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Preface

Foreword

My adventures in Linux began in 1998 when | downloaded and installed my first distribution. After working with
it for awhile, | discovered issues | definitely would have liked to see improved upon. For example, | didn't like
the arrangement of the bootscripts or the way programs were configured by default. | tried a number of alternative
distributions to address these issues, yet each had its pros and cons. Finally, | realized that if | wanted full satisfaction
from my Linux system, | would have to build my own from scratch.

What doesthismean?1 resolved not to use pre-compiled packages of any kind, nor CD-ROMsor boot disksthat would
install basic utilities. | would use my current Linux system to develop my own customized system. This “perfect”
Linux system would then have the strengths of various systemswithout their associated weaknesses. In the beginning,
the idea was rather daunting, but | remained committed to the idea that a system could be built that would conform
to my needs and desires rather than to a standard that just did not fit what | was looking for.

After sorting through issues such as circular dependencies and compile-time errors, | created a custom-built Linux
system that was fully operational and suitable to individual needs. This process also allowed me to create compact
and streamlined Linux systems which are faster and take up less space than traditional operating systems. | called
this system aLinux From Scratch system, or an LFS system for short.

As| shared my goals and experiences with other members of the Linux community, it became apparent that there was
sustained interest in theideas set forth in my Linux adventures. Such custom-built LFS systems serve not only to meet
user specifications and requirements, but also serve as an ideal learning opportunity for programmers and system
administratorsto enhance their Linux skills. Out of this broadened interest, the Linux From Scratch Project was born.

This Linux From Scratch book provides readers with the background and instruction to design and build custom
Linux systems. This book highlights the Linux from Scratch project and the benefits of using this system. Users can
dictate all aspects of their system, including directory layout, script setup, and security. The resulting system will
be compiled completely from the source code, and the user will be able to specify where, why, and how programs
areinstalled. This book allows readers to fully customize Linux systems to their own needs and allows users more
control over their system.

| hope you will have a great time working on your own LFS system, and enjoy the numerous benefits of having a
system that is truly your own.

Gerard Beekmans
gerard@linuxfromscratch.org

Audience

There are many reasons why somebody would want to read thisbook. The principal reasonistoinstall aLinux system
from the source code. A question many peopleraiseis, “why go through all the hassle of manually building a Linux
system from scratch when you can just download and install an existing one?’ That is a good question and is the
impetus for this section of the book.

One important reason for LFS's existence is to help people learn how a Linux system works from the inside out.
Building an LFS system helps demonstrate what makes Linux tick, and how things work together and depend on
each other. One of the best things that this learning experience provides is the ability to customize Linux to your
own tastes and needs.

viii
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A key benefit of LFSisthat it allows users to have more control over the system without relying on someone else's
Linux implementation. With LFS, you are in the driver's seat and dictate every aspect of the system, such as the
directory layout and bootscript setup. Y ou also dictate where, why, and how programs are installed.

Another benefit of LFS is the ability to create a very compact Linux system. When installing aregular distribution,
oneis often forced to include several programs which are probably never used. These programs waste disk space, or
worse, CPU cycles. It isnot difficult to build an LFS system of lessthan 100 megabytes (MB), which is substantially
smaller than the majority of existing installations. Does this still sound like a lot of space? A few of us have been
working on creating a very small embedded LFS system. We successfully built a system that was specialized to run
the Apache web server with approximately 8MB of disk space used. Further stripping could bring this down to 5
MB or less. Try that with aregular distribution! Thisis only one of the many benefits of designing your own Linux
implementation.

We could compare Linux distributions to a hamburger purchased at a fast-food restaurant—you have no idea what
might be in what you are eating. LFS, on the other hand, does not give you a hamburger. Rather, LFS provides the
recipe to make the exact hamburger desired. This allows users to review the recipe, omit unwanted ingredients, and
add your own ingredients to enhance the flavor of the burger. When you are satisfied with the recipe, move on to
preparing it. It can be made to exact specifications—broil it, bake it, deep-fry it, or barbecue it.

Another analogy that we can use is that of comparing LFS with afinished house. LFS provides the skeletal plan of a
house, but it is up to you to build it. LFS maintains the freedom to adjust plans throughout the process, customizing
it to the user's needs and preferences.

An additional advantage of acustom built Linux systemis security. By compiling the entire system from source code,
you are empowered to audit everything and apply all the security patches desired. It is no longer necessary to wait
for somebody else to compile binary packages that fix a security hole. Unless you examine the patch and implement
it yourself, you have no guarantee that the new binary package was built correctly and adequately fixes the problem.

Thegoal of Linux From Scratch isto build acomplete and usable foundation-level system. Readerswho do not wishto
build their own Linux system from scratch may not benefit from theinformation in thisbook. If you only want to know
what happens while the computer boots, we recommend the “From Power Up To Bash Prompt” HOWTO located
at http://axiom.anu.edu.au/~okeefe/p2b/ or on The Linux Documentation Project's (TLDP) website at http://mww.
tldp.org/HOWTO/From-Power Up-To-Bash-Prompt-HOWTO.html. The HOWTO builds asystem whichissimilar to
that of this book, but it focuses strictly on creating a system capable of booting to a BASH prompt. Consider your
objective. If you wish to build a Linux system while learning along the way, then this book is your best choice.

There are too many good reasonsto build your own LFS systemto list them all here. This sectionisonly thetip of the
iceberg. Asyou continuein your LFS experience, you will find the power that information and knowledgetruly bring.

Prerequisites

Building an LFS system is not a simple task. It requires a certain level of existing knowledge of Unix system
administration in order to resolve problems, and correctly execute the commands listed. In particular, as an absolute
minimum, the reader should aready have the ability to use the command line (shell) to copy or move files and
directories, list directory and file contents, and change the current directory. It is aso expected that the reader has a
reasonable knowledge of using and installing Linux software.

Because the LFS book assumes at least thisbasic level of skill, the various LFS support forums are unlikely to be able
to provide you with much assistance; you will find that your questions regarding such basic knowledge will likely go
unanswered, or you will simply be referred to the LFS essential pre-reading list.

Before building an LFS system, we recommend reading the following HOWTOs:

iX
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» Software-Building-HOWTO http://www.tldp.or g/HOWTO/Softwar e-Building-HOWTO. html

Thisis acomprehensive guide to building and installing “generic” Unix software packages under Linux.
» TheLinux Users Guide http://mww.linuxhg.com/guides/LUG/guide.html

This guide covers the usage of assorted Linux software.
* The Essential Pre-Reading Hint http://mwww.linuxfromscratch.or g/hints/downl oads/files/essential _prereading.txt

Thisisan LFS Hint written specifically for users new to Linux. It includes alist of links to excellent sources of
information on awide range of topics. Anyone attempting to install LFS should have an understanding of many
of the topicsin this hint.

Host System Requirements

Your host system should have the following software with the minimum versions indicated. This should not be an
issue for most modern Linux distributions. Also note that many distributionswill place software headersinto separate
packages, often in the form of “<package-name>-devel” or “<package-name>-dev”. Be sure to install those if your
distribution provides them.

» Bash-2.05a (/bin/sh should be a symbolic or hard link to bash)

* Binutils-2.12 (Versions greater than 2.18 are not recommended as they have not been tested)
» Bison-1.875 (/usr/bin/yacc should be alink to bison or small script that executes bison)

* Bzip2-1.0.2

* Coreutils-5.0 (or Sh-Utils-2.0, Textutils-2.0, and Fileutils-4.1)

 Diffutils-2.8

* Findutils-4.1.20

* Gawk-3.0 (/usr/bin/awk should be alink to gawk)

* Gce-3.0.1 (Versions greater than 4.3.2 are not recommended as they have not been tested)

* Glibc-2.2.5 (Versions greater than 2.8-20080929 are not recommended as they have not been tested)
e Grep-25

* Gzip-1.24

» Linux Kernel-2.6.x (having been compiled with GCC-3.0 or greater)

The reason for the kernel version requirement is that thread-local storage support in Binutils will not be built
and the Native POSI X Threading Library (NPTL) test suite will segfault if the host's kernel isn't at least a2.6.x
version compiled with a 3.0 or later release of GCC.

If the host kernel is either earlier than 2.6.x, or it was not compiled using a GCC-3.0 (or later) compiler, you
will have to replace the kernel with one adhering to the specifications. There are two methods you can take to
solvethis. First, seeif your Linux vendor provides a 2.6 kernel package. If so, you may wish to install it. If your
vendor doesn't offer a 2.6 kernel package, or you would prefer not to install it, then you can compile a 2.6 kernel
yourself. Instructions for compiling the kernel and configuring the boot loader (assuming the host uses GRUB)
are located in Chapter 8.

Note

This version of the book builds a 32-bit Linux system and requires an existing 32-bit version of of the
kernel on the Intel/AMD x86 architecture. Adding capabilty for x86_64 systemsis amajor objective
of afuture version of LFS. Support for 64-bit systems and additional architectures can be found in the
Cross-Compiled Linux From Scratch (CLFS) project at http://cross-Ifs.org/view/svr/.


http://www.tldp.org/HOWTO/Software-Building-HOWTO.html
http://www.linuxhq.com/guides/LUG/guide.html
http://www.linuxfromscratch.org/hints/downloads/files/essential_prereading.txt
http://cross-lfs.org/view/svn/
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e M4-14

e Make-3.79.1
e Patch-25.4
e Perl-5.6.0

e Sed-3.0.2

e Tar-1.14

e Texinfo-4.8

Note that the symlinks mentioned above are required to build an LFS system using the instructions contained within
this book. Symlinksthat point to other software (such as dash, mawk, etc.) may work, but are not tested or supported
by the LFS development team, and may require either deviation from the instructions or additional patches to some
packages.
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To see whether your host system has all the appropriate versions, and the ability to compile programs, run the
following:

cat > versi on-check.sh << "ECOF"
#! / bi n/ bash
export LC ALL=C

# Sinple script to list version nunbers of critical devel opnent tools

bash --version | head -nl1 | cut -d" " -f2-4
echo "/bin/sh -> “readlink -f /bin/sh "
echo -n "Binutils: "; |Id --version | head -n1 | cut -d" " -f3-

bi son --version | head -nl

if [ -e /usr/bin/yacc ];
t hen echo "/usr/bin/yacc -> “readlink -f /usr/bin/yacc ";
el se echo "yacc not found"; fi

bzip2 --version 2>&1 < /dev/null | head -nl1 | cut -d" " -f1,6-

echo -n "Coreutils: "; chowm --version | head -n1 | cut -d")" -f2

diff --version | head -nl

find --version | head -nl

gawk --version | head -nl

if [ -e /usr/bin/awk ];
t hen echo "/usr/bin/awk -> “readlink -f /usr/bin/awk ";
el se echo "awk not found"; fi

gcc --version | head -nl

/1ib/libc.so.6 | head -n1 | cut -d" " -f1-7

grep --version | head -nl

gzip --version | head -nl

cat /proc/version

md --version | head -nl

make --version | head -nl

patch --version | head -nl

echo Perl “perl -V:version

sed --version | head -nl

tar --version | head -nl

makei nfo --version | head -nl

echo "main(){}' > dumy.c && gcc -o dummy dummy.c

if [ -x dummy ]; then echo "Conpilation K"
el se echo "Conpilation failed"; fi

rm-f dummy.c dunmmy

ECF

bash ver si on-check. sh
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Typography

To make things easier to follow, there are a few typographical conventions used throughout this book. This section
contains some examples of the typographical format found throughout Linux From Scratch.

./configure --prefix=/usr

Thisform of text isdesigned to be typed exactly as seen unless otherwise noted in the surrounding text. It isalso used
in the explanation sections to identify which of the commands is being referenced.

In some cases, alogical lineis extended to two or more physical lines with a backslash at the end of the line.

CC="gcc -Blusr/bin/" ../binutils-2.18/ configure \
--prefix=/tools --disable-nls --disable-werror

Note that the backslash must be followed by an immediate return. Other whitespace characters like spaces or tab
characters will create incorrect results.

install-info: unknown option '--dir-file=/mt/lfs/usr/info/dir'

This form of text (fixed-width text) shows screen output, probably as the result of commands issued. Thisformat is
also used to show filenames, suchas/ et ¢/ | d. so. conf.

Emphasis
Thisform of text isused for several purposesin the book. Its main purpose isto emphasize important points or items.
http://mww.linuxfromscratch.org/

This format is used for hyperlinks both within the LFS community and to external pages. It includes HOWTOs,
download locations, and websites.

cat > $LFS/etc/group << "ECF"
root: x: 0:
bi n: x: 1:

This format is used when creating configuration files. The first command tells the system to create the file
$LFS/ et ¢/ group from whatever is typed on the following lines until the sequence end of file (EOF) is
encountered. Therefore, this entire section is generally typed as seen.

<REPLACED TEXT>

Thisformat is used to encapsulate text that is not to be typed as seen or for copy-and-paste operations.
[ OPTI ONAL TEXT]

Thisformat is used to encapsulate text that is optional.

passwd( 5)

This format is used to refer to a specific manual page (hereinafter referred to simply as a “man” page). The
number inside parentheses indicates a specific section inside of man. For example, passwd has two man pages. Per
LFSinstallation instructions, those two man pages will be located at / usr / shar e/ man/ manl/ passwd. 1 and
[ usr/ shar e/ man/ man5/ passwd. 5. Both man pages have different information in them. When the book uses
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passwd(5) itisspecifically referringto/ usr/ shar e/ man/ man5/ passwd. 5. man passwd will print thefirst
man page it finds that matches* passwd”, which will be/ usr/ shar e/ man/ manl/ passwd. 1. For thisexample,
you will need to run man 5 passwd in order to read the specific page being referred to. It should be noted that most
man pages do not have duplicate page names in different sections. Therefore, man <pr ogr am namne> isgenerally
sufficient.

Structure

This book is divided into the following parts.

Part | - Introduction

Part | explains a few important notes on how to proceed with the LFS installation. This section also provides
meta-information about the book.

Part Il - Preparing for the Build

Part Il describes how to prepare for the building process—making a partition, downloading the packages, and
compiling temporary tools.

Part Ill - Building the LFS System

Part I11 guides the reader through the building of the LFS system—compiling and installing all the packages one by
one, setting up the boot scripts, and installing the kernel. The resulting Linux system isthe foundation on which other
software can be built to expand the system as desired. At the end of this book, thereis an easy to use reference listing
all of the programs, libraries, and important files that have been installed.

Errata

The software used to create an LFS system is constantly being updated and enhanced. Security warnings and bug fixes
may become available after the LFS book has been released. To check whether the package versions or instructions
in this release of LFS need any modifications to accommodate security vulnerabilities or other bug fixes, please
visit http://www.linuxfromscratch.or g/IfS/errata/6.4/ before proceeding with your build. Y ou should note any changes
shown and apply them to the relevant section of the book as you progress with building the LFS system.

Xiv


http://www.linuxfromscratch.org/lfs/errata/6.4/

Linux From Scratch - Version 6.4

Part I. Introduction



Linux From Scratch - Version 6.4

Chapter 1. Introduction
1.1. How to Build an LFS System

The LFSsystemwill bebuilt by using apreviously installed Linux distribution (such as Debian, Mandriva, Red Hat, or
SUSE). Thisexisting Linux system (the host) will be used asastarting point to provide necessary programs, including
a compiler, linker, and shell, to build the new system. Select the “development” option during the distribution
installation to be able to access these tools.

Asan alternativeto installing a separate distribution onto your machine, you may wish to use the Linux From Scratch
LiveCD or a LiveCD from a commercia distribution. The LFS LiveCD works well as a host system, providing all
the tools you need to successfully follow the instructions in this book. Unfortunately, development of the LiveCD
has not progressed recently and it only contains older versions of the source packages and patches (for those 1SOs
not labels -nosrc or -min), and this book. For more information about the LFS LiveCD or to download a copy, visit
http: //www.linuxfromscratch.org/livecd/.

Note

The LFS LiveCD might not work on newer hardware configurations, failing to boot or failing to detect
some devices such as some SATA hard drives.

Chapter 2 of this book describes how to create anew Linux native partition and file system, the place where the new
LFS system will be compiled and installed. Chapter 3 explains which packages and patches need to be downloaded
to build an LFS system and how to store them on the new file system. Chapter 4 discusses the setup of an appropriate
working environment. Please read Chapter 4 carefully as it explains several important issues the reader should be
aware of before beginning to work through Chapter 5 and beyond.

Chapter 5 explains the install ation of a number of packages that will form the basic development suite (or toolchain)
which is used to build the actual system in Chapter 6. Some of these packages are needed to resolve circular
dependencies—for example, to compile a compiler, you need a compiler.

Chapter 5 aso shows the user how to build a first pass of the toolchain, including Binutils and GCC (first pass
basically means these two core packages will be reinstalled). The next step isto build Glibc, the C library. Glibc will
be compiled by the toolchain programs built in the first pass. Then, a second pass of the toolchain will be built. This
time, the toolchain will be dynamically linked against the newly built Glibc. The remaining Chapter 5 packages are
built using this second pass toolchain. When this is done, the LFS installation process will no longer depend on the
host distribution, with the exception of the running kernel.

This effort to isolate the new system from the host distribution may seem excessive, but afull technical explanation
isprovided in Section 5.2, “Toolchain Technical Notes”.

In Chapter 6, thefull LFS systemisbuilt. The chr oot (change root) programisused to enter avirtual environment and
start anew shell whose root directory will be set to the LFS partition. Thisisvery similar to rebooting and instructing
the kernel to mount the LFS partition as the root partition. The system does not actually reboot, but instead chroot's
because creating a bootable system requires additional work which is not necessary just yet. The mgjor advantage is
that “chrooting” alows the builder to continue using the host while LFS is being built. While waiting for package
compilation to complete, a user can switch to a different virtual console (VC) or X desktop and continue using the
computer as normal.

To finish the installation, the LFS-Bootscripts are set up in Chapter 7, and the kernel and boot loader are set up in
Chapter 8. Chapter 9 contains information on furthering the LFS experience beyond this book. After the stepsin this
book have been implemented, the computer will be ready to reboot into the new LFS system.
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Thisisthe processin anutshell. Detailed information on each step is discussed in the following chapters and package
descriptions. Items that may seem complicated will be clarified, and everything will fall into place as the reader
embarks on the LFS adventure.

1.2. What's new since the last release

Below isalist of package updates made since the previous release of the book.
Upgraded to:

» Autoconf 2.63

* Automake 1.10.1

* Berkeley DB 4.7.25
e Binutils2.18

* Bzip21.05

» Coreutils6.12

o E2fsprogs 1.41.3

» File4.26

e Findutils4.4.0

* Fex25.35

* Gawk 3.1.6

» GCC4.3.2

» Gettext 0.17

* Glibc 2.8-20080929
 Grep25.3

* IANA-Etc 2.30

* |PRoute2 2.6.26

e Kbd1.14.1

e Less418

» LFS-Bootscripts 20081031
 Libtool 2.2.6a

e Linux 2.6.27.4

e M414.12

» Man-DB 25.2

* Man-pages 3.11

* Module-Init-Tools 3.4.1
* Perl 5.10.0

* Psmisc 22.6

¢ Shadow 4.1.2.1

» Sysklogd 1.5



Tar 1.20

TCL 855

Texinfo 4.13a

Udev 130
udev-config-20081015
Util-Linux-NG 2.14.1
Vim7.2

Added:

bash-3.2-fixes-8.patch
binutils-2.18-configure-1.patch
binutils-2.18-GCC43-1.patch
coreutils-6.12-old_build_kernel-1.patch
coreutils-6.12-i18n-2.patch
db-4.7.25-upstream_fixes-1.patch
expect-5.43.0-tcl_8.5.5 fix-1.patch
GMP-4.2.4
glibc-2.8-20080929-iconv_tests-1.patch
glibc-2.8-20080929-ildoubl _test-1.patch
grep-2.5.3-debian_fixes-1.patch
grep-2.5.3-upstream_fixes-1.patch
grub-0.97-256byte_inode-1.patch

M4 to the Chapter 5 build
module-init-tools-3.4.1-manpages-1.patch
MPFR-2.3.2
perl-5.10.0-consolidated-1.patch
procps-3.2.7-watch_unicode-1.patch
readline-5.2-fixes-5.patch
vim-7.2-fixes-3.patch

Removed:

bash-3.2-fixes-5.patch
coreutils-6.10-i18n-1.patch
db-4.5.20-fixes-1.patch
gawk-3.1.5-segfault_fix-1.patch
gce-4.1.2-specs-1.patch
grep-2.5.1-redhat_fixes-2.patch
kbd-1.12-gcc4 fixes-1.patch
man-db-2.4.4-fixes-1.patch
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e mktemp 1.5

» module-init-tools-3.2.2-modprobe-1.patch
* perl-5.8.8-libc-2.patch

* readline-5.2-fixes-3.patch
 shadow-4.0.18.1-useradd_fix-2.patch

» sysklogd-1.4.1-8bit-1.patch

» sysklogd-1.4.1-fixes-2.patch

o Util-linux 2.12r

e vim-7.1-fixes-6.patch

1.3. Changelog

Thisisversion 6.4 of the Linux From Scratch book, dated November 23, 2008. If thisbook ismorethan six monthsold,
anewer and better version is probably already available. To find out, please check one of the mirrors via http: //mww.
linuxfromscratch.org/mirrors.html.

Below isalist of changes made since the previous release of the book.
Changelog Entries:
e 2008-11-23

¢ [bdubbs] - Released LFS-6.4.
e 2008-11-05

* [bdubbs] - Changed wording introducing test suites in Chapter 5.
» 2008-10-31

* [dj] - Updated to Ifs-bootscripts-20081031.
» 2008-10-30

* [bdubbs] - Added explanation for --disable-libssp to GCC in Chapter 5. Also expanded/added explanation on
language selection for GCC in Chapters 5 and 6.

 [bdubbs] - Wording changes to several text sections of Chapter 5. Thanksto Chris Staub for the patch.

* [bdubbs] - Added a consolidated patch to perl to address security and other issues. Changed the configure
options for perl to define a vendor library location.

« 2008-10-29

* [bdubbs] - Updated symbolic link creation loop for vi.1 man pages. Thanks to Bryan Kadzban for the
construct.

» 2008-10-28
 [bdubbs] - Updated to Tcl-8.5.5.
* [bdubbs] - Updated to latest stable kernel 2.6.27.4.

* [bdubbs] - Changed location of man pagesin Module-Init-Tools. Thanksto Trent Sheafor pointing out the
fix.

« [bdubbg] - Updated to M4-1.4.12.


http://www.linuxfromscratch.org/mirrors.html
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2008-10-27

 [bdubbs] - Added chmod instructions to e2fsprogs and tcl to ensure all libraries are writable by root for
stripping.

* [bdubbs] - Added abrief explanation of the Linux APl Headers instructions.

 [bdubbs] - Added 386, linux32, and linux64 as symbolic links to setarch in util-linux contents.

 [bdubbs] - Moved gawk ahead of findutils in Chapter 6 to avoid atest suite failure in findutils.

2008-10-26

* [bdubbs] - Added a General Compilation Instructions section immediatley before binutils. Essentially
reordered the presentation that was in the Chapter 5 Introduction.

* [bdubbs] - Remove unnecessary mandir patch. Updated vim package contents.
2008-10-25

* [dj] - Updated the text on the Man-DB page to accout for recent changes in Man-DB. Thanks to Alexander
Patrakov for providing most of the included text, explanations, and examples.

2008-10-23
* [dj] - Updated to Ifs-bootscritps-20081023 to account for changes in the console page.

* [dj] - Updated text in console page to match current situation regarding linux kernel changes. Thanks to
Alexander Patrakov for the text and explanations.

* [dj] - Updated Man-DB instructions and text covering manual pages and related i18n issues.
2008-10-22

* [dj] - Corrected chown command for coreutils testsuite.

* [dj] - Updated to coreutils-6.12-i18n-2.patch. Thanks to Bryan Kadzban for the suggested fix.
2008-10-21

» [matthew] - Added dependency information for GMP and MPFR packages. Thanks to Chris Staub for the
patch. Also, removed dependency information for Mktemp. Thanks to William Immendorf for the report.
Fixes #2218.

* [dj] - Updated list of minimum installed locales for testsuite coverage in Chapter 6 GLibc instructions.

* [bdubbs] - Added ac_cv_func_working_mktime=yes to the configure commands in gawk and bash to bypass
the search for mktime. This works around a change in gcc.

 [bdubbs] - Added a note to the ifcfg script description in iproute2 that it requires external programs.

* [dj] - Added --without-included-regex' to grep instrcutions in order to force the use of glibc's regex library.
Thisfixesthe -i switch for grep.

* [dj] - Reintroduced the command to supress installation of thevi_VN.TCVN locale as bash is till broken with
it.

* [dj] - Put Coreutils-i18n patch back into place.

2008-10-20

 [jhuntwork] - GCC 4.3.2 uses a new directory for fixed includes. Fixed the adjust toolchain scripts to point to
the new location.

2008-10-19
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 [bdubbs] - Added a note to the Host System Requirements that the Linux host must be a 32-bit system and that
the book only supports a 32-bit build.

* [randy] - Updated the book to use 4.13a as the Texinfo version, even though the tarball is exactly the same as
the previous 4.13 version.

* [randy] - Removed an unnecessary command from the Chapter 5 Perl instructions.
 [bdubbs] - Updated the discussion in Chapter 1 explaining that the LiveCD is out of date.

 [bdubbs] - Added a paragraph to the note in the packages page explaining that bandwidth can be saved when
making multiple updates within a minor kernel release by downloading a base version and patches.

2008-10-18

* [jhuntwork] - Fixed build locations of m4 so that it links against the glibc built in /tools and so that no
packages in chapter 6 hard-code references to the temporary location. Also made m4 a host requirement.

2008-10-15

* [bdubbs] - Added --disable-libssp to glibc Pass 1 in Chapter 5 to eliminate a build failure on some systems.
* [dj] - Updated to udev-config-20081015.

* [dj] - Modified udev instructions following upstream recommendations.

2008-10-13

* [randy] - Modified the Chapter 5 instructions so that instead of building the GMP and MPFR packages
separately for GCC Pass2, they are built by GCC internally.

* [randy] - Added a configure option to the Chapter 6 Gettext instructions so that the documentation isinstalled
in aversioned directory.

2008-10-12
* [dj] - Updated to E2fsprogs-1.41.2.

* [dj] - Corrected installation prefixes of |proute2 package with DESTDIR and MANDIR paths. Thanks to
Steffen Pankratz for the fix.

* [randy] - Modified the Chapter 6 GMP instructions to include a method for determining all the testsin the test
suite passed.

* [randy] - Modified the GCC search for correct headers command to account for the new include-fixed
directory.

* [randy] - Added a patch to the Chapter 6 Binutils instructions to correct some errorsin the test suite.

* [dj] - Corrected installation of udev rulefiles.

* [randy] - Moved the Chapter 6 M4 installation into alphabetical order asit isinstalled in Chapter 5 now and
therefore doesn't need to precede the Bison installation.

* [randy] - Moved the Chapter 5 M4 installation to before GCC Passl so that the internal GCC build of GMP
will not fail in case M4 doesn't exist on the host. Also updated GCC's dependencies to reflect GMP and
MPFR.

* [dj] - Changed Chapter 5 GCC Pass 1 build to static. Thanks to Jeremy Huntwork for the suggestion and
supporting text.

* [dj] - Added note to Chapter 6 GCC about the new include-fixed directory and changed the sample output to
match.
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[dj] - Added instruction to keep Chapter 5 Glibc from honoring /etc/ld.so.preload. Thanks to Alexander
Patrakov for the fix.

[randy] - Added descriptions of the configure options used in the GMP instructions and updated the installed
library descriptions.

2008-10-11

[dj] - Removed the Chapter 5 Glibc test suite information as it requires aworking C++ compiler to run.

[randy] - Added three configure parameters to the Chapter 6 Util-linux-ng instructions so that additional
programs are installed. Also updated the installed programs list.

[randy] - Added a sed command to the Sysvinit instructions to suppress the installation of the wall program
and its man page as a maintained version of this program isinstalled by Util-linux-ng.

[randy] - Added commands to the Chapter 6 Binutils instructions to suppress the installation of standards.info.
Thanks to Greg Schafer for contributing the fix.

[randy] - Added a patch to the Procps instructions to fix a unicode related issue in the watch program.
[randy] - Added documentation installation commands to the Chapter 6 Kbd instructions.
[randy] - Modified the IPRoute2 installation command so that the docs are installed in a versioned directory.

[randy] - Modified the Groff installation command so that the docs are installed in a standardized versioned
directory.

[randy] - Added documentation installation commands to the Chapter 6 Gawk instructions.
[randy] - Added commands to the Chapter 6 Flex instructionsto install a.pdf doc file.

[randy] - Added a parameter to the configure command in the Automake instructions so that docs are installed
in aversioned directory.

[randy] - Updated Module-Init-Tools to 3.4.1.
[randy] - Added documentation installation commands to the Chapter 6 Readline instructions.
[randy] - Added documentation installation commands to the Chapter 6 Ncurses instructions.

2008-10-10

[randy] - Added documentation enhancements to the E2fsprogs package.

[randy] - Removed an unnecessary parameter from the Util-linux-ng Chapter 6 make command. Thanksto
Greg Schafer for pointing it out.

[randy] - Updated the Perl instructions. Thanks to Greg Schafer for pointing out the issues. This change also
required that the Zlib package is built right before the Perl package in Chapter 6.

[randy] - Updated Vimto 7.2.
[randy] - Updated Udev to 130.

2008-10-09

[randy] - Updated File to 4.26

[randy] - Updated Shadow to 4.1.2.1.

[randy] - Updated Man-DB to 2.5.2.

[randy] - Updated |proute to 2.6.26.

[randy] - Added acommand to the Inetutils instructions to correct an issue with GCC-4.3.2.
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» 2008-10-07

[randy] - Updated Autoconf to 2.63.
[randy] - Updated Libtool to 2.2.6a.

[randy] - Corrected the instruction to untar the E2fsprogs tarball in Section 2.3. Thanks to William Immendorf
for pointing out the error.

[randy] - Updated Berkeley DB to 4.7.25.
[randy] - Updated Man-pagesto 3.11.
[randy] - Updated Util-linux-ng to 2.14.1.
[randy] - Updated Texinfo to 4.13.

» 2008-10-06

[robert] - Added -v to the cp command in the Chapter 5 Expect instructions.
[randy] - Updated Tar to 1.20.
[randy] - Updated Perl to 5.10.0.

[randy] - Updated M4 to 1.4.11 and added it to the Chapter 5 build asit is required by the GMP packagein
Chapter 6.

[randy] - Updated Findutilsto 4.4.0.

» 2008-10-05

[randy] - Updated E2fsprogsto 1.41.1.
[randy] - Added the Mktemp-1.5 package to the list of removed itemsin the Chapter3 'What's new ..." page.

[randy] - Updated Coreutilsto 6.12. Thanks to William Immendorf for contributing a patch to add the mktemp
program information to the Coreutils page.

[randy] - Updated the Bash Fixes patch to the -8 version.

[randy] - Added a patch to the Expect instructions to fix an issue with recent Tcl versions.
[randy] - Updated Tcl to 8.5.4.

[randy] - Updated the Linux kernel to 2.6.26.5.

[randy] - Updated Glibc to a 2.8 snapshot taken on 9/29/2008. The tarball of this snapshot includes the libidn
data that previously was separately packaged.

[randy] - Added the GMP and MPFR packagesto the list of packagesin Chapter 3. Thanksto Lefteris
Dimitroulakis for pointing out the omission.

» 2008-10-03

[bdubbs] - Added version check for Perl in Host System Requirements.

[randy] - Updated GCC to 4.3.2 which includes adding the GMP-4.2.4 and MPFR-2.3.2 packages. This new
version of GCC requires the added packages. Thanks to DJ Lucas for the stimulus and initial work resulting in
thisand all of the other package updates coming up.

» 2008-07-11

[ken] - Belatedly fixed known vulnerabilitiesin perl.

» 2008-06-03

[bdubbs] - Added udev-config scripts to appendices.
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 [bdubbs] - Added |fs-bootscripts to appendices.
* [bdubbs] - Updated license to Creative Commons with extracted code under the MIT license.
2008-05-23

» [bryan] - Install afew extrarules from the etc/udev/packages directory in udev. Thanks to Dan Nicholson for
noticing the issue.

2008-05-22

 [bryan] - Updated Udev to 122, udev-config to 20080522, and |fs-bootscripts to 20080522. Also made
persistent-net rules able to be pre-generated, using udevadm test. Fixes #2057, #2079 (I think), #2170, and
#2186.

2008-04-23

* [jhuntwork] - Use -mtune=native for glibc. We don't want our libc optimized for 486. It should be optimized
for the local machine.

* [jhuntwork] - Updated Autoconf to 2.62.
* [jhuntwork] - Updated E2fsprogsto 1.40.8. Fixes #2173.

* [jhuntwork] - Fixed behavior in kbd where man pages for optional programs that aren't built are installed.
Thanks Greg Schafer for spotting this.

* [jhuntwork] - Fixed kbd to install getkeycodes, setkeycodes and resizecons. Also moved loadkeys to /bin from
lusr/bin. Thanks, Greg Schafer.

2008-04-22

* [jhuntwork] - Updated Kbd to 1.14.1. Fixes #2162.

* [jhuntwork] - Updated Flex to 2.5.35. Fixes #2179.

2008-04-11

 [bdubbs] - Updated host requirments to check for symbolic links from sh, awk, and yacc.
2008-04-03

* [jhuntwork] - Suppress installation of uptime in coreutils. Thanks to Randy McMurchy. Fixes #2133.
* [jhuntwork] - Upgraded to iana-etc-2.30. Fixes #2174.

* [jhuntwork] - Added patch for 256-byte inode support in GRUB. Fixes #2161.

2008-04-02

* [jhuntwork] - Updated to linux-2.6.24.4, fixes #2157.

* [jhuntwork] - Added an upstream patch for db-4.6.21, thanks Randy McMurchy for the report. Fixes #2164.
2008-03-30

 [dnicholson] - Added - - sysconf di r parameter to Man-db's configure command so that man_db. conf is
installedin/ et c.

2008-03-27
* [ken] - Updated bzip2 to 1.0.5, fixes CVE-2008-1372.
2008-02-26
* [ken] - Corrected typo in name of ru-ms keymap.
10
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[ken] - Updated Kbd to 1.13.

» 2008-02-24

[matthew] - Add --libexecdir parameter to Man-db's configure command so that globbing and manconv are
installed into /usr/libexec/man-db. Fixes #2153. Also, remove the --enable-mb-groff parameter, as thisis now
detected automatically.

» 2008-02-19

[ken] - Updated Grep to 2.5.3, thanks to Matthew for the fix for automated builds.
[ken] - Updated Flex to 2.5.34.
[ken] - Updated Module-Init-Tools to 3.4.

» 2008-02-17

[matthew] - Upgraded to latest upstream Vim patches.
[matthew] - Upgraded to Tcl-8.4.18. Fixes #2146.
[matthew] - Upgraded to Man-pages-2.78. Fixes #2152.
[matthew] - Upgraded to Man-DB-2.5.1. Fixes #2148.
[matthew] - Upgraded to Linux-2.6.24.2. Fixes #2147.

[matthew] - Now that mktemp isinstalled by Coreutilsin chapter 5, thereis no need to fix up GCC's gccbug
in chapter 6. Thanks to Greg Schafer for the report.

[matthew] - Upgraded to Findutils-4.2.33. Fixes #2151.
[matthew] - Upgraded to E2fsprogs-1.40.6. Fixes #2149.

» 2008-02-07

[matthew] - Added a patch to fix a known issue in the Automake test suite. Fixes #2143.
[matthew] - Upgraded to Man-pages-2.77. Fixes #2142.

[matthew] - Upgraded to Libtool-1.5.26. Fixes #2141.

[matthew] - Upgraded to GCC-4.2.3. Fixes #2140.

[matthew] - Upgraded to Coreutils-6.10. Removed Mktemp-1.5 as Coreutils provides its own implementation
now. Removed the coreutils binary suppression patch as the configure script can now be given alist of
programs not to install. Fixes #2133.

[matthew] - Upgraded to E2fsprogs-1.40.5. Fixes #2138.

» 2008-01-29

[matthew] - Upgraded to Linux-2.6.24. Fixes #2137.
[matthew] - Upgraded to Findutils-4.2.32. Fixes #2136.
[matthew] - Upgraded to Automake-1.10.1. Fixes #2132.

» 2008-01-22

[matthew] - Replaced Util-Linux-2.12r, with Util-Linux-NG-2.13.1. Fixes #2077.
[matthew] - Upgraded to Tcl-8.4.17. Fixes #2131.

[matthew] - Upgraded to Man-Pages-2.76. Fixes #2129.

[matthew] - Upgraded to Linux-2.6.23.14. Fixes #2128.
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» 2008-01-19

» [matthew] - Add Perl to thelist of host requirements, asit is required by Glibc. Thanks to Ben Collver for the
report. Fixes #2112.

» [matthew] - Mention strace as another means of logging installed files, and correct the URL of the Linux
Standard Base specifications. Fixes #2073 and #2130.

» 2008-01-04
o [matthew] - Upgraded to latest upstream fixes for Vim.
* [matthew] - Upgraded to Less-418. Fixes #2124.
o [matthew] - Upgraded to File-4.23. Fixes #2125.
» [matthew] - Upgraded to E2fsprogs-1.40.4. Fixes #2123.
e 2007-12-23
» [matthew] - Upgraded to latest upstream fixes for Readline. Fixes #2122.
» [matthew] - Upgraded to Man-Pages-2.74. Fixes #2119.
» [matthew] - Upgraded to Linux-2.6.23.12. Fixes #2118.
» [matthew] - Upgraded to latest upstream fixes for Bash. Fixes #2121.
¢ 2007-12-08
» [matthew] - Upgraded to latest upstream fixes for Vim. Fixes #2108.
» [matthew] - Upgraded to Texinfo-4.11. Fixes #2074.
* [matthew] - Upgraded to Psmisc-22.6. Fixes #2104.
* [matthew] - Upgraded to Man-Pages-2.70. Fixes #2110.
» [matthew] - Upgraded to Man-DB-2.5.0. Fixes #21009.
» [matthew] - Upgraded to Linux-2.6.23.9. Fixes #2106.
» [matthew] - Upgraded to Less-416. Fixes #2105.
» [matthew] - Upgraded to Gettext-0.17. Fixes #2103.

» [matthew] - Removed the modifications to Gawk's config.h as Gawk-3.1.6 fixes the bug that they were
working around. Fixes #2107. Thanks to Erik-Jan for the report.

» [matthew] - Removed the modifications to Gawk's config.h as Gawk-3.1.6 fixes the bug that they were
working around. Fixes #2107. Thanks to Erik-Jan for the report.

» [matthew] - Upgraded to E2fsprogs-1.40.3. Fixes #2116.
e 2007-11-25

 [bdubbs] - Fixed test for Debian binutils.
¢ 2007-10-29

 [bdubbs] - Removed obsolete note from Creating Symlinks section about continuation lines in udev rules.
Changed dailout group to uucp for udev rule compatability.

» [matthew] - Upgrade to the latest upstream patches for Vim.
» [matthew] - Add apatch to fix a segfault in usb _id.

» [matthew] - Upgrade to Tcl-8.4.16. Fixes #2084.
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» [matthew] - Upgrade to Tar-1.19. Fixes #2090.

* [matthew] - Upgrade to Man-Pages-2.67. Fixes #2078.

o [matthew] - Upgrade to Linux-2.6.23.1. Fixes #2088.

» [matthew] - Upgrade to Less-409. Fixes #2087.

o [matthew] - Upgrade to |PRoute2-2.6.23. Fixes #2091.

» [matthew] - Upgrade to Glibc-2.7. Fixes #2095.

» [matthew] - Upgrade to GCC-4.2.2. Fixes #20809.

* [matthew] - Upgrade to Gawk-3.1.6. Fixes #2098.

» [matthew] - Upgrade to DB-4.6.21. Fixes #2086.
¢ 2007-09-25

* [manuel] - More updates in dependencies list. Thanks to Chris Staub for the patch.
¢ 2007-09-23

» [manuel] - Updated dependencies list. Thanks to Chris Staub for the patch.
¢ 2007-09-21

» [manuel] - Fixed glibc-libidn tarball extension.
e 2007-09-18

» [manuel] - Added remap attributes to userinput tags in packages pages to help adding package manager
support and other extensions into jhalfs. Made all testsuite commands screen blocks for consistency.

¢ 2007-09-16

» [manuel] - Updated Ncurses contents list and fixes some typos. Thanks to Chris Staub for the patch.
¢ 2007-09-15

* [matthew] - Add latest upstream patches for Vim.

* [matthew] - Upgrade to Sysklogd-1.5. Fixes #2055.

* [matthew] - Add latest upstream patches for Readline. Fixes #2068.

» [matthew] - Upgrade to Man-pages 2.64. Fixes #2061.

o [matthew] - Upgrade to Linux-2.6.22.6. Fixes #2070.

* [jhuntwork] - Upgrade to Glibc-2.6.1. Fixes #2018. Thanks to Matthew Burgess for preparing a discrete patch,
Robert Connolly and Dan Nicholson for investigating how best to adjust CFLAGS, and Greg Schafer for
showing the technical benefits of using CFLAGS with Glibc.

* [jhuntwork] - Upgrade to GCC-4.2.1. Fixes #2002. Thanks to Matthew Burgess for preparing a discrete patch.
» [matthew] - Upgrade to DB-4.6.19. Fixes #2051.
» [matthew] - Upgrade to Binutils-2.18. Fixes #2069.
» [matthew] - Add latest upstream patches for Bash. Fixes #2067.
¢ 2007-09-07

» [manuel] - Added sectlinfo metainformation blocks to packages pages to help adding package manager
support into jhalfs.

LFS 6.3 released August 28, 2007.
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1.4. Resources

1.4.1. FAQ

If during the building of the LFS system you encounter any errors, have any questions, or think thereisatypo in the
book, please start by consulting the Frequently A sked Questions (FAQ) that islocated at http: //maww.linuxfromscr atch.
orgffag/.

1.4.2. Mailing Lists

Thel i nuxfronscr at ch. or g server hostsanumber of mailing lists used for the development of the LFS project.
These listsinclude the main development and support lists, among others. If the FAQ does not solve the problem you
are having, the next step would be to search the mailing lists at http://www.linuxfromscratch.org/search.html.

For information on thedifferent lists, how to subscribe, archivelocations, and additional information, visit http: //www.
linuxfromscratch.org/mail.html.

1.4.3. IRC

Severa members of the LFS community offer assistance on our community Internet Relay Chat (IRC) network.
Before using this support, please make sure that your question is not already answered in the LFS FAQ or the mailing
list archives. You can find the IRC network at i rc. | i nuxfronscrat ch. or g. The support channel is named
#L FS-support.

1.4.4. Mirror Sites

The LFS project has a number of world-wide mirrors to make accessing the website and downloading the required
packages more convenient. Please visit the LFS website at http://maww.linuxfromscratch.org/mirrors.html for a list
of current mirrors.

1.4.5. Contact Information

Please direct all your questions and comments to one of the LFS mailing lists (see above).

1.5. Help

If an issue or a question is encountered while working through this book, check the FAQ page at http://www.
linuxfromscratch.or g/fag/#generalfaq. Questions are often already answered there. If your question is not answered
onthispage, try to find the source of the problem. Thefollowing hint will give you some guidancefor troubleshooting:
http: //mww.linuxfromscratch.or g/hints/downl oads/files/errors.txt.

If you cannot find your problem listed in the FAQ, search the mailing lists at http: //mmww.linuxfromscratch.org/sear ch.
html.

We aso have awonderful LFS community that is willing to offer assistance through the mailing lists and IRC (see
the Section 1.4, “Resources’ section of this book). However, we get several support questions every day and many
of them can be easily answered by going to the FAQ and by searching the mailing lists first. So, for us to offer the
best assistance possible, you need to do some research on your own first. That allows usto focus on the more unusual
support needs. If your searches do not produce a solution, please include all relevant information (mentioned below)
in your request for help.
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1.5.1. Things to Mention

Apart from a brief explanation of the problem being experienced, the essential things to include in any request for
help are:

» Theversion of the book being used (in this case 6.4)
The host distribution and version being used to create LFS
» The package or section the problem was encountered in

The exact error message or symptom being received
Note whether you have deviated from the book at all

Note

Deviating from this book does not mean that we will not help you. After al, LFS is about personal
preference. Being upfront about any changes to the established procedure helps us evaluate and determine
possible causes of your problem.

1.5.2. Configure Script Problems

If something goes wrong while running the configure script, review the confi g. | og file. Thisfile may contain
errors encountered during configur e which were not printed to the screen. Include the relevant lines if you need to
ask for help.

1.5.3. Compilation Problems

Both the screen output and the contents of various files are useful in determining the cause of compilation problems.
The screen output from the configur e script and the make run can be helpful. It is not necessary to include the entire
output, but do include enough of the relevant information. Below is an example of the type of information to include
from the screen output from make:

gcc - DALI ASPATH=\"/mt /| fs/usr/share/locale:.\"

- DLOCALEDI R=\"/mt /| fs/usr/share/local e\"
-DLIBDIR=\"/mt/Ifs/usr/lib\"

-DI NCLUDEDI R=\ "/ mt /| fs/usr/include\" -DHAVE CONFIG H -I. -1.
-g -2 -c getoptl.c

gcc -g -2 -static -o make ar.o arscan.o conmands.o dir.o
expand.o file.o function.o getopt.o inplicit.o job.o main.o
m sc.o read.o renake.o rule.o signanme.o variable.o vpath.o
default.o renote-stub.o version.o optl.o

-lutil job.o: In function "|oad _too_high'

/1 fs/tnp/ make-3.79. 1/ ob. c: 1565: undefined reference

to " getl oadavg'

collect2: Id returned 1 exit status

make[2]: *** [make] Error 1

make[ 2] : Leaving directory " /I|fs/tnp/ make-3.79.1

make[1]: *** [all-recursive] Error 1

make[ 1] : Leaving directory " /I|fs/tnp/ make-3.79.1

make: *** [all-recursive-am Error 2
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In this case, many people would just include the bottom section:

make [2]: *** [make] Error 1

Thisis not enough information to properly diagnose the problem because it only notes that something went wrong,
not what went wrong. The entire section, as in the example above, is what should be saved because it includes the
command that was executed and the associated error message(s).

An excellent article about asking for help on the Internet is available online at http://catb.
org/~esr/fags/smart-questions.html. Read and follow the hintsin this document to increase the likelihood of getting
the help you need.
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Chapter 2. Preparing a New Partition

2.1. Introduction

In this chapter, the partition which will host the LFS system is prepared. We will create the partition itself, create
afile system on it, and mount it.

2.2. Creating a New Partition

Like most other operating systems, LFS is usually installed on a dedicated partition. The recommended approach
to building an LFS system is to use an available empty partition or, if you have enough unpartitioned space, to
create one. However, an LFS system (in fact even multiple LFS systems) may also be installed on a partition
already occupied by another operating system and the different systems will co-exist peacefully. The document
http: //www.linuxfromscratch.or g/hints/downl cads/files/Ifs_next_to_existing_systems.txt explains how to implement
this, whereas this book discusses the method of using afresh partition for the installation.

A minimal system requires apartition of around 1.3 gigabytes (GB). Thisisenough to store all the source tarballsand
compile the packages. However, if the LFS system is intended to be the primary Linux system, additional software
will probably be installed which will require additional space (2-3 GB). The LFS system itself will not take up this
much room. A large portion of this requirement is to provide sufficient free temporary storage. Compiling packages
can require alot of disk space which will be reclaimed after the package is installed.

Because thereis not always enough Random Access Memory (RAM) available for compilation processes, it isagood
ideato use asmall disk partition asswap space. Thisis used by the kernel to store seldom-used data and leave more
memory available for active processes. The swap partition for an LFS system can be the same as the one used by
the host system, in which caseit is not necessary to create another one.

Start adisk partitioning program such as cfdisk or fdisk with acommand line option naming the hard disk on which
the new partition will be created—for example/ dev/ hda for the primary Integrated Drive Electronics (IDE) disk.
Create a Linux native partition and a swap partition, if needed. Please refer to cf di sk(8) or f di sk(8) if you
do not yet know how to use the programs.

Remember the designation of the new partition (e.g., hda5). This book will refer to this as the LFS partition. Also
remember the designation of the swap partition. These names will be needed later for the/ et ¢/ f st ab file.

2.3. Creating a File System on the Partition

Now that a blank partition has been set up, the file system can be created. The most widely-used system in the
Linux world is the second extended file system (ext 2), but with newer high-capacity hard disks, journaling file
systems are becoming increasingly popular. The third extended filesystem (ext 3) is a widely used enhancement
to ext 2, which adds journalling capabilities and is compatible with the E2fsprogs utilities. We will create
an ext 3 file system. Instructions for creating other file systems can be found at http://www.linuxfromscratch.
org/blfs/view/svn/postlfs/filesystems.html.

To create an ext 3 file system on the LFS partition, run the following:
nke2fs -jv /dev/ <xxx>

Replace <xxx> with the name of the LFS partition (hda5 in our previous example).
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Note

Some host distributions use custom features in their filesystem creation tools (E2fsprogs). This can cause
problems when booting into your new LFS in Chapter 9, as those features will not be supported by the
LFS-installed E2fsprogs; you will get an error similar to “unsupported filesystem features, upgrade your
e2fsprogs’. To check if your host system uses custom enhancements, run the following command:

debugfs -R feature /dev/ <xxx>

If the output contains features other than has_j our nal ,ext _attr,resi ze_i node, di r _i ndex,
filetype,sparse_super,large file orneeds_recovery, thenyour host sysiem may have
custom enhancements. Inthat case, to avoid later problems, you should compilethe stock E2fsprogs package
and use the resulting binaries to re-create the filesystem on your LFS partition:

cd /tnp

tar -xzvf /path/to/sources/e2fsprogs-1.41.3.tar.gz
cd e2fsprogs-1.41.3

nkdir -v build

cd build

../configure

make #note that we intentionally don't 'nmake install' here!
.Imsc/nke2fs -jv /dev/ <xxx>

cd /tnp

rm-rfv e2fsprogs-1.41.3

If you are using an existing swap partition, there is no need to format it. If anew swap partition was created,
it will need to beinitialized with this command:

nkswap /dev/ <yyy>

Replace <yyy> with the name of the swap partition.

2.4. Mounting the New Partition

Now that afile system has been created, the partition needs to be made accessible. In order to do this, the partition
needs to be mounted at a chosen mount point. For the purposes of this book, it is assumed that the file system is
mounted under / mt / | f s, but the directory choiceis up to you.

Choose amount point and assign it to the LFS environment variable by running:
export LFS=/mmt/Ifs
Next, create the mount point and mount the LFS file system by running:

nkdir -pv $LFS
mount -v -t ext3 /dev/<xxx> $LFS

Replace <xxx> with the designation of the LFS partition.
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If using multiple partitions for LFS (e.g., onefor / and another for / usr ), mount them using:

nkdir -pv $LFS

nmount -v -t ext3 /dev/<xxx> $LFS
nkdir -v $LFS/ usr

mount -v -t ext3 /dev/<yyy> $LFS/ usr

Replace <xxx> and <yyy> with the appropriate partition names.

Ensure that this new partition is not mounted with permissions that are too restrictive (such asthenosui d, nodev,
or noat i me options). Run the mount command without any parameters to see what options are set for the mounted
LFS partition. If nosui d, nodev, and/or noat i nme are set, the partition will need to be remounted.

If you are using aswap partition, ensure that it is enabled using the swapon command:

/ sbi n/ swapon -v /dev/<zzz>

Replace <zzz> with the name of the swap partition.

Now that there is an established place to work, it istime to download the packages.
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Chapter 3. Packages and Patches

3.1. Introduction

This chapter includes alist of packages that need to be downloaded in order to build abasic Linux system. The listed
version numbers correspond to versions of the software that are known to work, and this book is based on their use.
We highly recommend against using newer versions because the build commands for one version may not work with a
newer version. The newest package versions may also have problemsthat require work-arounds. These work-arounds
will be developed and stabilized in the development version of the book.

Download locations may not always be accessible. If a download location has changed since this book was
published, Google (http://mww.google.conV) provides a useful search engine for most packages. If this search
is unsuccessful, try one of the aternative means of downloading discussed at http://www.linuxfromscratch.
org/lfs/packages.html#packages.

Downloaded packages and patches will need to be stored somewhere that is conveniently available throughout the
entire build. A working directory is aso required to unpack the sources and build them. $LFS/ sour ces can be
used both asthe placeto store the tarballs and patches and as aworking directory. By using thisdirectory, the required
elements will be located on the LFS partition and will be available during all stages of the building process.

To create this directory, execute the following command, as user r oot , before starting the download session:
nkdir -v $LFS/ sources

Make this directory writable and sticky. “Sticky” means that even if multiple users have write permission on a
directory, only the owner of afile can delete the file within a sticky directory. The following command will enable
the write and sticky modes:

chnmod -v a+wt $LFS/ sources

3.2. All Packages

Download or otherwise obtain the following packages:

» Autoconf (2.63) - 1,195 KB:

Home page: http://www.gnu.or g/softwar e/autoconf/

Download: http://ftp.gnu.org/gnu/autoconf/autoconf-2.63.tar.bz2
MD5 sum: 7565809ed801bb5726da0631ceab3699

» Automake (1.10.1) - 897 KB:

Home page: http://mwww.gnu.or g/softwar e/automake/

Download: http://ftp.gnu.org/gnu/automake/automake-1.10.1.tar.bz2
MD5 sum: 4510391e6b3edaadcf f b3ced87c9560c

* Bash (3.2) - 2,471 KB:

Home page: http://mww.gnu.or g/softwar e/bash/
Download: http://ftp.gnu.org/gnu/bash/bash-3.2.tar.gz
MD5 sum: 00bf a16d58e034e3c2aa27f 390390d30
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» Bash Documentation (3.2) - 2,143 KB:
Download: http://ftp.gnu.org/gnu/bash/bash-doc-3.2.tar.gz
MD5 sum: 0e904cb46ca873f cf a65df 19b024bec9

* Berkeley DB (4.7.25) - 13,124 KB:

Home page: http://mwww.or acle.com/technol ogy/softwar e/products/ber kel ey-db/index.html
Download: http://download-east.oracle.comy/berkel ey-db/db-4.7.25.tar.gz

MD5 sum: ec2b87e833779681a0c3a814aa71359e

* Binutils (2.18) - 14,612 KB:

Home page: http://sources.redhat.convbinutils/

Download: http://ftp.gnu.org/gnu/binutils/binutils-2.18.tar.bz2
MD5 sum: 9d22eeddaf a3al94457caf 4706f 9cf 01

* Bison (2.3) - 1,055 K B:

Home page: http://mww.gnu.or g/softwar e/bi son/
Download: http://ftp.gnu.org/gnu/bison/bison-2.3.tar.bz2
MD5 sum: c18640c6ec31al69d351e3117ecce3ec

* Bzip2(1.0.5) - 8,228 KB:

Home page: http://mww.bzip.org/

Download: http://Mmww.bzip.org/1.0.5/bzip2-1.0.5.tar.gz
MD5 sum: 3c15a0c8d1d3eelc46a1634d00617bla

* Coreutils (6.12) - 9,001 KB:

Home page: http://www.gnu.or g/software/coreutils/

Download: http://ftp.gnu.org/gnu/coreutils/coreutils-6.12.tar.gz
MD5 sum: 2ca9ac69823dbd567b905a9e9f 53c4f 6

* DglaGNU (1.4.4) - 1,056 KB:

Home page: http://mww.gnu.or g/softwar e/dejagnu/

Download: http://ftp.gnu.org/gnu/dejagnu/dejagnu-1.4.4.tar.gz
MD5 sum: 053f 18f d5d00873de365413cabl17a666

* Diffutils (2.8.1) - 762 KB:

Home page: http://www.gnu.or g/softwar e/diffutils/

Download: http://ftp.gnu.org/gnu/diffutils/diffutils-2.8.1.tar.gz
MD5 sum: 71f 9c5ae19b60608f 6¢7f 162da86a428

» E2fsprogs (1.41.3) - 4,276 KB:

Home page: http://e2fsprogs.sour cefor ge.net/

Download: http://prdownloads.sour cefor ge.net/e2fsprogs/e2fsprogs-1.41.3.tar.gz
MD5 sum: b21d26f c46c584021dc9c444933eelc?2

* Expect (5.43.0) - 514 KB:

Home page: http://expect.nist.gov/

Download: http://expect.nist.gov/src/expect-5.43.0.tar.gz
MD5 sum: 43e1dc0e0bc9492cf 2elabf 59f 276bc3
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* File (4.26) - 584 KB:

Home page: http://mww.darwinsys.com/file/

Download: ftp://ftp.astron.comVpub/file/file-4.26.tar.gz
MD5 sum: 74cd5466416136da30a4e69f 74dbc7a0

Note

File (4.26) may no longer be available at the listed location. The site administrators of the master
download location occasionally remove older versions when new ones are released. An alternative
download location that may have the correct version available can also be found at: http: //mww.
linuxfromscratch.or g/lfs’downl oad.html#ftp.

* Findutils (4.4.0) - 2,029 K B:

Home page: http://mww.gnu.or g/softwar e/findutils/

Download: http://ftp.gnu.org/gnu/findutils/findutils-4.4.0.tar.gz
MD5 sum: 49e769ac4382f ae6f 104f 99d54d0all2

* Flex (2.5.35) - 1,229 KB:

Home page: http://flex.sourceforge.net

Download: http://prdownloads.sour cefor ge.net/flex/flex-2.5.35.tar .bz2
MD5 sum: 10714e50cea54dc7a227e3eddcd44d57

» Gawk (3.1.6) - 1,818 KB:

Home page: http://mww.gnu.or g/softwar e/gawk/
Download: http://ftp.gnu.org/gnu/gawk/gawk-3.1.6.tar.bz2
MD5 sum: ¢9926¢c0bc8c177cb9579708ce67f 0d75

* GCC (4.3.2) - 58,929 K B:

Home page: http://gcc.gnu.org/

Download: http://ftp.gnu.org/gnu/gcc/gec-4.3.2/gec-4.3.2.tar .bz2
MD5 sum: 5df ac5da96lecd5f 227¢3175859a486d

* Gettext (0.17) - 11,368 K B:

Home page: http://mww.gnu.or g/softwar e/gettext/
Download: http://ftp.gnu.org/gnu/gettext/gettext-0.17.tar.gz
MD5 sum: 58a2bc6d39c0ba57823034d55d65d606

* Glibc (2.8-20080929) - 16,231 KB:

Home page: http://www.gnu.org/softwar e/libc/

Download: ftp://sources.redhat.convpub/glibc/snapshots/glibe-2.8-20080929.tar .bz2
MD5 sum: ef 223822e84f 38dc6b3762bcf 3bd6c5e

*GMP (4.2.4) - 1,170KB:

Home page: http://www.gnu.or g/softwar e/gmp/

Download: http://ftp.gnu.org/gnu/gmp/gmp-4.2.4.tar.bz2
MD5 sum: f c1e3b3a2a5038d4d74138d0b9cf 8dbe

* Grep (2.5.3) - 604 KB:

Home page: http://www.gnu.or g/software/grep/
Download: http://ftp.gnu.org/gnu/grep/grep-2.5.3.tar.bz2
MD5 sum: 27061celf de82876970b6549a156da8b
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* Groff (1.18.1.4) - 2,265 KB:

Home page: http://mww.gnu.or g/softwar e/gr off/

Download: http://ftp.gnu.org/gnu/groff/groff-1.18.1.4.tar.gz
MD5 sum: ceecb81533936d251ed015f 40e5f 7287

* GRUB (0.97) - 950 K B:

Home page: http://mww.gnu.or g/software/grub/
Download: ftp://alpha.gnu.org/gnu/grub/grub-0.97.tar.gz
MD5 sum: cd3f 3eb54446be6003156158d51f 4884

» Gzip (1.3.12) - 451 KB:

Home page: http://mww.gzip.org/

Download: http://ftp.gnu.org/gnu/gzip/gzip-1.3.12.tar.gz
MD5 sum: b5bac2d21840ae077e0217bc5e4845b1

* lana-Etc (2.30) - 204 KB:

Home page: http://sethwklein.net/iana-etc

Download: http://sethwklein.net/iana-etc-2.30.tar.bz2
MD5 sum: 3ba3af b1d1b261383d247f 46cb135ee8

* Inetutils (1.5) - 1,357 KB:

Home page: http://mww.gnu.or g/softwar e/inetutils/
Download: http://ftp.gnu.org/gnu/inetutils/inetutils-1.5.tar.gz
MD5 sum: aeacd11d19bf 25c89d4ef f 38346bdf b9

* |PRoute2 (2.6.26) - 359 K B:

Home page: http://linux-net.osdl.org/index.php/I proute2

Download: http://devel oper.osdl.org/dev/iproute2/downl oad/i proute2-2.6.26.tar.bz2
MD5 sum: 7d221e735cba05709341cd46401c4ecd

* Kbd (1.14.1) - 989 K B:
Download: http://ftp.altlinux.com/pub/peopl e/l egion/kbd/kbd-1.14.1.tar.gz
MD5 sum: 0f 4e474032¢c992¢c05650924f 29a06a92

* Less(418) - 292 KB:

Home page: http://www.greenwoodsoftwar e.convless/

Download: http://www.greenwoodsoftware.comvless/less-418.tar.gz
MD5 sum: b5864d76c54ddf 4627f d57ab333c88b4

» LFS-Bootscripts (20081031) - 42 KB:
Download: http://www.linuxfromscratch.or g/lfs'downl oads/6.4/Ifs-bootscripts-20081031.tar .bz2
MD5 sum: 9cbb57200f 7e3db179af b1f 023379e22

* Libtool (2.2.6a) - 2,870 KB:

Home page: http://mww.gnu.org/softwar e/libtool/

Download: http://ftp.gnu.org/gnu/libtool/libtool-2.2.6a.tar.gz
MD5 sum: 8calea241cd27f f 9832e045f e9af e4f d
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* Linux (2.6.27.4) - 49,232 KB:

Home page: http://mww.kernel.org/

Download: http://Mmww.ker nel.org/pub/linux/kernel/v2.6/linux-2.6.27.4.tar.bz2
MD5 sum: 3880f e9f 19b9a7690af d151326eb7ce5

Note

The Linux kernel is updated relatively often, many times due to discoveries of security vulnerabilities.
The latest available 2.6.27.x kernel version should be used, unless the errata page says otherwise.

For users with limited speed or expensive bandwidth who wish to update the Linux kernel, a baseline
version of the package and patches can be downloaded separately. This may save some time or cost for a
subsequent patch level upgrade within a minor release.

*M4(1.4.12) - 884 KB:

Home page: http://mww.gnu.or g/softwar e/md/

Download: http://ftp.gnu.org/gnu/m4/m4-1.4.12.tar .bz2
MD5 sum: b3587¢993523dd320c318ec456876839

* Make(3.81) - 1,125 KB:

Home page: http://mww.gnu.or g/softwar e/make/
Download: http://ftp.gnu.org/gnu/make/make-3.81.tar .bz2
MD5 sum: 354853e0b2da90c527e35aabb8d6f 1e6

* Man-DB (2.5.2) - 1,772 KB:

Home page: http://www.nongnu.org/man-db/

Download: http://download.savannah.gnu.or g/releases/man-db/man-db-2.5.2.tar.gz

MD5 sum: 9529aadae273566al170deed4el8aad6el

» Man-pages (3.11) - 987 KB:

Download: http://mww.ker nel.or g/pub/linux/docs/manpages/Ar chive/man-pages-3.11.tar.bz2
MD5 sum: f 66e01df 3a22e18d25¢5865925dd9288

* Module-Init-Tools (3.4.1) - 195 KB:

Home page: http://mww.ker neltool s.org/Kernel Tool s.org

Download: http://www.ker nel.org/pub/linux/util §/ker nel/modul e-init-tool symodul e-init-tool s-3.4.1.tar .bz2
MD5 sum: e253b066albabld727ca0d54f 001b49c

* MPFR (2.3.2) - 986 KB:

Home page: http://www.mpfr.org/

Download: http://mww.mpfr.org/mpfr-current/mpfr-2.3.2.tar.bz2
MD5 sum: 527147c097874340cb9cee0579dacf 3b

* Ncurses (5.6) - 2,346 KB:

Home page: http://www.gnu.or g/softwar e/ncur ses/
Download: ftp://ftp.gnu.org/gnu/ncur ses/ncur ses-5.6.tar.gz
MD5 sum: b6593abe1089d6aab1551¢c105¢9300e3

« Patch (2.5.4) - 183 K B:

Home page: http://mww.gnu.org/softwar e/patch/
Download: http://ftp.gnu.org/gnu/patch/patch-2.5.4.tar.gz
MD5 sum: ee5ae84d115f 051d87f caaef 3b4ae782
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* Perl (5.10.0) - 15,595 K B:

Home page: http://cpan.org/

Download: http://cpan.org/src/perl-5.10.0.tar.gz

MD5 sum: d2¢39b002ebf d2c3c5dba589365c5a71

* Procps(3.2.7) - 275 KB:

Home page: http://procps.sour ceforge.net/

Download: http://procps.sourceforge.net/procps-3.2.7.tar.gz
MD5 sum: f 490bca772b16472962c7b9f 23b1e97d

* Psmisc (22.6) - 277 KB:

Home page: http://psmisc.sour ceforge.net/

Download: http://prdownloads.sour cefor ge.net/psmisc/psmisc-22.6.tar.gz
MD5 sum: 2e81938855cf 5¢c38856bd4a31d79a4c

* Readline (5.2) - 1,990 KB:

Home page: http://cnswww.cns.cwr u.edu/php/chet/readline/rItop.html
Download: http://ftp.gnu.org/gnu/readline/readline-5.2.tar.gz

MD5 sum: e39331f 32ad14009b9f f 49cc10c5e751

* Sed (4.1.5) - 781 KB:

Home page: http://www.gnu.or g/softwar e/sed/

Download: http://ftp.gnu.org/gnu/sed/sed-4.1.5.tar.gz
MD5 sum: 7alcbbbb3341287308e140bd4834c3ba

» Shadow (4.1.2.1) - 1,697 KB:

Home page: http://pkg-shadow.alioth.debian.org/

Download: ftp://pkg-shadow.alioth.debian.or g/pub/pkg-shadow/shadow-4.1.2.1.tar .bz2
MD5 sum: c178e49c45495e296dabbe4ae01a0f be

» Sysklogd (1.5) - 85 KB:

Home page: http://www.infodrom.or g/pr ojects/sysklogd/

Download: http://www.infodrom.or g/pr oj ects/sysklogd/downl oad/sysklogd-1.5.tar.gz
MD5 sum: e053094e8103165f 98ddaf e828f 6ae4db

* Sysvinit (2.86) - 97 KB:

Download: ftp://ftp.cistron.nl/pub/peopl e/miquel §/sysvinit/sysvinit-2.86.tar.gz

MD5 sum: 7d5d61c026122ab791ac04c8a84db967

« Tar (1.20) - 1,912 K B:

Home page: http://www.gnu.or g/softwar e/tar/

Download: http://ftp.gnu.org/gnu/tar/tar-1.20.tar.bz2
MD5 sum: 1a7el7f 27abf 583b3b0bc059a827e68b

*Tcl (85.5) - 4,316 KB:

Home page: http://tcl.sourceforge.net/

Download: http://prdownloads.sour cefor ge.net/tcl/tcl8.5.5-src.tar.gz
MD5 sum: 39f aed045bd03dal267f b66c9b75349f

» Texinfo (4.13a) - 2,751 KB:

Home page: http://www.gnu.or g/softwar e/texinfo/

Download: http://ftp.gnu.org/gnu/texinfo/texinfo-4.13a.tar.gz
MD5 sum: 71ba711519209b5f b583f ed2b3d86f cb
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» Udev (130) - 442 KB:

Home page: http://mwww.ker nel .or g/publ/linux/utils/ker nel/hotplug/udev.htmi
Download: http://mww.ker nel.org/pub/linux/utils/kernel/hotplug/udev-130.tar.bz2
MD5 sum: eaaac3c45b8c87d81a82f ed254ecee25

» Udev Configuration Tarball - 13 KB:

Download: http://www.linuxfromscratch.or g/lfs'downl oads/6.4/udev-config-20081015.tar .bz2
MD5 sum: ac53f 85ee6d3f 31964a591f 4b86e7707

* Util-linux-ng (2.14.1) - 2,929 KB:

Home page: http://userweb.kernel.or g/~kzak/util-linux-ng/

Download: http://mww.ker nel .org/pub/linux/utils/util-linux-ng/v2.14/util-linux-ng-2.14.1.tar .bz2
MD5 sum: 9aab772ee9b1f 4e67df f 98169f 3cb380

*Vim (7.2) - 7,203 KB:

Home page: http://www.vim.org

Download: ftp://ftp.vim.org/pub/vim/unix/vim-7.2.tar .bz2

MD5 sum: f 0901284b338e448bf d79ccca0041254

* Vim (7.2) languagefiles (optional) - 1,365 KB:

Home page: http://www.vim.org

Download: ftp://ftp.vim.org/pub/vim/extra/vim-7.2-lang.tar.gz

MD5 sum: d8884786979e0e520c112f af 2e176f 05

*Zlib (1.2.3) - 416 KB:

Home page: http://mwww.zlib.net/

Download: http://imww.Zib.net/lib-1.2.3.tar.bz2

MD5 sum: dee233bf 288ee795ac96a98cc2e369hb6

Total size of these packages. about 257 MB

3.3. Needed Patches

In addition to the packages, several patches are also required. These patches correct any mistakes in the packages that
should be fixed by the maintainer. The patches also make small modifications to make the packages easier to work
with. The following patches will be needed to build an LFS system:

» Automake Test Suite Patch - 3 KB:
Download: http://mww.linuxfromscratch.org/patches/I1fs/6.4/automake-1.10.1-test_fix-1.patch
MD5 sum: 4d8aa269951bb3cd876d2bb663chb04cc

» Bash Upstream Fixes Patch - 66 K B:
Download: http://www.linuxfromscratch.or g/patches/Ifs/6.4/bash-3.2-fixes-8.patch
MD5 sum: 7729e8bbladb57c8d3c4c3a34a5bbab0

» Berkeley DB Upstream Fixes Patch - 1.9 KB:
Download: http://www.linuxfromscratch.org/patches/If5/6.4/db-4.7.25-upstream fixes-1.patch
MD5 sum: df e0d2a27439454f baf deeef 65f ef ade

* Binutils GCC 4.3 Patch - 1.1 KB:
Download: http://mww.linuxfromscratch.or g/patches/I1fs/6.4/binutils-2.18-GCC43- 1.patch
MD5 sum: d77f a789b4cae8blef 7bc10e6220a529
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* Binutils Texinfo Version Patch - 1 KB:
Download: http://www.linuxfromscratch.org/patches/Ifs/6.4/binutils-2.18-configure-1.patch
MD5 sum: 83877¢299e3e3080952214e479396f 23

* Bzip2 Documentation Patch - 1.6 KB:
Download: http://mww.linuxfromscratch.org/patches/Ifs/6.4/bzip2-1.0.5-install_docs-1.patch
MD5 sum: 6a5ac7e89b791aae556de0f 745916f 7f

* CoreutilsInternationalization Fixes Patch - 104 KB:
Download: http://www.linuxfromscratch.or g/patches/Ifs/6.4/coreutils-6.12-118n-2.patch
MD5 sum: 2b6182f 77f 8b575e27d7743dd403104e

* Coreutils Old Kernel Patch - 3.3KB:
Download: http://mww.linuxfromscratch.org/patches/I1fs/6.4/coreutils-6.12-old_build_kernel-1.patch
MD5 sum: 5e8622abe6c6d81901b910383c6f b611

* Coreutils Uname Patch - 4.6 KB:
Download: http://www.linuxfromscratch.org/patches/Ifs/6.4/coreutils-6.12-uname-1.patch
MD5 sum: c05b735710f bd62239588c07084852a0

* Diffutils Inter nationalization Fixes Patch - 18 KB:
Download: http://mww.linuxfromscratch.org/patches/Ifs/6.4/diffutils-2.8.1-118n-1.patch
MD5 sum: c8d481223db274a33b121f b8c25af 9f 7

» Expect Spawn Patch - 6.8 KB:
Download: http://mwww.linuxfromscratch.or g/patches/Ifs/6.4/expect-5.43.0-spawn- 1.patch
MD5 sum: ef 6d0d0221c571f b420af b7033b3bbba

» Expect Tcl Patch - 4.1 KB:
Download: http://www.linuxfromscratch.org/patches/Ifs/6.4/expect-5.43.0-tcl_8.5.5 fix-1.patch
MD5 sum: 6904a384960ce0e8f 0d0b32f 7903d7al

* Glibc Iconv Test Fixes Patch - 1.7 KB:
Download: http://mww.linuxfromscratch.org/patches/1fs/6.4/glibc-2.8-20080929-iconv_tests-1.patch
MD5 sum: cc5e95e418e0b2f 8a54b14cf 90c7c3b2

* Glibc Ildoubl Test Fix Patch - 1.0 KB:

Download: http://www.linuxfromscratch.org/patches/If9/6.4/glibc-2.8-20080929-ildoubl _test-1.patch
MD5 sum: 4dc864a487eee8426413542591d19edb

» Grep Debian Patch - 27 KB:

Download: http://www.linuxfromscratch.org/patches/If5/6.4/grep-2.5.3-debian_fixes-1.patch
MD5 sum: 337d017202d7e3b08d428a89da3ee572

» Grep Upstream Fixes Patch - 5.8 KB:

Download: http://www.linuxfromscratch.org/patches/If5/6.4/grep-2.5.3-upstream fixes-1.patch
MD5 sum: 44f 9c5e7df 7746e6115be47e5a068ab8

* Groff Debian Patch - 379 KB:

Download: http://Amww.linuxfromscratch.org/patches/Ifs/6.4/groff-1.18.1.4-debian_fixes-1.patch
MD5 sum: 05607e7f cf d6e5091f 020bf 44ddcalOb

* GRUB Disk Geometry Patch - 28 KB:

Download: http://mwww.linuxfromscratch.org/patches/Ifs/6.4/grub-0.97-disk_geometry-1.patch
MD5 sum: bf 1594e82940e25d089f eca74c6f 1879
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* GRUB 256-Byte Inodes Patch - 4.8 KB:
Download: http://www.linuxfromscratch.org/patches/If5/6.4/grub-0.97-256byte _inode-1.patch
MD5 sum: 2482bef 9¢1866b4045767a56268ba673

* I netutils No-Ser ver-M an-Pages Patch - 5.3 KB:
Download: http://www.linuxfromscratch.org/patches/If9/6.4/inetutils-1.5-no_server_man_pages-2.patch
MD5 sum: ec83aa00f b111f 6f 9d9aca04de9chb753

» Kbd Backspace/Delete Fix Patch - 13 KB:
Download: http://www.linuxfromscratch.org/patches/Ifs/6.4/kbd-1.14.1-backspace-1.patch
MD5 sum: f e51ec685687ce9d29463d786ba0c2d4

* Module-init-tools M an-Pages Patch - 35 KB:
Download: http://www.linuxfromscratch.org/patches/Ifs/6.4/modul e-init-tool s-3.4.1-manpages-1.patch
MD5 sum: 2271047586981ae23adf 01¢cc13d97791

* Ncurses Coverity Patch - 16.8 KB:
Download: http://www.linuxfromscratch.org/patches/Ifs/6.4/ncur ses-5.6-coverity _fixes-1.patch
MD5 sum: aa2f a9d0e89bbf db4ce7e0e6b4b46670

* Per| Consolidated Patch - 7.1 KB:
Download: http://www.linuxfromscratch.org/patches/Ifs/6.4/per|-5.10.0-consolidated-1.patch
MD5 sum: d1bcf f b5d671bd659f 7ca5c451a0c752

* Procps Watch Patch - 3.6 KB:

Download: http://www.linuxfromscratch.org/patches/Ifs/6.4/procps-3.2.7-watch_unicode-1.patch
MD5 sum: 2e5b57608177bd54349¢c718db9b5843d

* Readline Fixes Patch - 18 KB:

Download: http://www.linuxfromscratch.org/patches/If5/6.4/readline-5.2-fixes-5.patch

MD5 sum: 7390b2296b7b11209829646537294ebb

* Vim Fixes Patch - 29.3 KB:

Download: http://mwww.linuxfromscratch.org/patches/If5/6.4/vim-7.2-fixes-3.patch
MD5 sum: 4b526f 493995d2eb6f d415eb62f f 43d8

Total size of these patches: about 790.8 KB

In addition to the above required patches, there exist a number of optional patches created by the LFS community.
These optional patches solve minor problems or enable functionality that is not enabled by default. Feel freeto peruse
the patches database located at http://www.linuxfromscratch.org/patches and acquire any additional patches to suit
the system needs.
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Chapter 4. Final Preparations

4.1. About $LFS

Throughout this book, the environment variable LFS will be used several times. It is paramount that this variable
is aways defined. It should be set to the mount point chosen for the LFS partition. Check that the LFS variable is
set up properly with:

echo $LFS

Make sure the output showsthe path to the LFS partition's mount point, whichis/ nmt / | f s if the provided example
was followed. If the output isincorrect, the variable can be set with:

export LFS=/mt/Ifs

Having thisvariable set isbeneficial in that commands such asmkdir $L FS/tools can betyped literally. The shell will
automatically replace “$LFS’ with “/mnt/Ifs’ (or whatever the variable was set to) when it processes the command
line.

Do not forget to check that $LFS is set whenever you leave and reenter the current working environment (as when
doing asu tor oot or another user).

4.2. Creating the $LFS/tools Directory

All programs compiled in Chapter 5 will be installed under $LFS/ t ool s to keep them separate from the programs
compiledin Chapter 6. The programs compiled here are temporary toolsand will not be apart of thefinal LFS system.
By keeping these programsin aseparate directory, they can easily be discarded | ater after their use. Thisalso prevents
these programs from ending up in the host production directories (easy to do by accident in Chapter 5).

Create the required directory by running the following asr oot :

nkdir -v $LFS/tools

The next step isto create a/ t ool s symlink on the host system. This will point to the newly-created directory on
the LFS partition. Run this command asr oot aswell:

In -sv $LFS/tools /

Note

The above command is correct. The In command has a few syntactic variations, so be sure to check info
coreutilsInand | n( 1) before reporting what you may think is an error.

The created symlink enables the toolchain to be compiled so that it always refers to / t ool s, meaning that the

compiler, assembler, and linker will work both in this chapter (when we are still using some tools from the host) and
in the next (when we are “chrooted” to the LFS partition).
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4.3. Adding the LFS User

When logged in as user r oot , making a single mistake can damage or destroy a system. Therefore, we recommend
building the packagesin this chapter as an unprivileged user. Y ou could use your own user name, but to makeit easier
to set up a clean working environment, create anew user called | f s asamember of anew group (also named | f s)
and use this user during the installation process. Asr oot , issue the following commands to add the new user:

groupadd Ifs
useradd -s /bin/bash -g Ifs -m-k /dev/null Ifs
The meaning of the command line options:

-s / bi n/ bash
This makes bash the default shell for user | f s.

-g Ifs

Thisoptionaddsuser | f s togroup | f s.
-m

This creates ahome directory for | f s.

-k /dev/null
Thisparameter prevents possible copying of filesfrom askeleton directory (defaultis/ et ¢/ skel ) by changing
the input location to the special null device.

I fs
Thisisthe actual name for the created group and user.

Tologinas! fs (asopposed to switching to user | f s when logged in asr oot , which does not require the | f s
user to have a password), givel f s a password:

passwd | fs

Grant | f s full accessto $LFS/ t ool s by making | f s the directory owner:

chown -v [fs $LFS/tool s

If a separate working directory was created as suggested, give user | f s ownership of this directory:
chown -v | fs $LFS/ sources

Next, login as user | f s. This can be done via a virtual console, through a display manager, or with the following
substitute user command:

su - Ifs
The“- ” instructs su to start alogin shell as opposed to a non-login shell. The difference between these two types of
shells can be found in detail inbash( 1) and info bash.

4.4. Setting Up the Environment

Set up agood working environment by creating two new startup filesfor the bash shell. Whileloggedinasuser | f s,
issue the following command to create anew . bash_profil e:

cat > ~/.bash_profile << "ECF"
exec env -i HOVE=$HOVE TERME$TERM PS1='\u:\wW $ ' /bin/bash
EOF
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When logged on as user | f s, the initial shell is usually a login shell which reads the / et ¢/ profil e of the
host (probably containing some settings and environment variables) and then . bash_pr ofi | e. The exec env
-i.../bin/bash command in the . bash_pr of i | e file replaces the running shell with a new one with a completely
empty environment, except for the HOVE, TERM and PS1 variables. This ensures that no unwanted and potentially
hazardous environment variables from the host system leak into the build environment. The technique used here
achieves the goal of ensuring a clean environment.

The new instance of the shell is anon-login shell, which doesnot read the/ et ¢/ profil e or. bash_profile
files, but rather readsthe . bashr c fileinstead. Create the. bashr c file now:

cat > ~/.bashrc << "ECF"

set +h

umask 022
LFS=/mt/Ifs
LC ALL=PCSI X

PATH=/t ool s/ bi n:/ bin:/usr/bin
export LFS LC ALL PATH
EOF

The set +h command turns off bash's hash function. Hashing is ordinarily a useful feature—bash uses a hash table
to remember the full path of executablefilesto avoid searching the PATHtime and again to find the same executabl e.
However, the new tools should be used as soon as they are installed. By switching off the hash function, the shell
will always search the PATH when a program is to be run. As such, the shell will find the newly compiled tools
in $LFS/ t ool s as soon as they are available without remembering a previous version of the same program in a
different location.

Setting the user file-creation mask (umask) to 022 ensuresthat newly created filesand directories are only writable by
their owner, but are readable and executable by anyone (assuming default modes are used by the open( 2) system
call, new fileswill end up with permission mode 644 and directories with mode 755).

The LFS variable should be set to the chosen mount point.

TheLC_ALL variable controlsthe localization of certain programs, making their messages follow the conventions of
aspecified country. If the host system usesaversion of Glibc older than 2.2.4, having LC_AL L set to something other
than “POSIX” or “C” (during this chapter) may cause issues if you exit the chroot environment and wish to return
later. Setting LC_ALL to “POSIX” or “C” (the two are equivalent) ensures that everything will work as expected
in the chroot environment.

By putting / t ool s/ bi n ahead of the standard PATH, all the programs installed in Chapter 5 are picked up by the
shell immediately after their installation. This, combined with turning off hashing, limits the risk that old programs
are used from the host when the same programs are available in the chapter 5 environment.

Finally, to have the environment fully prepared for building the temporary tools, source the just-created user profile:

source ~/.bash_profile

4.5. About SBUs

Many people would like to know beforehand approximately how long it takes to compile and install each package.
Because Linux From Scratch can be built on many different systems, it is impossible to provide accurate time
estimates. The biggest package (Glibc) will take approximately 20 minutes on the fastest systems, but could take
up to three days on slower systems! Instead of providing actual times, the Standard Build Unit (SBU) measure will
be used instead.
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The SBU measure works as follows. The first package to be compiled from this book is Binutils in Chapter 5. The
time it takes to compile this package iswhat will be referred to as the Standard Build Unit or SBU. All other compile
times will be expressed relative to thistime.

For example, consider a package whose compilation time is 4.5 SBUs. This means that if a system took 10 minutes
to compile and install the first pass of Binutils, it will take approximately 45 minutes to build this example package.
Fortunately, most build times are shorter than the one for Binutils.

In general, SBUs are not entirely accurate because they depend on many factors, including the host system's version
of GCC. Note that on Symmetric Multi-Processor (SMP)-based machines, SBUs are even less accurate. They are
provided here to give an estimate of how long it might take to install a package, but the numbers can vary by as much
as dozens of minutes in some cases.

To view actual timings for anumber of specific machines, we recommend The LinuxFromScratch SBU Home Page
at http://mww.linuxfromscratch.org/~sbu/.

4.6. About the Test Suites

Most packages provide a test suite. Running the test suite for a newly built package is a good idea because it can
providea“sanity check” indicating that everything compiled correctly. A test suitethat passesits set of checksusually
proves that the package is functioning as the developer intended. It does not, however, guarantee that the package
istotally bug free.

Some test suites are more important than others. For example, the test suites for the core toolchain packages—GCC,
Binutils, and Glibc—are of the utmost importance due to their central role in aproperly functioning system. The test
suites for GCC and Glibc can take a very long time to complete, especially on slower hardware, but are strongly
recommended.

Note

Experience has shown that there is little to be gained from running the test suites in Chapter 5. There can
be no escaping the fact that the host system always exerts some influence on the tests in that chapter, often
causing inexplicable failures. Because the tools built in Chapter 5 are temporary and eventually discarded,
we do not recommend running the test suites in Chapter 5 for the average reader. The instructions for
running those test suites are provided for the benefit of testers and devel opers, but they are strictly optional.

A commonissuewith running thetest suitesfor Binutilsand GCC isrunning out of pseudo terminals(PTY's). Thiscan
result in a high number of failing tests. This may happen for several reasons, but the most likely cause is that the host
system does not have the devpt s file system set up correctly. Thisissueis discussed in greater detail in Chapter 5.

Sometimes package test suites will fail, but for reasons which the developers are aware of and have deemed
non-critical. Consult the logs located at http://www.linuxfromscratch.org/lfs/build-logs/6.4/ to verify whether or not
these failures are expected. This siteisvalid for all tests throughout this book.
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Chapter 5. Constructing a Temporary System

5.1. Introduction

This chapter shows how to build a minimal Linux system. This system will contain just enough tools to start
constructing the final LFS system in Chapter 6 and allow a working environment with more user convenience than
aminimum environment would.

There are two steps in building this minimal system. The first step is to build a new and host-independent toolchain
(compiler, assembler, linker, libraries, and a few useful utilities). The second step uses this toolchain to build the
other essential tools.

Thefiles compiled in this chapter will be installed under the $LFS/ t ool s directory to keep them separate from the
filesinstalled in the next chapter and the host production directories. Since the packages compiled here are temporary,
we do not want them to pollute the soon-to-be LFS system.

5.2. Toolchain Technical Notes

This section explains some of the rationale and technical details behind the overall build method. It is not essential to
immediately understand everything in this section. Most of thisinformation will be clearer after performing an actual
build. This section can be referred back to at any time during the process.

The overall goal of Chapter 5 is to provide atemporary environment that can be chrooted into and from which can
be produced a clean, trouble-free build of the target LFS system in Chapter 6. Along the way, we separate the new
system from the host system as much as possible, and in doing so, build a self-contained and self-hosted toolchain. It
should be noted that the build process has been designed to minimize the risks for new readers and provide maximum
educational value at the same time.

1 I mportant

Before continuing, be aware of the name of the working platform, often referred to as the target triplet.
Many times, the target triplet will probably be i686-pc-linux-gnu. A simple way to determine the name of
the target triplet is to run the config.guess script that comes with the source for many packages. Unpack
the Binutils sources and run the script: . / conf i g. guess and note the output.

Also be aware of the name of the platform's dynamic linker, often referred to as the dynamic loader (not
to be confused with the standard linker Id that is part of Binutils). The dynamic linker provided by Glibc
finds and loads the shared libraries needed by a program, prepares the program to run, and then runsit. The
name of the dynamic linker will usually bel d- | i nux. so. 2. On platforms that are less prevalent, the
name might bel d. so. 1, and newer 64 bit platforms might be named something else entirely. The name
of the platform's dynamic linker can be determined by looking inthe/ | i b directory on the host system.
A sure-fire way to determine the name is to inspect a random binary from the host system by running:
readel f -1 <nane of binary> | grep interpreter andnotingtheoutput. The authoritative
reference covering all platformsisintheshl i b- ver si ons filein the root of the Glibc source tree.

Some key technical points of how the Chapter 5 build method works:

» Theprocessissimilar in principle to cross-compiling, whereby tools installed in the same prefix work in
cooperation, and thus utilize alittle GNU “magic”
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» Careful manipulation of the standard linker's library search path ensures programs are linked only against chosen
libraries

» Careful manipulation of gcc'sspecs file tells the compiler which target dynamic linker will be used

Binutils is installed first because the configure runs of both GCC and Glibc perform various feature tests on the
assembler and linker to determine which software featuresto enable or disable. Thisis more important than one might
first realize. An incorrectly configured GCC or Glibc can result in a subtly broken toolchain, where the impact of
such breakage might not show up until near the end of the build of an entire distribution. A test suite failure will
usually highlight this error before too much additional work is performed.

Binutilsinstallsitsassembler and linker intwo locations,/ t ool s/ bi nand/ t ool s/ $TARGET_TRI PLET/ bi n.
The tools in one location are hard linked to the other. An important facet of the linker is its library search order.
Detailed information can be obtained from Id by passing it the- - ver bose flag. For example,anl d - - ver bose
| grep SEARCH will illustrate the current search paths and their order. It shows which files are linked by Id
by compiling a dummy program and passing the - - ver bose switch to the linker. For example, gcc dummy. c
-W, --verbose 2>&1 | grep succeeded will show al the files successfully opened during the linking.

The next package installed is GCC. An example of what can be seen during its run of configureis:

checki ng what assenbler to use...
/tool s/i686-pc-Iinux-gnu/bin/as
checking what linker to use... /tools/i686-pc-Ilinux-gnu/bin/ld

Thisisimportant for the reasons mentioned above. It a'so demonstrates that GCC's configure script does not search
the PATH directories to find which tools to use. However, during the actual operation of gcc itself, the same search
paths are not necessarily used. To find out which standard linker gcc will use, run: gcc - pri nt - pr og- nanme=I d.

Detailed information can be obtained from gcc by passing it the - v.command line option while compiling a dummy
program. For example, gcc - v dunmy. ¢ will show detailed information about the preprocessor, compilation, and
assembly stages, including gec's included search paths and their order.

The next package installed is Glibc. The most important considerations for building Glibc are the compiler, binary
tools, and kernel headers. The compiler is generaly not an issue since Glibc will aways use the gcc found in a
PATH directory. The binary tools and kernel headers can be a bit more complicated. Therefore, take no risks and
use the available configure switches to enforce the correct selections. After the run of configur e, check the contents
of the confi g. make filein the gl i bc- bui | d directory for all important details. Note the use of CC="gcc
- B/ t ool s/ bi n/" to control which binary tools are used and the use of the - nost di nc and - i syst emflags
to control the compiler's include search path. These items highlight an important aspect of the Glibc package—it is
very self-sufficient in terms of its build machinery and generally does not rely on toolchain defaults.

After the Glibc installation, make some adjustments to ensure that searching and linking take place only within the
/ t ool s prefix. Install an adjusted Id, which has a hard-wired search path limited to/ t ool s/ | i b. Then amend
gcc's specs file to point to the new dynamic linker in/ t ool s/ i b. Thislast step is vital to the whole process.
As mentioned above, a hard-wired path to a dynamic linker is embedded into every Executable and Link Format
(ELF)-shared executable. This can be inspected by running: r eadel f -1 <nanme of binary> | grep
i nt er preter. Amending gcc's specs file ensures that every program compiled from here through the end of this
chapter will use the new dynamic linker in/ t ool s/ 1i b.

For the second pass of GCC, its sources also need to be modified to tell GCC to use the new dynamic linker. Failure
to do so will result in the GCC programs themselves having the name of the dynamic linker from the host system's
/1'i b directory embedded into them, which would defeat the goal of getting away from the host.
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During the second pass of Binutils, we are able to utilizethe - - wi t h-1 i b- pat h configure switch to control Id's
library search path. From this point onwards, the core toolchain is self-contained and self-hosted. The remainder of
the Chapter 5 packages all build against the new Glibcin/ t ool s.

Upon entering the chroot environment in Chapter 6, the first major package to be installed is Glibc, due to its
self-sufficient nature mentioned above. Once this Glibc isinstalled into / usr , perform a quick changeover of the
toolchain defaults, then proceed in building the rest of the target LFS system.

5.3. General Compilation Instructions

When building packages there are several assumptions made within the instructions:

» Severa of the packages are patched before compilation, but only when the patch is needed to circumvent a
problem. A patch is often needed in both this and the next chapter, but sometimesin only one or the other.
Therefore, do not be concerned if instructions for a downloaded patch seem to be missing. Warning messages
about offset or fuzz may also be encountered when applying a patch. Do not worry about these warnings, as the
patch was still successfully applied.

» During the compilation of most packages, there will be several warnings that scroll by on the screen. These
are normal and can safely be ignored. These warnings are as they appear—warnings about deprecated, but
not invalid, use of the C or C++ syntax. C standards change fairly often, and some packages still use the older
standard. Thisis not a problem, but does prompt the warning.

1 I mportant

After installing each package, delete its source and build directories, unless specifically instructed
otherwise. Deleting the sources prevents mis-configuration when the same package is reinstalled later.

» Check onelast time that the LFS environment variable is set up properly:
echo $LFS

Make sure the output shows the path to the LFS partition's mount point, whichis/ mt /| f s, using our
example.

* Finaly, onelast important item must be emphasized:

' I mportant

Before issuing the build instructions for a package, the package should be unpacked asuser | f s, and a
cd into the created directory should be performed. The build instructions assume that the bash shell is
inuse.
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5.4. Binutils-2.18 - Pass 1

The Binutils package contains alinker, an assembler, and other tools for handling object files.

Approximate build time: 1 SBU
Required disk space: 213 MB

5.4.1. Installation of Binutils

It isimportant that Binutils be the first package compiled because both Glibc and GCC perform various tests on the
available linker and assembler to determine which of their own features to enable.

Binutils does not recognize versions of Texinfo newer than 4.9. Fix thisissue by applying the following patch:
patch -Npl -i ../binutils-2.18-configure-1.patch

The Binutils documentation recommends building Binutils outside of the source directory in a dedicated build
directory:

nkdir -v ../binutils-build
cd ../binutils-build

Note

In order for the SBU valueslisted in the rest of the book to be of any use, measure the time it takes to build
this package from the configuration, up to and including the first install. To achieve this easily, wrap the
three commands in atime command likethis:time { ./configure ... && nake && mnake
install; }.

Now prepare Binutils for compilation:

CC="gcc -Blusr/bin/" ../binutils-2.18/ configure \
--prefix=/tools --disable-nls --disable-werror

The meaning of the configure options:

CC="gcc -Bl/usr/bin/"
Thisforces gcc to prefer the linker fromthehost in/ usr / bi n. Thisis necessary on some hosts where the new
Id built here is not compatible with the host's gcc.

--prefix=/tools
This tells the configure script to prepare to install the Binutils programsinthe/ t ool s directory.

--di sable-nls
This disables internationalization asi18n is not needed for the temporary tools.

--di sabl e-werror
This prevents the build from stopping in the event that there are warnings from the host's compiler.

Continue with compiling the package:
make

Compilation is now complete. Ordinarily we would now run the test suite, but at this early stage the test suite
framework (Tcl, Expect, and DgjaGNU) is not yet in place. The benefits of running the tests at this point are minimal
since the programs from this first pass will soon be replaced by those from the second.
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Install the package:

make i nstall

Next, prepare the linker for the “ Adjusting” phase later on:

make -C I d cl ean
make -C |d LIB PATH=/tools/lib
cp -v Id/1d-new /tool s/bin

The meaning of the make parameters:

-Cld clean
This tells the make program to remove all compiled filesinthe| d subdirectory.

-Cld LIB PATH=/tools/lib
This option rebuilds everything in the | d subdirectory. Specifying the L1 B_PATH Makefile variable on the
command line allows us to override the default value and point it to the temporary tools location. The value of
this variable specifies the linker's default library search path. This preparation is used later in the chapter.

Details on this package are located in Section 6.11.2, “ Contents of Binutils.”
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55.GCC-4.3.2-Pass 1

The GCC package contains the GNU compiler collection, which includes the C and C++ compilers.

Approximate build time: 22 SBU
Required disk space: 1.1GB

5.5.1. Installation of GCC

GCC now requires the GMP and MPFR packages. As these packages may not be included in your host distribution,
they will be built with GCC.

tar -jxf ../npfr-2.3.2. tar.bz2
nv mpfr-2.3.2 npfr
tar -jxf ../gnp-4.2.4.tar.bz2
m/ gnp-4.2.4 gnp

The GCC documentation recommends building GCC outside of the source directory in a dedicated build directory:

nmkdir -v ../gcc-build
cd ../gcc-build

Prepare GCC for compilation:

CC="gcc -Blusr/bin/" ../gcc-4.3.2/configure \
--prefix=/tools --with-local -prefix=/tools --disable-nls \
--di sabl e-shared --disabl e-libssp --enabl e-1 anguages=c

The meaning of the configure options:

CC="gcc -Bl/usr/bin/"
Thisforces gcc to prefer the linker fromthe host in/ usr / bi n. Thisis necessary on some hosts where the new
Id built in the previous section is not compatible with the host's gcc.

--with-1ocal -prefix=/tools
The purpose of this switchisto remove/ usr/ | ocal /i ncl ude from gcc's include search path. Thisis not
absolutely essential, however, it helps to minimize the influence of the host system.

- - di sabl e-shared
This switch forces GCC to link itsinternal libraries statically. We do thisto avoid possible issues with the host
system.

--di sabl e-1ibssp
This switch prevents a conflict with older versions of glibc which can cause the build to fail.

- - enabl e- | anguages=c
This option ensures that only the C compiler is built. Thisis the only language needed now.

Thefollowing command will compile GCC not once, but several times. It uses the programs compiled in afirst round
to compileitself asecond time, and then again athird time. It then compares these second and third compilesto make
sure it can reproduce itself flawlessly. Thisis called “bootstrapping”. Building GCC in this way ensures that it was
compiled correctly and isnow the default configuration for the rel eased package. Continue with compiling by running:

make
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Compilation is now complete. At this point, the test suite would normally be run, but, as mentioned before, the test
suite framework is not in place yet. The benefits of running the tests at this point are minimal since the programs
from thisfirst pass will soon be replaced.

Install the package:

make i nstall

Using - - di sabl e- shar ed means that the | i bgcc_eh. a file isn't created and installed. The Glibc package
depends on thislibrary asit uses- | gcc__eh within its build system. We can satisfy that dependency by creating a
symlinktol i bgcc. a, since that file will end up containing the objects normally contained in | i bgcc_eh. a.

In -vs libgcc.a "gcc -print-libgcc-file-nanme | \
sed 's/libgcc/ & eh/'”

As a finishing touch, create a symlink. Many programs and scripts run cc instead of gcc, which is used to keep
programs generic and therefore usable on all kinds of UNIX systems where the GNU C compiler is not always
installed. Running cc leaves the system administrator free to decide which C compiler to install:

In -vs gcc /tools/bin/cc

Details on this package are located in Section 6.14.2, “ Contents of GCC.”
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5.6. Linux-2.6.27.4 APl Headers

The Linux APl Headers expose the kernel's API for use by Glibc.
Approximate build time: 0.1 SBU

Required disk space: 341 MB
5.6.1. Installation of Linux APl Headers

The Linux kernel needs to expose an Application Programming Interface (API) for the system's C library (Glibc in
LFS) to use. Thisisdone by way of sanitizing various C header filesthat are shipped in the Linux kernel sourcetarball.

First, make sure there are no stale files and dependencies lying around from previous activity:

make nr proper

Now test and extract the user-visible kernel headersfrom the source. They are placed in an intermediatelocal directory
and copied to the needed location because the extraction process removes any existing filesin the target directory.

make headers check
make | NSTALL HDR PATH=dest headers_install
cp -rv dest/include/* /tools/include

Details on this package are located in Section 6.7.2, “ Contents of Linux APl Headers.”
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5.7. Glibc-2.8-20080929

The Glibc package contains the main C library. This library provides the basic routines for allocating memory,
searching directories, opening and closing files, reading and writing files, string handling, pattern matching,
arithmetic, and so on.

Approximate build time: 7.6 SBU

Required disk space: 407 MB

5.7.1. Installation of Glibc
Fix apotential issueif / et ¢/ |1 d. so. pr el oad isused on the host system.

sed -i 's@etc/ld.so.preload@tools/etc/ld.so.preload@ elf/rtld.c
The Glibc documentation recommends building Glibc outside of the source directory in a dedicated build directory:

nkdir -v ../glibc-build
cd ../glibc-build

Because Glibc no longer supports 386, its devel opers say to use the compiler flag - mar ch=i 486 when building it
for x86 machines. There are several ways to accomplish that, but testing shows that the flag is best placed inside the
build variable “CFLAGS’. Instead of overriding completely what Glibc's internal build system uses for CFLAGS,
append the new flag to the existing contents of CFLAGS by making use of the special file confi gpar nms. The
-mtune=native flag is also necessary to reset areasonable value for -mtune that is changed when setting -march.

echo "CFLAGS += -march=i 486 -ntune=native" > configparns
Next, prepare Glibc for compilation:

../glibc-2.8-20080929/configure --prefix=/tools \
--di sabl e-profile --enabl e-add-ons \
--enabl e-kernel =2. 6.0 --with-binutils=/tools/bin\
--w thout-gd --w th-headers=/tool s/include \
--W t hout - sel i nux

The meaning of the configure options:

--di sable-profile
This builds the libraries without profiling information. Omit this option if profiling on the temporary tools is
necessary.

- - enabl e- add- ons
Thistells Glibc to use the NPTL add-on asits threading library.

--enabl e-kernel =2. 6.0
Thistells Glibc to compile the library with support for 2.6.x Linux kernels.

--with-binutil s=/tool s/bin

While not required, this switch ensures that there are no errors pertaining to which Binutils programs get used
during the Glibc build.

--w t hout - gd
This preventsthe build of the memusagestat program, which insists on linking against the host'slibraries (libgd,
libpng, libz, etc.).
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--wi t h-header s=/t ool s/i ncl ude

This tells Glibc to compile itself against the headers recently installed to the tools directory, so that it knows
exactly what features the kernel has and can optimize itself accordingly.

--W t hout - sel i nux
When building from hoststhat include SELinux functionality (e.g., Fedora Core 3), Glibc will build with support
for SELinux. Asthe LFS tools environment does not contain support for SELinux, a Glibc compiled with such
support will fail to operate correctly.

During this stage the following warning might appear:

configure: WARNI NG

* % *

* % %

* % *

* % %

These auxiliary progranms are m ssing or

i nconpati bl e versions: nsgfnt

sonme features wll be disabl ed.

Check the I NSTALL file for required versions.

The missing or incompatible msgfmt program is generally harmless, but it can sometimes cause issues when running
the test suite. This msgfmt program is part of the Gettext package which the host distribution should provide. If
msgfmt is present but deemed incompatible, upgrade the host system's Gettext package or continue without it and
seeif the test suite runs without problems regardless.

Compile the package:

make

This package does come with a test suite, however, it cannot be run at this time because we do not have a C++

compiler yet.

The install stage of Glibc will issue a harmless warning at the end about the absence of / t ool s/ etc/ | d. so.
conf . Prevent thiswarning with:

nkdir -v /tool s/etc
touch /tool s/etc/ld. so. conf

Install the package:

make i nstal l

Different countries and cultures have varying conventions for how to communicate. These conventions range
from the format for representing dates and times to more complex issues, such as the language spoken. The
“internationalization” of GNU programs works by locale.

Note

If the test suites are not being run in this chapter (as per the recommendation), there is no need to install
the locales now. The appropriate locales will be installed in the next chapter. To install the Glibc locales
anyway, use instructions from Section 6.9, “ Glibc-2.8-20080929.”

Details on this package are located in Section 6.9.4, “ Contents of Glibc.”
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5.8. Adjusting the Toolchain

Now that the temporary C libraries have been installed, all tools compiled in the rest of this chapter should be linked
against these libraries. In order to accomplish this, the linker and the compiler's specs file need to be adjusted.

The linker, adjusted at the end of the first pass of Binutils, needs to be renamed so that it can be properly found and
used. First, backup the original linker, then replaceit with the adjusted linker. We'll also create alink to its counterpart
in /tool s/$(gcc -dunpmachi ne)/ bi n:

mv -v /tools/bin/{ld,Id-old}

mv/ -v /tool s/$(gcc -dunprachine)/bin/{ld,Id-old}

mv -v /tools/bin/{ld-new, | d}

In -sv /tools/bin/ld /tool s/$(gcc -dunmpmachi ne)/bin/ld

From this point onwards, everything will link only against the librariesin/ t ool s/ |i b.

The next task is to point GCC to the new dynamic linker. This is done by dumping GCC's “specs’ file to alocation
where GCC will look for it by default. A simple sed substitution then alters the dynamic linker that GCC will use.

For the sake of accuracy, it is recommended to use a copy-and-paste method when issuing the following command.
Be sure to visually inspect the specs file and verify that all occurrences of “/lib/Id-linux.so0.2” have been replaced
with “/toolg/lib/Id-linux.s0.2”:

' I mportant

If working on a platform where the name of the dynamic linker is something other than| d- | i nux. so.
2, replace“1d-linux.s0.2” with the name of the platform's dynamic linker in the following commands. Refer
to Section 5.2, “Toolchain Technical Notes,” if necessary.

gcc -dunpspecs | sed 's@Iib/ld-1inux.so.2@tool s&@' \
> “dirnanme $(gcc -print-libgcc-file-nane) /specs

During the build process, GCC runs a script (fixincludes) that scans the system for header files that may need to be
fixed (they might contain syntax errors, for example), and installs the fixed versions in a private include directory.
There is a possibility that, as a result of this process, some header files from the host system have found their way
into GCC's privateinclude directory. Astherest of this chapter only requiresthe headersfrom GCC and Glibc, which
have both been installed at this point, any “fixed” headers can safely be removed. Thishelpsto avoid any host headers
polluting the build environment. Run the following commands to remove the header filesin GCC's private include
directory (you may find it easier to copy and paste these commands, rather than typing them by hand, due to their
length):

GCC_FI XED="di rnane $(gcc -print-libgcc-file-nane) /include-fixed &&
find ${CGCC _FI XED}/* -maxdepth O -xtype d -exec rm-rvf "{}' \; &&
rm-vf “grep -1 "DONOT EDIT TH S FILE" ${GCC FI XED}/ ** &&

unset GCC_FI XED
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Caution

At this point, it isimperative to stop and ensure that the basic functions (compiling and linking) of the new
toolchain are working as expected. To perform a sanity check, run the following commands:

echo "main(){}' > dummy.c
cc dunmy.c
readelf -l a.out | grep ': /tools'

If everything is working correctly, there should be no errors, and the output of the last command will be
of the form:

[ Requesting programinterpreter:
/tool s/lib/ld-1inux.so. 2]

Notethat / t ool s/ | i b appears asthe prefix of the dynamic linker.

If the output is not shown as above or there was no output at all, then something is wrong. Investigate and
retracethe stepsto find out where the problemisand correct it. Thisissue must beresolved before continuing
on. First, perform the sanity check again, using gcc instead of cc. If thisworks, thenthe/ t ool s/ bi n/ cc
symlink ismissing. Revisit Section 5.5, “GCC-4.3.2 - Pass 1,” and install the symlink. Next, ensure that the
PATH s correct. This can be checked by running echo $PATH and verifying that / t ool s/ bi n isat the
head of thelist. If the PATHiswrong it could mean that you are not logged inasuser | f s or that something
went wrong back in Section 4.4, “ Setting Up the Environment.” Another option isthat something may have
gone wrong with the specsfile amendment above. In this case, redo the specsfile amendment, being careful
to copy-and-paste the commands.

Once dl iswell, clean up the test files:

rm-v dummy.c a.out

Note

Building Tcl in the next section will serve as an additional check that the toolchain has been built properly.
If Tcl fails to build, it is an indication that something has gone wrong with the Binutils, GCC, or Glibc
installation, but not with Tcl itself.
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5.9. Tcl-8.5.5

The Tcl package contains the Tool Command Language.

Approximate build time: 0.5 SBU
Required disk space: 36 MB

5.9.1. Installation of Tcl

This package and the next two (Expect and DejaGNU) are installed to support running the test suites for GCC and
Binutils. Installing three packages for testing purposes may seem excessive, but it isvery reassuring, if not essential,
to know that the most important tools are working properly. Even if the test suites are not run in this chapter (they
are not mandatory), these packages are required to run the test suites in Chapter 6.

Prepare Tcl for compilation:

cd uni x
./configure --prefix=/tools

Build the package:

make

Compilation is now complete. As discussed earlier, running the test suite is not mandatory for the temporary tools
here in this chapter. To run the Tcl test suite anyway, issue the following command:

TZ=UTC nake test

The Tcl test suite may experience failures under certain host conditions that are not fully understood. Therefore, test
suite failures here are not surprising, and are not considered critical. The TZ=UTC parameter sets the time zone to
Coordinated Universal Time (UTC), aso known as Greenwich Mean Time (GMT), but only for the duration of the
test suite run. This ensures that the clock tests are exercised correctly. Details on the TZ environment variable are
provided in Chapter 7.

Install the package:

make i nstall

Make the installed library writable so debugging symbols can be removed later:

chnod -v u+w /tools/lib/libtcl8.5.s0

Install Tcl's headers. The next package, Expect, requires them to build.

make install-private-headers

Now make a necessary symbolic link:

In -sv tclsh8.5 /tool s/bin/tclsh

5.9.2. Contents of Tcl

Installed programs: tclsh (link to tclsh8.5) and tclsh8.5
Installed library: libtcl8.5.50

46



Linux From Scratch - Version 6.4

Short Descriptions

tclsh8.5 The Tcl command shell
tclsh A link to tclsh8.5
libtcl8.5.s0 TheTcl library
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5.10. Expect-5.43.0

The Expect package contains a program for carrying out scripted dialogues with other interactive programs.

Approximate build time: 0.1 SBU
Required disk space: 4MB

5.10.1. Installation of Expect
First, fix abug that can result in false failures during the GCC test suite run:

patch -Npl -i ../expect-5.43.0-spawn- 1. patch

Next, fix abug that is aresult of recent Tcl changes:

patch -Npl -i ../expect-5.43.0-tcl _8.5.5 fix-1.patch

Next, force Expect's configure script touse/ bi n/ st ty instead of a/ usr/ | ocal / bi n/ st ty it may find on the
host system. Thiswill ensure that our testsuite tools remain sane for the final builds of our toolchain:

cp -v configure{,.orig}
sed '"s:/usr/local/bin:/bin:" configure.orig > configure

Now prepare Expect for compilation:

./lconfigure --prefix=/tools --with-tcl=/tools/lib \
--with-tclinclude=/tool s/include --wth-x=no

The meaning of the configure options:

--wth-tcl=/tools/lib
Thisensuresthat the configure script finds the Tcl installation in the temporary toolslocation instead of possibly
locating an existing one on the host system.

--with-tclinclude=/tool s/include
This explicitly tells Expect where to find Tcl's internal headers. Using this option avoids conditions where
configur e fails because it cannot automatically discover the location of Tcl's headers.

--W t h-x=no
Thistellsthe configure script not to search for Tk (the Tcl GUI component) or the X Window System libraries,
both of which may reside on the host system but will not exist in the temporary environment.

Build the package:

make

Compilation is now complete. As discussed earlier, running the test suite is not mandatory for the temporary tools
here in this chapter. To run the Expect test suite anyway, issue the following command:

make t est

Note that the Expect test suite is known to experience failures under certain host conditions that are not within our
control. Therefore, test suite failures here are not surprising and are not considered critical.
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Install the package:

make SCRI PTS="" i nstall

The meaning of the make parameter:

SCRI PTS=""
This prevents installation of the supplementary Expect scripts, which are not needed.

5.10.2. Contents of Expect

Installed program: expect
Installed library: libexpect-5.43.a

Short Descriptions

expect Communi cates with other interactive programs according to a script

| i bexpect-5.43. a Containsfunctions that allow Expect to be used as a Tcl extension or to be used directly
from C or C++ (without Tcl)
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5.11. DejaGNU-1.4.4

The DgjaGNU package contains a framework for testing other programs.

Approximate build time:  lessthan 0.1 SBU
Required disk space: 6.2 MB

5.11.1. Installation of DejaGNU
Prepare DejaGNU for compilation:

./configure --prefix=/tools

Build and install the package:

make i nstall

This package does come with a test suite, however, it cannot be run at this time because we do not have a C++
compiler yet.

5.11.2. Contents of DejaGNU
Installed program: runtest

Short Descriptions
runtest A wrapper script that locates the proper expect shell and then runs DgaGNU
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5.12. GCC-4.3.2 - Pass 2

The GCC package contains the GNU compiler collection, which includes the C and C++ compilers.

Approximate build time: 6.5 SBU
Required disk space: 865 MB

5.12.1. Re-installation of GCC

The tools required to test GCC and Binutils—Tcl, Expect and DejaGNU—are installed now. GCC and Binutils can
now be rebuilt, linking them against the new Glibc and testing them properly (if running the test suitesin this chapter).
Please note that these test suites are highly dependent on properly functioning PTY swhich are provided by the host.
PTY saremost commonly implemented viathedevpt s file system. Check to seeif the host systemis set up correctly
in thisregard by performing a quick test:

expect -c "spawn |s"
The response might be:

The system has no nore ptys.
Ask your system adm nistrator to create nore.

If the above message is received, the host does not have its PTY s set up properly. In this case, there is no point in
running the test suites for GCC and Binutils until thisissue is resolved. Please consult the LFS FAQ at http://mww.
linuxfromscratch.org//Ifs/fag.html#no-ptys for more information on how to get PTY sworking.

Aspreviously explained in Section 5.8, “ Adjusting the Toolchain”, under normal circumstancesthe GCC fixincludes
script isrunin order to fix potentially broken header files. As GCC-4.3.2 and Glibc-2.8-20080929 have already been
installed at this point, and their respective header files are known to not require fixing, the fixincludes script is not
required. As mentioned previously, the script may in fact pollute the build environment by installing fixed headers
from the host system into GCC's private include directory. The running of the fixincludes script can be suppressed
by issuing the following commands:

cp -v gcc/ Makefile.in{,.orig}
sed 's@./fixinc\.sh@c true@ gcc/Makefile.in.orig > gcc/Makefile.in

The bootstrap build performed in Section 5.5, “* GCC-4.3.2 - Pass 1” built GCC withthe- f om t - f r ane- poi nt er
compiler flag. Non-bootstrap builds omit this flag by default, so apply the following sed to use it in order to ensure
consistent compiler builds:

cp -v gcc/ Makefile.in{,.tnp}

sed ' s/ "XCFLAGS =$/& -fomt-frame-pointer/' gcc/Makefile.in.tnmp \
> gcc/ Makefile.in
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The following command will change the location of GCC's default dynamic linker to use the one we installed in
/tool s. Itasoremoves/ usr/i ncl ude from GCC's include search path. Doing this now rather than adjusting
the specs file after installation ensures that the new dynamic linker is used during the actual build of GCC. That is,
all of the binaries created during the build will link against the new Glibc. Issue:

for file in $(find gcc/config -name |inux64.h -0 -nanme |inux.h)
do
cp -uv $file{,.orig}
sed -e "s@Ilib\(64\)\?2\(32\)\?/1d@tool s&@' \
-e 's@usr@tools@' S$file.orig > $file
echo "
#undef STANDARD | NCLUDE DI R
#defi ne STANDARD | NCLUDE DI R 0" >> $file
touch $file.orig
done

In casethe above seemshard tofollow, let'sbreak it down abit. First wefind all thefilesunder the gcc/config directory
that are named either | i nux. h or| i nux64. h. For each file found, we copy it to afile of the same name but with
an added suffix of “.orig”. Then the first sed expression prepends “/tools’ to every instance of “/lib/ld”, “/lib64/1d” or
“Nlib32/1d”, while the second one replaces hard-coded instances of “/usr”. Then we add our define statements which
alter the include search path to the end of the file. Finally, we use touch to update the timestamp on the copied files.
When used in conjunction with cp -u, this prevents unexpected changes to the original files in case the command
isinadvertently run twice.

Asin thefirst build of GCC it requires the GMP and MPFR packages. Unpack the tarballs and move them into the
required directory names:

tar -jxf ../npfr-2.3.2.tar.bz2
nv mpfr-2.3.2 npfr
tar -jxf ../gnp-4.2.4.tar.bz2
m/ gnp-4.2.4 gnp

Create a separate build directory again:

nmkdir -v ../gcc-build
cd ../gcc-build

Before starting to build GCC, remember to unset any environment variables that override the default optimization
flags.

Now prepare GCC for compilation:

../gcc-4.3.2/configure --prefix=/tools \
--with-1ocal -prefix=/tools --enable-clocal e=gnu \
--enabl e-shared --enabl e-t hreads=posi x \
--enabl e- __cxa_atexit --enable-languages=c, c++ \
--di sabl e-1i bstdcxx-pch --di sabl e-boot strap

The meaning of the new configure options:

- -enabl e-cl ocal e=gnu
This option ensures the correct locale model is selected for the C++ libraries under all circumstances. If the
configure script finds the de_ DE locale installed, it will select the correct gnu locale model. However, if the
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de DE localeisnot installed, thereistherisk of building Application Binary Interface (ABI)-incompatible C++
libraries because the incorrect generic locale model may be selected.

- -enabl e-t hr eads=posi x
This enables C++ exception handling for multi-threaded code.

--enable- cxa_ atexit

Thisoption allowsuse of __cxa_at exi t, rather than at exi t , to register C++ destructors for local statics
and global objects. This option is essential for fully standards-compliant handling of destructors. It also affects
the C++ ABI, and therefore results in C++ shared libraries and C++ programs that are interoperable with other
Linux distributions.

- - enabl e- | anguages=c, c++
This option ensures that both the C and C++ compilers are built.

--di sabl e-11i bstdcxx-pch
Do not build the pre-compiled header (PCH) for| i bst dc++. It takesup alot of space, and we have no usefor it.

- - di sabl e-boot strap

Bootstrapping the compiler is now the default for GCC. However, our build method should provide us with a
solid compiler without the need to bootstrap each time.

Compile the package:

make

Compilation is now complete. As previously mentioned, running the test suites for the temporary tools compiled in
this chapter is not mandatory. To run the GCC test suite anyway, use the following command:

make -k check

The - k flag is used to make the test suite run through to completion and not stop at the first failure. The GCC test
suite is very comprehensive and is almost guaranteed to generate afew failures.

For adiscussion of test failures that are of particular importance, please see Section 6.14, “GCC-4.3.2.”

Install the package:

make i nstal l
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A Caution

At this point, it isimperative to stop and ensure that the basic functions (compiling and linking) of the new
toolchain are working as expected. To perform a sanity check, run the following commands:

echo "main(){}' > dummy.c
cc dunmy.c
readelf -l a.out | grep ': /tools'

If everything is working correctly, there should be no errors, and the output of the last command will be
of the form:

[ Requesting programinterpreter:
/tool s/lib/ld-1inux.so. 2]

Notethat / t ool s/ | i b appears asthe prefix of the dynamic linker.

If the output is not shown as above or there was no output at all, then something is wrong. Investigate and
retracethe stepsto find out where the problemisand correct it. Thisissue must beresolved before continuing
on. First, perform the sanity check again, using gcc instead of cc. If thisworks, thenthe/ t ool s/ bi n/ cc
symlink ismissing. Revisit Section 5.5, “GCC-4.3.2 - Pass 1,” and install the symlink. Next, ensure that the
PATH s correct. This can be checked by running echo $PATH and verifying that / t ool s/ bi n isat the
head of thelist. If the PATHiswrong it could mean that you are not logged inasuser | f s or that something
went wrong back in Section 4.4, “ Setting Up the Environment.” Another option isthat something may have
gone wrong with the specsfile amendment above. In this case, redo the specsfile amendment, being careful
to copy-and-paste the commands.

Once dl iswell, clean up the test files:

rm-v dummy.c a.out

Details on this package are located in Section 6.14.2, “ Contents of GCC.”
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5.13. Binutils-2.18 - Pass 2

The Binutils package contains alinker, an assembler, and other tools for handling object files.

Approximate build time: 1 SBU
Required disk space: 177 MB

5.13.1. Re-installation of Binutils

Binutils does not recognize versions of Texinfo newer than 4.9. Fix thisissue by applying the following patch:

patch -Npl -i ../binutils-2.18-configure-1.patch

Create a separate build directory again:

nkdir -v ../binutils-build
cd ../binutils-build

Prepare Binutils for compilation:

../binutils-2.18/configure --prefix=/tools \
--disable-nls --with-lib-path=/tools/lib

The meaning of the new configure options:

--with-lib-path=/tools/lib
This tells the configure script to specify the library search path during the compilation of Binutils, resulting in
/tool s/1i b being passed to the linker. This prevents the linker from searching through library directories
on the host.

Compile the package:

make

Compilation is now complete. As discussed earlier, running the test suite is not mandatory for the temporary tools
here in this chapter. To run the Binutils test suite anyway, issue the following command:

make check

Install the package:

make i nstal l

Now prepare the linker for the “ Re-adjusting” phase in the next chapter:

make -C I d clean
make -C Id LIB PATH=/usr/lib:/lib
cp -v Id/Id-new /tool s/bin

Details on this package are located in Section 6.11.2, “ Contents of Binutils.”
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5.14. Ncurses-5.6

The Ncurses package contains libraries for terminal-independent handling of character screens.

Approximate build time: 0.7 SBU
Required disk space: 30 MB

5.14.1. Installation of Ncurses

Prepare Ncurses for compilation:

./configure --prefix=/tools --with-shared \
--w t hout - debug --w t hout-ada --enabl e-overwite

The meaning of the configure options:

--W t hout - ada
This ensures that Ncurses does not build support for the Ada compiler which may be present on the host but will
not be available once we enter the chroot environment.

--enabl e-overwite

This tells Ncurses to install its header files into /tools/include, instead of
/t ool s/include/ ncur ses, to ensure that other packages can find the Ncurses headers successfully.

Compile the package:

make

This package has a test suite, but it can only be run after the package has been installed. The tests reside in the
t est/ directory. Seethe READVE file in that directory for further details.

Install the package:

make i nstal l

Details on this package are located in Section 6.22.2, “ Contents of Ncurses.”
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5.15. Bash-3.2

The Bash package contains the Bourne-Again SHell.

Approximate build time: 0.4 SBU
Required disk space: 22 MB

5.15.1. Installation of Bash
Apply fixes for several bugs discovered since the initial release of Bash-3.2:

patch -Npl -i ../bash-3.2-fixes-8. patch

Prepare Bash for compilation:

./configure --prefix=/tools --wthout-bash-malloc \
ac_cv_func_wor ki ng_nkti ne=yes

The meaning of the configure options:

--w t hout - bash-mal | oc
This option turns off the use of Bash's memory allocation (mal | oc) function which is known to cause
segmentation faults. By turning this option off, Bash will usethemal | oc functionsfrom Glibc which are more
stable.

ac_cv_func_wor ki ng_nkti ne=yes
This parameter bypasses the search for mktime in configure and uses the version in glibc. The is necessary due
to a change in gcc that has not been incorporated into this package yet.

Compile the package:

make

Compilation is now complete. As discussed earlier, running the test suite is not mandatory for the temporary tools
here in this chapter. To run the Bash test suite anyway, issue the following command:

make tests

Install the package:

make i nstal l

Make alink for the programs that use sh for a shell:

In -vs bash /tool s/bin/sh

Details on this package are located in Section 6.30.2, “ Contents of Bash.”
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5.16. Bzip2-1.0.5

The Bzip2 package contains programs for compressing and decompressing files. Compressing text files with bzip2
yields a much better compression percentage than with the traditional gzip.

Approximate build time:  lessthan 0.1 SBU
Required disk space: 4.8 MB

5.16.1. Installation of Bzip2

The Bzip2 package does not contain a configur e script. Compile and test it with:

make

Install the package:

make PREFI X=/tool s install

Details on this package are located in Section 6.31.2, “ Contents of Bzip2.”
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5.17. Coreutils-6.12

The Coreutils package contains utilities for showing and setting the basic system characteristics.

Approximate build time: 0.7 SBU
Required disk space: 83MB

5.17.1. Installation of Coreutils

There's an internal issue with Coreutils which makes some of the programs behave abnormally if you build using an
older kernel. Apply a patch to fix the issue:

patch -Npl -i ../coreutils-6.12-0old _build_kernel-1. patch

Prepare Coreutils for compilation:

./configure --prefix=/tools --enable-install-progranrhostnane

The meaning of the configure options:

--enabl e-i nstal | - program=host nane
This enables the hostname binary to be built and installed — it is disabled by default but is required by the Perl
test suite.

Compile the package:

make

Compilation is now complete. As discussed earlier, running the test suite is not mandatory for the temporary tools
here in this chapter. To run the Coreutils test suite anyway, issue the following command:

make RUN_EXPENSI VE_TESTS=yes check

The RUN_EXPENSI VE_TESTS=yes parameter tellsthetest suite to run several additional teststhat are considered
relatively expensive (in terms of CPU power and memory usage) on some platforms, but generally are not aproblem
on Linux.

Install the package:

make i nstal l

The above command refusestoinstall su because the program cannot beinstalled setuid root asanon-privileged user.
By manually installing it with a different name, we can useit for running tests in the final system as a non-privileged
user and we keep a possibly useful su from our host first in our PATH. Install it with:

cp -v src/su /tool s/bin/su-tools

Details on this package are located in Section 6.18.2, “ Contents of Coreutils.”
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5.18. Diffutils-2.8.1

The Diffutils package contains programs that show the differences between files or directories.

Approximate build time: 0.1 SBU
Required disk space: 6.2 MB

5.18.1. Installation of Diffutils
Prepare Diffutils for compilation:

./configure --prefix=/tools

Compile the package:

make

This package does not come with atest suite.

Install the package:

make i nstal l

Details on this package are located in Section 6.32.2, “ Contents of Diffutils.”
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5.19. E2fsprogs-1.41.3

The E2fsprogs package contains the utilities for handling the ext 2 file system. It also supportsthe ext 3 journaling
file system.

Approximate build time: 0.4 SBU
Required disk space: 37MB
5.19.1. Installation of E2fsprogs

The E2fsprogs documentation recommends that the package be built in a subdirectory of the source tree:

nkdir -v build
cd build

Prepare E2fsprogs for compilation:

../configure --prefix=/tools

Compile the package:

make

Install the static libraries and headers required by Util-linux-ng:

make install-Ilibs

Make the installed static libraries writable so debugging symbols can be removed later.

chnmod -v u+w \
/tools/lib/{libblkid,|ibcomerr,|ibe2p,!|ibext2fs,|ibss,!|ibuuid}.a

Details on this package are located in Section 6.17.2, “ Contents of E2fsprogs.”
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5.20. Findutils-4.4.0

The Findutils package contains programs to find files. These programs are provided to recursively search through
adirectory tree and to create, maintain, and search a database (often faster than the recursive find, but unreliable if
the database has not been recently updated).

Approximate build time: 0.3 SBU
Required disk space: 20 MB

5.20.1. Installation of Findutils

Prepare Findutils for compilation:

./configure --prefix=/tools

Compile the package:

make

Compilation is now complete. As discussed earlier, running the test suite is not mandatory for the temporary tools
here in this chapter. To run the Findutils test suite anyway, issue the following command:

make check

Install the package:

make i nstal l

Details on this package are located in Section 6.35.2, “ Contents of Findutils.”
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5.21. Gawk-3.1.6

The Gawk package contains programs for manipulating text files.

Approximate build time: 0.3 SBU
Required disk space: 19 MB

5.21.1. Installation of Gawk

Prepare Gawk for compilation:

./configure --prefix=/tools ac_cv_func_working_nkti nme=yes

The meaning of the configur e option:

ac_cv_func_wor ki ng_nkti ne=yes
This parameter bypasses the search for mktime in configure and uses the version in glibc. The is necessary due
to achangein gcc that has not been incorporated into this package yet.

Compilation is now complete. As discussed earlier, running the test suite is not mandatory for the temporary tools
here in this chapter. To run the Gawk test suite anyway, issue the following command:

make

To test the results, issue:

make check

Install the package:

make i nstal l

Details on this package are located in Section 6.34.2, “ Contents of Gawk.”
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5.22. Gettext-0.17

The Gettext package contains utilities for internationalization and localization. These allow programsto be compiled
with NLS (Native Language Support), enabling them to output messages in the user's native language.

Approximate build time: 0.8 SBU
Required disk space: 83MB

5.22.1. Installation of Gettext

For our temporary set of tools, we only need to build and install one binary from Gettext.

Prepare Gettext for compilation:

cd gettext-tools
./configure --prefix=/tools --disabl e-shared

The meaning of the configur e option:

- -di sabl e-shared
We do not need to install any of the shared Gettext libraries at thistime, therefore there is no need to build them.

Compile the package:

make -C gnulib-1lib
make -C src nsgfnt

As only one binary has been compiled, it is not possible to run the testsuite without compiling additional support
libraries from the Gettext package. It is therefore not recommended to attempt to run the testsuite at this stage.

Install the msgfmt binary:

cp -v src/nmsgfnt /tool s/bin

Details on this package are located in Section 6.38.2, “ Contents of Gettext.”
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5.23. Grep-2.5.3

The Grep package contains programs for searching through files.

Approximate build time: 0.1 SBU
Required disk space: 6.9 MB

5.23.1. Installation of Grep
Prepare Grep for compilation:

./configure --prefix=/tools \
--di sabl e-perl -regexp \
--w t hout - i ncl uded-r egex

The meaning of the configur e switches:

- - di sabl e- perl -regexp
This ensures that the grep program does not get linked against a Perl Compatible Regular Expression (PCRE)
library that may be present on the host but will not be available once we enter the chroot environment.

--w t hout -i ncl uded-r egex
The configure check for glibc's regex library is broken when building against glibc-2.8. This switch forces the
use of glibc's regex library.

Compile the package:

make

Compilation is now complete. As discussed earlier, running the test suite is not mandatory for the temporary tools
here in this chapter. To run the Grep test suite anyway, issue the following command:

make check

Install the package:

make i nstal l

Details on this package are located in Section 6.39.2, “ Contents of Grep.”
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5.24. Gzip-1.3.12

The Gzip package contains programs for compressing and decompressing files.

Approximate build time:  lessthan 0.1 SBU
Required disk space: 2.2MB

5.24.1. Installation of Gzip

The version of the function “futimens’ used by Gzip is incompatible with the version that current Glibc provides,
so we'll rename the function:

for file in gzip.c lib/utinens.{c,h} ; do\
cp -v $file{,.orig}
sed 's/futimens/gl _& "' $file.orig > $file
done

Prepare Gzip for compilation:

./configure --prefix=/tools

Compile the package:

make

Compilation is now complete. As discussed earlier, running the test suite is not mandatory for the temporary tools
here in this chapter. To run the Gzip test suite anyway, issue the following command:

make check

Install the package:

make i nstal l

Details on this package are located in Section 6.41.2, “ Contents of Gzip.”
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5.25. M4-1.4.12

The M4 package contains a macro processor.

Approximate build time: 0.2 SBU
Required disk space: 10 MB

5.25.1. Installation of M4
Prepare M4 for compilation:
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./configure --prefix=/tools

Compile the package:

make

Compilation is now complete. As discussed earlier, running the test suite is not mandatory for the temporary tools
here in this chapter. To run the M4 test suite anyway, issue the following command:

make check

Install the package:

make i nstal l

Details on this package are located in Section 6.20.2, “ Contents of M4.”
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5.26. Make-3.81

The Make package contains a program for compiling packages.

Approximate build time: 0.1 SBU
Required disk space: 9.6 MB

5.26.1. Installation of Make
Prepare Make for compilation:

./configure --prefix=/tools

Compile the package:

make

Compilation is now complete. As discussed earlier, running the test suite is not mandatory for the temporary tools
here in this chapter. To run the Make test suite anyway, issue the following command:

make check

Install the package:

make i nstal l

Details on this package are located in Section 6.46.2, “ Contents of Make.”
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5.27. Patch-2.5.4

The Patch package contains a program for modifying or creating files by applying a “patch” file typically created
by the diff program.

Approximate build time:  lessthan 0.1 SBU
Required disk space: 1.6 MB

5.27.1. Installation of Patch
Prepare Patch for compilation:

./configure --prefix=/tools

Compile the package:

make

This package does not come with atest suite.

Install the package:

make i nstal l

Details on this package are located in Section 6.49.2, “ Contents of Patch.”
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5.28. Perl-5.10.0

The Perl package contains the Practical Extraction and Report Language.

Approximate build time: 0.9 SBU
Required disk space: 108 MB

5.28.1. Installation of Perl

First apply aseries of patchesto address security issues and adapt some hard-wired pathsto the C library by applying
the following patch:

patch -Npl -i ../perl-5.10.0-consolidated-1. patch

Prepare Perl for compilation (make sureto get the 'DatalDumper Fentl |O POSI X' part of the command correct—they
are al letters):

sh Configure -des -Dprefix=/tools \
-Dstatic_ext="Datal/Dunper Fcntl 0O POSIX

The meaning of the configure options:

-Dstatic_ext="Datal/Dunper Fcntl 0O POSIX
This tells Perl to build the minimum set of static extensions needed for installing and testing the Coreutils and
Glibc packages in the next chapter.

Only afew of the utilities contained in this package, and one of its libraries need to be built:

make perl utilities ext/Errno/pmto_blib

Although Perl comes with atest suite, it is not recommended to run it at this point. Only part of Perl was built and
running make test now will cause the rest of Perl to be built aswell, which isunnecessary at this point. The test suite
can be run in the next chapter if desired.

Install these tools and their libraries:

cp -v perl pod/ pod2man /tool s/bin
nkdir -pv /tools/lib/perl5/5.10.0
cp -Rv lib/* /tools/lib/perl5/5.10.0

Details on this package are located in Section 6.26.2, “ Contents of Perl.”
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5.29. Sed-4.1.5

The Sed package contains a stream editor.

Approximate build time: 0.1 SBU
Required disk space: 6.1 MB

5.29.1. Installation of Sed
Prepare Sed for compilation:
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./configure --prefix=/tools

Compile the package:

make

Compilation is now complete. As discussed earlier, running the test suite is not mandatory for the temporary tools
here in this chapter. To run the Sed test suite anyway, issue the following command:

make check

Install the package:

make i nstal l

Details on this package are located in Section 6.16.2, “ Contents of Sed.”
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5.30. Tar-1.20

The Tar package contains an archiving program.

Approximate build time: 0.3 SBU
Required disk space: 19.9MB

5.30.1. Installation of Tar

Prepare Tar for compilation:
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./configure --prefix=/tools

Compile the package:

make

Compilation is now complete. As discussed earlier, running the test suite is not mandatory for the temporary tools
here in this chapter. To run the Tar test suite anyway, issue the following command:

make check

Install the package:

make i nstal l

Details on this package are located in Section 6.54.2, “ Contents of Tar.”
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5.31. Texinfo-4.13a

The Texinfo package contains programs for reading, writing, and converting info pages.

Approximate build time: 0.3 SBU
Required disk space: 20 MB

5.31.1. Installation of Texinfo

Prepare Texinfo for compilation:

./configure --prefix=/tools

Compile the package:

make

Compilation is now complete. As discussed earlier, running the test suite is not mandatory for the temporary tools
here in this chapter. To run the Texinfo test suite anyway, issue the following command:

make check

Install the package:

make i nstal l

Details on this package are located in Section 6.55.2, “ Contents of Texinfo.”
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5.32. Util-linux-ng-2.14.1

The Util-linux-ng package contains miscellaneous utility programs. Among them are utilities for handling file
systems, consoles, partitions, and messages.

Approximate build time:  lessthan 0.1 SBU
Required disk space: 19 MB

5.32.1. Installation of Util-linux-ng

Prepare Util-linux-ng for compilation:

./configure --prefix=/tools

Only afew of the utilities contained in this package need to be built:

make BLKID LIBS="-Iblkid -luuid" -C nount nount unobunt
make -C text-utils nore

The meaning of the make parameter:

BLKI D LI BS="-1bl kid -1 uuid"

When building only asubset of the package, thel i buui d. a library isnot pulled into the build asit is supposed
to. This command overrides the default from the Makefi | e.

This package does not come with atest suite.

Copy these programs to the temporary tools directory:

cp -v mount/{,u}nount text-utils/nore /tools/bin

Details on this package are located in Section 6.57.3, * Contents of Util-linux-ng.”
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5.33. Stripping

The stepsin this section are optional, but if the LFS partition is rather small, it is beneficial to learn that unnecessary
itemscan beremoved. The executablesand librariesbuilt so far contain about 70 M B of unneeded debugging symbols.
Remove those symbols with:

strip --strip-debug /tools/lib/*
strip --strip-unneeded /tools/{,s}bin/*

These commands will skip a number of files, reporting that it does not recognize their file format. Most of these are
scripts instead of binaries.

Takecarenottouse- - stri p- unneeded on the libraries. The static ones would be destroyed and the toolchain
packages would need to be built all over again.

To save nearly 20 MB more, remove the documentation:
rm-rf /tool s/{info, man}

At this point, you should have at least 850 MB of free space in $LFS that can be used to build and install Glibc in
the next phase. If you can build and install Glibc, you can build and install the rest too.

5.34. Changing Ownership

Note

The commands in the remainder of this book must be performed while logged in as user r oot and no
longer asuser | f s. Also, double check that $LFS isset inr oot 's environment.

Currently, the $LFS/ t ool s directory is owned by the user | f s, a user that exists only on the host system. If
the $LFS/ t ool s directory is kept as is, the files are owned by a user ID without a corresponding account. This
is dangerous because a user account created later could get this same user ID and would own the $LFS/ t ool s
directory and al the files therein, thus exposing these files to possible malicious manipulation.

To avoid thisissue, you could add the | f s user to the new LFS system later when creating the/ et ¢/ passwd file,
taking care to assign it the same user and group IDs as on the host system. Better yet, change the ownership of the
$LFS/ t ool s directory to user r oot by running the following command:

chown -R root:root $LFS/tools

Although the $LFS/ t ool s directory can be deleted once the LFS system has been finished, it can be retained to
build additional LFS systems of the same book version. How best to backup $LFS/ t ool s is a matter of personal
preference and is | eft as an exercise for the reader.

A Caution

If you intend to keep the temporary tools for use in building future LFS systems, now is the time to back
them up. Subsequent commands in chapter 6 will ater the tools currently in place, rendering them useless
for future builds.
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Chapter 6. Installing Basic System Software

6.1. Introduction

In this chapter, we enter the building site and start constructing the LFS system in earnest. That is, we chroot into the
temporary mini Linux system, make afew final preparations, and then begin installing the packages.

The installation of this software is straightforward. Although in many cases the installation instructions could be
made shorter and more generic, we have opted to provide the full instructions for every package to minimize the
possibilities for mistakes. The key to learning what makes a Linux system work is to know what each package is
used for and why the user (or the system) needs it. For every installed package, a summary of its contentsis given,
followed by concise descriptions of each program and library the package installed.

If using compiler optimizations, please review the optimization hint at http://Amww.linuxfromscratch.
org/hints/downl oads/files/optimization.txt. Compiler optimizations can make a program run slightly faster, but they
may also cause compilation difficulties and problems when running the program. If a package refuses to compile
when using optimization, try to compileit without optimization and seeif that fixes the problem. Even if the package
does compile when using optimization, there is the risk it may have been compiled incorrectly because of the
complex interactions between the code and build tools. Also note that the - mar ch and - nt une options may cause
problemswith thetool chain packages (Binutils, GCC and Glibc). The small potential gainsachieved in using compiler
optimizations are often outweighed by the risks. First-time builders of LFS are encouraged to build without custom
optimizations. The subsequent system will still run very fast and be stable at the same time.

Theorder that packagesareinstalled in this chapter needsto be strictly followed to ensure that no program accidentally
acquires a path referring to / t ool s hard-wired into it. For the same reason, do not compile packages in parallel.
Compiling in parallel may save time (especially on dual-CPU machines), but it could result in a program containing
ahard-wired pathto/ t ool s, which will cause the program to stop working when that directory is removed.

Beforetheinstallation instructions, each installation page providesinformation about the package, including aconcise
description of what it contains, approximately how long it will take to build, and how much disk space is required
during this building process. Following the installation instructions, there is a list of programs and libraries (along
with brief descriptions of these) that the package installs.

6.2. Preparing Virtual Kernel File Systems

Variousfile systems exported by the kernel are used to communicate to and from the kernel itself. These file systems
arevirtual in that no disk space is used for them. The content of the file systems resides in memory.

Begin by creating directories onto which the file systems will be mounted:

nkdir -pv $LFS/{dev, proc, sys}

6.2.1. Creating Initial Device Nodes

When the kernel boots the system, it requires the presence of a few device nodes, in particular the consol e and
nul | devices. The device nodes will be created on the hard disk so that they are available before udevd has been
started, and additionally when Linux isstarted withi ni t =/ bi n/ bash. Create the devices by running thefollowing
commands:

nknod -m 600 $LFS/ dev/console ¢ 5 1
nknod -m 666 $LFS/dev/null c¢c 1 3
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6.2.2. Mounting and Populating /dev

The recommended method of populating the / dev directory with devicesis to mount a virtual filesystem (such as
t npf s) on the/ dev directory, and allow the devices to be created dynamically on that virtual filesystem as they
are detected or accessed. Thisis generally done during the boot process by Udev. Since this new system does not yet
have Udev and has not yet been booted, it is necessary to mount and populate/ dev manually. Thisis accomplished
by bind mounting the host system's/ dev directory. A bind mount is aspecial type of mount that allowsyou to create
amirror of adirectory or mount point to some other location. Use the following command to achieve this:

mount -v --bind /dev $LFS/ dev

6.2.3. Mounting Virtual Kernel File Systems
Now mount the remaining virtual kernel filesystems:

nmount -vt devpts devpts $LFS/ dev/pts
nmount -vt tnpfs shm $LFS/ dev/ shm
nmount -vt proc proc $LFS/ proc

mount -vt sysfs sysfs $LFS/sys

6.3. Package Management

Package Management is an often requested addition to the LFS Book. A Package Manager allows tracking the
installation of filesmaking it easy to remove and upgrade packages. Aswell asthe binary and library files, a package
manager will handletheinstallation of configuration files. Before you begin to wonder, NO—this section will not talk
about nor recommend any particular package manager. What it providesis aroundup of the more popular techniques
and how they work. The perfect package manager for you may be among these techniques or may be a combination
of two or more of these techniques. This section briefly mentions issues that may arise when upgrading packages.

Some reasons why no package manager is mentioned in LFS or BLFS include:

» Dealing with package management takes the focus away from the goals of these books—teaching how a Linux
system is built.

» There are multiple solutions for package management, each having its strengths and drawbacks. Including one
that satisfies all audiencesis difficult.

There are some hints written on the topic of package management. Visit the Hints Project and see if one of them
fits your need.

6.3.1. Upgrade Issues

A Package Manager makes it easy to upgrade to newer versions when they are released. Generally the instructions
in the LFS and BLFS Book can be used to upgrade to the newer versions. Here are some points that you should be
aware of when upgrading packages, especially on arunning system.

* If one of the toolchain packages (Glibc, GCC or Binutils) needs to be upgraded to a newer minor version, itis
safer to rebuild LFS. Though you may be able to get by rebuilding all the packagesin their dependency order,
we do not recommend it. For example, if glibc-2.2.x needs to be updated to glibc-2.3.x, it is safer to rebuild. For
micro version updates, a simple reinstallation usually works, but is not guaranteed. For example, upgrading from
glibc-2.3.4 to glibc-2.3.5 will not usually cause any problems.
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* If apackage containing a shared library is updated, and if the name of the library changes, then all the packages
dynamically linked to the library need to be recompiled to link against the newer library. (Note that thereis
no correlation between the package version and the name of the library.) For example, consider a package
foo-1.2.3 that installs a shared library with name| i bf 00. so. 1. Say you upgrade the package to a newer
version foo-1.2.4 that installs a shared library with namel i bf 00. so. 2. In this case, all packages that are
dynamically linkedto | i bf 00. so. 1 need to be recompiled to link against | i bf 00. so. 2. Note that you
should not remove the previous libraries until the dependent packages are recompiled.

6.3.2. Package Management Techniques

The following are some common package management techniques. Before making a decision on a package manager,
do some research on the various techniques, particularly the drawbacks of the particular scheme.

6.3.2.1. It is All in My Head!

Y es, thisis a package management technique. Some folks do not find the need for a package manager because they
know the packages intimately and know what files are installed by each package. Some users al'so do not need any
package management because they plan on rebuilding the entire system when a package is changed.

6.3.2.2. Install in Separate Directories

This is a simplistic package management that does not need any extra package to manage the installations. Each
package isinstalled in a separate directory. For example, packagefoo-1.1isinstalledin/ usr/ pkg/ f oo- 1. 1 and
asymlink is made from / usr/ pkg/ f oo to/ usr/ pkg/ f oo- 1. 1. When installing a new version foo-1.2, it is
installedin/ usr/ pkg/ f oo- 1. 2 and the previous symlink is replaced by a symlink to the new version.

Environment variables such as PATH, LD LI BRARY PATH, MANPATH, | NFOPATH and CPPFLAGS need to be
expanded to include/ usr / pkg/ f 0o. For more than afew packages, this scheme becomes unmanageable.

6.3.2.3. Symlink Style Package Management

Thisisavariation of the previous package management technique. Each package isinstalled similar to the previous
scheme. But instead of making the symlink, each file is symlinked into the/ usr hierarchy. This removes the need
to expand the environment variables. Though the symlinks can be created by the user to automate the creation, many
package managers have been written using this approach. A few of the popular ones include Stow, Epkg, Graft, and
Depot.

Theinstallation needsto be faked, so that the package thinksthat itisinstalledin/ usr thoughinreality itisinstalled
inthe/ usr/ pkg hierarchy. Installing in this manner is not usually atrivial task. For example, consider that you are
installing a package libfoo-1.1. The following instructions may not install the package properly:

./configure --prefix=/usr/pkg/libfoo/1l.1
make
make install

The installation will work, but the dependent packages may not link to libfoo as you would expect. If you compile
a package that links against libfoo, you may noticethat itislinkedto/ usr/ pkg/ i bf oo/ 1. 1/ 11 b/ |i bf oo.
so. linstead of /usr/ | i b/l i bfoo. so. 1 asyou would expect. The correct approach is to use the DESTDI R
strategy to fake installation of the package. This approach works as follows:

./configure --prefix=/usr
make
make DESTDI R=/usr/pkg/libfoo/1.1 install
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Most packages support this approach, but there are some which do not. For the non-compliant packages, you may
either need to manually install the package, or you may find that it is easier to install some problematic packages
into/ opt .

6.3.2.4. Timestamp Based

In this technique, afile is timestamped before the installation of the package. After the installation, a simple use of
the find command with the appropriate options can generate alog of al the files installed after the timestamp file
was created. A package manager written with this approach isinstall-log.

Though this scheme has the advantage of being simple, it has two drawbacks. If, during installation, the files are
installed with any timestamp other than the current time, those fileswill not be tracked by the package manager. Also,
this scheme can only be used when one package is installed at atime. The logs are not reliable if two packages are
being installed on two different consoles.

6.3.2.5. Tracing Installation Scripts

In this approach, the commands that the installation scripts perform are recorded. There are two techniques that one
can use:

The LD_PRELQAD environment variable can be set to point to alibrary to be preloaded before installation. During
installation, this library tracks the packages that are being installed by attaching itself to various executables such
as cp, install, mv and tracking the system calls that modify the filesystem. For this approach to work, all the
executables need to be dynamically linked without the suid or sgid bit. Preloading the library may cause some
unwanted side-effects during installation. Therefore, it is advised that one performs some tests to ensure that the
package manager does not break anything and logs all the appropriate files.

The second techniqueisto use strace, whichlogsall system calls made during the execution of the installation scripts.

6.3.2.6. Creating Package Archives

In this scheme, the package installation is faked into a separate tree as described in the Symlink style package
management. After the installation, a package archiveis created using the installed files. This archive isthen used to
install the package either on the local machine or can even be used to install the package on other machines.

This approach is used by most of the package managers found in the commercial distributions. Examples of
package managers that follow this approach are RPM (which, incidentally, is required by the Linux Standard Base
Specification), pkg-utils, Debian's apt, and Gentoo's Portage system. A hint describing how to adopt this style of
package management for LFS systemsis|located at http://www.linuxfromscratch.or g/hints/downl oads/fil es/faker oot.
txt.

6.3.2.7. User Based Management

This scheme, unique to LFS, was devised by Matthias Benkmann, and is available from the Hints Project. In this
scheme, each packageisinstalled asaseparate user into the standard | ocations. Files belonging to apackage are easily
identified by checking the user ID. The features and shortcomings of this approach aretoo complex to describein this
section. For the details please see the hint at http://maww.linuxfromscratch.or g/hints/downl oads/filessfmore_control
and_pkg man.txt.
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6.4. Entering the Chroot Environment

It is time to enter the chroot environment to begin building and installing the final LFS system. As user r oot , run
the following command to enter the realm that is, at the moment, populated with only the temporary tools:

chroot "$LFS" /tools/bin/env -i \
HOMVE=/r oot TERME"$TERM' PS1="\u:\wW$ ' \
PATH=/ bi n: /usr/bi n:/sbin:/usr/sbin:/tool s/bin \
/ t ool s/ bi n/ bash --10gin +h

The- i option giventotheenv command will clear all variables of the chroot environment. After that, only the HOVE,
TERM PS1, and PATH variables are set again. The TERM=$TERMconstruct will set the TERMvariable inside chroot
to the same value as outside chroot. This variable is needed for programs like vim and less to operate properly. If
other variables are needed, such as CFLAGS or CXXFLAGS, thisis agood place to set them again.

From this point on, there is no need to use the LFS variable anymore, because all work will be restricted to the LFS
file system. Thisis because the Bash shell istold that $LFS is now the root (/) directory.

Notice that / t ool s/ bi n comes last in the PATH. This means that a temporary tool will no longer be used once
itsfinal version isinstalled. This occurs when the shell does not “remember” the locations of executed binaries—for
this reason, hashing is switched off by passing the +h option to bash.

Note that the bash prompt will say | have no nane! Thisisnorma becausethe/ et ¢/ passwd file has not
been created yet.

Note

It is important that all the commands throughout the remainder of this chapter and the following chapters
are run from within the chroot environment. If you leave this environment for any reason (rebooting for
example), ensure that the virtual kernel filesystems are mounted as explained in Section 6.2.2, “Mounting
and Populating /dev” and Section 6.2.3, “Mounting Virtual Kernel File Systems’ and enter chroot again
before continuing with the installation.

6.5. Creating Directories

It is time to create some structure in the LFS file system. Create a standard directory tree by issuing the following
commands:

nkdir -pv /{bin, boot, etc/opt, hone, |ib, mt, opt}
nkdir -pv /{medial/{fl oppy, cdront, sbin, srv, var}
install -dv -m 0750 /root
install -dv -m 1777 /tmp /var/tnp
nkdir -pv /usr/{,local/}{bin,include,lib,sbin,src}
nmkdir -pv /usr/{,local/}share/{doc,info,l ocal e, man}
nkdir -v /usr/{,local/}share/{m sc,term nfo, zonei nf o}
nkdir -pv /usr/{,local/}share/ man/ man{1. . 8}
for dir in /usr /usr/local; do

I n -sv share/{man, doc,info} $dir
done
nmkdir -v /var/{l ock,log, mail, run, spool }
nkdir -pv /var/{opt,cache,lib/{m sc,|ocate},|ocal}
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Directories are, by default, created with permission mode 755, but this is not desirable for al directories. In the
commands above, two changes are made—one to the home directory of user r oot , and another to the directories
for temporary files.

Thefirst mode change ensuresthat not just anybody can enter the/ r oot directory—the sameasanormal user would
do with his or her home directory. The second mode change makes sure that any user can write to the / t np and
[ var / t np directories, but cannot remove another user's files from them. The latter is prohibited by the so-called
“sticky bit,” the highest bit (1) in the 1777 bit mask.

6.5.1. FHS Compliance Note

Thedirectory treeisbased on the Filesystem Hierarchy Standard (FHS) (available at http: //mmw.pathname.com/fhs/).
In addition to the FHS, we create compatibility symlinks for the man, doc, and i nf o directories since many
packages still try to install their documentation into / usr/ <di rect ory>or/usr/| ocal / <di rectory>as
opposed to / usr/ shar e/ <di rectory>or/usr/ | ocal / share/ <di r ect or y>. The FHS aso stipulates
theexistenceof / usr/ | ocal / ganes and/ usr/ shar e/ ganes. The FHSisnot precise asto the structure of the
[ usr /1 ocal / shar e subdirectory, so we create only the directories that are needed. However, feel free to create
these directoriesif you prefer to conform more strictly to the FHS.

6.6. Creating Essential Files and Symlinks

Some programs use hard-wired paths to programs which do not exist yet. In order to satisfy these programs, create a
number of symbolic links which will be replaced by real files throughout the course of this chapter after the software
has been installed:

In -sv /tool s/bin/{bash, cat, echo, grep, pwd, stty} /bin
In -sv /tool s/bin/perl /usr/bin

In -sv /tools/lib/libgcc_s.so{,.1} /usr/lib

In -sv /tools/lib/libstdc++.s0o{,.6} /usr/lib

I n -sv bash /bin/sh

A proper Linux system maintainsalist of the mounted file systemsin thefile/ et ¢/ nt ab. Normally, thisfilewould
be created when we mount a new file system. Since we will not be mounting any file systems inside our chroot
environment, create an empty file for utilities that expect the presence of / et ¢/ mt ab:

touch /etc/ntab

In order for user r oot to be able to login and for the name “root” to be recognized, there must be relevant entries
inthe/ et ¢/ passwd and/ et c/ gr oup files.

Createthe/ et c/ passwd file by running the following command:

cat > /etc/passwd << "EOF"
root:x:0:0:root:/root:/bin/bash

nobody: x: 99: 99: Unpri vi | eged User:/dev/null:/bin/false
EOF

The actual password for r oot (the“x” used hereisjust a placeholder) will be set later.

82


http://www.pathname.com/fhs/

Linux From Scratch - Version 6.4

Createthe/ et ¢/ gr oup file by running the following command:

cat > /etc/group << "ECF"
root: x: 0:

bi n: x: 1:

Sys: X: 2:

kmem x: 3:

tty: x: 4:
t ape: x: 5
daenon: x
fl oppy: x:
di sk: x: 8:
I p: x:9:
uucp: x: 10:
audi o: x: 11:
vi deo: x: 12:
ut np: x: 13:
usb: x: 14:
cdrom x: 15:
mai | : x: 34:
nogr oup: x: 99:
ECF

o5

The created groups are not part of any standard—they are groups decided on in part by the requirements of the
Udev configuration in this chapter, and in part by common convention employed by a number of existing Linux
distributions. The Linux Standard Base (L SB, available at http://mwww.linuxbase.org) recommends only that, besides
the group r oot with a Group ID (GID) of 0, agroup bi n with aGID of 1 be present. All other group names and
GIDs can be chosen freely by the system administrator since well-written programs do not depend on GID numbers,
but rather use the group's name.

To remove the “I have no name!” prompt, start a new shell. Since a full Glibc was installed in Chapter 5 and the
/ et c/ passwd and/ et ¢/ gr oup files have been created, user name and group name resolution will now work:

exec /tool s/bin/bash --1ogin +h

Note the use of the +h directive. This tells bash not to use its interna path hashing. Without this directive, bash
would remember the paths to binaries it has executed. To ensure the use of the newly compiled binaries as soon as
they areinstalled, the +h directive will be used for the duration of this chapter.

The login, agetty, and init programs (and others) use a number of log files to record information such as who was
logged into the system and when. However, these programs will not write to thelog files if they do not already exist.
Initialize the log files and give them proper permissions:

touch /var/run/utnp /var/log/{btnp,|astl og, w np}
chgrp -v utnp /var/run/utnp /var/log/lastlog
chnod -v 664 /var/run/utnp /var/log/lastl og

The/ var/ run/ ut np file records the users that are currently logged in. The / var /| og/ wt np file records all
logins and logouts. The/ var /| og/ | ast | og file records when each user last logged in. The/ var /| og/ bt np
file records the bad login attempts.
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6.7. Linux-2.6.27.4 APl Headers

The Linux APl Headers expose the kernel's API for use by Glibc.
Approximate build time: 0.1 SBU

Required disk space: 341 MB
6.7.1. Installation of Linux APl Headers

The Linux kernel needs to expose an Application Programming Interface (API) for the system's C library (Glibc in
LFS) to use. Thisisdone by way of sanitizing various C header filesthat are shipped in the Linux kernel sourcetarball.

First, make sure there are no stale files and dependencies lying around from previous activity:

make nr proper

Now test and extract the user-visible kernel headersfrom the source. They are placed in an intermediatelocal directory
and copied to the needed location because the extraction process removes any existing filesin the target directory.

make headers check
make | NSTALL HDR PATH=dest headers_ i nst al
cp -rv dest/include/* /[usr/include

6.7.2. Contents of Linux APl Headers

Installed headers: {usr/include/{ asm{ ,-generic} ,linux,mtd,rdma,sound,video} /* .h

Short Descriptions

[usr/include/{asn, - The Linux API headers
generic},linux,nmd,rdm, sound}/*. h




6.8. Man-pages-3.11

The Man-pages package contains over 1,900 man pages.

Approximate build time:  lessthan 0.1 SBU
Required disk space: 21 MB

6.8.1. Installation of Man-pages
Install Man-pages by running:
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make i nstall

6.8.2. Contents of Man-pages
Installed files: various man pages

Short Descriptions

man pages Describe C programming language functions, important device files, and significant configuration

files
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6.9. Glibc-2.8-20080929

The Glibc package contains the main C library. This library provides the basic routines for allocating memory,
searching directories, opening and closing files, reading and writing files, string handling, pattern matching,
arithmetic, and so on.

Approximate build time:  17.7 SBU testsuite included
Required disk space: 801 MB testsuite included

6.9.1. Installation of Glibc

Note

Some packages outside of LFS suggest installing GNU libiconv in order to translate data from one encoding
to another. The project's home page (http://www.gnu.or g/software/libiconv/) says “This library provides
ani conv() implementation, for use on systems which don't have one, or whose implementation cannot
convert from/to Unicode.” Glibc providesani conv() implementation and can convert from/to Unicode,
therefore libiconv is not required on an LFS system.

The Glibc build system is self-contained and will install perfectly, even though the compiler specsfile and linker are
still pointing at / t ool s. The specsand linker cannot be adjusted before the Glibc install because the Glibc autoconf
tests would give false results and defeat the goal of achieving a clean build.

Inthevi_VN.TCVN locale, bash entersan infiniteloop at startup. It is unknown whether thisisabash bug or aGlibc
problem. Disable installation of thislocale in order to avoid the problem:

sed -i "/vi_VN TCYN d' | ocal edat a/ SUPPORTED
First apply two patches which correct failuresin the test suite:

patch -Npl -i ../glibc-2.8-20080929-iconv_tests-1.patch
patch -Npl -i ../glibc-2.8-20080929-i doubl test-1.patch

Theldd shell script contains Bash-specific syntax. Changeits default program interpreter to /bin/bash in case another
/bin/sh isinstalled as described in the Shells chapter of the BLFS book:

sed -i 's| @ASH@/ bi n/bash|" el f/ldd. bash.in
The Glibc documentation recommends building Glibc outside of the source directory in a dedicated build directory:

nkdir -v ../glibc-build
cd ../glibc-build

Again, add the needed compiler flag to CFLAGS.
echo "CFLAGS += -march=i 486 -ntune=native" > confi gparns
Prepare Glibc for compilation:

../glibc-2.8-20080929/ configure --prefix=/usr \
--di sabl e-profile --enabl e-add-ons \
--enabl e-kernel =2. 6.0 --1i bexecdir=/usr/lib/glibc
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The meaning of the new configur e options:

--libexecdir=/usr/lib/glibc

This changes the location of the pt _chown program from its default of /usr/|ibexec to
lusr/liblglibc.

Compile the package:

make

1 I mportant

In this section, the test suite for Glibc is considered critical. Do not skip it under any circumstance.

Before running the tests, copy afile from the source tree into our build tree to prevent a couple of test failures, then
test the results:

cp -v ../glibc-2.8-20080929/i convdat a/ gconv- nodul es i convdat a
make -k check 2>&1 | tee glibc-check-1Iog
grep Error glibc-check-1og

You will probably see an expected (ignored) failure in the posix’annexc test. In addition the Glibc test suite is
somewhat dependent on the host system. Thisisalist of the most common issues:

» The nptl/tst-cancel1 test will fail when using the 4.1 series of GCC.

» The nptl/tst-clock2 and tst-attr3 tests sometimes fail. The reason is not completely understood, but indications
arethat a heavy system load can trigger these failures.

» The math tests sometimes fail when running on systems where the CPU is not arelatively new genuine Intel or
authentic AMD processor.

* If you have mounted the LFS partition with the noat i me option, the atime test will fail. Asmentioned in
Section 2.4, “Mounting the New Partition”, do not use the noat i me option while building LFS.

* When running on older and slower hardware or on systems under |oad, some tests can fail because of test
timeouts being exceeded.

Though it isaharmless message, theinstall stage of Glibc will complain about the absenceof / et ¢/ | d. so. conf.
Prevent this warning with:

touch /etc/ld. so. conf

Install the package:

make i nstal l

Thelocalesthat can make the system respond in adifferent language were not installed by the above command. None
of the locales are required, but if some of them are missing, testsuites of the future packages would skip important
testcases.
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Individual locales can be installed using the localedef program. E.g., the first localedef command
below combines the / usr/ share/i 18n/1 ocal es/ de_DE charset-independent locale definition with the
[ usr/share/i18n/charmaps/ |1 SO 8859- 1. gz charmap definition and appends the result to the
lusr/1lib/local e/l ocal e-archi ve file. The following instructions will install the minimum set of locales
necessary for the optimal coverage of tests:

nkdir -pv /usr/lib/locale

| ocal edef -i ¢cs CZ -f UTF-8 cs_CZ. UTF-8

| ocal edef -i de_DE -f 1SO 8859-1 de_DE

| ocal edef -i de DE@uro -f |SO 8859-15 de DE@uro
| ocal edef -i de DE -f UTF-8 de DE. UTF-8

| ocal edef -i en HK -f |SO 8859-1 en HK

| ocal edef -i en_PH -f 1SO 8859-1 en_PH

| ocal edef -i en US -f |SO 8859-1 en US

| ocal edef -i en US -f UTF-8 en_US. UTF-8

| ocal edef -i es MX -f | SO 8859-1 es MX

| ocal edef -i fa IR -f UTF-8 fa_ IR

| ocal edef -i fr_FR -f 1SO-8859-1 fr_FR

| ocal edef -i fr_FR@uro -f |SO 8859-15 fr_FR@uro
| ocal edef -i fr_FR -f UTF-8 fr_FR UTF-8

| ocal edef -i it IT -f 1SO-8859-1 it IT

| ocal edef -i ja JP -f EUC-JP ja_JP

| ocal edef -i tr TR -f UTF-8 tr_ TR UTF-8

In addition, install the locale for your own country, language and character set.

Alternatively, install all locales listed in the gl i bc-2. 8-20080929/ 1 ocal edat a/ SUPPORTED file (it
includes every locale listed above and many more) at once with the following time-consuming command:

make | ocal edata/install -l ocal es

Then use the localedef command to create and install locales not listed in the glibc- 2.
8- 20080929/ | ocal edat a/ SUPPORTED file in the unlikely case you need them.

6.9.2. Configuring Glibc

The/ et c/ nsswi tch. conf file needs to be created because, although Glibc provides defaults when thisfile is
missing or corrupt, the Glibc defaults do not work well in a networked environment. The time zone aso needs to
be configured.
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Createanew file/ et ¢/ nsswi t ch. conf by running the following:

cat > /etc/nsswitch. conf << "EOF"
# Begin /etc/nsswtch. conf

passwd: files
group: files
shadow. files

hosts: files dns
networks: files

protocols: files
services: files
ethers: files
rpc: files

# End /etc/nssw tch. conf
EOF

One way to determine the local time zone, run the following script:
t zsel ect

After answering a few questions about the location, the script will output the name of the time zone (e.g.,
America/Edmonton). There are aso some other possible timezones listed in / usr/ shar e/ zonei nf o such as
Canada/Eastern or ESTSEDT that are not identified by the script but can be used.

Then createthe/ et ¢/ | ocal ti e file by running:

Cp -V --renpbve-destination /usr/share/zonei nfo/ <xxx> \
/etc/localtinme

Replace <xxx> with the name of the time zone selected (e.g., Canada/Eastern).
The meaning of the cp option:

--renove-destination
Thisis needed to force removal of the aready existing symbolic link. The reason for copying the file instead of
using a symlink is to cover the situation where / usr ison a separate partition. This could be important when
booted into single user mode.

6.9.3. Configuring the Dynamic Loader

By default, the dynamic loader (/| i b/ 1 d-1i nux. so. 2) searchesthrough /i b and/ usr/|i b for dynamic
libraries that are needed by programs as they are run. However, if there are libraries in directories other than/ 1 i b
and/ usr/1i b,theseneedtobeaddedtothe/ et c/ | d. so. conf fileinorder for thedynamic loader to find them.
Two directories that are commonly known to contain additional librariesare/ usr/l ocal /liband/opt/lib,
so add those directories to the dynamic loader's search path.
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Createanew file/ et ¢/ | d. so. conf by running the following:

cat > /etc/ld.so.conf << "EOF"
# Begin /etc/ld.so.conf

fusr/local/lib
lopt/lib

# End /etc/ld. so. conf

ECF

6.9.4. Contents of Glibc

Installed programs.

Installed libraries:

Short Descriptions

catchsegv
gencat
getconf
getent
iconv
iconvconfig
Idconfig
Idd
Iddlibc4
locale
localedef
mtrace
nscd

pcpr ofiledump
pt_chown

rpcgen
rpcinfo

catchsegv, gencat, getconf, getent, iconv, iconvconfig, Idconfig, Idd, Iddlibc4, locale,
localedef, mtrace, nscd, pcprofiledump, pt_chown, rpcgen, rpcinfo, sin, sprof, tzselect,
xtrace, zdump, and zic

Id.so, libBrokenLocale{aso}, libSegFault.so, libanl.{aso}, libbsd-compat.a,
libc.{aso}, libcidn.so, libcrypt.{aso}, libdl.{aso}, libg.a, libieeea, libm.{aso},
libmcheck.a, libmemusage.so, libnd.{aso}, libnss compat.so, libnss dns.so,
libnss files.so, libnss hesiod.so, libnss nis.so, libnss nisplus.so, libpcprofile.so,
libpthread.{ a,s0}, libresolv.{aso}, librpcsvc.a, librt.{aso}, libthread db.so, and
libutil .{ a,s0}

Can be used to create a stack trace when a program terminates with a segmentation fault
Generates message catal ogues

Displays the system configuration values for file system specific variables

Gets entries from an administrative database

Performs character set conversion

Creates fastloading iconv module configuration files

Configures the dynamic linker runtime bindings

Reports which shared libraries are required by each given program or shared library
Assists Idd with object files

Prints various information about the current locale

Compiles |local e specifications

Reads and interprets amemory trace file and displays a summary in human-readable format
A daemon that provides a cache for the most common name service requests

Dumps information generated by PC profiling

A helper program for grantpt to set the owner, group and access permissions of a slave
pseudo terminal

Generates C code to implement the Remote Procedure Call (RPC) protocol
Makes an RPC call to an RPC server
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A statically linked In program
Reads and displays shared object profiling data

Asks the user about the location of the system and reports the corresponding time zone
description

Traces the execution of a program by printing the currently executed function
The time zone dumper

The time zone compiler

The helper program for shared library executables

Used internally by Glibc as a gross hack to get broken programs (e.g., some Motif
applications) running. See commentsin gl i bc- 2. 8- 20080929/ | ocal e/ br oken_
cur _max. ¢ for moreinformation

The segmentation fault signal handler, used by catchsegv
An asynchronous name lookup library

Providesthe portability needed in order to run certain Berkeley Software Distribution (BSD)
programs under Linux

Themain C library

Used internally by Glibc for handling internationalized domain names in the
get addri nf o() function

The cryptography library
The dynamic linking interface library
Dummy library containing no functions. Previously was a runtime library for g++

Linking in this module forces error handling rules for math functions as defined by the
Institute of Electrical and Electronic Engineers (IEEE). The default is POSIX.1 error
handling

The mathematical library

Turns on memory allocation checking when linked to

Used by memusage to help collect information about the memory usage of a program
The network services library

The Name Service Switch libraries, containing functions for resolving host names, user
names, group names, aliases, services, protocols, etc.

Contains profiling functions used to track the amount of CPU time spent in specific source
code lines

The POSIX threads library

Contains functions for creating, sending, and interpreting packets to the Internet domain
name servers

Contains functions providing miscellaneous RPC services

Contains functions providing most of the interfaces specified by the POSIX.1b Realtime
Extension

Contains functions useful for building debuggers for multi-threaded programs
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[ibutil Contains code for “standard” functions used in many different Unix utilities
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6.10. Re-adjusting the Toolchain

Now that the final C libraries have been installed, it is time to adjust the toolchain again. The toolchain will be
adjusted so that it will link any newly compiled program against these new libraries. Thisis asimilar process used
in the “Adjusting” phase in the beginning of Chapter 5, but with the adjustments reversed. In Chapter 5, the chain
was guided from the host's/ {, usr/ } | i b directoriesto thenew / t ool s/ | i b directory. Now, the chain will be
guided from that same/ t ool s/ | i b directory tothe LFS/ {, usr/} i b directories.

First, backup the / t ool s linker, and replace it with the adjusted linker we made in chapter 5. We'll also create a
link to its counterpartin/ t ool s/ $(gcc - dunprachi ne)/ bi n:

m/ -v /tools/bin/{ld,Id-old}

nmv -v /tool s/$(gcc -dunpnachi ne)/bin/{ld,Id-old}

mv -v /tools/bin/{ld-new, | d}

In -sv /tools/bin/ld /tool s/$(gcc -dunpmachi ne)/bin/ld

Next, amend the GCC specs file so that it points to the new dynamic linker, and so that GCC knows where to find
the correct headers and Glibc start files. A sed command accomplishesthis:

1 Important

If working on a platform where the name of the dynamic linker is something other than| d- | i nux. so.
2, substitute “ld-linux.so0.2” with the name of the platform's dynamic linker in the following commands.
Refer to Section 5.2, “ Toolchain Technical Notes,” if necessary.

gcc -dunpspecs | sed \
-e 's@tools/lib/ld-linux.so.2@I!ib/ld-1inux.so.2@" \
-e '/\*startfile_prefix_spec:/{n;s@*@usr/lib/l @' \
-e '"/\*cpp:/{n;s@@-isystem/usr/include@' >\
“dirnane $(gcc --print-libgcc-file-nane) /specs

It isagood ideato visually inspect the specsfile to verify the intended change was actually made.

It isimperative at this point to ensure that the basic functions (compiling and linking) of the adjusted toolchain are
working as expected. To do this, perform the following sanity checks:

echo "main(){}' > dummy.c
cc dummy.c -v -W, --verbose & dummy. | og
readelf -1 a.out | grep ': /lib

If everything is working correctly, there should be no errors, and the output of the last command will be (allowing
for platform-specific differences in dynamic linker name):

[ Requesting programinterpreter: /lib/ld-1inux.so.2]

Notethat / | i b isnow the prefix of our dynamic linker.

Now make sure that we're setup to use the correct startfiles:

grep -o '/usr/lib.*/crt[1lin].*succeeded" dummy.| og
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If everything is working correctly, there should be no errors, and the output of the last command will be:

fusr/lib/crtl. o succeeded
fusr/lib/crti.o succeeded
fusr/lib/crtn.o succeeded

Verify that the compiler is searching for the correct header files:

grep -B1 "~ Jusr/include' dummy.|og

This command should return successfully with the following output:

#i ncl ude <...> search starts here:
fusr/include

Next, verify that the new linker is being used with the correct search paths:

grep ' SEARCH. */usr/lib" dumry.log |sed '"s|; |\n|g

If everything is working correctly, there should be no errors, and the output of the last command will be:

SEARCH DI R("/t ool s/i686-pc-I|inux-gnu/lib")
SEARCH DI R("/usr/1lib")
SEARCH DI R("/1ib");

Next make sure that we're using the correct libc:

grep "/lib/libc.so.6 " dummy.| og

If everything is working correctly, there should be no errors, and the output of the last command will be:

attenpt to open /lib/libc.so.6 succeeded

Lastly, make sure GCC is using the correct dynamic linker:

grep found dummy. | og ‘

If everything is working correctly, there should be no errors, and the output of the last command will be (allowing
for platform-specific differences in dynamic linker name):

found I d-linux.so.2 at /lib/ld-Ilinux.so.?2

If the output does not appear as shown above or is not received at all, then something is seriously wrong. Investigate
and retrace the steps to find out where the problem is and correct it. The most likely reason is that something went
wrong with the specs file adjustment. Any issues will need to be resolved before continuing on with the process.

Once everything is working correctly, clean up the test files:

rm-v dumy.c a.out dunmy.| og
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6.11. Binutils-2.18

The Binutils package contains a linker, an assembler, and other tools for handling object files.

Approximate build time: 1.7 SBU testsuite included
Required disk space: 186 MB testsuite included

6.11.1. Installation of Binutils

Verify that the PTY s are working properly inside the chroot environment. Check that everything is set up correctly
by performing a simple test:

expect -c "spawn |s"

If the following message shows up, the chroot environment is not set up for proper PTY operation:

The system has no nore ptys.
Ask your system adm nistrator to create nore.

This issue needs to be resolved before running the test suites for Binutils and GCC.

Binutils does not recognize versions of Texinfo newer than 4.9. Fix this issue by applying the following patch:

patch -Npl -i ../binutils-2.18-configure-1.patch

Apply the following patch to prevent some failures when running the the test suite:

patch -Npl -i ../binutils-2.18-GCC43-1. patch

Suppress the installation of an outdated st andar ds. i nf o file asanewer oneisinstalled later on in the Autoconf
instructions:

rm-fv etc/standards.info
sed -i.bak '/l NFQ s/standards.info //' etc/Makefile.in

The Binutils documentation recommends building Binutils outside of the source directory in a dedicated build
directory:

nkdir -v ../binutils-build
cd ../binutils-build

Prepare Binutils for compilation:

..Ibinutils-2.18/ configure --prefix=/usr \
- - enabl e- shar ed

Compile the package:

make t ool dir=/usr

The meaning of the make parameter:

t ool di r =/ usr
Normally, the tooldir (the directory where the executables will ultimately be located) is set
to $(exec_prefix)/$(target_alias). For example, i686 machines would expand that to
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[ usr/i686-pc-I|inux-gnu.Becausethisisacustom system, this target-specific directory in/ usr isnot
required. $( exec_prefi x)/ $(target _alias) would be used if the system was used to cross-compile
(for example, compiling a package on an Intel machine that generates code that can be executed on PowerPC
machines).

1 I mportant

Thetest suite for Binutilsin this section is considered critical. Do not skip it under any circumstances.

Test the results:

make check

Install the package:

make tool di r=/usr install

Install thel i bi ber ty header file that is needed by some packages:

cp -V ../binutils-2.18/include/libiberty.h /usr/include

6.11.2. Contents of Binutils

Installed programs: addr2line, ar, as, c++filt, gprof, Id, nm, objcopy, objdump, ranlib, readelf, size, strings,
and strip
Installed libraries: libiberty.a, libbfd.{a,s0}, and libopcodes.{ a,so}

Short Descriptions

addr2line Trandlates program addresses to file names and line numbers; given an address and the name of an
executable, it uses the debugging information in the executable to determine which source file and
line number are associated with the address

ar Creates, modifies, and extracts from archives

as An assembler that assembles the output of gcc into object files

c++filt Used by the linker to de-mangle C++ and Java symbols and to keep overloaded functions from
clashing

gprof Displays call graph profile data

Id A linker that combines a number of object and archive filesinto asingle file, relocating their data
and tying up symbol references

nm Lists the symbols occurring in a given object file

objcopy Tranglates one type of object file into another

objdump Displaysinformation about the given object file, with options controlling the particular information
to display; the information shown is useful to programmers who are working on the compilation
tools

ranlib Generates an index of the contents of an archive and storesit in the archive; theindex listsal of the

symbols defined by archive members that are rel ocatable object files
readelf Displaysinformation about ELF type binaries
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Lists the section sizes and the total size for the given object files

Outputs, for each given file, the sequences of printable characters that are of at least the specified
length (defaulting to four); for object files, it prints, by default, only the strings from the initializing
and loading sections while for other types of files, it scans the entire file

Discards symbols from object files

Contains routines used by various GNU programs, including getopt, obstack, strerror, strtol, and
strtoul

The Binary File Descriptor library

A library for dealing with opcodes—the “readable text” versions of instructions for the processor;
itisused for building utilities like objdump.
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6.12. GMP-4.2.4

The GMP package contains math libraries. These have useful functions for arbitrary precision arithmetic.

Approximate build time: 1.5 SBU testsuite included
Required disk space: 39.4 MB testsuite included

6.12.1. Installation of GMP
Prepare GMP for compilation:

./lconfigure --prefix=/usr --enable-cxx --enabl e-npbsd

The meaning of the new configur e option:

- - enabl e- cxx
This parameter enables C++ support

Compile the package:

make

'I' I mportant
" Thetest suite for GMP in this section is considered critical. Do not skip it under any circumstances.

Test the results:

make check 2>&1 | tee gnp-check-1og

Ensure that all 139 testsin the test suite ran successfully by issuing the following command:

awk '/tests passed/{total +=$2} ; END{print total}' gnp-check-Iog

Install the package:

make i nstal l

If desired, install the documentation:

nkdir -v /usr/share/doc/gnp-4.2.4
cp -v doc/{i sa_abi headache, configuration} doc/*.htm \
[usr/share/ doc/ gnp-4.2.4

6.12.2. Contents of GMP
Installed Libraries: libgmp.{ a,s0}, libgmpxx.{ a,so}, and libmp.{ a,s0}
Short Descriptions

libgmp Contains precision math functions.
libgmpxx  Contains C++ precision math functions.
libmp Contains the Berkeley MP math functions.
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6.13. MPFR-2.3.2

The MPFR package contains functions for multiple precision math.

Approximate build time: 1.2 SBU testsuite included
Required disk space: 39.4 MB testsuite included

6.13.1. Installation of MPFR
Prepare MPFR for compilation:

./lconfigure --prefix=/usr --enable-thread-safe

Compile the package:

make

'I' I mportant
" Thetest suite for MPFR in this section is considered critical. Do not skip it under any circumstances.

Test the results and ensure that all 134 tests passed:

make check

Install the package:

make i nstal l

6.13.2. Contents of MPFR

Installed Libraries: mpfr.so

Short Descriptions

mpfr  Contains multiple-precision math functions.
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6.14. GCC-4.3.2

The GCC package contains the GNU compiler collection, which includes the C and C++ compilers.

Approximate build time: 25 SBU testsuite included
Required disk space: 1.1 GB testsuite included

6.14.1. Installation of GCC

Apply a sed substitution that will suppress the installation of |i bi berty. a. The version of | i bi berty. a
provided by Binutils will be used instead:

sed -i 's/install _to $(INSTALL DEST) //"' I|ibiberty/ Makefile.in

The bootstrap build performed in Section 5.5, “* GCC-4.3.2 - Pass 1” built GCC withthe- f om t - f r ane- poi nt er
compiler flag. Non-bootstrap builds omit this flag by default, so apply the following sed to use it in order to ensure
consistent compiler builds:

sed -i 'sS/"XCFLAGS =$/& -fom t-frane-pointer/' gcc/ Makefile.in

The fixincludes script is known to occasionally erroneously attempt to "fix" the system headersinstalled so far. As
the headers installed by GCC-4.3.2 and Glibc-2.8-20080929 are known to not require fixing, issue the following
command to prevent the fixincludes script from running:

sed -i 's@./fixinc\.sh@c true@ gcc/ Makefile.in

The GCC documentation recommends building GCC outside of the source directory in a dedicated build directory:

nmkdir -v ../gcc-build
cd ../gcc-build

Prepare GCC for compilation:

..lgcc-4.3.2/configure --prefix=/usr \
--libexecdir=/usr/lib --enable-shared \
--enabl e-t hreads=posi x --enable-__cxa_ atexit \
- -enabl e-cl ocal e=gnu - - enabl e-| anguages=c, c++ \
--di sabl e- boot strap

Note that for other languages, there are some prerequsites that are not available. See the BLFS Book for instructions
on how to build all the GCC supported languages.

Compile the package:

make

1 I mportant

In this section, the test suite for GCC is considered critical. Do not skip it under any circumstance.

Test the results, but do not stop at errors:

make -k check

To receive asummary of the test suite results, run:

../lgcc-4.3.2/contrib/test_summary
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For only the summaries, pipe the output through gr ep - A7 Summ
Results can be compared with those located at http: //mamw.linuxfromscratch.org/lfs/build-logs/6.4/.

A few unexpected failures cannot always be avoided. The GCC devel opers are usually aware of these issues, but have
not resolved them yet. In particular, the | i brrudf | ap tests are known be particularly problematic as aresult of a
bug in GCC (http://gcc.gnu.org/bugzilla/show_bug.cgi?id=20003). Unless the test results are vastly different from
those at the above URL, it is safe to continue.

Install the package:
make install

Some packages expect the C preprocessor to be installed inthe/ | i b directory. To support those packages, create
this symlink:

In -sv ../usr/bin/fcpp /lib
Many packages use the name cc to call the C compiler. To satisfy those packages, create a symlink:
In -sv gcc /usr/bin/cc

Now that our final toolchain is in place, it is important to again ensure that compiling and linking will work as
expected. We do this by performing the same sanity checks as we did earlier in the chapter:

echo "main(){}' > dummy.c
cc dumy.c -v -W, --verbose & dumy. | og
readelf -1 a.out | grep ': /lib

If everything is working correctly, there should be no errors, and the output of the last command will be (allowing
for platform-specific differences in dynamic linker name):

[ Requesting programinterpreter: /lib/ld-1inux.so. 2]

Now make sure that we're setup to use the correct startfiles:

grep -0 '/usr/lib.*/crt[1lin].*succeeded" dummy.|og

If everything is working correctly, there should be no errors, and the output of the last command will be:

[usr/1lib/lgccl/i686-pc-linux-gnu/4.3.2/../../../crtl.o succeeded
[usr/lib/gccl/i686-pc-linux-gnu/4.3.2/../../../crti.o succeeded
[usr/1lib/lgccl/i686-pc-linux-gnu/4.3.2/../../../crtn.o succeeded

Verify that the compiler is searching for the correct header files:
grep -B4 '~ Jusr/include' dummy. | og
This command should return successfully with the following output:

#include <...> search starts here:
[usr/local /include
lusr/1lib/lgccli686-pc-Iinux-gnu/4.3.2/include
lusr/1lib/lgccli686-pc-Iinux-gnu/4.3.2/include-fixed
[ usr/include
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Note

As of version 4.3.0, GCC now unconditionaly instals the Iimts.h file into the private
i ncl ude-fi xed directory, and that directory is required to be in place.

Next, verify that the new linker is being used with the correct search paths:

grep ' SEARCH. */usr/lib'" dumy.log |sed "s|; |\n|g

If everything is working correctly, there should be no errors, and the output of the last command will be:

SEARCH DI R("/usr/i686-pc-|inux-gnu/lib")
SEARCH DIR("/usr/local/lib")

SEARCH DI R("/1ib")

SEARCH DI R("/usr/1ib");

Next make sure that we're using the correct libc:

grep "/lib/libc.so.6 " dunmy. | og

If everything is working correctly, there should be no errors, and the output of the last command will be:

attenpt to open /lib/libc.so.6 succeeded

Lastly, make sure GCC is using the correct dynamic linker:

grep found dummy. | og

If everything is working correctly, there should be no errors, and the output of the last command will be (allowing
for platform-specific differences in dynamic linker name):

found I d-linux.so.2 at /lib/ld-Ilinux.so.?2

If the output does not appear as shown above or is not received at all, then something is seriously wrong. Investigate
and retrace the steps to find out where the problem is and correct it. The most likely reason is that something went
wrong with the specs file adjustment. Any issues will need to be resolved before continuing on with the process.

Once everything is working correctly, clean up the test files:

rm-v dumy.c a.out dunmy. | og

6.14.2. Contents of GCC

Installed programs: c++, cc (link to gcc), cpp, g++, gce, gecbug, and gecov
Installed libraries: libgcc.a, libgee _eh.a, libgee s.so, libmudflap.{a,so}, libssp.{a,so}, libstdc++.{a,so},
and libsupc++.a

Short Descriptions

ct++ The C++ compiler
cc The C compiler
cpp The C preprocessor; it is used by the compiler to expand the #include, #define, and similar

statements in the source files
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g++ The C++ compiler

gce The C compiler

gccbug A shell script used to help create useful bug reports

gcov A coverage testing tool; it is used to analyze programs to determine where optimizations will have
the most effect

I i bgcc Contains run-time support for gcc

i brudf| ap Containsroutines that support GCC's bounds checking functionality
libssp Contains routines supporting GCC's stack-smashing protection functionality
i bstdc++  Thestandard C++ library

| i bsupc++  Provides supporting routines for the C++ programming language
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6.15. Berkeley DB-4.7.25

The Berkeley DB package contains programs and utilities used by many other applications for database related
functions.

Approximate build time: 1.9 SBU
Required disk space: 120 MB

Other Installation Possibilities

There are instructions to build this package in the BLFS book if you need to build the RPC server
or additional language bindings. The additional language bindings will require additional packages to
be installed. See http://mww.linuxfromscratch.or g/blfs/view/svn/ser ver/databases.html#db for suggested
installation instructions.

Also, GDBM could be used in place of Berkeley DB to satisfy Man-DB. However, since Berkeley DB is
considered a core part of the LFS build, it will not be listed as a dependency for any package in the BLFS
book. Likewise, many hours go into testing LFS with Berkeley DB installed, not with GDBM. If you fully
understand the risks versus benefits of using GDBM and wish to use it anyway, see the BLFS instructions
located at http: //mwww.linuxfromscratch.or g/blfs/view/svn/general/gdbm.html

6.15.1. Installation of Berkeley DB

Apply an upstream patch so that replication clients can open a sequence:

patch -Npl -i ../db-4.7.25-upstreamfi xes-1. patch

Prepare Berkeley DB for compilation:

cd build_unix
../dist/configure --prefix=/usr --enabl e-conpat185 --enabl e-cxx

The meaning of the configure options:

- - enabl e- conpat 185
This option enables building Berkeley DB 1.85 compatibility API.

- - enabl e- cxx
This option enables building C++ API libraries.

Compile the package:

make

It is not possible to test the package meaningfully, because that would involve building TCL bindings. TCL bindings
cannot be built properly now because TCL islinked against Glibcin/ t ool s, not against Glibcin/ usr .

Install the package:

make docdi r=/usr/share/doc/db-4.7.25 install

The meaning of the make parameter:

docdir=...
This variable specifies the correct place for the documentation.
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Fix the ownership of the installed documentation:

chown -Rv root:root /usr/share/doc/db-4.7.25

6.15.2. Contents of Berkeley DB

Installed programs:
Installed libraries;

Short Descriptions

db_archive
db_checkpoint
db_deadlock
db_dump
db_hotbackup
db_load
db_printlog
db_recover
db_stat
db_upgrade
db_verify

l'i bdb. {so, a}
I'i bdb_cxx. {so, a}

db_archive, db_checkpoint, db_deadlock, db_dump, db_hotbackup,
db_printlog, db_recover, do_stat, do_upgrade, and db_verify
libdb.{ so,ar} and libdb_cxx.r{o,ar}

db_load,

Prints the pathnames of log files that are no longer in use

A daemon used to monitor and checkpoint database logs

A daemon used to abort lock requests when deadlocks are detected
Converts database files to a plain-text file format readable by db_load
Creates “hot backup” or “hot failover” snapshots of Berkeley DB databases
Is used to create database files from plain-text files

Converts database log files to human readabl e text

Is used to restore a database to a consistent state after afailure
Displays statistics for Berkeley databases

I's used to upgrade database files to a newer version of Berkeley DB

I's used to run consistency checks on database files

Contains functions to manipul ate database files from C programs
Contains functions to manipul ate database files from C++ programs
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6.16. Sed-4.1.5

The Sed package contains a stream editor.

Approximate build time: 0.2 SBU
Required disk space: 10 MB

6.16.1. Installation of Sed
Prepare Sed for compilation:

./lconfigure --prefix=/usr --bindir=/bin --enabl e-htm

The meaning of the new configur e option:

--enabl e- ht m
This builds the HTML documentation.

Compile the package:

make

To test the results, issue:

make check

Install the package:

make i nstal l

6.16.2. Contents of Sed
Installed program: sed

Short Descriptions

sed  Filtersand transforms text filesin a single pass
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6.17. E2fsprogs-1.41.3

The E2fsprogs package contains the utilities for handling the ext 2 file system. It also supportsthe ext 3 journaling
file system.

Approximate build time: 0.7 SBU testsuite included
Required disk space: 54 MB testsuite included

6.17.1. Installation of E2fsprogs
Fix ahardcoded path to/ bi n/ r min E2fsprogs testsuite:

sed -i 's@bin/rm@tool s&@ |ib/blkid/ test_probe.in

The E2fsprogs documentation recommends that the package be built in a subdirectory of the source tree:

nkdir -v build
cd build

Prepare E2fsprogs for compilation:

../lconfigure --prefix=/usr --with-root-prefix="" \
--enabl e-el f-shlibs

The meaning of the configure options:

--with-root-prefix=""
Certain programs (such as the e2fsck program) are considered essential programs. When, for example, / usr is
not mounted, these programs still need to be available. They belong in directorieslike/ | i b and/ sbi n. If this
option is not passed to E2fsprogs configure, the programs are installed into the/ usr directory.

--enabl e-el f-shlibs
This creates the shared libraries which some programs in this package use.

Compile the package:

make

To test the results, issue:

make check

One of the E2fsprogs tests will attempt to allocate 256 MB of memory. If you do not have significantly more RAM
than this, it is recommended to enable sufficient swap space for the test. See Section 2.3, “Creating a File System on
the Partition” and Section 2.4, “Mounting the New Partition” for details on creating and enabling swap space.

Install the binaries, documentation, and shared libraries:

make i nstal l

Install the static libraries and headers:

make install-libs

Make the installed static libraries writable so debugging symbols can be removed | ater.

chnmod -v u+w /usr/lib/{libblkid,|libcomerr,I|ibe2p,!|libext2fs,|ibss,|ibuuid}.a
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This package installs a gzipped . i nf o file but doesn't update the system-wide di r file. Unzip this file and then
update the system di r file using the following commands.

gunzip -v /usr/share/info/libext2fs.info.gz
install-info --dir-file=/usr/share/info/dir \
fusr/share/info/libext2fs.info

If desired, create and install some additional documentation by issuing the following commands:

makei nfo -0 doc/comerr.info ../lib/et/comerr.texinfo
install -v -n644 doc/comerr.info /usr/share/info
install-info --dir-file=/usr/share/info/dir \

[usr/share/info/comerr.info

install -v -n644 -D ../doc/libblkid.txt \
[ usr/ shar e/ doc/ e2f sprogs-1.41. 3/1i bbl ki d. t xt

6.17.2. Contents of E2fsprogs

Installed programs: badblocks, blkid, chattr, compile et, debugfs, dumpe2fs, e2fsck, e2image, e2label,
e2undo, filefrag, findfs, fsck, fsck.ext2, fsck.ext3, fsck.ext4, fsck.ext4dev, logsave,
Isattr, mk_cmds, mke2fs, mkfs.ext2, mkfs.ext3, fsck.ext4, fsck.extddev, mklost+found,
resize2fs, tune2fs, uuidd, and uuidgen.

Installed libraries: libblkid.{a,s0}, libcom err.{aso}, libe2p.{aso}, libext2fs{aso}, libss{aso}, and
libuuid.{ a,s0}

Short Descriptions

badblocks Searches adevice (usually adisk partition) for bad blocks

blkid A command line utility to locate and print block device attributes

chattr Changes the attributes of files on an ext 2 file system; it also changes ext 3 file systems, the
journaling version of ext 2 file systems

compile et An error table compiler; it converts a table of error-code names and messages into a C source
file suitable for use with thecom er r library

debugfs A file system debugger; it can be used to examine and change the state of an ext 2 file system

dumpe2fs Prints the super block and blocks group information for the file system present on agiven device

e2fsck Is used to check, and optionally repair ext 2 file systems and ext 3 file systems

e2image Isused to save critical ext 2 file system datato afile

e2label Displays or changes the file system label on the ext 2 file system present on a given device

e2undo Replays the undo log undo_log for an ext2/ext3/ext4 filesystem found on a device. This can be
used to undo afailed operation by an e2fsprogs program.

filefrag Reports on how badly fragmented a particular file might be

findfs Finds afile system by label or Universally Unique Identifier (UUID)

fsck Is used to check, and optionally repair, file systems

fsck.ext2 By default checks ext 2 file systems. Thisisahard link to fsck.
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By default checks ext 3 file systems. Thisisahard link to fsck.

By default checks ext 4 file systems. Thisisahard link to fsck.

By default checks ext 4 development file systems. Thisisahard link to fsck.
Saves the output of acommand in alog file

Lists the attributes of files on a second extended file system

Converts atable of command names and help messagesinto a C source file suitable for use with
thel i bss subsystem library

Creates an ext 2 or ext 3 file system on the given device

By default creates ext 2 file systems. Thisisahard link to mke2fs.

By default creates ext 3 file systems. Thisisahard link to mke2fs.

By default creates ext 4 file systems. Thisisahard link to mke2fs.

By default creates ext 4 development file systems. Thisisahard link to mke2fs.

Used to create al ost +f ound directory on an ext 2 file system; it pre-allocates disk blocks
to this directory to lighten the task of e2fsck

Can be used to enlarge or shrink an ext 2 file system
Adjusts tunable file system parameters on an ext 2 file system

A daemon used by the UUID library to generate time-based UUIDs in a secure and
guranteed-unique fashion.

Creates new UUIDs. Each new UUID can reasonably be considered unique among all UUIDs
created, on the local system and on other systems, in the past and in the future

Contains routines for device identification and token extraction

The common error display routine

Used by dumpe2fs, chattr, and |sattr

Contains routines to enable user-level programs to manipulate an ext 2 file system
Used by debugfs

Contains routines for generating unique identifiers for objects that may be accessible beyond the
local system
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6.18. Coreutils-6.12

The Coreutils package contains utilities for showing and setting the basic system characteristics.

Approximate build time: 1.7 SBU testsuite included
Required disk space: 89 MB testsuite included

6.18.1. Installation of Coreutils

A known issue with the uname program from this package is that the - p switch always returns unknown. The
following patch fixes this behavior for Intel architectures:

patch -Npl -i ../coreutils-6.12-uname-1. patch

There's an internal issue with Coreutils which makes some of the programs behave abnormally if you build using an
older kernel. Apply a patch to fix the issue:

patch -Npl -i ../coreutils-6.12-0old _build_kernel-1.patch

POSIX requiresthat programsfrom Coreutils recognize character boundaries correctly evenin multibytelocales. The
following patch fixes this non-compliance and other internationalization-related bugs:

patch -Npl -i ../coreutils-6.12-i18n-2. patch

Note

In the past, many bugs were found in this patch. When reporting new bugs to Coreutils maintainers, please
check first if they are reproducible without this patch.

Now prepare Coreutils for compilation:

./configure --prefix=/usr --enable-install-progranrhostnanme \
--enabl e-no-instal |l -programeki ||, uptine

The meaning of the configure options:

--enabl e-no-install-progranskill, uptine
The purpose of thisswitchisto prevent Coreutils from installing binariesthat will beinstalled by other packages
later.

Compile the package:

make

Skip down to “Install the package” if not running the test suite.

Now the test suite is ready to be run. First, run the tests that are meant to be run as user r oot :

make NON_ROOT _USERNAME=nobody check-r oot

We're going to run the remainder of the tests as the nobody user. Certain tests, however, require that the user be a
member of more than one group. So that these tests are not skipped we'll add a temporary group and make the user
nobody apart of it:

echo "dumy: x: 1000: nobody" >> /etc/group
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Fix some of the permissions so that the non-root user can compile and run the tests:

chown -Rv nobody config.log {gnulib-tests,lib,src}/.deps

Now run the tests:

su-tool s nobody -s /bin/bash -c "make RUN_EXPENSI VE _TESTS=yes check"

Remove the temporary group:

sed -i '/dumy/d" /etc/group

Install the package:

make i nstall

Move programs to the locations specified by the FHS:

mv -v /usr/bin/{cat, chgrp, chnod, chown, cp, dat e, dd, df , echo} /bin

mv -v /usr/bin/{fal se, hostnane, | n,|s, nkdi r, nknod, nv, pwd, readl i nk, rn} /bin
mv -v /usr/bin/{rndir,stty, sync,true, unane} /bin

mv -v /usr/bin/chroot /usr/sbin

Some of the scriptsin the LFS-Bootscripts package depend on head, sleep, and nice. As/ usr may not be available
during the early stages of booting, those binaries need to be on the root partition:

mv -v /usr/bin/{head, sl eep,nice} /bin

6.18.2. Contents of Coreutils

Installed programs: base64, basename, cat, chgrp, chmod, chown, chroot, cksum, comm, cp, csplit, cut,
date, dd, df, dir, dircolors, dirname, du, echo, env, expand, expr, factor, false, fmt,
fold, groups, head, hostid, hostname, id, install, join, link, In, logname, |s, md5sum,
mkdir, mkfifo, mknod, mktemp, mv, nice, nl, nohup, od, paste, pathchk, pinky, pr,
printenv, printf, ptx, pwd, readlink, rm, rmdir, seq, shalsum, sha224sum, sha256sum,
sha384sum, sha512sum, shred, shuf, sleep, sort, split, stat, stty, sum, sync, tac, tail,
tee, test, touch, tr, true, tsort, tty, uname, unexpand, uniqg, unlink, users, vdir, wc, who,
whoami, and yes

Short Descriptions

base64 Encodes and decodes data according to the base64 (RFC 3548) specification
basename Strips any path and a given suffix from afile name

cat Concatenates files to standard output

chgrp Changes the group ownership of files and directories

chmod Changes the permissions of each file to the given mode; the mode can be either a symbolic
representation of the changes to make or an octal number representing the new permissions

chown Changes the user and/or group ownership of files and directories

chroot Runs a command with the specified directory asthe/ directory

cksum Prints the Cyclic Redundancy Check (CRC) checksum and the byte counts of each specified file
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cp
csplit

cut
date
dd
df

dir
dircolors
dirname
du

echo
env
expand
expr
factor
false
fmt

fold
groups
head
hostid
hostname
id

install
join

link

In
logname
Is
md5sum
mkdir
mkfifo
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Compares two sorted files, outputting in three columns the lines that are unique and the lines that
are common

Copiesfiles

Splitsagiven fileinto several new files, separating them according to given patterns or line numbers
and outputting the byte count of each new file

Prints sections of lines, selecting the parts according to given fields or positions
Displays the current time in the given format, or sets the system date
Copies afile using the given block size and count, while optionally performing conversions on it

Reports the amount of disk space available (and used) on all mounted file systems, or only on the
file systems holding the selected files

Lists the contents of each given directory (the same as the Is command)
Outputscommandsto set the LS _COLOR environment variabl e to change the color schemeused by Is
Strips the non-directory suffix from afile name

Reports the amount of disk space used by the current directory, by each of the given directories
(including all subdirectories) or by each of the given files

Displays the given strings

Runs a command in a modified environment

Converts tabs to spaces

Evaluates expressions

Prints the prime factors of all specified integer numbers

Does nothing, unsuccessfully; it always exits with a status code indicating failure
Reformats the paragraphs in the given files

Wrapsthe linesin the given files

Reports a user's group memberships

Prints the first ten lines (or the given number of lines) of each given file

Reports the numeric identifier (in hexadecimal) of the host

Reports or sets the name of the host

Reports the effective user ID, group 1D, and group memberships of the current user or specified user
Copies files while setting their permission modes and, if possible, their owner and group
Joinsthe lines that have identical join fields from two separate files

Creates a hard link with the given nameto afile

Makes hard links or soft (symbolic) links between files

Reports the current user's login name

Lists the contents of each given directory

Reports or checks Message Digest 5 (MD5) checksums

Creates directories with the given names

Creates First-1n, First-Outs (FIFOs), a“named pipe” in UNIX parlance, with the given names

112



mknod
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pr
printenv
printf

ptx

pwd
readlink
rm

rmdir

seq
shalsum
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sha384sum
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shuf

sleep
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split

Stat

stty

sum

sync
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Creates device nodes with the given names; a device node is a character special file, ablock special
file, or aFIFO

Creates temporary filesin a secure manner; it isused in scripts

Moves or renamesfiles or directories

Runs a program with modified scheduling priority

Numbers the lines from the given files

Runs a command immune to hangups, with its output redirected to alog file
Dumpsfilesin octal and other formats

Merges the given files, joining sequentially corresponding lines side by side, separated by tab
characters

Checks if file names are valid or portable

Is alightweight finger client; it reports some information about the given users

Paginates and columnates files for printing

Prints the environment

Prints the given arguments according to the given format, much like the C printf function
Produces a permuted index from the contents of the given files, with each keyword in its context
Reports the name of the current working directory

Reports the value of the given symbolic link

Removesfiles or directories

Removes directoriesif they are empty

Prints a sequence of numbers within a given range and with a given increment

Prints or checks 160-bit Secure Hash Algorithm 1 (SHA1) checksums

Prints or checks 224-bit Secure Hash Algorithm checksums

Prints or checks 256-bit Secure Hash Algorithm checksums

Prints or checks 384-hit Secure Hash Algorithm checksums

Prints or checks 512-bit Secure Hash Algorithm checksums

Overwrites the given files repeatedly with complex patterns, making it difficult to recover the data
Shuffleslines of text

Pauses for the given amount of time

Sorts the lines from the given files

Splits the given file into pieces, by size or by number of lines

Displaysfile or filesystem status

Sets or reports terminal line settings

Prints checksum and block counts for each given file

Flushes file system buffers; it forces changed blocks to disk and updates the super block
Concatenates the given filesin reverse
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Prints the last ten lines (or the given number of lines) of each given file
Reads from standard input while writing both to standard output and to the given files
Compares values and checks file types

Changes file timestamps, setting the access and modification times of the given files to the current
time; files that do not exist are created with zero length

Trand ates, squeezes, and deletes the given characters from standard input
Does nothing, successfully; it always exits with a status code indicating success

Performs a topological sort; it writes a completely ordered list according to the partial ordering in
agivenfile

Reports the file name of the terminal connected to standard input
Reports system information

Converts spaces to tabs

Discards al but one of successive identical lines

Removesthe given file

Reports the names of the users currently logged on

Isthe same asls-I

Reports the number of lines, words, and bytes for each given file, as well as atotal line when more
than onefileis given

Reports who is logged on
Reports the user name associated with the current effective user ID
Repeatedly outputs “y” or agiven string until killed
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6.19. lana-Etc-2.30

The lana-Etc package provides data for network services and protocols.

Approximate build time:  lessthan 0.1 SBU
Required disk space: 21 MB

6.19.1. Installation of lana-Etc

Thefollowing command convertstheraw dataprovided by IANA into the correct formatsfor the/ et ¢/ pr ot ocol s
and/ et c/ servi ces datafiles:

make

This package does not come with atest suite.

Install the package:

make i nstall

6.19.2. Contents of lana-Etc
Installed files: /etc/protocols and /etc/services

Short Descriptions

[ etc/protocols Describes the various DARPA Internet protocols that are available from the TCP/IP
subsystem

[ etc/services  Providesamapping between friendly textual namesfor internet services, and their underlying
assigned port numbers and protocol types
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6.20. M4-1.4.12

The M4 package contains a macro processor.

Approximate build time: 0.3 SBU testsuite included
Required disk space: 12 MB

6.20.1. Installation of M4
Prepare M4 for compilation:

Linux From Scratch - Version 6.4

./lconfigure --prefix=/usr --enable-threads

Compile the package:

make

To test the results, issue:

make check

Install the package:

make i nstal l

6.20.2. Contents of M4
Installed program: m4

Short Descriptions

m4  copies the given files while expanding the macros that they contain. These macros are either built-in or
user-defined and can take any number of arguments. Besides performing macro expansion, m4 has built-in
functions for including named files, running Unix commands, performing integer arithmetic, manipulating
text, recursion, etc. The m4 program can be used either as a front-end to a compiler or as a macro processor

initsown right.
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6.21. Bison-2.3

The Bison package contains a parser generator.

Approximate build time: 0.2 SBU
Required disk space: 12.3MB

6.21.1. Installation of Bison

Prepare Bison for compilation:

./lconfigure --prefix=/usr

The configure system causes bison to be built without support for internationalization of error messages if a bison
program is not aready in $PATH. The following addition will correct this:

echo ' #define YYENABLE NLS 1' >> config.h

Compile the package:

make

To test the results (about 0.5 SBU), issue:

make check

Install the package:

make i nstal l

6.21.2. Contents of Bison

Installed programs: bison and yacc
Installed library: liby.a

Short Descriptions

bison Generates, from aseries of rules, aprogram for analyzing the structure of text files; Bison isareplacement
for Yacc (Y et Another Compiler Compiler)

yacc A wrapper for bison, meant for programs that still call yacc instead of bison; it calls bison with the - y
option

i by.a The Yacc library containing implementations of Yacc-compatible yyer r or and mai n functions; this
library is normally not very useful, but POSIX requiresit
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6.22. Ncurses-5.6

The Ncurses package contains libraries for terminal-independent handling of character screens.

Approximate build time: 0.7 SBU
Required disk space: 31 MB

6.22.1. Installation of Ncurses

Apply the following patch to fix a number of issues uncovered by the static code analysis tool, Coverity:

patch -Npl -i ../ncurses-5.6-coverity fixes-1.patch

Prepare Ncurses for compilation:

./configure --prefix=/usr --wth-shared --wthout-debug --enabl e-w dec

The meaning of the configur e option:

- -enabl e-w dec
This switch causes wide-character libraries (e.g., | i bncur sesw. so. 5. 6) to be built instead of hormal ones
(eg.,li bncurses. so. 5. 6). Thesewide-character libraries are usablein both multibyte and traditional 8-bit
locales, while normal libraries work properly only in 8-bit locales. Wide-character and normal libraries are
source-compatible, but not binary-compatible.

Compile the package:

make

This package has a test suite, but it can only be run after the package has been installed. The tests reside in the
t est/ directory. Seethe READVE file in that directory for further details.

Install the package:

make i nstal l

Correct the permissions of alibrary that should not be executable:

chnod -v 644 /usr/lib/libncurses++w a

Movethelibrariestothe/ | i b directory, where they are expected to reside:

mv -v /usr/lib/libncursesw. so.5* /lib

Because the libraries have been moved, one symlink points to a non-existent file. Recreate it:

In -sfv ../../lib/libncursesw. so.5 /usr/lib/libncursesw so

Many applications still expect the linker to be able to find non-wide-character Ncurses libraries. Trick such
applicationsinto linking with wide-character libraries by means of symlinks and linker scripts:

for lib in curses ncurses form panel nenu ; do \
rm-vf Jusr/lib/lib${lib}.so ; \
echo "INPUT(-1${lib}w" >/usr/lib/lib${lib}.so ; \
In -sfv lib${lib}w.a /usr/lib/lib${lib}.a ; \

done

In -sfv libncurses++w.a /usr/lib/libncurses++.a
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Finally, make sure that old applications that ook for - | cur ses at build time are still buildable:

rm-vf /fusr/lib/libcursesw. so

echo "I NPUT(-1 ncursesw)" >/usr/lib/libcursesw. so
In -sfv libncurses.so /usr/lib/libcurses. so

In -sfv libncursesw.a /usr/lib/libcursesw a

In -sfv libncurses.a /usr/lib/libcurses.a

If desired, install the Ncurses documentation:

nkdir -v [ usr/ shar e/ doc/ ncurses-5. 6
cp -v -R doc/* [usr/share/doc/ncurses-5.6

Note

The instructions above don't create non-wide-character Ncurses libraries since no package installed by
compiling from sources would link against them at runtime. If you must have such libraries because of
some binary-only application, build them with the following commands:

make di stcl ean

./configure --prefix=/usr --with-shared --w thout-normal \
--w t hout - debug --w t hout - cxx- bi ndi ng

make sources |ibs

cp -av lib/lib*.so.5* /usr/lib

6.22.2. Contents of Ncurses

Installed programs: captoinfo (link totic), clear, infocmp, infotocap (link totic), ncursess-config, reset (link
to tset), tack, tic, toe, tput, and tset
Installed libraries: libcursesw.{a,so0} (symlink and linker script to libncursesw.{a,s0}), libformw.{ a,so},

libmenuw {a,so}, libncursest+w.a, libncursesw.{a,so0}, libpanelw.{a,s0} and their
non-wide-character counterparts without "w" in the library names.

Short Descriptions

captoinfo Converts a termcap description into aterminfo description

clear Clears the screen, if possible

infocmp Compares or prints out terminfo descriptions

infotocap Converts aterminfo description into atermcap description

ncur sesb-config Provides configuration information for ncurses

reset Reinitializes aterminal to its default values

tack Theterminfo action checker; itismainly used to test the accuracy of an entry in theterminfo
database

tic The terminfo entry-description compiler that translates a terminfo file from source format

into the binary format needed for the ncurses library routines. A terminfo file contains
information on the capabilities of a certain terminal

toe Listsall available terminal types, giving the primary name and description for each
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Makesthe values of terminal-dependent capabilitiesavailableto the shell; it can also be used
to reset or initialize aterminal or report its long name

Can be used to initialize terminals
Alinktol i bncur ses

Contains functions to display text in many complex ways on a termina screen; a good
example of the use of these functions is the menu displayed during the kernel's make
menuconfig

Contains functions to implement forms
Contains functions to implement menus
Contains functions to implement panels
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6.23. Procps-3.2.7

The Procps package contains programs for monitoring processes.

Approximate build time: 0.1 SBU
Required disk space: 23 MB

6.23.1. Installation of Procps

Apply apatch to fix a unicode related issue in the watch program:

patch -Npl -i ../procps-3.2.7-watch_uni code- 1. patch

Compile the package:

make

This package does not come with atest suite.

Install the package:

make i nstall

6.23.2. Contents of Procps
Installed programs: free, kill, pgrep, pkill, pmap, ps, pwdx, skill, slabtop, snice, sysctl, tload, top, uptime,

vmstat, w, and watch

Installed library: libproc.so

Short Descriptions

free
Kill
parep
pkill
pmap
ps
pwdx
skill
slabtop
snice
sysctl
tload
top

uptime

Reports the amount of free and used memory (both physical and swap memory) in the system
Sends signals to processes

L ooks up processes based on their name and other attributes

Signals processes based on their name and other attributes

Reports the memory map of the given process

Lists the current running processes

Reports the current working directory of a process

Sends signals to processes matching the given criteria

Displays detailed kernel slap cache information in real time

Changes the scheduling priority of processes matching the given criteria
Modifies kernel parameters at run time

Prints a graph of the current system load average

Displays a list of the most CPU intensive processes, it provides an ongoing look at processor activity
inreal time

Reports how long the system has been running, how many users are logged on, and the system load
averages
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vmstat Reports virtual memory statistics, giving information about processes, memory, paging, block
Input/Output (10), traps, and CPU activity

w Shows which users are currently logged on, where, and since when

watch Runs a given command repeatedly, displaying the first screen-full of its output; this allows a user to

watch the output change over time
I i bproc Containsthe functions used by most programsin this package
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6.24. Libtool-2.2.6a

TheLibtool package containsthe GNU generic library support script. It wrapsthe complexity of using shared libraries
in aconsistent, portable interface.

Approximate build time: 0.1 SBU
Required disk space: 36 MB testsuite included

6.24.1. Installation of Libtool
Prepare Libtool for compilation:

./lconfigure --prefix=/usr

Compile the package:

make

To test the results (about 3.0 SBU), issue:

make check

Install the package:

make i nstal l

6.24.2. Contents of Libtool

Installed programs: libtool and libtoolize
Installed libraries: libltdl .{ a,s0}

Short Descriptions

libtool Provides generalized library-building support services
libtoolize Provides a standard way to add libtool support to a package
[ibltdl Hides the various difficulties of dlopening libraries
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6.25. Zlib-1.2.3

The Zlib package contains compression and decompression routines used by some programs.

Approximate build time:  lessthan 0.1 SBU
Required disk space: 3.1MB

6.25.1. Installation of Zlib

Note

Zlib is known to build its shared library incorrectly if CFLAGS is specified in the environment. If using a
specified CFLAGS variable, be sure to add the - f PI C directive to the CFLAGS variable for the duration
of the configure command below, then remove it afterwards.

Prepare Zlib for compilation:

./configure --prefix=/usr --shared --libdir=/1lib

Compile the package:

make

To test the results, issue:

make check

Install the shared library:

make i nstal l

The previous command installed a. so filein/ | i b. Wewill removeit and relink itinto/ usr/1i b:

rm-v /lib/libz.so
In -sfv ../../lib/libz.so0.1.2.3 /usr/lib/libz.so

Build the static library:

make cl ean
./configure --prefix=/usr
make

To test the results again, issue:

make check

Install the static library:

make i nstall

Fix the permissions on the static library:

chnod -v 644 /usr/lib/libz.a
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6.25.2. Contents of Zlib
Installed libraries: libz.{ a,s0}

Short Descriptions

i bz Contains compression and decompression functions used by some programs
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6.26. Perl-5.10.0

The Perl package contains the Practical Extraction and Report Language.

Approximate build time: 2.5 SBU
Required disk space: 178 MB testsuite included

6.26.1. Installation of Perl

First create abasic / et ¢/ host s file to be referenced in one of Perl's configuration files as well as the optiona
testsuite:

echo "127.0.0.1 | ocal host $(hostnane)" > /etc/hosts
The following patch fixes known vulnerabilities and other issues identified by the devel opers:
patch -Npl -i ../perl-5.10.0-consolidated-1. patch

This version of Perl now builds the Compress::Raw::Zlib module. By default Perl will use an internal copy of the
Zlib source for the build. Issue the following command so that Perl will use the Zlib library installed on the system:

sed -i -e "s|BU LD ZLIB\s*= True|BU LD ZLIB = Fal se|" \
-e "s| INCLUDE\ s*= ./zlib-src| | NCLUDE = [usr/include|" \
-e "s|LIB\s*= ./zlib-src|LIB = flusr/lib]|" \

ext/ Conpress/ Raw Zl i b/ config.in

To havefull control over theway Perl isset up, you can runtheinteractive Configur e script and hand-pick theway this
package isbuilt. If you prefer, you can use the defaults that Perl auto-detects, by preparing Perl for compilation with:

sh Configure -des -Dprefix=/usr \
- Dvendor pr ef i x=/ usr \
- Dmanldi r =/ usr/ shar e/ man/ manl \
- Dman3di r =/ usr/ shar e/ man/ man3 \
- Dpager="/usr/bin/less -isR"

The meaning of the configure options:

- Dvendor pr ef i x=/ usr
This ensures per| knows how to tell packages where they should install their perl modules.

- Dpager="/usr/bin/less -isR"
This corrects an error in the way that perldoc invokes the less program.

- Dmanldi r =/ usr/ shar e/ man/ manl - Dman3di r =/ usr/ shar e/ man/ nan3
Since Groff is not instaled yet, Configure thinks that we do not want man pages for Perl. Issuing these
parameters overrides this decision.

Compile the package:
make
To test the results (approximately 2.5 SBU), issue:

make test
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Install the package:

make i nstall

6.26.2. Contents of Perl
Installed programs: azp, c2ph, cpan, dprofpp, enc2xs, find2perl, h2ph, h2xs, instmodsh, libnetcfg, perl,

perl5.10.0 (link to perl), perlbug, perlcc, perldoc, perlivp, piconv, pl2pm, pod2html,
pod2latex, pod2man, pod2text, pod2usage, podchecker, podselect, prove, psed (link to
s2p), pstruct (link to c2ph), s2p, splain, and xsubpp

Installed libraries: Several hundred which cannot all be listed here

Short Descriptions

azp
c2ph
cpan
dprofpp
enc2xs

find2per|
h2ph
h2xs
instmodsh

libnetcfg
perl
perl5.10.0
perlbug
perlcc
perldoc

perlivp

piconv
pl2pm
pod2html
pod?2latex
pod2man
pod2text
pod2usage

Translates awk to Perl

Dumps C structures as generated from cc -g -S

Interact with the Comprehensive Perl Archive Network (CPAN) from the command line
Displays Perl profile data

Builds a Perl extension for the Encode module from either Unicode Character Mappings or Tcl
Encoding Files

Translates find commands to Perl
Converts. h C header filesto . ph Perl header files
Converts. h C header files to Perl extensions

Shell script for examining installed Perl modules, and can even create atarball from an installed
module

Can be used to configure thel i bnet

Combines some of the best features of C, sed, awk and sh into a single swiss-army language
A hard link to perl

Used to generate bug reports about Perl, or the modules that come with it, and mail them
Generates executables from Perl programs

Displays a piece of documentation in pod format that is embedded in the Perl installation tree or
in a Perl script

The Perl Installation Verification Procedure; it can be used to verify that Perl and its libraries have
been installed correctly

A Perl version of the character encoding converter iconv

A rough tool for converting Perl4 . pl filesto Perl5. pmmodules
Convertsfiles from pod format to HTML format

Converts files from pod format to LaTeX format

Converts pod data to formatted * roff input

Converts pod data to formatted ASCI| text

Prints usage messages from embedded pod docsin files
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podsel ect
prove

psed
pstruct

s2p

splain
xsubpp
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Checks the syntax of pod format documentation files

Displays selected sections of pod documentation

Command line tool for running tests against the Test::Harness module.
A Perl version of the stream editor sed

Dumps C structures as generated from cc -g -S stabs

Trandates sed scriptsto Perl

Is used to force verbose warning diagnostics in Perl

Converts Perl XS code into C code
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6.27. Readline-5.2

The Readline package is a set of libraries that offers command-line editing and history capabilities.

Approximate build time: 0.1 SBU
Required disk space: 10.2MB

6.27.1. Installation of Readline

Reinstalling Readline will cause the old libraries to be moved to <libraryname>.old. While this is normally not a
problem, in some casesit can trigger alinking bug in ldconfig. This can be avoided by issuing the following two seds:

sed -i '"/MW.*old/d" Makefile.in
sed -i '/{OLDSUFF}/c:"' support/shlib-install

Readline contains a bug in its handling of non-multibyte characters, which can lead to incorrect display calculations
and incorrect redisplay. Fix thisissue by applying the following patch from the upstream maintainer:

patch -Npl -i ../readline-5.2-fixes-5. patch

Prepare Readline for compilation:

./lconfigure --prefix=/usr --libdir=/lib

Compile the package:

make SHLI B LI BS=-1ncurses

The meaning of the make option:

SHLI B_LI BS=-1 ncur ses
This option forces Readlineto link against thel i bncur ses (redly, | i bncur sesw) library.

This package does not come with atest suite.

Install the package:

make i nstal l

Now move the static libraries to a more appropriate location:

mv -v /lib/lib{readline,history}.a /usr/lib

Next, removethe. so filesin/ | i b and relink theminto/ usr/ i b:

rm-v /lib/lib{readline, history}.so
In -sfv ../../lib/libreadline.so.5 /usr/lib/libreadline.so
In -sfv ../../lib/libhistory.so.5 /usr/lib/libhistory.so

If desired, install the documentation:

mkdi r -V {usr/share/doc/readline-5.2
install -v -n644 doc/*.{ps, pdf,htm ,dvi} \
{usr/share/ doc/readline-5.2
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6.27.2. Contents of Readline
Installed libraries: libhistory.{ a,s0}, and libreadline.{ a,s0}

Short Descriptions

I i bhistory  Providesaconsistent user interface for recalling lines of history

I i breadl i ne Aidsintheconsistency of user interface across discrete programs that need to provide acommand
line interface
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6.28. Autoconf-2.63

The Autoconf package contains programs for producing shell scripts that can automatically configure source code.

Approximate build time:  lessthan 0.1 SBU
Required disk space: 14.3 MB testsuite included

6.28.1. Installation of Autoconf

Prepare Autoconf for compilation:

./lconfigure --prefix=/usr

Compile the package:

make

To test the results, issue:

make check

This takes a long time, about 4.7 SBUs. In addition, 6 tests are skipped that use Automake. For full test coverage,
Autoconf can be re-tested after Automake has been installed.

Install the package:

make i nstal l

6.28.2. Contents of Autoconf

Installed programs: autoconf, autoheader, automd4te, autoreconf, autoscan, autoupdate, and ifnames

Short Descriptions

autoconf

autoheader
automdte
autor econf

autoscan

autoupdate

ifnames

Produces shell scriptsthat automatically configure software source code packagesto adapt to many
kinds of Unix-like systems. The configuration scriptsit produces are independent—running them
does not require the autoconf program.

A tool for creating template files of C #define statements for configure to use
A wrapper for the M4 macro processor

Automatically runs autoconf, autoheader, aclocal, automake, gettextize, and libtoolize in the
correct order to save time when changes are made to autoconf and automake template files

Helpsto create aconf i gur e. i n file for a software package; it examines the source filesin a
directory tree, searching them for common portability issues, and createsaconf i gur e. scan
filethat servesasasapreliminary conf i gur e. i n filefor the package

Modifiesaconfi gure. i n filethat still calls autoconf macros by their old names to use the
current macro names

Helpswhenwriting conf i gur e. i n filesfor asoftware package; it printsthe identifiersthat the
package uses in C preprocessor conditionals. If a package has already been set up to have some
portability, this program can help determine what configur e needs to check for. It can also fill in
gapsinaconfi gure. i n file generated by autoscan
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6.29. Automake-1.10.1

The Automake package contains programs for generating Makefiles for use with Autoconf.

Approximate build time:  lessthan 0.1 SBU
Required disk space: 7.9 MB

6.29.1. Installation of Automake

Patch atest in the Automake test suite to fix an issue that occurs when running the testsasr oot :

patch -Npl -i ../automake-1.10.1-test fix-1.patch

Prepare Automake for compilation:

./configure --prefix=/usr --docdir=/usr/share/doc/autonmake-1.10.1

Compile the package:

make

To test the results, issue:

make check

Thistakes along time, about 10 SBUs.
Install the package:

make i nstall

6.29.2. Contents of Automake

Installed programs. acinstall, aclocal, aclocal-1.10.1, automake, automake-1.10.1, compile, config.guess,
config.sub, depcomp, elisp-comp, install-sh, mdate-sh, missing, mkinstalldirs,
py-compile, symlink-tree, and ylwrap

Short Descriptions

acinstall A script that installs aclocal-style M4 files

aclocal Generatesacl ocal . m4 files based on the contents of conf i gur e. i n files
aclocal-1.10.1 A hard link to aclocal

automake A tool for automatically generating Makef i | e. i n files from Makefi | e. amfiles. To

createal theivakef i | e. i nfilesfor apackage, runthisprograminthetop-level directory.
By scanningtheconf i gur e. i nfile, it automatically findseach appropriate Makefi | e.
amfile and generates the corresponding Makefi | e. i n file

automake-1.10.1 A hard link to automake

compile A wrapper for compilers

config.guess A script that attempts to guess the canonical triplet for the given build, host, or target
architecture

config.sub A configuration validation subroutine script
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elisp-comp
install-sh
mdate-sh
missing
mkinstalldirs
py-compile
symlink-tree
ylwrap
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A script for compiling a program so that dependency information is generated in addition

to the desired output

Byte-compiles Emacs Lisp code

A script that installs a program, script, or datafile

A script that prints the modification time of afile or directory

A script acting as a common stub for missing GNU programs during an installation

A script that creates a directory tree

Compiles a Python program

A script to create a symlink tree of adirectory tree

A wrapper for lex and yacc
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6.30. Bash-3.2

The Bash package contains the Bourne-Again SHell.

Approximate build time: 0.4 SBU
Required disk space: 25.8 MB

6.30.1. Installation of Bash

If you downloaded the Bash documentation tarball and wish to install HTML documentation, issue the following
commands:

tar -xvf ../bash-doc-3.2.tar.qgz
sed -i "s|htmdir = @tmdir@htm dir = /usr/share/doc/bash-3.2|" \
Makefile.in

Apply fixes for several bugs discovered since the initial release of Bash-3.2:

patch -Npl -i ../bash-3.2-fixes-8. patch

Prepare Bash for compilation:

./lconfigure --prefix=/usr --bindir=/bin\
--w t hout - bash-mal | oc \
--with-install ed-readline ac_cv_func_worki ng_nkti ne=yes

The meaning of the configure options:

--with-install ed-readline
This option tells Bash to use the r eadl i ne library that is already installed on the system rather than using
itsown readline version.

Compile the package:

make

Skip down to “Install the package” if not running the test suite.

To prepare the tests, ensure that the locale setting from our environment will be used and that the nobody user can
read the standard input device and write to the sources tree:

sed -i "s/LANG LC ALL/" tests/intl.tests
sed -i 's@ests@ </dev/tty@ tests/run-test
chown - Rv nobody ./

Now, run the tests asthe nobody user:

su-t ool s nobody -s /bin/bash -c "nmake tests”

Install the package:

make i nstall

Run the newly compiled bash program (replacing the one that is currently being executed):

exec /bin/bash --1ogin +h
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Note

The parameters used make the bash process an interactive login shell and continue to disable hashing so
that new programs are found as they become available.

6.30.2. Contents of Bash
Installed programs: bash, bashbug, and sh (link to bash)

Short Descriptions

bash A widely-used command interpreter; it performs many types of expansions and substitutions on agiven
command line before executing it, thus making this interpreter a powerful tool

bashbug A shell script to help the user compose and mail standard formatted bug reports concerning bash

sh A symlink to the bash program; wheninvoked as sh, bash triesto mimic the startup behavior of historical
versions of sh as closely as possible, while conforming to the POSIX standard as well
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6.31. Bzip2-1.0.5

The Bzip2 package contains programs for compressing and decompressing files. Compressing text files with bzip2
yields a much better compression percentage than with the traditional gzip.

Approximate build time:  lessthan 0.1 SBU
Required disk space: 6.5 MB

6.31.1. Installation of Bzip2
Apply apatch to install the documentation for this package:

patch -Npl -i ../bzip2-1.0.5-install_docs-1. patch

Prepare Bzip2 for compilation with:

make -f Makefile-libbz2 so
make cl ean

The meaning of the make parameter:

-f Makefile-libbz2 so
Thiswill cause Bzip2 to be built using a different Makef i | e file, in this case the Makefi |l e-1i bbz2_so
file, which createsadynamicl i bbz2. so library and links the Bzip2 utilities against it.

Compile and test the package:

make

Install the programs:

make PREFI X=/usr 1 nstal |

Install the shared bzip2 binary into the/ bi n directory, make some necessary symbolic links, and clean up:

Cp -V bzip2-shared /bin/bzip2

cp -av libbz2.so* /lib

In -sv ../../1ib/libbz2.s0.1.0 /usr/lib/libbz2.so
rm-v /usr/bin/{bunzip2, bzcat, bzi p2}

I n -sv bzip2 /bin/bunzip2

I n -sv bzip2 /bin/bzcat

6.31.2. Contents of Bzip2

Installed programs: bunzip2 (link to bzip2), bzcat (link to bzip2), bzcmp (link to bzdiff), bzdiff, bzegrep
(link to bzgrep), bzfgrep (link to bzgrep), bzgrep, bzip2, bzip2recover, bzless (link to
bzmore), and bzmore

Installed libraries: libbz2.{ 8,50}

Short Descriptions

bunzip2 Decompresses bzipped files
bzcat Decompresses to standard output
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bzcmp Runs cmp on bzipped files

bzdiff Runs diff on bzipped files

bzgrep Runs grep on bzipped files

bzegrep Runs egrep on bzipped files

bzfgrep Runs fgrep on bzipped files

bzip2 Compresses files using the Burrows-Wheeler block sorting text compression algorithm with

Huffman coding; the compression rate is better than that achieved by more conventional
compressors using “Lempel-Ziv” agorithms, like gzip

bzip2recover Triesto recover data from damaged bzipped files

bzless Runs less on bzipped files

bzmore Runs mor e on bzipped files

i bbz2* The library implementing lossless, block-sorting data compression, using the Burrows-Wheel er
algorithm
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6.32. Diffutils-2.8.1

The Diffutils package contains programs that show the differences between files or directories.

Approximate build time: 0.1 SBU
Required disk space: 6.3MB

6.32.1. Installation of Diffutils

POSI X requiresthe diff command to treat whitespace characters according to the current locale. The following patch
fixes the non-compliance issue:

patch -Npl -i ../diffutils-2.8.1-i18n-1. patch

Theabovepatch will causethe Diffutilsbuild systemto attempt torebuildthedi f f . 1 man page using theunavailable
program help2man. The result is an unreadable man page for diff. We can avoid this by updating the timestamp on
thefileman/ di ff. 1:

touch man/di ff. 1

Prepare Diffutils for compilation:

./configure --prefix=/usr

Compile the package:

make

This package does not come with atest suite.

Install the package:

make i nstal l

6.32.2. Contents of Diffutils
Installed programs: cmp, diff, diff3, and sdiff

Short Descriptions
cmp Compares two files and reports whether or in which bytes they differ
diff Compares two files or directories and reports which lines in the files differ
diff3 Comparesthreefilesline by line
sdiff Merges two files and interactively outputs the results
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6.33. File-4.26

The File package contains a utility for determining the type of agiven file or files.

Approximate build time: 0.1 SBU
Required disk space: 8.9MB

6.33.1. Installation of File

Fix the man page so that it will reflect recent changesto the- e (- - excl ude) parameter:

sed -i -e '197, +1d' \
-e '189, +1d' \
-e 's/token$/tokens/' doc/file.man

Prepare File for compilation:

./lconfigure --prefix=/usr

Compile the package:

make

To test the results, issue:

make check

Install the package:

make i nstal l

6.33.2. Contents of File

Installed programs: file

Installed library: libmagic.{ a,s0}
Short Descriptions

file Tries to classify each given file; it does this by performing several tests—file system tests, magic
number tests, and language tests

I i bmagi ¢ Contains routines for magic number recognition, used by the file program
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6.34. Gawk-3.1.6

The Gawk package contains programs for manipulating text files.

Approximate build time: 0.3 SBU
Required disk space: 21 MB

6.34.1. Installation of Gawk

Prepare Gawk for compilation:

./configure --prefix=/usr --1libexecdir=/usr/lib\
ac_cv_func_wor ki ng_nkti ne=yes

Compile the package:

make

To test the results, issue:

make check

Install the package:

make i nstal l

If desired, install the documentation:

nkdir -v /usr/share/doc/gawk-3.1.6
cp -v doc/ {awkforai.txt,*.{eps, pdf,jpg}} \
[ usr/share/ doc/ gawk-3.1.6

6.34.2. Contents of Gawk
Installed programs: awk (link to gawk), gawk, gawk-3.1.6, grcat, igawk, pgawk, pgawk-3.1.6, and pwcat

Short Descriptions

awk A link to gawk

gawk A program for manipulating text files; it is the GNU implementation of awk
gawk-3.1.6 A hard link to gawk

grcat Dumps the group database / et ¢/ gr oup

igawk Gives gawk the ability to include files

pgawk The profiling version of gawk

pgawk-3.1.6 Hard link to pgawk
pwcat Dumps the password database / et ¢/ passwd
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6.35. Findutils-4.4.0

The Findutils package contains programs to find files. These programs are provided to recursively search through
adirectory tree and to create, maintain, and search a database (often faster than the recursive find, but unreliable if
the database has not been recently updated).

Approximate build time: 0.4 SBU
Required disk space: 22 MB

6.35.1. Installation of Findutils

Prepare Findutils for compilation:

./lconfigure --prefix=/usr --libexecdir=/usr/lib/findutils \
--local statedir=/var/lib/locate

The meaning of the configure options:

--local statedir
This option changes thelocation of the locate databaseto bein/ var /| i b/ | ocat e, whichisFHS-compliant.

Compile the package:

make

To test the results, issue:

make check

Install the package:

make i nstall

Some of the scripts in the LFS-Bootscripts package depend on find. As/ usr may not be available during the early
stages of booting, this program needs to be on the root partition. The updatedb script also needs to be modified to
correct an explicit path:

my -v /usr/bin/find /bin
sed -i -e 's/find:=${BINDIR}/find:=\/bin/" /usr/bin/updatedb

6.35.2. Contents of Findutils
Installed programs: bigram, code, find, frcode, locate, updatedb, and xargs

Short Descriptions

bigram Was formerly used to produce locate databases

code Was formerly used to produce locate databases; it is the ancestor of frcode.

find Searches given directory trees for files matching the specified criteria

frcode Is called by updatedb to compress the list of file names; it uses front-compression, reducing the

database size by afactor of four to five.

locate Searches through a database of file names and reports the names that contain a given string or match
agiven pattern
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updatedb  Updates the locate database; it scans the entire file system (including other file systems that are
currently mounted, unless told not to) and puts every file name it finds into the database

xargs Can be used to apply a given command to alist of files
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6.36. Flex-2.5.35

The Flex package contains a utility for generating programs that recognize patternsin text.

Approximate build time: 0.2 SBU
Required disk space: 28 MB testsuite included

6.36.1. Installation of Flex

Prepare Flex for compilation:

./configure --prefix=/usr

Compile the package:

make

To test the results (about 0.5 SBU), issue:

make check

Install the package:

make i nstall

There are some packages that expect to find thel ex library in/ usr/ I i b. Create a symlink to account for this:

In -sv libfl.a /fusr/lib/libl.a

A few programs do not know about flex yet and try to run its predecessor, lex. To support those programs, create a
wrapper script named | ex that callsf | ex inlex emulation mode:

cat > /usr/bin/lex << "EOF"
#! / bi n/ sh
# Begin /usr/bin/lex

exec /usr/bin/flex -1 "$@
# End /usr/bin/lex

EOF
chnod -v 755 /usr/bin/lex

If desired, install thef | ex. pdf documentation file:

nkdir -v /usr/share/doc/flex-2.5.35
cp -v doc/fl ex. pdf \
{usr/share/ doc/fl ex-2.5.35

6.36.2. Contents of Flex

Installed programs: flex and lex
Installed library: libfl.a
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Short Descriptions

flex A tool for generating programs that recognize patterns in text; it allows for the versatility to specify the
rules for pattern-finding, eradicating the need to develop a specialized program
lex A script that runs flex in lex emulation mode

libfl.a Theflexlibrary
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6.37. GRUB-0.97

The GRUB package contains the GRand Unified Bootloader.

Approximate build time: 0.2 SBU
Required disk space: 10.2MB

6.37.1. Installation of GRUB

This packageisknown to haveissueswhen its default optimization flags (including the - mar ch and - ncpu options)
are changed. If any environment variables that override default optimizations have been defined, such as CFLAGS
and CXXFLAGS, unset them when building GRUB.

Start by applying the following patch to allow for better drive detection, fix some GCC 4.x issues, and provide better
SATA support for some disk controllers:

patch -Npl -i ../grub-0.97-di sk _geonetry-1. patch

By default, GRUB doesn't support ext2 filesystems with 256-byte inodes. Fix this by applying the following patch:

patch -Npl -i ../grub-0.97-256byte i node-1. patch

Prepare GRUB for compilation:

./lconfigure --prefix=/usr

Compile the package:

make

To test the results, issue:

make check

Install the package:

make i nstall
nkdir -v /boot/grub
cp -v /usr/lib/grub/i386-pc/stage{l,2} /boot/grub

Replacei 386- pc with whatever directory is appropriate for the hardware in use.

Thei 386- pc directory contains a number of * st agel_5 files, different ones for different file systems. Review
the files available and copy the appropriate ones to the / boot / gr ub directory. Most users will copy the e2f s
stagel 5and/orrei serfs_stagel 5 files.

6.37.2. Contents of GRUB
Installed programs: grub, grub-install, grub-md5-crypt, grub-set-default, grub-terminfo, and mbchk

Short Descriptions

grub The Grand Unified Bootloader's command shell
grub-install Installs GRUB on the given device
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grub-md5-crypt Encrypts a password in MD5 format

grub-set-default Sets the default boot entry for GRUB

grub-terminfo Generates aterminfo command from a terminfo name; it can be employed if an unknown
terminal is being used

mbchk Checks the format of a multi-boot kernel

146



Linux From Scratch - Version 6.4

6.38. Gettext-0.17

The Gettext package contains utilities for internationalization and localization. These allow programsto be compiled
with NL S (Native Language Support), enabling them to output messages in the user's native language.

Approximate build time: 2.2 SBU

Required disk space:

128 MB

6.38.1. Installation of Gettext
Prepare Gettext for compilation:

./configure --prefix=/usr \
--docdir=/usr/share/doc/gettext-0.17

Compile the package:

make

To test the results (this takes along time, around 3 SBUS), issue:

make check

Install the package:

make i nstal l

6.38.2. Contents of Gettext

Installed programs:

Installed libraries:

Short Descriptions

autopoint
config.char set
config.rpath

envsubst
gettext

gettext.sh
gettextize

hostname
msgattrib

autopoint, config.charset, config.rpath, envsubst, gettext, gettext.sh, gettextize,
hostname, msgattrib, msgcat, msgcmp, msgcomm, MSsgconv, msgen, MSgeXec,
msgfilter, msgfmt, msggrep, msginit, msgmerge, msgunfmt, msguniqg, ngettext,
recode-sr-latin, and xgettext

libasprintf.{ a,s0}, libgettextlib.so, libgettextpo.{ a,so}, and libgettextsrc.so

Copies standard Gettext infrastructure files into a source package
Outputs a system-dependent table of character encoding aliases

Outputs a system-dependent set of variables, describing how to set the runtime search path
of shared librariesin an executable

Substitutes environment variablesin shell format strings

Trandates a natural language message into the user's language by looking up the translation
in a message catal og

Primarily serves as a shell function library for gettext

Copies all standard Gettext files into the given top-level directory of a package to begin
internationalizing it

Displays a network hostname in various forms

Filters the messages of a trandation catalog according to their attributes and manipulates
the attributes
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Concatenates and mergesthe given . po files

Comparestwo . po filesto check that both contain the same set of msgid strings
Finds the messages that are common to to the given . po files

Converts atrand ation catalog to a different character encoding

Creates an English trandlation catal og

Applies acommand to all trandations of atransation catalog

Applies afilter to all trandations of atrandation catalog

Generates a binary message catalog from atrandation catalog

Extracts all messages of atrandation catalog that match a given pattern or belong to some
given source files

Creates a new . po file, initializing the meta information with values from the user's
environment

Combines two raw tranglationsinto asinglefile
Decompiles a binary message catalog into raw trandlation text
Unifies duplicate trandations in atrandlation catalog

Displays native language trand ations of atextual message whose grammatical form depends
on a number

Recodes Serbian text from Cyrillic to Latin script

Extracts the trandatable message lines from the given source files to make the first
trandation template

defines the autosprintf class, which makes C formatted output routines usable in C++
programs, for use with the <string> strings and the <iostream> streams

aprivate library containing common routines used by the various Gettext programs; these
are not intended for general use

Used to write specialized programs that process . po files; this library is used when the
standard applications shipped with Gettext (such as msgcomm, msgcmp, msgattrib, and
msgen) will not suffice

A private library containing common routines used by the various Gettext programs; these
are not intended for general use
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6.39. Grep-2.5.3

The Grep package contains programs for searching through files.

Approximate build time: 0.1 SBU
Required disk space: 7.2MB

6.39.1. Installation of Grep

The current Grep package has many bugs, especialy in the support of multibyte locales. The following consolidated
patch from Debian fixes some of them, improvesthe number of individual tests which are passed, and much improves
the speed in UTF-8 locales:

patch -Npl -i ../grep-2.5.3-debian _fixes-1.patch

Upstream have fixed some of the documentation, and changed some of the tests and the expected resultsin the newest
test scripts. This means that not so many of the individual tests fail:

patch -Npl -i ../grep-2.5.3-upstreamfixes-1. patch

Prepare Grep for compilation:

./configure --prefix=/usr \
--bindir=/bin \
--W t hout - i ncl uded- r egex

The meaning of the configure switch:

--w t hout -i ncl uded-r egex
The configure check for glibc's regex library is broken when building against glibc-2.8. This switch forces the
use of glibc's regex library.

Compile the package:

make

To test the results, issue:

make check || true

There are known test failures in the foadl.sh and fmbtest.sh tests. The "|| true" construct is used to avoid build
automated build scripts failing due to the test failures. A good run will show 2 failures from 14 tests, but if you look
at the output you will see in excess of forty individual tests which failed - these are all in the new tests added since
the previous version.

Install the package:

make i nstal l

6.39.2. Contents of Grep
Installed programs: egrep, fgrep, and grep

Short Descriptions

egrep  Printslines matching an extended regular expression
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fgrep  Printslines matching alist of fixed strings
grep Prints lines matching a basic regular expression
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6.40. Groff-1.18.1.4

The Groff package contains programs for processing and formatting text.

Approximate build time: 0.4 SBU
Required disk space: 39.2 MB

6.40.1. Installation of Groff
Apply the patch that adds the “ascii8” and “nippon” devices to Groff:

patch -Npl -i ../groff-1.18.1.4-debian_fixes-1.patch

Note

These devices are used by Man-DB when formatting non-English manua pages that are not in the
| SO-8859-1 encoding. Currently, there is no working patch for Groff-1.19.x that adds this functionality.

Many screen fonts don't have Unicode single quotes and dashes in them. Tell Groff to use the ASCII equivalents
instead:

sed -i -e 's/2010/002D/"' -e 's/2212/002D/" \
-e 's/2018/0060/" -e 's/2019/0027/' font/devutf8/ R proto

Groff expects the environment variable PAGE to contain the default paper size. For users in the United
States, PACE=I et t er is appropriate. Elsewhere, PAGE=A4 may be more suitable. While the default paper
size is configured during compilation, it can be overridden later by echoing either “A4” or “letter” to the
/ et c/ paper si ze file.

Prepare Groff for compilation:

PAGE=<paper _si ze> ./configure --prefix=/usr --enable-nmultibyte

Compile the package:

make

This package does not come with atest suite.

Install the package:

make docdir=/usr/share/doc/groff-1.18.1.4 install

Some documentation programs, such as xman, will not work properly without the following symlinks:

In -sv egn /usr/bin/gegn
In -sv tbl /usr/bin/gtbl

6.40.2. Contents of Groff

Installed programs: addftinfo, afmtodit, egn, egn2graph, gegn (link to egn), grn, grodvi, groff, groffer,
grog, grolbp, grolj4, grops, grotty, gtbl (link to thl), hpftodit, indxbib, Ikbib, lookbib,
mmroff, negn, nroff, pfbtops, pic, pic2graph, post-grohtml, pre-grohtml, refer, soelim,
tbl, tfmtodit, and troff
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Short Descriptions

addftinfo

afmtodit
eqn

egqn2graph
geqn

grn

grodvi

gr off

groffer
grog

grolbp
grolj4
grops
grotty
gtbl
hpftodit
indxbib

Ikbib

lookbib

mmr of f
negn
nroff
pfbtops
pic

pic2graph
post-grohtml
pre-grohtml

Reads atroff font file and adds some additional font-metric information that is used by the gr of f
system

Creates afont file for use with groff and grops

Compiles descriptions of equations embedded within troff input files into commands that are
understood by troff

Converts atroff EQN (eguation) into a cropped image
A link to egn

A groff preprocessor for gremlin files

A driver for groff that produces TeX dvi format

A front-end to the groff document formatting system; normally, it runs the troff program and a
post-processor appropriate for the selected device

Displays groff files and man pages on X and tty terminals

Reads files and guesses which of the groff options- e, - man,-nme,-mm-ns,-p,-s,and-t
are required for printing files, and reports the groff command including those options

Isagroff driver for Canon CAPSL printers (LBP-4 and LBP-8 series laser printers)
Isadriver for groff that produces output in PCL5 format suitable for an HP LaserJet 4 printer
Trand ates the output of GNU troff to PostScript

Trandates the output of GNU troff into aform suitable for typewriter-like devices

A link to tbl

Creates afont file for use with groff -Tlj4 from an HP-tagged font metric file

Creates an inverted index for the bibliographic databases with a specified file for use with refer,
lookbib, and Ikbib

Searches bibliographic databases for references that contain specified keys and reports any
references found

Prints a prompt on the standard error (unless the standard input is not a terminal), reads a line
containing a set of keywords from the standard input, searches the bibliographic databases in
a specified file for references containing those keywords, prints any references found on the
standard output, and repeats this process until the end of input

A simple preprocessor for groff

Formats equations for American Standard Code for Information Interchange (A SCII) output
A script that emulates the nroff command using gr off

Translates a PostScript font in . pf b format to ASCI|

Compiles descriptions of pictures embedded within troff or TeX input files into commands
understood by TeX or troff

Converts a PIC diagram into a cropped image
Trangates the output of GNU troff to HTML
Trand ates the output of GNU troff to HTML
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Copies the contents of a file to the standard output, except that lines between .[ and .] are
interpreted as citations, and lines between .R1 and .R2 are interpreted as commands for how
citations are to be processed

Reads files and replaces lines of the form .so file by the contents of the mentioned file

Compiles descriptions of tables embedded within troff input files into commands that are
understood by tr off

Creates afont file for use with groff -Tdvi

Is highly compatible with Unix troff; it should usually be invoked using the groff command,
which will also run preprocessors and post-processors in the appropriate order and with the
appropriate options
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6.41. Gzip-1.3.12

The Gzip package contains programs for compressing and decompressing files.

Approximate build time:  lessthan 0.1 SBU
Required disk space: 22MB

6.41.1. Installation of Gzip

The version of the function “futimens’ used by Gzip is incompatible with the version that current Glibc provides,
so we'll rename the function:

sed -i 's/futinmens/gl_&"' gzip.c lib/utinmens.{c, h}

Prepare Gzip for compilation:

./configure --prefix=/usr --bindir=/bin

Compile the package:

make

To test the results, issue:

make check

Install the package:

make i nstall

Move some programs that do not need to be on the root filesystem:

mv -v /bin/{gzexe, unconpress, zcnp, zdi ff, zegrep} /usr/bin
mv -v /[ bin/{zfgrep, zforce, zgrep, zl ess, znore, znew} /usr/bin

6.41.2. Contents of Gzip

Installed programs: gunzip, gzexe, gzip, uncompress, zcat, zcmp, zdiff, zegrep, zfgrep, zforce, zgrep, zless,
zmore, and znew

Short Descriptions

gunzip Decompresses gzipped files

gzexe Creates self-decompressing executabl e files

gzip Compresses the given files using Lempel-Ziv (LZ77) coding
uncompress Decompresses compressed files

zcat Decompresses the given gzipped files to standard output
zcmp Runs cmp on gzipped files

zdiff Runs diff on gzipped files

zegrep Runs egr ep on gzipped files

zfgrep Runs fgrep on gzipped files
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Forcesa. gz extension on all given filesthat are gzipped files, so that gzip will not compress them
again; this can be useful when file names were truncated during afile transfer

Runs grep on gzipped files

Runs less on gzipped files

Runs mor e on gzipped files

Re-compresses files from compress format to gzip format—. Zto . gz
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6.42. Inetutils-1.5

The Inetutils package contains programs for basic networking.

Approximate build time: 0.3 SBU
Required disk space: 12 MB

6.42.1. Installation of Inetutils

All programsthat comewith Inetutilswill not beinstalled. However, the Inetutils build system will insist oninstalling
all the man pages anyway. The following patch will correct this situation:

patch -Npl -i ../inetutils-1.5-no_server_man_pages- 2. patch
Inetutils has a minor issue with GCC-4.3.2. Fix it by issuing the following command:

sed -i 's@sys/types. h>@sys/types. h>\ n#i ncl ude <stdlib. h>@ \
[ibicnp/icnp_timestanp.c

Prepare Inetutils for compilation:

./configure --prefix=/usr --Ilibexecdir=/usr/sbin\
--sysconfdir=/etc --local statedir=/var \
--disable-ifconfig --disabl e-logger --disable-syslogd\
- -di sabl e-whoi s --di sabl e-servers

The meaning of the configure options:

--disable-ifconfig
This option prevents Inetutils from installing the ifconfig program, which can be used to configure network
interfaces. LFS usesip from IPRoute2 to perform this task.

--di sabl e- | ogger
This option prevents Inetutils from installing the logger program, which is used by scripts to pass messages to
the System Log Daemon. Do not install it because Util-linux installs a better version later.

- - di sabl e- sysl ogd
This option prevents Inetutils from installing the System Log Daemon, which is installed with the Sysklogd
package.

- - di sabl e-whoi s
This option disables the building of the Inetutilswhois client, whichisout of date. Instructionsfor abetter whois
client are in the BLFS book.

--di sabl e-servers

This disables the installation of the various network servers included as part of the Inetutils package.
These servers are deemed not appropriate in a basic LFS system. Some are insecure by nature and are
only considered safe on trusted networks. More information can be found at http://www.linuxfromscratch.
org/blfsiview/svn/basi cnet/inetutils.html. Note that better replacements are available for many of these servers.

Compile the package:
make

This package does not come with atest suite.
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Install the package:

make i nstall

Move the ping program to its FHS-compliant place:

mv -v /usr/bin/ping /bin

6.42.2. Contents of Inetutils
Installed programs: ftp, ping, ping6, rcp, rlogin, rsh, talk, telnet, and tftp

Short Descriptions

ftp Isthefiletransfer protocol program

ping Sends echo-request packets and reports how long the replies take
ping6 A version of ping for IPv6 networks

rep Performs remote file copy

rlogin Performs remote login

rsh Runs aremote shell

talk Is used to chat with another user

telnet Aninterface to the TELNET protocol

tftp A triviad file transfer program
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6.43. IPRoute2-2.6.26

The IPRoute2 package contains programs for basic and advanced | PV 4-based networking.

Approximate build time: 0.2 SBU
Required disk space: 5.6 MB

6.43.1. Installation of IPRoute2
Compile the package:

make DESTDI R= SBI NDI R=/ shi n

The meaning of the make options.

DESTDI R=
This ensures that the IPRoute? binaries will install into the correct directory. By default, DESTDI R is set to
/usr.

SBI NDI R=/ sbi n

This ensures that the IPRoute2 binaries will install into / sbi n. Thisis the correct location according to the
FHS, because some of the IPRoute2 binaries are used by the LFS-Bootscripts package.

This package comes with atestsuite, but due to assumptionsit makes, it isnot possible to reliably run these tests from
within the chroot environment. If you wish to run these tests after booting into your new LFS system, ensure you
select / proc/ confi g. gz CONFIG_IKCONFIG_PROC ("General setup" -> "Enable access to .config through
/proc/config.gz") support into your kernel then run 'make alltests from thet est sui t e/ subdirectory.

Install the package:

make DESTDI R= SBI NDI R=/ sbi n MANDI R=/ usr/ share/ man \
DOCDI R=/ usr/ shar e/ doc/i proute2-2.6.26 install

The arpd binary links against the Berkeley DB libraries that reside in /usr and uses a database in
[var/1ib/arpd/arpd. db. Thus, according to the FHS, it must bein/ usr/ sbi n. Moveit there:

mv -v /sbin/arpd /usr/shin

6.43.2. Contents of IPRoute2

Installed programs: arpd, ctstat (link to Instat), genl, ifcfg, ifstat, ip, Instat, nstat, routef, routel, rtacct, rtmon,
rtpr, rtstat (link to Instat), ss, and tc.

Short Descriptions

arpd Userspace ARP daemon, useful in really large networks, where the kernelspace ARP implementation is
insufficient, or when setting up a honeypot

ctstat Connection status utility
genl

ifcfg A shell script wrapper for the ip command. Note that it requires the ar ping and rdisk programs from the
iputils package found at http://mww.skbuff.net/iputils/.

ifstat Shows the interface statistics, including the amount of transmitted and received packets by interface
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The main executable. It has several different functions:

ip link <devi ce> alows usersto look at the state of devices and to make changes

ip addr allows usersto look at addresses and their properties, add new addresses, and delete old ones
ip neighbor alowsusersto look at neighbor bindings and their properties, add new neighbor entries, and
delete old ones

ip rule allows usersto look at the routing policies and change them

ip route allows usersto look at the routing table and change routing table rules

ip tunnel allows usersto look at the I P tunnels and their properties, and change them

ip maddr allows usersto look at the multicast addresses and their properties, and change them

ip mroute allows usersto set, change, or delete the multicast routing

ip monitor allows users to continously monitor the state of devices, addresses and routes

Provides Linux network statistics. It is a generalized and more feature-compl ete replacement for the old
rtstat program

Shows network statistics

A component of ip route. Thisisfor flushing the routing tables
A component of ip route. Thisisfor listing the routing tables
Displaysthe contentsof / proc/ net/rt _acct

Route monitoring utility

Converts the output of ip -0 back into areadable form

Route status utility

Similar to the netstat command; shows active connections

Traffic Controlling Executable; this is for Quality Of Service (QOS) and Class Of Service (COS)
implementations

tc qdisc allows users to setup the queueing discipline

tc class allows users to setup classes based on the queuing discipline scheduling

tc estimator alows users to estimate the network flow into a network

tcfilter allows usersto setup the QOS/COS packet filtering

tc policy allows users to setup the QOS/COS policies
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6.44. Kbd-1.14.1

The Kbd package contains key-table files and keyboard utilities.

Approximate build time:  lessthan 0.1 SBU
Required disk space: 125 MB

6.44.1. Installation of Kbd

The behaviour of the Backspace and Delete keys is not consistent across the keymaps in the Kbd package. The
following patch fixes this issue for 1386 keymaps:

patch -Npl -i ../kbd-1.14.1-backspace-1. patch

After patching, the Backspace key generates the character with code 127, and the Delete key generates awell-known
escape sequence.

In this version of Kbd the instructions to build get keycodes, set keycodes and r esi zecons do not get
passed over to the generated Makef i | e asthey should. So that these programs are built and installed add two lines
tothetop of src/ Makefil e.in:

sed -i -e '1li KEYCODES PROGS = @EYCODES PROGS@ \
-e '1i RESI ZECONS _PROGS = @RESI ZECONS_PROGS@ src/ Makefile.in

This version of Kbd will aso install man pages for optional programs even if we don't use the
- -enabl e- opti onal - pr ogs option to build them. Fix this behavior:

var =OPTI ONAL_ PROGS
sed -i "s/ifdef $var/ifeq (\$($var),yes)/" man/ Makefile.in
unset var

Prepare Kbd for compilation:

./configure --prefix=/usr --datadir=/I1ib/kbd

The meaning of the configure options:

--datadir=/1ib/ kbd

Thisoption puts keyboard layout datain adirectory that will always be on the root partition instead of the default
/ usr/ shar e/ kbd.

Compile the package:

make

This package does not come with atest suite.

Install the package:

make i nstal l

Note

For some languages (e.g., Belarusian) the Kbd package doesn't provide a useful keymap where the stock
“by” keymap assumes the 1SO-8859-5 encoding, and the CP1251 keymap is normally used. Users of such
languages have to download working keymaps separately.
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Some of the scriptsin the L FS-Bootscripts package depend on kbd_mode, loadkeys, openvt, and setfont. As/ usr
may not be available during the early stages of booting, those binaries need to be on the root partition:

mv -v /usr/bin/{kbd node, | oadkeys, openvt,setfont} /bin
If desired, install the documentation:

nkdir -v /usr/share/doc/kbd-1.14.1
cp -R -v doc/* \
/{usr/share/doc/ kbd-1.14.1

6.44.2. Contents of Kbhd

Installed programs: chvt, deallocvt, dumpkeys, fgconsole, getkeycodes, kbd mode, kbdrate, loadkeys,

Short Descriptions

loadunimap, mapscrn, openvt, psfaddtable (link to psfxtable), psfgettable (link to
psfxtable), psfstriptable (link to psfxtable), psfxtable, resizecons, setfont, setkeycodes,
setleds, setmetamode, showconsolefont, showkey, unicode_start, and unicode_stop

chvt Changes the foreground virtual terminal

deallocvt Deallocates unused virtual terminals

dumpkeys Dumps the keyboard trandlation tables

fgconsole Prints the number of the active virtual terminal

getkeycodes Prints the kernel scancode-to-keycode mapping table

kbd_mode Reports or sets the keyboard mode

kbdrate Sets the keyboard repeat and delay rates

loadkeys L oads the keyboard translation tables

loadunimap L oads the kernel unicode-to-font mapping table

mapscrn An obsolete program that used to load a user-defined output character mapping table into
the console driver; thisis now done by setfont

openvt Starts a program on anew virtual terminal (VT)

psfaddtable A link to psfxtable

psfgettable A link to psfxtable

psfstriptable A link to psfxtable

psfxtable Handle Unicode character tables for console fonts

resizecons Changes the kernel idea of the console size

setfont Changes the Enhanced Graphic Adapter (EGA) and Video Graphics Array (VGA) fonts on
the console

setkeycodes Loads kernel scancode-to-keycode mapping table entries; thisis useful if there are unusual
keys on the keyboard

setleds Sets the keyboard flags and Light Emitting Diodes (LEDS)

setmetamode Defines the keyboard meta-key handling
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Shows the current EGA/V GA console screen font
Reports the scancodes, keycodes, and ASCII codes of the keys pressed on the keyboard

Puts the keyboard and console in UNICODE mode. Don't use this program unless your
keymap file is in the 1SO-8859-1 encoding. For other encodings, this utility produces
incorrect results.

Reverts keyboard and console from UNICODE mode
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6.45. Less-418

The Less package contains atext file viewer.

Approximate build time: 0.1 SBU
Required disk space: 2.8MB

6.45.1. Installation of Less

Prepare Less for compilation:

./lconfigure --prefix=/usr --sysconfdir=/etc

The meaning of the configure options:

--sysconfdir=/etc
This option tells the programs created by the package to look in/ et ¢ for the configuration files.

Compile the package:

make

This package does not come with atest suite.

Install the package:

make i nstal l

6.45.2. Contents of Less
Installed programs: less, lessecho, and lesskey
Short Descriptions

less A file viewer or pager; it displays the contents of the given file, letting the user scroll, find strings,
and jump to marks

lessecho Needed to expand meta-characters, such as* and ?, in filenames on Unix systems
lesskey Used to specify the key bindings for less
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6.46. Make-3.81

The Make package contains a program for compiling packages.

Approximate build time: 0.1 SBU
Required disk space: 9.6 MB

6.46.1. Installation of Make
Prepare Make for compilation:

./lconfigure --prefix=/usr

Compile the package:

make

To test the results, issue:

make check

Install the package:

make i nstal l

6.46.2. Contents of Make
Installed program: make

Short Descriptions

make Automatically determines which pieces of a package need to be (re)compiled and then issues the relevant
commands
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6.47. Man-DB-2.5.2

The Man-DB package contains programs for finding and viewing man pages.

Approximate build time: 0.3 SBU
Required disk space: 20 MB

6.47.1. Installation of Man-DB

LFS creates / usr/ man and / usr/ | ocal / man as symlinks. Remove them from the man_db. conf file to
prevent redundant results when using programs such as whatis:

sed -i -e '"\%t/usr/man%' -e '\%t/usr/local/man% ' src/man_db.conf.in
Prepare Man-DB for compilation:

./configure --prefix=/usr --1libexecdir=/usr/lib\
--sysconfdir=/etc --disable-setuid \
--enabl e-nmb-groff --w th-browser=/usr/bin/lynx \
--with-col =/usr/bin/col --wth-vgrind=/usr/bin/vgrind\
--w t h-grap=/usr/bin/grap

The meaning of the configure options:

--di sabl e-setui d
This disables making the man program setuid to user man.

- -enabl e- nb- grof f
This switch tells man-db to expect the Debian multibyte patched version of groff.

--wWith-...
These four parameters are used to set some default programs. The col program is a part of the Util-linux-ng
package, lynx is atext-based web browser (see BLFS for installation instructions), vgrind converts program
sources to Groff input, and grap is useful for typesetting graphs in Groff documents. The vgrind and grap
programs are not normally needed for viewing manual pages. They are not part of LFS or BLFS, but you should
be able to install them yourself after finishing LFS if you wish to do so.

Compile the package:
make

This package does not come with atest suite.

Install the package:

make i nstal l

6.47.2. Non-English Manual Pages in LFS

Some packages provide non-English manual pages. They are displayed correctly only if their location and encoding
matches the expectation of the "man" program. However, different Linux distributions have different policies
(expressed in the choice of the man program, its configuration and patches applied to it) concerning the character
encoding in which manual pages are stored in the filesystem.
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E.g., Debian previously required Russian manual pages to be encoded in KOI8-R and to be placed in
[ usr/ shar e/ man/ r u. Now, in addition, their man program (Man-DB) searches for UTF-8 encoded Russian
manual pages in / usr/ share/ man/ ru. UTF- 8. On the other hand, Fedora uses UTF-8 encoded manual
pages exclusively. Russian manual pages are found in / usr/ shar e/ man/ r u and their man program doesn't
acknowledge/ usr / shar e/ man/ r u. UTF- 8. Many other distributions ignore the on disk encodings completely,
leaving the end user with a mix of improperly encoded manual pages for their configuration. When man processes
the requtested page, it will display the contents as configured, resulting in completely unreadable text if the on disk
encoding is not what is expected for that configuration.

Disagreement about the expected encoding of manual pages amongst distribution vendors, has led to confusion for
upstream package maintainers. One package may contain UTF-8 manual pages, while another ships with manual
pagesin legacy encodings. man searchesfor manual pages based on the user's|ocal e settings. Man-DB uses abuilt-in
table (see below) to determine the on disk encoding of manual pages found for auser'slocale, only if the directories
found do not have an extension that describesthe encoding. E.g., because of ".UTF-8" in the directory name, Man-DB
knows that all manual pagesresidingin/ usr/ shar e/ man/ fr. UTF- 8 are UTF-8 encoded and, according to the
built-in table, expects all manual pagesresidingin/ usr/ shar e/ man/ r u to be encoded using KOI8-R.

Table 6.1. Expected character encoding of legacy 8-bit manual pages

L anguage (code) Encoding L anguage (code) Encoding
Danish (da) ISO-8859-1 |Bulgarian (bg) CP1251
German (de) ISO-8859-1 |Czech (cs) | SO-8859-2
English (en) |SO-8859-1 |Croatian (hr) |SO-8859-2
Spanish (es) ISO-8859-1 |Hungarian (hu) | SO-8859-2
Finnish (fi) ISO-8859-1 |Japanese (ja) EUC-JP
French (fr) ISO-8859-1 |Korean (ko) EUC-KR
Irish (ga) ISO-8859-1 |Polish (pl) |SO-8859-2
Galician (gl) ISO-8859-1 |Russian (ru) KOI8-R
Indonesian (id) ISO-8859-1 |Slovak (sk) | SO-8859-2
Icelandic (is) ISO-8859-1 |Serbian (sr) | SO-8859-5
[talian (it) ISO-8859-1 |Turkish (tr) SO-8859-9
Dutch (nl) ISO-8859-1 |Simplified Chinese (zh_CN) GBK
Norwegian (no) ISO-8859-1 |Simplified Chinese, Singapore GBK
(zh_SG)
Portuguese (pt) ISO-8859-1 |Traditional Chinese (zh_TW) BIG5
Swedish (sv) ISO-8859-1 |Traditional Chinese, Hong Kong|BIG5HKSCS
(zh_HK)
Note

Manual pages in languages not in the list are not supported. Norwegian does not work because of the
transitionfromno_NOtonb_NO locale, and will befixed inthe next release of Man-DB. Koreaniscurrently

non functional because of incomplete fixesin the Debian Groff patch applied in LFS.
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Packages may install manual pages into an improperly named directory, depending on which distributions the author
develops the package for. To assist in the conversion of the manual pages to the proper encoding for the directory
in which they are installed, the convert-mans script was written. It will convert manual pages to another encoding
before (or after) installation. Install the convert-mans script with the following instructions:

cat >> convert-nmans << " EOF"
#!/bin/sh -e

FROVE" $1"

TO="$2"

shift ; shift

while [ $# -gt 0 ]

do
FI LE=" $1"
shift
iconv -f "$FROM' -t "$TO' "S$FILE" >.tnp.iconv
mv .tnp.iconv "$FILE"
done
ECF
install -v -n¥55 convert-mans /usr/bin

If upstream distributes the manual pages in a legacy encoding, the manual pages can ssmply be copied to
/ usr/ shar e/ man/ <l anguage code>. For example, German manual pagescan beinstalled with thefollowing
commands:

nkdir -p /usr/share/ man/de
cp -rv man? /usr/share/ man/ de

If upstream distributes manual pagesin UTF-8 (i.e., “for RedHat”) instead of the encoding listed in the table above,
they can either be converted from UTF-8 to the encoding listed in the table above, or they can be installed directly
into/ usr/ shar e/ man/ <l anguage code>. UTF- 8.

For example, to install French manual pages in the legacy encoding, use the following commands:

convert-mans UTF-8 | SO 8859-1 man?/*.?
nkdir -p /usr/share/ man/fr
cp -rv man? /usr/share/ man/fr

Note

The French manual pages ship with ready made scripts to do the same conversion. The above instructions
are used only as an example for use of the convert-mans script.

Finally, as an example installation of UTF-8 manual pages, again, the French manual pages could be installed with
the following commands:

nkdir -p /usr/share/ man/fr.UTF-8
cp -rv man? /usr/share/ man/fr.UTF-8

6.47.3. Contents of Man-DB

Installed programs: apropos, catman, convert-mans, lexgrog, man, mandb, manpath, whatis, and zsoelim
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Short Descriptions

apropos

catman
convert-mans
lexgrog

man

mandb
manpath

whatis

zsoelim

Searches the whatis database and displays the short descriptions of system commands that
contain agiven string

Creates or updates the pre-formatted manual pages

Reformats manual pages into the chosen encoding.

Displays one-line summary information about a given manual page
Formats and displays the requested manual page

Creates or updates the whatis database

Displaysthe contents of SMANPATH or (if SMANPATH is not set) asuitable search path based
on the settings in man.conf and the user's environment

Searches the whatis database and displays the short descriptions of system commands that
contain the given keyword as a separate word

Reads files and replaces lines of the form .so file by the contents of the mentioned file
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6.48. Module-Init-Tools-3.4.1

The Module-Init-Tools package contains programsfor handling kernel modulesin Linux kernelsgreater than or equal
to version 2.5.47.

Approximate build time:  lessthan 0.1 SBU
Required disk space: 8 MB

6.48.1. Installation of Module-Init-Tools

The tarball only contains sgml source for the manpages. The following patch contains the result of processing this
through docbook 2man (see http: //mwwww.linuxfromscratch.or g/blfs/view/svn/pst/docbook-utils.html) which we do not
build as part of abasic LFSinstallation:

patch -Npl -i ../nodul e-init-tools-3.4.1-manpages- 1. patch

The testsuite of this package is geared towards the needs of its Maintainer. The command make check builds a
specially wrapped version of modprobe which is useless for normal operation. To run this (about 0.2 SBU), issue the
following commands (note that the make clean command is required to clean up the source tree before recompiling
for normal use):

./configure
make check
make cl ean

Prepare Module-Init-Tools for compilation:

./configure --prefix=/ --enable-zlib --mandir=/usr/share/ man

Compile the package:

make

Install the package:

make | NSTALL=i nstall install

The meaning of the make parameter:

| NSTALL=i nst al |

Normally, make install will not install the binariesif they already exist. This option overrides that behavior by
calling install instead of using the default wrapper script.

6.48.2. Contents of Module-Init-Tools

Installed programs: depmod, generate-modprobe.conf, insmod, insmod.static, Ismod, modinfo, modprobe,
and rmmod

Short Descriptions

depmod Creates a dependency file based on the symbols it finds in the existing set of
modules; this dependency file is used by modprobe to automatically load the
required modules
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gener ate-modpr obe.conf
insmod

insmod.static

Ismod

modinfo

modprobe

rmmod
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Creates a modprobe.conf file from an existing 2.2 or 2.4 module setup
Installs aloadable module in the running kernel

A statically compiled version of insmod

Lists currently loaded modules

Examines an object file associated with a kernel module and displays any
information that it can glean

Uses a dependency file, created by depmod, to automatically load relevant
modules

Unloads modules from the running kernel
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6.49. Patch-2.5.4

The Patch package contains a program for modifying or creating files by applying a “patch” file typically created
by the diff program.

Approximate build time:  lessthan 0.1 SBU
Required disk space: 1.6 MB

6.49.1. Installation of Patch
Prepare Patch for compilation:

./lconfigure --prefix=/usr

Compile the package:

make

This package does not come with atest suite.

Install the package:

make i nstal l

6.49.2. Contents of Patch
Installed program: patch

Short Descriptions

patch  Maodifies files according to a patch file. A patch file is normally a difference listing created with the diff
program. By applying these differencesto the original files, patch creates the patched versions.
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6.50. Psmisc-22.6

The Psmisc package contains programs for displaying information about running processes.

Approximate build time:  lessthan 0.1 SBU
Required disk space: 2.2MB

6.50.1. Installation of Psmisc
Prepare Psmisc for compilation:

./lconfigure --prefix=/usr --exec-prefix=""

The meaning of the configure options:

--exec-prefix=""

This ensures that the Psmisc binaries will install into / bi n instead of / usr/ bi n. Thisisthe correct location
according to the FHS, because some of the Psmisc binaries are used by the L FS-Bootscripts package.

Compile the package:

make

This package does not come with atest suite.

Install the package:

make i nstal l

There is no reason for the pstree and pstree.x11 programsto residein/ bi n. Therefore, movethemto/ usr/ bi n:

mv -v /bin/pstree* /usr/bin

By default, Psmisc's pidof program is not installed. This usually is not a problem because it isinstalled later in the
Sysvinit package, which provides abetter pidof program. If Sysvinit will not be used for aparticular system, complete
the installation of Psmisc by creating the following symlink:

In -sv killall /bin/pidof

6.50.2. Contents of Psmisc
Installed programs: fuser, killall, oldfuser, peekfd, pstree, and pstree.x11 (link to pstree)

Short Descriptions

fuser Reports the Process I Ds (PIDs) of processes that use the given files or file systems

killall Kills processes by name; it sendsasignal to all processes running any of the given commands
oldfuser Reports the Process I Ds (PIDs) of processes that use the given files or file systems

peekfd Peek at file descriptors of arunning process, given its PID

pstree Displays running processes as atree

pstreex1l Same as pstr ee, except that it waits for confirmation before exiting
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6.51. Shadow-4.1.2.1

The Shadow package contains programs for handling passwords in a secure way.

Approximate build time: 0.3 SBU
Required disk space: 28 MB

6.51.1. Installation of Shadow

Note

If you would like to enforce the use of strong passwords, refer to http://mww.linuxfromscratch.
org/blfs/view/svn/postlfs/cracklib.ntml for installing CrackLib prior to building Shadow. Then add
--w t h-11bcrack to the configure command below.

Disable the installation of the groups program and its man pages, as Coreutils provides a better version:

sed -i 's/groups$(EXEEXT) //' src/Makefile.in
find man -nanme Makefile.in -exec sed -i "s/groups\.1/ /" {} \;

Disable the installation of Chinese and Korean manual pages, since Man-DB cannot format them properly:
sed -i -e 's/ ko//" -e 's/ zh_ CN zh_TW/"' man/ Makefile.in

Shadow supplies other manual pagesin aUTF-8 encoding. Man-DB can display these in the recommended encodings
by using the convert-mans script which was installed during the Man-DB package:

for i inde es fi fr id it pt_BR do
convert-mans UTF-8 | SO 8859-1 man/ ${i}/*.?
done
for i in cs hu pl; do
convert-mans UTF-8 | SO 8859-2 man/ ${i}/*.?
done

convert-mans UTF-8 EUC-JP man/jal*.?
convert-mans UTF-8 KO 8-R man/ru/*.?
convert-mans UTF-8 | SO-8859-9 man/tr/*.?

Instead of using the default crypt method, use the more secure MD5 method of password encryption, which aso
allows passwords longer than 8 characters. It is also necessary to change the obsolete/ var / spool / mai | location
for user mailboxes that Shadow uses by default to the/ var / mai | location used currently:

sed -i -e ' s@ENCRYPT_METHOD DES@ENCRYPT METHOD MD5@ \
-e 's@var/spool/mil @var/mail @ etc/login.defs

Note
If you chose to build Shadow with Cracklib support, run the following:
sed -i 's@l CTPATH. *@Dl CTPATH\t/ i b/ cracklib/pw dict@ \

etc/ | ogi n. defs
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Prepare Shadow for compilation:
./configure --sysconfdir=/etc
Compile the package:

make

This package does not come with atest suite.
Install the package:

make i nstall
Move amisplaced program to its proper location:

mv -v /usr/bin/passwd /bin

6.51.2. Configuring Shadow

This package contains utilities to add, modify, and delete users and groups; set and change their passwords; and
perform other administrative tasks. For afull explanation of what password shadowing means, see thedoc/ HOAMO
file within the unpacked source tree. If using Shadow support, keep in mind that programs which need to verify
passwords (display managers, FTP programs, pop3 daemons, etc.) must be Shadow-compliant. That is, they need to
be able to work with shadowed passwords.

To enable shadowed passwords, run the following command:
pwconv

To enable shadowed group passwords, run:

gr pconv

Shadow's stock configuration for the useradd utility has afew caveats that need some explanation. First, the default
action for the useradd utility is to create the user and a group of the same name as the user. By default the user ID
(UID) and group ID (GID) numbers will begin with 1000. This meansif you don't pass parameters to useradd, each
user will be amember of a unique group on the system. If this behaviour is undesireable, you'll need to passthe - g
parameter to useradd. The default parameters are stored inthe/ et ¢/ def aul t / user add file. You may need to
modify two parametersin thisfile to suit your particular needs.

[ et c/ def aul t / user add Parameter Explanations

GROUP=1000
This parameter setsthe beginning of the group numbers used in the/etc/group file. Y ou can modify it to anything
you desire. Note that user add will never reuse aUID or GID. If the number identified in this parameter is used,
it will use the next available number after this. Note also that if you don't have a group 1000 on your system the
first time you use useradd without the - g parameter, you'll get a message displayed on the terminal that says:
useradd: unknown G D 1000. You may disregard this message and group number 1000 will be used.
CREATE_MAI L_SPQOOL=yes
This parameter causes user add to create a mailbox file for the newly created user. user add will make the group
ownership of thisfile to the mai | group with 0660 permissions. If you would prefer that these mailbox files
are not created by useradd, issue the following command:

sed -i 's/yes/no/' /etc/default/useradd

174



6.51.3. Setti

Linux From Scratch - Version 6.4

ng the root password

Choose a password for user root and set it by running:

passwd r oot

6.51.4. Contents of Shadow

Installed progr

ams. chage, chfn, chgpasswd, chpasswd, chsh, expiry, faillog, gpasswd, groupadd, groupdel,
groupmems, groupmod, grpck, grpconv, grpunconv, lastlog, login, logoutd, newgrp,
newusers, nologin, passwd, pwck, pwconv, pwunconv, sg (link to newgrp), su, useradd,
userdel, usermod, vigr (link to vipw), and vipw

Short Descriptions

chage
chfn
chgpasswd
chpasswd
chsh
expiry
faillog

gpasswd
groupadd
groupdel
groupmems

groupmod
grpck
grpconv
grpunconv
lastlog
login
logoutd
newgrp
newusers
nologin

passwd
pwck

Used to change the maximum number of days between obligatory password changes
Used to change a user's full name and other information

Used to update group passwords in batch mode

Used to update user passwords in batch mode

Used to change a user's default login shell

Checks and enforces the current password expiration policy

Is used to examine the log of login failures, to set a maximum number of failures before an account
is blocked, or to reset the failure count

I's used to add and delete members and administrators to groups
Creates a group with the given name
Deletes the group with the given name

Allows a user to administer his’/her own group membership list without the requirement of super user
privileges.

Is used to modify the given group's name or GID

Verifiesthe integrity of the group files/ et ¢/ gr oup and/ et ¢/ gshadow
Creates or updates the shadow group file from the normal group file
Updates/ et ¢/ gr oup from/ et ¢/ gshadow and then deletes the latter
Reports the most recent login of all users or of a given user

Is used by the system to let users sign on

|s a daemon used to enforce restrictions on log-on time and ports

Is used to change the current GID during alogin session

Is used to create or update an entire series of user accounts

Displays a message that an account is not available. Designed to be used as the default shell for
accounts that have been disabled

Is used to change the password for a user or group account
Verifiesthe integrity of the password files/ et ¢/ passwd and/ et ¢/ shadow
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pwunconv
g

su
useradd
userdel
user mod

vigr
Vipw
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Creates or updates the shadow password file from the normal password file
Updates/ et ¢/ passwd from/ et ¢/ shadow and then deletes the latter

Executes a given command while the user's GID is set to that of the given group
Runs a shell with substitute user and group 1Ds

Creates a new user with the given name, or updates the default new-user information
Deletes the given user account

Is used to modify the given user's login name, User Identification (UID), shell, initial group, home
directory, etc.

Editsthe/ et ¢/ gr oup or/ et ¢/ gshadowfiles
Editsthe/ et ¢/ passwd or / et c/ shadowfiles
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6.52. Sysklogd-1.5

The Sysklogd package contains programs for logging system messages, such as those given by the kernel when
unusual things happen.

Approximate build time:  lessthan 0.1 SBU
Required disk space: 0.6 MB

6.52.1. Installation of Sysklogd
Compile the package:
make

This package does not come with atest suite.

Install the package:

make i nstall

6.52.2. Configuring Sysklogd
Createanew / et c/ sysl og. conf fileby running the following:

cat > /etc/syslog.conf << "EOF"
# Begin /etc/syslog. conf

auth, authpriv.* -/var/log/auth.l og

* . *.auth,aut hpriv.none -/var/log/sys.|og
daenon. * -/var/| og/ daenon. | og

kern.* -/var/log/kern. | og

mail.* -/var/log/mail .|l og
user.* -/var/l og/user. | og
*. emerg *

# End /etc/sysl og. conf
EOF

6.52.3. Contents of Sysklogd
Installed programs: klogd and syslogd

Short Descriptions

klogd A system daemon for intercepting and logging kernel messages

syslogd L ogs the messages that system programs offer for logging. Every logged message contains at least a
date stamp and a hostname, and normally the program’s name too, but that depends on how trusting the
logging daemon istold to be
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6.53. Sysvinit-2.86

The Sysvinit package contains programs for controlling the startup, running, and shutdown of the system.

Approximate build time:  lessthan 0.1 SBU
Required disk space: 1MB

6.53.1. Installation of Sysvinit

When run-levelsare changed (for example, when halting the system), init sendstermination signalsto those processes
that init itself started and that should not be running in the new run-level. While doing this, init outputs messageslike
“Sending processes the TERM signal” which seem to imply that it is sending these signals to all currently running
processes. To avoid this misinterpretation, modify the source so that these messages read like “ Sending processes
configured via/etc/inittab the TERM signal” instead:

sed -i 's@ending processes@ configured via /etc/inittab@' \
src/init.c

A maintained version of the wall program is installed later on during the Util-linux-ng installation. Suppress the
installation of this program and its man page:

sed -i -e 's/utnpdunp wall/utnmpdunp/" \
-e 's/nmountpoint.1 wall.1/ mount point.1/' src/ Mkefile

Compile the package:

make -C src

This package does not come with atest suite.

Install the package:

make -C src install
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6.53.2. Configuring Sysvinit

Createanew file/ et ¢/ i ni t t ab by running the following:

cat > /etc/inittab << "EOF"
# Begin /etc/inittab

id:3:initdefault:

si::sysinit:/etc/rc.d/init.d/rc sysinit

|0:0:wait:/etc/rc.d/init.d/rc O
| 1: S1:wait:/etc/rc.d/init.d/rc 1

| 2:

| 3:
| 4:
| 5:
| 6:

CDU'I-hOON

-wait:/etc/rc.d/init.d/rc
:wait:/etc/rc.d/init.d/rc
wait:/etc/rc.d/init.d/rc
wait:/etc/rc.d/init.d/rc
wait:/etc/rc.d/init.d/rc

o Ul WN

ca: 12345: ctrl al tdel : / sbin/ shutdown -t1l -a -r now

su: S016: once: / shi n/sul ogi n

O Ul WN

OF

: 2345:
: 2345:
: 2345:
: 2345:
: 2345:
: 2345:

respawn: / sbin/agetty ttyl 9600
respawn: / sbin/agetty tty2 9600
respawn: / sbin/agetty tty3 9600
respawn: / sbin/agetty tty4 9600
respawn: / sbin/agetty tty5 9600
respawn: / sbin/agetty tty6 9600

# End /etc/inittab
E

6.53.3. Contents of Sysvinit
Installed programs. bootlogd, halt, init, killall5, last, lastb (link to last), mesg, mountpoint, pidof (link to

killall5), poweroff (link to halt), reboot (link to halt), runlevel, shutdown, sulogin, telinit
(link to init), and utmpdump

Short Descriptions

bootlogd
halt

init

killall5

Logs boot messagesto alog file

Normally invokes shutdown with the - h option, except when already in run-level O, then it tells
the kernel to halt the system; it notesin thefile/ var / | og/ wt np that the system is being brought
down

The first process to be started when the kernel has initialized the hardware which takes over the
boot process and starts all the procesesit isinstructed to

Sends a signal to all processes, except the processes in its own session so it will not kill the shell
running the script that called it
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lastb

mesgy
mountpoint
pidof

power of f
reboot
runlevel

shutdown
sulogin
telinit
utmpdump
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Shows which users last logged in (and out), searching back through the/ var / | og/ wt np file; it
also shows system boots, shutdowns, and run-level changes

Shows the failed login attempts, aslogged in/ var /| og/ bt np

Controls whether other users can send messages to the current user's terminal
Checksif the directory is a mountpoint

Reports the PIDs of the given programs

Tells the kernel to halt the system and switch off the computer (see halt)
Tellsthe kernel to reboot the system (see halt)

Reports the previous and the current run-level, as noted in the last run-level record in
[ var/run/ utnp

Brings the system down in a secure way, signaling all processes and notifying all logged-in users
Allowsr oot tologin; it isnormally invoked by init when the system goes into single user mode
Tellsinit which run-level to changeto

Displays the content of the given login filein a more user-friendly format
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6.54. Tar-1.20

The Tar package contains an archiving program.

Approximate build time: 0.3 SBU
Required disk space: 19.9MB

6.54.1. Installation of Tar

Prepare Tar for compilation:

./configure --prefix=/usr --bindir=/bin --1ibexecdir=/usr/sbin

Compile the package:

make

To test the results (about 1 SBU), issue:

make check

Install the package:

make i nstal l

6.54.2. Contents of Tar

Installed programs: rmt and tar

Short Descriptions

rmt  Remotely manipulates a magnetic tape drive through an interprocess communication connection
tar  Creates, extracts files from, and lists the contents of archives, also known astarballs
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6.55. Texinfo-4.13a

The Texinfo package contains programs for reading, writing, and converting info pages.

Approximate build time: 0.3 SBU
Required disk space: 20 MB

6.55.1. Installation of Texinfo

Prepare Texinfo for compilation:

./configure --prefix=/usr

Compile the package:

make

To test the results, issue:

make check

Install the package:

make i nstall

Optionally, install the components belonging in aTeX installation:

make TEXMF=/usr/share/texnf install-tex

The meaning of the make parameter:

TEXMF=/ usr/ shar e/ t exnf
The TEXMF makefile variable holds the location of the root of the TeX tree if, for example, a TeX package
will beinstalled later.

The Info documentation system uses a plain text file to hold its list of menu entries. The file is located at
[ usr/share/info/dir.Unfortunately, dueto occasional problemsin the Makefiles of various packages, it can
sometimes get out of sync with the info pages installed on the system. If the/ usr/ shar e/ i nf o/ di r fileever
needs to be recreated, the following optional commands will accomplish the task:

cd /usr/share/info

rmdir

for f in *

do install-info $f dir 2>/dev/null
done

6.55.2. Contents of Texinfo
Installed programs: info, infokey, install-info, makeinfo, texi2dvi, texi2pdf, and texindex

Short Descriptions

info Used to read info pages which are similar to man pages, but often go much deeper than just
explaining all the available command line options. For example, compare man bison and info
bison.
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Compiles a source file containing Info customizations into a binary format

Used to install info pages; it updates entries in the info index file

Trand ates the given Texinfo source documents into info pages, plain text, or HTML

Used to format the given Texinfo document into a device-independent file that can be printed
Used to format the given Texinfo document into a Portable Document Format (PDF) file
Used to sort Texinfo index files
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6.56. Udev-130

The Udev package contains programs for dynamic creation of device nodes.

Approximate build time: 0.2 SBU
Required disk space: 10 MB

6.56.1. Installation of Udev

The udev-config tarball contains L FS-specific files used to configure Udev. Unpack it into the Udev source directory:
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tar -xvf ../udev-config-20081015.tar. bz2

Create somedevicesand directoriesthat Udev cannot handle dueto them being required very early in the boot process,
or by Udev itself:

i nstall
nmknod -
nmknod -
In -sv
In -sv
In -sv
In -sv
In -sv

-dv /1lib/{firmvare, udev/devices/{pts, shn}}

n0666 /1| i b/ udev/devices/null ¢ 1 3
nD600 /1| i b/udev/devices/knsg ¢ 1 11
[proc/self/fd /1ib/udev/devices/fd
[proc/self/fd/ 0O /Iib/udev/devices/stdin
[proc/self/fd/ 1 /1ib/udev/devices/stdout
[proc/self/fd/2 /1ib/udev/devices/stderr
[ proc/ kcore /1ib/udev/devices/core

Prepare the package for compilation:

./configure --prefix=/usr \

--exec-prefix=\
--sysconfdir=/etc

Compile the package:

make

This package does not come with atest suite.

Install the package:

make i nstal l

Udev has to be configured in order to work properly, as its default configuration does not cover all devices. First
install two extrarules files from Udev to help support device-mapper and RAID setups:

i nst al |

-n644 -v rul es/ packages/ 64-*.rul es \

/1ib/udev/rul es. d/

Now install afile to create symlinks for certain hand-held devices:

i nstall

-n644 -v rul es/ packages/ 40-pilot-1links.rules \
/11ib/udev/rules.d/
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Now install the LFS-specific custom rulesfiles:

cd udev-config-20081015
make i nstall

Install the documentation that explains the LFS-specific rulesfiles:

make install-doc

Install the documentation that explains the commonly-used rules files provided by Udev:
make install-extra-doc

Install the documentation that explains how to create custom Udev rules:

cd ..
install -n644 -v -D docs/witing udev_rul es/index.htm \
[ usr/ shar e/ doc/ udev- 130/ i ndex. ht m

6.56.2. Contents of Udev

ata id, cdrom_id, collect, create floppy_devices, edd id, firmware.sh, fstab_import,
path_id, scsi_id, udevadm, udevd, usb_id, vol_id, write_cd rules, and write_net_rules
Installed libraries: libudev and libvolume id

Installed directory: /etc/udev

Installed programs:

Short Descriptions

ata id Provides Udev with a unique string and additional information (uuid, label) for an
ATA drive

cdrom_id Provides Udev with the capabilities of a CD-ROM or DVD-ROM drive

collect Givenan ID for the current uevent and alist of IDs (for all target uevents), registers

create floppy_devices
edd_id

the current 1D and indicates whether all target 1Ds have been registered
Creates all possible floppy devices based on the CMOS type
Provides Udev with the EDD ID for aBIOS disk drive

firmware.sh Uploads firmware to devices

fstab_import Findsan entry in/ et ¢/ f st ab that matches the current device, and provides its
information to Udev

path_id Provides the shortest possible unique hardware path to adevice

scs_id Provides Udev with a unique SCSI identifier based on the data returned from
sending a SCSI INQUIRY command to the specified device

udevadm Generic udev administration tool: controls the udevd daemon, provides info from
the Udev database, monitors uevents, waits for uevents to finish, tests Udev
configuration, and triggers uevents for a given device

udevd A daemon that listens for uevents on the netlink socket, creates devices and runs
the configured external programs in response to these uevents

usb_id Provides Udev with information about USB devices
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Provides Udev with the label and uuid of afilesystem

A script which generates Udev rulesto provide stable names for optical drives (see
also Section 7.12, “ Creating Custom Symlinks to Devices’)

A script which generates rules to provide stable names for network interfaces (see
also Section 7.13, “ Configuring the network Script”)

A library interface to udev device information
A library interface to read volume labels and uuids
Contains Udev configuration files, device permissions, and rulesfor device naming
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6.57. Util-linux-ng-2.14.1

The Util-linux-ng package contains miscellaneous utility programs. Among them are utilities for handling file
systems, consoles, partitions, and messages.

Approximate build time: 0.3 SBU
Required disk space: 29 MB

6.57.1. FHS compliance notes

The FHSrecommendsusingthe/ var /| i b/ hwcl ock directory instead of theusual / et ¢ directory asthelocation
for theadj t i nme file. To make the hwclock program FHS-compliant, run the following:

sed -e '"s@tc/adjtinme@ar/lib/hwlock/adjtime@' \
-i $(grep -rl '/etc/adjtine' .)
nkdir -pv /var/lib/hwcl ock

6.57.2. Installation of Util-linux-ng

./configure --enable-arch --enable-partx --enable-wite

The meaning of the configure options:
--enabl e-arch
Enables building the ar ch program

- -enabl e- partx
Enables building the addpart, delpart and partx programs

--enable-wite
Enables building the write program

Compile the package:

make

This package does not come with atest suite.

Install the package:

make i nstal l

6.57.3. Contents of Util-linux-ng

Installed programs: addpart, agetty, arch, blockdev, cal, cfdisk, chkdupexe, chrt, col, colcrt, colrm, column,
ctrlaltdel, cytune, ddate, delpart, dmesg, fdformat, fdisk, flock, fsck.cramfs, fsck.minix,
getopt, hexdump, hwclock, 1386, ionice, ipcrm, ipcs, isosize, Idattach, line, linux32,
linux64, logger, look, losetup, mcookie, mkfs, mkfs.bfs, mkfs.cramfs, mkfs.minix,
mkswap, more, mount, namei, partx, pg, pivot_root, readprofile, rename, renice, rev,
rtcwake, script, scriptreplay, setarch, setsid, setterm, sfdisk, swapon, tailf, taskset,
tunelp, ul, umount, wall, whereis, and write

Short Descriptions

addpart Informs the Linux kernel of new partitions
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cytune
ddate
delpart
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fdformat
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flock
fsck.cramfs
fsck.minix
getopt
hexdump
hwclock

386
ionice
ipcrm
ipcs
isosize
Idattach
linux32
linux64
line
logger
look
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Opens atty port, prompts for alogin name, and then invokes the login program
Reports the machine's architecture

Allows usersto call block device ioctls from the command line

Displays a simple calendar

Manipulates the partition table of the given device

Finds duplicate executables

Manipul ates real-time attributes of a process

Filters out reverse line feeds

Filters nroff output for terminals that lack some capabilities, such as overstriking and half-lines
Filters out the given columns

Formats a given file into multiple columns

Sets the function of the Ctrl+Alt+Del key combination to a hard or a soft reset
Tunes the parameters of the serial line drivers for Cyclades cards

Gives the Discordian date or converts the given Gregorian date to a Discordian one
Asksthe Linux kernel to remove a partition

Dumps the kernel boot messages

Low-level formats a floppy disk

Manipulates the paritition table of the given device

Acquires afile lock and then executes a command with the lock held

Performs a consistency check on the Cramfs file system on the given device
Performs a consistency check on the Minix file system on the given device
Parses options in the given command line

Dumps the given file in hexadecimal or in another given format

Reads or sets the system's hardware clock, also called the Real-Time Clock (RTC) or Basic
Input-Output System (BIOS) clock

A symbolic link to setarch

Gets or setstheio scheduling class and priority for a program
Removes the given Inter-Process Communication (IPC) resource
Provides IPC status information

Reports the size of an is09660 file system

Attaches aline disciplineto aserial line

A symbolic link to setarch

A symbolic link to setarch

Copiesasingleline

Enters the given message into the system log

Displays lines that begin with the given string
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rename
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rev
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Sets up and controls loop devices

Generates magic cookies (128-bit random hexadecimal numbers) for xauth

Builds afile system on adevice (usually a hard disk partition)

Creates a Santa Cruz Operations (SCO) bfsfile system

Creates a cramfsfile system

Creates aMinix file system

Initializes the given device or file to be used as a swap area

A filter for paging through text one screen at atime

Attaches the file system on the given device to a specified directory in the file-system tree
Shows the symbolic links in the given pathnames

Tells the kernel about the presence and numbering of on-disk partitions

Displays atext file one screen full at atime

Makes the given file system the new root file system of the current process

Reads kernel profiling information

Renames the given files, replacing a given string with another

Altersthe priority of running processes

Reversesthe lines of agivenfile

Used to enter a system sleep state until specified wakeup time

Makes a typescript of aterminal session

Plays back typescripts using timing information

Changes reported architecture in a new program environment and sets personality flags
Runs the given program in a new session

Setsterminal attributes

A disk partition table manipulator

Enables devices and files for paging and swapping and lists the devices and files currently in use

Tracks the growth of alog file. Displaysthe last 10 lines of alog file, then continues displaying
any new entriesin thelog file as they are created

Retrieves or sets aprocess CPU affinity

Tunes the parameters of the line printer

A filter for translating underscores into escape sequences indicating underlining for the terminal
inuse

Disconnects afile system from the system's file tree

Displays the contents of afile or, by default, its standard input, on the terminals of al currently
logged in users

Reports the location of the binary, source, and man page for the given command
Sends a message to the given user if that user has not disabled receipt of such messages
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6.58. Vim-7.2

The Vim package contains a powerful text editor.
Approximate build time: 0.8 SBU

Required disk space: 67 MB
Alternativesto Vim

If you prefer another editor—such as Emacs, Joe, or Nano—please refer to http: //www.linuxfromscratch.
org/blfsiview/svn/postlfs/editors.html for suggested installation instructions.

6.58.1. Installation of Vim

First, unpack both vi m 7. 2. tar. bz2 and (optionally) vi m 7. 2-1 ang. t ar. gz archives into the same
directory.

Apply apatch which fixes various issues already found and fixed by the upstream maintainers since the inital release
of Vim-7.2:

patch -Npl -1 ../vim7.2-fixes-3.patch

Change the default location of the vi nr ¢ configuration fileto/ et c:

echo '#define SYS VIMRC FILE "/etc/vinmc"' >> src/feature.h

Now prepare Vim for compilation:

./lconfigure --prefix=/usr --enable-nultibyte

The meaning of the configure options:

--enabl e-nmul ti byte

This switch enables support for editing files in multibyte character encodings. Thisis needed if using a locale
with a multibyte character set. This switch is also helpful to be able to edit text files initially created in Linux
distributions like Fedora Core that use UTF-8 as a default character set.

Compile the package:

make

To test the results, issue:

make test

However, this test suite outputs a lot of binary data to the screen, which can cause issues with the settings of the
current terminal. This can be resolved by redirecting the output to alog file.

Install the package:

make i nstal l
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Many users are used to using vi instead of vim. To alow execution of vim when users habitually enter vi, create a
symlink for both the binary and the man page in the provided languages:

In -sv vim/usr/bin/vi

for L in /usr/share/man/{,*/}manl/vim1; do
In -svviml $(dirnane $L)/vi.1

done

By default, Vim's documentation is installed in /usr/share/vim The following symlink alows the
documentation to be accessed via / usr/ share/ doc/vim 7. 2, making it consistent with the location of
documentation for other packages:

In -sv ../vimvim/2/doc /usr/share/doc/vim?7.2

If an X Window System is going to be installed on the LFS system, it may be necessary to recompile Vim after
installing X. Vim comes with a GUI version of the editor that requires X and some additional librariesto beinstalled.
For more information on this process, refer to the Vim documentation and the Vim installation page in the BLFS
book at http://www.linuxfromscratch.or g/blfs/view/svn/postlfs/editor s.ntml#postlfs-editor s-vim.

6.58.2. Configuring Vim

By default, vim runsin vi-incompatible mode. This may be new to users who have used other editorsin the past. The
“nocompatible” setting isincluded below to highlight the fact that anew behavior isbeing used. It also remindsthose
who would change to “compatible” mode that it should be the first setting in the configuration file. Thisis necessary
because it changes other settings, and overrides must come after this setting. Create a default vim configuration file
by running the following:

cat > /etc/vinmrc << "ECF"
" Begin /etc/vinrc

set noconpati bl e
set backspace=2

synt ax on

if (&&erm=="iternl') || (& erm== "putty")
set background=dar k

endi f

End /etc/vinrc
ECF

Theset noconpati bl e setting makes vim behave in a more useful way (the default) than the vi-compatible
manner. Removethe“no” to keep the old vi behavior. Theset backspace=2 setting allowsbackspacing over line
breaks, autoindents, and the start of insert. The synt ax on parameter enables vim's syntax highlighting. Finaly,
the if statement with the set backgr ound=dar k setting corrects vim's guess about the background color of
some terminal emulators. This gives the highlighting a better color scheme for use on the black background of these
programs.

Documentation for other available options can be obtained by running the following command:

vim-c ':options'
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Note

By default, Vim only installs spell files for the English language. To install spell files for your preferred
language, download the* . spl and optionaly, the* . sug filesfor your language and character encoding
from ftp://ftp.vim.org/pub/vinVruntime/spell/ and savethemto/ usr/ shar e/ vi m vi niv2/ spel | /.

To use these spell files, some configurationin/ et ¢/ vi nr ¢ isneeded, e.g.:

set spelllang=en,ru
set spell

For more information, see the appropriate README file located at the URL above.

6.58.3. Contents of Vim

Installed programs: ex (link to vim), rview (link to vim), rvim (link to vim), vi (link to vim), view (link to

vim), vim, vimdiff (link to vim), vimtutor, and xxd

Short Descriptions

ex
rview
rvim

Vi

view
vim
vimdiff
vimtutor
xxd

Starts vim in ex mode

Isarestricted version of view; no shell commands can be started and view cannot be suspended
Isarestricted version of vim; no shell commands can be started and vim cannot be suspended

Link tovim

Starts vim in read-only mode

|s the editor

Edits two or three versions of afile with vim and show differences

Teaches the basic keys and commands of vim

Creates a hex dump of the given file; it can also do the reverse, so it can be used for binary patching
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6.59. About Debugging Symbols

Most programs and libraries are, by default, compiled with debugging symbols included (with gcc's - g option).
This means that when debugging a program or library that was compiled with debugging information included, the
debugger can provide not only memory addresses, but also the names of the routines and variables.

However, the inclusion of these debugging symbols enlarges a program or library significantly. The following is an
example of the amount of space these symbols occupy:

* A bash binary with debugging symbols: 1200 KB

* A bash binary without debugging symbols: 480 KB

* Glibcand GCCfiles(/ i b and/ usr/1i b) with debugging symbols. 87 MB
* Glibc and GCC files without debugging symbols: 16 MB

Sizes may vary depending on which compiler and C library were used, but when comparing programs with and
without debugging symbols, the difference will usually be a factor between two and five.

Because most users will never use a debugger on their system software, a lot of disk space can be regained
by removing these symbols. The next section shows how to strip al debugging symbols from the programs
and libraries. Additiona information on system optimization can be found at http://www.linuxfromscratch.
org/hints/downl oads/files/opti mization.txt.

6.60. Stripping Again

If the intended user is not a programmer and does not plan to do any debugging on the system software, the system
Size can be decreased by about 90 MB by removing the debugging symbols from binaries and libraries. This causes
no inconvenience other than not being able to debug the software fully anymore.

Most people who use the command mentioned below do not experience any difficulties. However, it is easy to make
atypo and render the new system unusable, so before running the strip command, it is agood ideato make a backup
of the LFS system in its current state.

Before performing the stripping, take special care to ensure that none of the binaries that are about to be stripped
are running. If unsure whether the user entered chroot with the command given in Section 6.4, “Entering the Chroot
Environment,” first exit from chroot:

| ogout
Then reenter it with:

chroot $LFS /tools/bin/env -i \
HOVE=/r oot TERME$TERM PS1="\u:\w$ ' \
PATH=/ bi n: /usr/bi n:/sbin:/usr/sbin \
/tool s/ bin/bash --1o0gin

Now the binaries and libraries can be safely stripped:

[tools/bin/find /{,usr/}{bin, lib,sbin} -type f \
-exec /tools/bin/strip --strip-debug '{}" ";'

A large number of files will be reported as having their file format not recognized. These warnings can be safely
ignored. These warnings indicate that those files are scripts instead of binaries.
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If disk spaceisvery tight, the- - st ri p-al | option can be used on the binariesin/ {, usr/}{bi n, sbi n} to
gain severa more megabytes. Do not use this option on libraries—they will be destroyed.

6.61. Cleaning Up

From now on, when reentering the chroot environment after exiting, use the following modified chroot command:

chroot "$LFS' /usr/bin/env -i \
HOVE=/r oot TERME"$TERM' PS1="\u:\w$ ' \
PATH=/ bi n: /usr/ bin:/sbin:/usr/sbin \
/ bi n/ bash --1o0gin

The reason for thisisthat the programsin/ t ool s are no longer needed. Since they are no longer needed you can
deletethe/ t ool s directory if so desired.

Note

Removing/ t ool s will also remove the temporary copies of Tcl, Expect, and DejaGNU which were used
for running the toolchain tests. If you need these programs later on, they will need to be recompiled and
re-installed. The BLFS book has instructions for this (see http://www.linuxfromscratch.org/blfs/).

If the virtual kernel file systems have been unmounted, either manually or through a reboot, ensure that the virtual

kernel file systems are mounted when reentering the chroot. This process was explained in Section 6.2.2, “Mounting
and Populating /dev” and Section 6.2.3, “Mounting Virtual Kernel File Systems”.

194


http://www.linuxfromscratch.org/blfs/

Linux From Scratch - Version 6.4
Chapter 7. Setting Up System Bootscripts

7.1. Introduction

Thischapter detailshow toinstall and configure the L FS-Bootscripts package. M ost of these scriptswill work without
modification, but afew require additional configuration filesbecause they deal with hardware-dependent information.

System-V style init scripts are employed in this book because they are widely used. For additional options, a hint
detailing the BSD style init setup is available at http://mmww.linuxfromscratch.org/hints/downl oads/files/bsd-init.txt.
Searching the LFS mailing lists for “depinit” will also offer additional choices.

If using an aternative style of init scripts, skip this chapter and move on to Chapter 8.
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7.2. LFS-Bootscripts-20081031

The LFS-Bootscripts package contains a set of scripts to start/stop the LFS system at bootup/shutdown.

lessthan 0.1 SBU
464 KB

Approximate build time:
Required disk space:

7.2.1. Installation of LFS-Bootscripts
Install the package:

make i nstall

7.2.2. Contents of LFS-Bootscripts

Installed scripts:

checkfs, cleanfs, console, consolelog, functions, halt, ifdown, ifup, localnet, modules,
mountfs, mountkernfs, network, rc, reboot, sendsignals, setclock, static, swap, sysctl,
sysklogd, template, udev, and udev_retry

Short Descriptions

checkfs Checks the integrity of the file systems before they are mounted (with the exception of journal
and network based file systems)

cleanfs Removes files that should not be preserved between reboots, such as those in
[var/run/ and /var/ | ock/; it re-creates / var/run/ ut np and removes the possibly
present / et ¢/ nol ogi n,/ fast boot ,and/ f or cef sck files

console L oads the correct keymap table for the desired keyboard layout; it also sets the screen font

consolelog Sets the kernel log level to control messages reaching the console.

functions Contains common functions, such aserror and status checking, that are used by several bootscripts

halt Halts the system

ifdown Assists the network script with stopping network devices

ifup Assists the network script with starting network devices

localnet Sets up the system's hostname and local |oopback device

modules Loads kernel modules listed in / et ¢/ sysconfi g/ nodul es, using arguments that are also
given there

mountfs Mounts al file systems, except ones that are marked noauto or are network based

mountker nfs Mounts virtual kernel file systems, such aspr oc

network Sets up network interfaces, such as network cards, and sets up the default gateway (where
applicable)

rc The master run-level control script; it is responsible for running al the other bootscripts
one-by-one, in a sequence determined by the name of the symbolic links being processed

reboot Reboots the system

sendsignals Makes sure every processis terminated before the system reboots or halts

setclock Resets the kernel clock to local timein case the hardware clock is not set to UTC time
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Provides the functionality needed to assign a static Internet Protocol (IP) address to a network
interface

Enables and disables swap files and partitions

Loads system configuration values from / et c/ sysctl . conf, if that file exists, into the
running kernel

Starts and stops the system and kernel log daemons
A template to create custom bootscripts for other daemons
Preparesthe/ dev directory and starts Udev

Retries failed udev uevents, and copies generated rules files from /dev/. udev to
[ et c/ udev/rul es. dif required
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7.3. How Do These Bootscripts Work?

Linux uses aspecia booting facility named SysVinit that is based on aconcept of run-levels. It can be quite different
from one system to another, so it cannot be assumed that because things worked in one particular Linux distribution,
they should work the same in LFS too. LFS has its own way of doing things, but it respects generally accepted
standards.

SysVinit (which will be referred to as “init” from now on) works using a run-levels scheme. There are seven
(numbered 0 to 6) run-levels (actually, there are more run-levels, but they are for specia cases and are generally not
used. Seei ni t (8) for more details), and each one of those corresponds to the actions the computer is supposed
to perform when it starts up. The default run-level is 3. Here are the descriptions of the different run-levels as they
are implemented:

. halt the computer

: single-user mode

multi-user mode without networking

multi-user mode with networking

: reserved for customization, otherwise does the same as 3

same as 4, itisusually used for GUI login (like X'sxdm or KDE's kdm)
: reboot the computer

OCUNWNEO

The command used to change run-levels is init <r unl evel >, where <r unl evel > is the target run-level. For
example, to reboot the computer, a user could issue the init 6 command, which is an alias for the reboot command.
Likewise, init Oisan aliasfor the halt command.

There are anumber of directoriesunder / et ¢/ r c. d that look liker c?. d (where ?isthe number of the run-level)
andr csysi ni t. d, al containing anumber of symboalic links. Some begin with aK, the others beginwith an S and
all of them have two numbersfollowing theinitial letter. The K meansto stop (kill) aservice and the S meansto start
a service. The numbers determine the order in which the scripts are run, from 00 to 99—the lower the number the
earlier it gets executed. When init switchesto another run-level, the appropriate services are either started or stopped,
depending on the runlevel chosen.

Thereal scriptsarein/ etc/rc. d/init. d. They do the actual work, and the symlinks all point to them. Killing
links and starting links point to the same scriptin/ et c/rc. d/ i ni t. d. Thisis because the scripts can be called
with different parameters like st art, stop, restart, rel oad, and st at us. When aK link is encountered,
the appropriate script is run with the st op argument. When an S link is encountered, the appropriate script is run
withthest art argument.

There is one exception to this explanation. Links that start with an Sinther c0. d and r ¢6. d directories will not
cause anything to be started. They will be called with the parameter st op to stop something. The logic behind thisis
that when auser isgoing to reboot or halt the system, nothing needsto be started. The system only needsto be stopped.

These are descriptions of what the arguments make the scripts do:

start
The serviceis started.

stop
The serviceis stopped.

restart
The serviceis stopped and then started again.
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rel oad
The configuration of the service is updated. Thisis used after the configuration file of a service was modified,
when the service does not need to be restarted.

status
Tellsif the service is running and with which PIDs.

Feel free to modify the way the boot process works (after al, it is your own LFS system). The files given here are
an example of how it can be done.

7.4. Device and Module Handling on an LFS System

In Chapter 6, we installed the Udev package. Before we go into the details regarding how this works, a brief history
of previous methods of handling devicesisin order.

Linux systemsin general traditionally use a static device creation method, whereby a great many device nodes are
created under / dev (sometimes literaly thousands of nodes), regardless of whether the corresponding hardware
devicesactually exist. Thisistypically doneviaaM AKEDEV script, which contains anumber of callsto themknod
program with the relevant major and minor device numbers for every possible device that might exist in the world.

Using the Udev method, only those devices which are detected by the kernel get device nodes created for them.
Because these device nodes will be created each time the system boots, they will be stored on at npf s file system (a
virtual file system that resides entirely in system memory). Device nodes do not require much space, so the memory
that isused is negligible.

7.4.1. History

In February 2000, anew filesystem called devf s was merged into the 2.3.46 kernel and was made available during
the 2.4 series of stable kernels. Although it was present in the kernel source itself, this method of creating devices
dynamically never received overwhelming support from the core kernel developers.

The main problem with the approach adopted by devf s was the way it handled device detection, creation, and
naming. The latter issue, that of device node naming, was perhaps the most critical. It is generally accepted that if
device names are allowed to be configurable, then the device naming policy should be up to a system administrator,
not imposed on them by any particular developer(s). The devf s file system also suffers from race conditions that
areinherent in its design and cannot be fixed without a substantial revision to the kernel. It was marked as deprecated
for along period — due to alack of maintenance — and was finally removed from the kernel in June, 2006.

With the development of the unstable 2.5 kernel tree, later released as the 2.6 series of stable kernels, a new virtual
filesystem called sysf s cameto be. The job of sysf s isto export aview of the system's hardware configuration
to userspace processes. With this userspace-visible representation, the possibility of seeing a userspace replacement
for devf s became much more redlistic.

7.4.2. Udev Implementation

7.4.2.1. Sysfs

Thesysf s filesystem was mentioned briefly above. One may wonder how sysf s knows about the devices present
on a system and what device numbers should be used for them. Drivers that have been compiled into the kernel
directly register their objects with sysf s as they are detected by the kernel. For drivers compiled as modules, this
registration will happen when the module is loaded. Once the sysf s filesystem is mounted (on/ sys), data which
the built-indriversregistered withsysf s are available to userspace processes and to udevd for device node creation.
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7.4.2.2. Udev Bootscript

The S10udev initscript takes care of creating device nodeswhen Linux isbooted. The script unsetsthe uevent handler
from the default of /sbin/hotplug. Thisis done because the kernel no longer needs to call out to an external binary.
Instead udevd will listen on a netlink socket for uevents that the kernel raises. Next, the bootscript copies any static
devicenodesthat existin/ | i b/ udev/ devi ces to/ dev. Thisisnecessary because some devices, directories, and
symlinks are needed before the dynamic device handling processes are available during the early stages of booting
asystem, or are required by udevd itself. Creating static device nodesin/ | i b/ udev/ devi ces aso provides an
easy workaround for devices that are not supported by the dynamic device handling infrastructure. The bootscript
then startsthe Udev daemon, udevd, which will act on any ueventsit receives. Finally, the bootscript forces the kernel
to replay uevents for any devices that have already been registered and then waits for udevd to handle them.

7.4.2.3. Device Node Creation

To obtain the right major and minor number for a device, Udev relies on the information provided by sysf s in
/ sys. For example, / sys/ cl ass/tty/ vcs/ dev contains the string “7:0". This string is used by udevd to
create a device node with major number 7 and minor 0. The names and permissions of the nodes created under the
/ dev directory are determined by rules specified in the fileswithin the/ et ¢/ udev/ r ul es. d/ directory. These
are numbered in a similar fashion to the LFS-Bootscripts package. If udevd can't find a rule for the device it is
creating, it will default permissions to 660 and ownership to root:root. Documentation on the syntax of the Udev
rules configuration filesare availablein/ usr / shar e/ doc/ udev- 130/ i ndex. ht m

7.4.2.4. Module Loading

Device drivers compiled as modules may have aliases built into them. Aliases are visible in the output of the
modinfo program and are usually related to the bus-specific identifiers of devices supported by a module. For
example, the snd-fm801 driver supports PCI devices with vendor ID 0x1319 and device ID 0x0801, and has an alias
of “pci:v00001319d00000801sv* sd* bc04scOli*”. For most devices, the bus driver exports the alias of the driver
that would handle the device viasysf s. E.g., the / sys/ bus/ pci / devi ces/ 0000: 00: 0d. 0/ nodal i as
file might contain the string “pci:v00001319d00000801sv00001319sd00001319bc04sc01i00”. The default rules
provided with Udev will cause udevd to call out to /sbin/modprobe with the contents of the MODALI AS uevent
environment variable (which should be the same as the contents of the nodal i as file in sysfs), thus loading all
modules whose aliases match this string after wildcard expansion.

In this example, this means that, in addition to snd-fm801, the obsolete (and unwanted) forte driver will be loaded if
itisavailable. See below for ways in which the loading of unwanted drivers can be prevented.

The kernel itself is also able to load modules for network protocols, filesystems and NL S support on demand.

7.4.2.5. Handling Hotpluggable/Dynamic Devices
When you plug in adevice, such asaUniversal Serial Bus (USB) MP3 player, the kernel recognizes that the device
isnow connected and generates a uevent. This uevent is then handled by udevd as described above.

7.4.3. Problems with Loading Modules and Creating Devices

There are afew possible problems when it comes to automatically creating device nodes.

7.4.3.1. A kernel module is not loaded automatically

Udev will only load a module if it has a bus-specific alias and the bus driver properly exports the necessary aliases
tosysf s. In other cases, one should arrange module loading by other means. With Linux-2.6.27.4, Udev is known
to load properly-written drivers for INPUT, IDE, PCI, USB, SCSI, SERIO and FireWire devices.
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To determineif the device driver you require has the necessary support for Udev, run modinfo with the module name
as the argument. Now try locating the device directory under / sys/ bus and check whether thereisanodal i as
file there.

If thenodal i as fileexistsinsysf s, the driver supports the device and can talk to it directly, but doesn't have the
adias, itisabug in the driver. Load the driver without the help from Udev and expect the issue to be fixed later.

If thereisnonodal i as filein the relevant directory under / sys/ bus, this meansthat the kernel developers have
not yet added modalias support to this bus type. With Linux-2.6.27.4, this is the case with ISA busses. Expect this
issue to befixed in later kernel versions.

Udev is not intended to load “wrapper” drivers such as snd-pcm-oss and non-hardware drivers such asloop at all.

7.4.3.2. A kernel module is not loaded automatically, and Udev is not intended to load it

If the “wrapper” module only enhances the functionality provided by some other module (e.g., snd-pcm-oss enhances
the functionality of snd-pcm by making the sound cards available to OSS applications), configure modpr obe to load
the wrapper after Udev loads the wrapped module. To do this, add an “install” linein/ et ¢/ nmodpr obe. conf.
For example:

install snd-pcm/sbin/nodprobe -i snd-pcm; \
/ sbi n/ nodpr obe snd-pcmoss ; true

If the module in question is not a wrapper and is useful by itself, configure the SO5modules bootscript to load this
module on system boot. To do this, add the module name to the/ et ¢/ sysconfi g/ nodul es file on a separate
line. Thisworks for wrapper modules too, but is suboptimal in that case.

7.4.3.3. Udev loads some unwanted module

Either don't build the module, or blacklistitin/ et ¢/ nodpr obe. conf file as done with the forte module in the
example below:

bl acklist forte

Blacklisted modules can still be loaded manually with the explicit modpr obe command.

7.4.3.4. Udev creates a device incorrectly, or makes a wrong symlink

This usually happens if a rule unexpectedly matches a device. For example, a poorly-writen rule can match both a
SCSl disk (as desired) and the corresponding SCSI generic device (incorrectly) by vendor. Find the offending rule
and make it more specific, with the help of the udevadm info command.

7.4.3.5. Udev rule works unreliably

This may be another manifestation of the previous problem. If not, and your rule uses sysf s attributes, it may be
akernel timing issue, to be fixed in later kernels. For now, you can work around it by creating a rule that waits for
the used sysf s attribute and appending it to the/ et ¢/ udev/ rul es. d/ 10-wai t _for_sysfs. rul es file
(create thisfileif it does not exist). Please notify the LFS Development list if you do so and it helps.

7.4.3.6. Udev does not create a device

Further text assumes that the driver is built statically into the kernel or already |oaded as amodule, and that you have
already checked that Udev doesn't create a misnamed device.
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Udev has no information needed to create a device node if a kernel driver does not export its data to sysf s.
This is most common with third party drivers from outside the kernel tree. Create a static device node in
/1i b/ udev/ devi ces with the appropriate major/minor numbers (see the file devi ces. t xt inside the kernel
documentation or the documentation provided by the third party driver vendor). The static device node will be copied
to/ dev by the S10udev bootscript.

7.4.3.7. Device naming order changes randomly after rebooting

Thisisdueto thefact that Udev, by design, handles uevents and loads modulesin parallel, and thusin an unpredictable
order. Thiswill never be“fixed”. Y ou should not rely upon the kernel device names being stable. Instead, create your
own rulesthat make symlinkswith stable names based on some stabl e attributes of the device, such asaserial number
or the output of various *_id utilities installed by Udev. See Section 7.12, “ Creating Custom Symlinks to Devices’
and Section 7.13, “ Configuring the network Script” for examples.

7.4.4. Useful Reading

Additional helpful documentation is available at the following sites:

» A Usergpace Implementation of devf s http://www.kroah.convlinux/talks/ols 2003 _udev_paper/Reprint-Kroah-
Hartman-OLS2003.pdf

 udev FAQ http://mww.ker nel.org/publ/linux/utils/ker nel/hotplug/udev-FAQ
* Thesysf s Filesystem http://www.ker nel.or g/pub/linux/ker nel/peopl e/ mochel/doc/paper /ol s-2005/mochel . pdf

7.5. Configuring the setclock Script

The setclock script reads the time from the hardware clock, aso known as the BIOS or the Complementary Metal
Oxide Semiconductor (CMOS) clock. If the hardware clock isset to UTC, thisscript will convert the hardware clock's
timetotheloca timeusingthe/ et ¢/ | ocal ti nme file(whichtellsthe hwclock program which timezonethe user is
in). Thereisno way to detect whether or not the hardware clock isset to UTC, so thisneedsto be configured manually.

If you cannot remember whether or not the hardware clock is set to UTC, find out by running the hwel ock
--localtime --showcommand. Thiswill display what the current time is according to the hardware clock. If
this time matches whatever your watch says, then the hardware clock is set to local time. If the output from hwclock
isnot local time, chances areit is set to UTC time. Verify this by adding or subtracting the proper amount of hours
for the timezone to the time shown by hwclock. For example, if you are currently in the MST timezone, which is
also known as GMT -0700, add seven hours to the local time.

Change the value of the UTC variable below to avalue of 0 (zero) if the hardware clock isnot set to UTC time.

Createanew file/ et c/ sysconf i g/ cl ock by running the following:

cat > /etc/sysconfig/clock << "EOF"
# Begin /etc/sysconfig/clock

UTC=1

# End /etc/sysconfig/clock
EOF

A good hint explaining how to dea with time on LFS is available at http://www.linuxfromscratch.
org/hints/downloads/files/time.txt. It explains issues such as time zones, UTC, and the TZ environment variable.
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7.6. Configuring the Linux Console

This section discusses how to configure the console and consol el og bootscriptsthat set up the keyboard map, console
font and console kernel log level. If non-ASCII characters (e.g., the copyright sign, the British pound sign and Euro
symbol) will not be used and the keyboardisaU.S. one, much of thissection can be skipped. Without the configuration
file, the console bootscript will do nothing.

The console and consolelog script reads the / et ¢/ sysconfi g/ consol e file for configuration information.
Decide which keymap and screen font will be used. Various language-specific HOWTOs can aso help with this, see
http://www.tldp.org/HOWTO/HOWTO-INDEX/other-lang.html. If still in doubt, look inthe/ | i b/ kbd directory for
valid keymaps and screen fonts. Read | oadkeys( 1) and set f ont (8) manua pages to determine the correct
arguments for these programs.

The / et c/ sysconfi g/ consol e file should contain lines of the form: VARIABLE="value". The following
variables are recognized:

LOGLEVEL
This variable specifies the log level for kernel messages sent to the console as set by dmesg. Valid levels are
from"1" (no messages) to "8". The default level is"7".

KEYMAP

This variable specifies the arguments for the loadkeys program, typically, the name of keymap to load, e.g.,
“es’. If thisvariableis not set, the bootscript will not run the loadkeys program, and the default kernel keymap
will be used.

KEYMAP_CORRECTIONS

This (rarely used) variable specifies the arguments for the second call to the loadkeys program. This is useful
if the stock keymap is not completely satisfactory and a small adjustment has to be made. E.g., to include the
Euro sign into a keymap that normally doesn't have it, set this variable to “euro2”.

FONT

This variable specifies the arguments for the setfont program. Typically, thisincludes the font name, “-m”, and
the name of the application character map to load. E.g., in order to load the “lat1-16" font together with the
“8859-1" application character map (asit isappropriatein the USA), set thisvariableto “lat1-16 -m 8859-1". In
UTF-8 mode, the kernel uses the application character map for conversion of composed 8-bit key codes in the
keymap to UTF-8, and thus the argument of the "-m" parameter should be set to the encoding of the composed
key codes in the keymap.

UNICODE
Set this variable to “1”, “yes’ or “true” in order to put the console into UTF-8 mode. Thisis useful in UTF-8
based locales and harmful otherwise.

LEGACY_CHARSET

For many keyboard layouts, there is no stock Unicode keymap in the Kbd package. The console bootscript will
convert an available keymap to UTF-8 on thefly if thisvariableis set to the encoding of the available non-UTF-8

keymap.

Some examples:
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» For anon-Unicode setup, only the KEY MAP and FONT variables are generally needed. E.g., for a Polish setup,
one would use:

cat > /etc/sysconfig/console << "ECOF"
# Begin /etc/sysconfig/console

KEYMAP="pl 2"
FONT="1 at 2a- 16 - m 8859- 2"

# End /etc/sysconfig/consol e
EOF

» Asmentioned above, it is sometimes necessary to adjust a stock keymap dlightly. The following example adds
the Euro symbol to the German keymap:

cat > /etc/sysconfig/console << "EOF"
# Begin /etc/sysconfig/console

KEYMAP="de-| ati nl1"
KEYMAP_CORRECTI ONS=" eur 02"
FONT="1 at 0- 16 - m 8859- 15"

# End /etc/sysconfig/console
EOF

» Thefollowing isaUnicode-enabled example for Bulgarian, where a stock UTF-8 keymap exists:

cat > /etc/sysconfig/console << "ECOF"
# Begin /etc/sysconfig/console

UNI CODE="1"
KEYMAP="bg_bds- ut f 8"
FONT="Lat Ar Cyr Heb- 16"

# End /etc/sysconfig/consol e
EOF
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» Dueto the use of a512-glyph LatArCyrHeb-16 font in the previous example, bright colors are no longer
available on the Linux console unless aframebuffer is used. If one wants to have bright colors without
framebuffer and can live without characters not belonging to hislanguage, it is still possible to use a
language-specific 256-glyph font, as illustrated below:

cat > /etc/sysconfig/console << "EOF"
# Begin /etc/sysconfig/console

UNI CODE="1"
KEYMAP="bg_bds- ut f 8"
FONT="cyr - sunl6"

# End /etc/sysconfig/consol e
EOF

» Thefollowing exampleillustrates keymap autoconversion from 1SO-8859-15 to UTF-8 and enabling dead keys
in Unicode mode:

cat > /etc/sysconfig/console << "EOF"
# Begin /etc/sysconfig/console

UNI CODE=" 1"

KEYMAP="de-| ati nl1"
KEYMAP_CORRECTI ONS=" eur 02"
LEGACY_CHARSET="i so- 8859- 15"
FONT="Lat Ar Cyr Heb- 16 - m 8859- 15"

# End /etc/sysconfig/console
EOF

» Some keymaps have dead keys (i.e., keysthat don't produce a character by themselves, but put an accent on the
character produced by the next key) or define composition rules (such as: “press Ctrl+. A Eto get £ inthe
default keymap). Linux-2.6.27.4 interprets dead keys and composition rulesin the keymap correctly only when
the source characters to be composed together are not multibyte. This deficiency doesn't affect keymaps for
European languages, because there accents are added to unaccented ASCII characters, or two ASCII characters
are composed together. However, in UTF-8 mode it is a problem, e.g., for the Greek language, where one
sometimes needs to put an accent on the letter “alpha’. The solution is either to avoid the use of UTF-8, or to
install the X window system that doesn't have this limitation in its input handling.

* For Chinese, Japanese, Korean and some other languages, the Linux console cannot be configured to display
the needed characters. Users who need such languages should install the X Window System, fonts that cover the
necessary character ranges, and the proper input method (e.g., SCIM, it supports awide variety of languages).

Note

The/ et ¢/ sysconfi g/ consol e fileonly controlsthe Linux text consolelocalization. It has nothing to
do with setting the proper keyboard layout and terminal fontsin the X Window System, with ssh sessions or
with aserial console. In such situations, limitations mentioned in the last two list items above do not apply.
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7.7. Configuring the sysklogd Script

The syskl ogd script invokes the syslogd program with the - m 0 option. This option turns off the periodic
timestamp mark that syslogd writes to the log files every 20 minutes by default. If you want to turn on this periodic
timestamp mark, edit the syskl ogd script and make the changes accordingly. See man sysl ogd for more
information.

7.8. Creating the /etc/inputrc File

Thei nput r c file handles keyboard mapping for specific situations. Thisfileisthe startup file used by Readline —
the input-related library — used by Bash and most other shells.

Most people do not need user-specific keyboard mappings so the command below createsaglobal / et ¢/ i nputrc
used by everyonewho logsin. If you later decide you need to override the defaults on a per-user basis, you can create
a. i nputr c filein the user's home directory with the modified mappings.

For more information on how to edit the i nput r ¢ file, see info bash under the Readline Init File section. info
readlineis aso agood source of information.
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Below isagenericglobal i nput r ¢ along with commentsto explain what the various options do. Note that comments
cannot be on the same line as commands. Create the file using the following command:

cat > /etc/inputrc << "ECF"
# Begin /etc/inputrc
# Modified by Chris Lynn <roryo@ oryo. dynup. net >

# Al l ow the command pronpt to wap to the next line
set horizontal -scroll-nmode Of

# Enabl e 8bit input
set neta-flag On
set input-neta On

# Turns off 8th bit stripping
set convert-neta O f

# Keep the 8th bit for display
set output-neta On

# none, visible or audible
set bell-style none

# All of the followi ng map the escape sequence of the val ue

# contained in the 1st argunent to the readline specific functions
"\ed": backward-word

"\eCc": forward-word

# for linux console

"\e[1~": Dbegi nning-of-line
"\e[4~": end-of-line

"\ e[ 5~": begi nni ng-of - hi story
"\e[6~": end-of-history
"\e[3~": del ete-char

"\'e[ 2~": quoted-insert

# for xterm
"\ eCH': begi nning-of-Iline
"\eOF": end-of-line

# for Konsol e
"\'e[H': beginning-of-Iline
"\e[F': end-of-line

# End /etc/inputrc
EOF
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7.9. The Bash Shell Startup Files

The shell program /bin/bash (hereafter referred to as “the shell”) uses a collection of startup files to help create an
environment to run in. Each file has a specific use and may affect login and interactive environments differently. The
filesinthe/ et c directory provide global settings. If an equivalent file exists in the home directory, it may override
the global settings.

Aninteractive login shell is started after a successful login, using /bin/login, by reading the/ et ¢/ passwd file. An
interactive non-login shell is started at the command-line (e.g., [ pr onpt ] $/bin/bash). A non-interactive shell is
usually present when a shell script is running. It is non-interactive because it is processing a script and not waiting
for user input between commands.

For more information, see info bash under the Bash Sartup Files and Interactive Shells section.
Thefiles/ etc/ profil eand~/. bash_profi |l e areread whentheshell isinvoked asaninteractivelogin shell.

The base/ et c/ profi | e below sets some environment variables necessary for native language support. Setting
them properly resultsin:

» The output of programs transglated into the native language

» Correct classification of charactersinto letters, digits and other classes. Thisis necessary for bash to properly
accept non-ASCII charactersin command lines in non-English locales

» The correct aphabetical sorting order for the country
» Appropriate default paper size
 Correct formatting of monetary, time, and date values

Replace <I | > below with the two-letter code for the desired language (e.g., “en”) and <CC> with the two-letter
code for the appropriate country (e.g., “GB”). <char map> should be replaced with the canonical charmap for your
chosen locale. Optional modifiers such as* @euro” may also be present.

Thelist of all locales supported by Glibc can be obtained by running the following command:
| ocal e -a

Charmaps can have anumber of aliases, e.g., “1SO-8859-1" isalso referred to as “1s08859-1" and “i1s088591". Some
applications cannot handle the various synonyms correctly (e.g., require that “UTF-8" is written as “UTF-8", not
“utf8”), so it is safest in most cases to choose the canonical name for a particular locale. To determine the canonical
name, run the following command, where <l ocal e name> is the output given by locale -a for your preferred
locale (“en_GB.iso88591” in our example).

LC ALL=<I| ocal e nanme> | ocal e charmap
For the “en_GB.is088591" locale, the above command will print:
| SO 8859-1

Thisresultsin afinal locale setting of “en_GB.ISO-8859-1". It isimportant that the locale found using the heuristic
above istested prior to it being added to the Bash startup files:

LC ALL=<I| ocal e nanme> | ocal e | anguage

LC ALL=<I| ocal e nane> | ocal e char map

LC ALL=<l| ocal e name> | ocal e i nt_curr_synbol
LC ALL=<l ocal e name> |l ocale int_prefix
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The above commands should print the language name, the character encoding used by the locale, the local currency,
and the prefix to dial before the telephone number in order to get into the country. If any of the commands above fall
with a message similar to the one shown below, this means that your locale was either not installed in Chapter 6 or
is not supported by the default installation of Glibc.

| ocal e: Cannot set LC * to default locale: No such file or directory

If this happens, you should either install the desired locale using the localedef command, or consider choosing a
different locale. Further instructions assume that there are no such error messages from Glibc.

Some packages beyond LFS may also lack support for your chosen locale. One example is the X library (part of
the X Window System), which outputs the following error message if the locale does not exactly match one of the
character map namesin itsinternal files:

Warni ng: |ocal e not supported by Xlib, locale set to C

In several cases Xlib expects that the character map will be listed in uppercase notation with canonical dashes. For
instance, "1SO-8859-1" rather than "iso88591". It is also possible to find an appropriate specification by removing
the charmap part of the locale specification. This can be checked by running the locale charmap command in both
locales. For example, one would have to change "de_DE.|SO-8859-15@euro” to "de DE@euro™ in order to get this
locale recognized by Xlib.

Other packages can also function incorrectly (but may not necessarily display any error messages) if the locale name
does not meet their expectations. |n those cases, investigating how other Linux distributions support your locale might
provide some useful information.

Once the proper local e settings have been determined, createthe/ et ¢/ profi | e file:

cat > /etc/profile << "ECF"
# Begin /etc/profile

export LANG=<I| >_<CC>. <char map><@rodi fi er s>

# End /etc/profile
EOF

The “C” (default) and “en_US’ (the recommended one for United States English users) locales are different. “C”
usesthe US-ASCII 7-bit character set, and treats bytes with the high bit set asinvalid characters. That'swhy, e.g., the
Is command substitutes them with question marks in that locale. Also, an attempt to send mail with such characters
from Muitt or Pine results in non-RFC-conforming messages being sent (the charset in the outgoing mail isindicated
as “unknown 8-hit”). So you can use the “C” locale only if you are sure that you will never need 8-bit characters.

UTF-8 based locales are not supported well by many programs. E.g., the watch program displays only
ASCIl characters in UTF-8 locales and has no such restriction in traditional 8-bit locales like en US.
Work is in progress to document and, if possible, fix such problems, see http://www.linuxfromscratch.
org/blfs/view/svn/introduction/local e-issues.html.

7.10. Configuring the localnet Script

Part of the job of the localnet script is setting the system's hostname. This needs to be configured in the
/ et c/ sysconfi g/ net wor k file.
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Createthe/ et ¢/ sysconfi g/ net wor k file and enter a hosthame by running:
echo "HOSTNAME=<I fs>" > /[etc/sysconfig/ network
<| f s> needs to be replaced with the name given to the computer. Do not enter the Fully Qualified Domain Name
(FQDN) here. That information will be put inthe/ et ¢/ host s filein the next section.
7.11. Customizing the /etc/hosts File

If anetwork card is to be configured, decide on the IP address, fully-qualified domain name (FQDN), and possible
aliasesfor useinthe/ et c/ host s file. The syntax is:

| P_address nyhost. exanpl e.org ali ases

Unless the computer is to be visible to the Internet (i.e., there is a registered domain and a valid block of assigned
| P addresses—most users do not have this), make sure that the IP address isin the private network | P address range.
Valid ranges are:

Private Network Address Range Nor mal Prefix
10.0.0.1 - 10.255. 255. 254 8

172.x.0.1 - 172.x. 255. 254 16
192.168.y.1 - 192.168.y. 254 24

X can be any number in the range 16-31. y can be any number in the range 0-255.
A valid private IP address could be 192.168.1.1. A valid FQDN for this P could be Ifs.example.org.

Even if not using a network card, avalid FQDN is still required. This is necessary for certain programs to operate
correctly.

Createthe/ et c/ host s file by running:
cat > /etc/hosts << "ECF"
# Begin /etc/hosts (network card version)

127.0.0.1 | ocal host
<192. 168. 1. 1> <HOSTNAME. exanpl e. org> [aliasl] [alias2 ...]

# End /etc/hosts (network card version)
EOF

The <192. 168. 1. 1> and <HOSTNAME. exanpl e. or g> vaues need to be changed for specific users or
requirements (if assigned an IP address by a network/system administrator and the machine will be connected to an
existing network). The optional alias name(s) can be omitted.

If anetwork card is not going to be configured, createthe/ et ¢/ host s file by running:

cat > /etc/hosts << "ECOF"
# Begin /etc/hosts (no network card version)

127.0. 0. 1 <HOSTNAME. exanpl e. or g> <HOSTNAME> | ocal host

# End /etc/hosts (no network card version)
EOF
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7.12. Creating Custom Symlinks to Devices

7.12.1. CD-ROM symlinks

Some software that you may want to install later (e.g., various media players) expect the / dev/ cdr om and
/ dev/ dvd symlinks to exist, and to point to a CD-ROM or DVD-ROM device. Also, it may be convenient to put
references to those symlinksinto / et ¢/ f st ab. Udev comes with a script that will generate rules files to create
these symlinks for you, depending on the capabilities of each device, but you need to decide which of two modes
of operation you wish to have the script use.

First, the script can operate in “by-path” mode (used by default for USB and FireWire devices), where the rules it
creates depend on the physical path to the CD or DVD device. Second, it can operate in “by-id” mode (default for
IDE and SCSI devices), where the rules it creates depend on identification strings stored in the CD or DVD device
itself. The path is determined by Udev's path_id script, and the identification strings are read from the hardware by
itsata_id or scsi_id programs, depending on which type of device you have.

There are advantages to each approach; the correct approach to use will depend on what kinds of device changes may
happen. If you expect the physical path to the device (that is, the ports and/or slots that it plugs into) to change, for
exampl e because you plan on moving the drive to adifferent IDE port or adifferent USB connector, then you should
use the “by-id” mode. On the other hand, if you expect the device's identification to change, for example because it
may die, and you would replace it with a different device with the same capabilities and which is plugged into the
same connectors, then you should use the “ by-path” mode.

If either type of change is possible with your drive, then choose a mode based on the type of change you expect to
happen more often.

1 I mportant

External devices(for example, aUSB-connected CD drive) should not use by-path persistence, because each
time the deviceis plugged into a new external port, its physical path will change. All externally-connected
deviceswill havethisproblem if you write Udev rulesto recognize them by their physical path; the problem
isnot limited to CD and DVD drives.

If you wish to see the values that the Udev scripts will use, then for the appropriate CD-ROM device, find the
corresponding directory under / sys (e.g., this can be / sys/ bl ock/ hdd) and run a command similar to the
following:

udevadm test /sys/ bl ock/ hdd

Look at the lines containing the output of various * _id programs. The “by-id” mode will use the ID_SERIAL value
if it exists and is not empty, otherwise it will use a combination of ID_MODEL and ID_REVISION. The “by-path”
mode will usethe ID_PATH value.

If the default mode is not suitable for your situation, then the following modification can be made to the
[ etc/udev/rul es. d/ 75-cd- al i ases- gener at or. r ul es file asfollows(wherenode isoneof “by-id”
or “by-path”):

sed -i -e '"s/wite_cd rules/& node/' \
[ etc/udev/rul es. d/ 75-cd- al i ases-generator.rul es
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Note that it is not necessary to create the rules files or symlinks at this time, because you have bind-mounted the
host's/ dev directory into the LFS system, and we assume the symlinks exist on the host. The rules and symlinks
will be created the first time you boot your LFS system.

However, if you have multiple CD-ROM devices, then the symlinks generated at that time may point to different
devices than they point to on your host, because devices are not discovered in a predictable order. The assignments
created when you first boot the LFS system will be stable, so this is only an issue if you need the symlinks
on both systems to point to the same device. If you need that, then inspect (and possibly edit) the generated
[ etc/udev/rul es. d/ 70- per si st ent - cd. rul es file after booting, to make sure the assigned symlinks
match what you need.

7.12.2. Dealing with duplicate devices

Asexplained in Section 7.4, “Device and Module Handling on an LFS System”, the order in which devices with the
same function appear in/ dev isessentially random. E.g., if you have aUSB web cameraand a TV tuner, sometimes
/ dev/ vi deoO refersto the cameraand / dev/ vi deol refersto the tuner, and sometimes after areboot the order
changes to the opposite one. For all classes of hardware except sound cards and network cards, this is fixable by
creating udev rules for custom persistent symlinks. The case of network cardsis covered separately in Section 7.13,
“Configuring the network Script”, and sound card configuration can be found in BLFS.

For each of your devices that is likely to have this problem (even if the problem doesn't exist in your current Linux
distribution), find the corresponding directory under / sys/ cl ass or/ sys/ bl ock. For video devices, this may
be/ sys/ cl ass/ vi deo4l i nux/ vi deoX. Figure out the attributes that identify the device uniquely (usually,
vendor and product | Ds and/or serial numbers work):

udevadminfo -a -p /sys/class/video4dlinux/videoO
Then write rules that create the symlinks, e.g.:

cat > /etc/udev/rul es.d/83-duplicate_devs.rules << "EO

# Persistent syminks for webcam and tuner

KERNEL=="vi deo*", ATTRS{i dProduct}=="1910", ATTRS{i dVendor}=="0d81", \
SYM.I NK+="webcant'

KERNEL=="vi deo*", ATTRS{devi ce}=="0x036f", ATTRS{vendor}=="0x109e", \
SYM.I NK+="t vt uner"

ECF

Theresultisthat / dev/ vi deo0 and/ dev/ vi deol devices still refer randomly to the tuner and the web camera
(and thus should never be used directly), but there are symlinks/ dev/ t vt uner and/ dev/ webcamthat aways
point to the correct device.

More information on writing Udev rules can befound in/ usr/ shar e/ doc/ udev- 130/ i ndex. ht ni .

7.13. Configuring the network Script

This section only appliesif anetwork card is to be configured.

If anetwork card will not be used, there is likely no need to create any configuration files relating to network cards.
If that is the case, remove the net wor k symlinks from all run-level directories(/ et c/ rc. d/ rc*. d).
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7.13.1. Creating stable names for network interfaces

With Udev and modular network drivers, the network interface numbering is not persistent across reboots by default,
becausethe driversareloaded in parallel and, thus, in random order. For example, on acomputer having two network
cards made by Intel and Realtek, the network card manufactured by Intel may become et hO and the Realtek card
becomes et h1. In some cases, after a reboot the cards get renumbered the other way around. To avoid this, Udev
comes with a script and some rules to assign stable names to network cards based on their MAC address.

Pre-generate the rules to ensure the same names get assigned to the same devices at every boot, including the first:

for NNCin /sys/class/net/* ; do
| NTERFACE=${ NI C##*/} udevadmtest --action=add --subsystenmnet $N C
done

Now, inspect the / et ¢/ udev/ rul es. d/ 70- per si st ent - net . rul es file, to find out which name was
assigned to which network device:

cat /etc/udev/rul es.d/ 70-persistent-net.rules

Thefile begins with acomment block followed by two linesfor each NIC. Thefirst linefor each NIC isacommented
description showing its hardware I1Ds (e.g. its PClI vendor and device IDs, if it's a PCl card), aong with its driver
in parentheses, if the driver can be found. Neither the hardware ID nor the driver is used to determine which name
to give an interface; this information is only for reference. The second line is the Udev rule that matches this NIC
and actually assignsit aname.

All Udev rules are made up of several keys, separated by commas and optional whitespace. This rule's keys and an
explanation of each of them are asfollows:

* SUBSYSTEM=="net " - Thistells Udev to ignore devices that are not network cards.

* ACTI ON=="add" - ThistellsUdev to ignore thisrule for a uevent that isn't an add ("remove" and "change"
uevents also happen, but don't need to rename network interfaces).

e DRI VERS==""?*" - Thisexists so that Udev will ignore VLAN or bridge sub-interfaces (because these
sub-interfaces do not have drivers). These sub-interfaces are skipped because the name that would be assigned
would collide with their parent devices.

» ATTR{ addr ess} - Thevalue of thiskey isthe NIC's MAC address.

» ATTR{type}=="1" - Thisensuresthe rule only matches the primary interface in the case of certain wireless
drivers, which create multiple virtual interfaces. The secondary interfaces are skipped for the same reason that
VLAN and bridge sub-interfaces are skipped: there would be a name collision otherwise.

 KERNEL=="et h*" - This key was added to the Udev rule generator to handle machines that have multiple
network interfaces, all with the same MAC address (the PS3 is one such machine). If the independent interfaces
have different basenames, this key will allow Udev to tell them apart. Thisis generally not necessary for most
Linux From Scratch users, but does not hurt.

» NAME - The value of thiskey isthe name that Udev will assign to thisinterface.

The value of NAME isthe important part. M ake sure you know which name has been assigned to each of your network
cards before proceeding, and be sure to use that NAME value when creating your configuration files below.
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7.13.2. Creating Network Interface Configuration Files

Which interfaces are brought up and down by the network script depends on the files and directories in the
/ et c/ sysconfi g/ net wor k- devi ces hierarchy. This directory should contain a sub-directory for each
interface to be configured, such asi f confi g. Xxyz, where “xyz” is anetwork interface name. Inside this directory
would be files defining the attributes to this interface, such asits | P address(es), subnet masks, and so forth.

The following command creates asamplei pv4 file for the ethO device:

cd /etc/sysconfi g/ network-devices
nkdir -v ifconfig.ethO

cat > ifconfig.ethO/ipvd << "ECF"
ONBOOT=yes

SERVI CE=i pv4-static

| P=192.168.1.1
GATEWAY=192. 168. 1. 2

PREFI X=24

BROADCAST=192. 168. 1. 255

ECF

The values of these variables must be changed in every file to match the proper setup. If the ONBOOT variableis set
to “yes’ the network script will bring up the Network Interface Card (NIC) during booting of the system. If set to
anything but “yes’ the NIC will be ignored by the network script and not be brought up.

The SERVICE \variable defines the method wused for obtaining the IP address. The
LFS-Bootscripts package has a modular IP assignment format, and creating additional files in the
/ et c/ sysconfi g/ net wor k- devi ces/ servi ces directory allows other IP assignment methods. This is
commonly used for Dynamic Host Configuration Protocol (DHCP), which is addressed in the BLFS book.

The GATEWAY variable should contain the default gateway |P address, if one is present. If not, then comment out
the variable entirely.

The PREFI X variable needs to contain the number of bits used in the subnet. Each octet in an I|P addressis 8 bits. If
the subnet's netmask is 255.255.255.0, then it isusing thefirst three octets (24 bits) to specify the network number. If
the netmask is 255.255.255.240, it would be using thefirst 28 bits. Prefixes|onger than 24 bits are commonly used by
DSL and cable-based I nternet Service Providers (1SPs). In this example (PREFI X=24), the netmask is 255.255.255.0.
Adjust the PREFI X variable according to your specific subnet.
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7.13.3. Creating the /etc/resolv.conf File

If the system is going to be connected to the Internet, it will need some means of Domain Name Service (DNS) name
resolution to resolve Internet domain names to | P addresses, and vice versa. Thisis best achieved by placing the IP
address of the DNS server, available from the | SP or network administrator, into/ et ¢/ r esol v. conf . Createthe
file by running the following:

cat > /etc/resolv.conf << "ECF"
# Begin /etc/resolv. conf

domai n <Your Domai n Name>
nanmeserver <|IP address of your primry nanmeserver>
nanmeserver <|IP address of your secondary naneserver>

# End /etc/resol v. conf
EOF

Replace<| P address of the naneserver > withthelP address of the DNS most appropriate for the setup.
Therewill often be more than one entry (requirements demand secondary serversfor fallback capability). If you only
need or want one DNS server, remove the second nameserver line from thefile. The IP address may also be a router
on the local network.
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Chapter 8. Making the LFS System Bootable

8.1. Introduction

It istime to make the LFS system bootable. This chapter discusses creating an f st ab file, building akernel for the
new LFS system, and installing the GRUB boot |oader so that the LFS system can be selected for booting at startup.

8.2. Creating the /etc/fstab File

The/ et c/ f st ab file is used by some programs to determine where file systems are to be mounted by default,
in which order, and which must be checked (for integrity errors) prior to mounting. Create a new file systems table
likethis:

cat > /etc/fstab << "ECF"
# Begin /etc/fstab

# file system nount-point type opti ons dunp fsck
# or der
[ dev/ <xxx> / <fff> defaults 1 1

/ dev/ <yyy> swap swap pri=1 0 0
proc / proc proc defaul ts 0 0
sysfs / sys sysfs defaults 0 0
devpts [ dev/ pts devpts gi d=4, node=620 0 0

t npf s / dev/ shm tnpfs defaults 0 0

# End /etc/fstab

EOF

Replace <xxx>, <yyy>, and <f f f > with the values appropriate for the system, for example, hda2, hda5, and
ext 3. For detailson the six fields in thisfile, see man 5 fstab.

The/ dev/ shmmount point for t npf s isincluded to allow enabling POSI X -shared memory. The kernel must have
the required support built into it for this to work (more about this is in the next section). Please note that very little
software currently uses POS| X-shared memory. Therefore, consider the/ dev/ shmmount point optional. For more
information, see Docunent ati on/ fil esyst ens/ t npfs. t xt inthekernel source tree.

Filesystems with MS-DOS or Windows origin (i.e.: vfat, ntfs, smbfs, cifs, is09660, udf) need the “iocharset” mount
option in order for non-ASCII charactersin file names to be interpreted properly. The value of this option should be
the same as the character set of your locale, adjusted in such away that the kernel understands it. This works if the
relevant character set definition (found under File systems -> Native Language Support) has been compiled into the
kernel or built asamodule. The* codepage’ option isalso needed for viat and smbfsfilesystems. It should be set to the
codepage number used under MS-DOS in your country. E.g., in order to mount USB flash drives, aru_RU.KOI8-R
user would need the following in the options portion of its mount linein/ et ¢/ f st ab:

noaut o, user, qui et , showexec, i ochar set =koi 8r, codepage=866
The corresponding options fragment for ru RU.UTF-8 usersis:

noaut o, user, qui et , showexec, i ochar set =ut f 8, codepage=866
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Note

In the latter case, the kernel emits the following message:

FAT: utf8 is not a recormmended | O charset for FAT fil esystens,
filesystemw || be case sensitive!

This negative recommendation should be ignored, since all other values of the “iocharset” option result in
wrong display of filenamesin UTF-8 locales.

It isalso possible to specify default codepage and iocharset values for some filesystems during kernel configuration.
The relevant parameters are named “Default NLS Option” (CONFI G_NLS DEFAULT) , “Default Remote NLS
Option” (CONFI G_SMB_NLS_DEFAULT), “ Default codepagefor FAT” (CONFI G_FAT_DEFAULT _CODEPAGE),
and“ Defaultiocharset for FAT” (CONFI G_FAT_DEFAULT_| OCHARSET). Thereisno way to specify these settings

for the ntfs filesystem at kernel compilation time.
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8.3. Linux-2.6.27.4

The Linux package contains the Linux kernel.
Approximate build time:  1.5-5.0 SBU

Required disk space: 350 - 500 MB
8.3.1. Installation of the kernel

Building the kernel involves afew steps—configuration, compilation, and installation. Read the README filein the
kernel source tree for alternative methods to the way this book configures the kernel.

Prepare for compilation by running the following command:

make nrproper

This ensures that the kernel treeis absolutely clean. The kernel team recommends that this command be issued prior
to each kernel compilation. Do not rely on the source tree being clean after un-tarring.

Configure the kernel via a menu-driven interface. BLFS has some information regarding particular kernel
configuration requirements of packages outside of LFS at http://www.linuxfromscratch.or g/blfs/view/svn/longindex.
html#ker nel-config-index:

make LANG=<host LANG val ue> LC ALL= nenuconfig

The meaning of the make parameters:

LANG=<host LANG val ue> LC ALL=
This establishes the locale setting to the one used on the host. This is needed for a proper menuconfig ncurses
interface line drawing on UTF-8 linux text console.
Be sureto replace <host _LANG val ue> by the value of the SLANG variable from your host. If not set, you
could use instead the host's value of $LC_ALL or $LC CTYPE.

Alternatively, make oldconfig may be more appropriate in some situations. See the README file for more
information.

If desired, skip kernel configuration by copying the kernel config file, . conf i g, from the host system (assuming it
isavailable) to the unpacked | i nux- 2. 6. 27. 4 directory. However, we do not recommend this option. It is often
better to explore all the configuration menus and create the kernel configuration from scratch.

Compile the kernel image and modules:

make

If using kernel modules, an / et ¢/ nodpr obe. conf file may be needed. Information pertaining to modules and
kernel configuration is located in Section 7.4, “Device and Module Handling on an LFS System” and in the kernel
documentation inthel i nux- 2. 6. 27. 4/ Docunent at i on directory. Also, nodpr obe. conf (5) may be of
interest.

Install the modules, if the kernel configuration uses them:

make nodul es_install

After kernel compilation is complete, additional steps are required to complete the installation. Some files need to
be copied to the/ boot directory.
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The path to the kernel image may vary depending on the platform being used. The following command assumes an
x86 architecture:

cp -v arch/ x86/boot/ bzl mage /boot/|fskernel-2.6.27.4

Syst em map isasymbol file for the kernel. It maps the function entry points of every function in the kernel AP,
as well as the addresses of the kernel data structures for the running kernel. Issue the following command to install
the map file:

cp -v System map /boot/ System map-2. 6. 27. 4

Thekernel configurationfile. conf i g produced by the make menuconfig step above containsall the configuration
selections for the kernel that was just compiled. It isagood ideato keep thisfile for future reference:

cp -v .config /boot/config-2.6.27.4

Install the documentation for the Linux kernel:

install -d /usr/share/doc/linux-2.6.27.4
cp -r Docunentation/* /usr/share/doc/linux-2.6.27.4

It is important to note that the files in the kernel source directory are not owned by root. Whenever a package is
unpacked as user root (like we did inside chroot), the files have the user and group IDs of whatever they were on
the packager's computer. Thisis usually not a problem for any other package to be installed because the source tree
is removed after the installation. However, the Linux source tree is often retained for a long time. Because of this,
thereis achance that whatever user 1D the packager used will be assigned to somebody on the machine. That person
would then have write access to the kernel source.

If the kernel source tree is going to be retained, run chown -R 0:0 on the | i nux- 2. 6. 27. 4 directory to ensure
all files are owned by user root.

. Warning

Some kernel documentation recommends creating a symlink from / usr/ src/ | i nux pointing to the
kernel source directory. Thisis specific to kernels prior to the 2.6 series and must not be created on an LFS
system asit can cause problemsfor packagesyou may wish to build once your base LFS system iscompl ete.

. Warning

The headers in the system's i ncl ude directory should always be the ones against which Glibc was
compiled, that is, the sanitised headers from this Linux kernel tarball. Therefore, they should never be
replaced by either the raw kernel headers or any other kernel sanitized headers.

8.3.2. Contents of Linux
Installed files: config-2.6.27.4, Ifskernel-2.6.27.4, and System.map-2.6.27.4

Short Descriptions

config-2.6.27.4 Contains al the configuration selections for the kernel

| fskernel -2.6.27.4  Theengineof the Linux system. When turning on the computer, the kernel isthefirst
part of the operating system that gets loaded. It detects and initializes all components
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of the computer's hardware, then makes these components available as atree of files
to the software and turns asingle CPU into amultitasking machine capabl e of running
scores of programs seemingly at the same time

System map-2. 6. 27.4 A list of addresses and symbols; it maps the entry points and addresses of all the
functions and data structuresin the kernel
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8.4. Making the LFS System Bootable

Your shiny new LFS system is amost complete. One of the last things to do is to ensure that the system can be
properly booted. The instructions below apply only to computers of 1A-32 architecture, meaning mainstream PCs.
Information on “boot loading” for other architectures should be available in the usual resource-specific locations for
those architectures.

Boot loading can be a complex area, so afew cautionary words arein order. Be familiar with the current boot |oader
and any other operating systems present on the hard drive(s) that need to be bootable. Make sure that an emergency
boot disk isready to “rescue’ the computer if the computer becomes unusable (un-bootable).

Earlier, we compiled and installed the GRUB boot |oader software in preparation for thisstep. The procedureinvolves
writing some special GRUB files to specific locations on the hard drive. We highly recommend creating a GRUB
boot floppy diskette as a backup. Insert a blank floppy diskette and run the following commands:

dd if=/boot/grub/stagel of =/dev/fd0 bs=512 count=1
dd if=/boot/grub/stage2 of =/dev/fd0 bs=512 seek=1

Remove the diskette and store it somewhere safe. Now, run the grub shell:
grub

GRUB usesits own naming structurefor drives and partitionsin theform of (hdn,m), wherenisthe hard drive number
and mis the partition number, both starting from zero. For example, partition hdal is (hd0,0) to GRUB and hdb3
is(hd1,2). In contrast to Linux, GRUB does not consider CD-ROM drives to be hard drives. For example, if using a
CD on hdb and a second hard drive on hdc, that second hard drive would still be (hdl).

Using the aboveinformation, determinethe appropriate designator for theroot partition (or boot partition, if aseparate
oneis used). For the following example, it is assumed that the root (or separate boot) partition ishda4.

Tell GRUB where to search for itsst age{ 1, 2} files. The Tab key can be used everywhere to make GRUB show
the alternatives:

root (hdo, 3)

. Warning

The following command will overwrite the current boot loader. Do not run the command if this is not
desired, for example, if using a third party boot manager to manage the Master Boot Record (MBR). In
this scenario, it would make more senseto install GRUB into the “boot sector” of the LFS partition. In this
case, this next command would becomeset up ( hdoO, 3).

Tell GRUB toinstal itself into the MBR of hda:
setup (hdO)
If all went well, GRUB will havereported findingitsfilesin/ boot / gr ub. That'sall thereistoit. Quit thegrub shell:

qui t
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Create a“menu list” file defining GRUB's boot menu:

cat > /boot/grub/nmenu.lst << "EOF"
# Begi n /boot/grub/ menu. | st

# By default boot the first nenu entry.
default O

# Al l ow 30 seconds before booting the default.
ti meout 30

# Use prettier colors.
col or green/black |ight-green/black

# The first entry is for LFS.

title LFS 6.4

root (hdo, 3)

kernel /boot/|fskernel-2.6.27.4 root=/dev/hda4d
ECF

Add an entry for the host distribution if desired. It might look like this:

cat >> /boot/grub/nmenu.l st << "EOF"
title Red Hat

root (hdo, 2)

kernel /boot/kernel -2.
initrd /boot/initrd-2.
ECF

6.5 root =/ dev/ hda3
6.5

If dual-booting Windows, the following entry will allow booting it:

cat >> /boot/grub/ menu.l st << "EOF"
title Wndows

root noverify (hdO, 0)

chai nl oader +1

EOF

If info grub does not provide al necessary material, additional information regarding GRUB islocated on itswebsite
at: http://www.gnu.or g/softwar e/grub/.

The FHS stipulates that GRUB'snenu. | st file should be symlinkedto/ et ¢/ gr ub/ menu. | st . To satisfy this
reguirement, issue the following command:

nkdir -v /etc/grub
In -sv /boot/grub/ nmenu.l st /etc/grub
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Chapter 9. The End
9.1. The End

WEell done! The new LFS system is installed! We wish you much success with your shiny new custom-built Linux
system.

It may be agood ideato createan/ et c/ | fs-rel ease file. By having thisfile, it is very easy for you (and for
us if you need to ask for help at some point) to find out which LFS version is installed on the system. Create this
file by running:

echo 6.4 > /etc/|fs-rel ease

9.2. Get Counted

Now that you have finished the book, do you want to be counted as an LFS user? Head over to http://www.
linuxfromscratch.org/cgi-bin/lfscounter.cgi and register as an LFS user by entering your name and the first LFS
version you have used.

Let's reboot into LFS now.

9.3. Rebooting the System

Now that all of the software has been installed, it istimeto reboot your computer. However, you should be aware of a
few things. The system you have created in thisbook is quite minimal, and most likely will not have the functionality
you would need to be able to continue forward. By installing a few extra packages from the BLFS book while still
in our current chroot environment, you can leave yourself in a much better position to continue on once you reboot
into your new LFS installation. Installing a text mode web browser, such as Lynx, you can easily view the BLFS
book in one virtual terminal, while building packages in another. The GPM package will also alow you to perform
copy/paste actions in your virtual terminals. Lastly, if you are in a situation where static IP configuration does not
meet your networking requirements, installing packages such as Dhcped or PPP at this point might also be useful.

Now that we have said that, |ets move on to booting our shiny new LFS installation for the first time! First exit from
the chroot environment:

| ogout
Then unmount the virtual files systems:

unmount -v $LFS/ dev/pts
umount -v $LFS/ dev/ shm
umount -v $LFS/ dev
umount -v $LFS/ proc
umount -v $LFS/ sys

Unmount the LFSfile system itself:

unmount -v $LFS
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If multiple partitions were created, unmount the other partitions before unmounting the main one, like this:

umount -v $LFS/ usr
umount -v $LFS/ hone
unmount -v $LFS

Now, reboot the system with:
shut down -r now

Assuming the GRUB boot |oader was set up as outlined earlier, the menu is set to boot LFS 6.4 automatically.
When the reboot is complete, the LFS system isready for use and more software may be added to suit your needs.

9.4. What Now?

Thank you for reading this LFS book. We hope that you have found this book helpful and have learned more about
the system creation process.

Now that the LFS system isinstalled, you may bewondering “What next?’ To answer that question, we have compiled
alist of resourcesfor you.

* Maintenance

Bugs and security notices are reported regularly for all software. Since an LFS system is compiled from source,
itisup to you to keep abreast of such reports. There are several online resources that track such reports, some of
which are shown below:

* Freshmeat.net (http://freshmeat.net/)
Freshmeat can notify you (viaemail) of new versions of packages installed on your system.
* CERT (Computer Emergency Response Team)

CERT hasamailing list that publishes security aerts concerning various operating systems and applications.
Subscription information is available at http://mww.us-cert.gov/cas/signup.html.

* Bugtrag

Bugtraq is a full-disclosure computer security mailing list. It publishes newly discovered security issues, and
occasionally potential fixes for them. Subscription information is available at http://mww.securityfocus.com/
archive.

» Beyond Linux From Scratch

The Beyond Linux From Scratch book covers installation procedures for a wide range of software beyond the
scope of the LFS Book. The BLFS project is located at http: //mmww.linuxfromscratch.org/blfs/.

 LFSHints

The LFS Hints are a collection of educational documents submitted by volunteers in the LFS community. The
hints are available at http://mww.linuxfromscratch.org/hints/list.html.

» Mailing lists

There are several LFS mailing lists you may subscribe to if you are in need of help, want to stay current with
the latest devel opments, want to contribute to the project, and more. See Chapter 1 - Mailing Lists for more
information.
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» The Linux Documentation Project

The goal of The Linux Documentation Project (TLDP) isto collaborate on all of the issues of Linux
documentation. The TLDP features alarge collection of HOWTOs, guides, and man pages. It islocated at http://

www.tldp.org/.
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Appendix A. Acronyms and Terms

ABI
ALFS
ALSA
API
ASCII
BIOS
BLFS
BSD
chroot
CMOS
COSs
CPU
CRC
CVS
DHCP
DNS
EGA
ELF
EOF
EQN
EVMS
ext2
ext3
FAQ
FHS
FIFO
FQDN
FTP
GB
GCC
GID
GMT
GPG
HTML

Application Binary Interface
Automated Linux From Scratch
Advanced Linux Sound Architecture
Application Programming Interface

American Standard Code for Information Interchange

Basic Input/Output System

Beyond Linux From Scratch
Berkeley Software Distribution
change root

Complementary Metal Oxide Semiconductor
Class Of Service

Central Processing Unit

Cyclic Redundancy Check
Concurrent Versions System
Dynamic Host Configuration Protocol
Domain Name Service

Enhanced Graphics Adapter
Executable and Linkable Format
End of File

equation

Enterprise Volume Management System
second extended file system

third extended file system

Frequently Asked Questions
Filesystem Hierarchy Standard
First-In, First Out

Fully Qualified Domain Name

File Transfer Protocol

Gibabytes

GNU Compiler Collection

Group ldentifier

Greenwich Mean Time

GNU Privacy Guard

Hypertext Markup Language
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IDE Integrated Drive Electronics

|EEE Institute of Electrical and Electronic Engineers
10 I nput/Output

IP Internet Protocol

IPC I nter-Process Communication

IRC Internet Relay Chat

SO International Organization for Standardization
| SP Internet Service Provider

KB Kilobytes

LED Light Emitting Diode

LFS Linux From Scratch

LSB Linux Standard Base

MB Megabytes

MBR Master Boot Record

MD5 Message Digest 5

NIC Network Interface Card

NLS Native Language Support

NNTP Network News Transport Protocol
NPTL Native POSIX Threading Library
0SS Open Sound System

PCH Pre-Compiled Headers

PCRE Perl Compatible Regular Expression
PID Process Identifier

PLFS Pure Linux From Scratch

PTY pseudo terminal

QA Quality Assurance
QOS Quality Of Service
RAM Random Access Memory

RPC Remote Procedure Call

RTC Real Time Clock

SBU Standard Build Unit

SCO The Santa Cruz Operation

SGR Select Graphic Rendition

SHA1 Secure-Hash Algorithm 1

SMP Symmetric Multi-Processor
TLDP The Linux Documentation Project
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TFTP
TLS
uiD
umask
USB
UTC
UuID
VvC
VGA
VT

Trivia File Transfer Protocol
Thread-Local Storage

User Identifier

user file-creation mask
Universal Serial Bus
Coordinated Universal Time
Universally Unique Identifier
Virtual Console

Video Graphics Array
Virtual Terminal
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Appendix C. Dependencies

Every package built in LFSrelies on one or more other packagesin order to build and install properly. Some packages
even participate in circular dependencies, that is, the first package depends on the second which in turn depends on
thefirst. Because of these dependencies, the order in which packages are built in LFSis very important. The purpose
of this page is to document the dependencies of each package built in LFS.

For each package we build, we have listed three types of dependencies. The first lists what other packages need to
be available in order to compile and install the package in question. The second lists what packages, in addition to
those on the first list, need to be available in order to run the testsuites. The last list of dependencies are packages
that require this package to be built and installed in itsfinal location before they are built and installed. In most cases,
this is because these packages will hardcode paths to binaries within their scripts. If not built in a certain order, this
could result in paths of /tools/bin/[binary] being placed inside scripts installed to the final system. Thisis obviously

not desirable.

Autoconf
Installation depends on:
Test suite dependson:

Must beinstalled before:

Automake
Installation depends on:
Test suite depends on:

Must beinstalled before:

Bash

I nstallation depends on:

Test suite depends on:

Must beinstalled before;

Berkeley DB

Installation depends on:
Test suite depends on:

Must beinstalled before:

Binutils
Installation depends on:

Test suite depends on:

Must beinstalled before:

Bash, Coredtils, Grep, M4, Make, Perl, Sed, and Texinfo
Automake, Diffutils, Findutils, GCC, and Libtool
Automake

Autoconf, Bash, Coreutils, Gettext, Grep, M4, Make, Perl, Sed, and Texinfo

Binutils, Bison, Bzip2, DgjaGNU, Diffutils, Expect, Findutils, Flex, GCC, Gettext,
Gzip, Libtool, and Tar. Can also use several other packagesthat arenot installedin LFS.

None

Bash, Bison, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make, Ncurses, Patch,
Readline, Sed, and Texinfo

None
None

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make, and Sed
Not run. Requires TCL installed on the final system
None

Bash, Binutils, Coreutils, Diffutils, GCC, Gettext, Glibc, Grep, Make, Perl, Sed, and
Texinfo

DegjaGNU and Expect
None
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Bison
Installation depends on:
Test suite depends on:

Must beinstalled before;

Bzip2
Installation depends on:
Test suite depends on:

Must beinstalled before;

Coreutils
Installation depends on:

Test suite depends on:

Must beinstalled before;

DejaGNU

Installation depends on:
Test suite depends on:

Must beinstalled before;

Diffutils

Installation depends on:

Test suite depends on:

Must beinstalled before;

Expect
Installation depends on:
Test suite dependson:

Must beinstalled before;

E2fsprogs

Installation depends on:

Test suite dependson:

Must beinstalled before;

File
Installation depends on:
Test suite depends on:

Must beinstalled before;
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Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, M4, Make, and Sed
Diffutils and Findutils
Flex, Kbd, and Tar

Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Make, and Patch
None
None

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make, Patch, Perl, Sed, and
Texinfo

Diffutils, E2fsprogs
Bash, Diffutils, Findutils, Man-DB, and Udev

Bash, Coredtils, Diffutils, GCC, Grep, Make, and Sed
No testsuite available
None

Bash, Binutils, Coreutils, Diffutils, GCC, Gettext, Glibc, Grep, Make, Patch, Sed, and
Texinfo

No testsuite available
None

Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make, Patch, Sed, and Tcl
None
None

Bash, Binutils, Coreutils, Gawk, GCC, Gettext, Glibc, Grep, Gzip, Make, Sed, and
Texinfo

Diffutils
Util-Linux

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make, Sed, and Zlib
No testsuite available
None

234



Findutils

Installation depends on:
Test suite dependson:

Must beinstalled before:

Flex
Installation depends on:

Test suite dependson:

Must beinstalled before;

Gawk

I nstallation depends on:
Test suite depends on:

Must beinstalled before;

Gcec
Installation depends on:

Test suite depends on:

Must beinstalled before;

Gettext

Installation depends on:
Test suite depends on:

Must beinstalled before:

Glibc

Installation depends on:

Test suite depends on:

Must beinstalled before:

GMP

Installation depends on:

Test suite depends on:

Must beinstalled before:

Grep

Installation depends on:

Test suite depends on:

Must beinstalled before:
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Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make, Sed, and Texinfo
DgaGNU, Diffutils, and Expect
None

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, M4, Make, Patch, Sed, and
Texinfo

Bison and Gawk

IPRoute2, Kbd, and Man-DB

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make, Patch, Sed and, Texinfo
Diffutils
None

Bash, Binutils, Coreutils, Diffutils, Findutils, Gawk, GCC, Gettext, Glibc, GMP
(Chapter 6), Grep, M4 (Chapter 5), Make, MPFR (Chapter 6), Patch, Perl, Sed, Tar,
and Texinfo

DegjaGNU and Expect

None

Bash, Binutils, Coreutils, Gawk, GCC, Glibc, Grep, Make, Sed, and Texinfo
Diffutils, Perl, and Tcl
Automake

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Gettext, Grep, Gzip, Make, Perl, Sed,
and Texinfo

None

None

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, M4, Make, Sed and
Texinfo

None

MPFR, GCC

Bash, Binutils, Coreutils, Diffutils, GCC, Gettext, Glibc, Grep, Make, Patch, Sed, and
Texinfo

Gawk

Man-DB
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Groff

I nstallation depends on:

Test suite depends on:

Must beinstalled before:

GRUB

Installation depends on:

Test suite depends on:

Must beinstalled before:

Gzip
Installation depends on:
Test suite dependson:

Must beinstalled before;

lana-Etc
Installation depends on:
Test suite dependson:

Must beinstalled before;

Inetutils
Installation depends on:
Test suite depends on:

Must beinstalled before;

IProute2

I nstallation depends on:
Test suite depends on:

Must beinstalled before:

Kbd

Installation depends on:
Test suite depends on:

Must beinstalled before:

Less
Installation depends on:
Test suite depends on:

Must beinstalled before:
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Bash, Binutils, Bison, Coreutils, Gawk, GCC, Glibc, Grep, Make, Patch, Sed, and
Texinfo

No testsuite available
Man-DB and Perl

Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make, Ncurses, Sed, and
Texinfo

None
None

Bash, Binutils, Coreutils, GCC, Glibc, Grep, Make, Sed, and Texinfo
Diffutils
Man-DB

Coreutils, Gawk, and Make
No testsuite available
Perl

Bash, Binutils, Coreutils, GCC, Glibc, Grep, Make, Ncurses, Patch, Sed, and Texinfo
No testsuite available
Tar

Bash, Berkeley DB, Bison, Coreutils, Flex, GCC, Glibc, Make, and Linux APl Headers
No testsuite available
None

Bash, Binutils, Bison, Coreutils, Flex, GCC, Gettext, Glibc, Gzip, Make, Patch, and Sed
No testsuite available
None

Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make, Ncurses, and Sed
No testsuite available
None
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Libtool

Installation depends on:
Test suite depends on:

Must beinstalled before;

Linux Kernel
Installation depends on:

Test suite depends on:

Must beinstalled before;

M4

Installation depends on:
Test suite depends on:

Must beinstalled before;

Make

Installation depends on:
Test suite depends on:

Must beinstalled before;

Man-DB

Installation depends on:

Test suite depends on:

Must beinstalled before;

Module-Init-Tools
Installation depends on:
Test suite dependson:

Must beinstalled before;

MPFR

Installation depends on:

Test suite dependson:

Must beinstalled before;

Ncurses
Installation depends on:
Test suite depends on:

Must beinstalled before;
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Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make, Sed, and Texinfo
Findutils
None

Bash, Binutils, Coreutils, Diffutils, Findutils, GCC, Glibc, Grep, Gzip, Make,
Module-Init-Tools, Ncurses, and Sed

No testsuite available
None

Bash, Binutils, Coreutils, GCC, Glibc, Grep, Make, Sed, and Texinfo
Diffutils
Autoconf and Bison

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make, Sed, and Texinfo
Perl and Procps
None

Bash, Berkeley DB, Binutils, Bzip2, Coreutils, Flex, GCC, Gettext, Glibc, Grep, Groff,
Gzip, Less, Make, and Sed

Not run. Requires Man-DB testsuite package
None

Bash, Binutils, Coreutils, Findutils, GCC, Glibc, Grep, Make, Patch, Sed, and Zlib
Diffutils, File, Gawk, Gzip, and Mktemp
None

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, GMP, Make, Sed and
Texinfo

None
GCC

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make, Patch, and Sed
No testsuite available
Bash, GRUB, Inetutils, Less, Procps, Psmisc, Readline, Texinfo, Util-Linux, and Vim

237



Patch

I nstallation depends on:
Test suite depends on:

Must beinstalled before:

Perl

Installation depends on:

Test suite depends on:

Must beinstalled before:

Procps
Installation depends on:
Test suite dependson:

Must beinstalled before;

Psmisc
Installation depends on:
Test suite dependson:

Must beinstalled before;

Readline
Installation depends on:
Test suite depends on:

Must beinstalled before;

Sed

I nstallation depends on:
Test suite depends on:

Must beinstalled before:

Shadow

Installation depends on:

Test suite depends on:

Must beinstalled before:

Sysklogd
Installation depends on:
Test suite depends on:

Must beinstalled before:
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Bash, Binutils, Coreutils, GCC, Glibc, Grep, Make, and Sed
No testsuite available
None

Bash, Berkeley DB, Binutils, Coreutils, Gawk, GCC, Glibc, Grep, Groff, Make, Sed,
and Zlib

lana-Etc and Procps
Autoconf

Bash, Binutils, Coreutils, GCC, Glibc, Make, and Ncurses
No testsuite available
None

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make, Ncurses, and Sed
No testsuite available
None

Bash, Binutils, Coreutils, GCC, Glibc, Grep, Make, Ncurses, Patch, Sed, and Texinfo
No testsuite available
Bash

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make, Sed, and Texinfo
Diffutils and Gawk
E2fsprogs, File, Libtool, and Shadow

Bash, Binutils, Coreutils, Diffutils, Findutils, Gawk, GCC, Gettext, Glibc, Grep, Make,
and Sed

No testsuite available
None

Binutils, Coreutils, GCC, Glibc, Make, and Patch
No testsuite available
None
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Sysvinit
Installation depends on:
Test suite depends on:

Must beinstalled before;

Tar
Installation depends on:

Test suite depends on:

Must beinstalled before:

Tcl

I nstallation depends on:
Test suite dependson:

Must beinstalled before:

Texinfo
Installation depends on:
Test suite depends on:

Must beinstalled before:

Udev

Installation depends on:
Test suite depends on:

Must beinstalled before;

Util-Linux
Installation depends on:

Test suite depends on:

Must beinstalled before:

Vim
I nstallation depends on:
Test suite dependson:

Must beinstalled before:

Zlib
Installation depends on:
Test suite depends on:

Must beinstalled before;
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Binutils, Coreutils, GCC, Glibc, Make, and Sed
No testsuite available
None

Bash, Binutils, Bison, Coreutils, GCC, Gettext, Glibc, Grep, Inetutils, Make, Sed, and
Texinfo

Diffutils, Findutils, Gawk, and Gzip
None

Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make, and Sed
None
None

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make, Ncurses, Patch, and Sed
None
None

Binutils, Coreutils, GCC, Glibc, and Make
Findutils, Perl, and Sed
None

Bash, Binutils, Coreutils, E2fprogs, GCC, Gettext, Glibc, Grep, Make, Ncurses, Patch,
Sed, and Zlib

No testsuite available
None

Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make, Ncurses, and Sed
None
None

Bash, Binutils, Coreutils, GCC, Glibc, Grep, Make, and Sed
None
File, Module-Init-Tools, Perl, and Util-Linux
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Appendix D. Boot and sysconfig scripts
version-20081031

The scripts in this appendix are listed by the directory where they normally reside. The
order is /etc/rc.d/init.d, /etc/sysconfig, /etc/sysconfig/ network-devices, and
/ et c/ sysconfi g/ net wor k- devi ces/ ser vi ces. Within each section, the files are listed in the order they
are normally called.

D.1. /etc/rc.d/init.d/rc

Ther ¢ script isthefirst script called by init and initiates the boot process.

#1/bin/sh
HHBHBH BB R R A AR AR BB R R A A AR AR R R R R R A
# Begin $rc_base/init.d/rc

#

# Description : Main Run Level Control Scri pt

#

# Aut hors : Cerard Beekmans - gerard@i nuxfronmscratch. org

#

# Version : 00.00

#

# Not es

#

HHHHBHHHBHHH B H B H B H B H B H R H R H R H R H R R R R R R R R R R

/etc/sysconfig/rc
${rc_functions}

# This sets a few default termi nal options.
stty sane

# These 3 signals will not cause our script to exit
trap "" INT QU T TSTP

[ "${1}" 1="" ] && runlevel =${1}

if [ "${runlevel}" ="" 1; then
echo "Usage: ${0} <runlevel >" >&2
exit 1

fi

previ ous=${ PREVLEVEL}
[ "${previous}" ="" ] && previous=N

if [ ! -d ${rc_base}/rc${runlevel}.d ]; then
boot _nesg "${rc_base}/rc${runl evel }.d does not exist." ${WARNI NG
boot _nesg _fl ush
exit 1

fi

# Attenpt to stop all service started by previous runlevel,
# and killed in this runlevel
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if [ "${previous}" = "N' ]; then
for i in $(ls -v ${rc_base}/rcH{runlevel }.d/ K~ 2> /dev/null)
do
check_scri pt _status

suf fi x=${i #$r c_base/ rc$runl evel . d/ K[ 0-9] [ 0-9] }
prev_start=$rc_base/rc$previous. d/ S[0-9][0-9] $suf fix
sysinit_start=$rc_base/rcsysinit.d/ S[0-9][0-9] $suffix

if [ "${runlevel}" !="0" 1 && [ "${runlevel}" 1= "6" ]; then
if [ ! -f ${prev_start} ] && [ ! -f ${sysinit_start} ]; then
boot _nesg -n "WARNING \n\n${i} can't be" ${WARNI NG
boot _nesg -n " executed because it was not"
boot _nesg -n " not started in the previous"
boot _nesg -n " runlevel (${previous})."
boot _nesg "" ${ NORVAL}
boot _nesg fl ush
conti nue
fi
fi
${i} stop
error_val ue=${ ?}

if [ "${error_value}" !'="0" ]; then
print_error_mnsg
fi
done
fi

#Start all functions in this runlevel
for i in $( Is -v ${rc_base}/rcH{runlevel}.d/ S* 2> /dev/null)

do
if [ "${previous}" = "N' ]; then
suf fi x=${i #$r c_base/ rc$runl evel . d/ S[0-9][ 0-9] }
st op=%r c_base/ rc$runl evel . d/ K[ 0- 9] [ 0- 9] $suffi x
prev_start=$rc_base/rc$previous. d/ S[0-9][0-9] $suffix
[ -f ${prev_start} ] & [ ! -f ${stop} ] && continue
fi
check_scri pt _status
case ${runlevel} in
0] 6)
${i} stop
*) Y
${i} start
esac
error_val ue=${ ?}
if [ "${error_value}" !'="0" ]; then
print_error_mnsg
fi
done

241



Linux From Scratch - Version 6.4

# End $rc_base/init.d/rc

D.2. /etc/rc.d/init.d/functions

#!/ bi n/ sh
HHHHHESHESHE R R R R R R R R R R R R R R R R R R R R

htt p: //mnnterdrache de/ | i nux/ newboot /i ndex. ht m

# Begin $rc_base/init.d/functions

Z Description : Run Level Control Functions

Z Aut hor s : Cerard Beekmans - gerard@ i nuxfronscratch. org

Z Ver si on : 00.00

Z Not es : Wth code based on Matthi as Benkmann's sinpleinit-nmsb
/

BHHBHBHHBHHHHBHHBH BB H BB R R B R A R R R R

## Envi ronmental setup

# Setup default values for environnent
umask 022

export PATH="/bi n:/usr/bin:/sbin:/usr/sbin"

# Signal sent to running processes to refresh their configuration
RELOADSI G=" HUP"

# Nunmber of seconds between STOPSI G and FALLBACK when stoppi ng processes
Kl LLDELAY=" 3"

## Screen D nensi ons

# Find current screen size

if [ -z "${COLUWNS}" ]; then
COLUWNS=$(stty size)
COLUMNS=8${ COLUMNSH##* }

fi

# When using renote connections, such as a serial port, stty size returns O
if [ "${COLUMNS}" = "0" ]; then

COLUWMNS=80
fi

## Measurenents for positioning result nessages
COL=$( (${ COLUWS} - 8))
WCOL=$((${COL} - 2))

## Provide an echo that supports -e and -n
# If formatting i s needed, $ECHO shoul d be used

case "“echo -e -n test " in
-[en] )
ECHO=/ bi n/ echo
*) Y
ECHGO=echo
esac
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## Set Cursor Position Commands, used via $ECHO
SET_COL="\\033[ ${COL} G’ # at the $COL char
SET_WCOL="\\033[ ${ WO} G' # at the $WCOL char
CURS_UP="\\033[ 1A\\ 033[ 0G' # Up one line, at the 0'th char

## Set col or commands, used via $ECHO
Pl ease consult “~man consol e codes for nore information
under the "ECMA-48 Set G aphics Rendition” section

the Iinux console will reinterpret the bold (1;) to

the top 256 gl yphs of the 9bit font. This does

not affect framebuffer consol es
NORMAL="\\ 033[ 0; 39n{
SUCCESS="\\ 033[ 1; 32nt
WARNI NG="\\ 033][ 1; 33nt
FAI LURE="\\033[ 1; 31nf
| NFO="\\ 033[ 1; 36nt
BRACKET="\\033[ 1; 34nf

#
#
#
# Warning: when switching froma 8bit to a 9bit font,
#
#
#

St andard consol e grey
Success is green

War ni ngs are yel | ow
Failures are red
Information is |ight cyan
Brackets are bl ue

HHOHHH R

STRI NG_LENGTH="0" # the length of the current nmessage

#*******************************************************************************

- grep for counting string |ength.

# Function - boot nesg()

#

# Pur pose: Sendi ng i nformation from bootup scripts to the consol e
#

# I nputs: $1 is the nessage

# $2 is the colorcode for the consol e
#

# CQut put s: St andard CQut put

#

# Dependencies: - sed for parsing strings.

#

#

#

Todo:
#*******************************************************************************

boot nesg()

{
| ocal ECHOPARME""

whil e true
do
case "${1}" in
_n)
ECHOPARME" -n "
shift 1
_*) ”
echo "Unknown Option: ${1}"
return 1
*) Y
br eak

esac
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done

## Figure out the length of what is to be printed to be used
## for warni ng nmessages.
STRI NG_LENGTH=$( (${#1} + 1))

# Print the nmessage to the screen

${ ECHO} ${ ECHOPARM -e "S${2}${1}"

}
boot _nesg_fl ush()
{
# Reset STRI NG LENGTH for next nessage
STRI NG_LENGTH=" 0"
}
boot | og()
# Left in for backwards conpatibility
}
echo_ok()
{
${ECHG -n -e "${CURS_UP} ${ SET_COL} ${ BRACKET} [ ${ SUCCESS} OK ${ BRACKET}]"
${ECHO -e "${NORVAL}"
boot _nesg fl ush
}
echo_failure()
{
${ECHG -n -e "${CURS_UP} ${ SET_COL} ${ BRACKET} [ ${ FAl LURE} FAI L ${ BRACKET}]"
${ECHO -e "${NORVAL}"
boot _nesg fl ush
}
echo_war ni ng()
{
${ECHG -n -e "${CURS_UP} ${ SET_COL} ${ BRACKET} [ ${ WARNI NG WARN ${ BRACKET}] "
${ECHO -e "${NORVAL}"
boot _nesg fl ush
}
print_error_nsg()
{

echo_failure

# $i is inherited by the rc script

boot _mesg -n "FAI LURE: \ n\nYou shoul d not be reading this error nessage.\n\n" ${FAl LURE}
boot _nesg -n " It neans that an unforeseen error took"

boot _mesg -n " place in ${i}, which exited with a return val ue of"
boot _nesg " ${error_val ue}.\n"

boot _nesg fl ush

boot _nesg -n "If you're able to track this"

boot _nesg -n " error down to a bug in one of the files provided by"
boot _nesg -n " the LFS book, please be so kind to informus at"”
boot nesg " | fs-dev@i nuxfronscratch.org.\n"
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boot _nesg _fl ush

boot _nmesg -n "Press Enter to continue..." ${INFG
boot _nesg "" ${ NORVAL}
read ENTER
}
check_script _status()
{
# $i is inherited by the rc script
if [ ! -f ${i} ]; then
boot _nesg "${i} is not a valid synink." ${WARNI NG
echo_war ni ng
conti nue
fi
if [ ! -x ${i} ]; then
boot _nesg "${i} is not executable, skipping." ${WARNI NG
echo_war ni ng
conti nue
fi
}
eval uate_retval ()
{
error_val ue="${?}"
if [ ${error_value} = 0 ]; then
echo_ok
el se
echo_failure
fi
# This prevents the ' An Unexpected Error Has Cccurred' fromtrivial
# errors.
return O
}
print_status()
{
if [ "${#" ="0" ]; then
echo "Usage: ${0} {success|warning|failure}"
return 1

fi
case "${1}" in

success)
echo_ok

war ni ng)
# Leave this extra case in because old scripts
# may call it this way.
case "${2}" in
runni ng)
${ECHO -e -n "${CURS_UP}"
${ECHG -e -n "\\033[ ${ STRI NG LENGTH} G
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boot _nmesg "Already running." ${WARNI NG
echo_war ni ng

not _runni ng)
${ECHO -e -n "${CURS_UP}"
${ECHG -e -n "\\033[ ${ STRI NG LENGTH} G
boot _mesg "Not running." ${WARNI NG
echo_war ni ng

not _avai l abl e)
${ECHO -e -n "${CURS_UP}"
${ECHG -e -n "\\033[ ${ STRI NG LENGTH} G
boot _nmesg "Not avail able." ${WARNI NG
echo_war ni ng

*)
# This is howit is supposed to
# be call ed
echo_war ni ng

esac

failure)
echo_failure

esac
}
rel oadproc()
{

| ocal pidfile=""
| ocal failure=0

whil e true
do
case "${1}" in
-p)
pi dfi | e="${2}"
shift 2
_*)
| og_failure_nsg "Unknown Option: ${1}"
return 2
*)
br eak
esac
done

if [ "${#" -1t "1" ]; then
log failure_nmsg "Usage: reloadproc [-p pidfile] pathnane"
return 2

fi
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# This will ensure conpatibility with previous LFS Bootscripts

if [ -n"${PIDFILE}" ]; t hen
pi df i | e="${ Pl DFI LE}"

fi

# |s the process running?

if [ -z "${pidfile}" ]; t hen
pi dof proc -s "${1}"

el se

pi dof proc -s -p "${pidfile}" "${1}"
fi

# Warn about stale pid file
if [ "$?" =1 1]; then

boot _nmesg -n "Renpving stale pid file: ${pidfile}.

rm-f "${pidfile}"
fi

if [ -n"${pidlist}" ]; t hen
for pidin ${pidlist}
do
kill -"${RELOADSIG" "${pid}" || failure="1"
done

(exit ${failure})
eval uate_retva

el se
boot _nesg "Process ${1} not running." ${WARN NG
echo_war ni ng
fi
}

st at usproc()

{

| ocal pidfile=""
| ocal base=""
| ocal ret=""

whil e true
do
case "${1}" in
-p)
pi dfil e="${2}"
shift 2
_*)
| og_failure_nsg "Unknown Option: ${1}"
return 2

*)

br eak

esac
done

247

' ${ WARNI NG}



Linux From Scratch - Version 6.4

if [ "${#" '="1" ]; then
shift 1
log failure_nmsg "Usage: statusproc [-p pidfile] pathnane"
return 2

fi

# Cet the process basenane
base="${ 1##*/}"

# This will ensure conpatibility with previous LFS Bootscripts
if [ -n"${PIDFILE}" ]; t hen
pi df i | e="${PI DFI LE}"

fi
# |s the process running?
if [ -z "${pidfile}" ]; t hen
pi dof proc -s "${1}"
el se
pi dof proc -s -p "${pidfile}" "${1}"
fi
# Store the return status
ret=$?
if [ -n"${pidlist}" ]; t hen

${ECHO -e "${INFG ${base} is running with Process"\
"ID(s) ${pidlist}.S${NORVAL}"
el se
if [ -n "${base}" -a -e "/var/run/ ${base}.pid" ]; then
${ECHG -e "${WARNING ${1} is not running but"\
"/var/run/ ${base}.pid exists.${ NORVAL}"

el se
if [ -n "${pidfile}" -a -e "${pidfile}" ]; then
${ECHO, -e "${WARNING ${1} is not running"\
"but ${pidfile} exists.${NORMAL}"
el se
${ECHO -e "${INFO ${1} is not running. ${ NORVAL}"
fi
fi

fi

# Return the status from pi dof proc
return $ret

}
# The bel ow functions are docunmented in the LSB-generic 2.1.0

#*******************************************************************************

Function - pidofproc [-s] [-p pidfile] pathname
Pur pose: This function returns one or nore pid(s) for a particul ar daenon

Inputs: -p pidfile, use the specified pidfile instead of pidof
pat hname, path to the specified program

Qut puts: return O - Success, pid' s in stdout
return 1 - Programis dead, pidfile exists

HHOHHHHHH R
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return 2 - Invalid or excessive nunber of argunents,
war ni ng i n stdout
return 3 - Programis not running

Dependenci es: pi dof, echo, head
Todo: Renmove dependency on head

Thi s depreci ates get pi ds
Test changes to pi dof

HHOHHHHHHHH

#*******************************************************************************
pi dof proc()

| ocal pidfile=""

| ocal | pids=""

| ocal silent=""

pidlist=""
while true
do
case "${1}" in
-P)
pi dfil e="${2}"
shift 2
'S)
# Added for |egacy opperation of getpids
# elimnates several '> /dev/null’
silent="1"
shift 1
_*)
| og_failure_nsg "Unknown Option: ${1}"
return 2
*)
br eak
esac
done
if [ "${#" '="1" ]; then
shift 1
log failure_nmsg "Usage: pidofproc [-s] [-p pidfile] pathnanme"
return 2
fi

if [ -n"${pidfile}" ]; then
if [ ! -r "${pidfile}" ]; then
return 3 # Programis not running
fi

| pids="head -n 1 ${pidfile}"
for pid in ${lpids}
do
if [ "${pid}" -ne "$$" -a "${pid}" -ne "${PPID}" ]; then
kill -0 "${pid}" 2>/dev/null &&
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pidlist="${pidlist} ${pid}"
fi

if [ "${silent}" '="1" ]; then
echo "${pidlist}"
fi

test -z "${pidlist}" &&
# Programis dead, pidfile exists

return 1
# el se
return 0
done
el se
pidlist="pidof -0 $$ -0 $PPID -x "$1""
if [ "${silent}" '="1" ]; then
echo "${pidlist}"
fi

# Cet provide correct running status
if [ -n"${pidlist}" ]; then

return O
el se
return 3
fi
fi
if [ "$?" !'="0" ]; then
return 3 # Programis not running
fi
}
# This will ensure conpatibility with previous LFS Bootscripts
get pi ds()
{
if [ -z "${PIDFILE}" ]; then
pi dof proc -s -p "${PIDFILE}" $@
el se
pi dof proc -s $@
fi
base="${ 1##*/}"
}
#*******************************************************************************
# Function - loadproc [-f] [-n nicelevel] [-p pidfile] pathnanme [args]
#
# Purpose: This runs the specified programas a daenon
#
# Inputs: -f, run the programeven if it is already running
# -n nicelevel, specifies a nice |level. See nice(l).
# -p pidfile, uses the specified pidfile
# pat hname, pathnanme to the specified program
# args, argunents to pass to specified program
#
# Qutputs: return O - Success
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# return 2 - Invalid of excessive nunber of argunents,

# war ni ng i n stdout

# return 4 - Programor service status i s unknown

#

# Dependencies: nice, rm

#

# Todo: LSB says this should be called start_daenon

# LSB does not say that it should call evaluate retval

# It checks for PIDFILE, which is deprecated.

# WI| be renoved after BLFS 6.0

# | oadproc returns O if programis already running, not LSB conpli ant
#
#*******************************************************************************
| oadpr oc()

{

| ocal pidfile=""
| ocal forcestart=""
| ocal nicel evel =" 10"

# This will ensure conpatibility with previous LFS Bootscripts
if [ -n"${PIDFILE}" ]; t hen
pi df i | e="${PI DFI LE}"

fi
while true
do
case "${1}" in
_f)
forcestart="1"
shift 1
_n)
ni cel evel ="${2}"
shift 2
-P)
pi dfil e="${2}"
shift 2
_*) ”
| og_failure_nsg "Unknown Option: ${1}"
return 2 #invalid or excess argumnent(s)
*) Y
br eak
esac
done
if [ "${#}" ="0" ]; then
log failure_nmsg "Usage: |oadproc [-f] [-n nicelevel] [-p pidfile] pathnane [args]”
return 2 #invalid or excess argument(s)
fi

if [ -z "${forcestart}" ]; then
if [ -z "${pidfile}" ]; t hen
pi dof proc -s "${1}"
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el se
pi dof proc -s -p "${pidfile}" "${1}"
fi
case "${?}" in
0)
| og_war ning_nsg "Unable to continue: ${1} is running"
return O # 4
1)
boot _nmesg "Renobving stale pid file: ${pidfile}" ${WARNI NG
rm-f "${pidfile}"
3)
*)
| og_failure_nsg "Unknown error code from pi dof proc: ${?}"
return 4
esac .

fi

nice -n "${nicelevel}" "${@"
eval uate retval # This is "Probably" not LSB conpliant,

# but required to be conpatible with ol der bootscripts
return O

}

#*******************************************************************************

Function - killproc [-p pidfile] pathname [signal]
Pur pose:

Inputs: -p pidfile, uses the specified pidfile
pat hname, pathnanme to the specified program
signal, send this signal to pathnane

Qutputs: return O - Success
return 2 - Invalid of excessive nunber of argunents,
war ni ng i n stdout
return 4 - Unknown Status

Dependencies: kill, rm
Todo: LSB does not say that it should call eval uate_retval

It checks for PIDFILE, which is deprecated.
WI| be renoved after BLFS 6.0

HHHHHHHHHHHHH R

#*******************************************************************************
killproc()

| ocal pidfile=
| ocal killsig=TERM # default signal is Sl GTERM
pidlist=""

# This will ensure conpatibility with previous LFS Bootscripts
if [ -n"${PIDFILE}" ]; t hen
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pi df i | e="${PI DFI LE}"
f

whil e true
do
case "${1}" in
-p)
pi dfile="${2}"
shift 2

_*)
| og_failure_nsg "Unknown Option: ${1}"
return 2

*)

br eak

esac
done

if [ "${#" ="2" ]; then
killsig="%${2}"

elif [ "${#" !=
shift 2
log failure_msg "Usage: killproc [-p pidfile] pathname [signal]"
return 2

B t hen

fi

# |s the process running?
if [ -z "${pidfile}" ]; t hen
pi dof proc -s "${1}"
el se
pi dof proc -s -p "${pidfile}" "${1}"
fi

# Renove stale pidfile

if [ "$?" =11]; then
boot _mesg "Renoving stale pid file: ${pidfile}." ${WARNI NG
rm-f "${pidfile}"

fi

# I f running, send the signal
if [ -n"${pidlist}" ]; then
for pidin ${pidlist}
do
kill -${killsig} ${pid} 2>/dev/null

# Wait up to 3 seconds, for ${pid} to term nate
case "${killsig}" in
TERM SI GTERM KI LL| SI GKI LL)

# sleep in 1/10t hs of seconds and

# multiply KILLDELAY by 10

| ocal dtinme="${KlI LLDELAY} 0"

while [ "${dtinme}" != "0" ]

do
kill -0 ${pid} 2>/dev/null || break
sleep 0.1
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dti me=$(( ${dtine} - 1))

done
# If ${pid} is still running, kill it
kill -0 ${pid} 2>/dev/null && kill -KILL ${pid} 2>/dev/nul
esac
done
# Check if the process is still running if we tried to stop it

case "${killsig}" in
TERM SI GTERM KI LL| SI GKI LL)
if [ -z "${pidfile}" ]; t hen
pi dof proc -s "${1}"
el se
pi dof proc -s -p "${pidfile}" "${1}"
fi

# Program was term nat ed
if [ "$?" !'="0" ]; then
# Renove the pidfile if necessary
if [ -f "${pidfile}" ]; t hen
rm-f "${pidfile}"
fi
echo_ok
return O
el se # Programis still running
echo_failure
return 4 # Unknown Status

fi

. P
# Just see if the kill returned successfully
eval uate_retva

esac

el se # process not running
print_status warni ng not_running
fi

#*******************************************************************************

Function - | og _success_nsg "nessage"
Purpose: Print a success nessage

I nputs: $@- Message

Qut puts: Text output to screen
Dependenci es: echo

Todo: | oggi ng

HoHHHH HHHHHHH

#*******************************************************************************

| og_success_nsg()

{
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${ECHO} -n -e "${BOOTMESG PREFI X} ${@"
${ECHO} -e "${SET_COL}""${BRACKET}""[""${ SUCCESS}"" OK ""${BRACKET}""]""${ NORMVAL}"

return O
}
#*******************************************************************************
# Function - |log_failure_nsg "nmessage"
#
# Purpose: Print a failure nessage
#
# Inputs: $@- Message
#
# Qut puts: Text output to screen
#
# Dependenci es: echo
#
# Todo: | oggi ng
#

#*******************************************************************************

log_failure_nsg() {
${ECHO} -n -e "${BOOTMESG PREFI X} ${ @ "
${ECHO} -e "${SET_COL}""${BRACKET}""[""${FAILURE}"" FAIL ""${BRACKET}""]"" ${ NORVAL}"

return O
}
#*******************************************************************************
# Function - |og_warning _nsg "nmessage"
#
# Purpose: print a warni ng nessage
#
# Inputs: $@- Message
#
# Qut puts: Text output to screen
#
# Dependenci es: echo
#
# Todo: | oggi ng
#

#*******************************************************************************

| og_warni ng_msg() {
${ECHO -n -e "${BOOTMESG PREFI X} ${ @ "
${ECHO -e "${SET_COL}"" ${BRACKET}""[""${WARNI NG "" WARN "" ${ BRACKET}""]"" ${ NORVAL} "
return O

}

# End $rc_base/init.d/functions

D.3. /etc/rc.d/init.d/mountkernfs

#1/bin/sh
HERHHHHH T H T H R H R R H R R
# Begin $rc_base/init.d/ mountkernfs

#

# Description : Munt proc and sysfs

#

# Aut hors : Cerard Beekmans - gerard@ i nuxfronscratch. org
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#

# Version . 00.00

#

# Not es

#

HHHH RS HHHHHHRHH H H H RH  RH R R R R  R R RH R R RR

/etc/sysconfig/rc
${rc_functions}

case "${1}" in
start)
boot _nmesg -n "Mounting kernel -based file systens:" ${|NFG

if ! nountpoint /proc >/dev/null; then
boot _mesg -n " /proc" ${NORVAL}
mount -n /proc || failed=1

fi

if ! nountpoint /sys >/dev/null; then
boot _mesg -n " /sys" ${NORNAL}
mount -n /sys || failed=1

fi
boot _nesg "" ${ NORVAL}

(exit ${failed})
eval uate_retva

*)
echo "Usage: ${0} {start}"
exit 1

esac

# End $rc_base/init.d/ mount kernfs

D.4. /etc/rc.d/init.d/consolelog

#1/bin/sh
# Begin $rc_base/init.d/consol el og

HERHHHHH T H T H T H T R H R R
#

# Description : Set the kernel |log | evel for the console

#

# Aut hors : Dan Nichol son - dni chol son@ i nuxfronscratch.org

#

# Version : 00.00

#

# Not es : /proc nust be nounted before this can run

#

HERHHHHH T H T H R H R R H R R

/etc/sysconfig/rc
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${rc_functions}

# set the default | oglevel

LOGLEVEL=7

if [ -r /etc/sysconfig/console ]; then
/ et c/ sysconfi g/ consol e

fi

case "${1}" in

start)
case "$LOGLEVEL" in
[1-8])
boot _mesg "Setting the console log level to ${LOGEVEL}..."
dnesg -n $LOGLEVEL
eval uate _retva
*) Y
boot _nesg "Console log level '${LOGLEVEL}' is invalid" ${FAI LURE}
echo_failure
esac
st at us)

# Read the current value if possible

if [ -r /proc/sys/kernel/printk ]; then
read | evel line < /proc/sys/kernel/printk

el se
boot _mesg "Can't read the current console |log |evel" ${FAl LURE}
echo_failure

fi

# Print the value
if [ -n"$level" ]; then
${ECHO -e "${INFC The current console |log |evel" \
"is ${level } ${ NORVAL}"
fi

*)
echo "Usage: ${0} {start]|status}"
exit 1

esac

# End $rc_base/init.d/ consol el og

D.5. /etc/rc.d/init.d/modules

#1/bin/sh
HHBHBH BB R R R A AR AR R R A A AR AR R R R R R R
# Begin $rc_base/init.d/ nodul es

#

# Description : Mdul e auto-| oadi ng scri pt
#

# Aut hors . Zack Wnkles

#
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# Version . 00.00

#

# Not es

#

HHHH RS HHHHHHRHH H H H RH  RH R R R R  R R RH R R RR

/etc/sysconfig/rc
${rc_functions}

# Assure that the kernel has nodul e support.
[ -e /proc/ksyms -0 -e /proc/modules | || exit O

case "${1}" in
start)

# Exit if there's no nodules file or there are no
# valid entries
[ -r /etc/sysconfig/nodules | &&
egrep -qv '~($|#)' /etc/sysconfig/nodul es |
exit O

boot _mesg -n "Loadi ng nodul es:" ${I NFO

# Only try to |l oad nodules if the user has actually given us
# sone nodul es to | oad.
whi | e read nodul e args; do

# lgnore conmments and bl ank |ines.
case "$nodul e" in

""|"#"*) continue ;;
esac

# Attenpt to | oad the nodul e, making
# sure to pass any argunents provided.
nodpr obe ${nodul e} ${args} >/dev/null

# Print the nodul e nane if successful
# ot herw se take note.
if [ $?2 -eq 0 ]; then
boot _nesg -n " ${nodul e}" ${ NORVAL}
el se
fail ednod="9${f ai | ednod} ${nodul e}"
fi
done < /etc/sysconfig/ nmodul es

boot _nesg "" ${ NORVAL}

# Print a nmessage about successfully | oaded
# modul es on the correct line.

echo_ok

# Print a failure nessage with a list of any

# modul es that may have failed to | oad.

if [ -n "${failedmd}" ]; then
boot _nesg "Failed to | oad nodul es: ${fai | ednod}" ${FAI LURE}
echo_failure

fi
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*)
echo "Usage: ${0} {start}"
exit 1

esac

# End $rc_base/init.d/ nodul es

D.6. /etc/rc.d/init.d/udev

#!/ bi n/ sh

HERHHHHH T H T H R H R R H R R
# Begin $rc_base/init.d/udev

#

# Description : Udev col d-pl uggi ng scri pt

#

# Aut hors : Zack W nkles, Alexander E. Patrakov

#

# Version : 00.02

#

# Not es

#

HERHHHHH T H T H R H R R H R R R

/etc/sysconfig/rc
${rc_functions}

case "${1}" in
start)

boot _nesg "Popul ating /dev with device nodes..."

if ! grep -q '[[:space:]]sysfs' /proc/munts; then
echo_failure
boot _nmesg -n "FAILURE:\n\nUnabl e to create" ${FAl LURE}
boot _nesg -n " devices wi thout a SyskFS fil esystent
boot _nesg -n "\n\nAfter you press Enter, this systent
boot nesg -n " will be halted and powered of f."

boot _mesg -n "\n\nPress Enter to continue..." ${INFC
boot _nesg "" ${ NORVAL}
read ENTER

/etc/rc.d/init.d/halt stop
fi

# Mount a tenporary file systemover /dev, so that any devices
# made or renoved during this boot don't affect the next one.
# The reason we don't wite to ntab is because we don't ever
# want /dev to be unavail able (such as by “unpunt -a').
mount -n -t tnpfs tnpfs /dev -o node=755
if [ ${?} '=01]; then
echo_failure
boot _mesg -n "FAI LURE: \ n\ nCannot mount a tnpfs" ${FAl LURE}
boot _nesg -n " onto /dev, this systemw ||l be halted."
boot _nesg -n "\n\nAfter you press Enter, this systent
boot nesg -n " will be halted and powered off.

boot _mesg -n "\n\nPress Enter to continue..." ${I NG
boot _nesg "" ${ NORVAL}
read ENTER
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/etc/rc.d/init.d/halt stop
fi

# Udev handl es uevents itself, so we don't need to have
# the kernel call out to any binary in response to them
echo > /proc/sys/kernel/hotpl ug

# Copy static device nodes to /dev
cp -a /lib/ludev/devices/* [dev

# Start the udev daenon to continually watch for, and act on
# uevents
/ sbi n/udevd --daenon

# Now traverse /sys in order to "col dplug" devices that have
# al ready been di scovered
/ sbi n/udevadm tri gger

# Now wait for udevd to process the uevents we triggered
/ sbi n/udevadm settl e
eval uate _retva

*)
echo "Usage ${0} {start}"
exit 1

esac

# End $rc_base/init.d/ udev

D.7. /etc/rc.d/init.d/swap

#!/ bi n/ sh
HHHHHES RS HE SRR R R R R R R R R R R R R R R R R R R

# Begin $rc_base/init.d/ swap

#

# Description : Swap Control Script

#

# Aut hors : Cerard Beekmans - gerard@i nuxfronscratch. org
#

# Version : 00.00

#

# Not es

#

BHHBHBHHBHHHHBH AR H BB H BB B R B R A R R R R

/etc/sysconfig/rc
${rc_functions}

case "${1}" in
start)
boot _nesg "Activating all swap files/partitions..."
swapon -a
eval uate _retva
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esac

st op)

boot nesg "Deactivating all swap files/partitions..."

swapoff -a
eval uate _retva

restart)

${0} stop
sleep 1
${0} start

st at us)

*)

boot _mesg "Retrieving swap status." ${|NFCG
echo_ok

echo

swapon - s

echo "Usage: ${0} {start|stop|restart|status}
exit 1

# End $rc_base/init.d/ swap

D.8. /etc/rc.d/init.d/setclock

#!/ bi n/ sh
HHHHHESHESHE SRR R R R R R R R R R R R R R R R R R R

# Begin $rc_base/init.d/setclock

#

# Description : Setting Linux C ock

#

# Aut hors : Cerard Beekmans - gerard@i nuxfronscratch. org
#

# Version : 00.00

#

# Not es

#

Linux From Scratch - Version 6.4

BHHABHBHHBHHHHBHHBH BB H BB B R R R A R R R R

/etc/sysconfig/rc
${rc_functions}
/et c/ sysconfig/cl ock

CLOCKPARAMS=

case "${UTC" in
yes|true| 1)

CLOCKPARAMS=" ${ CLOCKPARAMS} - - utc"
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no| f al se| 0)

esac

CLOCKPARAMS=" ${ CLOCKPARAMS} - -1 ocal ti me"

case ${1} in
start)

boot nesg "Setting system cl ock..."
hwel ock --hctosys ${ CLOCKPARAMS} >/ dev/ nul
eval uate _retva

st op)

*)

esac

boot nesg "Setting hardware clock..."
hwel ock --systohc ${ CLOCKPARAMS} >/ dev/ nul
eval uate _retva

echo "Usage: ${0} {start]|stop}"

D.9. /etc/rc.d/init.d/checkfs

#1/bin/sh
HERHHHHH T H T H R H R H R H R R R
Begi n $rc_base/init.d/ checkfs

HHHHHHHFHHHHEHH R

Description : File System Check

Aut hor s : Cerard Beekmans - gerard@ i nuxfronscratch. org
A. Luebke - luebke@sers. sourceforge. net

Ver si on : 00.00

Not es

Based on checkfs script fromLFS-3.1 and earlier

man fsck

- No errors

- File systemerrors corrected

- System shoul d be reboot ed

- File systemerrors |left uncorrected
- Operational error

- Usage or syntax error

- Fsck cancel ed by user request

- Shared library error

Linux From Scratch - Version 6.4

RHHABHBHHBHHHH B HHBH BB B BB R R R R R R R R

/etc/sysconfig/rc
${rc_functions}
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case "${1}" in
start)

if [ -f /fastboot ]; then
boot _mesg -n "/fastboot found, will not perform ${INFC
boot _nesg " file system checks as requested."”
echo_ok
exit O

fi

boot _nesg "Mounting root file systemin read-only node..."
mount -n -o renount,ro / >/dev/nul
eval uate _retva

if [ ${?} '=01]; then
echo_failure
boot _nmesg -n "FAI LURE: \ n\ nCannot check root" ${FAl LURE}
boot _nesg -n " filesystem because it could not be nounted"
boot _nesg -n in read-only node.\n\nAfter you"
boot _nesg -n press Enter, this systemw || be"
boot _nesg -n hal ted and powered of f."

boot _mesg -n "\n\nPress enter to continue..." ${I NG
boot _nesg "" ${ NORVAL}
read ENTER

${rc_base}/init.d/ halt stop
fi

if [ -f /[forcefsck ]; then
boot _nmesg -n "/forcefsck found, forcing file" ${INFG
boot nesg " system checks as requested.™
echo_ok
options="-f"
el se
opti ons=

fi

boot _nesg "Checking file systenms..."

# Note: -a option used to be -p; but this fails e.qg.
# on fsck. m nix

fsck ${options} -a -A-C -T

error_val ue=${ ?}

if [ "${error_value}" =0 ]; then
echo_ok
fi

if [ "${error_val ue}"
echo_war ni ng
boot _nmesg -n "WARNING \n\nFil e system errors" ${WARN NG
boot _nesg -n " were found and have been corrected."
boot _nesg -n You may want to doubl e-check that™
boot _nesg -n everything was fixed properly.”
boot _nesg "" ${ NORVAL}

11]; then

fi

if [ "${error_value}" = 2 -0 "${error_value}" = 3 ]; then
echo_war ni ng
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boot _nmesg -n "WARNING \n\nFil e system errors" ${WARN NG
boot _nesg -n " were found and have been been”

boot nesg -n " corrected, but the nature of the"

boot _nesg -n " errors require this systemto be"

boot _nesg -n reboot ed.\n\ nAfter you press enter,"

boot _nesg -n this systemw || be rebooted"

boot _mesg -n "\n\nPress Enter to continue..." ${I NG
boot _nesg "" ${ NORVAL}

read ENTER

reboot -f

fi

if [ "${error_val ue}"
echo_failure

boot _mesg -n "FAILURE:\n\nFil e system errors" ${FAlI LURE}
boot _nesg -n were encountered that could not be"

boot _nesg -n fixed automatically. This systent

boot _nesg -n cannot continue to boot and will"

boot _nesg -n therefore be halted until those"

boot _nesg -n errors are fixed manually by a"

boot _nesg -n " System Admi nistrator.\n\nAfter you"

boot _nesg -n press Enter, this systemw || be"

boot _nesg -n hal ted and powered of f."

-gt 3 -a "${error_value}" -1t 16 ]; then

boot _mesg -n "\n\nPress Enter to continue..." ${INFC
boot _nesg "" ${ NORVAL}
read ENTER

${rc_base}/init.d/ halt stop
fi

if [ "${error_value}" -ge 16 ]; then
echo_failure
boot _mesg -n "FAI LURE: \ n\ nUnexpect ed Fail ure" ${FAI LURE}
boot _nesg -n " running fsck. Exited with error”
boot _nesg -n code: ${error_value}."
boot _nesg "" ${ NORVAL}
exit ${error_val ue}

fi

*)
echo "Usage: ${0} {start}"
exit 1

esac

# End $rc_base/init.d/ checkfs

D.10. /etc/rc.d/init.d/mountfs

#1/bin/sh
HHBHBH BB R R R A AR AR R R A A AR AR R R R R R R
# Begin $rc_base/init.d/ mountfs

#

# Description : File System Mount Scri pt

#

# Aut hors : Cerard Beekmans - gerard@ i nuxfronscratch. org
#
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# Version . 00.00

#

# Not es

#

HHHH RS HHHHHHRHH H H H RH  RH R R R R  R R RH R R RR

/etc/sysconfig/rc
${rc_functions}

case "${1}" in
start)
boot nesg "Renounting root file systemin read-wite node..."
nount -n -o renmount,rw / >/dev/nul
eval uate _retva

# Renove fsck-related file system water marks.
rm-f /fastboot /forcefsck

boot nesg "Recordi ng existing mounts in /etc/ntab..."

> [etc/ntab

mount -f / || failed=1
mount -f /proc || failed=1
mount -f /sys || failed=1

(exit ${failed})
eval uate_retva

# This will nmount all filesystens that do not have _netdev in
# their option list. _netdev denotes a network fil esystem
boot nesg "Mounting remaining file systems..."

mount -a - O no_netdev >/dev/ nul

eval uate_retva

st op)
boot nesg "Unnounting all other currently nounted file systens...
umount -a -d -r >/dev/nul
eval uate_retva

*)
echo "Usage: ${0} {start]|stop}"
exit 1

esac

# End $rc_base/init.d/ nmountfs

D.11. /etc/rc.d/init.d/udev_retry

#1/bin/sh
HHBHBH BB R R R A AR AR R R A A AR AR R R R R R R
# Begin $rc_base/init.d/udev_retry

#

# Description : Udev col d-plugging script (retry)
#

# Aut hors . Al exander E. Patrakov
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#

# Version . 00.02

#

# Not es

#

HHHH RS HHHHHHRHH H H H RH  RH R R R R  R R RH R R RR

/etc/sysconfig/rc
${rc_functions}

case "${1}" in
start)
boot nesg "Retrying failed uevents, if any..."

# From Debi an: "copy the rul es generated before / was nounted
# read-wite":
for file in /dev/.udev/tnp-rules--*; do

dest =${fi | e##*t np-rul es--}

[ "$dest" ="'*'" ] && break
cat $file >> /etc/udev/rul es. d/ $dest
rm-f $file

done

# Re-trigger the failed uevents in hope they will succeed now
/ sbinfudevadm trigger --retry-failed

# Now wait for udevd to process the uevents we triggered
/ sbi n/udevadm settl e
eval uate_retva

*)
echo "Usage ${0} {start}"
exit 1

esac

# End $rc_base/init.d/ udev_retry

D.12. /etc/rc.d/init.d/cleanfs

#1/bin/sh

HHHHBHHHBHHH B H B H B H B H B H R H R H R H R H R R R R R R R R R
# Begin $rc_base/init.d/cleanfs

#

# Description : Clean file system

#

# Aut hors : Cerard Beekmans - gerard@ i nuxfromnscratch. org

#

# Version : 00.00

#

# Not es

#

HHHHBHHHBHHH B H B H B H B H B H R H R H R H R H R R R R R R R R

/etc/sysconfig/rc
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# Function to create files/directory on boot.
create files() {
# Read in the configuration file.
exec 9>&0 < /etc/sysconfig/createfiles
whi |l e read nane type permusr grp dtype maj mn junk
do

# lgnore conmments and bl ank |i nes.
case "${nane}" in
""|\#*) continue ;;
esac

# lgnore existing files.
if [ ! -e "${nane}" ]; then
# Create stuff based on its type
case "${type}" in
dir)
nkdir "${nane}"

Linux From Scratch - Version 6.4

file)
;> "${name}"
dev)
case "${dtype}" in
char)
nknod "${nane}" c ${nmej} ${m n}
blocks
nknod "${nane}" b ${nej} ${m n}
pi pe)
nknod "${nane}" p
*)
boot _nmesg -n "\nUnknown device type: ${dtype}" ${WARNI NG
boot _nesg "" ${ NORVAL}
esac
*)

boot _nesg -n "\ nUnknown type: ${type}" ${WARNI NG

boot _nesg "" ${ NORVAL}
conti nue

esac

# Set up the permni ssions, too.
chown ${usr}:${grp} "${nanme}"
chnod ${pern} "${nane}"
fi
done
exec 0>&9 9>&-

}

case "${1}" in
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start)
boot _mesg -n "C eaning file systens:" ${INFC

boot _nesg -n " /tnp" ${ NORMAL}

cd /tmp &&
find . -xdev -m ndepth 1 ! -nane |ost+found \
-delete || failed=1

boot _mesg -n " /var/lock" ${NORVAL}
cd /var/lock &&
find . -type f -exec rm-f {} \; || failed=1

boot _mesg " /var/run" ${NORVAL}

cd /var/run &&

find . ! -type d ! -nane utnp \
-exec rm-f {} \; || failed=1

> [var/run/ utnmp

if grep -q "utnp:' /etc/group ; then
chnod 664 /var/run/ utnmp
chgrp utnp /var/run/utnp

fi

(exit ${failed})
eval uate_retva

if egrep -qv '~(#|$)' /etc/sysconfig/createfiles 2>/dev/null; then
boot nesg "Creating files and directories..."
create files
eval uate_retva

fi

*) Y
echo "Usage: ${0} {start}"
exit 1

esac

# End $rc_base/init.d/cleanfs

D.13. /etc/rc.d/init.d/console

#1/bin/sh
HERHHHHH T H T H T H T R H R R
# Begin $rc_base/init.d/consol e

#

# Description : Sets keymap and screen font

#

# Aut hors : Cerard Beekmans - gerard@ i nuxfronscratch. org
# Al exander E. Patrakov

#

# Version : 00.03

#

# Not es

#

BHHBHBHHBHHHHBH AR H BB H BB B R B R A R R R R
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/etc/sysconfig/rc
${rc_functions}

# Native English speakers probably don't have /etc/sysconfig/console at al
if [ -f /etc/sysconfig/console ]

t hen
/ et c/ sysconfi g/ consol e
el se
exit O
fi
is_true() {
[ "$1" ="1" ] [| [ "$1" = "yes" ] || [ "$1" = "true" ]
}
fail ed=0

case "${1}" in
start)
boot nesg "Setting up Linux console..."
# There should be no bogus failures belowthis |ine!

# Figure out if a franebuffer console is used
[ -d /sys/class/graphics/fb0 ] & USE FB=1 || USE_FB=0

# Figure out the command to set the console into the

# desired node

is_true "${UN CODE}" &&
MODE_COMMAND="${ ECHG} -en '\ 033% && kbd_node -u" |
MODE_COMVAND="${ ECHO} -en '\033%®033(K && kbd_node -a"

On framebuffer consoles, font has to be set for each vt in
UTF-8 npbde. This doesn't hurt in non-UTF-8 npde al so.

#* H#*

is_true "${USE_FB}" || [ -z "${FONT}" ] ||
MODE_ COMVAND=" ${ MODE_COMVAND} && set font ${FONT}"

Apply that command to all consol es nmentioned in
/etc/inittab. Inmportant: in the UTF-8 node this should
happen before setfont, otherw se a kernel bug wll
show up and the uni code map of the font will not be
used.

FI XME: Fedora Core also initializes two spare consol es
- do we want that?

H HH O H HH

for TTY in “grep '~["#].*respawn:/shin/agetty' /etc/inittab
grep -o '\btty[[:digit:]]*\b""
do
openvt -f -w-c ${TTY#tty} -- \
/bin/sh -c "${MODE_COMWAND}" || failed=1
done

# Set the font (if not already set above) and the keymap
is_true "${USE FB}" || [ -z "${FONT}" ] |

setfont $FONT |

fail ed=1
[ -z "$S{KEYMAP}" ] ||
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| oadkeys ${ KEYMAP} >/dev/null 2>&1 |
fail ed=1
[ -z "${KEYMAP_CORRECTIONS}" ] ||
| oadkeys ${ KEYMAP_CORRECTI ONS} >/dev/null 2>&1 |
fail ed=1

# Convert the keymap from $LEGACY_CHARSET to UTF-8
[ -z "$LEGACY_CHARSET" ] ||

dunpkeys -c "$LEGACY_CHARSET" |

| oadkeys -u >/dev/null 2>&1 |

fail ed=1

# If any of the commands above failed, the trap at the
# top woul d set $failed to 1

(exit $failed)

eval uate _retva

* ) Y
echo $"Usage:" "${0} {start}"
exit 1

esac

# End $rc_base/init.d/console

D.14. /etc/rc.d/init.d/localnet

#1/bin/sh

HHHHBHHHBHHH B H B H B H B H B H R H R H R H R H R R R R R R R R
# Begin $rc_base/init.d/| ocal net

#

# Description : Loopback device

#

# Aut hors : Cerard Beekmans - gerard@i nuxfronmscratch. org

#

# Version : 00.00

#

# Not es

#

HHHHBHHHBHHH B H B H B H B H B H R H R H R H R H R R R R R R R

/etc/sysconfig/rc
${rc_functions}
/ et c/ sysconfi g/ net wor k

case "${1}" in
start)
boot _nesg "Bringing up the | oopback interface..
i p addr add 127.0.0.1/8 |label lo dev |o
iplink set 1o up
eval uate _retva

boot _mesg "Setting hostname to ${HOSTNAME}..."
host nane ${ HOSTNAME}
eval uate _retva
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st op)
boot _nesg "Bringi ng down the | oopback interface...’
ip link set |o down
eval uate _retva

restart)
${0} stop
sleep 1
${0} start

st at us)
echo "Hostnanme is: $(hostnane)
ip link show | o

*)
echo "Usage: ${0} {start|stop|restart|status}"
exit 1

esac

# End $rc_base/init.d/| ocal net

D.15. /etc/rc.d/init.d/sysctl

#1/bin/sh
HHBHBH BB R R A AR AR R R A A AR AR R R R R R R
# Begin $rc_base/init.d/sysctl

#

# Description : File uses /etc/sysctl.conf to set kernel runtine
# par anmet ers

#

# Aut hors : Nat han Coul son (nathan@ i nuxfronscratch. org)

# Mat t hew Bur gress (matthew@ i nuxfronscratch. orQg)
#

# Version : 00.00

#

# Not es

#

BHHABHBHHBHHHHBHHBH BB H BB B R R R A R R R R

/etc/sysconfig/rc
${rc_functions}

case "${1}" in
start)
if [ -f "/etc/sysctl.conf"” ]; then
boot nesg "Setting kernel runtine paraneters..."
sysctl -q -p
eval uate _retva
fi
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esac

# En

st at us)
sysctl -a

*)
echo "Usage: ${0} {start]|status}"
exit 1

d $rc_base/init.d/ sysctl

D.16. /etc/rc.d/init.d/sysklogd

#/b

in/sh
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BHHBHBHHBHHHHBHHBH BB BB R R R R R R R R

Be

De

Au

Ve

No

HHOHHH O HHHH

gin $rc_base/init.d/ sysklogd

scription : Syskl ogd | oader

t hors : Cerard Beekmans - gerard@ i nuxfronscratch. org
rsion : 00.00

tes

BHHBHBHHBHHHHBHHBH BB H BB B R R R R R R R R

/e
${

case

tc/sysconfig/rc

rc_functions}

"${1}" in

start)
boot _nesg "Starting system | og daenon.. .
| oadproc syslogd -mO
boot _nesg "Starting kernel |og daenon...
| oadproc kl ogd

st op)
boot _nesg " Stoppi ng kernel |og daenon.. .
kill proc klogd
boot _nesg " Stoppi ng system | og daenon.. .
kill proc sysl ogd

r el oad)

boot _nesg "Rel oadi ng system | og daenon config file..."

rel oadproc sysl ogd

restart)
${0} stop
sleep 1



Linux From Scratch - Version 6.4

${0} start

st at us)
st atusproc sysl ogd
st at usproc kl ogd

*)
echo "Usage: ${0} {start|stop|reload|restart|status}"
exit 1

esac

# End $rc_base/init.d/syskl ogd

D.17. /etc/rc.d/init.d/network

#1/bin/sh
HERHHHHH T H T H T H R R H R R
# Begin $rc_base/init.d/ network
Description : Network Control Script
Aut hor s : Cerard Beekmans - gerard@ i nuxfronscratch. org
Nat han Coul son - nat han@ i nuxfromnscratch. org
Kevin P. Flem ng - kpflem ng@ i nuxfromnscratch. org

Ver si on : 00.00

Not es

HHH O HHHHHH R

BHHBHBHHBHHHH B HHBH BB H BB B R R R B R R R R

/etc/sysconfig/rc
${rc_functions}
/ et c/ sysconfi g/ net wor k

case "${1}" in
start)
# Start all network interfaces
for file in ${network_devices}/ifconfig.*
do
interface=${fil e##*/ifconfig.}

# skip if $file is * (because nothing was found)
if [ "${interface}" = "*" ]
t hen
conti nue
fi

I N BOOT=1 ${network_devices}/ifup ${interface}
done
st op)
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esac

# Reverse |ist
FI LES=""
for file in ${network_devices}/ifconfig.*
do
FILES="${fil e} ${FILES}"
done

# Stop all network interfaces
for file in ${FlLES}
do
interface=${fil e##*/ifconfig.}

# skip if $file is * (because nothing was found)
if [ "${interface}" = "*" ]
t hen
conti nue
fi

I N BOOT=1 ${network_devi ces}/ifdown ${interface}
done

restart)

*)

${0} stop
sleep 1
${0} start

echo "Usage:
exit 1

${0} {start|stop|restart}"”

# End /etc/rc.d/init.d/ network

D.18. /etc/rc.d/init.d/sendsignals

#!/ bi n/ sh
HHHHHESHESHE SRR R R R R R R R R R R R R R R R R R R

# Begin $rc_base/init.d/sendsignals

#

# Description : Sendsignals Script

#

# Aut hors Gerard Beekmans - gerard@ i nuxfronscratch.org
#

# Version 00. 00

#

# Not es

#
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BHHBHBHHBHHHHBH AR H BB H BB B R B R A R R R R

/etc/sysconfig/rc
${rc_functions}

case "${1}" in
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st op)
boot _nesg "Sendi ng al
killall5 -15

error_val ue=${ ?}
sl eep ${ Kl LLDELAY}

if [
echo_ok

el se
echo_failure

fi

boot _nesg " Sendi ng al
killall5 -9
error_val ue=${ ?}

sl eep ${ Kl LLDELAY}

if [
echo_ok

el se
echo_failure

fi

*)
echo "Usage:
exit 1

${0} {stop}"

esac

# End $rc_base/init.d/sendsignals

processes the TERM signal . .

"${error_value}" =0 ];

processes the KILL signal..

"${error_value}" =0 ];

t hen

t hen

D.19. /etc/rc.d/init.d/reboot

#!/ bi n/ sh

Linux From Scratch - Version 6.4

BHHBHBHHBHHHHBH AR H BB H BB H R R R A R R R R

# Begin $rc_base/init.d/reboot

#

# Description : Reboot Scripts

#

# Aut hors Gerard Beekmans -
#

# Version 00. 00

#

# Not es

#

gerard@ i nuxfronscrat ch. org

BHHBHBHHBHHHHBH AR H BB H BB B R B R A R R R R

/etc/sysconfig/rc
${rc_functions}

case "${1}" in
st op)
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boot nesg "Restarting system..
reboot -d -f -i

*)
echo "Usage: ${0} {stop}"
exit 1

esac

# End $rc_base/init.d/reboot

D.20. /etc/rc.d/init.d/halt

#!/ bi n/ sh
HHHHHESHESHES RS R R R R R R R R R R R R R R R R

# Begin $rc_base/init.d/halt

#

# Description : Halt Script

#

# Aut hors : Cerard Beekmans - gerard@ i nuxfromnscratch. org
#

# Version : 00.00

#

# Not es

#

BHHBHBHHBHHHHBHHBH BB H BB H R R R R R R R R

/etc/sysconfig/rc
${rc_functions}

case "${1}" in
st op)
halt -d -f -i -p
*)
echo "Usage: {stop}"
exit 1

esac

# End $rc_base/init.d/ halt

D.21. /etc/rc.d/init.d/template

#!/ bi n/ sh
HHHBHESHEHHE SRR R R R R R R R R R R R R R R R R R R

# Begin $rc_base/init.d/
#

# Description :

#

# Aut hors

#

# Version : 00.00

#
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# Not es
#
HH#HHH R TR R R R R R R R R R R R R R R R R R

/etc/sysconfig/rc
${rc_functions}

case "${1}" in
start)
boot nesg "Starting..
| oadpr oc

st op)
boot _nesg " St oppi ng. .
kill proc

r el oad)
boot nesg " Rel oadi ng. .
r el oadpr oc

restart)
${0} stop
sleep 1
${0} start

st at us)

st at usproc
*)

echo "Usage: ${0} {start|stop|reload|restart|status}"
exit 1

esac

# End $rc_base/init.d/

D.22. /etc/sysconfig/rc

HHHHBHHHBHHH B H B H B H B H B H R H R H R H R H R R R R R R R R R
# Begin /etc/sysconfig/rc

#

# Description : rc script configuration

#

# Aut hors

#

# Version : 00.00

#

# Not es

#

HHHHBHHHBHHH B H B H B H B H B H R H R H R H R H R R R R R R R R
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rc_base=/etc/rc.d
rc_functions=${rc_base}/init.d/functions
net wor k_devi ces=/ et ¢/ sysconfi g/ net wor k- devi ces

# End /etc/sysconfig/rc

D.23. /etc/sysconfig/modules

BHHBHBHHBHHHHBHHBH BB H BB H R R R A R R R R

<nodul e> [<argl> <arg2> ...]

Each nodul e should be on it's own line, and any options that you want
passed to the nodul e should followit. The |ine delimnator is either
a space or a tab.

HERHHHHH T H T H R H R R

# Begi n /etc/sysconfig/ mdul es

#

# Description : Mdul e auto-|oading configuration
#

# Aut hors

#

# Version : 00.00

#

# Not es : The syntax of this file is as foll ows:
#

#

#

#

#

# End /etc/sysconfi g/ nodul es

D.24. letc/sysconfig/createfiles

HERHHHHH T H T H T H T H R H R R
# Begin /etc/sysconfig/createfiles

#

# Description : Createfiles script config file

#

# Aut hors

#

# Version : 00.00

#

# Not es The syntax of this file is as foll ows:

# if type is equal to "file" or "dir"

# <fil enane> <type> <perm ssi ons> <user > <gr oup>

# if type is equal to "dev"

# <fil enane> <type> <perm ssi ons> <user > <group> <devtype> <maj or > <m nor >
#

# <filenane> is the nane of the file which is to be created

# <type> is either file, dir, or dev.

# file creates a new file

# dir creates a new directory

# dev creates a new device

# <devtype> is either block, char or pipe

# bl ock creates a bl ock device

# char creates a character deivce

# pi pe creates a pipe, this will ignore the <major> and <mi nor> fields
# <maj or > and <mi nor> are the major and m nor nunbers used for the device.

BHHBHBHHBH AR HBHHBH BB H BB R R B B R R R R
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# End /etc/sysconfig/createfiles

D.25. /etc/sysconfig/network-devices/ifup

#!/ bi n/ sh

Linux From Scratch - Version 6.4

BHHABHBHHBHHHHBH AR H BB B R R R A R R R R

in the services directory, to indicate what file the

servi ce shoul d source to get environmental vari ables.

# Begi n $networ k_devi ces/i fup

#

# Description : Interface Up

#

# Aut hor s : Nat han Coul son - nat han@:i nuxfronscratch.org

# Kevin P. Flem ng - kpflem ng@ i nuxfronscratch. org
#

# Version : 00.00

#

# Not es : the I FCONFI G variable is passed to the scripts found
#

#

#

BHHBHBHHBHHHHBHHBH BB H BB R R R A R R R R

/etc/sysconfig/rc
${rc_functions}

# Collect a list of configuration files for our interface

if [ -n"${2}" ]; then
for file in ${@$1} # Al paraneters except $1
do

FI LES="${FI LES} ${network_devices}/ifconfig.${1}/${file}"

done
elif [ -d "${network _devices}/ifconfig.${1}" ]; then
FI LES="echo ${network_devices}/ifconfig. ${1}/*"
el se
FI LES="${net wor k_devi ces}/ifconfig. ${1}"
fi

boot _mesg "Bringing up the ${1} interface..."
boot _nesg _fl ush

# Process each configruation file
for file in ${FILES}; do
# skip backup files
if [ "${file}" I="${filew"~""}" ]; then
conti nue
fi

if [ ! -f "${file}" ]; then

boot _nmesg "${file} is not a network configuration file or directory." ${WARN NG

echo_war ni ng
conti nue
fi

${file}

# W1l not process this service if started by boot,
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# 1s not set to yes
if [ "${IN_BOOT}" = "1" -a "${ONBOOT}" != "yes" ]; then
conti nue
fi
# WIIl not process this service if started by hotplug, and
# ONHOTPLUG is not set to yes
if [ "${INHOTPLUG" = "1" -a "${ONHOTPLUG " != "yes" \
-a "${HOSTNAME}" !'= "(none)" ]; then continue
fi

if [ -n"${SERVICE}" -a -x "${network_devices}/services/${SERVI CE}" ]; then
if [ -z "${CHECK_LINK}" -0 "${CHECK LINK}" = "y" \
-0 "${CHECK_LINK}" = "yes" -0 "${CHECK_LINK}" = "1" ]; then
if ip link show ${1} > /dev/null 2>&1; then
link_status="ip link show ${1}"
if [ -n "${link_status}" ]; then
if ! echo "${link_status}" | grep -q UP; then
ip link set ${1} up
fi
fi
el se
boot _nesg "Interface ${1} doesn't exist." ${WARNI NG
echo_war ni ng
conti nue
fi
fi
| FCONFI G=%{fil e} ${network_devi ces}/services/${SERVI CE} ${1} up
el se
boot _nesg "Unable to process ${file}. Either" ${FAl LURE}
boot nesg " the SERVICE vari able was not set,"
boot _nesg " or the specified service cannot be executed."
echo_failure
conti nue
fi
)

done

# End $networ k_devi ces/i fup

D.26. /etc/sysconfig/network-devices/ifdown

#!/ bi n/ sh
HHHHHESHESHE SRR R R R R R R R R R R R R R R R R R R

in the services directory, to indicate what file the
servi ce shoul d source to get environmental vari abl es.

# Begi n $networ k_devi ces/ i f down

#

# Description : Interface Down

#

# Aut hors : Nat han Coul son - nat han@:i nuxfronscratch.org

# Kevin P. Flem ng - kpflem ng@ i nuxfronscratch. org
#

# Version : 00.01

#

# Not es : the I FCONFI G variable is passed to the scripts found
#

#

#
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BHHBHBHHBHHHHBHHBH BB B R R R R R R R R

/etc/sysconfig/rc
${rc_functions}

# Collect a list of configuration files for our interface
if [ -n"${2}" ]; then
for file in ${@%$1}; do # Al paraneters except $1
FI LES="${FI LES} ${network_devices}/ifconfig.${1}/${file}"
done
elif [ -d "${network _devices}/ifconfig.${1}" ]; then
FI LES="echo ${network_devices}/ifconfig. ${1}/*"
el se
FI LES="${net wor k_devi ces}/ifconfig. ${1}"
fi

# Reverse the order configuration files are processed in
for file in ${FILES}; do
FI LES2="${fil e} ${FILES2}"
done
FI LES=${ FI LES2}

# Process each configuration file
for file in ${FILES}; do
# skip backup files
if [ "${file}" I="${filew"~""}" ]; then
conti nue
fi

if [ ! -f "${file}" ]; then
boot _nmesg "${file} is not a network configuration file or directory." ${WARN NG
echo_war ni ng
conti nue

${file}

# WIIl not process this service if started by boot, and ONBOOT
# 1s not set to yes
if [ "${IN_BOOT}" = "1" -a "${ONBOOT}" != "yes" ]; then
conti nue
fi

# WIl not process this service if started by hotplug, and

# ONHOTPLUG is not set to yes

if [ "${IN_HOTPLUG" = "1" -a "${ONHOTPLUG" != "yes" ]; then
conti nue

fi

# This will run the service script, if SERVICE is set
if [ -n "${SERVICE}" -a -x "${network_devices}/services/${SERVI CE}" ]; then
if ip link show ${1} > /dev/null 2>&1
t hen
| FCONFI G=%{fil e} ${network_devi ces}/services/ ${SERVI CE} ${1} down
el se
boot _nesg "Interface ${1} doesn't exist." ${WARNI NG
echo_war ni ng
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fi

el se
boot _nesg -n "Unable to process ${file}. Either" ${FAI LURE}
boot nesg -n " the SERVICE variabl e was not set,"
boot _nesg " or the specified service cannot be executed."
echo_failure
conti nue

fi

)

done

if [ -z "${2}" ]; then
link_status="ip link show $1°
if [ -n "${link_status}" ]; then
if echo "${link_status}" | grep -q UP; then
boot _mesg "Bringing down the ${1} interface..
ip link set ${1} down
eval uate _retva

fi
fi
fi

# End $net wor k_devi ces/ i f down

D.27. letc/sysconfig/network-devices/services/ipv4-static

#1/bin/sh
HERHHHHH T H T H R H R R H R R R
# Begi n $net wor k_devi ces/ servi ces/ipv4-static

#

# Description : IPV4 Static Boot Script

#

# Aut hor s : Nat han Coul son - nat han@:i nuxfronscratch.org
# Kevin P. Flem ng - kpflem ng@ i nuxfronscratch. org

#

# Version : 00.00

#

# Not es

#

BHHBHBHHBHHHHBHHBH BB BB B R R R A R R R R

/etc/sysconfig/rc
${rc_functions}
${ | FCONFI G

if [ -z "${IP}" ]; then
boot _mesg "I P variable mssing from${| FCONFI G, cannot continue." ${FAl LURE}
echo_failure
exit 1

fi

if [ -z "${PREFIX}" -a -z "${PEER}" ]; then
boot _nmesg -n "PREFI X variable mssing from ${I FCONFI G, " ${WARNI NG
boot nesg " assumi ng 24."
echo_war ni ng
PREFI X=24
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args="${args} ${!P}/${PREFI X}"
elif [ -n "${PREFIX}" -a -n "${PEER}" ]; then
boot _nmesg " PREFI X and PEER both specified in ${I FCONFI G, cannot continue." ${FAl LURE}
echo_failure
exit 1
elif [ -n "${PREFIX}" ]; then
args="${args} ${!P}/ ${PREFI X}"
elif [ -n "${PEER" ]; then
args="${args} ${1P} peer ${PEER}"
fi

if [ -n "${BROADCAST}" ]; then
args="${args} broadcast ${BROADCAST}"
fi

case "${2}" in
up)
boot _nesg "Adding | Pv4 address ${IP} to the ${1} interface..."
ip addr add ${args} dev ${1}
eval uate_retval

if [ -n "${GATEWAY}" ]; then
if iproute | grep -q default; then
boot _nmesg "Gat eway al ready setup; skipping." ${WARN NG
echo_war ni ng
el se
boot nesg "Setting up default gateway..."
ip route add default via ${GATEWAY} dev ${1}
eval uate_retval
fi
fi

down)
if [ -n "${GATEWAY}" ]; t hen
boot nesg "Renovi ng default gateway..."
ip route del default
eval uate_retval
fi

boot _nesg "Renoving | Pv4 address ${IP} fromthe ${1} interface..."

ip addr del ${args} dev ${1}
eval uate_retval

*)
echo "Usage: ${0} [interface] {up|down}"
exit 1
esac' '

# End $networ k_devi ces/ services/ipv4-static

D.28. /etc/sysconfig/network-devices/services/ipv4-static-route

#!/ bi n/ sh
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BHHBHBHHBHHHHBHHBH BB B R R R R R R R R

# Begi n $net wor k_devi ces/ servi ces/i pv4-static-route

#

# Description : IPV4 Static Route Scri pt

#

# Aut hors : Kevin P. Flem ng - kpflem ng@ i nuxfronscratch.org
#

# Version : 00.00

#

# Not es

#

BHHBHBHHBHHHHBHHBH BB B R R R R R R R R

/etc/sysconfig/rc
${rc_functions}

${ | FCONFI G
case "${TYPE}" in
("" | "network")
need_i p=1

need_gat eway=1

("default")
need_gat eway=1
args="${args} default
desc="defaul t"

("host™)
need_i p=1

("unreachabl e")
need_i p=1
args="${args} unreachabl e"
desc="unr eachabl e "

boot _nesg "Unknown route type (${TYPE}) in ${I FCONFI G, cannot continue." ${FAI LURE}
echo_failure
exit 1

esac

if [ -n "${need_ip}" ]; then
if [ -z "${IP}" ], then
boot _mesg "I P variable mssing from${| FCONFI G, cannot continue." ${FAl LURE}
echo_failure
exit 1
fi

if [ -z "${PREFIX}" ]; then
boot _nesg "PREFI X variable missing from ${I FCONFI G, cannot continue." ${FAI LURE}
echo_failure
exit 1
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fi

args="${args} ${!P}/${PREFI X}"
desc="${desc} ${| P}/ ${ PREFI X} "
fi

if [ -n "${need_gateway}" ]; then
if [ -z "${GATEWAY}" ]; then
boot _nesg " GATEWAY vari abl e missing from ${1 FCONFI G, cannot continue." ${FAI LURE}
echo_failure
exit 1
fi
args="${args} via ${ GATEWAY}"
fi

if [ -n "${SOURCE}" ]; then
args="${args} src ${ SOURCE}"
fi

case "${2}" in
up)
boot _nesg "Adding ' ${desc}' route to the ${1} interface..."
ip route add ${args} dev ${1}
eval uate_retva

down)
boot _nesg "Renoving ' ${desc}' route fromthe ${1} interface..."
ip route del ${args} dev ${1}
eval uate_retva

*)
echo "Usage: ${0} [interface] {up|down}"
exit 1
esac"

# End $networ k_devi ces/ services/ipv4-static-route
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Appendix E. Udev configuration rules

The rules from udev-config-20081015.tar.bz2 in this appendix are listed for convenience. Installation is normally
done viainstructionsin Section 6.56, “Udev-130".

E.1. 55-Ifs.rules

# [etc/udev/rul es.d/55-1fs.rul es:

# Core kernel devices

# override both of these

KERNEL=="r andont', MODE=" 0444"
KERNEL=="ur andoni', MODE="0444"
KERNEL=="ai 0", MODE=" 0444"
KERNEL=="knsg", MODE=" 0600"
KERNEL=="rtc", MODE="0666"

# Comms devi ces

KERNEL=="r f corm{ 0- 9] *",
KERNEL=="i ppp[ 0- 9] *",
KERNEL=="i sdn[ 0- 9] *",
KERNEL=="i sdnct r| [ 0- 9] *",
KERNEL=="capi ",
KERNEL=="capi ?*",
KERNEL=="dcbri [ 0- 9] *",

# ALSA devices go in their own subdirectory

KERNEL=="control C[ 0-9] *", GROUP="aud
KERNEL=="hwC[ 0- 9] *D 0- 9] *", GROUP="aud
KERNEL=="pcnC[ 0-9] *D{ 0-9] *[cp] ", GROUP="aud
KERNEL=="m di C[ 0-9] *[J 0- 9] *", GROUP="aud
KERNEL=="ti mer", GROUP="aud
KERNEL=="seq", GROUP="aud
# Sound devi ces

KERNEL=="adnm di *", GROUP="audi 0"
KERNEL=="adsp*", GROUP="audi 0"
KERNEL=="al oad*", GROUP="audi 0"
KERNEL=="ami di *", GROUP="audi 0"
KERNEL=="ami xer*", GROUP="audi 0"
KERNEL=="audi o*", GROUP="audi 0"
KERNEL=="dnf nt" , GROUP="audi 0"
KERNEL=="dnm di *", GROUP="audi 0"
KERNEL=="dsp*", GROUP="audi 0"
KERNEL=="m di *", GROUP="audi 0"
KERNEL=="m xer*", GROUP="audi 0"
KERNEL=="nusi c", GROUP="audi 0"
KERNEL=="sequencer *", GROUP="audi o"

# I nput devi ces

GROUP="uucp"
GROUP="uucp"
GROUP="uucp"
GROUP="uucp"
NAME="capi 20",

NAVE=" capi / %n" ,

GROUP="uucp"

Rul e definitions for

SYMLI NK+="i sdn/ capi 20"

LFS.

GROUP="uucp"
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# overri de MODE on these four

KERNEL=="ni ce", MODE=" 0644" , SYMLI NK+=" npuse"
KERNEL==" nouse*", MCDE=" 0644"
KERNEL=="event *", MCDE=" 0644"
KERNEL=="t s*", MCDE=" 0644"
KERNEL==" psaux", MCDE=" 0644"
KERNEL=="j s", MCDE=" 0644"
KERNEL=="dj s", MCDE=" 0644"

# USB devices go in their own subdirectory

KERNEL=="hi ddev*", NAME="usb/ %"
KERNEL=="1 egousbt ower *", NANVE=" usb/ %"
KERNEL=="dabusb*", NAMVE=" usb/ %"
SUBSYSTEMS=="usb", KERNEL=="|p[0-9]*", NAME="usb/ %"

# DRI devices are managed by the X server, so prevent udev from creating them
KERNEL=="car d*", OPTI ONS+="i gnor e_devi ce"

# Vi deo devi ces

KERNEL=="f b[ 0- 9] *", GROUP="vi deo"

KERNEL=="vi deo[ 0-9] *", GROUP="vi deo"

KERNEL=="r adi o[ 0-9] *", GROUP="vi deo"

KERNEL=="vbi [ 0- 9] *", GROUP="vi deo"

KERNEL=="vt x[ 0- 9] *", GROUP="vi deo"

# DVB devi ces

SUBSYSTEM=="dvb", GROUP="vi deo"

# Storage/ menory devi ces

# override: make group-witable
SUBSYSTEM=="bl ock", MODE="0660"

# dnsetup and | vnR rel ated prograns create devi cemapper devices so we prevent
# udev from creating them

KERNEL=="dm *", OPTI ONS+="i gnor e_devi ce"
# Tape devi ces

# override all these

KERNEL=="ht [ 0- 9] *", GROUP="t ape"
KERNEL=="nht [ 0- 9] *", GROUP="t ape"
KERNEL=="pt [ 0- 9] *", GROUP="t ape"
KERNEL=="npt [ 0- 9] *", GROUP="t ape"
KERNEL=="st [ 0- 9] *", GROUP="t ape"
KERNEL=="nst [ 0- 9] *", GROUP="t ape"

# Override fl oppy devices
KERNEL=="fd[ 0- 9] ", GROUP="f | oppy"
KERNEL=="fd[ 0-9]", ACTI ON=="add", ATTRS{cnps}=="72*", \
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‘ RUN+="creat e_f| oppy_devices -c -t $attr{cnos} -m %V -M 0660 -G fl oppy $root/ %" ‘

E.2. 61-cdrom.rules

# /etc/udev/rul es.d/ 61-cdromrul es: Set CD- ROM perni ssions.

ACTI ON=="add", SUBSYSTEM=="bl ock", ENV{ID_TYPE}=="cd", CGROUP="cdront
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Appendix F. LFS Licenses

This book is licensed under the Creative Commons Attribution-NonCommercia-ShareAlike 2.0 License.

Computer instructions may be extracted from the book under the MIT License.

F.1. Creative Commons License

Creative Commons Legal Code
Attribution-NonCommercial-ShareAlike 2.0

I mportant

CREATIVE COMMONS CORPORATION ISNOT A LAW FIRM AND DOESNOT PROVIDE LEGAL
SERVICES. DISTRIBUTION OF THIS LICENSE DOES NOT CREATE AN ATTORNEY-CLIENT
RELATIONSHIP. CREATIVE COMMONS PROVIDES THIS INFORMATION ON AN "ASIS'
BASIS. CREATIVE COMMONS MAKES NO WARRANTIES REGARDING THE INFORMATION
PROVIDED, AND DISCLAIMSLIABILITY FOR DAMAGES RESULTING FROM ITSUSE.

License

THE WORK (AS DEFINED BELOW) IS PROVIDED UNDER THE TERMS OF THIS CREATIVE COMMONS
PUBLICLICENSE ("CCPL" OR"LICENSE"). THEWORK ISPROTECTED BY COPYRIGHT AND/OR OTHER
APPLICABLE LAW. ANY USE OF THE WORK OTHER THAN AS AUTHORIZED UNDER THIS LICENSE
OR COPYRIGHT LAW IS PROHIBITED.

BY EXERCISING ANY RIGHTS TO THE WORK PROVIDED HERE, YOU ACCEPT AND AGREE TO BE
BOUND BY THE TERMS OF THIS LICENSE. THE LICENSOR GRANTS YOU THE RIGHTS CONTAINED
HERE IN CONSIDERATION OF YOUR ACCEPTANCE OF SUCH TERMS AND CONDITIONS.

1. Definitions

a

- o Q0

"Collective Work" means awork, such as a periodical issue, anthology or encyclopedia, in which the Work
in its entirety in unmodified form, along with a number of other contributions, constituting separate and
independent works in themselves, are assembled into a collective whole. A work that constitutes a Collective
Work will not be considered a Derivative Work (as defined below) for the purposes of this License.

"Derivative Work" means a work based upon the Work or upon the Work and other pre-existing works, such
asatrandation, musical arrangement, dramatization, fictionalization, motion picture version, sound recording,
art reproduction, abridgment, condensation, or any other form in which the Work may be recast, transformed,
or adapted, except that a work that constitutes a Collective Work will not be considered a Derivative Work
for the purpose of this License. For the avoidance of doubt, where the Work is a musical composition or
sound recording, the synchronization of the Work in timed-relation with amoving image ("synching") will be
considered a Derivative Work for the purpose of this License.

"Licensor" means the individual or entity that offers the Work under the terms of this License.
"Origina Author" means the individual or entity who created the Work.
"Work" means the copyrightable work of authorship offered under the terms of this License.

"You" means an individual or entity exercising rights under this License who has not previously violated the
terms of this License with respect to the Work, or who has received express permission from the Licensor to
exercise rights under this License despite a previous violation.
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g. "License Elements' means the following high-level license attributes as selected by Licensor and indicated in
the title of this License: Attribution, Noncommercial, ShareAlike.

. Fair UseRights. Nothing in thislicenseisintended to reduce, limit, or restrict any rightsarising fromfair use, first
sale or other limitations on the exclusive rights of the copyright owner under copyright law or other applicable
laws.

. License Grant. Subject to the terms and conditions of this License, Licensor hereby grants Y ou a worldwide,
royalty-free, non-exclusive, perpetual (for the duration of the applicable copyright) license to exercise the rights
in the Work as stated below:

a. toreproducethe Work, to incorporate the Work into one or more Collective Works, and to reproduce the Work
as incorporated in the Collective Works;

b. to create and reproduce Derivative Works;

c. to distribute copies or phonorecords of, display publicly, perform publicly, and perform publicly by means of
adigital audio transmission the Work including as incorporated in Collective Works;

d. to distribute copies or phonorecords of, display publicly, perform publicly, and perform publicly by means of
adigital audio transmission Derivative Works,

The above rights may be exercised in al media and formats whether now known or hereafter devised. The above
rights include the right to make such modifications as are technically necessary to exercise the rights in other
media and formats. All rights not expressly granted by Licensor are hereby reserved, including but not limited
to the rights set forth in Sections 4(e) and 4(f).

. Restrictions. The license granted in Section 3 above is expressly made subject to and limited by the following
restrictions:

a. You may distribute, publicly display, publicly perform, or publicly digitaly perform the Work only under the
terms of this License, and Y ou must include a copy of, or the Uniform Resource Identifier for, this License
with every copy or phonorecord of the Work Y ou distribute, publicly display, publicly perform, or publicly
digitally perform. Y ou may not offer or impose any terms on the Work that alter or restrict the terms of this
License or the recipients exercise of therights granted hereunder. Y ou may not sublicense the Work. Y ou must
keep intact all notices that refer to this License and to the disclaimer of warranties. Y ou may not distribute,
publicly display, publicly perform, or publicly digitally perform the Work with any technological measures
that control access or use of the Work in a manner inconsistent with the terms of this License Agreement.
The above applies to the Work as incorporated in a Collective Work, but this does not require the Collective
Work apart from the Work itself to be made subject to the terms of this License. If You create a Collective
Work, upon notice from any Licensor Y ou must, to the extent practicable, remove from the Collective Work
any reference to such Licensor or the Origina Author, as requested. If You create a Derivative Work, upon
notice from any Licensor Y ou must, to the extent practicable, remove from the Derivative Work any reference
to such Licensor or the Original Author, as requested.

b. You may distribute, publicly display, publicly perform, or publicly digitally perform a Derivative Work only
under the terms of this License, alater version of this License with the same License Elements asthis License,
or a Creative Commons iCommons license that contains the same License Elements as this License (e.g.
Attribution-NonCommercial-ShareAlike 2.0 Japan). You must include a copy of, or the Uniform Resource
Identifier for, this License or other license specified in the previous sentence with every copy or phonorecord
of each Derivative Work Y ou distribute, publicly display, publicly perform, or publicly digitally perform. You
may not offer or impose any terms on the Derivative Works that alter or restrict the terms of this License
or the recipients exercise of the rights granted hereunder, and Y ou must keep intact al notices that refer to
this License and to the disclaimer of warranties. Y ou may not distribute, publicly display, publicly perform,
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or publicly digitally perform the Derivative Work with any technological measures that control access or use
of the Work in a manner inconsistent with the terms of this License Agreement. The above applies to the
Derivative Work as incorporated in a Collective Work, but this does not require the Collective Work apart
from the Derivative Work itself to be made subject to the terms of this License.

c. You may not exercise any of the rights granted to You in Section 3 above in any manner that is primarily
intended for or directed toward commercial advantage or private monetary compensation. The exchange of
the Work for other copyrighted works by means of digital file-sharing or otherwise shall not be considered to
be intended for or directed toward commercial advantage or private monetary compensation, provided there
is no payment of any monetary compensation in connection with the exchange of copyrighted works.

d. If you distribute, publicly display, publicly perform, or publicly digitally perform the Work or any Derivative
Works or Collective Works, You must keep intact all copyright notices for the Work and give the Original
Author credit reasonable to the medium or means Y ou are utilizing by conveying the name (or pseudonym
if applicable) of the Original Author if supplied; the title of the Work if supplied; to the extent reasonably
practicable, the Uniform Resource Identifier, if any, that Licensor specifies to be associated with the Work,
unless such URI does not refer to the copyright notice or licensing information for the Work; and in the case of
a Derivative Work, a credit identifying the use of the Work in the Derivative Work (e.g., "French trandation
of the Work by Original Author," or "Screenplay based on original Work by Original Author"). Such credit
may be implemented in any reasonable manner; provided, however, that in the case of a Derivative Work or
Collective Work, at aminimum such credit will appear where any other comparabl e authorship credit appears
and in amanner at least as prominent as such other comparabl e authorship credit.

e. For the avoidance of doubt, where the Work isamusical composition:

i. Performance Royalties Under Blanket Licenses. Licensor reserves the exclusive right to collect, whether
individually or via a performance rights society (e.g. ASCAP, BMI, SESAC), royalties for the public
performance or public digital performance (e.g. webcast) of the Work if that performance is primarily
intended for or directed toward commercial advantage or private monetary compensation.

ii. Mechanical Rights and Statutory Royalties. Licensor reserves the exclusive right to collect, whether
individually or via a music rights agency or designated agent (e.g. Harry Fox Agency), royalties for any
phonorecord Y ou create from the Work ("cover version") and distribute, subject to the compulsory license
created by 17 USC Section 115 of the US Copyright Act (or the equivalent in other jurisdictions), if Your
distribution of such cover version is primarily intended for or directed toward commercial advantage or
private monetary compensation. 6. Webcasting Rights and Statutory Royalties. For the avoidance of doubt,
where the Work is a sound recording, Licensor reserves the exclusive right to collect, whether individually
or viaa performance-rights society (e.g. SoundExchange), royalties for the public digital performance (e.g.
webcast) of the Work, subject to the compulsory license created by 17 USC Section 114 of the US Copyright
Act (or the equivalent in other jurisdictions), if Your public digital performance is primarily intended for
or directed toward commercial advantage or private monetary compensation.

f. Webcasting Rights and Statutory Royalties. For the avoidance of doubt, where the Work is a sound recording,
Licensor reserves the exclusive right to collect, whether individualy or via a performance-rights society
(e.0. SoundExchange), royalties for the public digital performance (e.g. webcast) of the Work, subject to
the compulsory license created by 17 USC Section 114 of the US Copyright Act (or the equivalent in other
jurisdictions), if Your public digital performance is primarily intended for or directed toward commercial
advantage or private monetary compensation.

5. Representations, Warranties and Disclaimer
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UNLESS OTHERWISE MUTUALLY AGREED TO BY THE PARTIES IN WRITING, LICENSOR
OFFERS THE WORK ASIS AND MAKES NO REPRESENTATIONS OR WARRANTIES OF
ANY KIND CONCERNING THE WORK, EXPRESS, IMPLIED, STATUTORY OR OTHERWISE,
INCLUDING, WITHOUT LIMITATION, WARRANTIES OF TITLE, MERCHANTIBILITY, FITNESS
FOR A PARTICULAR PURPOSE, NONINFRINGEMENT, OR THE ABSENCE OF LATENT OR
OTHER DEFECTS, ACCURACY, OR THE PRESENCE OF ABSENCE OF ERRORS, WHETHER OR
NOT DISCOVERABLE. SOME JURISDICTIONS DO NOT ALLOW THE EXCLUSION OF IMPLIED
WARRANTIES, SO SUCH EXCLUSION MAY NOT APPLY TO YOU.

. Limitation on Liability. EXCEPT TO THE EXTENT REQUIRED BY APPLICABLE LAW, IN NO EVENT

WILL LICENSOR BE LIABLE TO YOU ON ANY LEGAL THEORY FOR ANY SPECIAL, INCIDENTAL,
CONSEQUENTIAL, PUNITIVE OR EXEMPLARY DAMAGES ARISING OUT OF THIS LICENSE OR
THE USE OF THE WORK, EVEN |IF LICENSOR HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

. Termination

a. This License and the rights granted hereunder will terminate automatically upon any breach by You of the
terms of this License. Individuals or entities who have received Derivative Works or Collective Works from
Y ou under this License, however, will not have their licenses terminated provided such individuals or entities
remain in full compliance with those licenses. Sections 1, 2, 5, 6, 7, and 8 will survive any termination of
this License.

b. Subject to the above terms and conditions, the license granted here is perpetua (for the duration of the
applicable copyright in the Work). Notwithstanding the above, Licensor reserves the right to rel ease the Work
under different license terms or to stop distributing the Work at any time; provided, however that any such
election will not serveto withdraw this License (or any other license that has been, or isrequired to be, granted
under the terms of this License), and this License will continue in full force and effect unless terminated as
stated above.

Miscellaneous

a. Each time You distribute or publicly digitally perform the Work or a Collective Work, the Licensor offers
to the recipient a license to the Work on the same terms and conditions as the license granted to Y ou under
this License.

b. Each time Y ou distribute or publicly digitally perform a Derivative Work, Licensor offers to the recipient a
licenseto the original Work on the same terms and conditions as the license granted to Y ou under this License.

c. If any provision of thisLicenseisinvalid or unenforceable under applicable law, it shall not affect the validity
or enforceability of the remainder of the terms of this License, and without further action by the partiesto this
agreement, such provision shall be reformed to the minimum extent necessary to make such provision valid
and enforceable.

d. No term or provision of this License shall be deemed waived and no breach consented to unless such waiver
or consent shall be in writing and signed by the party to be charged with such waiver or consent.

e. ThisLicense constitutesthe entire agreement between the parties with respect to the Work licensed here. There
are no understandings, agreements or representations with respect to the Work not specified here. Licensor
shall not be bound by any additional provisionsthat may appear in any communication from Y ou. ThisLicense
may not be modified without the mutual written agreement of the Licensor and Y ou.
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' I mportant

Creative Commons is not a party to this License, and makes no warranty whatsoever in connection with
the Work. Creative Commons will not be liable to Y ou or any party on any legal theory for any damages
whatsoever, including without limitation any general, special, incidental or consequential damages arising
in connection to this license. Notwithstanding the foregoing two (2) sentences, if Creative Commons has
expressly identified itself asthe Licensor hereunder, it shall have all rights and obligations of Licensor.

Except for the limited purpose of indicating to the public that the Work is licensed under the CCPL,
neither party will use the trademark "Creative Commons' or any related trademark or logo of Creative
Commonswithout the prior written consent of Creative Commons. Any permitted usewill bein compliance
with Creative Commons' then-current trademark usage guidelines, as may be published on its website or
otherwise made available upon request from time to time.

Creative Commons may be contacted at http://creativecommons.org/.

F.2. The MIT License
Copyright © 1999-2008 Gerard Beekmans

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated
documentation files (the "Software™), to dea in the Software without restriction, including without limitation the
rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit
persons to whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the
Software.

THE SOFTWARE ISPROVIDED "ASIS', WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR
A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR
COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER
IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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rcp: 156, 157
readelf: 95, 96
readlink: 110, 113
readprofile: 187, 189
reboot: 178, 180
recode-sr-latin: 147, 148
refer: 151, 153
rename: 187, 189
renice: 187, 189
reset: 118, 119
resize2fs: 107, 109
resizecons. 160, 161
rev: 187, 189
rlogin: 156, 157

rm: 110, 113

rmdir: 110, 113
rmmod: 169, 170
rmt: 181, 181
routef: 158, 159
routel: 158, 159
rpcgen: 86, 90
rpcinfo: 86, 90

rsh: 156, 157

rtacct: 158, 159
rtcwake: 187, 189
rtmon: 158, 159
rtpr: 158, 159

rtstat: 158, 159
runlevel: 178, 180
runtest: 50, 50
rview: 190, 192
rvim: 190, 192

s2p: 126, 128
script: 187, 189
scriptreplay: 187, 189
scsi_id: 184, 185



sdiff: 138, 138

sed: 106, 106

seqg: 110, 113

setarch: 187, 189
setfont: 160, 161
setkeycodes. 160, 161
setleds: 160, 161
setmetamode: 160, 161
setsid: 187, 189
setterm: 187, 189
sfdisk: 187, 189

sg: 173,176

sh: 134, 135
shalsum: 110, 113
sha224sum: 110, 113
sha256sum: 110, 113
sha384sum: 110, 113
shab12sum: 110, 113

showconsolefont; 160, 162

showkey: 160, 162
shred: 110, 113
shuf: 110, 113
shutdown: 178, 180
size: 95, 97

skill: 121, 121
slabtop: 121, 121
sleep: 110, 113
sn: 86, 91

snice: 121, 121
soelim: 151, 153
sort: 110, 113
splain: 126, 128
split: 110, 113
sprof: 86, 91

ss: 158, 159

stat: 110, 113
strings: 95, 97
strip: 95, 97

stty: 110, 113

su: 173, 176
sulogin: 178, 180
sum: 110, 113
Sswapon: 187, 189
symlink-tree: 132, 133
sync: 110, 113
sysctl: 121, 121
sydogd: 177, 177
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tac: 110, 113

tack: 118, 119

tail: 110, 114

tailf: 187, 189
talk: 156, 157

tar: 181, 181
taskset: 187, 189
tbl: 151, 153

tc: 158, 159

tclsh: 46, 47

8.5: 46, 47

tee: 110, 114
telinit: 178, 180
telnet: 156, 157
test: 110, 114
texi2dvi: 182, 183
texi2pdf: 182, 183
texindex: 182, 183
tfmtodit: 151, 153
tftp: 156, 157

tic: 118, 119

tload: 121, 121
toe: 118, 119

top: 121, 121
touch: 110, 114
tput: 118, 120

tr: 110, 114

troff: 151, 153
true: 110, 114

tset: 118, 120
tsort: 110, 114

tty: 110, 114
tune2fs: 107, 109
tunelp: 187, 189
tzselect: 86, 91
udevadm: 184, 185
udevd: 184, 185
ul: 187, 189
umount: 187, 189
uname: 110, 114
uncompress: 154, 154
unexpand: 110, 114
unicode_start: 160, 162
unicode_stop: 160, 162
unig: 110, 114
unlink: 110, 114
updatedb: 141, 142



uptime: 121, 121
usb_id: 184, 185
useradd: 173, 176
userdel: 173, 176
usermod: 173, 176
users: 110, 114
utmpdump: 178, 180
uuidd: 107, 109
uuidgen: 107, 109
vdir: 110, 114

vi: 190, 192

view: 190, 192
vigr: 173, 176
vim: 190, 192
vimdiff: 190, 192
vimtutor: 190, 192
vipw: 173, 176
vmstat: 121, 122
vol_id: 184, 186
w: 121, 122

wall: 187, 189
watch: 121, 122
wc: 110, 114
whatis. 165, 168
whereis: 187, 189
who: 110, 114
whoami: 110, 114
write: 187, 189
write_cd_rules: 184, 186
write_net_rules: 184, 186
xargs. 141, 142
Xgettext: 147, 148
xsubpp: 126, 128
xtrace: 86, 91
xxd: 190, 192
yacc: 117, 117
yes: 110, 114
ylwrap: 132, 133
zcat: 154, 154
zcmp: 154, 154
zdiff: 154, 154
zdump: 86, 91
zegrep: 154, 154
zfgrep: 154, 154
zforce: 154, 155
zgrep: 154, 155
zic: 86, 91
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zless: 154, 155
zmore: 154, 155
znew: 154, 155
zsoelim: 165, 168

Libraries

Id.so: 86, 91

libanl: 86, 91
libasprintf: 147, 148
libbfd: 95, 97
libblkid: 107, 109
libBrokenLocale: 86, 91
libbsd-compat: 86, 91
libbz2*: 136, 137
libc: 86, 91
libcom_err: 107, 109
libcrypt: 86, 91, 86, 91
libcurses: 118, 120
libdb: 104, 105
libdb_cxx: 104, 105
libdl: 86, 91

libe2p: 107, 109
libexpect-5.43: 48, 49
libext2fs: 107, 109
libfl.a: 143, 144
libform: 118, 120
libg: 86, 91

libgcc*: 100, 103
libgettextlib: 147, 148
libgettextpo: 147, 148
libgettextsrc: 147, 148
libgmp: 98, 98
libgmpxx: 98, 98
libhistory: 129, 130
libiberty: 95, 97
libieee: 86, 91

libltdl: 123, 123

libm: 86, 91
libmagic: 139, 139
libmcheck: 86, 91
libmemusage: 86, 91
libmenu: 118, 120
libmp: 98, 98
libmudflap*: 100, 103
libncurses: 118, 120
libngl: 86, 91

libnss: 86, 91
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libopcodes: 95, 97
libpanel: 118, 120
libpcprofile: 86, 91
libproc: 121, 122
libpthread: 86, 91
libreadline: 129, 130
libresolv: 86, 91
librpcsvc: 86, 91
librt: 86, 91
libSegFault: 86, 91
libss: 107, 109
libssp*: 100, 103
libstdc++: 100, 103
libsupc++: 100, 103
libtcl8.5.s0: 46, 47
libthread_db: 86, 91
libudev: 184, 186
libutil: 86, 92
libuuid: 107, 109

libvolume id: 184, 186

liby.a: 117, 117
libz: 124, 125
mpfr: 99, 99

Scripts

checkfs: 196, 196
cleanfs: 196, 196
console: 196, 196
configuring: 203
consolelog: 196, 196
configuring: 203
functions: 196, 196
halt: 196, 196
ifdown: 196, 196
ifup: 196, 196
localnet: 196, 196
[etc/hosts: 210
configuring: 209
modules: 196, 196
mountfs: 196, 196

mountkernfs: 196, 196

network: 196, 196
[etc/hosts: 210
configuring: 212

rc. 196, 196

reboot: 196, 196

sendsignals: 196, 196
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setclock: 196, 196
configuring: 202
static: 196, 197
swap: 196, 197
sysctl: 196, 197
sysklogd: 196, 197
configuring: 206
template: 196, 197
udev: 196, 197
udev_retry: 196, 197

Others

/boot/config-2.6.27.4: 218, 219
/boot/System.map-2.6.27.4: 218, 220
[devl*: 77

[etc/fstab: 216

/etc/group: 82

/etc/hosts. 210

[etc/inittab: 179

[etc/inputrc: 206
/etc/ld.so.conf: 89
letc/lIfs-release: 223
/etc/localtime: 88
/etc/nsswitch.conf: 88
/etc/passwd: 82

[etc/profile: 208

/etc/protocols. 115
/etc/resolv.conf: 215
/etc/services: 115
letc/syslog.conf: 177
/etc/udev: 184, 186

/etc/vimrc: 191

{usr/include/{ asm{ ,-generic} ,linux,mtd,
rdma,sound,video} /*.h: 84
Ivar/log/btmp: 82
Ivar/log/lastlog: 82
Ivar/log/wtmp: 82
Ivar/run/utmp: 82

man pages. 85, 85
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