively, simply disable the auto-mount feature and
mount the CD-ROM manually. Proceed to Step 2.

- Windows

Insert the Binary Architecture CD-ROM into the CD-ROM
drive and run the cygwi n. bat installation script from the
CD-ROM directory. This script installs the Cygwin
execution environment on the Windows host. Upon
completion of this script a bash window appears. All the
following steps are to be performed in the bash window.

Go to the directory where BlueCat Linux is to be installed.
This directory must be empty. For instance, enter:

$ cd $HOMVE

$ nkdir Bl ueCat

$ cd Bl ueCat
Run the BlueCat Linux core components installation program
by typing:

$ /mt/cdroninstall
This program performs all the necessary installation steps:

- Installs the minimal set of common components for all the
boards supported by the family, including cross development
tools, target board tools and libraries, and the source tree of
the BlueCat Linux kernel.

- Sets correct permissions for the installed binaries.

The path of the installation directory to the i nst al | program
may also be specified by typing:
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$ cd $HOME

$ nkdir Bl ueCat

$ /mt/cdronminstall Bl ueCat
When the i nst al | program has finished, the installation
procedure is complete.

NoTE: If installing BlueCat Linux on an NFS-mounted disk, make sure to enable the
NFS locking daemon on the NFS Server.

NOTE: The contents of the docunment s directory are not intalled with the above
installation procedure.

Packages in the Default BlueCat Linux
Configuration

The default BlueCat Linux configuration includes all the RPM packages
installed from the Binary Architecture CD-ROM. Refer to Appendix A,
“Default BlueCat Linux Packages” for a detailed description of the packages
included in the default BlueCat Linux configuration.

Installing Support for Target Boards

Use the following procedure for installing support for a number (one or
more) of target boards on a cross development host. On a Windows host, all
of the following steps are to be performed in the bash window. (Refer to
the section above entitled “Windows” under “Installing the Default
Configuration” on page 9.)

1. Insert the Target Support Package CD-ROM containing
BlueCat Linux for one or more boards in the microprocessor
family into the CD-ROM drive and mount it. To mount the
CD-ROM on a Linux host, refer to the section above entitled
“Linux” under “Installing the Default Configuration” on
page 9.

2. From the top of the directory where the core components of
BlueCat Linux have been installed, set up the core BlueCat
Linux development environment by typing:

$ . SETUP. sh
3. Run the BlueCat Linux Target Support Package by typing:
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BlueCat:$ /mt/cdrominstall tsp
where tsp is the specific Target Support Package to be
installed. (e.g., cpci _cpn5360 for the x86-based CPN5360
target board)
This program performs all the necessary steps to install all
target board-specific components onto the cross development
host, including kernel files and demo systems.

NOTE: For the name of a specific TSP please consult the accompanying Target
Support Guide.

4. Optionally, repeat the previous step for another board
supported in the Target Support Package CD-ROM.

Installation of support for a board can be done at an any time. The user may
install and use support for a family core and a number of boards, and then
install support for a new board from a separate Target Support Package
CD-ROM. Only the steps described in the section “Installing Support for
Target Boards™ have to be performed to install target board support on top
of a pre-installed core.

NOTE: The contents of the docunent s directory are not intalled with the above
installation procedure.

Activating Support for a Target Board

Installation procedures described above install the BlueCat Linux core, and
Target Support Packages for a number of target boards. To activate these
packages for a target board, use the following procedure:

1. From the top of the directory where BlueCat Linux is
installed, run:

$ . SETUP.sh tsp
where tsp refers to the Target Support Package for a specific
target board.
This script sets up all the environment variables necessary to
activate the cross development environment and tools
supported by the core (if not already set), and sets all the
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environment variables necessary to activate support for a
specified target board.

NOTE: Support for only one target board can be active at a time, i.e., it is impossible to
activate more than one target board at once (for instance, from different user sessions) even
after installation of support for more than one target board has been performed.

Installing Optional BlueCat Linux Packages

In addition to the default BlueCat Linux packages, the Binary Architecture
CD-ROM contains a number of packages that can be installed on a per-
package basis. Mostly, these are source packages of certain BlueCat Linux
components that are not needed for most BlueCat Linux development
activities.

To install an optional package onto the cross development host, use the
following procedure (assuming that the Binary Architecture CD-ROM has
been inserted and mounted). For example, the following session
demonstrates the installation of a new font package, e.g., the
XFree86_trg-cyrillic-fonts package:

1. From the top of the directory where BlueCat Linux is
installed, set up the BlueCat Linux environment by typing:

$ . SETUP. sh

2. Extract the package to be installed. For instance, enter:

Bl ueCat[i 386_core]:$ rpm-i \

/ mt/ cdronm Bl ueCat _i 386/t ar get/ RPM5/ \
XFree86_trg-cyrillic-fonts-3.3.5-\
1.i386.rpm

Optional BlueCat Linux Packages

Refer to Appendix B, “Optional BlueCat Linux Packages” for a detailed
description of the optional BlueCat Linux packages.
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Installing Sources of BlueCat Linux RPM
Packages

The Source Architecture CD-ROM can be used to install the sources of
prebuilt BlueCat Linux RPM packages onto the cross development host.
Upon successful installation of a Source RPM (SRPM) onto the cross
development host, the package can be rebuilt, thus providing for a fully-
reproducible build process.

There is a single Source Architecture CD-ROM per microprocessor family.
This CD-ROM contains all files required to support installation and building
of the sources for all target boards supported within the microprocessor
family. The installation and build of a source RPM must be in the context of
the BlueCat Linux execution environment. SETUP. sh, sourced at the top of
the BlueCat Linux installation directory, sets up the BlueCat Linux
environment variables to enable the build procedure for determining the
target board that the build has been called for.

The following example demonstrates rebuilding the sources for the line
editor (ed) RPM package. Assuming that the Source Architecture CD-ROM
is mounted at / mt / cdr om type the following to install the sources onto
the cross development host:

BlueCat:$ rpm-i /mt/cdrom Bl ueCat _cpu\
/target/ SRPM5/ ed_trg-0.2-1.src.rpm

where Bl uecat _cpu is the target board CPU (i 386, for x86 boards).

Upon completion of the command, the tar (compressed image) file with the
sources of the ed RPM package ( ed- 0. 2. t ar. gz) can be found in the
directory $BLUECAT_PREFI X/ cdt / sr c/ bl uecat / SOURCES. For those
RPM packages that patch their tar files, the same directory contains
appropriate patch files. Since the ed RPM package does not patch the tar
file, there are no patch files in the SQURCES directory.

The RPM specification file (ed_t r g. spec) is placed into the directory
$BLUECAT_PREFI X/ cdt/ src/ bl uecat / SPECS. Use the spec file to
unpack the tar file and install the patches, if any:

Bl ueCat:$ cd \
$BLUECAT_PREFI X/ cdt/ src/ bl uecat / SPECS
BlueCat:$ rpm-bp ed_trg. spec

Successful completion of the command creates a tree of source files for the
ed package in the directory

$BLUECAT_PREFI X/ cdt / src/ bl uecat / BUI LD Use this tree to rebuild
the package from the sources. For instance:
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Bl ueCat:$ cd \
$BLUECAT_PREFI X/ cdt/ src/ bl uecat / SPECS
Bl ueCat:$ rpm-ba ed_trg. spec

This places the rebuilt RPM package (ed_t r g- 0. 2- 1. ¢pu. r pnj into the
$BLUECAT_PREFI X/ cdt / src/ bl uecat / RPMS/ cpu directory.

Reinstall this package into the BlueCat Linux execution environment with:

BlueCat:$ rpm-i --force \
$BLUECAT_PREFI X/ cdt / src/ bl uecat / RPMS/ cpu/ \
ed_trg-0.2-1.cpu. rpm

NOTE: Rebuild of certain RPM packages requires installation of appropriate optional
BlueCat Linux packages. Refer to “Installing Optional BlueCat Linux Packages” on
page 13 for details.

NOTE: As the BlueCat Linux execution environment is designed for building target
board packages, it is impossible to build cross development tools in the context of the
BlueCat Linux execution environment.

Using BlueCat Linux RPM

The BlueCat Linux installation procedure is based on the BlueCat Linux r pm
utility included on the distribution CD-ROM. This version of r pmprovides
the standard functionality of the Red Hat RPM facility, except that all
operations are relative to the BlueCat Linux installation directory.

The BlueCat Linux r pmis totally independent of any RPM facility installed
on the cross development host. For example, the query function of BlueCat
Linux r pmshows information only for the RPM packages installed using
BlueCat Linux installation tools.

NOTE: To activate BlueCat Linux r pm the BlueCat Linux environment must first be
set up. This is done by sourcing the SETUP. sh script at the top of the BlueCat Linux
installation directory. After exiting the version of r pmincluded in the BlueCat Linux
distribution, the next execution of r pmcalls the default cross development host RPM
facility, if any.

Use BlueCat Linux r pmas appropriate to manage the BlueCat Linux
packages. For instance, the following command shows all BlueCat Linux
packages installed on the cross development host:

Bl ueCat:$ rpm-qa
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BlueCat Linux Directory Structure

16

Overview

The installation procedure described earlier results in creation of the BlueCat
Linux directory on the cross development host. The structure of the
directory is shown in Figure 1-4:

| $BLUECAT_PREFI X |

bin/

infol
_| lib/

lib/

—|<cpu>—|ynx—|inux—bluecat/

bin/
doc/

include/

infol

lib/

libexec/

man/

sbin/

src/

_| SETUP. sh |

Figure 1-4: BlueCat Linux Directory Structure
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BlueCat Linux Components

Table 1-5 briefly describes all the key components of the BlueCat Linux
directory structure.

Table 1-5: BlueCat Linux Directory Structure Components

Node Description
$Bl ueCat _PREFI X Installation directory
- bin/ Target board binaries
- boot/ Target board boot directory
- cdt/ Cross development tools
-- bin/ Cross development binaries
-- include/ Cross development i ncl ude files
-- info/ GNU i nf o files
-- lib/ Cross development libraries
-- man/ Cross development tool manpages
- -Cpu- I ynx-1inux- bl uecat/ Cross development binaries
- deno/ BlueCat Linux demo system configurations
- etc/ Target board configuration files
- lib/ Target board libraries
- shin/ Target board system binaries
- usr/ Target board top-level usr directory
-- bin/ More target board binaries
-- doc/ Various documentation files
-- include/ Target board i ncl ude files
-- info/ More GNU i nf o files
-- lib/ More target board libraries
-- libexec/ Auxiliary files
-- man/ Main manpages
-- shin/ More target board system binaries
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Table 1-5: BlueCat Linux Directory Structure Components (Continued)

Node Description
-- share/ Various target board shared files
-- src/ Main source tree
- var/ Top-level target board var directory
-- lib/ Libraries
-- rpm RPM database
- SETUP. sh Shell script for setting up cross development
environment

The cdt subtree contains all cross developments tools. The majority of the
remaining directories contain files intended for use on the target board.

Setting Up BlueCat Linux Execution Environment

For Linux Cross Development Hosts

Before starting any BlueCat Linux development, the correct execution must
be set up using the following procedure:;

1. Go to the directory where BlueCat Linux has been installed:

$ cd $HOVE/ Bl ueCat

2. Source the shell script to set up the BlueCat Linux
environment variables:

$ . SETUP.sh [tsp]

The SETUP. sh script sets up a number of environment variables used by
BlueCat Linux tools. These environment variables include
BLUECAT_PREFIX, which must contain the absolute path to the BlueCat
Linux installation directory. If the tsp option is specified, the
BLUECAT_TARGET_TSP variable is set to activate the Target Support
Package for the specified target board.
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Additionally, the PATH environment variable is set up so that the BlueCat
Linux cross development tools are located first, before the native host
development tools (if any).

Unsetting the BlueCat Linux Environment

To unset the BlueCat Linux environment, simply close the current shell
session (by closing the xt er mwindow).

Setting Up Multiple Instances of BlueCat
Linux

As already noted, BlueCat Linux is designed for use in a multi-user
environment; it does not have to be installed in a system-wide manner. The
entire BlueCat Linux installation and operation can be performed within a
user-owned directory. Thus, multiple instances of BlueCat Linux can co-
exist on a single cross development host, without interfering with each other
in any way. No additional setup is required, other than each user creating his
or her own installation of BlueCat Linux and setting up the correct execution
environment.

Uninstalling BlueCat Linux

Uninstalling an Entire BlueCat Linux
Installation

To uninstall an entire BlueCat Linux installation from the BlueCat Linux
environment, remove the entire installation tree by entering the following
command:

Bl ueCat: $ cd $BLUECAT_PREFI X
Bl ueCat:$ uninstall [-f]

If the - f option is not specified, the script prompts the user before starting
uninstallation. Otherwise, the entire installation tree is removed without any
prompt. Also, close the current shell to clean up all previous environment
settings.
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Uninstalling BlueCat Linux Support for a
Target Board

To uninstall BlueCat Linux support for a target board from the BlueCat
Linux environment, remove the target board-specific files and directories by
entering the following command:

Bl ueCat: $ cd $BLUECAT_PREFI X
Bl ueCat:$ uninstall [-f] [tspl..tsp2...tspn]

If the - f option is not specified, the script prompts the user before starting
uninstallation. Otherwise, the target board-specific files and directories are
removed without any prompt. Also, if support for the currently active target
board is being removed, close the current shell to clean all previous
environment settings.

Uninstalling a BlueCat Linux Component

As most of the BlueCat Linux components come in RPM formatted
packages, uninstalling a component is as easy as uninstalling a regular RPM
package. This is achieved, for example, with the following command:

BlueCat:$ rpm -e package_name

To find the exact value of package _name, use the - ga argument with the r pm
command. This displays a list of RPM packages installed.

Be careful to set up the BlueCat Linux environment (by sourcing the
SETUP. sh script file at the top of the BlueCat Linux directory tree) before
uninstalling BlueCat Linux. Failure to do so results in the risk of removing or
corrupting a package in the native cross development host installation.
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Developing BlueCat Linux
Applications

This chapter explains developing and maintaining custom BlueCat Linux
applications for embedded target boards.

Overview of BlueCat Linux Directory Structure

Development Directory Tree Structure

Installing BlueCat Linux results in a development directory tree, which is
structured as follows:

$BLUECAT_PREFI X

Target Tools and Files
usr/
bin/
sbin/

Cross Development Tools
cdt/

Demo applications
demo/

Figure 2-1: BlueCat Linux Development Directory

Tree Structure
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Kernel Tree

This section contains a description of the contents of the kernel tree.

Kernel Subdirectory
The BlueCat Linux kernel subdirectory is located in the following area:

$BLUECAT_PREFI X/ usr/ src/|i nux

The structure of the BlueCat Linux kernel subdirectory is the same as that of
the “standard” Linux kernel, version 2.2. The location of the contents is
similar to that of the Linux kernel subdirectory. As a reminder, Table 2-1
shows important areas of the Linux kernel subdirectory:

Table 2-1: Kernel Subdirectory Contents

Kernel
Subdirectory

Contents

['inux/init Functions needed to start the kernel

I i nux/ ker nel Kernel core and system calls

I'i nux/ m Memory management

linux/fs Implementations of various filesystems supported by
Linux kernel

I'inux/ipc Sources for System V IPC, such as semaphores,
shared memory, and message queues

I i nux/ net Implementation of various network protocols
(TCP/IP, ARP, and so on)

linux/lib Some standard C library functions

i nux/ nodul es

The directory in which runtime modules are held

i nux/ i ncl ude

Kernel-specific header files

i nux/drivers

Device drivers for hardware components, divided
into subdirectories according to the device type

i nux/ arch/i 386

Architecture-dependent code for Intel 386 and
compatible processors

nux/ ar ch/ ppc

Architecture-dependent code for PowerPC
processors
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Table 2-1: Kernel Subdirectory Contents (Continued)

Sublfj?:gftlory Contents
|'i nux/arch/arm Architecture-dependent code for ARM processors
I'i nux/arch/sh Architecture-dependent code for SH processors
| i nux/arch/ m ps Architecture-dependent code for MIPS processors

BlueCat Linux Kernel RPM Packaging

The BlueCat Linux kernel subdirectory is unpacked from a number of RPM
packages. The following packages are installed to create the kernel

subdirectory:

Table 2-2: Kernel Subdirectory Packages

Package

Description

kernel _trg-headers-2.2.12-1

C header files for the BlueCat
Linux kernel

kernel _trg-source-2.2.12-1

Source code files for the
BlueCat Linux kernel and kernel
object files built for the default
configuration of the kernel

kernel _trg-target-2. 2. 12-1

Linux kernel binary built for the
default configuration of the
BlueCat Linux kernel

kernel _trg-doc-2.2.12-1

References to options that can
be passed to the BlueCat Linux
kernel at load time

kernel _trg-bcboot-2.2.12-1

BlueCat Linux boot record
template used for copying
BlueCat Linux on a hard disk or

a floppy

kernel _trg-pcntia-cs-2.2.12-1

BlueCat Linux loadable kernel
modules, the daemon and
device drivers for PCMCIA
adapters (x86 target board only)
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BlueCat Linux Kernel v/s “Pristine” Linux Kernel

All changes to the “pristine” source files of the Linux kernel made by
BlueCat Linux are contained as patches in the sources of the Linux kernel
RPM package. These are available on the BlueCat Linux Source Architecture
CD-ROM in Bl ueCat _target-cpu/ t ar get / SRPVS.

This release of BlueCat Linux has the following BlueCat Linux-specific
patch for the Linux kernel:

SRPMS File kernel trg-2.2.12-1.src.rpm
Patch | i nux-bc. patch. gz
Description BlueCat Linux changes to Linux kernel

Once BlueCat Linux is installed, all the BlueCat Linux-specific changes are
available in the Linux kernel subdirectory. To find these changes, search for
CONFI G_BLUECAT and bl uecat .

Target Board Tools and Files

The subdirectories $BLUECAT PREFI X/ bi n, $BLUECAT_PREFI X/ shi n,
and $BLUECAT_PREFI X/ usr contain ready-to-run tools and files for the
target board. These tools and files are downloaded onto embedded target
boards by including them in the target board filesystem.

Cross Development Tools

All BlueCat Linux development tools are available in the directory
$BLUECAT_PREFI X/ cdt . These tools are used to develop programs and
images for embedded target boards.

Demo Systems

The BlueCat Linux distribution package contains a number of prebuilt,
ready-to-run BlueCat Linux systems. These can be found in the
$BLUECAT_PREFI X/ deno directory.

Each demo system contains bootable images of a BlueCat Linux kernel and
a root filesystem that contains the programs and files required to run the
BlueCat Linux features highlighted by the demo system.
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The $BLUECAT_PREFI X/ denp directory contains a number of
subdirectories. Each subdirectory corresponds to a specific demo system.
Each demo system demonstrates a particular feature of BlueCat Linux. Refer
to Chapter 4, “Demo Systems” for a detailed description of all BlueCat
Linux demo systems included in the distribution.

NOTE: Documented demo systems may be board specific, and may not be included in all
Target Support Packages (TSPs). For details regarding demo systems supported on a
specific target board, please refer to the relevant Target Support Guide (TSG).

OS Loader

The BlueCat Linux OS Loader is a special configuration of BlueCat Linux
that is designed as a firmware-level tool for booting and downloading a
BlueCat Linux application onto a target board. Refer to Chapter 3,
“Downloading and Booting BlueCat Linux” for a detailed discussion of the
OS Loader features.

The OS Loader is in the demo systems directory. Look in the
$BLUECAT_PREFI X/ deno/ osl oader directory for the files required to
build the BlueCat Linux OS Loader.

BlueCat Linux Embedded System
A typical BlueCat Linux embedded system has two components:

e The BlueCat Linux kernel that is customized for an embedded
system

e The root filesystem containing the tools and custom programs
are required by the embedded system to boot and run on the
target board. Normally, the root filesystem also contains the
embedded system application programs.

The BlueCat Linux development tools enable the creation of kernel and
filesystem images suitable for booting and downloading onto an embedded
target board, and the creation of application programs for BlueCat Linux.
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Development Process Overview

26

The flow chart in Figure 2-2 shows the major steps of the BlueCat Linux
development process.

‘ 1Install BlueCat Linux on development system ‘

‘ 2 Setup BlueCat Linux execution environment ‘

3 Develop BlueCat Linux embedded system
Customize Develop Develop Develop
BlueCat Linux kemel custom root file system application
kermel drivers wsing nkr oot fs program

4Install BlueCat Linux Systemto target

to herd disk

U B ‘o floppy,
or OS Loades, hard disk or
ortheinstal |
Loader
tofloppy,
hard disk or
i
5 Boot BlueCat Linux ¢
Boot Boat Boat Boot Boot OS Loader Boot OS Loader
BlueCat Linux BlueCat Linux BlueCat Linux BlueCat Linux
fromfloppy fromhard disk fromROMHash fromnetwork
usina firmaere Boot Boot
BlueCat Linux BlueCat Linux
fromnetwork from parallel port
usina OS Loader usina OS Loader

Figure 2-2: BlueCat Linux Development Flow Chart

As shown in the flow chart, the procedure for developing an embedded
BlueCat Linux system is:

1. Install BlueCat Linux on the cross development host. The
installation procedure is described in detail in Chapter 1,
“Installation.”

2. Set up the BlueCat Linux execution environment on the cross
development host. This is done by sourcing the script
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SETUP. sh from the top of the installation directory. For
additional details, refer to Chapter 1, “Installation.”

Develop a custom BlueCat Linux system for the embedded
target board using the cross development tools. The actual
development may involve any of the following activities:

- Customizing the BlueCat Linux kernel configuration
- Developing custom kernel drivers and features

- Developing custom application programs

- Creating the root filesystem using the nkr oot f s tool

Download BlueCat Linux onto the target board. BlueCat
Linux supports the following boot devices:

Floppy disk

Hard disk

Target ROM/flash memory
Network (TFTP or NFS server)

Parallel Port

The device from which the user wants to boot the embedded
target board determines the method for downloading the
embedded system onto the target board, i.e., using:

- Target board firmware

- mkboot tool

- OS Loader

- install demo system

The download procedure is described in Chapter 3.

Boot BlueCat Linux on the target board. Depending on the
boot device on which the BlueCat Linux system is copied, the
target board is booted either:

- Directly from the boot device, or

- Inatwo-step procedure, where the OS Loader is booted
from a boot device (floppy disk, hard disk, or ROM), which
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boots the BlueCat system images from the same or
alternative boot device.

Refer to in Chapter 3 for a detailed description of the BlueCat
Linux boot procedure.

Customizing the BlueCat Linux Kernel

28

This section describes configuring and building a BlueCat Linux kernel for
the embedded system.

Configuring the Kernel

The need to configure the kernel depends on the nature of the user’s
embedded system and application programs. The BlueCat Linux installation
includes a complete, fully prebuilt kernel that corresponds to the default set
of kernel features.

The default configuration of the BlueCat Linux kernel may be appropriate
for the user’s embedded system. Users should refer to the Target Support
Guide for a complete description of the default configuration of the BlueCat
Linux kernel.

However, if the default BlueCat Linux kernel configuration is not
appropriate for a specific embedded system, the kernel must be reconfigured
appropriately.

In general, the user may want to reconfigure the BlueCat Linux kernel for
one or more of the following reasons:

e Customizing for functionality — Modifying a kernel option to add
or remove a kernel feature (for instance, networking support),
or modify the default feature behavior

e Customizing for hardware devices — Modifying a kernel option to
add or remove support for a particular device

e Customizing for size — Removing kernel features not required in
the embedded system in order to reduce kernel size

e Customizing for performance — Modifying a kernel option to
improve the runtime performance of the kernel
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Default Kernel Configuration

Refer to the appropriate Target Support Guide for a complete description of
the default configuration of the BlueCat Linux kernel.

Kernel Configuration Procedure Overview

The BlueCat Linux kernel can be configured in the same way that the
“standard” Linux kernel v. 2.2 is configured. The configuration procedure
consists of the following steps:

1. The configuration takes as input the file . conf i g located in
$BLUECAT_PREFI X/ usr/ src/ i nux directory and
interrogates it to see which components are to be included in
the kernel. The . conf i g file holds the definition of the kernel
configuration options and current assignments.

2. The configuration initiates an interactive interface that leads
the user through the kernel configuration options and allows
changes to current settings.

3. Updated kernel settings are stored back in the . confi g file in
the $BLUECAT_PREFI X/ usr/ src/ | i nux directory. A
number of kernel header files are updated to reflect the
changes in the kernel configuration.

The next kernel build uses the updated header files and rebuilds the kernel,
thus setting the runtime kernel configuration exactly as described in the
.confi g file.

An alternative to this procedure skips Step 2 and updates the kernel header
files based on the options defined by the current . conf i g file in the
$BLUECAT_PREFI X/ usr/ src/ | i nux directory. This approach ensures
that the kernel configuration contained in . conf i g is synchronized with the
kernel header files. This is useful when one is unsure if the configuration in
. confi g is currently being used.

Kernel Configuration Command Interface

There are four ways of modifying the kernel configuration:

* Byusing make confi g—nake confi g starts an interactive
configuration script that allows for updating the BlueCat
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Linux kernel configuration. It does not allow for easy
correction of incorrect choices.

e Byusing make nenuconfig-—nake menuconfig
implements a text-based menu and uses the Cur ses libraries.
If an incorrect choice is made, it is easy to correct.

e Byusing make xconfi g—make xconfigimplementsan
X-based GUI and uses the Tk interpreter. If an incorrect
choice is made, it is easy to correct.

e Byusing make ol dconfi g—nake ol dconfi g does not
allow for kernel configuration. Instead, it simply updates the
kernel header files to reflect the current settings in . confi g.

In each case when the process is complete, the updated kernel configuration
file, . confi g, is saved back in the SBLUECAT PREFI X/ usr/ src/ | i nux
directory. The appropriate kernels are updated to reflect the changes in
configuration.

The configuration process in itself does not rebuild the kernel. The user must
explicitly rebuild the kernel to enable the new kernel configurations.

Building the Kernel

As mentioned earlier, the BlueCat Linux distribution contains a prebuilt
kernel configured to include the default set of features. If the default
configuration of the BlueCat Linux kernel satisfies the user’s embedded
system needs, the user may not need to rebuild the kernel.

The BlueCat Linux kernel has to be rebuilt in either of the following cases:

e The BlueCat Linux kernel has been configured to define a
kernel configuration that is different from the default kernel
configuration.

e Custom updates have been made to the BlueCat Linux kernel
source files or a new kernel feature (such as a hardware device
driver) has been added.

Building the Kernel for an x86 Target Board
A BlueCat Linux kernel can be built in three different ways:

e It can be built to boot from a floppy disk or hard disk.
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e It can be built for downloading directly to the target board
using OS Loader.

e It can be built to boot from target ROM/flash memory.

The following instructions for building a kernel are based on an x86 target
board. For instructions and examples specific to a target board, please
consult the relevant Target Support Guide.

Building the Kernel to Boot from Floppy Disk or Hard Disk

The make bzl mage command builds the new kernel and creates the
compressed kernel image ready for copying on a floppy disk or hard disk.
When the kernel boots, it automatically decompresses when executed.

The make bzi mage command is executed from the
$BLUECAT_PREFI X/ usr/ src/|i nux directory and leaves the new
bzl mage file in the

$BLUECAT_PREFI X/ usr/src/1inux/arch/i 386/ boot directory:

Building a Kernel for Download using OS Loader

It is possible to download a compressed kernel using BlueCat Linux OS
Loader directly to a target board, which, therefore, does not contain a boot
sector.

When executing the neke bzl mage command, an additional file called
bvn i nux. out is created. This file contains the compressed kernel image
and can be found in the

$BLUECAT_PREFI X/ / usr/ src/ arch/i 386/ boot / conpr essed
directory.

The bvni i nux. out file is then downloaded directly to the target board,
uncompressed, and booted.

Building the Kernel to Boot from Target ROM/Flash Memory

The same bv i nux. out image is used to create an image programmable
into the target ROM/flash memory, and is then used to boot the system.

Managing Multiple Kernel Profiles

As described earlier, a specific . conf i g file corresponds to a certain set of
the BlueCat Linux kernel settings. As the kernel is booted on the target
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board, these settings are used to define the runtime behavior of the kernel.
The one-to-one correspondence between a kernel configuration and the

. confi g file can be used in the BlueCat Linux product to manage multiple
kernel profiles for different embedded applications.

The user may need to support multiple kernel profiles within a single
BlueCat Linux installation. Each profile corresponds to, and is used in a
unique embedded system. The approach supported by BlueCat Linux is very
simple:

1. Maintain a separate . conf i g file as a formal description of
each kernel profile.

2. To enable a kernel profile, copy the appropriate . confi g to
the $BLUECAT_PREFI X/ usr/ src/ | i nux directory and
reconfigure the kernel (using make ol dconfi g).

3. Rebuild the kernel.

4. If the kernel configuration is changed by setting any
configuration options to values different from those contained
in the profile’s initial . conf i g file, copy the modified
. confi g in the $BLUECAT_PREFI X/ usr/ src/ | i nux
directory back to the directory that holds the kernel profile.

The BlueCat Linux tool mkker nel included in the cross development tools
is a sample implementation of this procedure. The syntax for nkker nel is:

mkker nel new_config_file resulting_kernel_filename

The new_config_file file specified as the first parameter is copied to . confi g
in the $BLUECAT_PREFI X/ usr/ src/ | i nux directory. Having done this,
nkker nel runs make ol dconfi g and then builds the kernel. The second
parameter resulting_kernel_filename specifies the location for copying the
resulting kernel image.

Clearly, mkker nel does not implement all the flexibility of BlueCat Linux
kernel development that may be required. It is provided as a simple example
of a tool that is used to maintain multiple kernel profiles. Please refer to
Appendix E, “mkkernel Command Reference.”

The shell script implementing nmkker nel is available in the
$BLUECAT_PREFI X/ cdt / bi n directory.
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Debugging the Kernel

GDB is used to debug BlueCat Linux device drivers and kernel code from
the BlueCat Linux cross development host.

Kernel Debugging Requirements

To use the cross GDB for kernel debugging purposes, the following items
are required:

*  The target board BlueCat Linux with the kernel debugger
enabled

e The BlueCat Linux cross development host

e Acserial line connection between the BlueCat Linux target
board and the cross development host

Building a Kernel for Debug Purposes

To build a BlueCat Linux kernel for debugging purposes at the source level,
compile the device driver (or code to be debugged at the source level) with
the - g option. Edit the appropriate makefile to include the - g option for
compilation.

To enable the kernel debugger, turn the CONFI G_BLUECAT_KDBG kernel
option on by setting it to Y in the Ker nel Hacki ng menu of an
appropriate make confi g operation.

Debugging

Virtually all the normal GDB features are available for kernel debugging
purposes:

e Source-level variable examination
»  Source-level single-stepping

«  Disassembling kernel memory

e Call stack chain examination

e Task support

gdb on the cross development host actually talks to the BlueCat Linux
kernel debugger, which is embedded in the kernel on the target board. The
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BlueCat Linux kernel debugger works as a server and performs the following
basic operations to requests made by gdb:

e Memory read

e Memory write

e Register examination

e Execution resumption

e Single stepping
Hence, the target board must have the BlueCat kernel debugger
downloaded. The kernel debugger is configured using the

CONFI G_BLUECAT_KDBG option. To build a BlueCat Linux kernel with the
kernel debugger, turn this option on and then rebuild the kernel.

NOTE: Debugging is available only from a remote cross development host. There is no
self or local kernel debugging.

CAUTION! Kernel debugging stops the entire operating system; the operating system
does not respond when the kernel is at a breakpoint or is stopped by the debugger.

Setting Up Serial Ports

A dedicated serial port for kernel debugging is required for reliable
communication. This serial port can be configured using the kernel
configuration procedure.

The options CONFI G_BLUECAT_KDBG_TTYS][ 0- 3] are used to configure
the / dev/ t t yS[ 0- 3] devices as a kernel debugger serial line port. The
default kernel debugger serial port is / dev/ t t yS1. The target board serial
port must have parameters matching those of the cross development host,
such as baud rate, parity, bit, and type.

CAUTION! Do not use the set r enot ebaud gdb command, because it can
cause BlueCat Linux kernel debugger/GDB communication problems.
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NOTE: The kernel debugger on the BlueCat Linux target board is configured to
communicate with the cross development host GDB using the default serial line
parameters; 9600 bps baud rate, no parity, 8 data bits, 1 stop bit.

Starting Kernel Debugging

As with other components of BlueCat Linux, it is important to set up the
BlueCat Linux environment before calling the cross GDB. On the cross
development host, change to the kernel directory

($BLUECAT_PREFI X/ usr/src/ i nux) and start gdb, specifying the
kernel image as the parameter:

Bl ueCat: $ nw vni i nux

NOTE: vni i nux is a kernel image that contains symbol information required by the
cross development host GDB for debugging the BlueCat Linux kernel. Refer to “Building
the Kernel” on page 30 for a detailed description of building a vl i nux kernel image.

To start a kernel debugging session, use the t ar get r enot e command
and specify an appropriate serial port. For instance:

(gdb) target renote /dev/ttySl
Renot e debuggi ng using /dev/ttySl
0xc0123456 i n kdbg breakpoint ()

(gdb)

The BlueCat Linux kernel debugger stops the kernel at an early stage in the
kernel initialization procedure. This creates a synchronization point for the
cross GDB and the kernel debugger.

The cross GDB can be run both prior to or after loading a target board
kernel. When running prior to the kernel, GDB waits for the
synchronization signal being sent by the target board BlueCat Linux kernel
debugger at the earlier stages of initialization. If the debugging session is
begun after the target board kernel is up, the cross development host GDB
attaches to the kernel by sending special synchronization signals to the target
board kernel debugger.

Once communication is established, gdb reports the location of the kernel
interrupt.

If gdb returns the following message:

Coul dn't establish connection to renote target
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try the t ar get command again. Persistence of this error may be due to
incorrect communication port/parameters, or incorrect target board
configuration (i.e., not enabling the BlueCat Linux kernel debugger).

Now set breakpoints at desired kernel locations and use the cont i nue
command to resume the kernel. Once the kernel hits a breakpoint and stops,
it is possible to examine variables and the call stack chain, single-step, and
continue, as one would for user process debugging.

Interrupting the Kernel

To interrupt a running kernel, press Ctrl-C at the cross gdb, while it is
waiting for the target board to stop as one would for user process debugging.
gdb sends the break-in character to stop the target board kernel.

NOTE: If the user presses Ctrl-C while BlueCat Linux is running a user mode
program, the following message appears on the cross development host console:

(gdb) ¢

Cont i nui ng.

Program recei ved signal SIGIRAP, Trace/breakpoint trap.
0xc0131059 in kdbg_breakinst ()

(gdb)

This is because the kernel debugger is designed not to interfere with user programs, so the
kernel debugger switches into the kernel before entering the debugger and stops at the
function kdbg_ breakinst.

Finishing Kernel Debugging

To finish a debug session and let the target board kernel resume freely,
detach the target board at the gdb prompt or quit GDB:

(gdb) detach
Endi ng renot e debuggi ng.

(gdb)

CAUTION! If a kernel debugging session is accidentally terminated due to a
communication error or some other unexpected reason, gdb may not have had a chance to
remove breakpoints before the termination. If this happens and a new kernel debug session
is started, the kernel may be trapped at a breakpoint indefinitely, until the original
instruction at the breakpoint location is restored manually with a command like pr i nt
or until the kernel is reloaded (restarted). gdb currently provides no convenient way to
restore the original instructions.
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BlueCat Linux Kernel Debugger Extensions

In addition to the standard set of GDB operations, the BlueCat Linux cross
GDB supports the display of contents of kernel data structures.

Table 2-3 describes additional GDB commands:

Table 2-3: Supported GDB Commands

Command Format Example Description
info proc [addr | pid] |info proc 5 | Displayscontentsofa
task_struct kernel
structure for task 1D
pid, address addr, or
current task
i nfo inode addr i nfo inode Displays contents of
0xc0240000 ani node structure at
address addr
i nfo bl ock addr i nfo bl ock Displays contents of a
0xc0240000 buf f er _head
structure at address
addr
info sfiles addr info sfiles | Displayscontentsofa
0xc0240000 files_struct
structure at address
addr
info file addr info file Displays contents of a
0xc0240000 | file structure at
address addr
info fifo addr info fifo Displays contents of a
0xc0240000 pi pe_i node_info

structure at address
addr

info sbl ock addr

info shl ock
0xc0240000

Displays contents of a
super _bl ock
structure at address
addr
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Building Application Programs

Use the BlueCat Linux cross development tools to build custom application
programs. The same GNU tools that are used to build the BlueCat Linux
kernel are used to build user-space tools and programs.

The BlueCat Linux cross development tools are configured to build binaries
appropriate for embedded target boards. The cross development tools
ensure that the correct libraries included in the BlueCat Linux distribution
are used to build application programs.

As with other components of BlueCat Linu, it is important to set up the
BlueCat Linux environment before calling the cross development tools to
build application programs. As soon as the BlueCat Linux environment is set
correctly, any reference to the GNU tools call the cross development tools
from the BlueCat Linux cdt / area.

Debugging Application Programs

The BlueCat Linux development tools include the GDB debugger, which is
configured for operation in a cross development environment. Use it to
debug application programs running on the target board from the cross
development host.

This setup involves two components of the GDB debugger:

e The cross GDB, configured as a GDB client, runs on the cross
development host.

e The gdbserver program, conveniently named gdbser ver,
runs on the embedded target board.

gdb and gdbser ver communicate by a serial line or a TCP/IP connection,
using the standard gdb remote protocol.

In the BlueCat Linux directory tree, the gdbser ver binary can be found in
$BLUECAT_PREFI X/ usr/ bi n. The cross GDB binary (gdb) resides in
$BLUECAT_PREFI X/ cdt/ bi n.

Keep a copy of the application program to be debugged on the target board.
gdbser ver does not need the program symbol table, so the user can strip
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the program, if necessary, to save space. gdb on the cross development host
does all the symbol handling.

gdbser ver must be told how to communicate with gdb. It must also be
given the name of the user program and arguments for the program. The
syntax is:

bash# gdbserver COVWM PROGRAM [ ARGS ... ]

COWis either a device name (to use a serial line) or a network target board
name and port number. For example, to debug a program named

t est _pr og with the argument f oo. t xt and to communicate with gdb
over the serial port / dev/ tt yS1, type:

bash# gdbserver /dev/ttySl test_prog foo.txt

gdbser ver waits for the cross development host gdb to communicate with
it.
For example, to use a network connection instead of a serial line, enter:

bash# gdbserver target IP: port_number test _prog \
foo. txt

The only difference between the two is that the first argument specifies that
the user is communicating with the cross development host GDB via
network. The target_IP: port_number argument means that gdbser ver is to
expect a network connection from the machine targe_IP to the local network
port, port_number. (Currently, the target_IP component is ignored.) Any
number the user wishes can be chosen for the port number, as long as it
does not conflict with network ports already in use on the target board (for
example, 23 is reserved for t el net ). If the user chooses a port number that
conflicts with another service, gdbser ver prints an error message and
exits.

The same port number must be used with the cross development host gdb
target renote command.

An unstripped copy of the program is needed on the cross development
host, because the GDB client needs symbols and debugging information.
Do not strip the program binary on the cross development host. Start up the
cross GDB from the BlueCat Linux environment using the name of the local
copy of the program as the first argument. (The - - baud option may also be
needed if the serial line is running at anything other than 9600 bps.) For
instance, if an unstripped copy of the program is located in the current
directory, start gdb as follows:

Bl ueCat: $ gdb -nw test_prog
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Then, use t ar get r enot e to establish communication with gdbser ver.
Its argument is either a serial device name or a network port descriptor in the
formtarget | P: port_nunber. For example:

(gdb) target remote /dev/ttySl
communicates with the target board via the serial line / dev/ tt yS1, and
(gdb) target rempote 1.0.0.1:2345

communicates via a TCP connection to port 2345 on the embedded target
board 1. 0. 0. 1. For TCP connections, the gdbser ver must be started
prior to using the t ar get r enot e command. Failure to do so may result in
an error message on the cross development host.

Once the connection between the cross development host gdb and
gdbser ver is established, use the gdb command line interface to debug the
application program.

Building a Root Filesystem

40

This section describes building a root filesystem for an embedded BlueCat
Linux system. BlueCat Linux requires a root filesystem for booting and
initializing the embedded system.

BlueCat Linux Root Filesystem Utility —
mkrootfs

nkr oot f s is a cross development tool that creates a single file, the image
containing a root filesystem that can be booted on a target board.
Depending on selected options, mkr oot f s creates an image of one of the
following types:

e Bootable: A compressed RAM filesystem image that can be
directly booted onto the target board. When the kernel is
booted on the target board, it automatically unpacks the
filesystem into RAM.

e Installable: A tar image that can be copied into a hard disk on
the target board or NFS-mounted and then used to boot the
embedded system.
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e Downloadable to target flash memory: A Flash File System (FFS)
image that can be downloaded into target flash memory and
then used to boot the system.

Refer to Chapter 3 for a detailed discussion of the BlueCat Linux boot
procedure. Also refer to Appendix C, “mkrootfs Command Reference.”

mkrootfs Specification File

The mkr oot f s utility creates a root filesystem that is described in a
specification file. The specification file defines the exact layout of the target
board files and directories included in the root filesystem.

The mkr oot f s specification file syntax includes a comprehensive set of
commands to create a minimal filesystem for the target board. For instance,
mkr oot f s allows for the creation of a directory, and placement of individual
files in that directory. Alternatively, the user can copy an entire directory
recursively into the target board root filesystem and then remove certain files
and subdirectories that are not needed for custom applications.

For each file and directory, the owner ID and access permissions can be
specified as appropriate for the application at hand. Device nodes and
symbolic links can be established for the creation of a bootable root
filesystem.

If the - | option is specified in the call to nkr oot f s, mkr oot f s
automatically includes all the shared libraries required for all the tools and
programs included in an embedded system’s root filesystem. This is done by
scanning each executable and including in the filesystem all the shared
libraries on which it depends. For more information, refer to Appendix C,
“mkrootfs Command Reference.”

Images Created by mkrootfs

If the - T option is specified in the call to nkr oot f s, mkr oot f s creates a
tar file containing all the files and directories that make up the root
filesystem. This tar file can be copied as-is into a partition on a hard disk,
and then mounted as a root filesystem when BlueCat Linux boots on the
target board. Alternatively, the tar file can be copied on an NFS server and
then NFS mounted as the root filesystem on the target board.
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If the —J option is specified, mkr oot f s creates a Flash File System (FFS)
image. This image can be downloaded into target flash memory and then
mounted as a root filesystem when BlueCat Linux boots on the target board.

If neither the - T or - J option is specified, mkr oot f s creates a compressed
root filesystem image. This image can be copied on a floppy disk, a hard
disk, or a ROM. When BlueCat Linux boots on the target board, it
automatically loads the filesystem image to RAM and mounts it as the root
filesystem.

Managing Multiple Embedded Applications

As described earlier, a typical BlueCat Linux system is composed of the
following components:

e The BlueCat Linux kernel customized for the embedded
application; the kernel configuration of a particular kernel
image is fully defined by a . confi g file.

e The root filesystem containing all the tools and custom
programs used by the embedded application; the root
filesystem is fully defined by a specification file and may
contain application programs.

The simplest approach to develop and manage multiple embedded systems
is to maintain system-specific . conf i g and specification files in a separate
directory. The same approach is used for the BlueCat Linux demo systems.
The nkker nel tool is used to rebuild kernels for embedded systems. The
nkr oot f s tool is used to build root filesystem images.

Optimizing Footprint

42

Customizing the Kernel for Size

The user can configure the BlueCat Linux kernel to include only those
kernel features that are needed for the embedded application. Getting rid of
unnecessary kernel features may often result in considerable reduction of the
kernel image size.
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Using mkrootfs to Build a Minimal
Filesystem

The nkr oot f s tool lets the user handpick files and directories included in
the target board filesystem used by the embedded BlueCat Linux system. If
the size of the target board filesystem is an important factor for the
embedded system, optimize the mkr oot f s specification file to include only
those files and directories that are absolutely necessary.

For instance, if the specification file uses a cp command to include an entire
directory in the target board filesystem and there are files in that directory
that are not needed for the application, use the r mcommand to remove
them. Alternatively, use the cp command to copy files one at a time instead
of copying entire directories.

Discarding Symbols from Files

Usethestrip on/of f command in the nkr oot f s specification file to
choose program files and libraries to be stripped of symbols. When file
stripping is on, all subsequent copy commands are performed using
appropriate stripping options. If the file is an executable, all symbols are
removed (the —S option in obj copy). If the file is a library, only the
debugging symbols are stripped (the —g option).

Stripping symbols saves a considerable amount of space in the resulting
target board filesystem. In general, one should not strip symbols of only
those executables and libraries that need symbols because of debugging or
dynamic/runtime linking requirements. All other files may be safely stripped.

Getting Necessary Shared Libraries

Use the mkr oot f s —| option to turn on automatic adding of all the shared
libraries used by the tools and programs included in the target board
filesystem. With this option, each executable is scanned and all the shared
libraries it depends upon are added to the target board filesystem.
Furthermore, after the target board filesystem is built, mkr oot f s runs the
| dconf i g utility to create the cache and all appropriate symbolic links.

Using the —I option ensures that the target board filesystem contains only
those shared libraries that are, in fact, used in the embedded application.

By default all shared libraries are debug-stripped on copy.
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Using Static Libraries

If the embedded system configuration is small and the target board runs a
single application program, or multiple different application programs but
not concurrently, using shared libraries may be a more expensive option in
terms of disk and memory space usage, than statically linking libraries into
the application programs. This is because statically linked programs can be
fully stripped, while shared library versions must retain all symbols. Carefully
weigh trade-offs to decide whether to use shared libraries in an embedded
configuration.

By default, gcc makes an executable program use shared libraries. If
statically linking an application is desired, use the —st at i ¢ option when
calling gcc.

Using the Memory Sizing Benchmark

Use the BlueCat Linux memory sizing benchmark to determine the memory
requirements for an embedded system. The memory sizing benchmark is
based on extensions to the Linux kernel that are dedicated to the task of
collecting various memory usage statistics. The extensions can be configured
into the Linux kernel using the CONFI G_BLUECAT _MEMSI ZE kernel
configuration option.

When the memory sizing option is enabled in the kernel, the following
runtime memory usage statistics are collected in a number of files residing in
the / pr oc area on the target board:

/ proc/ menmst att otal System-wide memory usage statistics

/ proc/ memst at proc  Process-specific statistics for currently
running processes

/ proc/ memst at hi st Process-specific statistics for finished
processes

/ proc/ memst at t racepage Traceback of kernel components that
have allocated significant amounts of RAM

To get access to the data collected in the / pr oc files, simply read the
contents using standard UNIX commands. For instance:

bash# nore /proc/nenstatt ot al
bash# nore /proc/ nenst at hi st
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The format of each / pr oc file maintained by the benchmark is described

below:

/ proc/ menst att ot al contains the following fields:

Tot al

Used

Requi red

Buffers
Cache
Shar ed
Swap
VMAI | oc
KMAI | oc

Total amount of RAM controlled by
BlueCat Linux

Memory allocated by the kernel for internal
data, processes data, caches, and others

Memory allocated by the kernel excluding
memory allocated for the buffer and page
caches (Minimum recommended size for
each cache is also displayed.)

Memory used by the buffer cache
Memory used by the page cache

Memory taken by shared memory regions
Swap space currently in use

Kernel memory allocated via vimal | oc

Kernel memory allocated via knmal | oc

In addition to the current values for each field, except for Tot al , the file
shows a maximum value reached by the respective field since the most recent
read of the file (or system boot). Tracebacks for kernel calls during which the
maximum value was achieved are listed at the end of the file.

/ proc/ menst at pr oc shows the following fields for each running process:

Process
Li braries

Tot a

St ack
Dat a

Locked

Process name and pid
Libraries loaded by the process

Total amount of virtual memory allocated
for the process

Stack size

Size of process data including static data and
heap

Memory locked by the process (i.e., process
memory that cannot be swapped out to disk)
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Mapped Size of memory regions mapped from files
(including the binary image and libraries)

Shar ed Memory shared with other processes
For all the fields, the current and maximum values are shown.

/ proc/ menst at hi st contains the same information as
/ proc/ menst at pr oc but only for the finished processes (only maximum
values are listed).

/ prooc/ menst at t r acepage contains information about memory
allocators in the kernel. Each line of this file has the following format:

nnnnnnnn Oxaaaaaaaa Oxaaaaaaaa ....

where nnnnnnnn is the total number of requested pages (in decimal), and
Oxaaaaaaaa . ... isa traceback of the memory allocator.

The memory tracking facility requires some memory itself. For example, the
memory for the text reports is allocated via vnal | oc.

NOTE: A read of each file clears the corresponding statistics. The user has to use the
system to its maximum memory allocation.
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Linux

This chapter explains the downloading and booting of BlueCat Linux on
embedded systems. The BlueCat Linux OS Loader is discussed in detail.

BlueCat Linux Boot Procedure Overview

BlueCat Linux can be booted on the target board using one of the following
boot scenarios:

Copy BlueCat Linux onto a floppy disk and then boot BlueCat
Linux onto the embedded target board from the floppy disk.

Copy BlueCat Linux onto a hard disk and then boot the target
board from the hard disk.

Download BlueCat Linux into target ROM/flash memory and
then boot the target board from ROM/flash memory.

Boot BlueCat Linux onto the embedded target board from a
network using the BlueCat Linux OS Loader.

Boot BlueCat Linux onto the embedded target board from a
network using the target board firmware.

Boot BlueCat Linux onto the embedded target board from a
network or parallel port using the BlueCat Linux OS Loader.
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mkboot Cross Development Tool

The nmkboot cross development tool can be used to copy BlueCat Linux
onto a floppy disk or a hard disk from the cross development host. As soon
as mkboot completes the copy successfully, the floppy disk or hard disk can
be connected to the target board, which can then be booted from the newly
connected disk.

nmkboot is capable of the following functionalities:

e Copying the BlueCat Linux boot sector to the media

e Copying a compressed kernel image to the media; the
compressed kernel image is copied after the boot sector

e Setting the command line of the kernel booted from the
compressed kernel image; the kernel command line is stored
in one of the first sectors on the disk

e Copying the compressed root filesystem image to the media;
the compressed filesystem is loaded by the kernel into RAM
and mounted as the root filesystem. The filesystem image is
stored on the media following the compressed kernel image

«  Defining for the kernel the root filesystem that must be
mounted on the boot

Additionally, mkboot can be used to create a BlueCat Linux image
composed of a Linux kernel and a compressed filesystem. This image can be
booted onto the target board from a network using the target board’s native
firmware, or programmed into target ROM/flash memory.

For more information, refer to Appendix D, “mkboot Command
Reference.”

BlueCat Linux Boot Scenarios

Booting BlueCat Linux from a Floppy Disk

This section explains booting BlueCat Linux on the embedded target board
from a floppy disk.
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Copying BlueCat Linux onto Floppy Disk
To create a bootable floppy disk containing BlueCat Linux, use the following

procedure:
1.

fdo

-b
-k

On the cross development host, insert a floppy disk into the
floppy drive corresponding to the / dev/ f dO special node.

Write permission is required to write to / dev/ f dO. If needed,
do the following as a superuser:

# chnod uga+rw /dev/fdO

Copy BlueCat Linux onto the floppy disk using the nkboot
utility. For example, to copy the BlueCat Linux OS Loader,
execute the following commands:

Bl ueCat: $

cd \

$BLUECAT_PREFI X/ denp/ osl| oader

Bl ueCat: $
Bl ueCat: $
/ dev/ fdO

Bl ueCat: $
Bl ueCat: $

where:

nkboot -b /dev/fdoO
nkboot -k osl oader. di sk \

nkboot -f osl oader.rfs /dev/fdO
nkboot -r /dev/fdO /dev/fdO

Floppy disk; for Windows host, replace with
A

Copies the BlueCat Linux boot sector

Copies the compressed kernel to the
medium

Copies the compressed root filesystem
image to the medium

Sets the device node on the target board to
mount as the root filesystem or uncompress
the filesystem image

For more information on the nkboot command, refer to
Appendix D, “mkboot Command Reference.”
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Booting BlueCat Linux on x86 from Floppy Disk

On a target Intel-based PC target board, booting BlueCat Linux from a
floppy disk works as follows:

1.

First, the BIOS loads the first sector (the boot sector) of the
floppy disk, and executes the code found there.

The boot loader found in the boot sector loads the
compressed BlueCat Linux kernel, the kernel command line,
and the setup code.

The setup code is called.

The setup code obtains certain system parameters from the
BIOS (memory size, and so on), and stores them for the
BlueCat Linux kernel.

It then enters protected mode and calls the BlueCat Linux
kernel entry point.

The kernel decompresses itself and begins the OS
bootstrapping process.

Depending on the root device settings and command line
parameters, the root filesystem is mounted from a hard disk, a
Flash File System (FFS), a network filesystem using NFS, or
the compressed root filesystem image on the floppy disk is
decompressed into a RAM disk and mounted as the root
filesystem.

Booting BlueCat Linux from Hard Disk

This section explains how to boot BlueCat Linux onto the embedded target
board from a hard disk.

Copying onto Hard Disk from Cross Development

Host

To copy a BlueCat Linux system onto a hard disk from the cross
development host, use the following procedure:
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1. Attach the hard disk to the cross development host.

2. Create a boot partition to hold the kernel. This operation
requires root privileges, so be sure to switch to the r oot
account. For example;

# fdi sk /dev/ hda
and then proceed to create a partition on the disk.

NOTE: f di sk shows the number of bytes contained in a disk cylinder. Use this
number to calculate a boot partition size in cylinders sufficient for the compressed kernel
image. Failure to allocate sufficient space results in BlueCat Linux crashing at boot.

3. If the boot is from the compressed root filesystem, the copy
onto the hard disk is exactly the same as the for floppy disk,
except that the hard disk device node for x86 must be used
instead of the floppy device node in all the commands. Refer
to “Copying BlueCat Linux onto Floppy Disk” on page 49 for
details.

For this boot scenario this step completes the copy.

4. If the filesystem is mounted from a partition on the hard disk,
create the partition using f di sk.

5. Create the filesystem on the newly made partition.

# nke2fs /dev/ hda2

6. Copy the root filesystem from the tar file created by
mkr oot f s - T to the newly made partition. For instance, the
following commands copy the root filesystem of the OS
Loader:

# nmount /dev/hda2 /mt1l

#cd /mtl

# tar xvf osloader.tar \
user’s/BlueCat/Linux/installation/point/deno/ osl oader /

7. Unmount the hard disk:

# cd /
# umount /mmt 1
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8. At this point, return to the BlueCat Linux environment. Copy
the BlueCat Linux boot sector and kernel to the hard disk
using the nkboot tool.

- Onan x86:

Bl ueCat:$ nkboot -b -k \
osl oader. di sk/ dev/ hda
Bl ueCat : $ nkboot -r /dev/hda2 /dev/hda

These commands make the kernel reside at the beginning of
the disk, and configure it to mount / dev/ hda2 as the root
filesystem.

9. Shut down the cross development host, disconnect the hard
disk, and attach the disk to the target board.

Copying BlueCat Linux onto Hard Disk using OS
Loader

To copy BlueCat Linux onto a hard disk attached to the target board using
the OS Loader, use the following procedure:

1. Attach the hard disk to the target board.

2. Boot the OS Loader on the target board from any of the boot
devices supported on it. The OS Loader demo system can be
found in $BLUECAT_PREFI X/ dero/ osl oader .

NOTE: Make sure that support for the type of disk being used is configured in the OS
Loader. If necessary, reconfigure the OS Loader to add support for the hard disk.

3. Asuccessful boot brings up the BLOSH prompt on the target
board console. Set the BLOSH environment variables,
specifying the BlueCat Linux system to copy. For example:

set 1P 1.0.3.2
set HOST 1.0.3.1
set |F ethO

set KERNEL tftp /tftpboot/disk.disk
set FILE tftp /tftpboot/disk.tar

V V V VYV

4. Create a partition to hold the kernel. For example:

> exec fdisk /dev/hda
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5. Then proceed to create a partition on the disk.

NOTE: fdi sk shows the number of bytes contained in a disk cylinder. Use this
number to calculate a boot partition size in cylinders sufficient for the compressed kernel
image. Failure to allocate sufficient space results in BlueCat Linux crashing at boot.

When copying onto a DiskOnChip device, the target board
must be reset after partitioning:

> sync
> sync
> reset

6. Create a second partition to hold the root filesystem using
f di sk.

7. Create a filesystem on the newly made partition.
For example:

> exec nke2fs /dev/hda2

8. Mount the partition on the hard disk. For example:

> nmount /dev/ hda2 / mt

9. Untar the root filesystem and copy it from the TFTP server:;

> cd /mt
> ntar

10. Copy the kernel image, specifying the root filesystem.
- Onan x86:

> mkboot -b -r /dev/hda2/ /dev/hda
11. Remove the floppy disk and reset the target board:

> sync
> sync
> reset

Copying BlueCat Linux with Compressed Root
Filesystem to Hard Disk

The procedure in “Copying BlueCat Linux onto Hard Disk using OS
Loader” describes copying a root filesystem into a partition on the hard disk.
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Alternatively, BlueCat Linux can be booted using a compressed root
filesystem image copied onto a hard disk.

To copy BlueCat Linux with a compressed root filesystem onto a hard disk
attached to the target board using the OS Loader, use the following

procedure;

1. Attach the hard disk to the target board.

2. Copy the OS Loader on a floppy disk. The osl oader demo
system can be found in the
$BLUECAT_PREFI X/ deno/ osl oader directory.

NOTE: Make sure that support for the type of disk being used is configured in the OS
Loader. If necessary, reconfigure the OS Loader to add support for the hard disk.

3. Asuccessful boot displays the BLOSH prompt on the target
board console. Set the BLOSH environment variables,
specifying the BlueCat Linux embedded system to copy. For

example:

set
set
set
set
set

V V V VYV

IP 1.0.3.2

HOST 1.0.3.1

| F ethO

KERNEL tftp /tftpboot/disk.disk
RFS tftp /tftpboot/disk.rfs

4. Create a boot partition to hold the kernel. For example:

> exec fdisk /dev/hda

5. Then proceed to create a partition on the disk.

NoOTE: f di sk shows the number of bytes contained in a disk cylinder. Use this
number to calculate a boot partition size in cylinders sufficient for the compressed kernel
image. Failure to allocate sufficient space results in BlueCat Linux crashing at boot.

When copying onto a DiskOnChip device, the target board
must be reset after partitioning:

> sync
> sync

> reset
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6. Copy the kernel and root filesystem images on the hard disk.
For example;

- Onan x86:

> mkboot -b -r /dev/hda /dev/hda
7. Remove the floppy disk and reset the target board:
> sync

> sync
> reset

Copying to Hard Disk using install Demo System

To copy BlueCat Linux on a hard disk attached to the target board with the
i nstal | demo system, use the following procedure:

1. Attach the hard disk to the target board.

2. Boottheinstal I demo system on the target board from any
of the boot devices supported on it, for example, a floppy
disk. The i nst al I demo system can be found in the
$BLUECAT_PREFI X/ deno/ i nst al | directory.

NOTE: Make sure that support for the hard disk used is configured in the i nst al |
demo system. If necessary, reconfigure i nst al | to add support for the hard disk.

3. A successful boot brings up the shell prompt on the target
board console.

4. Create a boot partition to hold the kernel. For example:

# fdi sk /dev/ hda
Then proceed to create a partition on the disk.

NOTE: f di sk shows the number of bytes contained in a disk cylinder. Use this
number to calculate a boot partition size in cylinders sufficient for the compressed kernel
image. Failure to allocate sufficient space results in BlueCat Linux crashing at boot.

5. Create a second partition to hold the root filesystem using
f di sk.

6. Create a filesystem on the newly made partition:
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# nmke2fs /dev/ hda2
7. Mount the partition on the hard disk:

# nmount /dev/hda2 / mt
# cd /mt

8. Configure the network. For instance:

# ifconfig ethO 172.16.1.54

9. Untar the root filesystem created by mkr oot fs - T by
copying it from the TFTP server. For instance, the following
command copies the root filesystem of the xcl ock demo
system:

# tftp_i 172.16.1.2 \
/tftpboot/xclock.tar | tar xvf -

10. Copy the kernel image, copying it to a file in the newly created
filesystem on the hard disk. For instance, the following
command Copies the compressed kernel image for the
xcl ock demo system:

# tftp_i 172.16.1.2 \
/tftpboot/xclock.di sk > /mt/xcl ock. di sk

11. Copy the BlueCat Linux boot sector and kernel to the hard
disk using the mkboot tool.

- Onan x86:

# nkboot -b /dev/hda
# nmkboot -k /mmt/ xcl ock. di sk /dev/ hda
# nkboot -r /dev/hda2 /dev/hda

12. Remove the floppy disk and reboot the target board:

# sync
# sync
# reboot -f

The entire i nst al I demo system is available in full source in the BlueCat
Linux installation. It can be used as a starting point for customizing the
installation procedure. The i nst al | demo system includes the full source
of the modified non-interactive t f t p utility (t f t p_i ), which sends the file
being received to the standard output.
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Booting from Hard Disk on an x86 Target Board

On an Intel-based PC system, booting BlueCat Linux from a hard disk
works as follows:

1.

First, the BIOS loads the first sector (the master boot record)
of the hard disk, and executes the code found there.

The boot loader found in the first sector loads the compressed
BlueCat Linux kernel, the kernel command line, and an
additional piece of code, the setup code.

The setup code is called.

The setup code obtains certain system parameters from the
BIOS (memory size, and so forth), and stores them for the
BlueCat Linux kernel.

It then enters protected mode and calls the BlueCat Linux
kernel entry point.

The kernel decompresses itself and begins the OS
bootstrapping process.

Depending on the root device settings and command line
parameters, the root filesystem is mounted from a hard disk or
a network filesystem using NFS, or the compressed root
filesystem image on the hard disk is decompressed into a RAM
disk and mounted as the root filesystem.

Booting from DiskOnChip

Support for a DiskOnChip device in BlueCat Linux is based on a binary
driver for DiskOnChip distributed by the vendor. Currently, support is
available for the x86 target board only.

Adding Support for DiskOnChip in the BlueCat Linux Kernel

1.

Download a binary DiskOnChip driver for Linux 2.2.x i386
v1.21 from the M-Systems Web site (www. m sys. com).

Unpack the driver as described in the DiskOnChip
documentation from the top of the BlueCat Linux installation:
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Bl ueCat: $ cd $BLUECAT_PREFI X
Bl ueCat:$ tar xzf \
user’s/archive/location/ dr i ver. t gz

3. Inthe BlueCat Linux embedded system, turn on the
DiskOnChip kernel configuration option
(CONFI G_BLK_DEV_GENERI C_FLASH_DQC). For example,
run make xconfi g on the kernel configuration and enable
the Di skOnChi p support option in the Bl ock Devi ces
submenu.

4. Build the driver:

Bl ueCat: $ cd $BLUECAT_PREFI X/ usr/src \
/1'inux/drivers/block/flash_doc
Bl ueCat: $ nake

5. The M-Systems DiskOnChip driver is now enabled in the
kernel.

Copying BlueCat Linux to DiskOnChip

The DiskOnChip presents itself to the system as a hard disk. It can be accessed via
device nodes with the major number 62 and the minor number
corresponding to a disk partition (0 for entire disk, 1 for the first partition,
and so forth).

Theinstal | and osl oader demo systems already have special device
files for the DiskOnChip driver integrated in the root filesystem. They are
named /dev/tffs,/dev/tffsl, /dev/tffs2,/dev/tffs3, and

/ dev/ t f f s4. If support for DiskOnChip is added to the kernel, (See
“Adding Support for DiskOnChip in the BlueCat Linux Kernel” on

page 57) DiskOnChip support in the os| oader ori nst al I demo systems
can be enabled and used to copy BlueCat Linux onto the DiskOnChip
device using the same procedure as for a conventional hard disk.

Some important notes on copying BlueCat Linux onto DiskOnChip:

e After partitioning DiskOnChip using f di sk, the system must
be reset in order for the new partitioning to take effect.

e If the target board has both a DiskOnChip and an ordinary
hard disk, there may be a need to reprogram the DiskOnChip
firmware with alternative images provided by M-Systems to
ensure a correct search sequence for the disk boot devices on
the target board, as dictated by the existing application. These
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issues are described in detail in the documentation that comes
with the DiskOnChip hardware.

NOTE: The most convenient way to copy BlueCat Linux onto a DiskOnChip device is
to boot BlueCat Linux from the floppy disk on a system with a floppy controller and a
DiskOnChip. Copy the target BlueCat Linux system onto DiskOnChip, and then move
the DiskOnChip device to the otherwise-diskless target board.

Booting BlueCat Linux from Target
ROM/Flash Memory

This section explains how to boot BlueCat Linux onto the embedded target
board from target ROM/flash memory.

Downloading into Target ROM/Flash Memory
using Firmware

This boot scenario assumes that the firmware has a user command or an
equivalent feature for passing control to target ROM/flash memory. BlueCat
Linux can be downloaded into target ROM/flash memory using either target
board firmware, OS Loader, or the i nst al | demo system.

To download BlueCat Linux into target ROM/flash memory from the target
board firmware, use the following procedure:

1. Create an image suitable for booting from target ROM/flash
memory using firmware. On the cross development host, use
mkboot - mto create a BlueCat Linux image composed of a
compressed kernel image and a compressed root filesystem.
For instance, the following command creates a BlueCat Linux
image for the Hel | o, wor | d demo system:

Bl ueCat : $ nkboot -m-k hello.disk -f \
hello.rfs hell o. kdi

2. Download the BlueCat Linux image into target ROM/flash
memory using an appropriate firmware command. Typically,
there is a special command (or a set of commands) that
downloads an image from a network, and programs it to target
ROM/flash memory. Refer to the appropriate Target Support
Guide for specific commands that can be used to download an
image into target ROM/flash memory from firmware.
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Downloading into Target ROM/Flash Memory
using OS Loader

This section explains downloading BlueCat Linux into target ROM/flash
memory using the OS Loader.

Downloading Kernel and Filesystem Image using OS Loader

This section explains how to download a BlueCat Linux image composed of
a compressed kernel image and a compressed filesystem into target ROM/flash
memory. Such an image can be created on the cross development host using
the mkboot - mcommand. For instance, the following command creates the
BlueCat Linux image for the Hel | o, wor | d demo system:

Bl ueCat: $ nkboot -m-k hello. kernel -f \
hello.rfs hell o. kdi

The deno area of the BlueCat Linux distribution includes prebuilt BlueCat
Linux images composed of a kernel image and a filesystem. These can be
tried for downloading BlueCat Linux images into target ROM/flash
memory, without the need to rebuild them on the cross development host.

To download a composite BlueCat Linux image into ROM/flash memory on the
target board using the OS Loader, use the following procedure:

1. Boot the OS Loader on the target board. The boot can be
from a floppy disk, network, or any other boot device.

2. Partition the target flash memory device using the

f 1 ash_f di sk utility. This requires creating a partition that
resides at the beginning of target flash memory and is large
enough to hold the BlueCat Linux image. The precise
geometry of the partition depends on the size of the BlueCat
Linux image to be downloaded and where the target board
firmware expects to find a bootable image in flash memory.
For example, assuming target flash memory sectors have a size
of 64 KB, the following command creates two partitions. The
first partition resides in the beginning of target flash memory
and can hold a BlueCat Linux image of up to 640 KB:

> exec flash_fdisk /dev/ntdchar0 0-9:10-15

3. Set the BLOSH environment variables, so that the FILE
variable points to the BlueCat Linux image about to be
downloaded. For example:
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> set IP1.0.3.2

> set HOST 1.0.3.1

> set IF ethO

> set FILE tftp /tftpboot/hell o. kdi

4. Download the BlueCat Linux image into the target flash
memory partition created for the image. Use the er ase
option of the f | ash command to erase the flash memory
partition before writing the BlueCat Linux image to it.
For example:

> flash /dev/ntdcharl erase

5. Reset the target board:

> reset

Downloading a Kernel and FFS-Based Root Filesystem
using OS Loader

The procedure in “Downloading Kernel and Filesystem Image using OS
Loader” shows the use of a compressed root filesystem contained in a
composite BlueCat Linux image. Alternatively, a root filesystem can be
downloaded to a Flash File System (FFS), and the kernel then made to
mount it at boot.

Downloading an FFS Image Built on the Cross Development
Host using OS Loader

To download BlueCat Linux with an FFS root filesystem image built on the
cross development host using OS Loader, use the following procedure:

1. Prepare a BlueCat Linux image composed of a compressed
kernel image but not including a compressed filesystem.
Instead, specify the device node number of the target flash
memory partition into which the FFS root filesystem is to be
downloaded. The following example assumes that the root
filesystem is to be downloaded in the second partition:

Bl ueCat: $ nkboot -m -k hello. kernel \
-r 1f02 hel | o. kdi

2. Prepare the FFS image of the root filesystem using the
mkr oot f s utility. For example:
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Bl ueCat: $ nkrootfs -1vJ hello.spec \
hello.jffs

Boot the OS Loader on the target board. The boot can be
from a floppy disk, network, or any other boot device.

Partition the target flash memory device using the

flash_f di sk utility. Create at least two partitions: one for
the kernel image, another for the FFS root filesystem image.
Make sure that the sizes of the first and the second partition
are large enough to hold the kernel image and the FFS image
respectively. For example:

> exec flash_fdisk /dev/ntdchar0 0-4:5-10

Set the BLOSH environment variables, so that the FILE
variable points to the BlueCat Linux image. For example:

> set IP1.0.3.2

> set HOST 1.0.3.1

> set |IF ethO

> set FILE tftp /tftpboot/hello. kdi

Download the BlueCat Linux kernel image, specifying the
target flash memory partition created for it. For example, the
following command places the BlueCat Linux kernel image
into the first flash memory partition:

> flash /dev/ntdcharl erase

Set the BLOSH FILE environment variable to point to the
FFS image to be downloaded into the second flash memory
partition:

> set FILE tftp /tftpboot/hello.jffs

Download the FFS image of the root filesystem specifying the
target flash memory partition created for it. For example the
following command places the FFS image into the second
flash memory partition:

> flash /dev/ntdchar2 erase

Reset the target board:

> reset

BlueCat Linux User’s Guide



Booting BlueCat Linux from Target ROM/Flash Memory

Creating a Root Filesystem in FFS on the Target Board
using OS Loader

The procedure in “Downloading an FFS Image Built on the Cross
Development Host using OS Loader” demonstrates downloading a root
filesystem into target flash memory as a prebuilt Flash File System image.
Alternatively, a root filesystem can be downloaded into target flash memory
using the t ar archive of the filesystem and runtime target board FFS
management tools.

To download BlueCat Linux into target flash memory with an FFS root
filesystem created from the t ar archive, use the following procedure:

1.

Prepare a BlueCat Linux image composed of a compressed
kernel image, but not including a compressed filesystem.
Instead, specify the device node number for the flash memory
partition on which the FFS root filesystem is to be
downloaded. The following example assumes that the root
filesystem is to be downloaded in the second flash memory
partition:

Bl ueCat: $ nkboot -m -k hello. kernel -r \
1f 02 hel | o. kdi

Prepare a tar image of the root filesystem using the nkr oot f s
utility. For example:

Bl ueCat: $ nkrootfs -1vT hello.spec \
hel l o.tar

Boot the OS Loader on the target board. The boot can be
from a floppy disk, network, or any other boot device.

Partition the target flash memory device using the

f1 ash_f di sk utility. Create at least two partitions; one for
the kernel image, another for the tar root filesystem image.
Make sure that the size of the first and second partitions is
large enough to hold the BlueCat Linux kernel image and the
tar root filesystem image respectively. For example:

> exec flash_fdisk /dev/ntdcharO 0-4:5-10

Set the BLOSH environment variables so that the FILE
variable points to the BlueCat Linux kernel image. For
example:
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10.

11.

12.

>set IP1.0.3.2

> set HOST 1.0.3.1

> set |F ethO

> set FILE tftp /tftpboot/hello. kdi

Download the BlueCat Linux kernel image, specifying the
target flash memory partition created it. For example, the
following command places the BlueCat Linux kernel image in
the first flash memory partition:

> flash /dev/ntdcharl erase

Empty the target flash memory partition on which the root
filesystem is to be downloaded. Make sure to reset the FILE
environment variable before calling the f | ash command. For
example:

> set FILE ""
> flash /dev/ntdchar2 erase

Set the BLOSH FILE environment variable to point to the tar
image of the root filesystem. For example:

> set FILE tftp /tftpboot/hello.tar

Mount the target flash memory partition created for the root
filesystem as an FFS. For example:

> mount /dev/ntdbl ock2 / mt

Untar the root filesystem into the FFS copying it from the
TFTP server:

> cd /mmt
> ntar

Umount the target flash memory partition;

> cd /
> unmount / mt

Reset the target board:

> reset
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Downloading into Target ROM/Flash Memory
using install Demo System

This section explains downloading BlueCat Linux into target ROM/flash
memory using the i nst al | demo system.

Downloading Kernel and Filesystem Image using install
Demo System

To download a composite BlueCat Linux image into target ROM/flash
memory using the i nst al | demo system, use the following procedure;

1.

Boot the i nst al | demo system on the target board. A
successful boot brings up the shell command prompt on the
target board console.

Partition the target flash memory device using the

f1 ash_f di sk utility. This requires the creation of a partition
that resides at the beginning of flash memory and large
enough to hold the BlueCat Linux image. The precise
geometry of the flash memory partition depends on the size of
the BlueCat Linux image to be downloaded and where the
target board firmware expects to find a bootable image in flash
memory.

For example, assuming target flash memory sectors have a size
of 64 KB, the following command creates two partitions. The
first partition resides in the beginning of flash memory and is
intended to keep a BlueCat Linux image of up to 640 KB:

# flash_fdisk /dev/ntdchar0 0-9:10-15

Empty the partition into which the BlueCat Linux image is to
be downloaded. For example:

# flash_erase /dev/ntdcharl

Configure the network. For instance:

# ifconfig ethO 172.16.1.54

Download the BlueCat Linux image, copying it to the device
file corresponding to the appropriate target flash memory
partition. For example:

# tftp_i 172.16.1.2 /tftpboot/hello. kdi \
> [dev/ nmtdcharl
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7. Reset the target board:;

# reboot -f

Downloading Kernel and FFS-Based Root Filesystem using
install Demo System

The procedure in “Downloading Kernel and Filesystem Image using install
Demo System” shows the use of a compressed root filesystem contained in a
composite BlueCat Linux image. Alternatively, a root filesystem can be
downloaded to a Flash File System (FFS), and the kernel then made to
mount it at boot.

Downloading FFS Image Built on Cross Development Host
using install Demo System

To download BlueCat Linux using an FFS root filesystem image built on the
cross development host, use the following procedure:

1. Prepare a BlueCat Linux image composed of a compressed
kernel image, but not including a compressed filesystem
image. Instead, specify the device node number for the target
flash memory partition into which the FFS root filesystem is
to be downloaded. The following example assumes that the
root filesystem is to be downloaded in the second partition:

Bl ueCat: $ nkboot -m-k hello. kernel -r \
1f 02 hel | 0. kd

2. Prepare the FFS image of the root filesystem using the
nkr oot f s utility. For example:

Bl ueCat:$ nkrootfs -1vJ hello.spec \
hello.jffs

3. Boottheinstal |l demo system on the target board. A
successful boot brings up the shell command prompt on the
target board console.

4. Partition the target flash memory device using the
f 1 ash_f di sk utility. Create at least two partitions: one for
the kernel image, another for the FFS root filesystem image.
Make sure that the size of the first and second partitions is
large enough to hold the BlueCat Linux image and the FFS
images, respectively. For example:
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# flash_fdisk /dev/ntdchar0O 0-4:5-10

5. Empty the partitions into which the BlueCat Linux kernel and
root filesystem images is to be downloaded. For example:

# flash_erase /dev/ntdcharl
# flash_erase /dev/ntdchar2

6. Configure the network. For instance:

# ifconfig ethO 172.16.1.54

7. Download the BlueCat Linux kernel image copying it to the
device file corresponding to the appropriate partition. For
example:

# tftp_i 172.16.1.2 /tftpboot/hello. kdi \
> /dev/ntdcharl

8. Download the FFS image copying it to the device file
corresponding to the appropriate partition. For example:

# tftp_i 172.16.1.2 /tftpboot/\
hello.jffs > /dev/ntdchar2

9. Reset the target board:

# reboot -f

Creating a Root Filesystem in FFS on the Target Board
using install Demo System

The procedure in “Downloading FFS Image Built on Cross Development
Host using install Demo System” shows the downloading of a root
filesystem into target flash memory as a prebuilt Flash File System image.
Alternatively, a root filesystem can be downloaded into target flash memory
using the tar archive of the filesystem and runtime target board FFS
management tools.

To download BlueCat Linux into target flash memory with an FFS root
filesystem created from the t ar archive on the target board, use the
following procedure:

1. Prepare a BlueCat Linux image composed of a compressed
kernel image, but not including a compressed filesystem
image. Instead, specify the device node number for the target
flash memory partition into which the FFS root filesystem is
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to be downloaded. The following example assumes that the
root filesystem is to be downloaded in the second partition:

Bl ueCat:$ nkboot -m-k hello.kernel -r \
1f 02 hel | 0. kdi

Prepare a t ar image of the root filesystem using the
nkr oot f s utility. For example:

Bl ueCat:$ nkrootfs -1vT hello.spec \
hel l o. tar

Boot the i nst al I demo system on the target board. A
successful boot brings up the shell command prompt on the
target board console.

Partition the target flash memory device using the

f 1 ash_f di sk utility. Create at least two partitions: one for
the BlueCat Linux kernel image, another for the root
filesystem image. For example:

# flash_fdisk /dev/ntdcharO 0-4:5-10

Empty the partitions into which the BlueCat Linux kernel and
root filesystem images is to be downloaded. For example:

# flash_erase /dev/ntdcharl
# flash_erase /dev/ntdchar2

Configure the network. For instance:

# ifconfig ethO 172.16.1.54

Download the BlueCat Linux kernel image, copying it to the
device file corresponding to the appropriate partition. For
example:

# tftp_i 172.16.1.2 /tftpboot/hello. kdi \
> [dev/ ntdcharl

Mount the target flash memory partition into which the root
filesystem is to be downloaded:

# mount /dev/nmdblock2 /mt -t jffs
# cd / mt

Untar the root filesystem created by nkr oot fs - T by
copying it from the TFTP server. For instance, the following
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10.

11.

command downloads the root filesystem of the hel | o demo
system:

# tftp_i 172.16.1.2 /tftpboot/hello.tar \
| tar xvf -

Unmount the target flash memory partition:

# cd /
# unmount / mmt

Reset the target board:

# reboot —f

Booting from Target ROM/Flash Memory using
Firmware

Use an appropriate command of the target board firmware or an equivalent
autoboot feature to make a jump to the entry point of the BlueCat Linux
image in target flash memory.

Refer to the appropriate Target Support Guide for the embedded target board
for a description of the appropriate firmware command.

On a target board, booting BlueCat Linux from ROM/flash memory works

as follows:
1.

The firmware looks into target flash memory for the BlueCat
Linux boot image.

Once it is found, the BlueCat Linux image entry point is
called.

The kernel decompresses itself from target flash memory into
RAM and begins the OS bootstrapping process.

If a root filesystem image is programmed into target flash
memory, the kernel decompresses it into a RAM disk and
mounts it as the root filesystem. Otherwise, a root filesystem is
mounted from a hard disk or an NFS cross development host.

Booting from Extension BIOS on x86

This section explains booting BlueCat Linux on the x86 target board from
an extension BIOS.
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Downloading BlueCat Linux into Extension BIOS

To download BlueCat Linux into ROM/flash memory on the target board,
use the following procedure;

1. Download BlueCat Linux ROM Boot BIOS as an extension
BIOS using target flash memory and BIOS management tools
provided with the target board hardware. The BlueCat Linux
ROM Boot BIOS image, r onboot . i ng is located in the
$BLUECAT_PREFI X/ boot / directory.

NOTE: The BlueCat Linux ROM Boot BIOS image included in the distribution is an
example of a Boot BIOS developed to support booting of BlueCat Linux on one of the
reference target boards based on the x86 architecture (PC-680 Mobile Industrial
Computer™ of Octagon Systems Corporation). It may be necessary to make changes in the
Boot BIOS code to support specifics of custom target board hardware.

Refer to the comments in the source files of the ROM Boot BIOS residing in the
$BLUECAT_PREFI X/ usr/src/1inux/arch/i 386/ boot/ronboot
directory.

2. Create a BlueCat Linux image composed of a compressed
kernel and a compressed filesystem. To do this, use the
nkboot - mcommand on the cross development host.
For instance:

Bl ueCat: $ nmkboot -m -k hello.disk -f \
hello.rfs hello. kdi
creates an image, hel | o. kdi , that can be programmed into
target ROM/flash memory.

3. Program the image created in the previous step into target
flash memory using the flash memory and BIOS management
tools provided with target board hardware.

4. Enable support for extension BIOS on the target board, either
in BIOS or using on-board jumpers, depending on target
board hardware.

5. Reset the target board. BlueCat Linux boots from target
ROM/flash memory.
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Booting from Extension BIOS

On a target Intel based PC board, booting BlueCat Linux from target
ROM/flash memory works as follows:

1.

At initialization, the BIOS performs the ROM-Scan procedure
in search of BIOS extensions. BlueCat Linux ROM Boot
BIOS is found and called for initialization.

BlueCat Linux ROM Boot BIOS intercepts the INT19
interrupt handler (Bootstrap Operating System). The old
INT19 handler vector is saved as INT18.

The BIOS proceeds with the initialization and eventually calls
INT19 to begin the OS bootstrapping process, thus calling the
BlueCat Linux ROM Boot BIOS.

BlueCat Linux ROM Boot BIOS copies the kernel image and
the root file system image from target flash memory into
RAM.

It then calls the new kernel in RAM, which decompresses itself
and begins the OS bootstrapping process.

The compressed root filesystem image in the RAM is
decompressed into a RAM disk, and is mounted as the root
filesystem.

Booting BlueCat Linux over Network or
Parallel Port

This section explains booting BlueCat Linux on an embedded target board
from a network or a parallel port.

Booting over Network using Target Board
Firmware

This section explains booting BlueCat Linux onto the embedded target
board over a network using the target board firmware. This boot scenario
assumes that the firmware has a command or an equivalent feature that
allows booting of an image from a TFTP cross development host.
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Creating an Image for Booting from a Network Using
Firmware

On the cross development host, use mkboot - mto create a BlueCat Linux
image composed of a compressed kernel image and a compressed root
filesystem suitable for booting onto a PowerPC target board from a network
using firmware. For instance:

Bl ueCat:$ nkboot -m-k hello.disk -f hello.rfs \
hel | o. kdi

creates an image ( hel | o. kdi ) suitable for booting from a network using
firmware.

Using Firmware to Boot BlueCat Linux over a Network

To boot BlueCat Linux over a network using target board firmware, use an
appropriate firmware command. Refer to the appropriate Target Support Guide
for a detailed description of the network boot firmware commands on a
specific target board.

Booting over Network or Parallel Port using OS
Loader

This section explains booting BlueCat Linux onto an embedded target board
over a network or parallel port using the OS Loader. This boot scenario
implies that the first step of the boot procedure downloads the OS Loader
onto the target board.

Downloading OS Loader

The BlueCat Linux OS Loader can be downloaded onto a hard disk, floppy
disk, or target flash memory and used to boot BlueCat Linux over a network
using TFTP or NFS, or from a parallel port using PFTP. The procedure to
download the OS Loader onto a bootable medium is the same as for any
other BlueCat Linux system.

Using OS Loader to Boot BlueCat Linux

The BlueCat Linux OS Loader provides a command interface to boot an
embedded target board with BlueCat Linux. Refer to the section entitled
“BlueCat Linux OS Loader Overview” for details on the OS Loader user
interface and features.
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On a target board, booting BlueCat Linux using the OS Loader works as
follows:

1. OS Loader downloads a compressed kernel image, and
optionally, a compressed root filesystem image into the target
board memory.

2. OS Loader shuts down its kernel.

3. OS Loader moves the loaded kernel and filesystem images into
appropriate places in RAM.

4. OS Loader prepares parameters for the new kernel, including
the command line.

5. It then calls the new kernel, which decompresses itself and
begins the OS bootstraping process.

6. The compressed root filesystem image in RAM is
decompressed into a RAM disk, and is mounted as the root
filesystem.

NOTE: The procedure for booting BlueCat Linux on a target board using OS Loader
is also applicable to the i _osl oader demo system.

BlueCat Linux OS Loader Overview

The BlueCat Linux OS Loader is an embedded BlueCat Linux system
enhanced with the ability to boot another BlueCat Linux system on the
target board. The OS Loader is optimized for a small memory footprint,
while keeping the ability to support advanced booting of BlueCat Linux.

The OS Loader is capable of booting BlueCat Linux over a network, using
such protocols as BOOTP, TFTP and NFS. Alternatively, the OS Loader is
capable of booting BlueCat Linux from a cross development host over a
parallel port. This capacity provides a convenient and flexible cross
development environment—since the user does not need to download
BlueCat Linux onto the target board every time the system or user
applications are updated.

Once system development is complete, the OS Loader supports download
of a BlueCat Linux system on the hard disk or flash memory of the
embedded target board. Once BlueCat Linux is downloaded on the target
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board hard disk or flash memory, the OS Loader can be removed and the
final system can boot up directly from the disk.

Structurally, the OS Loader is a combination of the BlueCat Linux kernel
and the BLOSH command interpreter. BLOSH is started as an i ni t
process and provides a command interface implementing booting facilities.

The OS Loader is available in full source. It can be enhanced to support
custom boot devices and protocols.

BlueCat Linux Loader Shell (BLOSH)

74

The BlueCat Linux OS Loader is based on a shell-like utility, BlueCat Linux
Loader Shell (BLOSH), which implements the user interface to BlueCat
Linux booting facilities.

BLOSH Startup Sequence

The BlueCat Linux OS Loader launches BLOSH as ani ni t process. Thus,
initially, BLOSH is the only process that runs on the target board. As with
any i nit - like process, BLOSH is started after the kernel has mounted the
root filesystem in the RAM disk.

At startup, BLOSH reads the configuration file / et c/ bl osh. r ¢ and
executes commands contained therein. If no / et ¢/ bl osh. r c is present in
the root filesystem, no commands are executed.

Having completed the processing of / et ¢/ bl osh. r ¢, BLOSH enters
interactive mode and prompts the user for command input. If interactive
operation with BLOSH is not desired, place all required commands in
/etc/blosh.rc.

BLOSH Environment Variables

BLOSH uses a number of environment variables to configure the BlueCat
Linux boot process. These environment variables may be set up by the
BlueCat Linux kernel or explicitly defined by the user via the BLOSH set
command.

The following is a list of the environment variables used by BLOSH:

BlueCat Linux User’s Guide



BLOSH Environment Variables

CMD

FILE

HOME
HOST

KERNEL

fil e filtname

t f t p filename

nf s directory filename

pf t p filtname

Command line to be passed to the kernel
booted by BLOSH—Empty by default

File downloaded to the RAM disk-based
root filesystem by the r ead command—
This variable has the same format as the
KERNEL environment variable. If IP
auto-configuration is enabled in the BlueCat
Linux OS Loader, this variable is set
automatically.

Default working directory

IP address of the network cross
development host from which BLOSH
downloads BlueCat Linux images—If IP
auto-configuration is enabled in the BlueCat
Linux OS Loader, this variable is set
automatically.

Name of the network interface used by
BLOSH to download BlueCat Linux images

IP address of the target board—If IP
auto-configuration is enabled in the BlueCat
Linux OS Loader, this variable is set
automatically.

BlueCat Linux kernel image to be loaded by
the boot command—Format of this
variable is as follows:

boot_type type_specific_parameters
The following boot_types are supported:

Boots image from the specified file in the
local filesystem

Boots image from the specified file on the
TFTP server

Boots image from the specified file in a
specified directory on the NFS server

Boots image from the specified file on the
PFTP server
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PPORT Name of a character device that represents a
parallel port to load BlueCat Linux images
from—In the standard configuration this
device is / dev/ bpar 0.

RFS BlueCat Linux root filesystem image loaded
by the boot command—This variable has
the same format as the KERNEL
environment variable.

BLOSH Command Reference

BLOSH implements a number of built-in commands. Each command prints
a Usage error message if used incorrectly. A command name may be
reduced to any number of characters. For example, boot can be abbreviated
as b, bo, or boo.

boot — Booting a BlueCat Linux Kernel

boot

The boot command boots a BlueCat Linux system. The location of the
kernel image and optional root filesystem image, as well as the kernel boot
parameters, are specified by their respective environment variables.

If the root filesystem is specified, the booted kernel loads the filesystem
image into RAM and mounts it as a root filesystem. If the root filesystem
variable is not set (i.e., the RFS environment variable is set to an empty
string), the booted kernel image must mount something else as the root
filesystem. This can be, for instance, a filesystem on a local disk, or an NFS-
based filesystem.

If booting from the network, the networking-related environment variables
must be set to appropriate values. Also, the network server machine (either
TFTP or NFS server) must be configured to allow downloading of images
onto the target board.

If booting from a parallel port, the PPORT variable must be set. Also, the
PFTP server must be set up to allow downloading of images to the target
board.

The following command sequence demonstrates booting a BlueCat Linux
system from a TFTP server. Both kernel and root filesystem images are
specified:
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set 1P 1.0.3.2

set HOST 1.0.3.1

set IF ethO

set KERNEL tftp /tftpboot/kernel
set RFS tftp /tftpboot/rootfs. gz
boot

VV VVYVYV

cd — Change Current Working Directory
cd [ directory]

The cd command sets the current working directory for BLOSH. If no
directory is specified, the value of the HOME environment variable is used.

exec — Execute a Program

exec [-r] program [ params]

The exec command executes the specified program found in the BlueCat
Linux root filesystem as a new process. If the —r flag is specified, the new
program completely replaces BLOSH in RAM. The par ans string, if
provided, is passed to the process as the parameters.

For instance, the following command shows the contents of the BlueCat
Linux OS Loader r oot directory.

> exec /bin/ls -t /

(This example assumes that the | s utility is contained in the / bi n directory,
which is not the default case. However, arbitrary utilities and files can be
added to the BlueCat Linux OS Loader filesystem. See “Configuring OS
Loader as a Demo System” under the section “Configuring BlueCat Linux
OS Loader” for details.)

flash — Program Image into Flash Memory

flash /dev/ mdchar n [erase]
The f I ash command downloads the file specified by the FILE environment
variable into the specified flash memory device. If an optional er ase

argument is supplied, the full erase of the specified flash memory device is
performed before programming begins.
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help — Print Help Message
hel p [ name]

The hel p command shows help messages. If no argument is specified, the
list of all supported commands is shown. hel p with a single argument
shows the Usage string for the specified command.

mkboot — Create a Bootable Disk
nmkboot [-b] [-r rootf] /dev/xxx

The mkboot command functions similar to the mkboot utility included in
the BlueCat Linux cross development tools. The mkboot command differs
in that the kernel image, root filesystem image, and the command line are
specified by the BLOSH environment variables as follows:

KERNEL Specifies the kernel image to be downloaded

RFS If set, specifies the compressed root
filesystem image to be downloaded

CMD Specifies the kernel command line

The following command sequence shows the downloading of a BlueCat
Linux kernel and root filesystem onto a hard disk for an x86 target board.
The kernel boots from a hard disk, uncompresses the filesystem in the RAM,
and mounts it as the root filesystem.

set IP 1.0.3.2

set HOST 1.0.3.1

set IF ethO

set KERNEL tftp /tftpboot/disk.disk
set RFS tftp /tftpboot/disk.rfs
nmkboot -b -r /dev/hda /dev/hda

V V.V V VYV

mount — Mount a Filesystem

mount device directory

The mount command mounts a filesystem at the specified directory.
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ntar — Download and Unpack a tar Archive

nt ar

The nt ar command downloads and unpacks a t ar archive into the current
directory. The archive is specified by the FILE environment variable. If the
archive is located on a network, networking-related environment variables
must be set to appropriate values. Also, the network server machine (either
TFTP or NFS) or the parallel port server must be configured to allow
downloading of images onto the target board.

The following command sequence shows the creation of a BlueCat Linux
root filesystem on a partition of the local disk. The archive is copied from a
TFTP cross development host.

set 1P 1.0.3.2

set HOST 1.0.3.1

set |F ethO

set FILE tftp /tftpboot/root.tar
nmount /dev/hdal /mt

cd / mt

nt ar

VVVVYVYVYV

read — Download an Arbitrary File

read file

The r ead command downloads the file specified by the FILE environment
variable and places it in the BlueCat Linux OS Loader root filesystem under
the filename file.

This command is used to download a BLOSH script file. Alternatively, the
r ead command can be used to copy an executable file to the BlueCat Linux
OS Loader root filesystem.

The following sequence copies a BLOSH script from a TFTP server and
executes BLOSH commands contained in the script:

set 1P 1.0.3.2

set HOST 1.0.3.1

set IF ethO

set FILE tftp /tftpboot/script.1.0.3.2
read /my_script

script /ny_script

VVVVYVYV
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reset — Reboot the System

reset

The reset command unconditionally shuts down the BlueCat Linux OS
Loader and performs a hardware reset.

script — Process List of Commands in a File

script file

The scri pt command sequentially executes BLOSH commands contained
in the specified file. If any command fails, the script is halted.

The script file can contain another script, thus allowing recursive scripting.
This feature is especially useful in a scenario where a script must be
downloaded over the network.

Empty lines or lines starting with a “#” character are considered to be
comments and are ignored by the script processor.

The following is an example of a script file that sets up the network
environment variables:

# sanple script file

# set up network vari abl es
set 1P 1.0.3.2

set HOST 1.0.3.1

set IF ethO

# end of script

set — Show or Modify Environment Variables

set var value

The set command shows or modifies environment variables. If no variable
is specified, the command shows all the environment variables and their
respective values. If a variable name is specified without a value, the current
value of the variable is shown. Finally, set with two arguments sets the
variable to a new value.

Quoting is not mandatory in the set command. The remainder of the line,
excluding the leading blank space, is considered to be the new value of the
variable.
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IP Auto-Configuration

The BlueCat Linux kernel supports automated configuration of the station
IP address and routing tables using BOOTP or RARP protocols. The
BlueCat Linux OS Loader supports IP auto-configuration to set the
environment variables necessary for network booting using TFTP or NFS.
When IP auto-configuration succeeds, the following BLOSH environment
variables are set at startup:

IP Set to the station IP address acquired via
BOOTP

HOST Set to the IP address of the server that
answered the BOOTP request

FILE Set to the boot filename acquired via
BOOTP

To enable IP auto-configuration in the OS Loader kernel, the

CONFI G_| P_PNP and CONFI G_| P_PNP_BQOTP configuration options
must be enabled. Note that IP auto-configuration without a properly set up
BOOTP server pauses kernel loading for about one minute and no BLOSH
variables are set.

Setting Up a BOOTP Server

The following steps are necessary to set up the BOOTP daemon on a Linux
server:

1. Information about the IP and hardware addresses of the
stations to be auto-configured using the BOOTP protocol
must be added to the / et ¢/ boot pt ab file. Each station is
described by a line in the following format:

# bootptab file
.defaul ts:\
:dn=es. | ynx. com
: sme255. 255. 255. 0\
:ds=207.21. 185. 10\
:hn:
matri x2:\
: ht =et her : ha=003023000001\
;i p=192. 168. 111. 2\
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:sa=192. 168. 111. 254\

:tc=.defaul ts:
For more advanced information on the boot pt ab file format,
refer to the boot pt ab(5) manual page.

2. If the boot p daemon is not already enabled, add or
uncomment the following line in the / et ¢/ i net d. conf file:

boot ps dgram udp wait root/usr/\
shin/tcpd in. boot pd boot pd
If the /et c/inetd. conf file has been changed, send the
HUP signal to the i net d process to order it to re-read
configuration.
For further information on the i net d. conf file format refer
to the i net . conf (5) manual page.

Setting Up a TFTP Server

To set up the TFTP daemon on a Linux server, uncomment or add the
following line to the / et ¢/ i net d. conf file. This allows TFTP download
from the / t f t pboot directory:

tftp dgramudp wait \
root/usr/shin/tcpd in.tftpd /tftpboot

If / et c/inetd. conf has been changed, send a SIGHUP signal to the
i net d process to order it to re-read configuration.

For detailed information on the / et ¢/ i net d. conf file format, refer to the
i netd. conf (5) manual page.

Booting Images from a Different Subnet

To enable the BlueCat Linux OS Loader to download the kernel and root
filesystem images from an NFS or TFTP server on a different subnet, use
the following procedure;

1. Turn the CONFI G_I P_PNP kernel configuration option on in
the osl oader . confi g file. This is done by running
make xconfi g inthe OS Loader directory and enabling the
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I P: kernel |evel autoconfiguration option inthe
Networking Options submenu.

2. Rebuild the OS Loader and copy it on bootable media, passing
it a kernel command line in the following format:

i p=client-ip:server-ip:gw p: net mask:\
host nare: devi ce: aut oconf
This command line provides the Linux kernel with routing
information. The gateway IP address is specified by the gw-ip
field. For example;

ip=1.0.3.2:172.16.1.2:1.0.3.1::bc-\
test2:ethO
A command line is passed to the BlueCat Linux kernel using
the - ¢ option of the mkboot utility. Refer to the mkboot ( 1)
manual page for a detailed description of the - c option.

3. Boot the OS Loader on the target board. The OS Loader now
has all the routing data required to load images from a
different subnet.

NOTE: The value of the IP BLOSH environment variable must match the
cl i ent _i p field specified in the kernel command line.

Setting Up an NFS Server

To enable the BlueCat Linux OS Loader to download kernel and root
filesystem images from an NFS server, the directory that the images reside in
must be exported from the NFS server. To export a directory from a Linux
server, a line in the following format must be added to the / et c/ exports
file:

/ nfsboot 1.0.3.2(r,no_root_squash)

NOTE: If/ et c/ export s has been modified, the expor t f s utility must be run
in order for the changes to take effect.

For more detailed information on the / et ¢/ export s file format and the
export f s utility, refer to the corresponding manual pages.
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Setting Up a PFTP Server

To enable the parallel port booting feature of BlueCat Linux the PFTP
server must be run on the cross development host. This section explains
starting the PFTP server on the different cross development hosts. Please
also refer to Appendix K, “pftpd Command Reference.”

To start the PFTP server, execute the following command in the BlueCat
Linux environment:

Bl ueCat : bash$ pftpd start

To stop the PFTP server, execute the following command in the BlueCat
Linux environment:

Bl ueCat : bash$ pftpd stop

Additional steps are required depending on the cross development host
operating system.

Linux

Before running the PFTP server on the Linux host the low-level driver must
be loaded to allow the daemon to access the parallel port.

To load the low-level driver, execute the following commands under a
superuser (r oot ) account;

Bl ueCat : bash$ cd $BLUECAT_PREFI X/ cdt /\
I'i b/ pftpd/ nodul e

Bl ueCat : bash$ su

Passwor d: root_password

Bl ueCat : bash# bash install.sh

The nodul e has been installed successfully.
Bl ueCat : bash# exit

This action must be repeated after each reboot.

NOTE: On some Linux systems the parallel port is not configured by default, which
prevents the server from finding the port. To fix this, the line

alias parport_| ow evel parport_pc mustbe added to

/ et c/ conf. nodul es or/ et ¢/ nodul es. conf (choose the file that exists on
the Linux installation).
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Windows NT/2000
To start the server the user must log in as a system administrator.

Windows 98
No additional action is required to run the server.

NOTE: Before using the PFTP server on an x86 machine, the parallel port may need to
be configured in BIOS. Some ports require setting the port mode to EPP, ECP, or
ECP/EPP to allow the server to function. For additional information on configuring the
port mode in BIOS, refer to the BIOS user’s manual.

Using BlueCat Linux OS Loader in Embedded
Systems

This section shows some simple examples of how the BlueCat Linux OS
Loader can be used in embedded systems. All examples assume that the
BlueCat Linux OS Loader is already downloaded onto the target board.

Booting from a TFTP Server

The following sequence of BLOSH commands shows how a BlueCat Linux
system can be booted on the target board from a TFTP cross development
host. Both the kernel image as well as the root filesystem image are
downloaded:

set 1P 1.0.3.2

set HOST 1.0.3.1

set IF ethO

set KERNEL tftp /tftpboot/nfsroot. kernel
set RFS tftp /tftpboot/nfsroot.rfs

boot

VV VVYVYV

Booting from an NFS Server

The following sequence of BLOSH commands shows how a BlueCat Linux
system can be booted on the target board from an NFS cross development
host. Both the kernel image as well as the root filesystem image are
downloaded:
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set IP 1.0.3.
set HOST 1.0.
set |F ethO
set KERNEL nfs /nfsboot nfsroot. kernel
set RFS nfs /nfsboot nfsroot.rfs

boot

VVVVVYV

On a Linux NFS server, the following line must be present in the
/ et c/ exports file:

/ nfsboot 1.0.3.2(r, no_root_squash)

Mounting a Root Filesystem from NFS

This example shows how the BlueCat Linux OS Loader can be used to boot
a BlueCat Linux kernel that mounts an NFS-based filesystem as the root
filesystem. The example assumes that the BlueCat Linux kernel is configured
to mount an NFS-based filesystem (vs. mounting the RAM disk-based
filesystem downloaded in the image):

set IP 1.0.3.2

set HOST 1.0.3.1

set IF ethO

set KERNEL tftp /tftpboot/nfsroot. kernel

set CMD root=/dev/nfs \
nfsroot=1.0.3.1:/nfsrootip=1.0.3.2:1.0.3.1::::
> boot

V V V VYV

Booting from a PFTP Server
The following BLOSH commands boot BlueCat Linux from a parallel port:

set PPORT /dev/ bpar0

set KERNEL pftp /pftpboot/rootfs. kernel
set RFS pftp /pftpboot/rootfs. gz

boot

V V.V V

Auto-Booting BlueCat Linux

This example shows the contents of a sample / et ¢/ bl osh. r ¢ used to
auto-boot the system from the TFTP server without any manual
intervention:
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# /etc/blosh.rc
# aut oboot from TFTP host

set
set
set
set
set

IP1.0.3.2

HOST 1.0.3.1

| F ethO

KERNEL tftp /tftpboot/rootfs.kerne
RFS tftp /tftpboot/rootfs.gz

boot

Target Board-Specific Auto-Boot of BlueCat Linux

This example shows how a combination of the IP auto-configuration and
the read and scri pt commands is used to execute a target board-specific
auto-boot sequence from the same OS Loader image.

The / et ¢/ bl osh. r ¢ script is set up as follows:

read /my_script
script /ny_script
boot

The sequence of target board-specific auto-boot events is as follows:

1.

The IP auto-configuration process sends a BOOTP request to
the network.

The BOOTP cross development host replies with the IP
addresses of the target board, the TFTP cross development
host, and the target board-specific file stored in the cross
development host filesystem. BlueCat Linux OS Loader uses
these values to set up the environment variables 1P, HOST,
and FILE, respectively.

BLOSH is started and finds the / et c/ bl osh. r ¢ script.

The r ead command copies the my_scri pt file from the
TFTP cross development host.

The scri pt command executes the my_scri pt script file.
This can, for instance, set up the KERNEL, RFS, and CMD
environment variables.

Finally, the boot command auto-boots the target board.
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Downloading and Executing Programs

This example shows how the BlueCat Linux OS Loader is used to download
an application program from the network server and execute it on the target
board. Note that this example does not boot a new BlueCat Linux kernel on
the target board, but relies instead on the fact that the OS Loader is simply
an embedded configuration of BlueCat Linux:

set IP 1.0.3.2

set HOST 1.0.3.1

set IF ethO

set FILE tftp /tftpboot/program
read /program

exec chmod +x /program

exec /program

VVVVYVYVYV

Configuring BlueCat Linux OS Loader

Configuring OS Loader as a Demo System

The BlueCat Linux OS Loader is a BlueCat Linux image composed of a
BlueCat Linux kernel and a root filesystem containing the BLOSH
command interpreter.

Configuring Hardware Device Support

The BlueCat Linux OS Loader kernel must be configured with support for
devices and media from which the kernel and root filesystem images are
loaded. The following is a list of kernel configuration options required for a
particular boot method to work:

TFTP Networking (CONFI G_NET),
TCP/IP (CONFI G_| NET),
device driver for network interface

NFS Networking (CONFI G_NET),
TCP/IP (CONFI G_| NET),
NFS (CONFI G_NFS_FS,
CONFI G_SUNRPC, CONFI G_LOCKD),
device driver for network interface

FILE Support for a disk device and filesystem type
on which the image resides
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PFTP

Generic parallel port support

(CONFI G_PARPORT),

BlueCat Linux bidirectional parallel port
driver (CONFI G_BLUECAT_BPAR),
device driver for a particular parallel port

Customizing BlueCat Linux OS Loader

Rebuilding BLOSH
To rebuild BLOSH, execute make in the BLOSH source directory.

Adding New Commands to BLOSH

Command names and functions that implement them are listed in the table
contained in the bl osh_cnd. ¢ file in the BLOSH source directory.

Each table entry has the following structure, defined in the bl osh_cnd. h

file:

typedef struct blosh_cnd_entry_s
{

const char*

bl osh_cnd_resul t _t
const char*

const char*

char*

}
bl osh_cnd_entry_t;

name

do_cnd

usage

description

nane;

(*do_cnd) (i nt argc, char** argv);
usage;

descri ption;

(*support_l evel ) (char* buf, size_t size);

Command name

The function that implements the
command—It must return one of the
following values:

BLOSH_SUCCESS,
BLOSH_FAI LURE
BLOSH_USAGE

Usage text—If do_cmd() returns
BLOSH_USAGE, the text is prefixed with
Usage: and displayed.

Short command description to be displayed
by the hel p command
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support | evel The function that reports the command
support level—The text the function places
in the buffer pointed to by the buf
parameter is displayed by the hel p
command right after the command
description.

To complete the new BLOSH command, place the name of the source
module to the new command in the OBJS list in the makefile and rebuild
BLOSH.
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BlueCat Linux Demo Systems

This chapter describes BlueCat Linux demo systems. They can be used to
jump-start the user’s own development of custom systems and applications
for embedded target boards, as the source is included in the demo system.

NOTE: The list of demos documented in Chapter 4 are supported on x86-based target
boards. To determine the demos supported on specific platforms, consult the relevant
Target Support Guide.

Demo System Conceptual Overview

Once BlueCat Linux is installed onto the cross development host, a number
of prebuilt, ready-to-run demo systems that can be booted on an embedded
target board become available. Each demo system displays a particular
feature of BlueCat Linux.

Chapter 4 provides a detailed description of each demo system.
LynuxWorks, Inc. recommends using these demo systems in order to
become familiar with BlueCat Linux without having to learn the
development environment in detail.

Another feature of the demo systems that is useful for developers is that
each demo system includes all the files and tools required to rebuild the
system from scratch. Thus, there is a set of templates from which to jump-
start the user’s own development. The recommended approach is to find a
demo system, or a set of demo systems that is the closest to the user’s
embedded application, and use it as a starting point for custom
development. This approach has the advantage of always having a working
prototype that can be tested on the target board at any point in the
development process.
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Since the demo systems included in BlueCat Linux span a wide range of
features, each user might find a different starting point suitable to his/her
custom embedded system.

The demo systems range from a simple Hel | o Wor | d single-process demo
system, an advanced-networking configuration GUI-based demo system, to
complex multicomputing configurations based on BlueCat Linux extensions
such as Messenger.

Demo Systems

Demo Systems Location

Once BlueCat Linux has been installed, the demo systems can be found in
the $BLUECAT_PREFI X/ deno directory. This directory contains a number
of subdirectories, each containing its own embedded demo system.

Supported Demo Systems

The $BLUECAT_PREFI X/ denp directory contains the subdirectories listed
in Table 4-1:

Table 4-1: Demo System Requirements

Subdirectory | Demo System Requirements
caf fei ne Embedded Storage: Medium
CaffeineMark demo | RAM: Large
system Network: Yes
Disk: None
Special: None
def aul t Simple shell and Storage: Small
filesystem demo RAM: Small
system with the Network: None
default kernel Disk: None
configuration Special: None
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Table 4-1: Demo System Requirements (Continued)

Subdirectory

Demo System

Requirements

devel oper The shel | , pi ng, | Storage: Medium
ftp, gdb, and RAM: Large
vl _denb demo Network: Yes
systems Disk: None
Special: Host and target machines
must be connected by a serial line
di skboot Booting BlueCat Storage: Small
Linux from a hard RAM: Small
disk Network: None
Disk: Yes
Special: None
ftp FTP demonstration | Storage: Small
RAM: Small
Network: Yes
Disk: None
Special: None
ffs Flash memory Storage: Tiny
support and Flash RAM: Small
File System (FFS) Network: None
demonstration Disk: None
Special: Demo system updates
target flash memory
gdb GDB with Storage:Tiny
gdbser ver usage | RAM: Small
demonstration Network: Yes
Disk: None
Special: Host and target machines
must be connected by a serial line to
use remote debugging via serial line
gnut ar t ar demonstration | Storage: Small

RAM: Small

Network: None

Disk: Yes

Special: A partition on the disk
must contain a tar file
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Table 4-1: Demo System Requirements (Continued)

Subdirectory

Demo System

Requirements

hel |l o Hello World Storage: Tiny
demo system RAM: Tiny
Network: None
Disk: None
Special: None
i nstall Installing BlueCat Storage: Small
Linux onto a hard RAM: Small
disk Network: Yes
Disk: Yes
Special: None
kdbg BlueCat Linux kernel | Storage: Small
debugger RAM: Small
demonstration Network: None
Disk: None
Special: Host and target machines
should be connected by the serial
line to use remote debugging via
serial line
| oadkeys | oadkeys utility | Storage: Small
demonstration RAM: Small
Network: None
Disk: None
Special: PC keyboard and display
mapm BlueCat Linux Storage: Tiny
Advanced Power RAM: Tiny
Management (APM) | Network: None
demo system Disk: None
Special: None
nemnsi ze Memory sizing Storage: Tiny
benchmark demo RAM: Small
system Network: None
Disk: None
Special: None
nodul ar Kernel modules Storage: Tiny
usage demo system | RAM: Small
Network: None
Disk: None
Special: None
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Table 4-1: Demo System Requirements (Continued)

Subdirectory

Demo System

Requirements

nsng_exnpl

Messenger example
demo system

Storage: Tiny
RAM: Medium
Network: None
Disk: None
Special: None

nmsng_m net

Messenger Network
Interface demo
system

Storage: Small

RAM: Medium

Network: None

Disk: No

Special: Multinode cPCI systems
(CPV5350 or MCP750 board as a
cPCI host; one or more MCPN750
boards as 1/0 controllers)

mul ti _user

Multi-user
environment
demonstration

Storage: Small

RAM: Medium

Network: Yes

Disk: None

Special: PC keyboard and display

mul ti _user _
net

Multi-user
networking
environment
demonstration

Storage: Medium

RAM: Medium

Network: Yes

Disk: None

Special: PC keyboard and display

nf sr oot Kernel image Storage: Tiny
configured to mount | RAM: Tiny
root filesystem from | Network: Yes
NFS server Disk: None
Special: NFS server in the network
osl oader BlueCat Linux OS Storage: Tiny
Loader RAM: Tiny
Network: Yes
Disk: None
Special: None
pi ng pi ng demonstration | Storage: Small
RAM: Small
Network: Yes
Disk: None
Special: None
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Table 4-1: Demo System Requirements (Continued)

Subdirectory

Demo System

Requirements

rcp Remote copy demo | Storage: Small
system RAM: Small
Network: Yes
Disk: None
Special: None
rlogin Remote log in Storage: Small
demonstration RAM: Small
Network: Yes
Disk: None
Special: None
rootfs Kernel image Storage: Tiny
configured to mount | RAM: Tiny
root filesystem from | Network: None
disk Disk: Yes
Special: Hard disk must have a pre-
installed root filesystem
shel | Shell and filesystem | Storage: Small
demonstration RAM: Small
Network: None
Disk: None
Special: None
showcase Configures an Storage: Small
Apache Web Server | RAM: Small
Network: Yes
Disk: None
Special: None
tcl Tcl shell Storage: Small
demonstration RAM: Medium
Network: None
Disk: None
Special: None
t cpdunp t cpdunp Ethernet | Storage: Small
snooping demo RAM: Medium
system Network: Yes
DISK: None
Special: None
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Table 4-1: Demo System Requirements (Continued)

Subdirectory

Demo System

Requirements

tutorial

Process/thread
tutorial

Storage: Small
RAM: Small
Network: None
Disk: None
Special: None

vl _demo

VisualLynux
program
demonstration

Storage: Medium

RAM: Large

Network: Yes

Disk: None

Special: The host and target
machines must be connected by a
serial cable to use remote
debugging via serial line

xcl ock

X Windows demo
system

Storage: Medium

RAM: Large

Network: None

Disk: No

Special: Any VGA-compatible
video card, PS/2 mouse

xdenol

X Windows color
demonstration

Storage: Medium

RAM: Large

Network: None

Disk: No

Special: Any VGA-compatible
video card, PS/2 mouse

xdeno?2

Tcl/Tk color
demonstration

Storage: Medium

RAM: Large

Network: None

Disk: No

Special: Any VGA-compatible
video card, PS/2 mouse

Demo System Components

A demo system directory contains all the files required to build the demo
system. A demo system is composed of the following:

e A BlueCat Linux kernel customized for the embedded system
— This is represented by a prebuilt, compressed kernel image
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and a. confi g file that can be used to rebuild the kernel. Use
the nkker nel (or an equivalent) tool to build the kernel
image from the . confi g file.

A root filesystem containing the tools and custom programs
required for the demo system to bootstrap and run — This is
represented by a prebuilt, compressed root filesystem image
and a nkr oot f s specification file that can be used to rebuild
the root filesystem. Use the nkr oot f s tool to build the root
filesystem image from the . spec file.

Optionally, a demo system contains custom applications and
files such as sample application programs, developed specially
for the demo system.

Contents of Demo System Directory

A typical demo system directory contains the files and subdirectories in

Table 4-2:

Table 4-2: Demo System Files and Subdirectories

File/ Subdirectory Description

demo.confi g Kernel . conf i g configuration file

demo.spec nkr oot f s specification file

demo.ker nel Prebuilt, compressed kernel image suitable for booting onto a target
board from the network using the BlueCat Linux OS Loader

demo.di sk Prebuilt, compressed kernel image suitable for copying on a floppy or
hard disk

demo.rfs Prebuilt, compressed RAM disk root filesystem image suitable for
booting onto a target board from a network using the BlueCat Linux
OS Loader, or for loading from a floppy disk or hard disk

demo.t ar t ar image of the root filesystem suitable for copying on a partition
on a hard disk or NFS-mounting

demo.kdi Image composed of the compressed kernel image (. di sk) and
optional compressed RAM disk root filesystem (. r f s) suitable for
booting onto a target board from a network using firmware, or
programming into target ROM/flash memory
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Table 4-2: Demo System Files and Subdirectories (Continued)

File/ Subdirectory Description
Makefil e Makefile to build the demo system
src Source files of the custom programs used in the demo system
| ocal Configuration files specific to the demo system

Configuring a Demo System

Each demo system has its own kernel configuration. See the relevant
demo.conf i g for a complete specification of the demo system kernel
configuration.

For Hardware Devices

Each demo system is configured to support the feature displayed in the
kernel (e.g., f t p, etc.). The user might still need to reconfigure the kernel in
case the target board hardware is different from that on which the demo
system kernel image is built. For instance, the user may have to enable a
network driver for the target board’s specific Ethernet interface, as opposed
to the Ethernet interfaces supported in the demo system by default.
Similarly, if a demo system supports a particular hard disk, the user may need
to reconfigure the hardware driver for the target board’s disk controller.

Refer to descriptions of specific demo systems in Chapter 4, and the Target
Support Guide for a BlueCat Linux target board for the specifications of the
hardware supported by the prebuilt demo system kernel.

For the Boot Device

Depending on the nature of a demo system and the boot options supported
by a BlueCat Linux target board, different demo systems have support for
different boot devices configured in the kernel. For instance, if the BlueCat
Linux distribution is for an x86-based target board then those demo systems
that can fit onto a floppy disk (1.44 MB) have support for the floppy
configured in the kernel. The user can copy such demo systems onto a
floppy as is. To keep the image small, support for a hard disk is disabled,
unless the demo system displays operations with a hard disk. If the user
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wants to copy the kernel onto a hard disk, he/she will have to first
reconfigure the kernel to add support for the hard disk.

To support booting from a floppy or a hard disk, the user may need to
configure the hardware device driver for the floppy or hard disk, respectively.
Refer to the description of specific demo systems in Chapter 4, and the
BlueCat Linux Target Support Guide document for a target board for
specifications of boot options supported by the demo system by default.

Building Demo Systems

Using the Makefile to Rebuild a Demo
System

Use the Makef i | e in the demo system directory to rebuild the system
images. A typical Makef i | e can achieve the targets in Table 4-3:

Table 4-3: Typical Makefile Targets

Makefile Target Description
ker nel Builds demo.ker nel and demo.di sk
rootfs Builds demo.r f s and demo.t ar
kdi Builds demo.kdi
this Builds custom programs in sr ¢/
al | Builds all of the above
xconfig « Copies demo.conf i g to the kernel . confi g
Calls make xconfig
* Copies the updated kernel . confi g into
demo.confi g
cl ean Removes all prebuilt binaries
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Running Demo Systems

A demo system on the target board can be booted from one of the devices
in Table 4-4, depending on the boot options supported by the target board:

Table 4-4: Demo System Boot Devices

Boot Device

Boot Procedure

Detailed
Description

Floppy Disk

« Copy demo system onto a floppy
from cross development host
using mkboot

« Boot target board from floppy
disk

See “Booting BlueCat
Linux from a Floppy
Disk” on page 48 in
Chapter 3.

Hard Disk

« Copy demo system on a hard
disk either from the cross
development host using
mkboot , or from the target
board using the i nst al |
demo system or the OS Loader

« Boot the target board from a
hard disk

See “Booting BlueCat
Linux from Hard Disk”
on page 50 in Chapter 3.

ROM/flash
memory

« Download a demo system into
target ROM/flash memory using
firmware, external device-
specific tools, or from the target
board using the i nst al |
demo system or the OS Loader.

« Boot target board from
ROM/flash memory

See “Booting BlueCat
Linux from Target
ROM/Flash Memory”
on page 59 in Chapter 3.
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Table 4-4: Demo System Boot Devices (Continued)

Boot Device Boot Procedure Deta}ne_d
Description
Network or » Download the OS Loader ona | See “Booting over
Parallel Port floppy disk, hard disk, or into Network or Parallel Port
using OS Loader | target ROM/flash memory using OS Loader” on
* Boot the OS Loader on target page 72 in Chapter 3.
board

* Boot demo system from the
network (TFTP or NFS) or the
parallel port (PFTP) using the
OS Loader

Network using
Firmware

See “Booting over
Network using Target
Board Firmware” on
page 71 in Chapter 3.

* Boot a demo system from the
network using the firmware
net boot option

Demo Systems Reference

This section contains a detailed description of all the demo systems included
in BlueCat Linux. For each system, a description and basic requirements for
the target board hardware and demo system environment are provided.

NoOTE: Not all demos listed may be supported on a specific target board. Consult the
relevant Target Support Guide for this information.

Demo Systems Requirements

This section contains a reference of the target board hardware requirements
for each demo system. The “Storage” entry under each demo system
description shows minimal requirements for non-volatile storage (floppy,
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hard disk, or ROM/flash memory) on the target board. It can be any of the
following:

Table 4-5: Storage Size Options

;iragredt Tiny Small | Medium | Large Huge
ARM 2 MB 4 MB 8 MB 16 MB >16 MB
x86 1 MB 2 MB 4 MB 8 MB >8 MB
PowerPC | 2MB 4 MB 8 MB 16 MB >16 MB
SH 1MB 2 MB 4 MB 8 MB >8 MB
MIPS 2MB 4 MB 8 MB 16 MB >16 MB

The “RAM” entry under each demo system description shows minimal
requirements for system memory on the target board. It can be any of the
following:

Table 4-6: Memory Size Options

Target Board Tiny Small Medium Large
ARM 4 MB 8 MB 16 MB >16 MB
xX86 4 MB 8 MB 16 MB >16 MB
PowerPC 4MB 8 MB 16 MB >16 MB
SH 4 MB 8 MB 16 MB >16 MB
MIPS 4 MB 8 MB 16 MB >16 MB

If a demo system requires a network, it means that the target board must
have an Ethernet connection to the local area network.

If a demo system requires a disk, it means that the target board must have a
hard disk connected to it.

If a demo system requires a specific kernel option, make sure that the
specified kernel option is passed in the kernel command line. If the user
boots a demo system on the target board using the OS Loader, the kernel
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command line is specified in the CMD environment variable of BLOSH.
Alternatively, if the user copies the demo system onto bootable media or
boots the target board from a BlueCat Linux image composed of a
compressed kernel and a root filesystem, nkboot —c must be used to pass a
kernel option to the kernel command line. Refer to the manpage for
nmkboot (1) for details.

NOTE: If a demo system requires a specific kernel command line option, the prebuilt
demo system image composed of a compressed kernel and a root filesystem is built to include
a correct kernel command line in the image.

Simple Systems

hell o

DEMO
Hel | o Wor | d demo system
SYNOPSIS

This demo system keeps printing hel | o, wor | d on the
console until the user either resets or powers down.

DESCRIPTION

This demo system starts immediately upon booting and runs
asaninit process. The demo system contains only one
executable that is statically linked, so no libraries are needed.
/ sbin/init isasymbolic link to the hel | o_wor | d
executable.

REQUIREMENTS

Storage Tiny
RAM Tiny
Network None
Disk None
Special None
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tutorial

DEMO
Process/Thread tutorial
SYNOPSIS

This demo system contains an interactive demonstration of
processes and threads in the Linux environment.

REQUIREMENTS

Storage Small
RAM Small
Network None
Disk None
Special None
DESCRIPTION

The system boots up in the single-user mode and opens a
bash window. Use the command keys shown in the demo
system window to start processes and threads. Use g to exit
the demo system. Type deno to restart it.

nodul ar

DEMO

Kernel modules usage demo system
SYNOPSIS

This demonstrates dynamic loading and unloading of kernel
modules.
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REQUIREMENTS

Storage Tiny

RAM Small
Network None
Disk None
Special None

DESCRIPTION

The system boots up in single-user mode. i ni t starts bash
without a login prompt. To load an example module

hel | o_wor | d. o use the i nsnod command. Once the
module is loaded in the kernel, it prints the Hel 1 o, wor| d.
message on the system console. In order to unload the module
use the r mod command. Right before the module is
unloaded, it prints Goodbye! on the system console. For
example:

bash# i nsnmod hello_world.o
Hello, world

bash# rmrod hel |l o_worl d
Goodbye!

bash#

Shells
shel |
DEMO
Shell and filesystem demo system
SYNOPSIS

This demonstrates the Bourne-Again Shell (bash), which
provides a simple environment without networking support.
The filesystem includes | s, ps, r eboot and shut down
commands.
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REQUIREMENTS

Storage Small
RAM Small
Network None
Disk None
Special None
DESCRIPTION

This demo system runs i ni t on normal boot. It executes
mount to mount the pr oc filesystem needed for ps and then
executes mi nget t y on the first virtual console. Log in as

r oot with a blank or null password and then test included
commands.

defaul t

DEMO

Shell and filesystem demo system with default kernel
configuration

SYNOPSIS

This demonstrates the Bourne-Again Shell (bash) in the
context of the default kernel configuration. The filesystem
includes the I s, ps, r eboot , and shut down commands.

REQUIREMENTS

Storage Small
RAM Small
Network None
Disk None
Special None
DESCRIPTION

This demo system runs i ni t on normal boot. It executes
mount to mount the pr oc filesystem needed for ps and then
executes mi nget t y on the first virtual console. Log in as a
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r oot with a blank or null password and then test the included
commands.

tcl

DEMO
Tcl shell demonstration
SYNOPSIS

The demo system contains the t ¢cI (Tool Command
Language) shell.

REQUIREMENTS

Storage Small

RAM Medium

Network None

Disk None

Special None
DESCRIPTION

The demo system boots up in single-user mode. i ni t starts
bash without a login prompt. Type t ¢l to experiment with
this shell.

mul ti _user

DEMO
Multi-user environment demo system
SYNOPSIS

This is a simple multi-user environment demonstration, which
can be used as a template for building multi-user oriented
target boards.
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REQUIREMENTS

Storage Small

RAM Medium

Network Yes

Disk None

Special PC keyboard and display.

Kernel Option randi sk_si ze=8192
DESCRIPTION

The system boots in multi-user mode. There are three virtual
consoles available. To switch between them use the usual
sequences <Alt>-F1(2,3). Log in as guest with the
password guest . The superuser account is available as the
login r oot with the password r oot . When the bash prompt
appears, use the basic commands (I s, ps, nount ) to browse
and control the system.

mul ti _user _net

DEMO
Multi-user networking environment demo system
SYNOPSIS

This is a simple multi-user networking environment
demonstration, which can be used as a template for building
network-oriented target boards.

REQUIREMENTS

Storage Medium

RAM Medium

Network Yes

Disk None

Special PC keyboard and display
Kernel Option randi sk_si ze=8192
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DESCRIPTION

The system boots in multi-user mode. There are three virtual
consoles available. To switch between them use the usual
sequences <Alt=>-F1(2,3). Login as guest with the
password guest . The superuser account is available as the
login r oot with the password r oot . When the bash prompt
appears, use the i f conf i g command to configure the
network, for instance:

bash# /sbin/ifconfig ethO 173.16. 1. 62

Then use the basic commands to operate the system, with the
addition of network-oriented commands (such asr | ogi n,

t el net, ft p). Also, the major network daemons
(in.rlogind,in.tel netd)are available viai net d.

| oadkeys

DEMO
Kernel keymap loading demo system
SYNOPSIS

This demo system shows how the kernel keymap loading
facility is used.

REQUIREMENTS

Storage Small

RAM Small

Network None

Disk None

Special PC keyboard and display

Kernel Option ranmdi sk_si ze=8192
DESCRIPTION

The system boots in multi-user mode with mi ngetty
spawned ontty1. Tolog in, type r oot with an empty
password. After that, use the | oadkeys command to load
different keyboard maps. For instance:
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bash# quwerty<Crl +C

bash# | oadkeys fr

Loadi ng /usr/lib/kbd/ keynmaps/i 386/\
azerty/ fr.kmap. gz

bash# azerty<Crl +C

This example demonstrates loading a French keyboard layout.
To switch back to the initial qwer t y keymap, use the
| oadkeys def keymap command.

Simple Networking
pi ng
DEMO
pi ng demo system
SYNOPSIS

Simple networking demonstration
REQUIREMENTS

Storage Small
RAM Small
Network Yes
Disk None
Special None
DESCRIPTION

The system boots in single-user mode. i ni t starts bash
without a login prompt. Bring up the network interface(s)
manually using the i f conf i g command and optionally, reset
the kernel routing table using the r out e command. Network
functionality can be tested with the pi ng command. For
instance:

bash# ifconfig eth0 172.16.1. 62

bash# route add default gw 172.16.0.1
bash# ping 195.239. 208. 81
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rcp
DEMO
r cp demo system
SYNOPSIS
Remote copy demo system
REQUIREMENTS
Storage Small
RAM Small
Network Yes
Disk None
Special None
DESCRIPTION
The system boots in single-user mode. i ni t starts bash
without a login prompt. Bring up the network interface(s)
manually using the i f conf i g command and optionally, set
up the kernel routing table using the r out e command. For
instance:
bash# ifconfig ethO 172.16.1.62
bash# route add default gw 172.16.0.1
The user can r cp from another machine on the network:
bash# rcp 172.16. 1. 2:/some_di r/ sonme_fil e\
/tnp
The user can r cp to the target board from another machine
on the network:
[user @ost user]$ rcp /some_dir/\
sone_file root @72.16.1.62:/tnp
rlogin

DEMO

This demonstrates the use of r | ogi n.
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SYNOPSIS
Remote log in demo system
REQUIREMENTS

Storage Small
RAM Small
Network Yes
Disk None
Special None
DESCRIPTION

The system boots in single-user mode. i ni t starts bash
without a login prompt. Bring up the network interface(s)
manually using the i f confi g command and optionally, set
up the kernel routing table using the r out e command. For
instance:

bash# ifconfig eth0 172.16.1.62
The user can rlogin to another machine on the network:

bash# rlogin 195.239. 208. 81

The user can r | ogi n to the target board from another
machine on the network:

[user @ost user]$ rlogin -1 root \
172.16. 1. 62

ftp

DEMO
An FTP demonstration
SYNOPSIS

This demonstrates the use of the f t p client.
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REQUIREMENTS

Storage Small

RAM Small

Network Yes

Disk None

Special None

Kernel Option ramdi sk_si ze=8192
DESCRIPTION

The system boots in single-user mode. i ni t starts bash
without a login prompt. Bring up the network interface(s)
manually using the i f conf i g command and optionally, set
up the kernel routing table using the r out e command. For
instance:

bash# ifconfig ethO 172.16.1.62
bash# route add default gw 172.16.0.1

The user can f t p to another machine on the network:

bash# ftp 195.239. 208. 81

The user can f t p to the target board from another machine
on the network:

[user @ost user]$ ftp 172.16.1.62

Utility Systems
i nstall

DEMO

Installing a BlueCat Linux system onto hard disk
SYNOPSIS

This demo system installs a BlueCat Linux system onto a hard
disk.
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REQUIREMENTS

Storage Small
RAM Small
Network Yes
Disk Yes
Special None
DESCRIPTION

The system boots in single-user mode. i ni t starts bash.

1. Bring up the network interface(s) manually using the
i f confi g command and optionally, set up the kernel routing
table using the r out e command.

2. Create a partition on the hard disk using f di sk and install the
BlueCat Linux filesystem into the newly created partition using
a combinationoftftp_i andtar.

3. Install the BlueCat Linux compressed kernel image on the
hard disk and make the hard disk bootable using mkboot .
Refer to Chapter 1, “Installation” for a detailed description of
the installation procedure.

osl oader

DEMO
BlueCat Linux OS Loader

SYNOPSIS

This demo system is the BlueCat Linux OS Loader that can be
used to boot BlueCat Linux from various boot media.

REQUIREMENTS

Storage Tiny
RAM Tiny
Network Yes
Disk None
Special None
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DESCRIPTION

mensi ze

The system boots up in single-user mode. i ni t starts the
BLOSH shell. The BLOSH command interface is used to
boot a BlueCat Linux system on the target board. Refer to
Chapter 3, “Downloading and Booting BlueCat Linux” for a
detailed description of the BlueCat Linux OS Loader.

There is an alternative version (i _osl oader ) of this demo
system built in the os| oader demo system directory. The
demo system is extended with support for a hard disk and
intended to perform a copy of BlueCat Linux onto a hard disk.
Thei _osl oader demo system is slightly larger than

osl oader .

DEMO

Memory sizing benchmark demo system

SYNOPSIS

This demonstrates the BlueCat Linux memory sizing
benchmark.

REQUIREMENTS

Storage Tiny
RAM Small
Network None
Disk None
Special None
DESCRIPTION

The system boots in single-user mode. i ni t mounts the pr oc
filesystem and starts bash. Run any of the utilities present in
the filesystem to let the benchmark collect process specific
statistics. (The RFS contains | s, ps, and bash binaries).
For instance:
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bash# ps
bash# cd /; |Is -laR

The statistics are available in the following / pr oc files;
- /proc/ nenstattotal
System-wide memory usage statistics
- /[ proc/ menst at proc
Process-specific statistics for currently running processes
- / proc/ nenst at hi st
Process-specific statistics for finished processes
- /proc/ nenst attracepage

Traceback of kernel components that have allocated
significant amount of RAM
For instance:

bash# nore /proc/ nenstatt ot al
bash# nore /proc/ nenst at hi st

Debuggers
gdb

DEMO
Remote GDB demonstration
SYNOPSIS

This demonstrates the debugging of an application program
on the target board from remote GDB connected through a
serial line or network.
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REQUIREMENTS

Storage Tiny

RAM Small

Network Yes

Disk None

Special The host and target machines must be

connected through a serial line to use
remote debugging via a serial line.
Serial t t y devices (nodes) available in
the r oot f s image are / dev/ t t ySO
and / dev/ttySl.

DESCRIPTION

The system boots in single-user mode. i ni t starts bash
without the login prompt. gdb on the cross development host
can be connected to gdbser ver on the target board either
through a network or a serial line.

On the target board, to connect gdb to gdbser ver via
network use the i f confi g command to bring up a network
interface(s) and optionally, set up the kernel routing table using
the r out e command. For instance:

bash# ifconfig ethO 172.16.1.62
bash# route add default gw 172.16.0.1

Then start gdbser ver with the simple test program
t est _pr og included in the r oot f s image:

bash# gdbserver target _ip:2345 /test_prog

To connect gdbser ver via a serial line connected to COM2
use the following command:

bash# gdbserver /dev/ttySl /test_prog

After starting gdbser ver on the target board, change the
working directory on the cross development host to the
directory containing the source of the demo system
($BLUECAT_PREFI X/ demo/ gdb/ sr ¢). Start gdb specifying
the program name as a parameter:

Bl ueCat : bash# gdb -nw ./test_prog
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5. Usethetarget renotecommand toconnectto
gdbser ver on the target board:

(gdb) target renote target _ip: 2345
or use the standard GDB commands to debug t est _pr og:

(gdb) target renote /dev/ttySl.

NOTE: Use COM2 for the Windows host.

kdbg

DEMO

Kernel debugger
SYNOPSIS

This demonstrates debugging the BlueCat Linux kernel.
REQUIREMENTS

Storage: Small
RAM: Small
Network: None
Disk: None
Special; The host and target machines must be

connected by a serial line to use remote
debugging from the host GDB. The
serial t t y devices (nodes) available in
the r oot f s image are / dev/ t t ySO
and / dev/ttySl.

DESCRIPTION

The BlueCat Linux kernel debugger stops the kernel on the
target board at an early stage of the kernel initialization
process. This creates a synchronization point for the cross
GDB and the kernel debugger.

As with any other component of BlueCat Linux, it is
important to set up the BlueCat Linux environment before
calling the cross GDB.
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1.

On the cross development host, go to the kernel directory
($BLUECAT_PREFI X/ usr/ src/|inux) and start gdb by
specifying the kernel image as the parameter:

Bl ueCat : bash# gdb -nw vl i nux

Use the GDB t ar get r enot e command to connect to the
kernel debugger on the target board:

(gdb) target renote /dev/ttySl.

NOTE: Use COM2 for the Windows host.

Renot e debuggi ng using /dev/ttySl
0xc0123456 i n kdbg breakpoint ()

(gdb)

Once communication is established, gdb reports the location
at which the kernel was interrupted. Let the kernel continue
using the GDB cont i nue command:

(gdb) continue
Cont i nui ng.

Wiait until the kernel boots in single-user mode. Then interrupt
it from the cross development host using the CtrI-C break
symbol. The console displays:

Program recei ved signal Sl GIRAP, 2
Trace/ br eakpoi nt trap.
0xc0106279 in cpu_idle ()2

(gdb)
The kernel stops and displays an exception number:

bash#
Ent ered SKDB: exception 3

Set a breakpoint in the sys_execve() function (entry pointin
the execve system call implementation routine) and let the
kernel continue:

(gdb) br sys_execve
Breakpoint 1 at 0xc0106951
(gdb) continue

Cont i nui ng.
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10.

On the target board, run the | s utility:

bash# |s

Ent ered KDBG exception 3

Check that the breakpoint has been hit and remove it:

Br eakpoint 1, 0xc0106951 in sys_execve ()

(gdb) delete
(gdb)

1

Try using the informational commands of the debugger
(i nf o proc, for instance) and let the kernel continue:

(gdb) info proc

(gdb) continue

Cont i nui ng.

On the target board, load the hel | o_wor | d module using
the option - mwith the i nsnod utility to get module symbol

information:

bash# i nsnmod -m hell o_world. o

Hel l o, world.

Secti ons: Si ze
.this 0000004c
.text 0000002a
.rodata 0000001f
.data 00000000
.kstrtab 0000000c
. bss 00000000
__ksyntab 00000000
Synbol s:

€c2800000 d __this_nodul e
€280004c t gcc2_conpil ed
c280004c t .text
c280004c t init_nodul e
2800064 t cl eanup_nodul e
c2800076 r .rodata
c2800098 d .data
c28000a4 d . bss

bash#

Addr ess
€c2800000
€c280004c
2800076
2800098
2800098
c28000a4
c28000a4

Align
2*%*2
2%*2
2**0
2*%*2
2**0
2%*2
2*%*2

Interrupt the kernel again by typing CTRL-C and manually
add the symbol information to the GDB symbol database.
Note that the user should use the address of the . t ext
section within the module, and not the start address of the

module:

Program recei ved signal S| GTRAP, Trace/breakpoint\
trap. 0xc0106279 in cpu_idle ()

(gdb) add-synbol -file hello_world. o\

0xc280004c
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11.

12.

13.

14,

vl _deno

add synbol table fromfile hello_world.o
at text_addr = 0xc280004c?

(y or n)y

Readi ng synbols from hello_world.o...done.

(gdb)
Set a breakpoint inside the ¢l eanup_nodul e routine. Check
that it has been hit and let the kernel continue:

(gdb) break cl eanup_nodul e
Breakpoint 1 at 0xc2800067
(gdb) ¢

Cont i nui ng.

On the target board run the r mod utility to unload module
from the running kernel:

bash# rnmmod hell o_world

Check that the breakpoint has been hit and try single-stepping
the kernel:

Breakpoi nt 1, 0xc2800067 in

cl eanup_nodul e ()

(gdb) stepi

0xc280006c in cleanup_nodule ()
(gdb)

Now detach from the kernel. This detaches the cross
development host GDB from the kernel debugger and allows
the kernel to continue:

(gdb) detach
Endi ng renot e debuggi ng.

(gdb)

DEMO

VisualLynux program demonstration

SYNOPSIS

This demo configures the target board for the required RPC
connections in order to establish a target board that is
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VisualLynux friendly, as well as a debug connection from the
cross development host platform to the client target board.

This system builds a KDI (Kernel Downloadable Image) that
contains TCP/IP, FTP, Telnet and other networking
components as well as enough OS utilities to support
communication as a networked development target.

REQUIREMENTS

Storage Medium

RAM Large

Network Yes

Disk None

Special The host and target machines must be

connected by a serial cable to use
remote debugging via serial line.

Kernel Option randi sk_si ze=28472

DESCRIPTION

The system boots up in multi-user mode starting the network
and the routed daemon. The IP address is set to

172.17. 1. 217. The files et ¢/ r esol v. conf and

/. rhost s can be changed to adapt the target system to the
local network settings.

On the cross development host, set up the BlueCat Linux
environment by sourcing the SETUP. sh script from the top
of the BlueCat Linux development directory tree.

Start VisualLynux from the installed BlueCat Linux
environment and create a new project with an empty
debugging environment. (Refer to the VisualLynux User’s Guide
for details about the VisualLynux program.)

Add new files to the project from the demo system source
tree, $BLUECAT _PREFI X/ deno/ vl _deno/ src.

Rebuild the project.

Set up the target system in VisualLynux and start a debugging
session with the remote target. Perform debugging actions
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such as single stepping, setting breakpoints, examining
memaory/register contents using VisualLynux.

Disk Operations

di sk
DEMO
Disk utilities
SYNOPSIS
This demo system contains formatting and partitioning tools.
DESCRIPTION
The only supported filesystem type is ext 2. The system boots
in single-user mode. i ni t starts bash without a login
prompt. Use f di sk to manage partitions, nkf s to create
filesystems on partitions and f sck to check the integrity of
the filesystem.
REQUIREMENTS
Storage Small
RAM Small
Network None
Disk Yes
Special None
gnut ar
DEMO

At ar demonstration
SYNOPSIS

This demo system contains the nount and t ar utilities for
mounting local disks and extracting gzipped tar images from
them.
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rootfs

REQUIREMENTS

Storage
RAM
Network
Disk
Special

DESCRIPTION

Small
Small
None
Yes

A partition on the disk must contain a
tar file.

The only supported filesystem type is ext 2. The system boots
in single-user mode. i ni t starts bash without a login
prompt. Mount a filesystem that has gzipped tar images and
use t ar to extract them.

DEMO

Root filesystem mount demo system

SYNOPSIS

The kernel image is configured to mount the root filesystem

from a disk.

REQUIREMENTS

Storage
RAM
Network
Disk
Special

Kernel Option

Tiny
Tiny
None
Yes

The hard disk must have a pre-installed
root filesystem.

r oot =/ dev/ hdal (for root
filesystem on the first partition of the
first IDE disk)
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DESCRIPTION

This demo system lets the user boot the target board and
mount the root filesystem from the local disk. This demo
system does not contain a RAM disk filesystem, but instead
boots directly from the hard disk.

The only supported filesystem type is ext 2. The kernel
automatically mounts the root filesystem from the hard disk
and the boot sequence proceeds from there.

di skboot

DEMO

di skboot demo system
SYNOPSIS

This demonstrates booting from a hard disk.
REQUIREMENTS

Storage Small
RAM Small
Network None
Disk Yes
Special None
DESCRIPTION

This demonstrates a BlueCat Linux system that can be copied
onto and booted from a hard disk.

Copy this demo system onto a hard disk and boot it from
there. The filesystem includes the | s, ps, r eboot , and
shut down commands.
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X Window and Friends

xcl ock

DEMO
X Windows demo system
SYNOPSIS

This demo system opens an X11 window with a continuously
updated graphical clock.

REQUIREMENTS

Storage Medium

RAM Large

Network None

Disk No

Special Any VGA-compatible video card,

PS/2 mouse

Kernel Option ranmdi sk_si ze=10240

DESCRIPTION

The X-server and the xcl ock program are started (according
to . bashrc and . xi ni t r c) upon booting.

xdenol

DEMO
X Window color demonstration
SYNOPSIS

This demo system opens an X11 window with the BlueCat
Linux logo moving on the screen.
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REQUIREMENTS

Storage Medium

RAM Large

Network None

Disk No

Special Any VGA-compatible video card,

PS/2 mouse

Kernel Option ramdi sk_si ze=10240

DESCRIPTION

No special startup actions are required. The X-server and the
xdenol programs are started (according to . bashr ¢ and

. xi ni trc) on boot. Use the mouse buttons to switch
between demo system screens.

xdeno2

DEMO
Tcl/Tk color demonstration
SYNOPSIS

This demo system opens an X11 window with the BlueCat
Linux logo moving on the screen.

REQUIREMENTS

Storage Medium

RAM Large

Network None

Disk No

Special Any VGA-compatible video card,

PS/2 mouse

Kernel Option ramdi sk_si ze=10240

DESCRIPTION

No special startup actions are required. The X-server and the
xdeno?2 programs are started (according to . bashr ¢ and
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. Xi ni trc)on boot. Use the mouse buttons to switch
between demo system screens.

Advanced Networking

showcase

DEMO

showcase demo system
SYSNOPSIS

Sets up an Apache web server.
REQUIREMENTS

Storage Small

RAM Small

Network Yes

Disk None

Special None

Kernel Option randi sk_si ze=4096
DESCRIPTION

This demo system starts and configures the apache HTTP
daemon turning the target board into a web server. Web pages
are accessible from any remote cross development host that
has a web browser installed.

The system boots in single-user mode. i ni t starts bash
without a login prompt. The user should bring up the network
interface(s) manually using the i f conf i g command and
optionally, should set up the kernel routing table using the
route command. For instance:

bash# ifconfig eth0 172.17.3.4
bash# route add default gw 172.17.0.1

If the ht t p daemon does not run, type the following
command:
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bash# httpd

Now the Apache Server is accessible from any networked
machine using the IP address 172. 17. 3. 4 and serves the
i ndex. ht mi page located in the showcase subtree in the
deno directory.

devel oper

DEMO
devel oper demo system
SYNOPSIS

The shel |, pi ng, ft p, gdb, and vl _deno demo system
functionalities are combined in one BlueCat Linux system.

DESCRIPTION

Refer to description of the shel |, pi ng, ft p, gdb, and
vl _deno demo systems for a list of features and capabilities
supported by this demo system.

REQUIREMENTS

Storage Medium

RAM Large

Network Yes

Disk None

Special The host and target machines must be

connected by a serial line to use remote
debugging via a serial line. Serial t t y
devices (nodes) available in the

root f s image are / dev/ t t yS0 and
/dev/ttySl.

Kernel Option ramdi sk_si ze=28472

t cpdunp

DEMO
This demonstrates the use of the t cpdunyp utility.
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SYNOPSIS

Ethernet snooping demo system
REQUIREMENTS

Storage Small

RAM Medium

Network Yes

Disk None

Special None
DESCRIPTION

The system boots in single-user mode. i ni t starts bash
without the login prompt. Bring up the network interface(s)
manually using the i f confi g command and optionally, set
up the kernel routing table using the r out e command. Then
t cpdunp can be used. For instance:

bash# ifconfig eth0 172.16.1.62
bash# route add default gw 172.16.0.1
bash# tcpdunp -c 10

nf sr oot

DEMO

The kernel image is configured to mount the root filesystem
from the NFS server.

SYNOPSIS

This demo system lets the user boot the target board and
mount the root filesystem from an NFS server. It does not
contain a RAM disk filesystem, but instead boots up from a
network.
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REQUIREMENTS

Storage Tiny

RAM Tiny

Network Yes

Disk None

Special NFS server in the network

Kernel Option root =/ dev/ nfs
DESCRIPTION

The kernel uses the command line to determine the target
machine IP address, the NFS server IP address, and the boot
directory on the NFFS server. The kernel automatically mounts
a filesystem from an NFS server and the boot sequence
proceeds from there.

Use the following procedure to configure the NFS server:
Create an empty directory / nf sr oot .

Untar nf sr oot . t ar included in the demo system to the
/ nf sroot directory.

Edit/ et ¢/ expor t s on the NFS server.
Add the following line:

/ nfsroot target_ machine_name (rw,
no_r oot _squash)

For a detailed explanation of how to configure the NFS server,
refer to the expor t s(5) man page.

Restart the nf s daemon on the NFS server:

bash# /etc/rc.d/init.d/ nfs restart

nf sroot . t ar contains the same filesystem as the one
included in the t cI demo system. When the target board
boots and the nf sr oot filesystem is mounted the user can
use the Tcl shell described in the t cI demo system.

nf sroot system is built to use a BOOTP server for the
IP-autoconfiguration of the BlueCat Linux target board. The
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user must set up a BOOTP server on the network before
running the demo system.

BlueCat Linux Messenger
nmsng_exnpl

DEMO
Messenger demo system
SYNOPSIS

This demonstrates how two user-space applications
communicate via the Messenger Application Programming
Interfaces (APIs).

REQUIREMENTS

Storage Tiny

RAM Medium

Network None

Disk None

Special None
DESCRIPTION

The system boots in single-user mode. i ni t starts bash
without the login prompt. Run the Messenger applications
manually, first with the receiver in the background and then
with the transmitter. For instance:

bash# nsng_exnpl -s &
bash# nsng_exnpl -c 10

When the transmitter is executed, the receiver prints the
received data packet onto the console.

nsng_ni net

DEMO
A Messenger Network Interface (MINET) demo system
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SYNOPSIS

This demonstrates TCP/IP connectivity of cPClI intelligent
cards via the Messenger Network Interface (MINET).

REQUIREMENTS

Storage Small

RAM Medium

Network None

Disk No

Special Multinode cPCI systems (CPV5350 or

MCP750 board as a cPCI host; one or
more MCPN750 boards as 1/0
controllers)

Kernel Option ranmdi sk_si ze=8192

DESCRIPTION

The Input Output Processor (IOP) boards are booted over
the cPCI backplane from the BlueCat Linux cross
development host. The IOP boards do not have to be set up
by the user. The system boots in single-user mode. i ni t starts
bash without the login prompt. At this point, the MINET
interface can be initialized on the cross development host
controller system.

To initialize the MINET interface on the cross development
host controller system, call the i f confi g command.
For instance:

bash# ifconfig mnet0 1.0.3.1

Then, start r ar p:

bash# rarp -f

To complete initialization start the IOP Manager:

bash# i oprmand
Connect the serial COML1 of the non-system controller board
via virtual terminal. This command boots BlueCat Linux onto
the non-system controller boards.
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caf f ei ne

To monitor the state of the backplane, use i opmanc -i . This
command should show a separate entry for each non-system
controller board installed in the chassis. When a board is fully
booted, it is in the BOOTED state.

At this point, the MINET interface is ready to be tested. On a
non-system board runi f confi g mi net 0 (with no IP
address). This command should print the IP address assigned
by r ar p on the cross development host to the board. Use this
address to pi ng the board from the cross development host.
For instance:

bash# ping -¢c 5 1.0.3.14

pi ng can of course, be run from any board in the system:;
pi ng-ing between non-system controller boards is supported.

DEMO

The embedded CaffeineMark demo system

SYNOPSIS

This demo system measures the performance of the Java
Virtual Machine (JVM) supported via the kaf f e package.

REQUIREMENTS

Storage Medium

RAM Large

Network Yes

Disk None

Special None

Kernel Option randi sk_si ze=32768
DESCRIPTION

The system boots in single-user mode. To start the Embedded
CaffeineMark benchmark use the following command:
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bash# caffeine

Successful execution of the benchmark displays the
benchmarking results on the system console.

Flash Memory Support and Flash File

System
ffs
DEMO
Flash memory support and Flash File System (FFS) demo
system
SYNOPSIS

This demonstrates the use of the BlueCat Linux flash memory
management tools on the embedded target board.

REQUIREMENTS

Storage Tiny

RAM Small

Network None

Disk None

Special Demo system updates target flash
memory

DESCRIPTION

The system boots in the single-user mode. i ni t mounts the
pr oc filesystem and starts bash.

1. Usethefl ash_fdi sk utility to partition the flash memory
device. For instance, the following command creates three
partitions in flash memory:

bash# flash_fdi sk /dev/ntdchar0 \
0-2:3:4-10

2. The registered MTD device drivers can be examined at any
time using the / pr oc/ nt d file:
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bash# cat /proc/ntd

nt d0: 00100000 "Fl ash on the CMA120 W | ow board"
ntdl: 00008000 "Flash on the CMA120 WI | ow board"
ntd2: 00018000 "Fl ash on the CMA120 W | ow board"
nt d3: 000E0000 "Fl ash on the CVMA120 WI | ow board"

The first line in of screen output corresponds to the entire
flash memory device. Lines 2-4 correspond to the partitions
created by the previous command.

Use the f | ash_er ase utility to empty a flash memory
partition or the entire flash memory device. For instance, the
following command erases all sectors on the third partition:

bash# flash_erase /dev/ ntdchar3

The device has 1 region with sectors of the same size. The
total size of the device is 0XEO00O bytes.

Erasing....... done.

Mount the Flash File System and use the cp, mv, | n
commands to work with it. For instance:

bash# nmount /dev/ntdblock3 /mt -t jffs
bash# cp /test_file /mt
bash# cat /mt/test _file
Fl ash test has passed K

Unmount the Flash File System using the umount command:

bash# unount /mt

Reboot the system:

bash# /sbin/reboot —f

Advanced Power Management

DEMO

The BlueCat Linux Advanced Power Management (APM)
demo system
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SYNOPSIS

This demo system demonstrates basic features and capabilities
of the BlueCat Linux APM software. A special pseudo-device
PMD (Power Managed Device) driver is used to simulate
various aspects of a power-managed device functionality.

REQUIREMENTS

Storage Tiny
RAM Tiny
Network None
Disk None
Special None
DESCRIPTION

The BlueCat Linux kernel is built to enable support for the
APM core module, the APM user-space interface driver, and
the simulated PMD test device driver. The simulated PMD
registers itself with the PMD core and reacts to any APM
requests by printing an informational message on the system
console. In case the PMD has transitioned to the STOP state,
the PMD device driver simulates occurrence of a wakeup
event at the PMD in precisely 1 minute from the transition to
the STOP state.

The mapnd daemon is configured to call an event handling
program that reacts to transitioning to the OFF event by
printing a message on the system console.

Read the file / pr oc/ mapni pmds to get the status
information on the registered PMD devices:

bash# cat /proc/mapm pnds
0O [MAPM test driver] ON O 0O NONE

Use the mapm ct r | utility to transition the simulated PMD to
the STOP state:

bash# mapmctrl 0 STOP 0

The following message appears on the system console:

MAPM test driver: switch to STOP state
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Wait 1 minute for the PMD to switch back to the ON state on
the wakeup event;

MAPM test driver: switch to ON state

Use the inactivity timer parameter to test conditional transition
to a lower-power state. For instance:

bash# mapmctrl 0 OFF 30000

In 30 seconds the PMD switches to the OFF state. The
following message is printed on the system console by the
PMD driver:;

MAPM test driver: switch to OFF state

Additionally, the user-space event handler prints the following
message onto the system console:

Si mul ated PVMD event handler: switch to
OFF state
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CHAPTER 5

BlueCat Linux Advanced Power
Management

This chapter describes Advanced Power Management (APM) support
implemented in BlueCat Linux. BlueCat Linux APM support is defined in a
generic manner, which allows support of diverse target board architectures
while using the same software interfaces.

BlueCat Linux APM software defines an open, architecture-independent
interface with low-level device drivers servicing power-managed devices
(PMDs). The upper layers of BlueCat Linux APM use this interface to
interact with specific APM hardware devices in an architecture-independent
fashion.

BlueCat Linux APM defines a number of user visible, architecture-
independent interfaces, both for the kernel space and the user space. These
are used by clients of APM to control all aspects of power management.

BlueCat Linux APM provides the ability to control the power management
aspects of the CPU and system operation.

General Architecture

Overview

BlueCat Linux APM places each power-managed device (PMD) under the
control of the software. The software can force each individual PMD into
low-power states, either immediately or upon expiration of a software timer,
provided no activity is observed at the PMD.

Forcing a PMD into a low-power state is negotiated with the registered
kernel-space clients of the APM, each of which can reject switching the
PMD to a low-power state. Additionally, the transition of a PMD to a
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different power state is reported to the user-space daemon (mapnd). This
reacts in an appropriate manner according to the user-specified
configuration file. Reaction to an APM event may include: sending an
informational message to the system console, placing an event record in the
log file, invocation of a user-defined program, or any combination of these.

In addition to the mapnd daemon, the BlueCat Linux APM software
includes the user-space control utility (mapm ct r | ). This is used to
explicitly control PMDs, as well as to provide user-readable APM status
information.

All interactions with clients of the APM software are through a
comprehensive architecture-independent interface. This includes both
interactions between clients and APM for triggering actions on individual
PMDs, and between APM and clients for notification of APM events.

It is important to note that the APM software implements a clearly defined
state machine, configured and controlled from the outside of the APM by
clients, either kernel-space or user-space, or both. Policy making decisions
are made at the APM clients and are made known to the APM software via a
set of clearly defined architecture-independent Application Programming
Interfaces (APISs).

To support the various features and capabilities implemented by the
hardware PMDs on the target boards supported by BlueCat Linux, the
BlueCat Linux APM software defines an open, platform-independent API to
low-level PMD device drivers. A PMD device driver registers itself with the
core APM modules, in order to implement appropriate PMD management
functions via the hardware-independent PMD API. The core APM modules
call appropriate callbacks, implemented by a PMD driver, to trigger a specific
action at the PMD controlled by the driver.

The CPU itself is viewed by the APM as another PMD. The BlueCat Linux
APM software includes a special CPU PMD driver which, when enabled,
controls the power state of the CPU. The CPU PMD driver is bundled with
APM-aware code in the core kernel. This code monitors the overall kernel
activity. Whenever it detects that the system is inactive, except for running
the kernel scheduler, it switches the CPU into a low-power state until the
next interrupt or system clock occurs.

APM Modules and Components

Figure 5-1shows the layout of the BlueCat Linux APM modules and its
components:
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Figure 5-1: BlueCat Linux APM Modules and
Components

The core of the BlueCat Linux APM software is the APM core module. This
is a kernel-space component that implements the APM state machine for
each of the PMDs, and provides the APIs to the other APM components.

The APM driver implements an architecture-independent interface for client
kernel-space device drivers. The kernel-space interface allows client device
drivers to explicitly control the power management related aspects of
hardware device functionality.

The callback interface is considered to be an extension of the kernel-space
interface. Client drivers register their callback functions, which are called by
the APM core module, before and after each APM event. This
synchronization mechanism allows a client driver to react appropriately
when the respective device changes its power state (for instance, as a
reaction to an explicit user request via the mapm ct r | utility).

The APM core module is closely bundled with a special kernel-space client
called the APM user-space interface driver. The APM user-space interface
driver implements the IOCTL interface to the mapnd daemon and the
mapnd_ct rl control utility. The IOCTL interface is used by the mapnd
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daemon to access APM events, to allow reaction at the user-space level. The
IOCTL interface is used by the mapnd_ct r | control utility to explicitly
control the APM and power-managed devices.

Another user interface is through the APM pr oc file (/ pr oc/ mapn). The
APM core module maintains this file to relay APM status to the user space.

At the other end, the APM core module implements the PMD interface.
This is used to call low-level PMD device drivers in an architecture-
independent manner. PMD drivers implement device-specific management
of individual power-managed devices.

APM Event Queue

The APM core module maintains the APM event queue. The event queue is
used to sequentially process APM events. Events are processed on a
first-come-first-processed basis. Processing of an event does not commence
until the previous event in the queue has been processed completely.

Pre- and Post-Events
As a general rule, there are two types of events:

*  Pre-events — events of this type are associated with a request
to change the power state of a PMD. For instance, a client
driver requests that the PMD it is servicing be switched to a
lower power state.

e Post-events — events of this type are associated with an action
that has occurred at a PMD, for instance, when the PMD has
been switched to a lower power state.

Events are placed onto the event queue by the APM core module for one of
the following reasons:

< Inreaction to the invocation of an API service that requires
placing an event in the queue (such as a request to change the
power state of a PMD)

e Asaresult of processing an earlier event (In particular, a post-
event is placed in the queue provided that a pre-event has
resulted in the successful change of the power state of a PMD.)
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e Asaresult of a PMD driver reporting a hardware-driven state
transition at the PMD

e Asaresult of an inactivity timer expiration

Event Processing

The event queue is processed by a special event processing kernel task
maintained by the APM core module. The event processing task processes
events in the queue one at a time. If there are no events in the queue, the task
sleeps. The task is given such priority as to ensure that processing of the
APM events does not result in blocking interrupt handlers or other critical
kernel tasks.

Processing of an event is done in the following manner: For each kernel
client that has registered for processing events at the PMD associated with
the event the client callback is called. The client callback can take as long as
required to react to the event, but eventually it has to return either a success
or a failure. If a success is returned for a pre-event, the client does not object
to the power-state change at the PMD. If a failure is returned for a pre-event,
the client indicates that the power-state transition cannot be executed.

A client callback must always return a success on a post-event. In other
words, the callback return code is ignored by the event processing task for
post-events.

All registered client callbacks are called sequentially. Once the last callback
returns, event processing is complete for a post-event. For a pre-event, event
processing continues in the following manner:

If at least one of the callbacks has returned a failure for a pre-event, the
event processing task fails to carry out the power state transition associated
with the pre-event. In this case, the event processing is complete.

If all the clients have indicated their agreement to the power state transition,
the event processing task calls an appropriate function of the PMD device
driver to carry out the power state transition, and then updates its internal
tables to reflect the change at the PMD. As a final step in event processing,
an appropriate post-event is placed in the event queue.
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Figure 5-2: Event Processing

Power States
For each PMD, the APM core module supports the following power states:

e ON-The PMD is completely on.

e STOP-The PMD is suspended, while the wakeup logic of the
PMD is enabled. When a wakeup event occurs at the PMD, it
automatically returns to the ON power state.

e OFF — The PMD is completely off. The wakeup logic is
disabled.

e AUTO- The PMD is in a device-specific, architecture-
dependent power state. This state is typically associated with
various hardware based autonomous power management
capabilities, such as an autonomous hardware inactivity timer.
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e SPECI AL — The PMD is in a device-specific architecture-
dependent power state. This state is intended as a placeholder
for custom power management features or future extensions.

For each PMD the APM core module maintains the following state machine:

While a PMD is in the ON state, a client can make a request to switch the
PMD to the STOP, OFF, SPECI AL, or AUTO power states. The change is
negotiated with all registered clients, via the event callbacks mechanism, and
is either rejected or agreed upon.

While a PMD is in the STOP, AUTQ or SPECI AL state, it may automatically
return to the ON state. For instance, the return from STOP to ON state occurs
upon a wakeup event at the PMD. The PMD device driver may be able to
detect a return to the ON state and report it to the APM core module. Such a
notification is handled by the ARM core module by placing a post-event in
the queue. As explained, no client negotiation occurs in this case.

However, it is possible that a PMD switches to the ON state from the STOR,
SPECI AL, or AUTOSstates without the APM core module receiving any
notification of such a transition. To cover this scenario, the APM core
module allows clients to transition to the same set of power states from
either of the ON, STOR, SPECI AL, or AUTO states.

Software Inactivity Timers

The APM core module maintains an optional inactivity timer for each PMD.
From the point of view of the client interface, each request to perform an
action at a PMD is accompanied by an inactivity period parameter. If the
inactivity period is non-zero, the APM core module starts a software timer
for the PMD. If the inactivity timer expires without clients having notified
the APM core that the PMD has been active, the APM core starts the
process of negotiating the power state transition.

If a notification arrives before the inactivity timer expires, the APM core
resets the timer, and restarts the inactivity countdown.

While an inactivity timer can be associated with any client request, this
feature is typically used for the conditional switch of a PMD into a low-
power state. If a PMD is inactive for a specific period, the APM core
switches it to a low-power state. To prevent this from occurring, clients must
recurrently notify the APM core that the PMD is active.

Conceptually, the inactivity timer feature is similar to the AUTO power state.
The key difference is that the AUTOstate is implemented in the hardware in a
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device-specific, architecture-dependent manner, while the inactivity timer is a
software concept implemented by the APM core module.

APM Interfaces

This section discusses the APIs defined by the BlueCat Linux APM software
in greater detail. The following APIs are defined:

e Kernel-space client interface
e PMD device drivers interface
e IOCTL interface to the user space

Each of the above interfaces is implemented in a thread-safe, reentrant
manner. Meaningful error codes are returned in case a requested operation
cannot be carried out.

Kernel-Space Client Interface

This interface is from the APM core module to the kernel-space clients.
Typically, a client is a device driver for a power management-aware device. In
addition to implementing the core functionality of the 1/0 device, the
device driver uses the APM interface to control the power management
aspects of device functionality.

A client device driver registers itself with the APM core module. The client

must supply a client name (character string), a pointer to a client private data
structure, and a callback function used by the APM core to asynchronously

notify the client of various APM-related events.

If registration is successful, the client gets an opaque client handle used to
further access the APM core.

As soon as a client is done using the APM software, it can unregister itself by
using a special API service.

The client callback is called by the APM core any time there is an event that
requires attention and/or reaction from the client. For each APM event, the
callback is called with an event descriptor as a parameter. The event
descriptor includes the identifier of the event, a handle to the PMD at which
the event has occurred, as well as a pair of optional event-specific
parameters.
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Two special events are used to notify a client of the creation or removal of a
PMD device driver (in other words, the existence of a PMD). These are
needed to ensure that each client knows the PMDs present in the system.

A client can control one or more PMDs. For each PMD the client wishes to
control, the client driver is given an opaque handle to the PMD. The PMD
handle is available in the new PNMD event descriptor, as described above.

A client uses the PMD handle to specify for the APM core module a set of
events occurring at the PMD, which the client wishes to be notified of. The
set can include just one event (for instance, a pre-event for a request to
switch the device to the STOP state), or all events that may occur at the
PMD, or any subset of events.

Once the set of events is specified, the APM core calls the client callback for
any event in the set. Initially (upon registration), the set of events is empty
for each PMD reported to a client.

As described above, for each event the callback is called with the event
descriptor as a parameter. A callback uses the event identifier to distinguish
between different events. A callback uses the PMD handle to determine the
PMD that the event has occurred at.

For pre-events, a callback can either reject the action requested by the event,
or agree that the action can be carried out by the APM core. In either case,
an appropriate return code must be returned by the callback.

For post-events, a callback must always return a success.

The client API defines a service for client drivers to request a change of the
power state at a PMD. The PMD handle is used to specify a particular PMD.
A state identifier is passed to the service, along with a pair of optional state-
specific parameters, to specify the state to which a switch is suggested. If a
non-zero inactivity timer period is passed as a parameter, the request to
change the power state is conditional, depending on the activity of the PMD.

The clients use a special API service to notify the APM core that a particular
PMD has been active.

The API defines a special service allowing clients to retrieve the current state
of a PMD.

PMD Device Drivers Interface

This is an open, platform-independent interface with low-level PMD device
drivers that implement device-specific control of individual PMDs.
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A PMD uses a registration service to register itself with the APM core. The
registration service must be given the name of the PMD (character string), a
pointer to a PMD device driver private data structure, and a callback
function used by the APM core to request specific actions at the PMD.

If the registration is successful, the PMD is given an opaque PMD handle
used for further interactions with the APM core.

A PMD device driver can unregister itself at the APM core at any time.

The APM core calls a PMD callback to trigger a specific action at the PMD.
The callback is given an action identifier, as well as a pair of action specific
parameters. The action identifier is used by the PMD driver to switch on a
specific action requested by the APM core.

A PMD device driver uses an API service to notify the APM core that the
PMD has changed its power state. The APM core handles such notification
by placing an appropriate post-event in the event queue. Another API
service is used to notify the APM core that the PMD has been active.

In an implementation note, a PMD driver does not need to be in a separate
device driver, or even reside in a separate source file from the client device
driver for the power-managed device. It is quite possible that a single device
driver includes the core 1/0 device code, the APM client code, and the
PMD device driver. The developer is free to choose the approach to code
modularization conducive to the overall system structure and/or the
ultimate application at hand.

IOCTL Interface to User Space

The IOCTL interface is implemented by a special kernel-space client called
the APM user-space interface driver. This driver propagates any APM events
to user-space programs via a special IOCTL call. The user-space program
interacting with the driver blocks on the ioctl() call until an event is
available. The APM daemon (mapnd) is intended as the only user-space
program that interacts with the APM user-space interface driver.

Another IOCTL is used to propagate requests from the user space to the
APM core. Logically, the same set of requests is supported for a user-space
as for a kernel-space client. This IOCTL is used by the APM control utility
(mapmctrl).
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User-Space Components

This section discusses the user-space components of the BlueCat Linux
APM software in greater detail. The following user-space components are
supported:

e APM daemon (mapnd)
e APM control utility (mapm ctrl)
e APM proc file (/ pr oc/ mapm

APM Daemon

The APM daemon (mapnd) defines how the APM software reacts to
particular APM events at the user level. The APM daemon is
user-configurable. User configuration is read by the daemon at startup from
the / et ¢/ mapnd. conf configuration file. Refer to the

mapnd. conf (8) manual page for the format of the configuration file.

One line of the configuration file defines the reaction of the APM for events
from a particular PMD.

APM reaction to an event can be any of the following:

» Acall to a user-space event handling program

»  Starting a script for printing an event-describing message on
the system console

e Placing a record in the log file
*  Any combination of these

Refer to Appendix F “mapmd Command Reference” for details.

The APM daemon interacts with the APM core module via the APM user-
space interface driver. The core algorithm implemented by the APM
daemon:

1. Blocks on the event receiving IOCTL.

2. Assoon as an event is available, processes it as defined by the
user configuration file.

3. Returns to step 1.
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APM Control Utility

The APM control (mapm ct r | ) utility allows the user to send explicit
requests to the APM core module to perform a specific action at an
individual PMD. The APM control utility interacts with the APM core via
the APM user-space interface driver. Refer to Appendix G, “mapm_ctrl
Command Reference” for details.

APM proc File

The APM pr oc file (/ pr oc/ mapm) provides the user with an easy way to
get the current APM status. The user can read the file at any time. The file
contains current status data per PMD.

The APM core module maintains the / pr oc/ mapmfile from the
kernel-space context.

CPU Power Management

From the point of view of BlueCat Linux APM software architecture, the
CPU is just another PMD. As such, it is served by an architecture-dependent
PMD device driver that controls low-level aspects of CPU power
management.

An important feature of CPU power management, as supported by the

BlueCat Linux APM software, is the ability of the system to suspend the
CPU in case the kernel is only running the kernel scheduler. In BlueCat
Linux this concept is implemented as follows:

1. To enable the CPU suspend mode, a request to switch the
CPU to the AUTOstate is issued to the APM core module (for
instance, using the mapm ct r | utility). This request is
negotiated with registered clients and, provided the change is
agreed upon, comes to the CPU PMD driver.

2. When given a request to switch to the AUTOstate, the CPU
PMD driver enables a global variable
mapm cpu_suspendabl e. The mapm cpu_suspendabl e
is used in the kernel null process (also known as process 0) to
determine whether it can switch the CPU into a suspend state.

3. Whenever the null process is entered and
mapm _cpu_suspendabl e is on, the null process directly
calls an appropriate service in the CPU PMD device driver to
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switch the CPU to the suspend state. This service is
architecture specific and must be implemented so as to ensure
that the CPU returns to the ON state at any interrupt (for
instance, a system clock tick).

Configuring APM in the Kernel

The kernel part of the APM software is controlled by a number of kernel
configuration options. These options determine and control the APM
software components included in the kernel. This enables the user to
remove undesired functionality to save on kernel code size and runtime
memory requirements. When disabled, APM has no impact on kernel size.

Table 5-1: Configuring APM in the Kernel

Option Description

CONFI G_BLUECAT_APM This option controls the presence of the
APM core module in the kernel. Disabling
the option automatically turns off all other
APM components.

CONFI G_BLUECAT_APM USER | This option controls the presence of the
APM user-space interface driver in the
kernel. It can be set to “ni’ indicating that
the driver is compiled as a runtime kernel
module.

CONFI G_BLUECAT_APM TEST | A test PMD device driver.
CONFI G_BLUECAT_APM CPU A CPU PMD skeleton device driver.

NOTE: The APM core uses the standard kernel option CONFI G_PROC_FS (kernel
support for the / pr oc filesystem) to enable or disable / pr oc/ mapminterface support.
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This section lists the common constants and data types used in BlueCat
Linux APM. These are defined in the following header file:

$BLUECAT_PREFI X/ usr /i ncl ude/ |l i nux/ mapm h

Common Constants and Data Types

PMD Handles

A PMD is identified by an opaque handle of type apm pnd_handl e_t .
The handle is provided to the PMD device drivers as a result of successful
registration, as well as to clients as a part of the event descriptor.

Error Codes

Each APM service returns a value of type apm error _t . The possible

return codes are;

Table 5-2: Error Codes

Error Code

Description

APM_SUCCESS

Service successful

APM_ERROR | NVAL

Invalid argument

APM ERROR_REJECT

Request rejected

APM ERROR_RETRY

Out of resources

APM_ERROR_SYSTEM

OS error

APM_ERROR_NOTI MP

Not implemented

APM _ERROR_GENERAL

General error

APM_ERROR_NOPMD

No PMD with such handle

APM ERROR_PMD

PMD internal error

APM_ERROR_NOCLI ENT

No client with such handle
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Table 5-2: Error Codes (Continued)

Error Code

Description

APM_ERROR_BUSY

Resource busy

APM _ERROR_MEM

Out of memory

PMD State Codes

A PMD state is represented by the code type apm st at e_t . The possible

PMD states are:

Table 5-3: PMD States

Code Description
APM STATE_ON On state
APM STATE_OFF OFF state
APM_STATE_STOP STOP state
APM _STATE_AUTO AUTOstate

APM STATE_SPECI AL

SPECI AL state

Event Codes

A PMD event is identified by the code type apm event _code_t. The

possible event codes are;

Table 5-4: Event Codes

Pre-Event Code

Description

APM EVENT REQUEST ON

Request to switch to ON state

APM EVENT_REQUEST OFF

Request to switch to OFF state

APM EVENT REQUEST STOP

Request to switch to STOP state

APM EVENT REQUEST_AUTO

Request to switch to AUTOstate

APM EVENT REQUEST_SPECI AL

Request to switch to SPECI AL state
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Table 5-5: Post-Event Codes

Post-Event Code Description
APM EVENT_ON Transition to ON state
APM_EVENT_COFF Transition to OFF state
APM_EVENT_STOP Transition to STOP state
APM _EVENT_AUTO Transition to AUTOstate
APM _EVENT_SPEC!I AL Transition to SPECI AL state

Table 5-6: PMD Driver Event Codes

PMD Driver Event Code Description
APM _EVENT_NEW New PMD driver registers
APM _EVENT_DELETE Existing PMD driver unregisters

Kernel-Mode API

Client Handles

Clients are identified by client handles obtained by clients at the time of
registration. Client drivers supply the client handle to each call to APM client
services. The client handle is defined as opaque of the type
apmclient_handle_t.

Client Callback

Clients receive event notifications using the callback function specified at the
time of registration. The callback function type is defined as follows:

typedef apmerror_t (*apmclient_call back_t)
(apmclient _handl e_t handl e, const apmevent _t *
event, void * user);
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When APM calls the client callback, it provides the following parameters to
the client callback:

handl e Client handle
event Event descriptor
user Pointer to a client’s private data provided by

the client at the time of registration

Client Services

One of the client services registers a new client specified by the i nf o
structure. On success, the new client handle is stored in the location pointed
to by the handl e argument. The apm cl i ent _i nf o_t structure is
defined as follows:

apmerror_t apmclient_register (const
apmclient _info_t * info, apmclient_handle_t *
handl e, void * user);

APM unregisters the client specified by the handle.

typedef struct apmclient_info_s

{

apmclient_call back_t call back;
char * nane;

}

apmclient_info_t;

apmerror_t apmclient_unregister
(apmclient_handle_t handle );

APM sets the event mask. The client receives event notifications from the
specified PMD as defined by the nask argument. The mask is bitwise or of
event codes (APM_EVENT_*).

apmerror_t apmclient_event _mask
apm client _handl e_t handl e,
apm pnd_handl e_t pnd,
unsi gned int mask );

APM makes a request for a state transition.The PMD specified by the pnd
argument is requested to switch to the state st at e. The state-specific
parameters are specified by the ar g_i and ar g_p parameters. The request
is negotiated with other clients registered to receive notifications of the state
transitions at the PMD. If the ti mer parameter is not NULL, the inactivity
timer is primed for this PMD.
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apm error_t apmclient_request(

apm client _handl e_t handl e,
apm pnd_handl e_t pnd,
apmstate_t state,
unsigned int arg_i,
void * arg_p
struct tinespec * tiner )

Client services makes a raw request for a state transition. The PMD specified
by the pmd argument is requested to switch to the state st at e. The state-
specific parameters are specified by the ar g_i and ar g_p parameters. No
request negotiations or queuing takes place. The request is passed
immediately to the PMD driver layer.

apmerror_t apmclient_raw_ request(
apm client _handl e_t handl e,
apm pnd_handl e_t pnd
apmstate_t state,
unsigned int arg_i,
void * arg_p );

APM gets information about a PMD specified by the pnd parameter. On
success, the service returns the PMD name, current PMD state and state-
specific parameters in the locations pointed to by the nane, st at e, arg_i
and ar g_p arguments, respectively.

apmerror_t apmclient_pnd_inf o(
apm client _handl e_t handl e,
apm pnd_handl e_t pnd,
char ** nane,
apm state_t * state,
unsigned int * arg_i,
void ** arg_p );

The following indicates that the PMD is currently active and is being used by
the client. A call to this service restarts the inactivity timer for this PMD, if
any.

apmerror_t apmclient_pnd_active
(apm_client _handl e_t handl e,
apm pnd_handl e_t pnd);

The following returns the pointer to a string that names the specified error
code. This is intended to be used for composing informational and error
messages.

char * apmerror_name( apmerror_t error );
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The following returns the pointer to a string that names the specified PMD
state. This is intended to be used for composing informational and error
messages.

char * apmstate_nanme( apmstate_t state);

The following gets general information on the APM core. This is intended
to be used to detect the presence of the APM core software. The version
returned is composed of the major version number in the most significant
byte and the minor version in the least significant byte.

apmerror_t apm.info( char ** nane,

unsi gned short * version );

PMD API

PMD Callback

APM makes requests to the PMD driver using a callback provided by the
PMD driver at the time of registration. The callback type is defined as
follows:

typedef apmerror_t (*apm pnd_cal |l back_t)
(apm_pnd_handl e_t handl e,
apm pnd_r equest _t
request,
unsigned int arg_ i,
void * arg_p,
void * user );

When APM calls the PMD callback, it provides the following parameters:

handl e PMD handle

r equest Request code

arg_i Request-specific integer argument
arg_p Request-specific pointer argument

user Pointer to PMD private data provided at

PMD registration time
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PMD Requests

The requests made by the APM core to the PMD driver are identified by the
request code value of type apm pnd_r equest _t . The possible PMD
request code values are:

Table 5-7: Possible PMD Request Code Values

Request Code Description
APM PVD_REQUEST_ON Switch PMD to ON state
APM PMD_REQUEST OFF Switch PMD to OFF state
APM_PMD_REQUEST_STOP Switch PMD to STOR state
APM_PMD_REQUEST_AUTO Switch PMD to AUTOstate
APM PVD_REQUEST_STATE Report current device state
APM _PNVD_REQUEST_SPECI AL Switch to the SPECI AL state

PMD Services

PMD services register a new PMD driver specified by the i nf o parameter.
On success, the new PMD handle is stored in the location pointed to by the
handl e argument. The apm pnd_i nf o_t structure is defined as follows:

apm pnd_handl e_t * handl e,
void * user,

apm state_t state,
unsigned int arg_i,

void * arg_p);

The following unregisters the PMD driver specified by the handl e
argument.

typedef struct apm pnd_info_s
{

char * name;
apm pnd_cal | back_t cal | back;

}

apm pnd_info_t;

apm error_t apm pnd_unregi ster
( apm_pnd_handl e_t handl e);

The following indicates that the PMD is active and is being used by
someone.
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apmerror_t apm pnd_active\
( apm pnd_handl e_t handl e);

The following reports that a hardware-driven state transition has occurred at
the PMD. The new PMD state is specified by the st at e parameter.

apm error_t apm pnd_change( apm pnd_handl e_t
handl e,

apm state_t state

unsigned int arg_i,

void * arg_p);

IOCTL Commands
APM | OCTL_GET_EVENT

This IOCTL command blocks until an event occurs. The event code and its
associated PMD handle is returned in the apm_ i oct | _event _t structure
pointed to by the ar g parameter to the ioctl() call. The

apm i oct| _event _t structure is defined as follows:

typedef struct apm.ioctl_event_s

{
apm pnd_handl e_t pnd;
apm event _code_t code;

unsi gned i nt arg_i;
void * apg_p;
char ar g_buf [ APM_NMAX_ARG

}

apm.ioctl _event t;
APM | OCTL_REQUEST

This IOCTL command makes a state transition request. The target board
state and state-specific parameters are passed in the

apm i oct| _request _t structure pointed to by the ar g parameter to the
ioctl() call. The apm_i oct| _request _t structure is defined as follows.

typedef struct apm.ioctl_request_s
{

apm pnd_handl e_t pnd;

apm state_t request;

unsigned int arg_i;

void * arg_p;

struct tinespec tiner;

}

apm.ioctl _request _t
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/proc/mapm Directory

The / pr oc/ mapmdirectory has a number of files. A read from each of the
files yields text describing the current state of a particular APM software
component.

The / pr oc/ mapnt pnds file lists all the PMD drivers registered. Each line
in the file corresponds to a PMD driver. PMDs are listed and sorted by the
handle value. The format is:

handle \ [ name\] state timer client event

handle Hexadecimal value of the PMD handle
name Name provided by the PMD at registration
state The current PMD state—it is one of the
following: ON, OFF, STOP, AUTO or
SPECI AL.
timer The value of the inactivity timer, if set for

the PMD—¢lse, this field is 0.

client If an inactivity timer has been set for the
PMD, this is the hexadecimal value of the
client handle that has primed the timer. Else,
this field is 0.

event If an inactivity timer has been set for the
PMD, this is the target board state to make
the transition to timer expiration. It is one of
the following: ON, OFF, STOP, AUTQ,
SPECI AL.

For example, a CPU PMD in the ON state, with an inactivity timer primed to
set the CPU into AUTOSstate in 1 second by the client with handle 2, is
described by the following line:

0 [CPU ON 100 2 AUTO

The / proc/ mapnt cl i ent s file lists all registered clients. Each line in the
file corresponds to a client. Clients are listed and sorted by the handle value.
The format is:
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handle [ name]
handle Hexadecimal value of the client handle
name Name provided by the client at registration

For example, the APM user-space interface driver with handle 0 is described
by the following line;

0 [ioctl]

mapmd Command Line Format

The mapmd command line format is as follows:
mapnd [-f filg]

where:

- file Specifies an alternate configuration file for
mapnd operation—if not specified, mapnd
reads its configuration from the
/ et ¢/ mapnd. conf file.

Please refer to Appendix F, “mapmd Command Reference” for details.

mapmd Configuration File

The mapmd configuration defines how mapnd reacts to particular mapnd
events. The settings are defined separately for each PMD. Each line of the
configuration file corresponds to settings for one PMD.

The format of a line is as follows:

\ [ PMD handle or PMD name\] command[, command. . . ]

[ PMD handle or PMD name\] Specifies the PMD name
or PMD handle (a hexadecimal number) of
the PMD.

command[ , command. . . ] The list of programs to
be executed in response to the PMD state
transition

Lines starting with “#” are considered comments, to be ignored by mapnd.

mapnd can be forced to re-read the configuration by sending the HUP signal
to the mapnd process.
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Please refer to Appendix H, “mapmd.conf Command Reference” for details.

Handler Program Command Line Format

When mapnd calls program in response to mapnd event, it provides
command line parameters in the following format:

user _program PMD_handle_or_name state arg[, arg..}

PMD_handle_or_name Specifies the PMD (in the same form as the
configuration file for this PMD).

state Specifies the state the PMD has been
switched to, and is one of the following: ON,
OFF, AUTQ, STOP or SPECI AL.

arg[ , arg..] State-specific arguments are provided in
these parameters.

Event Logging

mapnd is accompanied by two shell scripts, / et ¢/ mapnd_| og. sh and

/ et ¢/ mapnd_nsg. sh. These output a log message describing an APM
event to the / et ¢/ mapm | og and the system console, respectively. A user
can specify these scripts in the command list of the mapnd configuration file
in order to output information about APM events.

mapmd Operation

When started, mapnd reads the configuration file, becomes a daemon
program and operates according to the configuration file using the IOCTL
and / pr oc/ mapminterfaces for interactions with the APM kernel-space
software.

APM Control Utility

APM Control Utility Command Line Format

The APM control utility command line format is as follows:

mapm ctrl [ PMD_handle_or _name state [ timer[arg[, arg.]]]
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When called without any parameters, the utility outputs the APM status
information.

With parameters, the utility places a request to switch the specified PMD to
the specified state. The state parameter can be one of the following: ON OFF,
STOP, AUTOOr SPECI AL. State-specific arguments are provided in the ar g
parameters. If the t i mer parameter is specified, the inactivity timer is
primed for the PMD.

mapm__ctrl Operation

mapm ct rl utilizes the APM IOCTL and / pr oc/ mapminterfaces for
interactions with the APM kernel-space software. Please refer to
Appendix G, “mapm_ctrl Command Reference” for details.

Developing APM Drivers

This section provides some sample code that can be used in an APM client
and a PMD device driver.

Sample APM Client

This section shows the skeleton of a sample APM client device driver.

Registering an APM Client

The following sample code shows the registration of an APM client device
driver:

/* Client driver initialization. */
void client_init( void )
{

apmclient_info_t client_info;

/* Register client. */

client_info.nanme = "Sanple APM Cient Driver".
client _info.callback = client_call back;

if ( apmclient_register( &client_info,
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&handl e, NULL ) !=
APM_SUCCESS )

{
/* Registration failed */

Deregistering an APM Client

The following sample code shows how an APM client can complete its
operation;

/* Cient driver deinitialization. */
void client_tern( void )

"/* Ve do not use the device anynor e.
* |f nobody is using it, turn the device off.
*
apm client _request( handl e, CLIENT_OUR PMD,\
APM _STATE_OFF,
0, NULL, NULL );

/* Unregister fromthe APMcore. */
apmclient_unregister( handle );

}

Processing APM Events

The following sample code shows the possible implementation of an APM
client callback:

/* dient callback to process PMD events. */
apmerror_t client_callback( apmclient_handl e_t handle,
const apm event _t * event,
void * user )

swi tch( event->code )

case APM EVENT_NEW
/* Is it the PVMD for the device we are working with? */
if ( event->pnd == CLI ENT_OUR _PMD )

apm state_t state;
char * nane;

/* Register to receive all event notifications fromthe PMD.
*/

apm client_event_mask( handl e, event->pnd, APM EVENT_ALL );
/* Check the device state.*/

apmclient_pnd_i nfo( handle, event->pnd, &nane,
&state, NULL, NULL );

/* 1f the device is in | ow power state, enable it prior

* to performng device initialization. In this case,
* the actual initialization is delayed until
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* the device cones up and we get the
* state change event.
*/

if ( state != APM STATE_ ON )

{
apm client_request( handl e, CLIENT_OUR PMD, APM STATE_ON,
0, NULL, NULL );

}
else /* The device is on, initialize the device. */
ciiént_hard\nare_specific_i nit(...);

br eak;

case APM EVENT ON:
/* The device has been turned on.Initialize the device. */

cli ent _hardware_specific_init(...);
br eak;
case APM EVENT_REQUEST_OFF:
case APM EVENT_REQUEST_STOP:
case APM _EVENT_REQUEST_AUTO
/* We are using the device. Reject all |ow power states. */
return APM ERROR REJECT;
br eak;

defaul t:

return APM SUCCESS;

Sample PMD Driver
This section shows the skeleton of a sample PMD device driver.

Registering a PMD Driver
The following sample code shows the registration of a PMD device driver:

/* Driver initialization. */
void prd_init( void )
{

apm pnd_i nfo_t pnd_i nfo;
e Regi ster PMD. */
pnd_i nfo. nane = "Sanple APM PMD driver";
pnd_i nfo. cal | back = pnd_cal | back;
1f ( apmpnd_register( &nd_info, &handle, NULL )
I'= APM SUCCESS)
/* Registration failed */

}
}
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Deregistering a PMD Driver

The following sample code shows how a PMD driver can complete its
operation;

/* Driver deinitializatin. */
void pnd_term void )
{

apm pnd_unregi ster( handle );

Processing Requests in a PMD Driver

The following sample code shows how a PMD driver processes APM
requests from the APM core:

apmerror_t pnd_cal | back( apm pnd_handl e_t handl e,
apm pnd_r equest _t request,
unsigned int arg_i,
void * arg_p,
void * user )

swi tch( request )
case APM PMD_REQUEST_ON:
/* Perform hardwar e-specific device power-on.
*
/

i).r.eak;
case APM PMD_REQUEST_OFF:
/* Perform hardware-specific device power-off.
*
/

br eak;
default: /* No other states supported by this PMD. */
return APM _ERROR_NOTI MP;

return APM _SUCCESS;
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CHAPTER 6

Flash Support and Flash File
System

This chapter provides a detailed description of flash memory support and
the Flash File System (FFS) in BlueCat Linux.

Flash Support and FFS Architecture

This section provides a general overview of the BlueCat Linux flash memory
support architecture. General concepts introduced here are described in
detail later in Chapter 6.

BlueCat Linux Interfaces to Flash Memory

BlueCat Linux supports the following interfaces to flash memory devices for
USer-space processes:

* mtdchar character-device interface
e nt dbl ock block-device interface
*  FFS filesystem

Regardless of the interface is used to access flash memory, access to an
actual flash memory device is via the Memory Technology Device (MTD)
interface. The MTD interface provides an abstraction layer, which allows the
upper layers of the flash memory support software to perform specific
operations on flash memory via an open, device-independent interface.

Flash memory support architecture implemented by BlueCat Linux is shown
in Figure 6-1.
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‘ User Process ‘ ‘ User Process ‘ ‘ User Process ‘ ‘ User Process ‘

User Space
Kernd Soace
‘ m dchar ‘ ‘ m dbl ock ‘
‘ Virtual File System ‘
FleSstem
‘ MTD Interface

Flash Device Flash Device

Figure 6-1: Flash Memory Support Architecture

The mtdchar Interface

The nt dchar interface provides access to an entire flash memory device or
partition using the character-device interface. The nt dchar interface lets
the user access flash memory as a file, using the standard open(), read(),
Iseek(), and other POSIX system calls, all of which have their standard
interpretations.

All nt dchar operations are synchronous; each call results in physical access
to flash memory, unless a call is a logical operation.

The ioctl() call is supported for nt dchar. It implements a number of flash
memory-specific commands, such as erasing a specified flash memory
sector, etc. BlueCat Linux flash memory support includes a special tool,

fl ash_er ase, used to erase an entire flash memory device or partition.
This tool makes use of flash memory-specific IOCTL commands
implemented by the nt dchar interface. Check Appendix J, “flash_erase
Command Reference.”

NOTE: The mtdchar interface does not perform an erase of appropriate flash memory
sectors on @ write() call. It is the user's responsibility to ensure that flash memory is
erased before it is written to using the mtdchar interface.
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The nt dchar interface is designed to provide raw access to flash memory.
The user always has full control of flash memory operations, so that the
actual device is erased and written to when the user commands nt dchar to
do so.

Access to the nt dchar interface is through character device special nodes
with a major number of MTD_CHAR _MAJOR (90) . BlueCat Linux uses the
device nodes / dev/ nt dchar x to access the nt dchar interface, although
character device files with other names can also be used, as long as the major
number is set to MID_CHAR MAJOR

The minor number of an nt dchar device node is used to distinguish
between flash memory devices, and partitions within a single flash memory
device. This is discussed under “Flash Memory Partitioning” on page 174.

The mtdblock Interface

The nt dbl ock interface provides access to an entire flash memory device
or partition using the block-device interface. The nt dbl ock interface
presents flash memory as an entity that can host a filesystem. In fact, the
only recommended use of the nt dbl ock interface is in the mount
command to refer to a flash memory device, or a flash memory partition
that needs to be mounted as a Flash File System (FFS).

Like the nt dchar interface, mt dbl ock can be accessed using the standard
POSIX operations, all of which have their standard interpretations.
However, unlike nt dchar, nt dbl ock is not synchronous. From the point
of view of kernel architecture, nt dbl ock implements a block device, so
when the user attempts to access it as a file, all operations are subject to
every block device access mechanism implemented by the Linux kernel.

Thus, upon return from a system call, the nt dbl ock interface cannot
guarantee that the contents of physical flash memory are coherent with the
data in the kernel block device buffers. In general, access to a flash memory
device, as a file, should always be via nt dchar rather than nt dbl ock.

The nt dbl ock interface supports the ioctl() call. Only the standard block
device IOCTL commands (BLKGETSI ZE and BLKFLSBUF) are supported.
There is no command to erase a flash memory sector or perform any other
flash memory-specific operations.

Access to the nt dbl ock interface is by means of block device special nodes
with a major number of MTD_BLOCK_MAJOR ( 31) . BlueCat Linux uses the
device nodes / dev/ nt dbl ockx to access the nt dbl ock interface.
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Like nt dchar, the minor number of an nt dbl ock device node is used to
distinguish between flash memory devices, and partitions within a single
device.

The Flash File System (FFS) Interface

The Flash File System (FFS) is a POSIX-compliant filesystem implemented
on flash memory. FFS resides underneath the Virtual File System (VFS)
layer. This means that, as with any other type of filesystem supported by
Linux, any system call on an FFS or its files and directories goes through the
VFS, which directs appropriate tasks to the FFS layer.

FFS is designed for the efficient use of flash memory devices. It has wear
leveling, power loss recovery, and bad block mapping features built in.

FFS supports the following types of files defined by the POSIX.1 standard:

e Regular files

« Directories

¢ Special device files
¢ Symbolic links

«  Named pipes

The following filesystem-specific calls defined by the POSIX.1 standard are
supported by the FFS on the above types of files:

chmod(), chown(), close(), closedir(), ioctl(), Iseek(), mkdir(),
mkfifo(), mknod(), open(), opendir(), read(), readdir(), readlink(),
rename(), rmdir(), stat(), symlink(), truncate(), unlink(), write().

All writes are performed synchronously in FFS. This means that upon return
from a write() call, all data (and meta-data) is physically written to flash
memory. Read accesses use the standard Linux cache and buffering
mechanisms.

A user process specifies a flash memory device or partition that an FFS must
be created in by using an appropriate block device node
(/ dev/ nt dbl ockx) as a parameter to the mount command.

MTD Interface

The Memory Technology Device (MTD) interface is an abstraction layer
between the upper layers of the flash memory support software and low-
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level device drivers for specific flash memory devices. The FFS, nt dchar,
and nt dbl ock all use the MTD interface, rather than directly implement
any aspects of low-level programming of a particular flash memory device.

The MTD interface allows the upper layers of flash memory support
software to perform specific operations on flash memory via an open,
device-independent interface. In other words, to perform a particular task on
a flash memory device, the upper layers call the appropriate entry point of an
MTD driver responsible for support of the flash memory device. The MTD
driver translates a device-independent request into low-level, device-specific
operations performed on the actual flash memory device.

Adding support for a new flash memory device is as simple as developing a
new MTD driver. The upper layers and user interfaces all remain unchanged.

To register at the MTD interface, an MTD driver allocates and populates a
data structure of the st ruct nt d_i nf o type. This data structure contains
information about the supported device and pointers to the driver’s access
routines. Then, the MTD driver calls a registration service passing the

mt d_i nf o structure as a parameter. Provided the registration is successful,
the MTD interface finds out about the new MTD and how to call it for
specific flash memory operations.

Access routines implemented by an MTD driver must conform to the rules
specified by the MTD interface. This allows for seamless interplay between
the upper flash memory support layers and MTD drivers.

There are a few entry points defined by the MTD interface that must be
implemented by an MTD driver to successfully support a flash memory
device. These mandatory entry points include erase, write, and read
operations. The upper layers of the flash memory software handle all device-
independent aspects of flash memory management and only call an MTD
driver’s entry point when an operation on the physical flash memory is
required. An MTD driver functions independently of the reason a particular
low-level operation is needed or whether it has been initiated at FFS,

nmt dchar, or nt dbl ock.

An interesting illustration of this general concept is the support of flash
memory devices composed of sectors of non-uniform size. When an MTD
for such a device registers itself at the MTD interface, it provides a full
description of the flash memory device geometry in the nt d_i nf o
structure. The upper layers of the flash memory software make use of this
information to ensure that access to a logical flash memory region results in
a correct sequence of calls to the MTD driver.
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Flash Memory Partitioning

BlueCat Linux supports multiple partitions in a single flash memory device.
This feature is very important for many embedded applications, as it allows
implementation of an arbitrary storage hierarchy using a single flash memory
chip. For instance, it is possible to maintain more than one Flash File System
in a single flash memory device, or use particular sectors of flash memory as
an FFS while leaving remaining sectors for other use (for instance, as storage
for binary data).

Partitioning Method

Partitioning occurs at the MTD layer and works as follows: An MTD driver
that needs to maintain several partitions in the flash memory device it
services, calls the MTD registration service for each partition, in addition to
the initial registration call for the entire flash memory device. The

mt d_i nf o structure passed to the MTD layer, at the time when a partition
is being registered, describes the geometry of the flash memory partition
rather than the entire device.

The upper layers of the flash memory software ensure that access to a flash
memory device or partition results in the use of an appropriate nt d_i nf o
structure. This, in turn, ensures that logical access to flash memory is
translated into the terms of the geometry described by the appropriate

mt d_i nf o structure, regardless of whether it corresponds to an entire flash
memory device or just a partition.

It is possible that a flash memory device is not partitioned at all. In this case,
the MTD registers itself just once, passing the geometry of the entire flash
memory device to the MTD interface.

Also, it is important to note that since the partitioning is at the MTD layer,
the upper layers use a concrete flash memory entity (a device or a partition)
in the most appropriate manner for the embedded application at hand. In
other words, a flash memory device or partition can be either mounted as an
FFS via a block device node (/ dev/ nt dbl ockx) or raw-accessed via a
character device node (/ dev/ nt dchar x).

Flash Memory Entities and Device Nodes

A user process specifies a particular flash memory device or partition by
using an appropriate device node. There is a one-to-one relationship
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between flash memory device nodes and flash memory entities maintained
by BlueCat Linux.

To elaborate further, a flash memory entity (a device or a partition) has one
device node corresponding to it within a device group (character devices or
block devices). This means that each flash memory entity can, in fact, have
two device nodes corresponding to it—one for the character interface

(m dchar), and the other for the block interface (nt dbl ock).

A flash memory character device node (/ dev/ nt dchar x) always has a
major number of MTD_CHAR_MAJOR ( 90) . A flash memory block device
node (/ dev/ nt dbl ockx) always has a major number of
MID_BLOCK_MAJOR (31).

The minor number is used to distinguish between flash memory devices, and
then between partitions within a device. The function used to determine the
minor number for a concrete flash memory entity (a device or a partition) is
very simple: the minor number of the entity is equal to the number of flash

memory entities that have registered at the MTD interface before that entity.

Consider, for instance, three MTDs:

e MTD1 creates 3 partitions
e MTD2 does not create any partitions
e MTD3 creates 2 partitions.

Provided the MTDs register in the order they are defined above, MTD1
performs 4 registrations: 1 for the entire device and 3 for the 3 partitions.
Consequently, the minor number for the MTD1 device is 0, while the minor
numbers for its partitions are 1 to 3. MTD2 does not create any partitions,
so it registers only once for the entire device. The minor number it gets is 4.
MTD2 registers 3 times and gets the minor number of 5 for the entire device
and the minor numbers of 6 and 7 for the 2 partitions.

Typically, for a concrete embedded system, there is just one flash memory
device and therefore, just one MTD. Furthermore, the logical layout of the
flash memory is often decided upon at the time of application design.
Hence, it is not changed at runtime. This means that there is a fixed number
of partitions in the flash memory device, so the minor numbers for flash
memory entities are known a priori.

However BlueCat Linux allows runtime partitioning of flash memory
devices. In other words, theoretically, in some advanced flash memory
configurations, the user might have difficulty calculating the minor number
for a concrete flash memory device or partition. To facilitate administering
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of such advanced configurations, BlueCat Linux maintains a pr oc file,

/ proc/ nt d. This file can be read from the user space at any time. Each line

of the file has a description of a flash memory entity. The order of the lines is
the same as the order in which the entities have registered themselves with
the MTD interface.

Partition Configuration

The user can use any of the following means to define the sectors of a flash

memory device to be used for a concrete partition:

Define the partition configuration as a set of kernel build-time

configuration parameters.

Pass the partition configuration to the kernel as a set of kernel

runtime parameters at boot time.

Use the target board f | ash_di sk utility to define the
partition configuration at runtime.

Please refer to the remainder of Chapter 6 for a detailed description of the
flash memory management tools and mechanisms.

FFS Internals

FFS Layout

All data physically stored in FFS is divided into chunks. Each chunk starts
with a control structure called r aw_i node:

struct jffs_raw_inode

_u32
_u32
_u32
_u32
_u32
_ulé
_ulé
_u32
_u32
_u32
_u32

magi ¢
i no;
pi no

node;
ui d;

gi d;
atine;
ntinme;
ctine;
of f set;
_u32 dsize
_u32 rsize
_u8 nsize

__u8 nlink;
__u8 spare
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A constant mmgi ¢ nunber. */
I node nunber. */

Parent's inode nunber. */
Version nunber. *

The file's type or node. */
The file's owner. */

The file's group. */

Last access tinme. */

Last nodification time. */
Creation time. */

Wiere to begin to wite. */
Size of the node's data. */
How nuch are going to be repl aced?
Narme | ength. */

Number of 1inks. */

For future use. */

*/



FFS Layout

u8 rename : 1; /* Is this a special renane? */
u8 deleted : 1; /* Has this file been deleted? */
u8 accurate; /* The inode is obsolete if accurate ==\

u64 cal |l _num /* wite() call number */
u32 num nodes /* Nurmber of the nodes witten within a\

°
IR

call

*/
_u32 alignnment; /* This makes an alignment of fields\
predi ctabl e
*/
__u32 dchksum /* Checksum for the data. */
__ulé nchksum /* Checksum for the name. */
__ulé chksum /* Checksum for the raw inode. */

raw_i node is followed by a filename and a piece of file data according to
the values of the nsi ze and dsi ze members of the above structure,
respectively. The filename stored with r aw_i node is not absolute, but
relative to the parent directory. The pi no field of the r aw_i node structure
is used to maintain a complete directory tree.

A directory is represented in FFS by a r aw_i node with the node field that
has the S_| FDI Rbit set, and with no node data following the directory
name. Each r aw_i node of the files local to the directory has the pi no field
(parent inode number) pointing to the r aw_i node of the directory.

Both the filename and the file data may not be present in a node. There is no
need for the filename to be present in each r aw_i node associated with the
file because all r aw_i nodes for a file have the same value of the i no field.

When the file is renamed, a new r aw_i node with the same i no field, the
new filename, but no file data is created. If only the mode or access
permissions, or the modification time of the file is changed, then a new

r aw_i node with the appropriate node, nt i me and at i me fields, but
without the filename and data is created.

There is a limitation on the length of a chunk, depending on the sector size
of the underlying flash memory parts. A chunk cannot be longer than half
the largest flash memory sector.

When a file is stored in the filesystem, it is split into several data chunks, so
that the of f set field of the r aw_i node structure points to where the
chunk's data is located at the beginning of the file.

When a file stored in the filesystem is modified (renamed, deleted, data
appended to it, etc.), no actual deletions or modifications are performed on
the data already stored in flash memory. Instead, r aw_i nodes with up-to-
date control information and/or file data and an incremented ver si on field
are written to the free space of flash memory. The underlying concept of a
log-structure in FFS is that the FFS is a recording of the VFS commands.
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Reading a file is like replaying the VFS commands stored in flash memory in
the correct order.

The relevant fields are set as follows:

i no Inode number associated with the file

pi no Inode number of the parent directory

ver si on Highest version of all r aw_i nodes of the
file previously written + 1

of f set Position in the file at which write() is
performed

dsi ze Size of data appended to the file

rsize 0

nsi ze 0

If data is written to a position within the file, then ar aw_i node is created.
The r si ze field is used to indicate the amount of data being erased
(re-written). The relevant fields are set as follows:

i no Inode number associated with the file

pi no Inode number of the parent directory

ver si on Highest version of all r aw_i nodes of the
file previously written + 1

of f set Position in the file at which write() is
performed

dsi ze Size of data rewritten in the file

rsize Size of data rewritten in the file

nsi ze 0

The FFS maintains an in-RAM list of pointers to all the actual nodes of each
file. Hence, when a file is being read, the system looks through the list to find
where the data requested is located in flash memory.

Consider the following code fragment, which writes data to a file and then
overwrites two portions of it:
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char nmsgl[ 1000];
char msg2[ 100] ;
char msg3[50];

int hdl = open ("test", O CREAT+O RDWR);
menset (nsgl,' A", si zeof (nsgl));
write(hdl, nsgl, si zeof (nsgl));
| seek(hdl , 600, SEEK_SET);
menset (nsg2,"' B', si zeof (n8g2));
write(hdl, nsg2, sizeof (nmsg2));
| seek(hdl , 200, SEEK_SET);
nenset (nmsg3,' C , si zeof (n8g3));
write(hdl, nmsg3, sizeof (nmsg3));

Thus after three writes the file should contain a pattern like:
aaaacaaaaaaabbaaaaaa

where each lower-case character represents 50 of the equivalent uppercase
characters. Table 7-1 shows the contents of the FFS and the
in-RAM list after the sample code above has completed:
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Table 7-1:FFS and in RAM List After
Completed Sample Code

Flash Memory Contents

Offset

Description

0x0

0x3c

r aw_i node created during open()
Relevant fields are set as follows:
offset = 0

nsi ze =
dsi ze

4 (name size)
0 (data size)
0

rsize = (removed size)
versi on 1
t est —filename

—_—
—
—

In RAM List

Contents

dsi ze
flash_of f set

0
0x40

0x40

0x7c

raw_i node cregtedduring first write )
Relevant fields-are set as follows: .~
offset £0 -
nsize’ =0
dsi Ze = ;LOO/O
rsi'’ze # 0

—
— 7

/

/’- T
L / _ e~

—

. /
A A

dsi ze
flash_of f set

200
Ox7c

dsi ze
flash_of f set

50
0x540

>

dsi ze
flash_of f set
0x176

350
0x7c¢ + 250 =

dsi ze
flash_of f set

100
Ox4a0

0x464

0x4a0

raw_i node cr/ezyted during second
write() s/
Relevant fi?ljis;re set as follows:
of fset = 600

nsize £ o

dsi ze = 100

rsize =100

versi n/: 3
BBB. .;./BBB

dsi ze
flash_of f set

300

Ox7c + 700 = 0x338

0x504

0x540

raw_i npde created during third
write()
Relevant/fields are set as follows:
of fsetl = 200

nsize|/= 0

dsize,: 50

rsize = 50

ver si ,on =4

180

BlueCat Linux User’s Guide




Power Loss Recovery

An FFS is mounted using the standard mount command. The
—t jffs flagis passed directly to the kernel to specify that an FFS is being
mounted.

An nt dbl ock special device node is used as a parameter to nount to
specify a flash memory device on which the filesystem is mounted. BlueCat
Linux allows for mounting a filesystem on a partition, as well as on an entire
device.

When FFS is being mounted, flash memory is scanned and an in-memory
representation of the filesystem is built. Flash memory is searched for the
most recent version of each chunk of the file. The of f set field of each
raw_i node indicates where the chunk starts in the file. The si ze field
indicates how big the chunk is. If there is only a node in the system for file
“A’ with start position 0 and length 32768, it is the most recent version. If
there are two nodes, the one with the highest version count is the correct
node. The next node in the file is the one with the starting position 32768,
even if its version number is less than the one for the logically previous node.

Power Loss Recovery

When scanning flash memory for r aw_i nodes, the FFS scan algorithm
described in “FFS Layout” searches for the r aw_i node number to identify
each chunk. When a chunk is found, the checksuns for r aw_i node and,
if present, the filename and chunk data are calculated and compared with the
values stored in the r aw_i node structure in flash memory. If a power loss
has occurred during a write operation then the checksuns are incorrect
and the node is rejected. This means that if a less recent node for this part of
the file is present in flash memory, it is used instead of the reject. The stock
result is as if no operation that caused the rejected node to be created has
occurred.

Each POSIX 1/0 call that leads to a flash memory update is enumerated
and its number is stored in all the r aw_i nodes to be written during call
processing. The number of nodes written by a call is stored along with the
call number. So if the power fails during the multi-node write() call, the
successfully written nodes of the partially complete write are found and
rejected by the scan procedure during the filesystem mount. The scan
procedure also finds the largest call number stored in flash memory and
initializes the call counter appropriately.
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The BlueCat Linux FFS therefore guarantees that if a power loss occurs at a
flash memory update, then the FFS is restored to its previous state upon
reboot, as if the failing POSIX 170 call never occurred.

64 bits are used to store the call numbers. Supposing there are 32 MB of
flash memory, and each write stores one r aw_i node (about 70 bytes)
without the filename and file data: It takes less than 21° calls to fill the flash
memory completely; 64 bits can hold the value of 254, Hence, many holes are
burned in flash memory before the call counter overflows.

Wear Leveling

Wear Leveling and Garbage Collection Algorithm

Wear leveling is maintained by the following algorithm implemented in the
FFS. Data stored in flash memory is maintained as a circular array. There are
two pointers maintained in RAM: the first (the head) points to the beginning
of the used/dirty space, and the second (the tail) points to the position
where the used/dirty space ends and free space begins.

head tail

Writing to flash memory is always performed at the tail. This means that
even if a file is being deleted from the FFS, no actual deletions are
performed immediately in flash memory. Instead, metadata indicating that a
certain file has been deleted is written to flash memory at the tail position.
The tail pointer is moved accordingly and the flash memory space used by
the deleted file is marked as dirty in the in-RAM data structures. Obviously,
as more files are written, the free flash memory space is exhausted. When
this happens (in fact, some time before this happens), the flash memory
sectors at the head position are erased to free some space.

If the sector to be erased contains only dirt, that is older versions of files that
have been modified or deleted, then the sector merely gets erased and its

space marked as free. But if the sector contains some actual data, that is, files
that have not been modified and are “current,” then it cannot be erased right
away, because the “current” data must be saved first. In this case, the data is
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copied to the tail position in flash memory thus making obsolete the
instance in the head sector.

The process of erasing the sectors at the head position on flash memory
while saving the actual data on an as-needed basis at the tail is called the
garbage collection. Erasing a single sector is called a single iteration of garbage
collection.

NOTE: Unless otherwise stated, garbage collection should be understood as a single
iteration of the garbage collection.

Apart from being initiated from the user space via an IOCTL, there are
several rules governing garbage collection. If not in an emergency, a separate
kernel thread handles garbage collection. The thread is activated by a signal
under certain conditions—if the dirty space in flash memory is more than
1/3 the flash memory size, or the free space is below 5%. These garbage
collection criteria are evaluated when sending a signal to the garbage
collection thread.

Criteria evaluation occurs at two points during FFS operation: The first is at
the end of the jffs_insert_node() function and is called every time the in-
RAM representation of a file is being changed. This occurs upon completion
of any write-to-flash memory operation, as well as during a filesystem
mount. The second is when processing the write_super() call issued by
VFS, which occurs about every 5 seconds.

Garbage collection is designed to be called and to function only when
needed, and during idle cycles. The separation of the garbage collector
thread supports this approach. However, when writes and file deletions are
intensive, there may not be enough free space in flash memory to write the
next node. In this case, the garbage collector is called explicitly and, provided
the dirty space is larger than the smallest flash memory sector, it recovers
some space. This delays the writing of the node, as the multi-threaded nature
of the garbage collection is not utilized because of the sequential, blocking
call to the garbage collection system.

Upon reboot, when mounting the filesystem, the head and tail pointers are
set to their previous locations. Therefore, the wear leveling algorithm
described here works across reboots.
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Synchronous Operations

In the FFS, all writes to flash memaory are performed synchronously.
Therefore one can be sure that upon the return of a write() call all data (and
meta-data) has been physically written to flash memory. This feature is
ensured by the MTD layer. MTD drivers must implement the write()
callback in a blocking manner, i.e., the callback does not return until the
write to flash memory is actually completed. The users do not need to force
synchronicity by using the O_SYNC flag when opening a file.

There is no buffering for writing. The VFS filesystem may (and FFS does)
use caching for reading data. FFS uses caching for the read operation
because it supplies the Linux generic_file_read() function in

struct file_operations when registering the filesystem with VFS.
The generic_file_read() function uses the standard Linux memory page
caching mechanism and calls the inode->i_op->readpage() function
(implemented by the particular filesystem) for the actual low-level read
operation (before each write() call returns, the
invalidate_inode_pages() function is called). When the user makes a
write() call, the control reaches the jffs_file_write() function immediately.
Since the blocking MTD driver write() callback is used in this function, it is
guaranteed that all writes to flash memory are physically completed upon
return from the call.

Automatic Bad Block Mapping

The following approach is used in BlueCat Linux FFS to provide an
automatic bad block mapping capability. When a flash memory sector is
being updated, the flash memory chip’s status register is checked for possible
errors. If an error is detected, the sector to which a write has been attempted
is marked as bad, data written to another sector, and no further attempts to
write to the bad sector performed until the next reboot. Sectors are marked
bad only in RAM. The bad block mapping information is not stored in flash
memory and therefore is valid only until the next reset/power-down.
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The table of bad blocks is not stored persistently in flash memory for the
following reasons:

e The problem may have corrected itself with power cycling
thus enabling the sector to be used successfully.

«  Storing the information requires an extra sector, which in turn
can become bad, thus requiring a re-initialization of the bad
block array.

»  Bad blocks should not occur very often in use. The overhead
of mapping bad block information across reboots is deemed
not valuable.

Write operation validation is performed by the MTD driver during the
write() and erase() calls. If any error occurs, an appropriate error code is
returned to the FFS layer, which handles the code and maintains the table of
bad blocks.

The mtdchar Interface Reference

The nt dchar character device interface implements flash memory-specific
IOCTL commands defined below. These commands can be used if the
l'i nux/ nt d/ nt d. h file is included.

MEMGETI NFO

This IOCTL command copies the MTD driver information to the user
space. Itis returned inthe nt d_i nf o_user structure pointed to by thear g
parameter of the ioctl() call.

The mt d_i nf o_user structure is defined as follows:

struct ntd_info_user

u_char type; /* Type of menory technol ogy */
u_long fl ags; /* Device capabilities */
u_l ong size; /* Size of the device in bytes */
u_long n_regions; /* Nunber of Flash regions */
u_l ong oobbl ock /* Size of block that has out-of-band data
*
/
u_|l ong oobsi ze; /* Size of each out-of-band area */
u_l ong ecctype; /* Error correction type */
u_l ong eccsi ze; /* Size of blocks for automatic */
/* error correction
*
/
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MEMCETREG ONS

This IOCTL command copies information about the flash memory regions
defined by the MTD driver to the user space. It is returned in an array of the
mt d_fl ash_regi on_user structures pointed to by the ar g parameter of
the ioctl() call. The nt d_f | ash_r egi on_user structure is defined as
follows:

struct ntd_flash_region_user

{

loff_t start_offset; /* Region starting offset */

loff_t size; /* Region size */
u_l ong erasesi ze; /* Size of the sectors */
int _sectors; /* Nunber of sectors */
h
MEMERASE

This IOCTL command erases a specified area in flash memory. This area is
specified with the er ase_i nf o_user structure pointed to by the ar g
parameter of the ioctl() call. The er ase_i nf o_user structure is defined
as follows:

struct erase_info_user

unsigned long start; /* Offset to start erase from*/
unsigned long length; /* The length of the area to be\
erased
*/

b
The values of the st art and | engt h fields of the above structure must be
aligned to a sector boundary. Also, the area defined by the structure must be
a part of a single flash memory region.

MEMARI TEOCOB

This IOCTL command writes out-of-band data specified with the
mt d_oob_buf structure pointed to by the ar g parameter of the ioctl() call.
The nt d_oob_buf structure is defined as follows:

struct ntd_oob_buf

{
loff_t start; /* Starting offset of the oob_area */
ssize_t length; /* The length of data to be witten */
unsi gned char *ptr; /* Pointer to the data to be witten */

I
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MEMREADCOB

This IOCTL command reads out-of-band data to the nt d_oob_buf
structure pointed to by the ar g parameter of the ioctl() call. The
mt d_oob_buf structure is defined as follows:

struct ntd_oob_buf

{
loff_t start; /* Starting offset of the oob_area */
ssize_t length;/* The length of data to be read */
unsi gned char *ptr; /* Pointer to the menobry where data

shoul d
be stored */

b
MEMDEFPARTTABLE

This IOCTL command maodifies the partition configuration of the MTD
device. The new partition configuration is specified in the

mt d_partition_conf structure pointed to by the ar g parameter of the
ioctl() call. The nt d_partition_conf structure is defined as follows:

struct ntd_partition_conf
{
char * conf; /* Configuration string */

int si ze; /* Size of the configuration string */

FFS IOCTL Command Reference

To use the commands described below, the | i nux/ j f f s. h file must be
included. The commands can be issued on any file contained in the FFS.

JFFS_GET_BAD TABLE

This IOCTL command provides user-space programs with access to the
table of bad blocks.

The semantics of the command is as follows. The user allocates memory to
hold the bad-block table. The user then supplies

struct jffs_bad_tabl e with the num sect or s field containing the
number of bytes already allocated for the bad block table and with the
bad_bl ock_t abl e field pointing to the allocated space. Information
about each sector in the table takes one byte. If the byte is not “0,” it means
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that the corresponding sector is marked as bad. If the number of sectors
associated with the partition is less than num sect or s, then on return
num sect or s is set to the actual number of sectors.

Thejffs_bad_tabl e structure is defined as follows:

struct jffs_bad_table

char * bad_bl ock_table; /* The array representing device\
bl ocks */
i nt num sectors; /* The size of the array */

b
JFFS_GARBACE_COLLECT

The IOCTL command initiates a garbage collection procedure. The ar g
parameter of the ioctl() call must have one of the following values:

JFFS_GC_TRI GGER
JFFS_GC_ONCE
JFFS_GC_COVPLETE

If JFFS_GC_ONCE is specified, then the GC procedure is run until at least
one flash memory sector is erased.

If JFFS_GC_TRI GGERis specified, then the procedure of JFFS_GC_ONCE
is executed provided the dirty area is larger than 1/3 the flash memory entity
size or the amount of free space is less than 5% of the total partition size.

If JFFS_GC_COWVPLETE is specified, then the GC procedure is run when the
amount of dirty space is larger than a smallest flash memory sector of the
partition.

MTD Interface Reference
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This section describes the general structure of the Memory Technology
Device (MTD) subsystem and its interfaces. The MTD system is divided
into two types of modules: users and drivers. Drivers are kernel modules that
provide raw read/write/erase access to the physical memory devices. Users
are kernel modules that use the MTD drivers and provide a higher-level
interface to the user space. The term “module” does not automatically imply
Linux-loadable modules; MTD modules can be linked statically to the kernel.

The idea here is simple: the MTD interface provides for an open-interface,
extensible approach that makes it easy to add support for flash memory
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devices (and other types of memory devices) without the need to update any
of the user interfaces, such as FFS, nt dchar, or nt dbl ock.

Writing an MTD driver is simple:

1. Allocate and populate st ruct ntd_i nf o with information
about the supported device and pointers to the driver’s access
routines.

2. Register it at the MTD interface by calling:

int add_ntd_device(struct ntd_info *ntd)

Access routines implemented by an MTD driver must conform to the rules
specified by the MTD interface.

What follows is a description of st ruct nt d_i nf o that provides the
interface to access an MTD driver from MTD users:

struct nmtd_info {
char nane[ 32];

The name of the device is rarely used, but presented to the user via the

/ proc/ nt d interface. When the pr oc filesystem support is compiled into
the kernel and the filesystem mounted, one can inspect the MTD drivers
registered within the system by looking through the / pr oc/ nt d file.

u_char type;

The type of memory technology used in this device may be one of the
following:

MID_ABSENT No technology
MID_RAM RAM
MID_ROM ROM

MID_NORFLASH NOR flash memory
MID_NANDFLASH NAND flash memory

MID_PEROM EPROM
MID_OTHER Other
MI'D_UNKNOWN Unknown

u_l ong fl ags;

Device capabilities expressed as a bit mask that can include any of the
following flags:
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MID_CLEAR BI TS  Bits can be cleared (flash memory)
MID_SET BI TS Bits can be set

MID_ERASEABLE Has erase function

MID_WRI TEB_W\RI TEABLE Direct 10 is possible
MID_VOLATI LE Set for RAM

MID_XI P eXecute-In-Place possible
MID_O0B Out-of-band data (NAND flash memory)
MID_ECC Device capable of automatic ECC

Total size in bytes:
lof f_t size;
Number of regions with sectors of the same size:
u_char n_regions;
List of structures describing each flash memaory region in detail:
struct ntd_flash_region;
Pointer to the partition layout information:
struct nmtd_partition *part;

A pointer to the MTD driver of the entire flash memory device — it is set to
a non-zero value only when registering additional MTD entries for partition
access:

struct nmtd_info *driver;
Callback to the driver that reconfigures the partitions:
int (*nodify_part_table) (char * new_table);

Some memory technologies support out-of-band data, for example, NAND
flash memory has 16 extra bytes per 512-byte page for error correction or
meta-data. oobsi ze and oobbl ock hold the size of each out-of-band area,
and the number of bytes of real memory with which each is associated,
respectively. For example, NAND flash memory has oobbl ock == 512
and oobsi ze == 16 for 16 bytes of OOB data per 512 bytes of flash
memory.

u_l ong oobbl ock;
u_l ong oobsi ze;
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Some types of hardware not only allow access to flash memory or similar
devices, but also have ECC (error correction) capabilities built-in to the
interface:

u_l ong ecctype;
The ecct ype field is an enumeration. It can be one of the following:
MID_ECC _NONE No automatic ECC available
MID_ECC RS Di skOnChi p Automatic ECC on DiskOnChip

eccsi ze holds the size of the blocks on which the hardware can perform
automatic ECC.

u_l ong eccsi ze;

When a driver is a kernel-loadable module, this field is a pointer to the
struct nodul e of the module. It is used to increase and decrease the
module’s usage count as appropriate. The user modules are responsible for
increasing and decreasing the usage count of the driver as appropriate, for
example, by calling __ MOD | NC_USE_COUNT ( nt d- >nodul e) in the
open routine.

struct nodul e *nodul e;

The following routine adds st ruct er ase_i nf o to the erase queue for
the device. The routine may sleep until the erase is complete, or it may
simply queue the request and return immediately. The exact behavior of the
routine is defined by the particular MTD driver implementation. Currently,
the MTD interface does not provide means to instruct the driver for a
specific type of operation (sleep or return). st ruct erase_i nf o contains
a pointer to a callback function, which is called by the MTD driver when the
erase is complete.

int (*erase) (struct md_info *ntd,
struct erase_info *instr);

For devices that are entirely memory-mapped, and which can be mapped
directly into user-space page tables, support for execute-in-place (XIP)
mapping of data on flash memory may be possible. The precise semantics of
this are yet to be defined, so it is probably best not to implement or attempt
to use these two functions at the moment. Currently, in BlueCat Linux there
is no support for the execute-in-place feature.

int (*point) (struct nd_info *ntd,
loff_t from
size_t len,
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u_char **nmt dbuf);
void (*unpoint) (struct ntd_info *ntd,
u_char * addr);

The following exemplifies read() and write() functions for the memory
device. These may sleep, and should not be called from the IRQ context or
with locks held. The buf argument is assumed to be in the kernel space.
Currently, the MTD interface does not provide means to instruct the driver
for a specific type of operation (sleep or return).

int (*read) (struct md_info *ntd,
loff _t from
size_t len,
u_char *buf);

int (*wite) (struct nd_info *ntd,
loff _t to,
size_t len,
const u_char *buf);

For the devices that support automatic ECC generation or checking, these
routines below behave exactly as the read/write() functions above.
Additionally, the write_ecc() function places the generated ECC data into
eccbuf , and the read_ecc() function verifies the ECC data and attempts
to correct any errors it detects.

int (*read_ecc) (struct md_info *ntd,
loff_t from
size_t len,
u_char *buf,
u_char *eccbhuf);

int (*wite_ecc) (struct ntd_info *ntd,
loff _t to,
size_t len,
const u_char *buf,
u_char *ecchbuf);

These functions provide access to out-of-band data for devices that have it:

int (*read_oob) (struct md_info *ntd,
loff_t from
size_t len,
u_char *buf);

int (*wite_oob) (struct ntd_info *ntd,
loff _t to,
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size_t len,
const u_char *buf);

The following routine sleeps until all pending flash memory operations are
complete. This call is not used currently by any existing MTD drivers.
Instead, their write() and erase() calls are implemented in the blocking
manner.

void (*sync) (struct nmd_info *ntd);
The following is used as a pointer to data that is private to the MTD driver;

voi d *priv;
}; /* end of struct ntd_info */

The starting offset of the region relative to the beginning of the partition:

struct nmtd_flash_region

{

loff _t start_offset;
The size of the region:
lof f _t size;
The size of sectors within the region:
u_l ong erasesi ze;
The number of sectors within the region:
int n_sectors;
A pointer to the next region:

struct mtd_flash_region * next;
}; /* end of struct ntd_flash_region */

The starting offset of the partition relative to the beginning of the physical
device:

struct mtd_partition

loff _t start_offset;
loff _t start_offset;

Size of the partition:
lof f _t size;

A pointer to the next partition:
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struct mtd_partition * next;
} /* end of struct ntd_partition */

Flash Memory Management Tools and
Mechanisms

194

This section explains in detail the control of flash memory devices in
embedded applications.

Configuring Flash Memory Partitions

The first step is to configure flash memory partitions. This step is optional,
as it can well be that an embedded application requires the use of an entire
flash memory device as a single entity, for instance to hold an FFS.

Configuring Partitions at Build Time

An MTD driver can be configured during the build of a BlueCat Linux
kernel. A configurable MTD driver must support a set of configuration
parameters that define the layout of the flash memory partitions maintained
by the MTD. If no configuration parameters are specified at build time, the
MTD assumes the entire flash memory is a single entity.

The MTD drivers included in the user’s distribution use the configuration
parameters in the format shown below. It is recommended that the user
preserve the format and semantics of the parameters if there is a need to
develop an MTD for a new flash memory device.

BlueCat Linux limits the number of flash memory partitions that can be
configured by each MTD to 4. Build-time parameters have the format
shown below:

CONFI G_MTD_driver_PART="0, 4: 1- 3: 5- 34"

The numbers in quotation marks correspond to the sectors that are allocated
to particular partitions. Colons separate configuration input for the
partitions. In the example above, sectors 0 and 4 are allocated to the first
partition, sectors 1, 2, 3 to the second partition, and sectors 5 to 34 to the
third one.
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Configuring Partitions using Kernel Boot-Time
Parameters

The second method is a boot-time configuration through kernel command-
line parameters. The MTD drivers included in the user’s distribution are
written to recognize boot-time parameters in the format shown below:

driver_part_conf="0, 4: 1- 3: 5- 34"

The numbers in quotation marks have the same interpretation as for the
build-time configuration parameters.

Configuring Partitions using flash_fdisk

The third method runs the runtime configuration utility f | ash_f di sk( 1)
to configure flash memory partitions. f | ash_f di sk performs ioctl() calls
to the nt dchar interface specifying the command MEMDEFPARTTABLE and
supplying configuration information for a partition. nt dchar, in turn, calls
the underlying MTD driver’s callback defined in nodi fy_part _t abl e of
struct ntd_i nfo. The MTD driver calls del_mtd_device() to
unregister previously registered partitions (if any) and then calls
add_mtd_device() to register the newly created partition. f | ash_f di sk
has the following syntax:

f1 ash_f di sk mtdchar_node configuration_string

The configuration string has the same format as in the first two
configuration methods.
Please refer to Appendix I, “flash_fdisk Command Reference.”

The following example command creates the same partitioning as shown in
the examples for the first two partitioning methods:

# flash_fdisk /dev/ntchar0 0, 4:1-3:5-34

NOTE: The partition configuration created by any of the above configuration methods is
not written to flash memory and needs to be re-established after reboot.

Using the /proc/mtd File

Read / pr oc/ nt d to determine the current configuration of the flash
memory devices. The / pr oc/ nt d file is composed of a number of lines.
Each line corresponds to a single flash memory entity (device or partition)
registered at the MTD interface.
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The format of one such line is as follows:
mt dminor: size id_string

For example, the following snapshot shows output for the configuration that
has one flash memory device with 3 partitions on it.

bash# cat /proc/md

nt d0: 00100000 "Fl ash on the CVMA120 W | ow board"
nt d1: 00008000 "Fl ash on the CMA120 W | ow board"
nt d2: 00018000 "Fl ash on the CMA120 W | ow board"
nt d3: O000E0000 "Fl ash on the CMA120 W | ow board"

The first line in the output corresponds to the entire flash memory device,
while the next three lines correspond to flash memory partitions.

The first column contains the minor number of the device node that must
be used to access the corresponding flash memory entity. For instance, in the
example above, / dev/ nt dbl ock2 must be used as a parameter to the
mount command to mount an FFS on the second partition.

The second column is the hexadecimal size of the flash memory entity in
bytes.

Finally, the third column is an identification string supplied by the MTD
driver at registration time.

Erasing a Flash Memory Device or Partition

Use the f | ash_er ase utility to erase an entire flash memory device or
partition. For instance, given the configuration shown in the example in
“Configuring Partitions using flash_fdisk” the following command erases
the second partition:

# flash_erase /dev/ntdchar2

In general, when first using a new partition, it is advisable to erase it before
mounting it as an FFS, or writing raw data to it.
Refer to Appendix J, “flash_erase Command Reference.”

Writing Raw Data to Flash Memory

Use the nt dchar interface to access raw data to flash memory. Use a
custom application code or any of the Linux target board tools to access raw
data via nt dchar . For example, the following simple command sequence
copies an image to flash memory:
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# flash_erase /dev/ntdchar2
# cat /images/flash.inmg > /dev/ntdchar

Managing an FFS

To create an FFS in a flash memory device or partition, use the mount
command with the flag -t j f f s. For instance, the following command
creates an FFS in the second flash memory partition:

# mount /dev/ntdblock2 /mt -t jffs

The same command mounts an already existing FFS in a flash memory
entity specified by the block device node parameter.

Once an FFS is mounted, it can be used in the same manner as a filesystem
of any other type is used. For instance:

# cd / mt

# nkdir tnp

# cd tnp

# cp /tnp/test_file .
#1s -IR/mt

When done with using an FFS, unmount it:

# cd /
# unmount / mmt

A clean unmount of an FFS calls the garbage collector. This ensures that no
time is spent on garbage collection the next time the user mounts the FFS.

Downloading BlueCat Linux into Flash
Memory with Flash Management Tools

Refer to Chapter 3, “Downloading and Booting BlueCat Linux” for a
detailed explanation of how to use the BlueCat Linux flash memory
management tools and mechanisms to download a BlueCat Linux system
onto an embedded target board.

Developing an MTD Driver

This section shows the skeleton of a sample MTD driver.
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Registering an MTD Driver
The following sample code shows the registration of a sample MTD driver.

/* Service function that parses configuration string
* and calls add_ntd_device() as appropriate.
*/

extern int ntd_create_partitions(const char * layout,
struct nmtd_info ** part_ntds,
int max_num

struct mtd_info * driver);

/* md_info structures of the configured partitions.
*/
static struct ntd_info * ntd_part_ntds[4];

/* The nunber of the configured partitions.
*/
static int configured_parts;

/* Partitions configuration string. Initialized during

* kernel build-tinme configuration. May be changed at boot
tine

* during the kernel command line parsing ininit/min.c
*

char * ntd_sanpl e_part_conf = CONFI G MID_SAMPLE_PART;
/: ntd_info structure corresponding to the whol e devi ce.
st{atic struct ntd_info nyntd;

/:/ Cal | backs decl arati ons.

static int sanple_erase(struct ntd_info *ntd,
struct erase_info *instr);
static int sanple_read(struct ntd_info *ntd,
loff_t from
size_t len,
size_t *retlen,
u_char *buf);
static int sanple_wite(struct ntd_info *ntd,
loff_t to,
size_t len,
size_t *retlen, const
u_char *buf);
static int sanple_runtinme_part_conf(char* str);

int init_ntdsanple(void)
{

int res;
struct mtd_flash_region * region;

/* Allocate menory for the Flash regions info.

* This exanpl e assunes that the device has 4
regi ons

* with sectors of the sane size.

*

ntd_i nfo->flash_regions = (struct ntd_flash_region *)
kmal | oc(si zeof (struct ntd_flash_region) * 4, GFP_KERNEL);
if (md_info->flash_regions == 0)
{
res = - ENOVEM
got o Done;

region = ntd_info->flash_regions;
/* One 16K sector.
*/

regi on->si ze = 16 * 1024;
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i on->erasesi ze
i on->n_sectors
on->start_of fset

16 * 1024,

o

regi on- >next region + 1;
regi on- >next->start _of f set region->start_offset +
regi on- >si ze;
regi on++;
/* Two 8K sectors.
*
/
regi on- >si ze =8 * 1024 * 2;
regi on- >er asesi ze = 8 * 1024,
regi on->n_sectors = 2;
regi on- >next = region + 1;
regi on->next->start_offset = region->start_offset +
regi on- >si ze;
regi on++;
/*/Che 32K sector.
*
regi on- >si ze = 32 * 1024,
regi on- >er asesi ze = 32 1024;
regi on->n_sectors =1;
regi on- >next = region + 1;
regi on->next->start_of fset = region->start_offset +

regi on- >si ze;

regi on++;
/* Thirty one 64K sectors.
*/
regi on- >si ze = 64 * 1024 * 31;
regi on- >er asesi ze = 64 * 1024;
regi on->n_sectors = 31;
regi on- >next = 0;

/* Setup the MID structure.
*/

nynt d- >nanme "MID sanpl e device";

nynt d_i nf o- >si ze = 2048*1024;

nynt d- >n_r egi ons = 4;

nynt d_i nf o- >erase = sanpl e_er ase;

nynt d- >read = sanpl e_read;

nynmd->wite = sanple_wite;

nynt d- >nodi fy_part _table sanpl e_runtine_part_conf;

i{f (add_nt d_devi ce(nyntd))

/* Registration fail ed.
*/

/* Optionally configure partitions.
*/

configured_parts = ntd_create_partitions(ntd_sanple_part_conf,

ntd_part_ntds,

4,
nyntd);
if (configured_parts < 0)

/* Partitions configuration failed.
*/

}

res = 0;
Done:
return res:
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Deregistering the MTD Driver

The following sample code shows how an MTD driver can complete its
operation;
voi d cl eanup_nt dsanpl e(voi d)
int i;
/: First unregister configured partitions.
for (i = 0; i < configured_parts; i++)
if (md_part_ntds[i])
t del _nmtd_device(ntd_part_ntds[i]);
kfree(ntd_part_ntds[i]->part

)
kfree(md_part_ntds[i]- >f|ash _regions);
kfree(md_part_ntds[i]);

/* Unregister the MID driver.
*
del _ntd_device(ntd_info);

Configuring Partitions at Runtime

The following sample code shows how to write an MTD driver callback for
runtime partition configuration.
static int sanple_runtime_part_conf(char* str)
int res = 0;
any /* First, unregister previously created partitions, if\
*fmi le (configured_parts > 0)
if (md_part_ntds[configured_parts - 1])

if (del _ntd_device(ntd_part_ntds[configured_parts \

-11))
res = - EBUSY;
got o Done;
kfree(ntd_part_ntds[configured_parts - 1]->part);
kfree(ntd_part_ntds[configured_parts - 1]
->flash_regi ons);
kfree(nmtd_part_ntds[--configured_parts]);
}
/* Register new partitions.
*
/
configured_parts = ntd_create_partitions(str,
ntd_part\
nt ds,
4,
nynt d) ;

if (configured_parts < 0)
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/* Partitions configuration failed.
*/

res = - EI NVAL;
goto Done;

Done:
return res;
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APPENDIX A

This appendix describes all the packages included in the BlueCat Linux

Default BlueCat Linux Packages

default configuration. The default configuration installed on the cross
development host by the i nst al I program contains all the packages
necessary for the use of BlueCat Linux. Specifically, the following packages
are installed on the cross development host.

Table A-1: Packages in the Default BlueCat Linux Configuration

Category | F2¢Kag€ | hoccription | C9Y | x86  PPC | ARM | SH | MIPS
Name target
Archiving
cpi o cpi o utility target Y Y Y Y Y
cpio cpi o utility cdt Y Y Y Y Y
nconpr ess File compression target Y Y Y Y Y
ot Remote access for target Y Y Y Y Y
tape drives
Encodes and target Y Y Y Y Y
sharutils decodes shell archive
(shar) files
Car GNU file archiving | target Y Y Y Y Y
program
Publishing
GROFF target Y Y Y Y |Y
groff documentation
system
Application/System
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Table A-1: Packages in the Default BlueCat Linux Configuration (Continued)

Category Package Description cdt/ x86 | PPC | ARM | SH | MIPS

Name target
ar pwat ch Network monitoring | target Y

Queries DNS name | target Y
bi nd-utils servers for Internet

Host information
consol e-t 0ol s Controls console target Y Y Y Y Y

fonts and keyboard

Set sSIDE hard drive | target Y Y Y Y Y
hdpar m

parameters

Shows clients target Y Y Y Y Y
knfsd-cl i ent s mounting an NFS

cross development

host

Manipulates X target Y Y Y Y Y
nkxaut h authentication

databases

Accesses MS-DOS | target Y Y Y Y Y
nt ool s .

files
st nt and st tape target Y Y Y Y Y

drive management

GUI for settingup | target Y Y Y Y Y
netcfg network

configuration

Inspects and sets target Y Y Y Y Y
pciutils devices on the PCI

bus

Displays kernel and | target Y Y Y Y Y
proci nf o filesystem

information

Utilities for target Y Y Y Y Y
procps L

monitoring system

) Utilities for target Y Y Y Y Y

psm sc

managing processes
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Category Ezc;:::ge Description (t:grtget x86 | PPC | ARM | SH | MIPS
Gets and sets date target Y Y Y Y Y
rdate
remotely
Maintains identical target Y Y Y Y Y
rdi st files on multiple
hosts
Files used by both target Y Y Y Y Y
sanba_common | Samba server and
clients
Multiple logins from | target Y Y Y Y Y
screen .
onetty line
Utility to add new target Y Y Y Y Y
setconsol e .
console device
. Sets and gets serial | target Y Y Y Y Y
setseri al . .
port information
GNU utility for target Y Y Y Y Y
. monitoring a
tinme ,
program’s use of
system resources
Sets time target Y Y Y Y Y
ti meconf configuration
g parameters and HW
clock
ucd- snnp- Support for SNMP | target Y Y Y Y Y
utils protocol
GUIs for target Y Y Y Y Y
user net manipulating
network interfaces
Watchdog timer Y Y Y Y Y Y
wat chdog
support
whi ch Shows full path of a | target Y Y Y Y Y
file
ceoust at e Horizontal bar style | target Y Y Y Y Y
P CPU monitor
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Table A-1: Packages in the Default BlueCat Linux Configuration (Continued)

Package cdt/

Category Name Description target x86 | PPC | ARM | SH | MIPS
) Graphical system target Y Y Y Y Y
XO0SsvVI ew .
usage display
. Graphical system target Y Y Y Y Y
xsysi nfo .
usage display
. Speeds up start of X | target Y Y Y Y Y
xt ool wai t .
sessions
Text
diffutils dl_ff and cnp target Y Y Y Y Y
utilities
difutils dllffandcnp cdt Y Y Y Y Y
utilities
ed Line-oriented editor | target Y Y Y Y Y
ed Line-oriented editor | cdt

GNU version of the | target

gawk awk text processing
utility
GNU version of the | cdt Y Y Y Y Y
gawk awk text processing
utility
re gr ep text search target Y Y Y Y Y
grep utility
e gr ep text search cdt Y Y Y Y Y
grep utility
| ess Text file browser target Y Y Y Y Y
| ess Text file browser cdt
- UNIX macro cdt Y Y Y Y Y
processor
sed Text stream editor target
sed Text stream editor cdt
) GNU text file target
textutils

modifying utilities
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Package

cdt/

Category Name Description target x86 | PPC | ARM | SH | MIPS
Cextutils GNU text file cdt Y Y Y Y Y
modifying utilities
Communications
getty_ps | ogi n support target
ni ni com Terminal emulator | target
) ) Dialing SLIP target
sliplogin .
connections
Editors
Common files target Y Y Y Y Y
Vi m common needed by any
version of VI M
editor
Vi m i ni mal Minimal version of | target Y Y Y Y Y
VI Meditor
File
file Identifies file types | target Y Y Y
file Identifies file types | cdt
GNU versions of target Y Y Y
fileutils common file
management utilities
findutils findandxargs | target
GNU data target
gzip compression
program
sl ocate Helps find files target
Detailed file target
st at . .
information
Internet
. Information on target Y Y Y Y Y
finger

system users
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Table A-1: Packages in the Default BlueCat Linux Configuration (Continued)

Category Package Description cdt/ x86 | PPC | ARM | SH | MIPS
Name target
f FTP client (file target Y Y Y Y Y
P transfers)
Provides target Y Y Y Y Y
fwhoi s information on
system users
Lvix Text-based HTML | target Y Y Y Y Y
Y browser
Needed for target Y N N N N
net scape- Netscape
conmon Communicator and
Navigator
Netscape target Y N N N |N
net scape- H
communi cat or Cpmmunlcator web
client
net scape- Netscape Navigator | target Y N N N N
navi gat or web browser
Netscape tools, target N Y N N N
including web
net scape browser, news
reader and e-mail
client
Clients and servers | target Y Y Y Y Y
for remote access
rsh
commands (r sh,
rlogin,rcp)
t codu Network traffic target Y Y Y Y Y
paunp monitoring tool
tel net Telnet program target
Displays IP route target Y Y
traceroute . .
information
Multimedia
i bar - br ogs Scripts for graphics | target Y Y Y Y Y
gr-prog manipulation
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Category Package Description cdt/ x86 | PPC | ARM | SH | MIPS
Name target
Debuggers
A GUI for several cdt Y Y Y Y Y
ddd command-line
debuggers
gdb GNU debugger cdt
Server for GNU target
dbser ver source-level
g debugger for C,
C++, and Fortran
Records systems target Y Y Y Y Y
strace
calls and arguments
Languages
GNU C-Compatible | cdt Y Y Y Y Y
cpp Compiler
Preprocessor
egcs GNU C compiler cdt Y Y Y
eges- c++ GNU C++ compiler | cdt
Tcl extension for cdt
expect automating
interactive programs
Tcl extension for target Y Y Y Y Y
expect automating
interactive programs
Virtual machine for | target Y Y Y Y Y
kaffe executing Java Byte
Code
Virtual machine for | cdt Y Y Y Y Y
kaffe executing Java Byte
Code
Support for the target Y Y Y Y Y
per | PERL programming

language
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Table A-1: Packages in the Default BlueCat Linux Configuration (Continued)

Package cdt/

Category Name Description target x86 | PPC | ARM | SH | MIPS
cel Tcl scripting cdt Y Y Y Y Y
language
tel Tcl scripting target Y Y Y Y Y
language
tel x Tcl/Tk extensions cdt Y Y Y Y Y
for POSIX systems
fix Set of capable cdt Y Y Y Y Y
widgets for Tk
tix Set of capable target Y Y Y Y Y
widgets for Tk
K Tk GNI toolkit for | cdt Y Y Y Y Y
Tel
ok Tk GNI toolkit for | target Y Y Y Y Y
Tel
Libraries
Header and object target Y Y Y Y Y
files for

i bc-devel .
g development using

standard C libraries

Header and object cdt Y Y Y Y Y
files for

development using
standard C libraries

gli bc-devel

GNU i bc target Y Y Y Y Y
libraries, including
support for gpr of
profiling

glibc-profile

GIMP ToolKit target Y Y Y Y Y
(GTK+) and GIMP
Drawing Kit (GDK)
support library

gl i b-devel
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Package

cdt/

Category Name Description target x86 | PPC | ARM | SH | MIPS
GIMP ToolKit cdt Y Y Y Y Y
i b devel (GTK+) and GIMP
g Drawing Kit (GDK)
support library
) LessTif cdt Y Y Y Y Y
lesstif .
Releasemeister
Static library and cdt Y Y Y Y Y
| esstif. devel header files for
LessTif/Motif-2.0
development
li bt er mcap- Library to access the | target Y Y Y Y Y
devel t er ncap database
Needed for target Y Y Y Y Y
development
ncur ses- devel L
applications that use
ncur ses
C library for parsing | target Y Y Y Y Y
popt command line
parameters
Xf ree86- devel | X Window libraries | cdt
Xfree86-devel | X Window libraries | target
Tools for developing | cdt
xpm devel ..
applications
Tools for developing | target Y Y Y Y Y
xpm devel L
applications
) zl i bcompression/ | cdt Y Y Y Y Y
zl i b- devel .
decompression
System
) | C header files for the | target Y Y Y Y Y
ernel - H
header s BlueCat Linux

kernel

BlueCat Linux User’s Guide

211




Appendix A Default BlueCat Linux Packages

Table A-1: Packages in the Default BlueCat Linux Configuration (Continued)

package | pegeription | S9Y | x86 | PPC | ARM |SH | MIPS
Name

Category target

Source code files for | target Y Y Y Y Y
BlueCat Linux
kernel and kernel
object files built for
kernel default
configuration

ker nel - source

Tools

GNU tool for Y Y Y Y Y Y
building applications
with automatic
configuration

aut oconf

Experimental Y Y Y Y Y Y

aut omake .
Makefile generator

Binary utilities (ar, | target Y Y Y Y Y
nm obj copy,
obj dunp,
ranlib,si ze,
strings,strip,
c++filt,

addr 21 i ne,

nl nconv)

binutils

Binary utilities (ar, | cdt Y Y Y Y Y
nm obj copy,
obj dunp,
ranlib,size,
strings,strip,
c++filt,
addr 2l i ne,

nl nconv)

bi nutils

Assembler and cdt Y N N N N
dev86 linker for real mode
80x86 instructions

Experimental cdt Y Y Y Y Y

ettext X
g Makefile generator
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Table A-1: Packages in the Default BlueCat Linux Configuration (Continued)

Category

Package
Name

Description

cdt/

target

x86

PPC

ARM

SH

MIPS

I'i bt ool

Simplifies process of
using shared libraries
in programs

cdt

Y

make

make utility for
generating
executables

cdt

pat ch

Apply di f f files to
original files

cdt

rcs

Revision control

cdt

Documentation Packages

faq

Linux FAQ

target

hel pt ool

GUI for searching
through hel p
resources

cdt

howt o

Information on
configuring and
using Linux

target

howt o- ht m

Information on
configuring and
using Linux in

HTML format

target

howt o- sgni

Information on
configuring and
using Linux in
SGML format

target

i ndexht m

HTML page with
links to Red Hat

target

install-guide

The Linux
Documentation
Project Getting
Started Guide

target
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Table A-1: Packages in the Default BlueCat Linux Configuration (Continued)

package | pegeription | S9Y | x86 | PPC | ARM |SH | MIPS
Name

Category target

Reference to options | target Y Y Y Y Y
that can be passed to
the BlueCat Linux
kernel at load time

ker nel - doc

Manual pages for target Y Y Y Y Y

man- pages .
pag Linux

Network target Y Y Y Y |Y
nag Administration
Guide

Linux System target Y Y Y Y |Y
Administration
Guide in HTML
format

sag

Portable object target Y Y Y Y Y
specspo catalogs used for
internationalization

Base

Corrects drift in target Y Y Y Y Y

adj ti mex
! system clock

Terminal mode target Y Y Y Y Y
program for setting
up NIS (Network
Information Service)

aut hconfig

. Updates run-level target Y Y Y Y Y
chkconfig . .
information
cront abs root cron tables | target Y Y Y Y Y
Utilities for creating, | target
checking, modifying
and correcting
e2f sprogs

inconsistencies in
second extended
(ext 2) filesystems
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Table A-1: Packages in the Default BlueCat Linux Configuration (Continued)

Category

Package
Name

Description

cdt/

target

x86

PPC

ARM

SH

MIPS

e2f sprogs

Utilities for creating,
checking, modifying
and correcting
inconsistencies in
second extended
(ext 2) filesystems

cdt

Y

ej ect

Ejects removable
media

target

et cskel

User directory
skeleton

target

genronfs

Runtime support for
lightweight read-only
filesystems and tools
for building them

target

info

Utility for reading
GNU project
texti nf o files

cdt

initscripts

Basic system scripts
to boot BlueCat
Linux system,
change run levels,
and shut the system
down

target

i pchai ns

Update of Linux
firewalling code

target

i sapnpt ool s

ISA Plug-and-Play
support

target

kbdconfig

Setting keyboard
map

target

1d.so

Shared library
configuration tool

target

I dconfig

Determines runtime
link bindings for the
dynamic loader

target
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Table A-1: Packages in the Default BlueCat Linux Configuration (Continued)

package | pegeription | S9Y | x86 | PPC | ARM |SH | MIPS
Name

Category target

Determines runtime | cdt Y Y Y Y Y
I dconfig link bindings for the
dynamic loader

The Linux boot target Y N Y N N

lilo
loader

Simplifies the target Y Y Y Y Y
| ogrot at e administration of log
files

Manual pages for target Y Y Y Y Y
Linux

get ty program for | target Y Y Y Y Y

m nget t .
getty virtual consoles

Smart get t y for target Y Y Y Y Y

tt .
moetty loginsonttys

Creates a temporary | target Y Y Y Y Y

nkt e .
i filename

Creates a temporary | cdt Y Y Y Y Y

nkt e .
i filename

Mounts and target Y Y Y Y Y
unmounts

mount filesystems, disables
and enables
swapping

Tools for setting up | target Y Y Y Y Y
networking such as:
net -t ool s arp,rarp,
i fconfig,
net st at ...

Updates and target Y Y Y Y Y

nt sysv .
configures run levels

Pluggable target Y Y Y Y Y
Authentication
Modules (PAM)
support

pam
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Table A-1: Packages in the Default BlueCat Linux Configuration (Continued)

Category EZ?E:QG Description (t::rtget x86 | PPC | ARM | SH | MIPS
passwd Sets user passwords | target
ovclb Eassword database | target
library
Fom Red Hat Package target Y Y Y Y Y
P Management system
Com Red Hat Package cdt Y Y Y Y Y
P Management system
System target Y Y Y Y Y
setup i . .
configuration files
Utilities for target Y Y Y Y Y
shadowutils managing ;hadow
password files and
user/group accounts
Adjusts network target Y Y Y Y Y
shapecf g traffic shaper
bandwidth limiters
Programs that target Y Y Y Y Y
SysVinit control basic system
processes
Terminal feature target Y Y Y Y Y
terncap database used by
certain applications
Removes files that target Y Y Y Y Y
have not been
t npwat ch accessed ina
specified period of
time
Privileged helper for | target Y Y Y Y Y
ut enpt er ut mp/wt np
updates
util-1inux Basic system utilities | target
o A cr on with better | target
VI X1 e-cron .
security
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Appendix A Default BlueCat Linux Packages

Table A-1: Packages in the Default BlueCat Linux Configuration (Continued)

package | pegeription | S9Y | x86 | PPC | ARM |SH | MIPS
Name

Category target

Network target Y Y Y Y Y
yp-tool s Information Service
(NIS) client

Daemons

apache Apache Web server | target

r un commands at target

at .
certain times

Disk cache target Y Y Y Y Y

bdf I ush .
synchronizer

Named IP name target Y Y Y Y Y
server

bi nd

Server process target Y Y Y Y Y
boot par and needed by some
diskless boot clients

Server for the target Y Y Y Y Y
Dynamic Host
Configuration
Protocol

dhcp

Support for routing | target Y Y Y Y Y
protocols: RIP 1 &
gat ed 2, DCN, HELLO,
OSPF 2, EGP 2, and
BGP2&4

Mouse support for | target Y Y Y Y |Y
gpm text-based
applications

High performance | target Y Y Y Y Y
knf sd kernel-level NFS
server

Manages printing target Y Y Y Y Y
services

pingandinetd | target Y Y Y Y Y
netkit - base networking
programs
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Table A-1: Packages in the Default BlueCat Linux Configuration (Continued)

Package

cdt/

Category Name Description target x86 | PPC | ARM | SH | MIPS
Manages RPC target Y Y Y Y Y
connections;

por t map includes security for
NIS & NFS
information
ppp PPP daemon target Y Y Y
DHCP and BOOTP | target
punp client daemons in
one
Routing daemon target Y Y Y Y Y
rout ed handles incoming
RIP traffic
sanba SMB server target
sendmi | Mail transport agent | target
sysl ogd and target
syskl ogd k1 ogd daemons for
system logging
Security tool that target Y Y Y Y Y
tcp_wrappers | acts as a wrapper for
TCP daemons
e Trivial File Transfer | target Y Y Y Y Y
P Protocol
Needed for keeping | target Y Y Y Y Y
tinmed network computers’
times synchronized
ucd- snnp SNMP support target
wu- f t pd FTP server daemon | target
61 o8- xf s Font server for the | target
X Window System
NTP network time | target Y Y Y Y Y
xnt p3 .
synchronization
ypbi nd NIS client daemon target Y Y Y Y Y
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Appendix A Default BlueCat Linux Packages

Table A-1: Packages in the Default BlueCat Linux Configuration (Continued)

Package

cdt/

Category Name Description target x86 | PPC | ARM | SH | MIPS
ypserv NIS server daemon | target Y Y Y Y |Y
Kernel
Linux kernel binary | target Y Y Y Y Y
cer nel built for the BlueCat
Linux kernel default
configuration
The BlueCat Linux | target Y Y Y Y Y
ker nel - bcboot
boot sector
) | Loadable kernel target Y N N N N
ernel -
pentl a-cs modules to support
PCMCIA cards
Kernel daemon and | target Y Y Y Y Y
modutils kernel module
utilities
Shared Libraries
) Password-checking | target Y Y Y Y Y
cracklib .
library
crackl i b- Dictionaries for target Y Y Y Y Y
dicts cracklib
b Library of handy target Y Y Y Y Y
g utility functions
b Library of handy cdt Y Y Y Y Y
g utility functions
. More useful C target Y Y Y Y Y
glibi0 .
functions
. GNU i bc target Y Y Y Y Y
glibc K .
libraries
. GNU i bc cdt Y Y Y Y |Y
glibc . .
libraries
Arbitrary precision | target Y Y Y Y Y
g math
gtk+ GIMP toolkit target Y Y Y Y Y
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Table A-1: Packages in the Default BlueCat Linux Configuration (Continued)

Category Package Description cdt/ x86 | PPC | ARM | SH | MIPS
Name target
Xlibraries for GIMP | target Y Y Y Y Y
gt k+10
and other programs
Graphical engines target Y Y Y Y Y
gt k- engi nes for the GTK+
toolkit themes
Image loading and target Y Y Y Y Y
inib rendering library for
X
. Access to el f target Y Y Y Y Y
l'i bel f . .
object files
Library of routines | target Y Y Y Y Y
l'i bghttp for handling HTTP
1.1 requests
Library for handling | target Y Y Y Y Y
Ui bar various graphics file
9 formats including
pi xmaps
Functions for target Y Y Y Y Y
I'i bj peg manipulating JPEG
images
Library for target Y Y Y Y Y
| bpng mamp_ula_tlng PNG
graphics image
format files
. Standard C++ target Y Y Y Y Y
i bstdc++ .
library
. Access to the target Y Y Y Y Y
I'i bterntap
termcap database
Libtif Manipulates TIFF target Y Y Y Y Y
image files
Ui bungi f Loading and saving | target Y Y Y Y Y
9 GIF format files
. Manipulates XML target Y Y Y Y Y
1 files
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Appendix A Default BlueCat Linux Packages

Table A-1: Packages in the Default BlueCat Linux Configuration (Continued)

Package | pegeription | S9Y | x86 | PPC | ARM |SH | MIPS
Name

Category target

Terminal- target Y Y Y Y Y
independent method
of updating
character screens

ncurses

Terminal- cdt Y Y Y Y Y
independent method
of updating
character screens

ncurses

Supports color text | target Y Y Y Y Y

newt .
mode user interfaces

Library for reading | target Y Y Y Y Y
readl i ne and returning lines
from a terminal

Shared library for target Y Y Y Y Y
sl ang the S-Lang extension
languages

Low-level SVGA target Y N N N N
graphics library

svgal i b

Shared libraries cdt Y Y Y Y Y
needed by the X
Window System
version 11 release 6

Xfree86-1ibs

Shared libraries target Y Y Y Y Y
needed by the X
Window System
version 11 release 6

Xfree86-1ibs

Pixmap library for cdt Y Y Y Y Y
xpm the X Window
system

Pixmap library for target Y Y Y Y Y
xpm the X Window
system

In-memory target Y Y Y Y Y
zlib compression
support
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Table A-1: Packages in the Default BlueCat Linux Configuration (Continued)

Category Package Description cdt/ x86 | PPC | ARM | SH | MIPS
Name target
In-memory cdt Y Y Y Y Y
zlib compression
support
Shells
ash Smaller version of target Y Y Y Y Y
the Bourne shell
bash GNU Bourne Again | target Y Y Y Y Y
shell (bash)
Small shell that target Y Y Y Y Y
sash needs no shared
libraries
GNU utilities target Y Y Y Y Y
sh-utils commonly used in
shell scripts
tcsh C shell clone target Y Y Y Y Y
Hardware Support
Menu driven target Y Y Y Y Y
Xconf i gurat or program for
9 configuring an X
server
XFree86 server for | target Y N N N N
XFr ee86- SVGA most simple
framebuffer SVGA
devices
Generic XFree86 target Y N N N N
XFr ee86- VGAL6 | server for VGAL6
boards
“ o GUI for settingup | target Y N N N N
r ee- 86- P
XF86Set up and configuring X
Servers
X
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Appendix A Default BlueCat Linux Packages

Table A-1: Packages in the Default BlueCat Linux Configuration (Continued)

Category Package Description cdt/ x86 | PPC | ARM | SH | MIPS
Name target
Terminal emulator | target Y Y Y Y Y
kterm for the Japanese
character set
vt Color VT102 target Y Y Y Y Y
emulator
. Many useful X target Y Y Y Y Y
X11R6-contrib
programs
Basic fonts, cdt Y Y Y Y Y
XFr ee86 programs and docs
for an X workstation
Basic fonts, target Y Y Y Y Y
XFr ee86 programs and docs
for an X workstation
IXEgggg- ) Extra Central target Y Y Y Y Y
Type-1-fonts European fonts
XFr ee86- Medium resolution | target Y Y Y Y Y
75dpi -fonts fonts
XEr ee86- High resolution target Y Y Y Y Y
| SCB859- 2- Central European
100dpi -fonts fonts
XEr ee86- Medium resolution | target Y Y Y Y Y
| SCB859- 2- Central European
75dpi -fonts fonts
rggggg- o High resolution target Y Y Y Y Y
100dpi - f ont s Turkish fonts
IXEgggg- o Medium resolution | target Y Y Y Y Y
75dpi - font s Turkish fonts
. Starts window target Y Y Y Y Y
xinitrc

managers
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Table A-1: Packages in the Default BlueCat Linux Configuration (Continued)

Category

Package
Name

Description

cdt/

target

x86

PPC

ARM

SH

MIPS

bc_m sc

Miscellaneous
BlueCat Linux
utilities

cdt

Y

deno

BlueCat Linux demo
system configuration

target

ffs

Flash File System

target

irshd

A modified version
of the standard
r shd server

target

I ddyn_fi x

A package to make
cross tools work in a
cross development
environment

cdt

mapm

Advanced Power
Management

target

nkboot

Creates a bootable
disk (floppy or hard
disk) with the
BlueCat Linux
system

target

nkboot

Creates a bootable
disk (floppy or hard
disk) with the
BlueCat Linux
system

cdt

nkrootfs

BlueCat Linux
utilities for
maintaining multiple
embedded systems
(ki nmage, etc.)

cdt

mkrootfs_
wr apper s

Set of utilities
providing open-
source “wrapper”
functionality to
nkr oot f s

cdt
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Appendix A Default BlueCat Linux Packages

Table A-1: Packages in the Default BlueCat Linux Configuration (Continued)

Package cdt/

Category Name Description target x86 | PPC | ARM | SH | MIPS
LynuxWorks target Y Y N Y Y
nsng
Messenger
Contains target |Y Y Y Y |Y
pcdsrvr PosixWorks Cross
Development Server
Cross development | cdt Y Y Y Y |Y

host side daemon
that allows booting

Pftpd BlueCat Linux target

boards from a

parallel port

Linux Startup cdt N Y N N |N
m Monitor and

BlueCat Linux utility
for changing it
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APPENDIX B

Optional BlueCat Linux Packages

This appendix describes optional packages available on the BlueCat Linux
distribution CD-ROM. The following table shows optional packages
available on the BlueCat Linux distribution CD-ROM.

Table B-1: Optional BlueCat Linux Packages

Category | Fackage Description | S9Y .86 PPC|ARM | SH | MIPS
Name target
Archiving
au dunp and target Y Y Y Y Y
i r est or e backup
Publishing
Several utilities to target Y Y Y Y Y
freetvpe. utils manipulate and
P examine TrueType
fonts
. PostScriptand PDF | target Y Y Y Y Y
ghost scri pt .
viewer
ghost scri pt - Fonts for target Y Y Y Y Y
fonts ghost scri pt
groff- X display for groff | target Y Y Y Y Y
gxdi tvi ew target board
v User interface for target Y Y Y Y Y
g ghost scri pt
Creates on-line target Y Y Y Y Y
texinfo documents from
TeX source
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Appendix B Optional BlueCat Linux Packages

Table B-1: Optional BlueCat Linux Packages (Continued)

vim X11

vi editor for the X
Window system

Category Package Description cdt/ x86 | PPC | ARM | SH | MIPS
Name target
Creates on-line cdt Y Y Y Y Y
texinfo documents from
TeX source
SGML formatting | target Y Y Y Y Y
sgnl -tool s
package
Application/System
Backwards target Y Y Y Y Y
procps- X11 compatible wrapper
for xconsol e
) Samba (SMB) client | target Y Y Y Y Y
sanba_cl i ent
- programs
set upt ool Text-mode utility target
statserial Shows serial port target Y Y
handshaking lines
Locks console target Y Y Y Y Y
vl ock
access
Communications
ngetty-sendfax | Sends faxes target Y Y
. X11 utility to view | target
nget ty- vi ewf ax faxes
. Voice modem target Y Y Y Y Y
ngetty-voi ce
support
Editors
VIM version of the | target Y Y Y Y Y
) vi editor, which
vi m enhanced .
includes recent
enhancement
VIM version of the | target Y Y Y Y Y

Engineering
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Table B-1: Optional BlueCat Linux Packages (Continued)

Category Package Description cdt/ x86 | PPC | ARM | SH | MIPS
Name target
Calculator and target Y Y Y Y Y
bc arithmetic language
(bc & dc)
Multimedia
Programs for target Y Y Y Y |Y
I'i bungi f - progs | manipulating GIF
images
npg123 MPEG audio player | target
- Multimedia X target Y Y Y
mul ti medi a s
utilities
Languages
el Object mega cdt Y Y Y Y Y
widgets for Tcl
el Object mega target Y Y Y Y Y
widgets for Tcl
Python cdt Y Y Y Y Y
pyt hon programming
language
Python target Y Y Y Y Y
pyt hon programming
language
tel x Tcl/Tk extensions | target Y Y Y Y Y
for POSIX systems
. Tk interface for cdt Y Y Y Y Y
tkinter
Python
) Tk interface for target Y Y Y Y Y
tkinter
Python
Libraries
Needed to develop | target Y Y Y Y Y
apache. devel additional modules
P for the Apache web
server
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Appendix B Optional BlueCat Linux Packages

Table B-1: Optional BlueCat Linux Packages (Continued)

Category

Package
Name

Description

cdt/
target

x86

PPC

ARM

SH

MIPS

audi of i | e-
devel

Needed to develop
audiofile
applications

target

bi nd- devel

DNS development
for bind service

target

e2f sprogs-
devel

ext 2 filesystem
specific static
libraries and
headers

target

e2f sprogs-
devel

ext 2 filesystem
specific static
libraries and
headers

cdt

esound- devel

Used to develop
EsounD
applications

target

fnlib-devel

Headers, libraries,
and documentation
forFnlib

target

freetype-devel

Needed to develop
and compile
applications that
use the FreeType
library

target

gdbm devel

GNU database
system library

target

gd- devel

Needed for the gd
graphics library

target

glibc-profile

GNU I i bc
libraries, including
support for gpr of
profiling

cdt

gnp- devel

GNU MP arbitrary
precision library

target
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Table B-1: Optional BlueCat Linux Packages (Continued)

Category

Package
Name

Description

cdt/

target

x86 | PPC | ARM | SH

MIPS

gnome- 1 i bs-
devel

Used to develop
GNOME
applications

target

gpm devel

Used to develop
text-mode
programs that use
the mouse

target

gt k+- devel

Static libraries and
header files needed
for developing
GIMP ToolKit
(GTK+)
applications

target

imib-devel

Image loading and
rendering library for
X11R6

target

I'i bghtt p- devel

Needed for
developing
libghttp

target

I'i bgr - devel

Needed for
developing
programs that
handle the graphics
file formats
supported by

I'i bgr

target

I'i bj peg- devel

Needed to develop
applications that
use the | i bj peg
library

target

i bpcap

Low-level network
traffic monitory
library

target
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Appendix B Optional BlueCat Linux Packages

Table B-1: Optional BlueCat Linux Packages (Continued)

Category

Package
Name

Description

cdt/
target

x86

PPC

ARM

SH

MIPS

|'i bpng- devel

Library to
manipulate PNG
(Portable Network
Graphics) format
files

target

libtiff-devel

Library to
manipulate TIFF
format files

target

|'i bungi f - devel

Library to load and
save GIF image
files

target

I'i bxm - devel

Needed for
development of
I'i bxm
applications

target

ncur ses- devel

Needed for
development
applications that
use ncur ses

cdt

new - devel

Needed for
development
applications that
use Newt - a text-
mode user interface
library based on

sl ang

target

ORBi t - devel

ORBit CORBA
ORB

target

pci util s-devel

Inspecting and
setting devices
connected to the
PCI bus

target

pyt hon- devel

Library to add
Python extensions

cdt

pyt hon- devel

Library to add
Python extensions

target
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Table B-1: Optional BlueCat Linux Packages (Continued)

Category

Package
Name

Description

cdt/

target

x86 | PPC | ARM | SH

MIPS

readl i ne-devel

Development files
for programs that
usether eadl i ne
library

target

rpm devel

Used for creating
tools that need an
intimate knowledge
of RPM

target

rpm devel

Used for creating
tools that need an
intimate knowledge
of RPM

cdt

sl ang- devel

Static library and
header files for
development using
S-Lang

target

svgal i b- devel

Needed for
developing
applications that
use the SVGAIlib
low- level graphics
library

target

ucd- snnp- devel

Libraries and
header files for use
with the UCD-
SNMP tools

target

Xawad- devel

3-D dimensional
look for the Athena
widgets for X

target

zl i b-devel

zlib
compression/
decompression

target

Tools
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Appendix B Optional BlueCat Linux Packages

Table B-1: Optional BlueCat Linux Packages (Continued)

Category

Package
Name

Description

cdt/
target

x86

PPC

ARM

SH

MIPS

El ectri cFence

Checks for
malloc()
violations

cdt

flex

Tool for creating
scanners (text
pattern recognizers)

target

pyt hon-tool s

Python
programming
language tools

cdt

pyt hon-tool s

Python
programming
language tools

target

Documentation Packages

howt o- chi nese

Information on
configuring and
using Linux

target

howt o- croat i an

Information on
configuring and
using Linux

target

howt o- french

Information on
configuring and
using Linux

target

howt o- ger man

Information on
configuring and
using Linux

target

howt o- gr eek

Information on
configuring and
using Linux

target

howt o-
i ndonesi an

Information on
configuring and
using Linux

target

howt o-i talian

Information on
configuring and
using Linux

target
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Table B-1: Optional BlueCat Linux Packages (Continued)

Category

Package
Name

Description

cdt/
target

x86

PPC

ARM

SH

MIPS

howt o-j apanese

Information on
configuring and
using Linux

target

howt o- kor ean

Information on
configuring and
using Linux

target

howt o- pol i sh

Information on
configuring and
using Linux

target

howt o- russi an

Information on
configuring and
using Linux

target

howt o- ser bi an

Information on
configuring and
using Linux

target

howt o-
sl oveni an

Information on
configuring and
using Linux

target

howt o- spani sh

Information on
configuring and
using Linux

target

howt o- swedi sh

Information on
configuring and
using Linux

target

howt o-t ur ki sh

Information on
configuring and
using Linux

target

I pg

Guide to
programming on
Linux systems in
HTML format

target

pyt hon- docs

Documentation for
Python language

cdt

pyt hon-docs

Documentation for
Python language

target
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Appendix B Optional BlueCat Linux Packages

Table B-1: Optional BlueCat Linux Packages (Continued)

Category

Package
Name

Description

cdt/
target

x86

PPC

ARM

SH

MIPS

sendmai | - doc

Documentation for
the send mail
transport agent
(MTA)

target

XFr ee86- doc

Documentation on
various X11
programming
interfaces

target

Base

chkf ont pat h

Adds and removes
X font path
information

target

genronfs

Runtime support
fot lightweight read-
only filesystems and
tools for building
them

cdt

info

Utility for reading
GNU project
t ext i nf o files

target

| oset up

Loop block device
for setting up
virtual filesystems

target

mai | cap

Describes how to
deal with received
non-text mail
messages

target

nouseconfi g

Sets up and
configures the
mouse

target

quot a

Monitors and limits
disk usage

target

rai dtool s

Software raid
support

target
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Table B-1: Optional BlueCat Linux Packages (Continued)

Package

cdt/

Category Name Description target x86 | PPC | ARM | SH | MIPS
. r oot account target Y Y Y Y Y
rootfiles .
default files
Daemons
amutils BSD automounter | target
Allows multiple target
esound applications to use
the sound card
ORBi t CORBA ORB target Y Y |Y
Needed for target
reconfi g using
sendmai | - cf the
sendnai | . cf
file
Kernel
Kernel - s SMP version of target Y Y N N N
™ Linux kernel
Shared Libraries
o Handles audio target Y Y Y Y Y
audiofile .
sound format files
. Password-checking | cdt Y Y Y Y Y
cracklib .
library
) ) Dictionaries for cdt Y Y Y Y Y
cracklib-dicts .
cracklib
. 24-bit font target Y Y Y Y Y
fnlib .
rendering for X
TrueType font target Y Y Y Y Y
freetype 8
rendering
g Graphics library for | target Y Y Y Y Y
g handling GIF files
GNU database target Y Y Y Y Y
gdbm

indexing library
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Appendix B Optional BlueCat Linux Packages

Table B-1: Optional BlueCat Linux Packages (Continued)

Category

Package
Name

Description

cdt/
target

x86

PPC

ARM

SH

MIPS

gnomne-1ibs

Libraries needed for
GNOME

target

imib-
cfgeditor

Configuration
editorforimib

target

Xaw3d

Athena Widget
enhancements for
X

target

Desktop

| esstif-mwm

A LessTif/Motif(R)
window manager
based on f vivm

cdt

Hardware

Support

XFr ee86- 3DLabs

XFree86 server for
3Dlabs video cards

target

XFree86- 8514

XFree86 server
program for older
IBM 8514 or
compatible video
cards

target

XFr ee86- AGX

XFree86 server for
AGX-based video
cards

target

XFr ee86- FBDev

X server for the
generic frame
buffer device on
some machines

target

XFree86-1128

The XFree86 server
for Number Nine
Imagine 128 video
cards

target

XFr ee86- Mach32

XFree86 server for
Mach32-based
video cards

target
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Table B-1: Optional BlueCat Linux Packages (Continued)

Category Package Description cdt/ x86 | PPC | ARM | SH | MIPS

Name target

XFree86 server for | target Y N N N N
XFr ee86- Mach64 | Mach64-based

video cards
Fr 0e86- Machs XFree86 server for | target Y N N N N

Mach8 video cards

Generic XFree86 target Y N N N N
Yt 0e86. Moo monochrome

server for VGA

cards
Fr ee86- PI000 XFree86 server for | target Y N N N N

P9000 cards

XFree86 server for | target Y N N N N
XFr ee86- S3 video cards based

on the S3 chip

XFree86 server for | target Y N N N N
Fr 0e86. S3V video cards based

on the S3 Virge

chip

XFree86 server for | target Y N N N N
Xt ce86. VB2 video cards based

on ET4000/W32

chips

Nested window target Y Y Y Y Y
XFr ee86- Xnest

server

Virtual framebuffer | target Y Y Y Y Y
XFr ee86- Xvf b X Window System

server for XFree86

X
| . UIL and xmbi nd, | cdt Y Y Y Y Y
esstif-

clients two se_parate

LessTif add-ons
urw-fonts PostScript fonts target Y Y Y Y
XFr ee86- X Window System | target Y
100dpi - font s 100dpi fonts
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Appendix B Optional BlueCat Linux Packages

Table B-1: Optional BlueCat Linux Packages (Continued)

Category ZZ?:::QG Description (t:::éet x86 | PPC | ARM | SH | MIPS
XFr ee86- Cyrillic fonts for X | target Y Y Y Y Y
cyrillic-fonts
XFr ee86- Central European | target Y Y Y Y |Y
| SGB8859- 2 font support
XFr ee86- Turkish fonts target Y Y Y Y Y
| S08859- 9
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~reonce — MKrootfs Command Reference

This appendix includes a man page describing the mkr oot f s utility.
UTILITY
nkrootfs
SYNOPSIS

Builds a target board filesystem image according to a
specification file.

DESCRIPTION

nkrootfs [-DiILTv] [-Ninodes] [-r \

bl ocks] spec_file output_file

nkrootfs [-ilLv] -J [chunk size] spe file \
output_file

makerootfs -t [-ilLv] spe file

This utility creates a gzipped target board filesystem image file
or a tar file (if the - T option is specified), or a Flash File
System image (if the —J option is specified), according to a
given specification file. It can be used to create a minimal root
filesystem for the target board.

A specfile describes the target board filesystem contents and
configuration. Its syntax is similar to a shell script and is
explained in “Specfile Format”.

Currently mkr oot f s supports two target board filesystem
types — the Linux ext 2 filesystem (for compressed images)
and the BlueCat Linux Flash File System (FFS).
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Appendix C mkrootfs Command Reference

Specfile Format

242

Specfile consists of lines of one of three types: comment, setting, or command.

On any line, mkr oot f s ignores all comments starting with a “#” character.
Blank lines, or lines that contain only comments starting with a “#”
character, are ignored.

Any line of the form Ieft = right is considered to be a setting. The result of
such a setting is that the environment variable named left is assigned the
value ri ght . Referencing syntax is similar to the sh shell, but curly braces
({}) should be used to delimit variable names (for example,

${ BLUECAT_PREFI X}/ usr/ | ocal / bi n), because mkr oot f s treats most
sh delimiters as ordinary symbols.

Command lines start with a nkr oot f s command (i ncl ude, cp, r m etc.)
and are subject to argument parsing and environment-variable substitution
(just as any other line). Parsing, quoting, and substitution rules resemble
those used in sh, so they are not explained here.

The following commands are implemented:
i ncl ude path/to/another/specfile

Parses another specfile.
strip [on | off]

Turns file stripping on/ of f.

When on, all subsequent copy commands (up to the next stri p
of f ) are performed using obj copy with the appropriate stripping
option, depending on the type of the source file. If the source file is
an executable, all symbols are removed (- S option). Ifitis a library,
only the debugging symbols are stripped (- g option).

binary [on | off]
Turns binary mode on/ of f.

Binary mode allows for files to be copied without interpretation.
This is useful when copying other platforms’ binaries, in which
case an attempt to find library dependencies may result in failure.
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Sets the current working directory for the target board filesystem
paths (affects all subsequent relative target board filesystem paths,
up to the next cd).

| cd /absolute/src/path

Sets the current working directory for nkr oot f s to find files to
place on the target board filesystem (affects all subsequent relative
source paths, up to the next | cd). To reset the source path prefix
to the initial working directory (where nkr oot f s was started), use
thel cd . command.

Cp sresrc ... src dst/path

rmadst..

Copies files to the target board filesystem.

Wildcard characters can be used in src. Globbing is performed just
like in sh. When a directory matches src, it is copied recursively.
There is no special - Roption. Permissions and owner IDs are
preserved. Symbolic links are resolved and actual files are copied.
Use the | n command to create links on the target board filesystem.

dst
Removes files/directories from target board filesystem.

Allows any wildcards. Globbing is performed just like in sh.
Removes directories recursively.

In [-s] src/pathdst/path

nkdi r

nmknod

Creates target board filesystem links.

No wildcards are allowed. The - s option indicates that a symbolic
link should be made.

[-p] [-mnode] [-u user _id] dst/path.. dst/path
Creates directories in the target board filesystem.

With - p, mkdi r creates intermediate directories if required. The

- moption allows the user to specify permissions for the di r to be
created (must be octal). The - u option sets the owner of the
directory.

[ - m mode] /full/dst/path type major minor

Creates target board filesystem special (devices) files.
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File type can be b, c, or p to indicate a block device, a character
device or a FIFO (respectively). major and minor specify the
major/minor device numbers, and they can be specified for the b and
c types only. - msets permission modes for the special file (in the
same format as directory permissions are set).

chnod mode dst ... dst
Changes permission modes. mode must be octal.

If dst is a directory, it recursively sets the mode of all files and
subdirectories as well as of the directory itself.

chown uid dst ...
Changes the fi | e/ di r owner.
It works recursively in the same manner as chrod.

nkr oot f s supports asimplei f - el se-endi f construct. It has the
following syntax:

i f argl =arg2

t eI se]

endi f
This can be used to arrange for conditional parsing of the specification file.
For example;

i f $BLUECAT_TARGET_CPU = ppc
# Power PC part

el se
# non- Power PC part

endi f

Note that variable substitution and argument parsing is performed as with
any other commands.

Options

-D Does not create a | ost +f ound directory
on the target board filesystem.

244 BlueCat Linux User’s Guide



- N inodes

-1 freespace

-J [chunk_si ze]

Ignores non-fatal errors. By default, mkrootfs
fails on errors that can result in target board
filesystem inconsistency, such as shar ed
li brary not found. This option allows
the user to override this behavior.

Adds all required shared libraries. With this
option, each executable is scanned and all
shared libraries that it depends on are copied
to the target board filesystem. Furthermore,
after building the target board filesystem,
mkr oot f s runs the | dconf i g utility to
create the cache and all appropriate

sym i nks. All shared libraries are debug-
stripped on copy.

Does not add required shared libraries, but
runs | dconf i g anyway. This can be useful
when custom libraries are being used and
there is no need to copy standard libraries
automatically.

Creates the specified number of i nodes for
the target board filesystem instead of the
default value, which is calculated based on
the filesystem size and can be incorrect for
the user’s embedded system.

Reserves specified free space on the target

board filesystem. The argument must be a

numeric value indicating the number of free
1 KB blocks that should be allocated.

Test mode — No image is created; all
required actions are printed instead.

Creates at ar file on output. When this
option is specified, no image file is created,
but the output_file argument is used as a
filename for the resulting t ar archive.

Creates a Flash File System (FFS) image.
This image can be downloaded into flash
memory and then mounted as a root
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filesystem when BlueCat Linux boots on the
target board. The chunk_si ze argument is
optional and can be used to specify the
maximum size of a data chunk for the
resulting image. By default this value is 4096
bytes, which is suitable in most cases.

-v Verbose mode — Produces verbose output.
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This appendix includes a man page describing the mkboot utility.
UTILITY
nmkboot
SYNOPSIS

Creates a bootable disk (floppy, hard disk or an image) with
BlueCat Linux embedded system.

nkboot [options] device| stdout
DESCRIPTION

The mkboot utility is capable of performing the following
tasks:

- Installing a BlueCat Linux boot sector

- Installing a compressed BlueCat Linux kernel

- Installing a compressed root filesystem image

- Defining the root device to be mounted by the kernel
- Setting the command line to be passed to the kernel

- Creating an image composed of a BlueCat Linux kernel and a
compressed filesystem, suitable for programming into target
ROM/flash memory or downloading over a network by the
target board firmware

When called with no options, mkboot shows components
currently installed on the media.
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Options

- ¢ none|file]stdin

-k file]stdin

- f none|file]stdin
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Installs the BlueCat Linux boot sector. Note
that installing the BlueCat Linux boot sector
on a hard disk removes any boot loader
present on the disk. The user will not be able
to boot operating systems other than
BlueCat Linux from the disk he has updated
using the nkboot utility. Also, reinstalling
the boot sector invalidates all the booting
options set by previous calls to mkboot for
this disk.

Used in conjunction with the - b option.
Sets the target board drive BIOS ID
manually. For instance, 0 corresponds to the
first floppy, and 128 corresponds to the first
hard disk in the boot sequence. By default,
nkboot attempts to determine the ID
automatically.

Used in conjunction with the - b option.
Sets the number of target board drive
sectors per track. By default, mkboot
attempts to determine the drive geometry
automatically.

Used in conjunction with the - b option.
Sets the target board drive heads number.
By default, mkboot attempts to determine
the drive geometry automatically.

Sets the command line for the kernel
installed on the media. none resets command
line. stdin takes the command line from the
standard input.

Installs the compressed kernel to the media.
stdin takes the image of the kernel from the
standard input.

Installs the compressed root filesystem
image to the media. none removes
compressed root filesystem. stdin takes the



image of the root filesystem from the
standard input.

-1 Xxxx| device Sets the device node on the target board to
mount as the root filesystem or uncompress
the filesystem image from. For instance, 200
corresponds to / dev/ f dO, and 801
corresponds to / dev/ sdal. Instead of the
major/minor number, the root filesystem
can be specified as the standard name of the
device node. For example: / dev/ hd**,
/ dev/ sd**,/dev/fd**,/dev/tffs*.

-m Tells mkboot to create an image composed
of a BlueCat Linux kernel (specified by the
- k flag) and a compressed filesystem
(specified by the - f flag) suitable for
programming into target ROM/flash
memory or downloading over a network by
the target board firmware.

-i Does not automatically install target board-
specific parameters into the kernel
command line.

-q Quiet mode — Only error messages are
printed on a console.

Examples
To copy the hel | o demo system onto a floppy:

¢ On the Linux host:

Bl ueCat: $ cd $BLUECAT_PREFI X/ deno/ hel | o
Bl ueCat : $ nkboot -b -k hello.disk -f \
hello.rfs -r /dev/fdO /dev/fdO

e OnaWindows host:

Bl ueCat: $ cd $BLUECAT_PREFI X/ deno/ hel | o
Bl ueCat : $ nkboot -b -k hello.disk -f \
hello.rfs -r /dev/fdO a:
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To copy the hel | o demo system onto an IDE hard disk for x86 target
board:

Bl ueCat: $ cd $BLUECAT_PREFI X/ deno/ hel | o
Bl ueCat: $ nkboot -b -k hello.disk -f hello.rfs \
-r /dev/ hda /dev/hda

To copy the hel | o demo system on a floppy and set the kernel command
line, use one of the following sequences:

Bl ueCat: $ cd $BLUECAT_PREFI X/ deno/ hel | o

Bl ueCat:$ echo consol e=441 >cl .t xt

Bl ueCat: $ echo nems4M >>cl .t xt

Bl ueCat: $ nkboot -b /dev/fd0

Bl ueCat : $ nkboot -k hello.disk -f hello.rfs -r \
/ dev/fdO /dev/fd0

Bl ueCat: $ nkboot -c cl.txt /dev/fdO

or

Bl ueCat: $ cd $BLUECAT_PREFI X/ deno/ hel | 0

Bl ueCat: $ nkboot -b /dev/fd0

Bl ueCat: $ nkboot -k hello.disk -f hello.rfs -r \
/dev/fdO /dev/fdO

Bl ueCat: $ echo “menmr4M consol e=441" | nkboot \
-c stdin /dev/fdo

To use the floppy created by the example above use a filesystem contained in
/ dev/ sdal as the root filesystem at boot time:

¢ Ona Linux host:

Bl ueCat: $ nkboot -f none -r \
/ dev/ sdal/ dev/ fdO

¢ Ona Windows host:
Bl ueCat: $ nkboot -f none -r /dev/sdal a:

To create a firmware-downloadable or flash memory-programmable image
containing the hel | o demo system:

Bl ueCat:$ nkboot -m-k hello.disk -f hello.rfs \
hel | o. kdi
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This appendix includes a man page describing the mkker nel utility.
UTILITY
nkker nel
SYNOPSIS
Builds the BlueCat Linux kernel.

nkkernel config file kernell [kernel 2]
DESCRIPTION

mkker nel is a shell script that builds the BlueCat Linux
kernel with the kernel options defined by the specified
configuration file. The name of the configuration file must be
given as the first argument. The second argument specifies the
name of the output file for the kernel image. The third
argument is optional. If present, it is taken as the name of the
output file for the kernel image in the bzl mrage format (only
meaningful for x86 architecture), otherwise no bzl mage
kernel is created.

mkker nel creates the output files in the current directory.
The actual kernel build is performed in the
$BLUECAT_PREFI X/ usr/ src/ i nux tree.

No options can be applied to mkker nel .

BlueCat Linux User’s Guide 251



Appendix E mkkernel Command Reference

252 BlueCat Linux User’s Guide



aeonce— Mapmd Command Reference

This appendix includes a man page describing the mapnd utility.
UTILITY
mapnd
SYNOPSIS
BlueCat Linux Advanced Power Management (APM) daemon
mapnd [opti ons]
DESCRIPTION

The MAPM daemon defines how the BlueCat Linux APM
software reacts to particular APM events at the user level. By
default, the user configuration is read by the daemon at startup
from the / et ¢/ mapnd. conf configuration file.

Options

-f file Specifies alternate configuration file for
mapnd operation.

See also the man page for the mapnd configuration file: mapnd. conf (1) .
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This appendix includes a man page describing the mapm ct r| utility.
UTILITY
mapm ctrl
SYNOPSIS
BlueCat Linux Advanced Power Management (APM) control
utility
mapm ctrl [ PMD_handle_or_name state [ timer\
arg arg...] 11
DESCRIPTION

The APM control utility allows the user to send explicit
requests to perform a particular action at an individual PMD.
When executed with no parameters, mapm ct r | shows the
current APM status.

Parameters
state Can be one of the following: ON, OFF, STOP,
AUTO SPECI AL
timer If specified, the inactivity timer is primed for
the PMD. The timer is specified in
milliseconds.
arg State-specific arguments
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Examples
To switch the PMD # 0 to the ON state, use the following command:
bash# mapmctrl 0 ON

To switch the PMD named HDD to the STOP state after a 1 minute inactivity
period, use the following command:

bash# mapmctrl HDD STOP 60000

To switch the PMD named CPU to the SPECI AL state with an additional
argument of 255, use the following command:

bash# mapmctrl CPU SPECI AL 0 255
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This appendix includes a man page describing the mapnd. conf utility.
UTILITY
mapnd. conf
SYNOPSIS

BlueCat Linux Advanced Power Management (APM)
configuration file

DESCRIPTION

mapnd. conf is a configuration file for the mapnd daemon.
Each line describes a configuration of a particular Power
Managed Device (PMD). Lines starting with “#” are
considered to be comments and are ignored by mapnd.

The format of a configuration line is as follows:

[ PMD_handle_or_PMD_name] command[ , command. . . ]

The first word of a line specifies a PMD name or a PMD
handle (as a hexadecimal number). The following comma-
separated words specify the list of programs that are called in
response to an APM event.

mapnd can be forced to re-read the configuration by sending
the HUP signal to the mapnd process.
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Example

When switching a PMD named HDD from one state to another, an event-
describing message is printed onto the system console, and a record is added
to the log file:

[HDD] /etc/mapm.| og.sh, /etc/ mapmnsg.sh
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This appendix includes a man page describing the f 1 ash_f di sk utility.
UTILITY
flash_fdisk
SYNOPSIS

Partitions a flash memory device at runtime.
DESCRIPTION

flash_fdi sk device_node configuration_string

Thefl ash_f di sk utility modifies the partition configuration
of a specified flash memory device at runtime. The device
node specified as a parameter must correspond to a flash
character device node for an entire flash memory device.

NOTE: Please bear in mind that the partition information is not written to flash
memory, and needs to be reestablished at every boot.

Configuration String Format
The configuration string has the following format:

singl e_part_conf[:single_part_conf]...

where

singl e_part _conf ={ number[ , | - number] }

number is a decimal number.
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Numbers in the configuration string correspond to the sectors allocated to
the particular partition. Configuration for different partitions is separated by
colons (2 ).

Example

In the following example sectors 0 to 3 are allocated to the first partition,
sector 4 is allocated to the second partition, and sectors 5 and 6 are allocated
to the third partition:

# flash_fdisk /dev/ntdcharO 0-3:4:5,6
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This appendix includes a man page describing the f | ash_er ase utility.
UTILITY
flash_erase
SYNOPSIS

Erases a flash memory device or a flash memory partition.

flash_erase device_node
DESCRIPTION

The f 1 ash_er ase utility erases a flash memory device or
partition corresponding to a flash memory character device
node specified as a command line parameter.

Example

Assuming there are 3 partitions on a flash memory device, the following
command erases the first partition of the device:

# flash_erase /dev/ntdcharl

See also the f | ash_f di sk( 1) man page.
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This appendix includes a man page describing the pf t pd utility.
UTILITY
pft pd
SYNOPSIS
BlueCat Linux PFTP daemon
DESCRIPTION

pftpd {start]|stop}
pftpd --help

pf t pd is a daemon program that allows booting a BlueCat
Linux embedded system from the BlueCat Linux cross
development host running the daemon via the PFTP protocol.
PFTP is a Parallel Port File Transfer Protocol used to transfer
files over an ECP parallel cable connection.

Parameters
start Starts the pf t pd daemon.
st op Stops all running pf t pd daemon processes.
--help Displays a short description of the

command line options.
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Configuration File

The configuration file contains specifications of files that can be loaded onto
the target board.

The configuration file is named
$BLUECAT_PREFI X/ cdt / et ¢/ pf t pd. r c. The user can modify this file
to customize local settings.

Configuration File Format
The configuration file consists of lines of the following format:

pftproot = val ue Defines the root directory from which the
file searching starts.

al l ow = val ue Defines subdirectories of the root directory
towhich client access is enabled; specifies an
empty value to allow access to all files in the
pf t pr oot directory.

# comment The comment text is ignored.

LiNux NOTE: In order to enable the daemon, the system administrator must perform
installation of a low-level driver.
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