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This document contains installation instructions for thebian GNU/Linux 3.1 system (codename “sarge”), for
the PowerPC (“powerpc”) architecture. It also contains\s to more information and information on how to
make the most of your new Debian system.

Warning

This installation guide is based on an earlier manual written for the old Debian installation system (the “boot-
floppies”), and has been updated to document the new Debian installer. However, for powerpc, the manual has
not been fully updated and fact checked for the new installer. There may remain parts of the manual that are
incomplete or outdated or that still document the boot-floppies installer. A newer version of this manual, pos-
sibly better documenting this architecture, may be found on the Internet at the debi an-i nstal | er home page
(http://www.debian.org/devel/debian-installer/). You may also be able to find additional translations there.

This manual is free software; you may redistribute it and/or ifgatlunder the terms of the GNU General Public License. Rigager to the
license in Appendix E.
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Installing Debian GNU/Linux 3.1 For powerpc

We are delighted that you have decided to try Debian, andwuaeethat you will find that Debian’s
GNU/Linux distribution is unique. Debian GNU/Linux brindegether high-quality free software
from around the world, integrating it into a coherent whaie believe that you will find that the
result is truly more than the sum of the parts.

We understand that many of you want to install Debian withreatling this manual, and the Debian
installer is designed to make this possible. If you don’tehtime to read the whole Installation Guide
right now, we recommend that you read the Installation Howttdch will walk you through the basic
installation process, and links to the manual for more adedropics or for when things go wrong.
The Installation Howto can be found in Appendix A.

With that said, we hope that you have the time to read mosti®htlanual, and doing so will lead to
a more informed and likely more successful installationezignce.



Chapter 1. Welcome to Debian

This chapter provides an overview of the Debian Project apfli@h GNU/Linux. If you already
know about the Debian Project’s history and the Debian GNwrk distribution, feel free to skip to
the next chapter.

1.1. What is Debian?

Debian is an all-volunteer organization dedicated to dmial free software and promoting the ide-
als of the Free Software Foundation. The Debian Projectrbagd993, when lan Murdock issued
an open invitation to software developers to contribute tmmplete and coherent software distri-
bution based on the relatively new Linux kernel. That re&d}i small band of dedicated enthusiasts,
originally funded by the Free Software Foundation (httpmiv.fsf.org/) and influenced by the GNU
(http://www.gnu.org/gnu/the-gnu-project.html) phibgdhy, has grown over the years into an organi-
zation of around 90@ebian Developers.

Debian Developers are involved in a variety of activitiessluding Web (http://www.debian.org/)
and FTP (ftp://ftp.debian.org/) site administration, & design, legal analysis of software licenses,
writing documentation, and, of course, maintaining sofergackages.

In the interest of communicating our philosophy and atinactlevelopers who believe in the princi-
ples that Debian stands for, the Debian Project has puldliahmimber of documents that outline our
values and serve as guides to what it means to be a Debiandpevel

- The Debian Social Contract (http://www.debian.org/sb@antract) is a statement of Debian’s
commitments to the Free Software Community. Anyone whoemte abide to the Social Contract
may become a maintainer (http://www.debian.org/doc/trginde/). Any maintainer can introduce
new software into Debian — provided that the software meetsdteria for being free, and the
package follows our quality standards.

« The Debian Free Software Guidelines (http://www.debiggismcial_contract#guidelines) are a
clear and concise statement of Debian’s criteria for frédenswe. The DFSG is a very influen-
tial document in the Free Software Movement, and was thedation of the The Open Source
Definition (http://opensource.org/docs/definition_platml).

« The Debian Policy Manual (http://www.debian.org/doc/dekpolicy/) is an extensive specifica-
tion of the Debian Project’s standards of quality.

Debian developers are also involved in a number of otheleptsj some specific to Debian, others
involving some or all of the Linux community. Some exampledude:

- The Linux Standard Base (http://www.linuxbase.org/) (). &Ba project aimed at standardizing the
basic GNU/Linux system, which will enable third-party sedire and hardware developers to easily
design programs and device drivers for Linux-in-genetather than for a specific GNU/Linux
distribution.

« The Filesystem Hierarchy Standard (http://www.pathnaore/fhs/) (FHS) is an effort to standard-
ize the layout of the Linux file system. The FHS will allow seéire developers to concentrate their
efforts on designing programs, without having to worry alioaw the package will be installed in
different GNU/Linux distributions.
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- Debian Jr. (http://www.debian.org/devel/debian-jr/)ais internal project, aimed at making sure
Debian has something to offer to our youngest users.

For more general information about Debian, see the Debi&p (ftp://www.debian.org/doc/FAQ/).

1.2. What is GNU/Linux?

Linux is an operating system: a series of programs that letigeeract with your computer and run
other programs.

An operating system consists of various fundamental prograhich are needed by your computer
so that it can communicate and receive instructions fromsysead and write data to hard disks,
tapes, and printers; control the use of memory; and run abiware. The most important part of
an operating system is the kernel. In a GNU/Linux systemuxiis the kernel component. The rest
of the system consists of other programs, many of which wergew by or for the GNU Project.
Because the Linux kernel alone does not form a working opeyatystem, we prefer to use the term
“GNU/Linux” to refer to systems that many people casualfgreéo as “Linux”.

Linux is modelled on the Unix operating system. From thetstanux was designed to be a multi-
tasking, multi-user system. These facts are enough to mekex Idifferent from other well-known
operating systems. However, Linux is even more differezmtyou might imagine. In contrast to other
operating systems, nobody owns Linux. Much of its develaprieedone by unpaid volunteers.

Development of what later became GNU/Linux began in 1984 mihe Free Software Foundation
(http://www.gnu.org/) began development of a free Unkeloperating system called GNU.

The GNU Project has developed a comprehensive set of fregageftools for use with Unix™ and
Unix-like operating systems such as Linux. These tools kenagers to perform tasks ranging from
the mundane (such as copying or removing files from the sydiethe arcane (such as writing and
compiling programs or doing sophisticated editing in aetyrof document formats).

While many groups and individuals have contributed to Lirtine, largest single contributor is still
the Free Software Foundation, which created not only mogtetools used in Linux, but also the
philosophy and the community that made Linux possible.

The Linux kernel (http://www.kernel.org/) first appeared 1991, when a Finnish computing
science student named Linus Torvalds announced an earbjormeof a replacement kernel for
Minix to the Usenet newsgrouponp. os. mi ni x. See Linux International’s Linux History Page
(http://www.li.org/linuxhistory.php).

Linus Torvalds continues to coordinate the work of severaldied developers with the help of
a few trusty deputies. An excellent weekly summary of distuss on thel i nux- ker nel
mailing list is Kernel Traffic (http://www.kerneltrafficcg/kernel-traffic/index.html). More
information about théi nux- ker nel mailing list can be found on the linux-kernel mailing list GA
(http://www.tux.org/lkml/).

Linux users have immense freedom of choice in their softweme example, Linux users can choose
from a dozen different command line shells and several dgeapbesktops. This selection is often
bewildering to users of other operating systems, who aresed to thinking of the command line or
desktop as something that they can change.

Linux is also less likely to crash, better able to run morenthiae program at the same time, and more
secure than many operating systems. With these advantages,is the fastest growing operating
system in the server market. More recently, Linux has begumetpopular among home and business
users as well.
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1.3. What is Debian GNU/Linux?

The combination of Debian’s philosophy and methodology tedGNU tools, the Linux kernel, and
other important free software, form a unique software tistion called Debian GNU/Linux. This
distribution is made up of a large number of softwpaekages. Each package in the distribution con-
tains executables, scripts, documentation, and configaratformation, and has maintainer who

is primarily responsible for keeping the package up-tedaacking bug reports, and communicating
with the upstream author(s) of the packaged software. Quemely large user base, combined with
our bug tracking system ensures that problems are foundauiduickly.

Debian’s attention to detail allows us to produce a highligyastable, and scalable distribution.
Installations can be easily configured to serve many roftes) ttripped-down firewalls to desktop
scientific workstations to high-end network servers.

Debian is especially popular among advanced users becéitsaarhnical excellence and its deep
commitment to the needs and expectations of the Linux contynudebian also introduced many
features to Linux that are now commonplace.

For example, Debian was the first Linux distribution to ireia package management system for easy
installation and removal of software. It was also the firstux distribution that could be upgraded
without requiring reinstallation.

Debian continues to be a leader in Linux development. ltekbgment process is an example of just
how well the Open Source development model can work — evewdor complex tasks such as
building and maintaining a complete operating system.

The feature that most distinguishes Debian from other Ludisitibutions is its package management
system. These tools give the administrator of a Debian systmplete control over the packages
installed on that system, including the ability to instaBingle package or automatically update the
entire operating system. Individual packages can alsodteqted from being updated. You can even
tell the package management system about software you baygiled yourself and what dependen-
cies it fulfills.

To protect your system against “Trojan horses” and otheewmdént software, Debian’s servers ver-
ify that uploaded packages come from their registered Pebiaintainers. Debian packagers also
take great care to configure their packages in a secure maithen security problems in shipped

packages do appear, fixes are usually available very quigith Debian’s simple update options,

security fixes can be downloaded and installed automatiealoss the Internet.

The primary, and best, method of getting support for youri@eliNU/Linux system and commu-

nicating with Debian Developers is through the many mailisty maintained by the Debian Project
(there are more than 160 at this writing). The easiest waylbsaibe to one or more of these lists is
visit Debian’s mailing list subscription page (http://wvdgbian.org/MailingLists/subscribe) and fill

out the form you'll find there.

1.4. Getting Debian

For information on how to download Debian GNU/Linux from thrternet or from whom official
Debian CDs can be purchased, see the distribution web ptpge/@imww.debian.org/distrib/). The list
of Debian mirrors (http://www.debian.org/distrib/ftpl) contains a full set of official Debian mirrors,
so you can easily find the nearest one.

Debian can be upgraded after installation very easily. Tis&@llation procedure will help set up the
system so that you can make those upgrades once instaiatiomplete, if need be.
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1.5. Getting the Newest Version of This Document

This document is constantly being revised. Be sure to chdwk t Debian 3.1 pages
(http://www.debian.org/releases/sarge/) for any lastute information about the 3.1 release of the
Debian GNU/Linux system. Updated versions of this installamanual are also available from the
official Install Manual pages (http://www.debian.orgéabes/sarge/powerpc/).

1.6. Organization of This Document

This document is meant to serve as a manual for first-time ddebsers. It tries to make as few
assumptions as possible about your level of expertise. Memee do assume that you have a general
understanding of how the hardware in your computer works.

Expert users may also find interesting reference informatiothis document, including minimum
installation sizes, details about the hardware suppondtido Debian installation system, and so on.
We encourage expert users to jump around in the document.

In general, this manual is arranged in a linear fashion, iwglou through the installation process
from start to finish. Here are the steps in installing DebiddUA.inux, and the sections of this
document which correlate with each step:

1. Determine whether your hardware meets the requirementssing the installation system, in
Chapter 2.

2. Backup your system, perform any necessary planning ardivage configuration prior to in-
stalling Debian, in Chapter 3. If you are preparing a muttebsystem, you may need to create
partition-able space on your hard disk for Debian to use.

3. In Chapter 4, you will obtain the necessary installatitesffor your method of installation.

4. Chapter 5 describes booting into the installation sysiehis chapter also discusses troubleshoot-
ing procedures in case you have problems with this step.

5. Perform the actual installation according to Chapterltis Thvolves choosing your language,
configuring peripheral driver modules, configuring yourwaak connection, so that remaining
installation files can be obtained directly from a Debiarvee(if you are not installing from
a CD), partitioning your hard drives and installation of imial working system. (Some back-
ground about setting up the partitions for your Debian sydteexplained in Appendix B.)

6. Boot into your newly installed base system and run thragghe additional configuration tasks,
from Chapter 7.

7. Install additional software in Section 7.2.5.

Once you've got your system installed, you can read Chapf€h&t chapter explains where to look
to find more information about Unix and Debian, and how toaeplyour kernel.

Finally, information about this document and how to conttéto it may be found in Appendix D.

1.7. About Copyrights and Software Licenses

We're sure that you've read some of the licenses that conte miist commercial software — they
usually say that you can only use one copy of the software argéescomputer. This system’s license
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isn't like that at all. We encourage you to put a copy of on gvamputer in your school or place
of business. Lend your installation media to your friendd help them install it on their computers!
You can even make thousands of copies satidthem — albeit with a few restrictions. Your freedom
to install and use the system comes directly from Debiangdeased orfiree software.

Calling softwardree doesn’'t mean that the software isn’t copyrighted, and isddenean that CDs
containing that software must be distributed at no chargee Boftware, in part, means that the li-
censes of individual programs do not require you to pay femttivilege of distributing or using those
programs. Free software also means that not only may anyeeds adapt, and modify the software,
but that they may distribute the results of their work as well

Note: The Debian project, as a pragmatic concession to its users, does make some packages
available that do not meet our criteria for being free. These packages are not part of the official
distribution, however, and are only available from the contri b or non-f r ee areas of Debian mir-
rors or on third-party CD-ROMSs; see the Debian FAQ (http://www.debian.org/doc/FAQ/), under
“The Debian FTP archives”, for more information about the layout and contents of the archives.

Many of the programs in the system are licensed undeGiMig General Public License, often simply
referred to as “the GPL". The GPL requires you to makedhece code of the programs available
whenever you distribute a binary copy of the program; thavision of the license ensures that any
user will be able to modify the software. Because of this jmion, the source coddor all such
programs is available in the Debian system.

There are several other forms of copyright statements aftda@ licenses used on the programs
in Debian. You can find the copyrights and licenses for evergkpge installed on your system by
looking in the file/ usr/ shar e/ doc/ package- nane/ copyri ght once you've installed a package
on your system.

For more information about licenses and how Debian detasiiwhether software is free
enough to be included in the main distribution, see the Deliaee Software Guidelines
(http://www.debian.org/social_contract#guidelines).

The most important legal notice is that this software comik no warranties. The programmers
who have created this software have done so for the benefieafdmmunity. No guarantee is made
as to the suitability of the software for any given purposewiver, since the software is free, you
are empowered to modify that software to suit your needs —t@edjoy the benefits of the changes
made by others who have extended the software in this way.

1.

For information on how to locate, unpack, and build binaries from Debiaurce packages, see the Debian FAQ

(http://www.debian.org/doc/FAQ/), under “Basics of the Debian Packéaygagement System”.
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This section contains information about what hardware yerdrto get started with Debian. You will
also find links to further information about hardware supgdby GNU and Linux.

2.1. Supported Hardware

Debian does not impose hardware requirements beyond thaeewents of the Linux kernel and the
GNU tool-sets. Therefore, any architecture or platform tooh the Linux kernel, libcgeg etc. have
been ported, and for which a Debian port exists, can run Delstlease refer to the Ports pages at
http://www.debian.org/ports/powerpc/ for more detaitsRowerPC architecture systems which have
been tested with Debian.

Rather than attempting to describe all the different hardweanfigurations which are supported for
PowerPC, this section contains general information andtpws to where additional information can
be found.

2.1.1. Supported Architectures

Debian 3.1 supports eleven major architectures and sevatiations of each architecture known as

“flavors”.
Architecture Debian Designation | Subarchitecture Flavor
Intel x86-based i386 vanilla
speakup
linux26
Motorola 680x0 m68k Atari atari
Amiga amiga
68k Macintosh mac
VME bvme6000
mvme147
mvme16x
DEC Alpha alpha
Sun SPARC sparc sun4cdm
sun4u
ARM and StrongARM | arm netwinder
riscpc
shark
lart
IBM/Motorola powerpc CHRP chrp
PowerPC
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Architecture Debian Designation | Subarchitecture Flavor
PowerMac pmac
PReP prep
APUS apus

HP PA-RISC hppa PA-RISC 1.1 32
PA-RISC 2.0 64

Intel ia64-based ia64

MIPS (big endian) mips SGI Indy/Indigo 2 rdk-ip22

r5k-ip22

Broadcom sbl-swarm-bn
BCM91250A
(SWARM)

MIPS (little endian) mipsel Cobalt cobalt
DECstation r4k-kn04

r3k-kn02

Broadcom sbl-swarm-bn
BCM91250A
(SWARM)

IBM S/390 s390 IPL from VM-reader |generic
and DASD
IPL from tape tape

This document covers installation for thBowerPC architecture. If you are looking for
information on any of the other Debian-supported architexs take a look at the Debian-Ports
(http://www.debian.org/ports/) pages.

2.1.2. CPU, Main Boards, and Video Support

There are four major supportgubwerpc subarchitectures: PMac (Power-Macintosh), PReP, APUS
(Amiga Power-UP System), and CHRP machines. Each subactinieé has its own boot methods. In
addition, there are four different kernel flavours, suppgrdifferent CPU variants.

Ports to othepowerpc architectures, such as the Be-Box and MBX architecturepaderway but
not yet supported by Debian. We may have a 64-bit port in theéu

2.1.2.1. Kernel Flavours

There are four flavours of the powerpc kernel in Debian, basettie CPU type:

powerpc

Most systems use this kernel flavour, which supports the FR@/€01, 603, 604, 740, 750, and
7400 processors. All Apple Power Macintosh systems up toiaeldding the G4 use one of
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these processors.

power3

The POWERS3 processor is used in older IBM 64-bit server syst&mown models include the
IntelliStation POWER Model 265, the pSeries 610 and 640, hadRS/6000 7044-170, 7043-
260, and 7044-270.

power4

The POWER4 processor is used in more recent IBM 64-bit sepastess: known models in-
clude the pSeries 615, 630, 650, 655, 670, and 690.

The Apple G5 is also based on the POWER4 architecture, andhisé®rnel flavour.

apus

This kernel flavour supports the Amiga Power-UP System.

2.1.2.2. Power Macintosh (pmac) subarchitecture

Apple (and briefly a few other manufacturers — Power Comptiar example) makes a series of
Macintosh computers based on the PowerPC processor. Fmygas of architecture support, they are
categorized as NuBus, OldWorld PCI, and NewWorld.

Macintosh computers using the 680x0 series of processeradairin the PowerPC family but are
instead m68k machines. Those models start with “Mac II” areha 3-digit model number such as
Centris 650 or Quadra 950. Apple’s pre-iMac PowerPC modeibars have four digits.

NuBus systems are not currently supported by debian/pavdipe monolithic Linux/PPC kernel
architecture does not have support for these machinegaithisbne must use the MkLinux Mach
microkernel, which Debian does not yet support. These dethe following:

« Power Macintosh 6100, 7100, 8100
« Performa 5200, 6200, 6300

« Powerbook 1400, 2300, and 5300

- Workgroup Server 6150, 8150, 9150

A linux kernel for these machines and limited support is Iahdé¢ at
http://nubus-pmac.sourceforge.net/

OldWorld systems are most Power Macintoshes with a floppsedtnd a PCI bus. Most 603, 603e,
604, and 604e based Power Macintoshes are OldWorld macHihe$eige colored G3 systems are
also OldWorld.

The so called NewWorld PowerMacs are any PowerMacs in wiaast colored plastic cases. That in-
cludes all iMacs, iBooks, G4 systems, blue colored G3 systamd most PowerBooks manufactured
in and after 1999. The NewWorld PowerMacs are also known $orgithe “ROM in RAM” system
for MacOS, and were manufactured from mid-1998 onwards.

Specifications for Apple hardware are available at AppleSpe
(http://www.info.apple.com/support/applespec.html), and, for older hardware,
AppleSpec Legacy (http://www.info.apple.com/supp@plaspec.legacy/index.html).
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Model Name/Number Generation

Apple iMac Bondi Blue, 5 Flavors, | NewWorld
Slot Loading
iMac Summer 2000, Early 200NewWorld
iMac G5 NewWorld
iBook, iBook SE, iBook Dual | NewWorld
USB
iBook2 NewWorld
iBook G4 NewWorld
Power Macintosh Blue and NewWorld
White (B&W) G3
Power Macintosh G4 PCI, AGPNewWorld
Cube
Power Macintosh G4 Gigabit | NewWorld
Ethernet
Power Macintosh G4 Digital | NewWorld
Audio, Quicksilver
Power Macintosh G5 NewWorld
PowerBook G3 FireWire PismdNewWorld
(2000)
PowerBook G3 Lombard NewWorld
(1999)
PowerBook G4 Titanium NewWorld
PowerBook G4 Aluminum NewWorld
Xserve G5 NewWorld
Performa 4400, 54xx, 5500 | OldWorld
Performa 6360, 6400, 6500 | OldWorld
Power Macintosh 4400, 5400 | OldWorld
Power Macintosh 7200, 7300, OldWorld
7500, 7600
Power Macintosh 8200, 8500, OldWorld
8600
Power Macintosh 9500, 9600 | OldWorld
Power Macintosh (Beige) G3 | OldWorld
Minitower

Power Macintosh (Beige) Oldworld

Desktop, All-in-One

PowerBook 2400, 3400, 3500| Oldworld

PowerBook G3 Wallstreet OldWorld

(1998)

Twentieth Anniversary Oldworld

Macintosh

Workgroup Server 7250, 7350,0ldWorld

8550, 9650, G3

Power Computing PowerBase, PowerTower / ProOldWorld
PowerWave
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Model Name/Number

Generation

PowerCenter / Pro, PowerCurv®ldWorld

UMAX C500, C600, J700, S900 OldWorld
APS APS Tech M*Power 604e/20000IdWorld
Motorola Starmax 3000, 4000, 5000, |OldWorld

5500

2.1.2.3. PReP subarchitecture

Model Name/Number

Motorola

Firepower, PowerStack Series E, PowerStack

MPC 7xx, 8xx

MTX, MTX+

MVME2300(SC)/24xx/26XX/27XxX/36XX/46XX

MCP(N)750

IBM RS/6000

40P, 43P

Power 830/850/860 (6070, 6050)

6030, 7025, 7043

p640

2.1.2.4. CHRP subarchitecture

Model Name/Number

IBM RS/6000

B50, 43P-150, 44P

Genesi

Pegasos I, Pegasos Il

2.1.2.5. APUS subarchitecture

Model Name/Number

Amiga Power-UP Systems (APUS)

A1200, A3000, A4000

10
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2.1.3. Graphics Card

Debian’s support for graphical interfaces is determinethieyunderlying support found in XFree86's
X11 system. Most AGP, PCl and PCle video cards work under @&@eDetails on supported graphics
buses, cards, monitors, and pointing devices can be fouritpatwww.xfree86.org/. Debian 3.1 ships
with XFree86 version 4.3.0.

2.1.4. Multiple Processors

Multi-processor support — also called “symmetric multepessing” or SMP — is supported for this
architecture. However, the standard Debian 3.1 kernel énaags not support SMP. This should not
prevent installation, since the standard, non-SMP keitnallsl boot on SMP systems; the kernel will
simply use the first CPU.

In order to take advantage of multiple processors, youlkeha replace the standard Debian kernel.
You can find a discussion of how to do this in Section 8.4. At thme (kernel version 2.6.8) the way
you enable SMP is to select “Symmetric multi-processingpsufj in the “Platform support” section
of the kernel config.

2.2. Installation Media

This section will help you determine which different medjpds you can use to install Debian. For
example, if you have a floppy disk drive on your machine, itlbamsed to install Debian. There is a
whole chapter devoted media, Chapter 4, which lists thergedgas and disadvantages of each media
type. You may want to refer back to this page once you readhstaion.

2.2.1. Floppies

In some cases, you'll have to do your first boot from floppy giskenerally, all you will need is a
high-density (1440 kilobytes) 3.5 inch floppy drive.

For CHRP, floppy support is currently broken.

2.2.2. CD-ROM/DVD-ROM

Note: Whenever you see “CD-ROM?” in this manual, it applies to both CD-ROMs and DVD-ROMs,
because both technologies are really the same from the operating system'’s point of view, except
for some very old nonstandard CD-ROM drives which are neither SCSI nor IDE/ATAPI.

CD-ROM based installation is supported for some architestuOn machines which support bootable
CD-ROMs, you should be able to do a completely floppy-legsilaion. Even if your system doesn’t
support booting from a CD-ROM, you can use the CD-ROM in cogijion with the other techniques
to install your system, once you've booted up by other meses Chapter 5.

11
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2.2.3. Hard Disk

Booting the installation system directly from a hard diskaiother option for many architectures.
This will require some other operating system to load th&alles onto the hard disk.

2.2.4. USB Memory Stick

Many Debian boxes need their floppy and/or CD-ROM drives doysetting up the system and for
rescue purposes. If you operate some servers, you will ptpladready have thought about omitting
those drives and using an USB memory stick for installing @vten necessary) for recovering the
system. This is also useful for small systems which have nmrfor unnecessary drives.

2.2.5. Network

You can alsdoot your system over the network.

Diskless installation, using network booting from a locaanetwork and NFS-mounting of all local
filesystems, is another option.

After the operating system kernel is installed, you canaihghe rest of your system via any sort of
network connection (including PPP after installation & base system), via FTP or HTTP.

2.2.6. Un*x or GNU system

If you are running another Unix-like system, you could us® iinstall Debian GNU/Linux without
using thedebi an-i nst al | er described in the rest of the manual. This kind of install maybeful
for users with otherwise unsupported hardware or on hostshadan’t afford downtime. If you are
interested in this technique, skip to the Section C.4.

2.2.7. Supported Storage Systems

The Debian boot disks contain a kernel which is built to mazerthe number of systems it runs
on. Unfortunately, this makes for a larger kernel, whicHudes many drivers that won't be used for
your machine (see Section 8.4 to learn how to build your ownéd¢. Support for the widest possible
range of devices is desirable in general, to ensure thatadetzin be installed on the widest array of
hardware.

Any storage system supported by the Linux kernel is alsoaitep by the boot system. Note that the
current Linux kernel does not support floppies on CHRP sysizmall.

2.3. Peripherals and Other Hardware

Linux supports a large variety of hardware devices such &g nprinters, scanners, PCMCIA and
USB devices. However, most of these devices are not requinid installing the system.

12
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2.4. Purchasing Hardware Specifically for GNU/Linux

There are several vendors, who ship systems with Debiarher distributions of GNU/Linux pre-

installed (http://www.debian.org/distrib/pre-inse&d). You might pay more for the privilege, but it
does buy a level of peace of mind, since you can be sure thatatdwvare is well-supported by
GNU/Linux.

Whether or not you are purchasing a system with Linux bundleeéven a used system, it is still
important to check that your hardware is supported by thentkernel. Check if your hardware is
listed in the references found above. Let your salespetigamy) know that you're shopping for a
Linux system. Support Linux-friendly hardware vendors.

2.4.1. Avoid Proprietary or Closed Hardware

Some hardware manufacturers simply won't tell us how toenditivers for their hardware. Others
won't allow us access to the documentation without a nonlossire agreement that would prevent
us from releasing the Linux source code.

Since we haven't been granted access to the documentatibiesam devices, they simply won't work
under Linux. You can help by asking the manufacturers of $izldware to release the documenta-
tion. If enough people ask, they will realize that the frefvgare community is an important market.

2.4.2. Fake or “Virtual” Parity RAM

If you ask for Parity RAM in a computer store, you'll probalggtvirtual parity memory modules
instead oftrue parity ones. Virtual parity SIMMs can often (but not always) beidigtiished because
they only have one more chip than an equivalent non-pari¥§\gland that one extra chip is smaller
than all the others. Virtual-parity SIMMs work exactly liken-parity memory. They can't tell you
when you have a single-bit RAM error the way true-parity SIBIND in a motherboard that imple-
ments parity. Don’t ever pay more for a virtual-parity SIMNaNh a non-parity one. Do expect to pay a
little more for true-parity SIMMs, because you are actubllying one extra bit of memory for every
8 bits.

If you want complete information on PowerPC RAM issues, ahduis the best RAM to buy, see the
PC Hardware FAQ (http://www.fags.org/faqs/pc-hardwiaepartl/).

2.5. Memory and Disk Space Requirements

You must have at least 32MB of memory and 110MB of hard dislcsp&or a minimal console-
based system (all standard packages), 250MB is requirgdulivant to install a reasonable amount
of software, including the X Window System, and some develept programs and libraries, you'll
need at least 400MB. For a more or less complete desktomsygtes'll need a few gigabytes.

2.6. Network Connectivity Hardware

Any network interface card (NIC) supported by the Linux kedrshould also be supported by the boot
disks. You may need to load your network driver as a module.

13



Chapter 3. Before Installing Debian
GNU/Linux

This chapter deals with the preparation for installing Relbefore you even boot the installer. This
includes backing up your data, gathering information alpout hardware, and locating any necessary
information.

3.1. Overview of the Installation Process

First, just a note about re-installations. With Debian,rawinstance that will require a complete re-
installation of your system is very rare; perhaps mech&fadare of the hard disk would be the most
common case.

Many common operating systems may require a complete liatstal to be performed when critical
failures take place or for upgrades to new OS versions. Bvarcompletely new installation isn’t
required, often the programs you use must be re-installegeoate properly in the new OS.

Under Debian GNU/Linux, it is much more likely that your OShdze repaired rather than replaced if
things go wrong. Upgrades never require a wholesale iasitall; you can always upgrade in-place.
And the programs are almost always compatible with sucee$3$6 releases. If a new program ver-
sion requires newer supporting software, the Debian paegaystem ensures that all the necessary
software is automatically identified and installed. Thenp@, much effort has been put into avoiding
the need for re-installation, so think of it as your very laption. The installer iswot designed to
re-install over an existing system.

Here’s a road map for the steps you will take during the ifetiah process.

1. Back up any existing data or documents on the hard diskewar plan to install.

2. Gather information about your computer and any neededrdentation, before starting the in-
stallation.

3. Create partition-able space for Debian on your hard disk.

4. Locate and/or download the installer software and angiafiged driver files your machine re-
quires (except Debian CD users).

5. Set up boot tapes/floppies/USB sticks, or place boot fitexs{ Debian CD users can boot from
one of the CDs).

6. Boot the installation system.

7. Select installation language.

8. Activate the ethernet network connection, if available.

9. Create and mount the partitions on which Debian will bésailtesd.
10. Watch the automatic download/install/setup oftihse system.
11. Install aboot loader which can start up Debian GNU/Linux and/or your existingteys
12. Load the newly installed system for the first time, and esdme initial system settings.
13. Install additional softwareddsks and/orpackages), at your discretion.

If you have problems during the installation, it helps to wnehich packages are involved in which
steps. Introducing the leading software actors in thisalfetion drama:

14
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The installer softwarejebi an-i nst al | er, is the primary concern of this manual. It detects hard-
ware and loads appropriate drivers, udésp-cl i ent to set up the network connection, and runs
deboot st r ap to install the base system packages. Many more actors plaljfesmarts in this pro-
cess, budebi an-i nstal | er has completed its task when you load the new system for the firs
time.

Upon loading the new base systebase- confi g supervises adding users, setting a time zone
(viat zset up), and setting up the package installation system (using set up). It then launches

t asksel which can be used to select large groups of related programddgn turn can ruapt i t ude
which allows you to choose individual software packages.

Whendebi an-i nst al | er finishes, before the first system load, you have only a vericlzasn-
mand line driven system. The graphical interface whichldigpwindows on your monitor will not
be installed unless you select it during the final steps, withert asksel or aptitude. It's op-
tional because many Debian GNU/Linux systems are serveichwdon't really have any need for a
graphical user interface to do their job.

Just be aware that the X system is completely separate drhan-i nst al | er, and in fact is
much more complicated. Installation and trouble shootifiye X window installation is not within
the scope of this manual.

3.2. Back Up Your Existing Data!

Before you start, make sure to back up every file that is nowaur gystem. If this is the first time
a non-native operating system has been installed on youpwetam it's quite likely you will need to
re-partition your disk to make room for Debian GNU/Linux. yiime you partition your disk, you
should count on losing everything on the disk, no matter yghagram you use to do it. The programs
used in installation are quite reliable and most have searsy# use; but they are also quite powerful
and a false move can cost you. Even after backing up be caefuthink about your answers and
actions. Two minutes of thinking can save hours of unnecgssark.

If you are creating a multi-boot system, make sure that yae ltiae distribution media of any other
present operating systems on hand. Especially if you riéparyour boot drive, you might find that
you have to reinstall your operating system’s boot loaddn many cases the whole operating system
itself and all files on the affected partitions.

3.3. Information You Will Need

3.3.1. Documentation

3.3.1.1. Installation Manual
This document you are now reading, in plain ASCII, HTML or PioFmat.

- install.en.txt
« install.en.html

« install.en.pdf
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Chapter 3. Before Installing Debian GNU/Linux

Often contains useful information on configuring or usingiybardware.

3.3.2. Finding Sources of Hardware Information

In many cases, the installer will be able to automaticalkgdeyour hardware. But to be prepared, we

do recommend familiarizing yourself with your hardwaredrefthe install.

Hardware information can be gathered from:

- The manuals that come with each piece of hardware.

« The BIOS setup screens of your computer. You can view thesess when you start your com-

puter by pressing a combination of keys. Check your manuahf® combination. Often, it is the

Deletekey.

« The cases and boxes for each piece of hardware.

. System commands or tools in another operating system,dimgufile manager displays. This

source is especially useful for information about RAM anddrdrive memory.

« Your system administrator or Internet Service Provideeskghsources can tell you the settings you
need to set up your networking and e-mail.

Table 3-1. Hardware Information Needed for an Install

Hardware

Information You Might Need

Hard Drives

How many you have.

Their order on the system.

Whether IDE or SCSI (most computers are
IDE).

Available free space.

Partitions.

Partitions where other operating systems are
installed.

Monitor

Model and manufacturer.

Resolutions supported.

Horizontal refresh rate.

Vertical refresh rate.

Color depth (number of colors) supported.

Screen size.

Mouse

Type: serial, PS/2, or USB.

Port.

Manufacturer.

Number of buttons.
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Hardware Information You Might Need
Network Model and manufacturer.

Type of adapter.
Printer Model and manufacturer.

Printing resolutions supported.
Video Card Model and manufacturer.

Video RAM available.
Resolutions and color depths supported (thege
should be checked against your monitor’s
capabilities).

3.3.3. Hardware Compatibility

Many brand name products work without trouble on Linux. Mxv&r, hardware for Linux is improv-
ing daily. However, Linux still does not run as many differéypes of hardware as some operating
systems.

You can check hardware compatibility by:

« Checking manufacturers’ web sites for new drivers.

« Looking at web sites or manuals for information about enioihat_esser known brands can some-
times use the drivers or settings for better-known ones.

+ Checking hardware compatibility lists for Linux on web sitedicated to your architecture.

- Searching the Internet for other users’ experiences.

3.3.4. Network Settings

If your computer is connected to a network 24 hours a day éreEthernet or equivalent connection
— not a PPP connection), you should ask your network’s sysatministrator for this information.

« Your host name (you may be able to decide this on your own).

« Your domain name.

+ Your computer’s IP address.

- The netmask to use with your network.

- The IP address of the default gateway system you should touifeyour networkhas a gateway.

« The system on your network that you should use as a DNS (DoNeaime Service) server.
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On the other hand, if your administrator tells you that a DH&&Pver is available and is recom-
mended, then you don’t need this information because the ®Ekver will provide it directly to
your computer during the installation process.

If you use a wireless network, you should also find out:

- ESSID of your wireless network.

« WEP security key (if applicable).

3.4. Meeting Minimum Hardware Requirements
Once you have gathered information about your computertviere, check that your hardware will
let you do the type of installation that you want to do.

Depending on your needs, you might manage with less than sbrfee recommended hardware
listed in the table below. However, most users risk beingtfated if they ignore these suggestions.

Any OldWorld or NewWorld PowerPC can serve well as a Deskiggté&n. For servers, a minimum
132-Mhz machine is recommended.

Table 3-2. Recommended Minimum System Requirements

Install Type RAM Hard Drive

No desktop 24 megabytes 450 megabytes
With Desktop 64 megabytes 1 gigabyte
Server 128 megabytes 4 gigabytes

Here is a sampling of some common Debian system configusatiou can also get an idea of the
disk space used by related groups of programs by referriSgttion C.3.

Standard Server

This is a small server profile, useful for a stripped down sewhich does not have a lot of
niceties for shell users. It includes an FTP server, a weleseDNS, NIS, and POP. For these
100MB of disk space would suffice, and then you would need tospdce for any data you serve

up.

Desktop
A standard desktop box, including the X window system, fkktop environments, sound,
editors, etc. You'll need about 2GB using the standard agstesk, though it can be done in far
less.

Work Console
A more stripped-down user machine, without the X window aysbr X applications. Possibly
suitable for a laptop or mobile computer. The size is arout@MB.

Developer

A desktop setup with all the development packages, such hs@®eC++, etc. Size is around
475MB. Assuming you are adding X11 and some additional pgekéor other uses, you should
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plan around 800MB for this type of machine.

Remember that these sizes don't include all the other nadderhich are usually to be found, such as
user files, mail, and data. It is always best to be generoun edwsidering the space for your own files
and data. Notably, thevar partition contains a lot of state information specific to 2ekin addition

to its regular contents like lodfiles. Thpkg files (with information on all installed packages) can
easily consume 20MB. Als@pt-get puts downloaded packages here before they are installed. Yo
should usually allocate at least 100MB forar .

3.5. Pre-Partitioning for Multi-Boot Systems

Partitioning your disk simply refers to the act of breakiqmywur disk into sections. Each section is
then independent of the others. It's roughly equivalentutiipg up walls inside a house; if you add
furniture to one room it doesn't affect any other room.

If you already have an operating system on your system anttevatick Linux on the same disk, you
will need to repartition the disk. Debian requires its owndhdisk partitions. It cannot be installed on
Windows or MacOS partitions. It may be able to share sométipaut with other Linux systems, but
that’s not covered here. At the very least you will need achdd partition for the Debian root.

You can find information about your current partition setypusing a partitioning tool for your
current operating system, such as Drive Setup, HD ToolkilMacTools. Partitioning tools always
provide a way to show existing partitions without making mpes.

In general, changing a partition with a file system alreadytavill destroy any information there.
Thus you should always make backups before doing any répaitig. Using the analogy of the
house, you would probably want to move all the furniture duhe way before moving a wall or you
risk destroying it.

If your computer has more than one hard disk, you may wantdaceee one of the hard disks com-
pletely to Debian. If so, you don’t need to partition thatkdiefore booting the installation system;
the installer’s included partitioning program can handie job nicely.

If your machine has only one hard disk, and you would like tmptetely replace the current operating
system with Debian GNU/Linux, you also can wait to partitias part of the installation process
(Section 6.3.2.1), after you have booted the installatimtesn. However this only works if you plan

to boot the installer system from tapes, CD-ROM or files onm@neated machine. Consider: if you
boot from files placed on the hard disk, and then partition shane hard disk within the installation
system, thus erasing the boot files, you'd better hope thaliason is successful the first time around.
At the least in this case, you should have some alternate sn&fareviving your machine like the

original system’s installation tapes or CDs.

If your machine already has multiple partitions, and enosighice can be provided by deleting and
replacing one or more of them, then you too can wait and usd#idan installer's partitioning
program. You should still read through the material bel@eause there may be special circumstances
like the order of the existing partitions within the paditi map, that force you to partition before
installing anyway.

If none of the above apply, you'll need to partition your hdigk before starting the installation to
create partition-able space for Debian. If some of the fhamns will be owned by other operating
systems, you should create those partitions using natigeatipg system partitioning programs. We
recommend that you diot attempt to create partitions for Debian GNU/Linux using theo oper-
ating system'’s tools. Instead, you should just create thigenaperating system’s partitions you will
want to retain.
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If you are going to install more than one operating systenmhersame machine, you should install all
other system(s) before proceeding with Linux installatdfindows and other OS installations may
destroy your ability to start Linux, or encourage you to refat non-native partitions.

You can recover from these actions or avoid them, but instathe native system first saves you
trouble.

In order for OpenFirmware to automatically boot Debian GNblix the Linux partitions should
appear before all other partitions on the disk, especialle®IS boot partitions. This should be kept
in mind when pre-partitioning; you should create a Linuxcelaolder partition to combefore the
other bootable partitions on the disk. (The small partiioledicated to Apple disk drivers are not
bootable.) You can delete the placeholder with the Linutifi@n tools later during the actual install,
and replace it with Linux partitions.

If you currently have one hard disk with one partition (a coomnsetup for desktop computers), and
you want to multi-boot the native operating system and Dghjau will need to:

1. Back up everything on the computer.

2. Boot from the native operating system installer medidasascCD-ROM or tapes. When booting
from a MacOS CD, hold the key while booting to force the CD to become the active MacOS
system.

3. Use the native partitioning tools to create native sygtantition(s). Leave either a place holder
partition or free space for Debian GNU/Linux.

4. Install the native operating system on its new partition.

5. Boot back into the native system to verify everything’s,@id to download the Debian installer
boot files.

6. Boot the Debian installer to continue installing Debian.

3.5.1. MacOS/OSX Partitioning

The Apple Drive Setup application can be found in the | i ti es folder on the MacOS CD. It
will not adjust existing partitions; it is limited to paiithing the entire disk at once. The disk driver
partitions don’t show up in Drive Setup.

Remember to create a placeholder partition for GNU/Linugfgrably positioned first in the disk lay-
out. it doesn’t matter what type it is, it will be deleted ae@laced later inside the Debian GNU/Linux
installer.

If you are planning to install both MacOS 9 and OS X, it is bestreate separate partitions for OS
9 and OS X. If they are installed on the same partition, SpaBisk (and reboot) must be used to
select between the two; the choice between the two systemitdeamade at boot time. With separate
partitions, separate options for OS 9 and OS X will appeamattdding theoption key at boot time,
and separate options can be installed in the yaboot boot aswell. Also, Startup Disk will de-bless
all other mountable partitions, which can affect GNU/Lirooting. Both OS 9 and OS X partitions
will be accessible from either OS 9 or OS X.

GNU/Linux is unable to access information on UFS partitidng does support HFS+ (aka MacOS
Extended) partitions. OS X requires one of these two type#tddoot partition. MacOS 9 can be
installed on either HFS (aka MacOS Standard) or HFS+. Toesinformation between the MacOS
and GNU/Linux systems, an exchange partition is handy. HFS+ and MS-DOS FAT patrtitions
are supported by both MacOS and Linux.
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3.6. Pre-Installation Hardware and Operating System
Setup

This section will walk you through pre-installation hardeaetup, if any, that you will need to do
prior to installing Debian. Generally, this involves chizxkand possibly changing firmware settings
for your system. The “firmware” is the core software used I®ttardware; it is most critically invoked
during the bootstrap process (after power-up). Known hardwssues affecting the reliability of
Debian GNU/Linux on your system are also highlighted.

3.6.1. Invoking OpenFirmware

There is normally no need to set up the BIOS (called OpenFarajwon PowerPC systems. PReP and
CHRP are equipped with OpenFirmware, but unfortunateg/ntieans you use to invoke it vary from
manufacturer to manufacturer. You'll have to consult thedhare documentation which came with
your machine.

On PowerPC Macintoshes, you invoke OpenFirmware Wittmmand-option-O-F while booting.
Generally it will check for these keystrokes after the chiimé the exact timing varies from model to
model. See http://www.netbsd.org/Ports/macppc/fad.fimmore hints.

The OpenFirmware prompt looks like this:

ok
0 >

Note that on older model PowerPC Macs, the default and sorasthardwired I/O for OpenFirmware
user interaction is through the serial (modem) port. If yoroke OpenFirmware on one of these ma-
chines, you will just see a black screen. In that case, a terprogram running on another computer,
connected to the modem port, is needed to interact with Opemfare.

The OpenFirmware on OldWorld Beige G3 machines, OF versia@$l and 2.4, is broken.
These machines will most likely not be able to boot from thedhdrive unless the firmware is
patched. A firmware patch is included in the System Disk 2.8ility, available from Apple at
ftp://ftp.apple.com/developer/macosxserver/utiitigystemDisk2.3.1.smi.bin. After unpacking the
utility in MacOS, and launching it, select the Save buttomawe the firmware patches installed to
nvram.

3.6.2. Hardware Issues to Watch Out For

Many people have tried operating their 90 MHz CPU at 100 MH, & sometimes works, but is
sensitive to temperature and other factors and can actdaittyage your system. One of the authors
of this document over-clocked his own system for a year, had the system started aborting tee
program with an unexpected signal while it was compilingdperating system kernel. Turning the
CPU speed back down to its rated value solved the problem.

Thegcccompiler is often the first thing to die from bad memory modyler other hardware problems
that change data unpredictably) because it builds hugestfatetures that it traverses repeatedly. An
error in these data structures will cause it to execute agadllinstruction or access a non-existent
address. The symptom of this will lgecdying from an unexpected signal.
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3.6.2.1. More than 64 MB RAM

The Linux Kernel cannot always detect what amount of RAM yauéh If this is the case please look
at Section 5.2.
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4.1. Official Debian GNU/Linux CD-ROM Sets

By far the easiest way to install Debian GNU/Linux is from affi€dal Debian CD-ROM Set. You
can buy a set from a vendor (see the CD vendors page (httpvfdebian.org/CD/vendors/)). You
may also download the CD-ROM images from a Debian mirror aakenyour own set, if you have a
fast network connection and a CD burner (see the Debian CP (tp://www.debian.org/CD/) for
detailed instructions). If you have a Debian CD set and Cshaotable on your machine, you can
skip right to Chapter 5; much effort has been expended toreriba files most people need are there
on the CD. Although a full set of binary packages requiregs#h\CDs, it is unlikely you will need
packages on the third CD and above. You may also consideg tisnDVD version, which saves a
lot of space on your shelf and you avoid the CD shuffling mamath

If your machine doesn’t support CD booting, but you do havelasét, you can use an alternative
strategy such as floppy disk, hard disk, usb stick, net baananually loading the kernel from the

CD to initially boot the system installer. The files you need lhooting by another means are also
on the CD; the Debian network archive and CD folder orgaitomadre identical. So when archive

file paths are given below for particular files you need fortbap look for those files in the same

directories and subdirectories on your CD.

Once the installer is booted, it will be able to obtain all ttkeer files it needs from the CD.

If you don't have a CD set, then you will need to download tretafier system files and place them
on the floppy disk or hard disk or usb stick or a connected caenmo they can be used to boot the
installer.

4.2. Downloading Files from Debian Mirrors

To find the nearest (and thus probably the fastest) mirrog, thee list of Debian mirrors
(http://www.debian.org/distrib/ftplist).

When downloading files from a Debian mirror, be sure to dowahlibe files inbinary mode, not text
or automatic mode.

4.2.1. Where to Find Installation Images

The installation images are located on each Debian  mirror ithe

directory debian/dists/sarge/main/installer-powarpaent/images/
(http://http.us.debian.org/debian/dists/sarge/nivastdller-powerpc/current//images)
— the MANIFEST (http://http.us.debian.org/debian/disasge/main/installer-

powerpc/current//images/MANIFEST) lists each image asgurpose.
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4.3. Creating Floppies from Disk Images

Bootable floppy disks are generally used as a last resortdbthe installer on hardware that cannot
boot from CD or by other means.

Floppy disk booting reportedly fails on Mac USB floppy drives

Disk images are files containing the complete contents ofgp§lalisk inraw form. Disk images,
such asoot . i ng, cannot simply be copied to floppy drives. A special programsed to write the
image files to floppy disk imaw mode. This is required because these images are raw ref@gses
of the disk; it is required to do sector copy of the data from the file onto the floppy.

There are different techniques for creating floppies frosk dhages, which depend on your platform.
This section describes how to create floppies from disk irmagedifferent platforms.

No matter which method you use to create your floppies, youldhemember to flip the write-protect
tab on the floppies once you have written them, to ensure tigenat damaged unintentionally.

4.3.1. Writing Disk Images From a Linux or Unix System

To write the floppy disk image files to the floppy disks, you wgitbbably need root access to the
system. Place a good, blank floppy in the floppy drive. Nex,the command

$ dd if=filenane of =/dev/fd0 bs=1024 conv=sync ; sync

wheref i | ename is one of the floppy disk image files (see Section 4.2 for witatename should
be)./ dev/ fd0 is a commonly used name of the floppy disk device, it may beewifft on your
workstation . The command may return to the prompt before<Wass finished writing the floppy
disk, so look for the disk-in-use light on the floppy drive dwlsure that the light is out and the disk
has stopped revolving before you remove it from the drive.sOme systems, you'll have to run a
command to eject the floppy from the drive .

Some systems attempt to automatically mount a floppy diskwbe place it in the drive. You might
have to disable this feature before the workstation wilbwllyou to write a floppy inraw mode.
Unfortunately, how to accomplish this will vary based on yoperating system.

If writing a floppy on powerpc Linux, you will need to eject theeject program handles this nicely;
you might need to install it.

4.3.2. Writing Disk Images From DOS, Windows, or OS/2

If you have access to an i386 machine, you can use one of tlogvfioy programs to copy images to
floppies.

Therawritel andrawrite2 programs can be used under MS-DOS. To use these programsdke
sure that you are booted into DOS. Trying to use these pragfiaom within a DOS box in Windows,
or double-clicking on these programs from the Windows Epgai@s not expected to work.

Therwwrtwin program runs on Windows 95, NT, 98, 2000, ME, XP and probadtlriversions. To
use it you will need to unpack diskio.dll in the same diregtor

These tools can be found on the Official Debian CD-ROMs urttefttool s directory.
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4.3.3. Writing Disk Images From MacOS

An AppleScript, Make Debian Floppy, is available for bumpifloppies from the provided disk
image files. It can be downloaded from ftp://ftp2.sourcgéonet/pub/sourceforge/d/de/debian-
imac/MakeDebianFloppy.sit. To use it, just unstuff it onuyalesktop, and then drag any floppy
image file to it. You must have Applescript installed and dedlin your extensions manager. Disk
Copy will ask you to confirm that you wish to erase the floppy prateed to write the file image to
it.

You can also use the MacOS utiliBisk Copy directly, or the freeware utilitguntar. Ther oot . bi n
file is an example of a floppy image. Use one of the followinghnods to create a floppy from the
floppy image with these utilities.

4.3.3.1. Writing Disk Images with Disk Copy

If you are creating the floppy image from files which were araly on the official Debian
GNU/Linux CD, then the Type and Creator are already set ctye The following
Creator-Changer steps are only necessary if you downloaded the image files &r®ebian mirror.

1. Obtain Creator-Changer (ftp://uiarchive.uiuc.edwfors/ftp/ftp.info-mac.org/info-
mac/disk/creator-changer-284.hqgx) and use it to open theoot . bi n
file.

2. Change the Creator tlisk (Disk Copy), and the Type tbDi m(binary floppy image). The case
is sensitive for these fields.

3. Important: In the Finder, us€et | nf o to display the Finder information about the floppy image,
and “X" theFi | e Locked check box so that MacOS will be unable to remove the boot Islock
if the image is accidentally mounted.

4. Obtain Disk Copy; if you have a MacOS system or
CD it will very likely be there already, otherwise try
http://download.info.apple.com/Apple_Support_Argaghe Software Updates/English-
North_ American/Macintosh/Utilities/Disk_Copy/Disko@y 6.3.3.smi.bin.

5. RunDisk Copy, and selecttilities—Make a Floppy, then select théocked image file from
the resulting dialog. It will ask you to insert a floppy, thesk& you really want to erase it. When
done it should eject the floppy.

4.3.3.2. Writing Disk Images with suntar

1. Obtain suntar from (http://hyperarchive.lcs.mit.edu/HyperArchivethive/cmp/suntar-
223.hgx). Start thesuntar program and select “Overwrite Sectors...” from tBpeci al
menu.

2. Insert the floppy disk as requested, therHmiter (start at sector 0).
3. Select the oot . bi n file in the file-opening dialog.

4. After the floppy has been created successfully, seléet—Eject. If there are any errors writing
the floppy, simply toss that floppy and try another.

Before using the floppy you creates#f the write protect tab! Otherwise if you accidentally mount it
in MacOS, MacOS will helpfully ruin it.
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4.4. Preparing Files for USB Memory Stick Booting

For preparing the USB stick you will need a system where GNhlfk is already running and
where USB is supported. You should ensure that the usbgetdernel module is loadedddpr obe
usbh- st or age) and try to find out which SCSI device the USB stick has beenpadjto (in this ex-
ample/ dev/ sda is used). To write to your stick, you will probably have tortuff its write protection
switch.

Note, that the USB stick should be at least 128 MB in size (naktups are possible if you follow
Section 4.4.2).

4.4.1. Copying the files — the easy way

There is an all-in-one filad- nedi a/ boot . i ngy. gz which contains all the installer files (including
the kernel) as well agaboot and its configuration file. Create a partition of type "ApBeotstrap”
on your USB stick usingnac-fdisk's Ccommand and extract the image directly to that:

# zcat boot.ing.gz > /dev/sda2

Warning

Using this method will destroy anything already on the device. Make sure that you use the correct
device name for your USB stick.

After that, mount the USB memory stickqunt /dev/sda2 / mt), which will now have an HFS
filesystem on it, and copy a Debian netinst or businesscaddingge to it. Please note that the file
name must end ini so. Unmount the sticknmount / mt ) and you are done.

4.4.2. Copying the files — the flexible way

If you like more flexibility or just want to know what'’s goinggyou should use the following method
to put the files on your stick.

4.4.2.1. USB stick partitioning on PowerPC

Most USB sticks do not come pre-configured in such a way than®jrmware can boot from them,
so you will need to repartition the stick. On Mac systems, wan- f di sk / dev/ sda, initialise a
new partition map using thie command, and create a new partition of type Apple_Bootsisipg
theC command. (Note that the first "partition” will always be ttrertition map itself.) Then type

$ hf ormat /dev/sda2

Take care that you use the correct device name for your USB. Sthehformat command is con-
tained in thenf sut i | s Debian package.

In order to start the kernel after booting from the USB stiak, will put a boot loader on the stick.
Theyabootboot loader can be installed on an HFS filesystem and can befrgared by just editing

a text file. Any operating system which supports the HFS filteay can be used to make changes to
the configuration of the boot loader.
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The normalybin tool that comes witlyaboot does not yet understand USB storage devices, so you
will have to installyaboot by hand using théf sut i | s tools. Type

$ hnount /dev/sda2

$ hcopy -r /usr/lib/yaboot/yaboot
$ hattrib -c UNIX -t tbxi :yaboot
$ hattrib -b :

$ hunount

Again, take care that you use the correct device name. Thigigramust not be otherwise mounted
during this procedure. This procedure writes the boot lotwithe partition, and uses the HFS utilities
to mark it in such a way that Open Firmware will boot it. Havihgne this, the rest of the USB stick
may be prepared using the normal Unix utilities.

Mount the partition fount /dev/sda2 /mt) and copy the following files from the Debian
archives to the stick:

« vm i nux (kernel binary)

« initrd. gz (initial ramdisk image)

- yaboot . conf (yaboot configuration file)
« boot . neg (optional boot message)

« Optional kernel modules

Theyaboot . conf configuration file should contain the following lines:

defaul t =i nstall
r oot =/ dev/ram

nessage=/ boot . nsg

i mge=/vm i nux
| abel =i nst al |
initrd=/initrd. gz
initrd-size=10000
append="devfs=npunt, dall --"
read-only

Please note that theni t r d- si ze parameter may need to be increased, depending on the image yo
are booting.

4.4.2.2. Adding an ISO image

Now you should put any Debian ISO image (businesscard, staiimeven a full one) onto your stick
(if it fits). The file name of such an image must end irso.

If you want to install over the network, without using an I1S@aige, you will of course skip the
previous step. Moreover you will have to use the initial réskdrom thenet boot directory instead
of the one frorhd- medi a, becauséd- nedi a/ i ni t rd. gz does not have network support.

When you are done, unmount the USB memory sticto(int / nmt ) and activate its write protection
switch.
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4.5. Preparing Files for Hard Disk Booting

The installer may be booted using boot files placed on aniegikaird drive partition, either launched
from another operating system or by invoking a boot loadesadlly from the BIOS.

A full, “pure network” installation can be achieved usingsttechnique. This avoids all hassles of
removable media, like finding and burning CD images or stiinggvith too numerous and unreliable
floppy disks.

The installer cannot boot from files on an HFS+ file system. @&&System 8.1 and above may use
HFS+ file systems; NewWorld PowerMacs all use HFS+. To deterrwhether your existing file
system is HFS+, sele@et | nf o for the volume in question. HFS file systems appeakias OS

St andar d, while HFS+ file systems sayac OS Ext ended. You must have an HFS partition in
order to exchange files between MacOS and Linux, in partith&ainstallation files you download.

Different programs are used for hard disk installation eysbooting, depending on whether the
system is a “NewWorld” or an “OldWorld” model.

4.5.1. Hard Disk Installer Booting for OldWorld Macs

Theboot - f | oppy- hf s floppy uses miBoot to launch Linux installation, but miBoanaot easily
be used for hard disk booting. BootX, launched from MacO®psts booting from files placed on
the hard disk. BootX can also be used to dual-boot MacOS amaklafter your Debian installation is
complete. For the Performa 6360, it appears thalt cannot make the hard disk bootable. So BootX
is required on that model.

Download and unstuff the BootX distribution, availablerfrdittp://penguinppc.org/projects/bootx/,
or in the dists/woody/ mai n/ di sks- power pc/ current/power mac directory on Debian
http/ftp mirrors and official Debian CDs. Use Stuffit Expande extract it from its archive.
Within the package, there is an empty folder callédhux Ker nel s. Downloadl! i nux. bi n and

r andi sk. i mage. gz from thedi sks- power pc/ current/ power mac folder, and place them in the
Li nux Ker nel s folder. Then place thei nux Ker nel s folder in the active System Folder.

4.5.2. Hard Disk Installer Booting for NewWorld Macs

NewWorld PowerMacs support booting from a network or an I660CD-ROM, as well as loading
ELF binaries directly from the hard disk. These machineshwibt Linux directly viayaboot, which
supports loading a kernel and RAMdisk directly from an exatiion, as well as dual-booting with
MacOS. Hard disk booting of the installer is particularlypagpriate for newer machines without
floppy drives.BootX is not supported and must not be used on NewWorld PowerMacs.

Copy (not move) the following four files which you downloaded éarlfrom the Debian archives,
onto the root level of your hard drive (this can be accomplishyoption-dragging each file to the
hard drive icon).

« vnlinux
e initrd.gz
« yaboot

- yaboot . conf
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Make a note of the partition number of the MacOS partition reh@u place these files. If you have
the MacOSpdisk program, you can use the L command to check for the partitionber. You will
need this partition number for the command you type at thenGjdienware prompt when you boot
the installer.

To boot the installer, proceed to Section 5.1.2.3.

4.6. Preparing Files for TFTP Net Booting

If your machine is connected to a local area network, you nesgiibe to boot it over the network from
another machine, using TFTP. If you intend to boot the itetiah system from another machine, the
boot files will need to be placed in specific locations on thathine, and the machine configured to
support booting of your specific machine.

You need to setup a TFTP server, and for many machines, a B@G&WEr , or DHCP server.

BOOTP is an IP protocol that informs a computer of its IP adsl@nd where on the network to obtain
a boot image. The DHCP (Dynamic Host Configuration ProtoioB more flexible, backwards-
compatible extension of BOOTP. Some systems can only beguoefi via DHCP.

For PowerPC, if you have a NewWorld Power Macintosh macthitris,a good idea to use DHCP
instead of BOOTP. Some of the latest machines are unableotausing BOOTP.

The Trivial File Transfer Protocol (TFTP) is used to serve oot image to the client. Theoretically,
any server, on any platform, which implements these prd$oosay be used. In the examples in this
section, we shall provide commands for SunOS 4.x, SunOS5ea( Solaris), and GNU/Linux.

4.6.1. Setting up BOOTP server

There are two BOOTP servers available for GNU/Linux, the Chlkdtpd and the other is actu-
ally a DHCP server, 1S@hcpd, which are contained in thieoot p anddhcp packages in Debian
GNU/Linux.

To use CMUbootpd, you must first uncomment (or add) the relevant lineénc/ i net d. conf. On
Debian GNU/Linux, you can runpdat e-i netd --enabl e boot ps, then/etc/init.d/inetd
r el oad to do so. Elsewhere, the line in question should look like:

bootps dgram wudp wait root /usr/sbin/bootpd bootpd -i -t 120

Now, you must create aret c/ boot pt ab file. This has the same sort of familiar and cryptic format
as the good old BSri nt cap, t er ntcap, anddi skt ab files. See thédoot pt ab manual page for
more information. For CMWootpd, you will need to know the hardware (MAC) address of the
client. Here is an exampleet c/ boot pt ab:

client:\
hd=/tft pboot : \
bf =t f t pboot . i ng: \
i p=192. 168. 1. 90: \
smF255. 255. 255. 0:\
sa=192.168. 1. 1:\
ha=0123456789AB
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You will need to change at least the “ha” option, which spesithe hardware address of the client.
The “bf” option specifies the file a client should retrieve ViaTP; see Section 4.6.4 for more details.

By contrast, setting up BOOTP with 1S@hcpd is really easy, because it treats BOOTP clients as
a moderately special case of DHCP clients. Some archiest@quire a complex configuration for
booting clients via BOOTP. If yours is one of those, read thetisn Section 4.6.2. Otherwise, you
will probably be able to get away with simply adding thid ow boot p directive to the configuration
block for the subnet containing the client, and resdtpd with / et ¢/ i ni t. d/ dhcpd restart.

4.6.2. Setting up a DHCP server

One free software DHCP server is [Siicpd. In Debian GNU/Linux, this is available in thghcp
package. Here is a sample configuration file for it (usuadltyc/ dhcpd. conf):

option domai n-nanme "exanpl e. cont;

opti on domai n- nane-servers nsl. exanpl e. com
option subnet-nmask 255.255. 255.0

defaul t-| ease-tine 600;

max- | ease-ti ne 7200;

server-nane "servernanme"

subnet 192.168.1.0 net mask 255. 255. 255. 0 {
range 192.168.1.200 192.168. 1. 253;
option routers 192.168. 1. 1;

}

host clientnane {
filename "/tftpboot/tftpboot.inmg";
server-nane "servernane";
next - server server nang;
har dwar e et hernet 01: 23:45: 67: 89: AB;
fi xed-address 192. 168. 1. 90;

}

Note: the new (and preferredhcp3 package useset ¢/ dhcp3/ dhcpd. conf.

In this example, there is one serwr ver name which performs all of the work of DHCP server,
TFTP server, and network gateway. You will almost certamded to change the domain-name op-
tions, as well as the server name and client hardware addriee$i | ename option should be the
name of the file which will be retrieved via TFTP.

After you have edited théhcpd configuration file, restart it withet c/i nit. d/ dhcpd restart.

4.6.3. Enabling the TFTP Server

To get the TFTP server ready to go, you should first make satdfthd is enabled. This is usually
enabled by having something like the following lin¢/iet c/ i net d. conf :

tftp dgram udp wait nobody /usr/shin/tcpd in.tftpd /tftpboot

Debian packages will in general set this up correctly by aéfahen they are installed.

Look in that file and remember the directory which is used astjument oin.tftpd ; you’'ll need that
below. The-1 argument enables some versionsrofftpd to log all requests to the system logs; this
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is useful for diagnosing boot errors. If you've had to chahgec/ i net d. conf , you'll have to notify
the runningnetd process that the file has changed. On a Debian machingeturii nit. d/ i netd
r el oad; on other machines, find out the process IDifatd, and rurki I | - HUP i net d- pi d.

4.6.4. Move TFTP Images Into Place

Next, place the TFTP boot image you need, as found in Sectib,4n thetftpd boot image direc-
tory. Generally, this directory will bét f t pboot . You'll have to make a link from that file to the file
whichtftpd will use for booting a particular client. Unfortunatelygtfile name is determined by the
TFTP client, and there are no strong standards.

On NewWorld Power Macintosh machines, you will need to sethgyyaboot boot loader as the
TFTP boot imageYaboot will then retrieve the kernel and RAMdisk images via TFTRIlitsFor net
booting, use thgaboot - net boot . conf . Just rename this tpaboot . conf in the TFTP directory.

4.7. Automatic Installation

For installing on multiple computers it's possible to doljuhutomatic installations. Debian pack-
ages intended for this includeai (which uses an install servemgepl i cator, systeni nager,
aut oi nstal | , and the Debian Installer itself.

4.7.1. Automatic Installation Using the Debian Installer

The Debian Installer supports automating installs via pnéiguration files. A preconfiguration file
can be loaded from the network or from removable media, aed tsfill in answers to questions
asked during the installation process.

Although most dialogs used hiebi an-i nst al | er can be preseeded using this method, there are
some notable exceptions. You can (re)partition an entgle di use available free space on a disk; it is
not possible to use existing partitions. You currently anuse preseeding to set up RAID and LVM.
Also, with the exception of network driver modules, it is patssible to preconfigure kernel module
parameters.

The preconfiguration file is in the format used by the debaatfselections command. A well docu-
mented and working example that you can edit is in Section C.1

Alternatively, one way to get a complete file listing all thelues that can be preseeded is to do a
manual install, and then ugkebconf - get - sel ecti ons, from thedebconf-uti | s package, to
dump both the debconf database and the cdebconf database/iog/debian-installer/cdebconf to a
single file:

$ debconf-get-selections --installer > file
$ debconf-get-selections >> file

However, a file generated in this manner will have some itédrasghould not be preseeded, and the
file in Section C.1 is a better starting place for most users.

Once you have a preconfiguration file, you can edit it if nemgssand place it on a web server, or
copy it onto the installer’s boot media. Wherever you plaeefile, you need to pass a parameter to
the installer at boot time to tell it to use the file.
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To make the installer use a preconfiguration file downloadeomf the network, add
preseed/url=http://url/to/preseed.cfg to the kernelthmerameters. Of course the preconfiguration
will not take effect until the installer manages to set uptileéwork to download the file, so this is
most useful if the installer can set up the network via DHCEhauit asking any questions. You may
want to set the installation priority to critical to avoidyaquestions while the network is being
configured. See Section 5.2.1.

To place a preconfiguration file on a CD, you would need to réendlse ISO image to include your
preconfiguration file. See the manual page for mkisofs foaittetAlternatively, put the preseed file
on a floppy, and use preseed/file=/floppy/preseed.cfg
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5.1. Booting the Installer on PowerPC

5.1.1. Booting from a CD-ROM

The easiest route for most people will be to use a set of Debim If you have a CD set, and if your
machine supports booting directly off the CD, great! Simiplyert your CD, reboot, and proceed to
the next chapter.

Note that certain CD drives may require special drivers, thnd be inaccessible in the early instal-
lation stages. If it turns out the standard way of bootingeo€D doesn’t work for your hardware,
revisit this chapter and read about alternate kernels ataliation methods which may work for you.

Even if you cannot boot from CD-ROM, you can probably insta# Debian system components
and any packages you want from CD-ROM. Simply boot using ferdiht media, such as floppies.
When it's time to install the operating system, base system,aay additional packages, point the
installation system at the CD-ROM drive.

If you have problems booting, see Section 5.3.

Currently, the only PowerPC subarchitectures that supp®&+tROM booting are PReP and New
World PowerMacs. On PowerMacs, hold th&ey, or else the combination @ommand, Option,
Shift, andDeletekeys together while booting to boot from the CD-ROM.

OldWorld PowerMacs will not boot a Debian CD, because Old&/aomputers relied on a Mac
OS ROM CD boot driver to be present on the CD, and a free-sodtwearsion of this driver is not

available. All OldWorld systems have floppy drives, so useflbppy drive to launch the installer, and
then point the installer to the CD for the needed files.

If your system doesn’t boot directly from CD-ROM, you carllsaise the CD-ROM to install the
system. On NewWorlds, you can also use an OpenFirmware cachtoaboot from the CD-ROM
manually. Follow the instructions in Section 5.1.2.3 foobog from the hard disk, except use the
path toyabooton the CD at the OF prompt, such as

0 > boot cd:,\install\yaboot

5.1.2. Booting from Hard Disk

Booting from an existing operating system is often a corseinoption; for some systems it is the
only supported method of installation.

To boot the installer from hard disk, you will have alreadynmdeted downloading and placing the
needed files in Section 4.5.

5.1.2.1. Booting CHRP from OpenFirmware
Not yet written.
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5.1.2.2. Booting OldWorld PowerMacs from MacOS

If you set up BootX in Section 4.5.1, you can use it to boot ih®installation system. Double click
theBootX application icon. Click on th®ptions button and selediise Specified RAM Disk. This
will give you the chance to select thandi sk. i mage. gz file. You may need to select tido Video
Driver checkbox, depending on your hardware. Then clickiinex button to shut down MacOS and
launch the installer.

5.1.2.3. Booting NewWorld Macs from OpenFirmware

You will have already placed ther i nux, i ni trd. gz, yaboot, andyaboot . conf files at the root
level of your HFS partition in Section 4.5.2. Restart the pater, and immediately (during the chime)
hold down theDption, Command (cloverleaf/Apple) o, andf keys all together. After a few seconds
you will be presented with the Open Firmware prompt. At thenpt, type

0 > boot hd: x, yaboot

replacingx with the partition number of the HFS partition where the ledrand yaboot files were
placed, followed by &nter. On some machines, you may need toiuge0: instead ohd: . In a few
more seconds you will see a yaboot prompt

boot :

At yaboot'sboot : prompt, type eithernstal | orinstall vi deo=of only followed by aEnter.
Thevi deo=of onl y argument is for maximum compatibility; you can try itifist al I doesn’t work.
The Debian installation program should start.

5.1.3. Booting from USB memory stick

Currently, NewWorld PowerMac systems are known to supp&BWbooting.

Make sure you have prepared everything from Section 4.4 066 & Macintosh system from a USB
stick, you will need to use the Open Firmware prompt, sincerOpirmware does not search USB
storage devices by default. To get to the prompt, hold d@@mmand-Option-o-f all together while
booting (see Section 3.6.1).

You will need to work out where the USB storage device appé@arthe device tree, since
at the momentofpath cannot work that out automatically. Typgev / |s and deval i as
at the Open Firmware prompt to get a list of all known devicesl aevice aliases. On the
author’s system with various types of USB stick, paths suglusb0/ di sk, usb0/ hub/ di sk,

/ pci @ 2000000/ usb@b, 1/ di sk@, and/ pci @ 2000000/ usb@b, 1/ hub@/ di sk@ work.

Having worked out the device path, use a command like thi®td the installer:

boot usbO/disk:2,\\:tbxi

The 2 matches the Apple_HFS or Apple_Bootstrap partition ontéctviyou copied the boot image
earlier, and the\\ : t bxi partinstructs Open Firmware to boot from the file with an HF&tfipe of
"thxi" (i.e. yaboot) in the directory previously blessed wittattrib -b .

The system should now boot up, and you should be presentadheiboot : prompt. Here you can
enter optional boot arguments, or just Bitter.
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Warning

This boot method is new, and may be difficult to get to work on some NewWorld systems. If you have
problems, please file an installation report, as explained in Section 5.3.5.

5.1.4. Booting with TFTP

Booting from the network requires that you have a networkneation and a TFTP network boot
server (DHCP, RARP, or BOOTP).

The installation method to support network booting is désctin Section 4.6.
Currently, PReP and New World PowerMac systems supporonétiy.

On machines with Open Firmware, such as NewWorld Power Manggr the boot monitor
(see Section 3.6.1) and use the commaubt enet:Q PReP and CHRP boxes may have
different ways of addressing the network. On a PReP machyme; should try boot
server _i paddr, file,client_ipaddr.

5.1.5. Booting from Floppies

Booting from floppies is supported for PowerPC, althoughdieénerally only applicable for OldWorld
systems. NewWorld systems are not equipped with floppy slrimed attached USB floppy drives are
not supported for booting.

You will have already downloaded the floppy images you neadeltcreated floppies from the images
in Section 4.3.

To boot from theboot - f | oppy- hf s. i ng floppy, place it in floppy drive after shutting the system
down, and before pressing the power-on button.

Note: For those not familiar with Macintosh floppy operations: a floppy placed in the machine prior
to boot will be the first priority for the system to boot from. A floppy without a valid boot system
will be ejected, and the machine will then check for bootable hard disk partitions.

After booting, the oot . bi n floppy is requested. Insert the root floppy and pester. The installer
program is automatically launched after the root systenbkas loaded into memory.

5.1.6. PowerPC Boot Parameters

Many older Apple monitors used a 640x480 67Hz mode. If yodewiappears skewed on an older
Apple monitor, try appending the boot argumeritdeo=at yf b: vnode: 6 , which will select
that mode for most Mach64 and Rage video hardware. For Ragehd@ware, this changes to
vi deo=at y128f b: vinode: 6 .
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5.2. Boot Parameters

Boot parameters are Linux kernel parameters which are giyesed to make sure that peripherals
are dealt with properly. For the most part, the kernel can-getect information about your periph-
erals. However, in some cases you'll have to help the kerbél a

If this is the first time you're booting the system, try thealdf boot parameters (i.e., don't try setting
parameters) and see if it works correctly. It probably vilhot, you can reboot later and look for any
special parameters that inform the system about your haedwa

Information on many boot parameters can be found in the LiBootPrompt HOWTO
(http://www.tldp.org/HOWTO/BootPrompt-HOWTO.html), ileling tips for obscure hardware.
This section contains only a sketch of the most salient pat@ars. Some common gotchas are
included below in Section 5.3.

When the kernel boots, a message

Menory: avai | k/ total k avail abl e

should be emitted early in the processt al should match the total amount of RAM, in kilobytes.
If this doesn’t match the actual amount of RAM you have irsthlyou need to use theemer am
parameter, whereamis set to the amount of memory, suffixed with “k” for kilobytes “m” for
megabytes. For example, bathm=65536k andmem=64mmean 64MB of RAM.

If you are booting with a serial console, generally the kewik autodetect this. If you have a video-
card (framebuffer) and a keyboard also attached to the ctanpthich you wish to boot via serial
console, you may have to pass thensol e=devi ce argument to the kernel, whedevi ce is your
serial device, which is usually something likey S0.

5.2.1. Debian Installer Parameters

The installation system recognizes a few additional borapaterSwhich may be useful.

debconf/priority
This parameter sets the lowest priority of messages to Iptagisd.

The default installation usetebconf / pri ori t y=hi gh. This means that both high and critical
priority messages are shown, but medium and low prioritysagss are skipped. If problems are
encountered, the installer adjusts the priority as needed.

If you adddebconf/ pri ori t y=medi umas boot parameter, you will be shown the installation
menu and gain more control over the installation. Wheabconf/priority=Il ow

is used, all messages are shown (this is equivalent toekpert boot method). With
debconf/priority=critical, the installation system will display only critical messag
and try to do the right thing without fuss.

DEBIAN_FRONTEND

This boot parameter controls the type of user interface fmdtie installer. The current possible
parameter settings are:

» DEBI AN_FRONTEND=noni nt eractive

1. Note that the kernel accepts a maximum of 8 command line options amdr8renent options (including any options
added by default for the installer). If these numbers are exceedekiethels will drop any excess options and 2.6 kernels will
panic.
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« DEBI AN_FRONTEND=t ext

- DEBI AN_FRONTEND=newt

- DEBI AN_FRONTEND=s!| ang

- DEBI AN_FRONTEND=ncur ses
. DEBI AN_FRONTEND=bog|

. DEBI AN_FRONTEND=gt k

« DEBI AN _FRONTEND=cor ba

The default front end i®EBI AN_FRONTEND=newt . DEBI AN_FRONTEND=t ext may be prefer-
able for serial console installs. Generally only tiewt frontend is available on default install
media, so this is not very useful right now.

BOOT_DEBUG

Setting this boot parameter to 2 will cause the installeosttprocess to be verbosely logged.
Setting it to 3 makes debug shells available at strategittpai the boot process. (Exit the shells
to continue the boot process.)

BOOT _DEBUG=0
This is the default.

BOOT_DEBUG=1

More verbose than usual.

BOOT_DEBUG=2

Lots of debugging information.

BOOT_DEBUG=3

Shells are run at various points in the boot process to alletailéd debugging. Exit the
shell to continue the boot.

INSTALL_MEDIA_DEV

The value of the parameter is the path to the device to loaBééan installer from. For exam-
ple,1 NSTALL_MEDI A_DEV=/ dev/ f | oppy/ 0

The boot floppy, which normally scans all floppies and USBajerdevices it can to find the
root floppy, can be overridden by this parameter to only Iadke one device.
debian-installer/framebuffer

Some architectures use the kernel framebuffer to offeallaston in a number of languages.

If framebuffer causes a problem on your system you can distild feature by the parame-

terdebi an-i nstal | er/ f ranebuf f er =f al se. Problem symptoms are error messages about

bterm or bogl, a blank screen, or a freeze within a few minaftes starting the install.
debian-installer/probe/usb

Set tof al se to prevent probing for USB on boot, if that causes problems.
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netcfg/disable_dhcp

By default, thedebi an-i nst al | er automatically probes for network configuration via DHCP.
If the probe succeeds, you won't have a chance to review aadgehthe obtained settings. You
can get to the manual network setup only in case the DHCP gailke

If you have a DHCP server on your local network, but want td@itdecause e.g. it gives wrong
answers, you can use the parametetrcf g/ di sabl e_dhcp=t r ue to prevent configuring the
network with DHCP and to enter the information manually.

hw-detect/start_pcmcia
Set tof al se to prevent starting PCMCIA services, if that causes prokleBome laptops are
well known for this misbehavior.

preseed/url
Specify the url to a preconfiguration file to download and usautomating the install. See
Section 4.7.

preseed/file

Specify the path to a preconfiguration file to load to autonggthe install. See Section 4.7.

ramdisk_size

If you are using a 2.2.x kernel, you may need torsetdi sk_si ze=13000 .

5.3. Troubleshooting the Installation Process

5.3.1. Floppy Disk Reliability

The biggest problem for people using floppy disks to instalbian seems to be floppy disk reliability.

The boot floppy is the floppy with the worst problems, becatuseriead by the hardware directly,
before Linux boots. Often, the hardware doesn’t read aab#glias the Linux floppy disk driver, and
may just stop without printing an error message if it readsiirect data. There can also be failures in
the Driver Floppies most of which indicate themselves witlnad of messages about disk I/O errors.

If you are having the installation stall at a particular flgpghe first thing you should do is re-download
the floppy disk image and write it todifferent floppy. Simply reformatting the old floppy may not be
sufficient, even if it appears that the floppy was reformadted written with no errors. It is sometimes
useful to try writing the floppy on a different system.

One user reports he had to write the images to fldppse times before one worked, and then every-
thing was fine with the third floppy.

Other users have reported that simply rebooting a few tim#stive same floppy in the floppy drive
can lead to a successful boot. This is all due to buggy halaafirmware floppy drivers.
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5.3.2. Boot Configuration

If you have problems and the kernel hangs during the boosgaoesn’t recognize peripherals you
actually have, or drives are not recognized properly, tis¢tiing to check is the boot parameters, as
discussed in Section 5.2.

If you are booting with your own kernel instead of the one digobwith the installer, be sure that
CONFI G_DEVFS s set in your kernel. The installer requiré@\FI G_DEVFS.

Often, problems can be solved by removing add-ons and peafs) and then trying booting again.

If you have a large amount of memory installed in your machimere than 512M, and the installer
hangs when booting the kernel, you may need to include a brgan®ent to limit the amount of
memory the kernel sees, suchnasn=512m

5.3.3. Interpreting the Kernel Startup Messages

During the boot sequence, you may see many messages in thedor t find sonething , or

sonething not present,can't initialize something , Oreventhis driver rel ease
depends on sonet hing . Most of these messages are harmless. You see them becakseatbl for
the installation system is built to run on computers with gndifferent peripheral devices. Obviously,
no one computer will have every possible peripheral dedoghe operating system may emit a few
complaints while it looks for peripherals you don’t own. Ymay also see the system pause for a
while. This happens when it is waiting for a device to resp@mdi that device is not present on your
system. If you find the time it takes to boot the system unaetdyplong, you can create a custom
kernel later (see Section 8.4).

5.3.4. Bug Reporter

If you get through the initial boot phase but cannot comptle¢éeinstall, the bug reporter menu choice
may be helpful. It copies system error logs and configuratitrmation to a user-supplied floppy.
This information may provide clues as to what went wrong am to fix it. If you are submitting a
bug report you may want to attach this information to the kapmprt.

Other pertinent installation messages may be foundvar /| og/ during the installation, and
/var/ 1 og/ debi an-instal | er/ after the computer has been booted into the installed system

5.3.5. Submitting Installation Reports

If you still have problems, please submit an installatigpont. We also encourage installation reports
to be sent even if the installation is successful, so thatameget as much information as possible on
the largest number of hardware configurations.

Please use this template when filling out installation rep@nd file the report as a bug report against
thei nstal | ati on-reports pseudo package, by sending it toubni t @ugs. debi an. or g>.

Package: installation-reports
Boot net hod: <How did you boot the installer? CD? floppy? network?>
I mage version: <Fill in date and from where you got the imge>

Date: <Date and tine of the install>

Machi ne: <Description of machine (eg, |BM Thi nkpad R32)>
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Processor:
Menor y:
Partitions: <df -Tl will do; the raw partition table is preferred>

Qut put of Ispci and |spci -n:

Base System Installation Checklist:
[O = K, [E] = Error (please elaborate below), [ ] =didn't try it

Initial boot worked:
Configure network HW
Confi g network:

Det ect CD:

Load installer nodul es:
Detect hard drives:
Partition hard drives:
Create file systens:
Mount partitions:
Install base system
Install boot |oader:

[
[
[
[
[
[
[
[
[
[
[
Reboot : [

[ S S M S T S N S S —)

Coment s/ Pr obl ens:

<Description of the install, in prose, and any thoughts, coments
and ideas you had during the initial install.>

In the bug report, describe what the problem is, includirgl#ist visible kernel messages in the event
of a kernel hang. Describe the steps that you did which brotinghsystem into the problem state.
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6.1. How the Installer Works

The Debian Installer consists of a number of special-piegosnponents to perform each installation
task. Each component performs its task, asking the usetigness necessary to do its job. The
guestions themselves are given priorities, and the pyiofitquestions to be asked is set when the
installer is started.

When a default installation is performed, only essentiaffhpriority) questions will be asked. This
results in a highly automated installation process witleliiser interaction. Components are auto-
matically run in sequence; which components are run depedtdy on the installation method you
use and on your hardware. The installer will use defaultasfor questions that are not asked.

If there is a problem, the user will see an error screen, amah#taller menu may be shown in order to
select some alternative action. If there are no problenesigler will never see the installer menu, but
will simply answer questions for each component in turnidiesrerror notifications are set to priority
“critical” so the user will always be notified.

Some of the defaults that the installer uses can be influetyedgassing boot arguments
when debi an-install er is started. If, for example, you wish to force static network
configuration (DHCP is used by default if available), you Idowdd the boot parameter
net cf g/ di sabl e_dhcp=t r ue. See Section 5.2.1 for available options.

Power users may be more comfortable with a menu-drivenfattey where each step is controlled by
the user rather than the installer performing each stepraatioally in sequence. To use the installer
in a manual, menu-driven way, add the boot argundebtonf / pri ori t y=nmedi um

If your hardware requires you to pass options to kernel meslak they are installed, you will need
to start the installer in “expert” mode. This can be done blyeziusing theexpert command to start
the installer or by adding the boot argumeebconf / pri ori t y=I ow. Expert mode gives you full
control overdebi an-i nstal | er.

The normal installer display is character-based (as ogbtusthe now more familiar graphical inter-
face). The mouse is not operational in this environmenteHee the keys you can use to navigate
within the various dialogs. Th&ab or right arrow keys move “forward”, and th8hift-Tab or left
arrow keys move “backward” between displayed buttons alettens. Thaup anddown arrow se-
lect different items within a scrollable list, and also dttiee list itself. In addition, in long lists, you
can type a letter to cause the list to scroll directly to thetisa with items starting with the letter you
typed and us®g-Up andPg-Downto scroll the list in sections. Thepace barselects an item such
as a checkbox. UgEnter to activate choices.

Error messages are redirected to the third console. Youaaesa this console by pressibeft Alt -
F3 (hold the leftAlt key while pressing th&3 function key); get back to the main installer process
with Left Alt -F1.

These messages can also be foundhiar /| og/ messages. After installation, this log is copied

to /var/ | og/ debi an-instal | er/ messages on your new system. Other installation messages
may be found irl var / | og/ during the installation, antivar / | og/ debi an-i nstal | er/ after the
computer has been booted into the installed system.
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6.2. Components Introduction

Here is a list of installer components with a brief descoptof each component’s purpose. Details
you might need to know about using a particular componenina®ection 6.3.

main-menu

Shows the list of components to the user during installeratpmn, and starts a component when
it is selected. Main-menu’s questions are set to prioritgiwa, so if your priority is set to high
or critical (high is the default), you will not see the menuwn the other hand, if there is an error
which requires your intervention, the question priorityyne downgraded temporarily to allow
you to resolve the problem, and in that case the menu may appea

You can get to the main menu by selecting the “Back” buttoreadedly to back all the way out
of the currently running component.
languagechooser

Shows a list of languages and language variants. The iastall display messages in the chosen
language, unless the translation for that language is noiptie. When a translation is not
complete, English messages are shown.

countrychooser

Shows a list of countries. The user may choose the countriyésih.

kbd-chooser

Shows a list of keyboards, from which the user chooses theehvdtich matches his own.

hw-detect
Automatically detects most of the system’s hardware, iiclg network cards, disk drives, and
PCMCIA.

cdrom-detect

Looks for and mounts a Debian installation CD.

netcfg

Configures the computer’s network connections so it can conicate over the internet.

iso-scan
Looks for ISO file systems, which may be on a CD-ROM or on thel oive.

choose-mirror
Presents a list of Debian archive mirrors. The user may @htlos source of his installation
packages.

cdrom-checker
Checks integrity of a CD-ROM. This way the user may assurdhenself that the installation
CD-ROM was not corrupted.

lowmem

Lowmem tries to detect systems with low memory and then daesus tricks to remove un-
necessary parts akbi an-i nst al | er from the memory (at the cost of some features).
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anna
Anna’s Not Nearly APT. Installs packages which have beeneretd from the chosen mirror or
CD.

partman

Allows the user to partition disks attached to the systeraater file systems on the selected
partitions, and attach them to the mountpoints. Includeda#so interesting features like a fully
automatic mode or LVM support. This is the preferred panithg tool in Debian.

autopartkit

Automatically partitions an entire disk according to ptasser preferences.

partitioner
Allows the user to partition disks attached to the systema#ifoning program appropriate to
your computer’s architecture is chosen.

partconf
Displays a list of partitions, and creates file systems ors#iected partitions according to user
instructions.

Ivmcfg

Helps the user with the configuration of théM (Logical Volume Manager).

mdcfg
Allows the user to setup SoftwaRAID (Redundant Array of Inexpensive Disks). This Software
RAID is usually superior to the cheap IDE (pseudo hardwasRcontrollers found on newer
motherboards.

base-installer
Installs the most basic set of packages which would allonctiveputer to operate under Linux
when rebooted.

0s-prober

Detects currently installed operating systems on the céen@und passes this information to the
bootloader-installer, which may offer you an ability to adidcovered operating systems to the
bootloader’s start menu. This way the user could easily shab the boot time which operating
system to start.

bootloader-installer

Installs a boot loader program on the hard disk, which is s&mg for the computer to start up
using Linux without using a floppy or CD-ROM. Many boot loaslatlow the user to choose an
alternate operating system each time the computer boots.

base-config
Provides dialogs for setting up the base system packagesditng to user preferences. This is
normally done after rebooting the computer; it is the “fitgt’r of the new Debian system.

shell

Allows the user to execute a shell from the menu, or in thersgconsole.
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bugreporter

Provides a way for the user to record information on a floppgk @ihen trouble is encountered,
in order to accurately report installer software problemBébian developers later.

6.3. Using Individual Components

In this section we will describe each installer componeuigtail. The components have been grouped
into stages that should be recognizable for users. Theyrasepted in the order they appear during
the install. Note that not all modules will be used for evergtallation; which modules are actually
used depends on the installation method you use and on yodwéaee.

6.3.1. Setting up Debian Installer and Hardware
Configuration

Let's assume the Debian Installer has booted and you aregfats first screen. At this time, the
capabilities otiebi an-i nst al | er are still quite limited. It doesn’t know much about your haede,
preferred language, or even the task it should perform. Dworry. Becauseebi an-i nst al | er is
quite clever, it can automatically probe your hardwareateche rest of its components and upgrade
itself to a capable installation system. However, you s&kd to helglebi an- i nst al | er with some
information it can’t determine automatically (like selectyour preferred language, keyboard layout
or desired network mirror).

You will notice thatdebi an-i nstal | er performshardware detection several times during this
stage. The first time is targeted specifically at the hardwasgled to load installer components (e.g.
your CD-ROM or network card). As not all drivers may be avaigaduring this first run, hardware
detection needs to be repeated later in the process.

6.3.1.1. Check available memory

One of the first thingsebi an- i nst al | er does, is to check available memory. If the available mem-
ory is limited, this component will make some changes in tis¢sillation process which hopefully will
allow you to install Debian GNU/Linux on your system.

During a low memory install, not all components will be agaile. One of the limitations is that you
won't be able to choose a language for the installation.

6.3.1.2. Language selection

As the first step of the installation, select the languagehitivyou want the installation process to
proceed. The language names are listed in both Englishsfi#) and in the language itself (right
side); the names on the right side are also shown in the psypgt for the language. The list is
sorted on the English names.

The language you choose will be used for the rest of the Iatitat process, provided a translation

of the different dialogs is available. If no valid transtatiis available for the selected language, the
installer will default to English. The selected languagdl aiso be used to help select a suitable
keyboard layout.
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6.3.1.3. Country selection

If you selected a language in Section 6.3.1.2 which has nhamedne country associated with it (true
for Chinese, English, French, and many other languages)cga specify the country here. If you
chooseOther at the bottom of the list, you will be presented with a list fcauntries, grouped by
continent.

This selection will be used later in the installation pracespick the default timezone and a Debian
mirror appropriate for your geographic location. If thealdfs proposed by the installer are not suit-
able, you can make a different choice. The selected counggther with the selected language, may
also affect locale settings for your new Debian system.

6.3.1.4. Choosing a Keyboard

Keyboards are often tailored to the characters used in aitagey Select a layout that conforms to the
keyboard you are using, or select something close if thedaygblayout you want isn’t represented.
Once the system installation is complete, you'll be ablestect a keyboard layout from a wider range
of choices (rurkbdconfig as root after you have completed the installation).

Move the highlight to the keyboard selection you desire aredgEnter. Use the arrow keys to move
the highlight — they are in the same place in all national tsage keyboard layouts, so they are
independent of the keyboard configuration. An 'extendegbkard is one witlF1 throughF10keys
along the top row.

There are two keyboard layouts for US keyboards; the qwaegfusb-us (Apple USB) layout will
place the Alt function on th€ommand/Apple key (in the keyboard position next to tispacekey
similar toAlt on PC keyboards), while the qwerty/us (Standard) layoutphakce the Alt function on
the Option key (engraved with "alt’ on most Mac keyboards). In othempexts the two layouts are
similar.

6.3.1.5. Looking for the Debian Installer ISO Image

When installing via théxd-media method, there will be a moment where you need to find and mount
the Debian Installer iso image in order to get the rest ofistailation files. The componeisb-scan
does exactly this.

At first, iso-scanautomatically mounts all block devices (e.g. partitions)ich have some known
filesystem on them and sequentially searches for filenanaiagwith . i so (or. 1 SOfor that mat-
ter). Beware that the first attempt scans only files in the diectory and in the first level of subdi-
rectories (i.e. it findg what ever . i so,/ dat a/ what ever . i so, but not/ dat a/ t np/ what ever . i so0).
After an iso image has been fouridp-scanchecks its content to determine if the image is a valid
Debian iso image or not. In the former case we are done, irattexiso-scanseeks for another image.

In case the previous attempt to find an installer iso imags, fiab-scanwill ask you whether you
would like to perform a more thorough search. This pass dbjeshlook into the topmost directories,
but really traverses whole filesystem.

If iso-scandoes not discover your installer iso image, reboot back to poiginal operating system
and check if the image is named correctly (endingiino), if it is placed on a filesystem recognizable
by debi an-instal | er, and if it is not corrupted (verify the checksum). ExperiethdJnix users
could do this without rebooting on the second console.
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6.3.1.6. Configuring Network

As you enter this step, if the system detects that you have iian one network device, you'll
be asked to choose which device will be yquimary network interface, i.e. the one which you
want to use for installation. The other interfaces won't befigured at this time. You may configure
additional interfaces after installation is complete; gexinterfaces(5) man page.

By default,debi an-i nst al | er tries to configure your computer’s network automatically DHCP.

If the DHCP probe succeeds, you are done. If the probe faitgy be caused by many factors ranging
from unplugged network cable, to a misconfigured DHCP seédupmaybe you don’'t have a DHCP
server in your local network at all. For further explanatidmeck the error messages on the third
console. In any case, you will be asked if you want to retryf gou want to perform manual setup.
DHCP servers are sometimes really slow in their responedbysu are sure everything is in place,
try again.

The manual network setup in turn asks you a number of questibout your network, notablyP
addr ess, Net mask, Gat eway, Nane server addresses, and aHost name. Moreover, if you have
a wireless network interface, you will be asked to providary r el ess ESSI D and aVEP key.
Fill in the answers from Section 3.3.

Note: Some technical details you might, or might not, find handy: the program assumes the
network IP address is the bitwise-AND of your system’s IP address and your netmask. It will guess
the broadcast address is the bitwise OR of your system’s IP address with the bitwise negation of
the netmask. It will also guess your gateway. If you can't find any of these answers, use the
system'’s guesses — you can change them once the system has been installed, if necessary, by
editing / et c/ net wor k/ i nt er f aces. Alternatively, you can install et her conf , which will step you
through your network setup.

6.3.2. Partitioning and Mount Point Selection

At this time, after hardware detection has been executeaktiine,debi an- i nst al | er should be
at its full strength, customized for the user’s needs andyéado some real work. As the title of this
section indicates, the main task of the next few componéadsn partitioning your disks, creating
filesystems, assigning mountpoints and optionally coniiiguclosely related issues like LVM or
RAID devices.

6.3.2.1. Partitioning Your Disks

Now it is time to partition your disks. If you are uncomfortalwith partitioning, or just want to know
more details, see Appendix B.

First you will be given the opportunity to automatically paon either an entire drive, or free space on
adrive. This is also called “guided” partitioning. If you dot want to autopartition, chooséanually
edit partition table from the menu.

If you choose guided partitioning, you will be able to chofsen the schemes listed in the table
below. All schemes have their pros and cons, some of whicldiamissed in Appendix B. If you
are unsure, choose the first one. Bear in mind, that guidetipaing needs certain minimal amount
of free space to operate with. If you don't give it at least@hbGB of space (depends on chosen
scheme), guided partitioning will fail.
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Partitioning scheme Minimum space Created partitions

All files in one partition 600MB /', swap

Desktop machine 500MB /', / home, swap

Multi-user workstation 1GB /,/ home,/usr,/var,/tnp,
swap

After selecting a scheme, the next screen will show your nastitipn table, including information
on whether and how patrtitions will be formatted and wherg thidl be mounted.

The list of partitions might look like this:

I DE1 master (hda) - 6.4 GB WWDC AC36400L
#1 primary 16.4 MB ext 2 / boot
#2 primary 551.0 MB swap swap
#3 primary 5.8 GB ntfs

pri/log 8.2 MB FREE SPACE

I DE1 sl ave (hdb) - 80.0 GB ST380021A
#1 primary 15.9 MB ext 3
#2 primary 996.0 MB fat 16
#3 primry 3.9 GB xfs / hone
#5 | ogi cal 6.0 GB ext 3 /
#6 | ogi cal 1.0 GB ext3 / var
#7 logical 498.8 MB ext 3
#8 logical 551.5 MB swap swap
#9 | ogi cal 65.8 GB ext 2

This example shows two IDE harddrives divided into seveaatifions; the first disk has some free
space. Each partition line consists of the partition numitetype, size, optional flags, file system,
and mountpoint (if any).

This concludes the guided patrtitioning. If you are satisfigtth the generated partition table, you
can choosé-inish partitioning and write changes to disk from the menu to implement the new
partition table (as described at the end of this sectionyjouf are not happy, you can chooseodo
changes to partitions, to run guided partitioning again or modify the proposed}es as described
below for manual partitioning.

A similar screen to the one shown just above will be displaygau choose manual partitioning
except that your existing partition table will be shown arithaut the mount points. How to manually
setup your partition table and the usage of partitions by y@w Debian system will be covered in
the remainder of this section.

If you select a pristine disk which doesn’t have neitherifiarnts nor free space on it, you will be
offered to create a new partition table (this is needed socapucreate new partitions). After this a
new line entitled “FREE SPACE” should appear under the setbdisk.

If you select some free space, you will be offered to create partition. You will have to answer
a quick series of questions about its size, type (primanpgrchl), and location (beginning or end
of the free space). After this, you will be presented withadlet! overview of your new partition.
There are options like mountpoint, mount options, bootélblg, or way of usage. If you don't like
the preselected defaults, feel free to change them to ykingliE.g. by selecting the optiddse as:,
you can choose different filesystem for this partition inithg the possibility to use the partition for
swap, software RAID, LVM, or not use it at all. Other nice i@@&tis the possibility to copy data from
existing partition onto this one. When you are satisfied wabinynew partition, seledone setting
up the partition and you will be thrown back to theartman’s main screen.

47



Chapter 6. Using the Debian Installer

If you decide you want to change something about your pamtitsimply select the partition, which
will bring you to the partition configuration menu. Becausis s the same screen like when creating
a new patrtition, you can change the same set of options. Gmgwhich might not be very obvious
at a first glance is that you can resize the partition by selgthe item displaying the size of the
partition. Filesystems known to work are at least fatl63Zaext2, ext3 and swap. This menu also
allows you to delete a partition.

Be sure to create at least two partitions: one forrthat filesystem (which must be mounted/gsand
one forswap. If you forget to mount the root filesysterpartman won't let you continue until you
correct this issue.

Capabilities ofpartman can be extended with installer modules, but are dependeytumnsystem’s
architecture. So if you can't see all promised goodies, klifegu have loaded all required modules
(e.g.par t man- ext 3, part man- xf s, orpar t man- | vm.

After you are satisfied with partitioning, seldénish partitioning and write changes to disk from
the partitioning menu. You will be presented with a summdrghanges made to the disks and asked
to confirm that the filesystems should be created as requested

6.3.2.2. Configuring Logical Volume Manager (LVM)

If you are working with computers at the level of system adstiator or “advanced” user, you have
surely seen the situation where some disk partition (ugilaé most important one) was short on
space, while some other partition was grossly underusedamdhad to manage this situation with
moving stuff around, symlinking, etc.

To avoid the described situation you can use Logical Volunenadger (LVM). Simply said, with
LVM you can combine your partitionglysical volumes in LVM lingo) to form a virtual disc (so
calledvolume group), which can then be divided into virtual partitionisdical volumes). The point is
that logical volumes (and of course underlying volume ge)uan span across several physical discs.

Now when you realize you need more space for your old 160&Bre partition, you can simply add

a new 300GB disc to the computer, join it with your existinguwoe group and then resize the logical
volume which holds youf hone filesystem and voila — your users have some room again on their
renewed 460GB partition. This example is of course a bitsiwgplified. If you haven't read it yet,
you should consult the LVM HOWTO (http://www.tldp.org/HOWTIYYM-HOWTO.html).

LVM setup indebi an-i nst al | er is quite simple. At first, you have to mark your partitions ® b
used as physical volumes for LVM. (This is donepartman in the Partition settings menu where
you should seledtse as:——physical volume for LVM.) Then start thdvmcfg module (either di-
rectly frompartman or from thedebi an- i nst al | er 's main menu) and combine physical volumes
to volume group(s) under thilodify volume groups (VG) menu. After that, you should create
logical volumes on the top of volume groups from the m&fadify logical volumes (LV).

Note: There is no widely accepted standard to identify partitions containing LVM data on Apple
Power Macintosh hardware. On this particular hardware, the above procedure for creating physical
volumes and volume groups will not work. There is a good workaround for this limitation, provided
you are familiar with the underlying LVM tools.

To install using logical volumes on Power Macintosh hardware you should create all the disk
partitions for your logical volumes as usual. In the Partition settings menu you should choose Use
as:—Do Not Use for these partitions (you will not be offered the option to use the partition as a
physical volume). When you are done with creating all your partitions, you should start the logical
volume manager as usual. However, since no physical volumes have been created you must
now access the command shell available on the second virtual terminal (see Section 6.3.6.2) and
create them manually.
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Use the pvcreate command at the shell command prompt to create a physical volume on each of
your chosen partitions. Then use the vgcreate command to create each volume group you want.
You can safely ignore any errors about incorrect metadata area header checksums and fsync
failures while doing this. When you have finished creating all your volume groups, you should go
back to the first virtual terminal and skip directly to the lvmcfg menu items for logical volume
management. You will see your volume groups and you can create the logical volumes you need
as usual.

After returning fromlvmcfg back topartman, you will see any created logical volumes in the same
way as ordinary partitions (and you should treat them lila)th

6.3.2.3. Configuring Multidisk Device (Software RAID)

If you have more than one harddrhie your computer, you can usadcfg to setup your drives for
increased performance and/or better reliability of youad@he result is calletultidisk Device (or
after its most famous variaspftware RAID).

MD is basically a bunch of partitions located on differengékdi and combined together to form a
logical device. This device can then be used like an ordinary pamtifi.e. in partman you can
format it, assigh a mountpoint, etc.).

The benefit you gain depends on a type of a MD device you aréimge&urrently supported are:

RAIDO

Is mainly aimed at performance. RAIDO splits all incomingediatostripes and distributes them
equally over each disk in the array. This can increase thexdsplread/write operations, but when
one of the disks fails, you will looseverything (part of the information is still on the healthy
disk(s), the other pawtas on the failed disk).

The typical use for RAIDO is a partition for video editing.

RAID1

Is suitable for setups where reliability is the first concdtrconsists of several (usually two)
equally sized partitions where every partition containaotly the same data. This essentially
means three things. First, if one of your disks fails, yoll ktéve the data mirrored on the
remaining disks. Second, you can use only a fraction of thédable capacity (more precisely, it
is the size of the smallest partition in the RAID). Third, fiksds are load balanced among the
disks, which can improve performance on a server, such as sdfilver, that tends to be loaded
with more disk reads than writes.

Optionally you can have a spare disk in the array which wietthe place of the failed disk in
the case of failure.

RAIDS

Is a good compromise between speed, reliability and datandathcy. RAIDS splits all incom-
ming data into stripes and distributes them equally on afldne disks (similar to RAIDO).
Unlike RAIDO, RAIDS5 also computeparity information, which gets written on the remaining
disk. The parity disk is not static (that would be called RA)Dbut is changing periodically, so

1. To be honest, you can construct MD device even from partitionsingsith single physical drive, but that won't bring
you anything useful.
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the parity information is distributed equally on all diskghen one of the disks fails, the missing
part of information can be computed from remaining data &éngarity. RAID5 must consist of
at least three active partitions. Optionally you can havpaaesdisk in the array which will take
the place of the failed disk in the case of failure.

As you can see, RAID5 has similar degree of reliability likAIR1 while achieving less re-
dundancy. On the other hand it might be a bit slower on writerajon than RAIDO due to
computation of parity information.

To sum it up:

Type Minimum Spare Device Survives disk Available
Devices failure? Space

RAIDO 2 no no Size of the
smallest partition
multiplied by
number of devices
in RAID

RAID1 2 optional yes Size of the
smallest partition
in RAID

RAID5 3 optional yes Size of the
smallest partition
multiplied by
(number of
devices in RAID
minus one)

If you want to know the whole truth about Software RAID, haveak at Software RAID HOWTO
(http://lwww.tldp.org/HOWTO/Software-RAID-HOWTO.html).

Note: There is no widely accepted standard to identify partitions containing RAID data on Ap-
ple Power Macintosh hardware. This means that debi an-i nstal | er currently does not support
setting up RAID on this platform.

To create a MD device, you need to have the desired partitiatould consist of marked for use
in a RAID. (This is done irpartman in the Partition settings menu where you should selddse
as:—physical volume for RAID.)

Warning

Support for MD is a relatively new addition to the installer. You may experience problems for some
RAID levels and in combination with some bootloaders if you try to use MD for the root (/) filesystem.
For experienced users, it may be possible to work around some of these problems by executing some
configuration or installation steps manually from a shell.

Next, you should choos€onfigure software RAID from the mainpartman menu. On the first
screen ofmdcfg simply selectCreate MD device. You will be presented with a list of supported
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types of MD devices, from which you should choose one (e.g[RA What follows depends on the
type of MD you selected.

« RAIDO is simple — you will be issued with the list of availalRAID partitions and your only task
is to select the partitions which will form the MD.

- RAID1 is a bit more tricky. First, you will be asked to enteethumber of active devices and the
number of spare devices which will form the MD. Next, you n&edelect from the list of available
RAID partitions those that will be active and then those thiditbe spare. The count of selected
partitions must be equal to the number provided few secogds @on't worry. If you make a
mistake and select different number of partitions,dbbi an-i nstal | er won't let you continue
until you correct the issue.

+ RAID5 has similar setup procedure as RAID1 with the exceptiiat you need to use at ledistee
active partitions.

It is perfectly possible to have several types of MD at onae.dxample if you have three 200 GB
hard drives dedicated to MD, each containing two 100 GB fpams, you can combine first partitions
on all three disk into the RAIDO (fast 300 GB video editingtiaon) and use the other three partitions
(2 active and 1 spare) for RAID1 (quite reliable 100 GB pamtitfor / hone).

After you setup MD devices to your liking, you cdinish mdcfg to return back to th@artman to
create filesystems on your new MD devices and assign thenstra attributes like mountpoints.

6.3.3. Installing the Base System

Although this stage is the least problematic, it consumest tioe of the install because it downloads,
verifies and unpacks the whole base system. If you have a slmputer or network connection, this
could take some time.

6.3.3.1. Base System Installation

During the Base installation, package unpacking and seegsages are redirectedttoy3. You can
access this terminal by pressibgft Alt -F3; get back to the main installer process wlitft Alt -F1.

The unpack/setup messages generated by the base inmtalad saved iivar /| og/ nessages
when the installation is performed over a serial console.

As part of the installation, a Linux kernel will be installe@it the default priority, the installer will
choose one for you that best matches your hardware. In lovigritp modes, you will be able to
choose from a list of available kernels.

6.3.4. Making Your System Bootable

If you are installing a diskless workstation, obviouslypbing off the local disk isn't a meaningful
option, and this step will be skipped.

Note that multiple operating systems booting on a singlehimacis still something of a black art.
This document does not even attempt to document the varmatsnbanagers, which vary by archi-
tecture and even by subarchitecture. You should see yourrbanager's documentation for more
information.
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6.3.4.1. Detecting other operating systems

Before a boot loader is installed, the installer will attergpprobe for other operating systems which
are installed on the machine. If it finds a supported opegaystem, you will be informed of this dur-
ing the boot loader installation step, and the computerhltonfigured to boot this other operating
system in addition to Debian.

Note that multiple operating systems booting on a singletimads still something of a black art. The
automatic support for detecting and setting up boot loattelb®ot other operating systems varies by
architecture and even by subarchitecture. If it does nokwou should consult your boot manager's
documentation for more information.

Note: The installer may fail to detect other operating systems if the partitions on which they reside
are mounted when the detection takes place. This may occur if you select a mountpoint (e.g. /win)
for a partition containing another operating system in partman , or if you have mounted partitions
manually from a console.

6.3.4.2. Install Yaboot on a Hard Disk

Newer (mid 1998 and on) PowerMacs ysdootas their boot loader. The installer will set ygboot
automatically, so all you need is a small 820k partition ndit®otstrap” with typeApple_Bootstrap
created back in the partitioning component. If this step gl@tes successfully then your disk should
now be bootable and OpenFirmware will be set to boot Debia/(ENMux.

6.3.4.3. Install Quik on a Hard Disk

The boot loader for OldWorld Power Macintosh machinegu. You can also use it on CHRP. The
installer will attempt to set uguik automatically. The setup has been known to work on 7200,,7300
and 7600 Powermacs, and on some Power Computing clones.

6.3.4.4. Continue Without Boot Loader

This option can be used to complete the installation evemwioboot loader is to be installed, either
because the arch/subarch doesn’t provide one, or becansdsdesired (e.g. you will use existing
boot loader).

If you plan to manually configure your bootloader, you shailidck the name of the installed kernel
in/target/boot . You should also check that directory for the presence afidrd; if one is present,
you will probably have to instruct your bootloader to usédther information you will need are the
disk and partition you selected for youffilesystem and, if you chose to instalboot on a separate
partition, also your boot filesystem.

6.3.5. Finishing the First Stage

These are the last bits to do before rebooting to your newddebi mostly consists of tidying up
after thedebi an-i nstal | er.
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6.3.5.1. Finish the Installation and Reboot

This is the last step in the initial Debian installation pEss. You will be prompted to remove the boot
media (CD, floppy, etc) that you used to boot the installee ifistaller will do any last minute tasks,
and then reboot into your new Debian system.

6.3.6. Miscellaneous

The components listed in this section are usually not irewlin the installation process, but are
waiting in the background to help the user in case somethieg wrong.

6.3.6.1. Saving the installation logs

If the installation is successful, the logfiles createdyithe installation process will be automatically
saved td var/ | og/ debi an-i nst al | er/ on your new Debian system.

ChoosingSave debug logs from the main menu allows you to save the log files to a floppi.dis
This can be useful if you encounter fatal problems duringiniséallation and wish to study the logs
on another system or attach them to an installation report.

6.3.6.2. Using the Shell and Viewing the Logs

There is arExecute a Shell item on the menu. If the menu is not available when you needé¢o u
the shell, preskeft Alt -F2 (on a Mac keyboard)ption-F2) to switch to the secondrtual console.
That's theAlt key on the left-hand side of trepace bar and theF2 function key, at the same time.
This is a separate window running a Bourne shell clone caléd

At this point you are booted from the RAM disk, and there isratied set of Unix utilities available for
your use. You can see what programs are available with thenaordls /bin /sbin /usr/bin /usr/shin

and by typinghelp. The text editor isiano. The shell has some nice features like autocompletion and
history.

Use the menus to perform any task that they are able to do —h#tkasid commands are only there in
case something goes wrong. In particular, you should alwagshe menus, not the shell, to activate
your swap partition, because the menu software can't dédtatyou've done this from the shell. Press
Left Alt -F1 to get back to menus, or tygit if you used a menu item to open the shell.

6.3.6.3. Installation Over the Network

One of the more interesting componentsiéwork-console. It allows you to do a large part of the
installation over the network via SSH. The use of the netvimgilies you will have to perform the first
steps of the installation from the console, at least to thetjd setting up the networking. (Although
you can automate that part with Section 4.7.)

This component is not loaded into the main installation meypuefault, so you have to explicitly
ask for it. If you are installing from CD, you need to boot wittedium priority or otherwise invoke
the main installation menu and chodsead installer components from CD and from the list of
additional components selewttwork-console: Continue installation remotely using SSH. Suc-
cessful load is indicated by a new menu entry callehtinue installation remotely using SSH.

After selecting this new entry, you will be asked for a newspasrd to be used for connecting to the
installation system and for its confirmation. That’s all.viNgou should see a screen which instructs
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you to login remotely as the userstaller with the password you just provided. Another important
detail to notice on this screen is the fingerprint of this egst You need to transfer the fingerprint
securely to the “person who will continue the installatiemotely”.

Should you decide to continue with the installation locajigu can always predsnter, which will
bring you back to the main menu, where you can select anotimpanent.

Now let’s switch to the other side of the wire. As a preredaisyou need to configure your terminal
for UTF-8 encoding, because that is what the installaticstiesy uses. If you do not, remote instal-
lation will be still possible, but you may encounter stramtigplay artefacts like destroyed dialog
borders or unreadable non-ascii characters. Establighaannection with the installation system is
as simple as typing:

$ ssh -1 installer install_host

Wherei nst al | _host is either the name or IP address of the computer being iadtalefore the
actual login the fingerprint of the remote system will be tigpd and you will have to confirm that
it is correct.

Note: If you install several computers in turn and they happen to have the same IP address
or hostname, ssh will refuse to connect to such host. The reason is that it will have different
fingerprint, which is usually a sign of a spoofing attack. If you are sure this is not the case, you
will need to delete the relevant line from ~/ . ssh/ known_host s and try again.

After the login you will be presented with an initial screeheave you have two possibilities called
Start menu and Start shell. The former brings you to the main installer menu, where yan ¢
continue with the installation as usual. The latter starshell from which you can examine and
possibly fix the remote system. You should only start one S&isien for the installation menu, but
may start multiple sessions for shells.

Warning

After you have started the installation remotely over SSH, you should not go back to the installation
session running on the local console. Doing so may corrupt the database that holds the configuration
of the new system. This in turn may result in a failed installation or problems with the installed system.

Also, if you are running the SSH session from an X terminal, you should not resize the window as that
will result in the connection being terminated.

6.3.6.4. Running base-config From Within  debi an-i nstal | er

It is possible to configure the base system within the firgjesiastaller (before rebooting from the
hard drive), by runnindbase-configin a chroot environment. This is mainly useful for testing the
installer and should normally be avoided.



Chapter 7. Booting Into Your New Debian
System

7.1. The Moment of Truth

Your system’s first boot on its own power is what electricajierers call the “smoke test”.

If you are booting directly into Debian, and the system ddestart up, either use your original
installation boot media, or insert the custom boot floppyoifijnave one, and reset your system. This
way, you will probably need to add some boot argumentsrlik@t =r oot , wherer oot is your root
partition, such asdev/ sdal.

7.1.1. OldWorld PowerMacs

If the machine fails to boot after completing the instatiatiand stops with &oot: prompt, try

typing Li nux followed by Enter. (The default boot configuration iui k. conf is labeled Linux).
The labels defined inui k. conf will be displayed if you press th&b key at theboot : prompt.

You can also try booting back into the installer, and editimg/ t ar get / et ¢/ qui k. conf placed

there by thelnstall Quik on a Hard Disk step. Clues for dealing witlquik are available at
http://penguinppc.org/projects/quik/.

To boot back into MacOS without resetting the nvram, tpge at the OpenFirmware prompt (as-
suming MacOS has not been removed from the machine). Torohte©penFirmware prompt, hold
down thecommand-option-o-f keys while cold booting the machine. If you need to reset ther®
Firmware nvram changes to the MacOS default in order to baok ho MacOS, hold down the
command-option-p-r keys while cold booting the machine.

If you useBootX to boot into the installed system, just select your desirehéd in theLi nux
Ker nel s folder, un-choose the ramdisk option, and add a root devdoesponding to your installa-
tion; e.g./ dev/ hdas.

7.1.2. NewWorld PowerMacs

On G4 machines and iBooks, you can hold downdp&on key and get a graphical screen with a
button for each bootable OS, Debian GNU/Linux will be a batidth a small penguin icon.

If you kept MacOS and at some point it changes the OpenFireaot-device variable you should
reset OpenFirmware to its default configuration. To do tbisl llown thecommand-option-p-r keys
while cold booting the machine.

The labels defined ipaboot . conf will be displayed if you press th&ab key at theboot : prompt.

Resetting OpenFirmware on G3 or G4 hardware will cause itowt IDebian GNU/Linux by de-

fault (if you correctly partitioned and placed the Apple dBsirap partition first). If you have Debian
GNU/Linux on a SCSI disk and MacOS on an IDE disk this may natkeamnd you will have to enter

OpenFirmware and set the boot-device variaplén normally does this automatically.

After you boot Debian GNU/Linux for the first time you can addyaadditional options
you desire (such as dual boot options) tetc/yaboot.conf and run ybin to update
your boot partition with the changed configuration. Pleasadr the yaboot HOWTO
(http://penguinppc.org/projects/yaboot/doc/yabomtdn.shtml/) for more information.
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7.2. Debian Post-Boot (Base) Configuration

After booting, you will be prompted to complete the configiga of your basic system, and then

to select what additional packages you wish to install. Tipglieation which guides you through
this process is calletlase- confi g. Its concept is very similar to theéebi an-i nstal | er from

the first stage. Indeetase- confi g consists of a number of specialized components, where each
component handles one configuration task, contains “hidaemu in the background” and also uses
the same navigation system.

If you wish to re-run thebase- confi g at any point after installation is complete, as root run
base-confi g.

7.2.1. Configuring Your Time Zone

After a welcome screen, you will be prompted to configure youe zone. First select whether the
hardware clock of your system is set to local time or Greehwitean Time (GMT or UTC). The
time displayed in the dialog may help you decide on the cowption. Macintosh hardware clocks
are normally set to local time. If you want to dual-boot, stlecal time instead of GMT.

Depending on the location selected at the beginning of ttaliation process, you will next be shown
either a single timezone or a list of timezones relevanttfat bbcation. If a single timezone is shown,
chooseYes to confirm or choos&lo to select from the full list of timezones. If a list is showe)exct
your timezone from the list, or select Other for the full list

7.2.2. Setting Up Users And Passwords

7.2.2.1. Set the Root Password

Theroot account is also called thauper-user; it is a login that bypasses all security protection on
your system. The root account should only be used to perfgates administration, and only used
for as short a time as possible.

Any password you create should contain at least 6 charaetedsshould contain both upper- and
lower-case characters, as well as punctuation charadsks.extra care when setting your root pass-
word, since it is such a powerful account. Avoid dictionamyrds or use of any personal information
which could be guessed.

If anyone ever tells you they need your root password, bemdty wary. You should normally never
give your root password out, unless you are administeringaahine with more than one system
administrator.

7.2.2.2. Create an Ordinary User

The system will ask you whether you wish to create an ordinggr account at this point. This
account should be your main personal log-in. You shawlduse the root account for daily use or as
your personal login.

Why not? Well, one reason to avoid using root’s privilegeshat fit is very easy to do irreparable
damage as root. Another reason is that you might be trickedrimning aTrojan-horse program —
that is a program that takes advantage of your super-usegrgpde compromise the security of your
system behind your back. Any good book on Unix system adtnatien will cover this topic in more
detail — consider reading one if it is new to you.

56



Chapter 7. Booting Into Your New Debian System

You will first be prompted for the user’s full name. Then ybuie asked for a name for the user
account; generally your first name or something similar wiiffice and indeed will be the default.
Finally, you will be prompted for a password for this account

If at any point after installation you would like to createo#imer account, use treeldusercommand.

7.2.3. Setting Up PPP

If no network was configured during the first stage of the itegtian, you will next be asked whether
you wish to install the rest of the system using PPP. PPP istaqol used to establish dialup con-
nections with modems. If you configure the modem at this pdiet installation system will be able
to download additional packages or security updates framnternet during the next steps of the
installation. If you don’t have a modem in your computer oyafu prefer to configure your modem
after the installation, you can skip this step.

In order to configure your PPP connection, you will need sorfagimation from your Internet Service
Provider (ISP), including phone number, username, paskamd DNS servers (optional). Some ISPs
provide installation guidelines for Linux distributioriéou can use that information even if they don’t
specifically target Debian since most of the configuratioapeeters (and software) is similar amongst
Linux distributions.

If you do choose to configure PPP at this point, a program naoppdonfigwill be run. This program
helps you configure your PPP connectibake sure, when it asks you for the name of your dialup
connection, that you name it pr ovi der .

Hopefully, thepppconfig program will walk you through a trouble-free PPP connectietup. How-
ever, if it does not work for you, see below for detailed instions.

In order to setup PPP, you'll need to know the basics of filavirig and editing in GNU/Linux. To
view files, you should usmore, andzmore for compressed files with .agz extension. For example,
to view README. debi an. gz, type znor e READVE. debi an. gz. The base system comes with an
editor namedhano, which is very simple to use, but does not have a lot of featweu will probably
want to install more full-featured editors and viewersiasech aged, nvi, less andemacs

Edit/ et c/ ppp/ peer s/ provi der and replace dev/ modemwith / dev/ t t yS# where# stands for
the number of your serial port. In Linux, serial ports arerted from O; your first serial port is
/ dev/ t t ySO under Linux. On Macintoshes with serial ports, the modentigéev/ t t yS0 and the
printer portis/ dev/ t t yS1. The next step is to editet ¢/ chat scri pt s/ provi der and insert your
provider’s phone number, your user-name and passwordsétimnot delete the “\q” that precedes
the password. It hides the password from appearing in yayfilies.

Many providers use PAP or CHAP for login sequence insteadeaf mode authentication.
Others use both. If your provider requires PAP or CHAP, yonked to follow a different
procedure. Comment out everything below the dialing st(thg one that starts with “ATDT") in
/ etc/ chatscripts/provider, modify / et c/ ppp/ peer s/ provi der as described above, and
adduser name wherenane stands for your user-name for the provider you are tryingotmnect to.
Next, edit/ et c/ ppp/ pap- secrets or/ et c/ ppp/ chap- secr et s and enter your password there.

You will also need to edit etc/resol v.conf and add your provider's name server (DNS)
IP addresses. The lines ihetc/resol v.conf are in the following format:naneserver
xxx. xxx. xxx. xxx Where thexs stand for numbers in your IP address. Optionally, you caild
the usepeer dns option to the/ et c/ ppp/ peer s/ provi der file, which will enable automatic
choosing of appropriate DNS servers, using settings thetehost usually provides.
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Unless your provider has a login sequence different fronmtagrity of ISPs, you are done! Start the
PPP connection by typingon as root, and monitor the process uspigg command. To disconnect,
usepoff, again, as root.

Read/ usr/ shar e/ doc/ ppp/ README. Debi an. gz file for more information on using PPP on De-
bian.

For static SLIP connections, you will need to add thett ach command (from thenet - t ool s
package) intd et ¢/ i ni t . d/ net wor k. Dynamic SLIP will require thgnudi p package.

7.2.3.1. Setting Up PPP over Ethernet (PPPOE)

PPPOE is a protocol related to PPP used for some broadbandat@ms. There is currently no sup-
port in base configuration to help you set this up. Howevernibcessary software has been installed,
which means you can configure PPPOE manually at this stage @fistallation by switching to VT2
and runningoppoecont

7.2.4. Configuring APT

The main means that people use to install packages on treté@rsyis via a program callegbt-get,

from theapt packagé. Other front-ends for package management, fipgitude, synaptic and the
olderdselectalso use and depend apt-get These front-ends are recommended for new users, since
they integrate some additional features (package searelhith status checks) in a nice user interface.

APT must be configured so that it knows where to retrieve pgekdrom. The helper application
which assists in this task is callegt-setup.

The next step in your configuration process is to tell APT wtather Debian packages can be found.
Note that you can re-run this tool at any point after instadtaby runningapt-setup, or by manually
editing/ et ¢/ apt / sources. | i st.

If an official CD-ROM is in the drive at this point, then that €®DM should automatically be con-
figured as an apt source without prompting. You will noticis thecause you will see the CD-ROM
being scanned.

For users without an official CD-ROM, you will be offered amagr of choices for how Debian pack-
ages are accessed: FTP, HTTP, CD-ROM, or a local file system.

You should know that it’s perfectly acceptable to have a neinalb different APT sources, even for the
same Debian archivept-get will automatically pick the package with the highest versiumber
given all the available versions. Or, for instance, if yowéndoth an HTTP and a CD-ROM APT
source apt-getshould automatically use the local CD-ROM when possibld,@my resort to HTTP

if a newer version is available there. However, it is not adymtea to add unnecessary APT sources,
since this will tend to slow down the process of checking thisvork archives for new versions.

7.2.4.1. Configuring Network Package Sources

If you plan on installing the rest of your system via the netydhe most common option is to
select thent t p source. Thé t p source is also acceptable, but tends to be somewhat slovkéngna
connections.

Note that the actual program that installs packages is cdfigd. However, this package is more of a low-level tool.
apt-getis a higher-level tool as it will invoképkg as appropriate and also because it knows to install other packages which
are required for the package you're trying to install, as well as how t@vetthe package from your CD, the network, or
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The next step during the configuration of network packagecasus to tellapt-setupwhich country
you live in. This configures which of the official Debian Intet mirrors you will connect to. Depend-
ing on which country you select, you will be presented witlisadf possible servers. It's generally
fine to pick the one at the top of the list, but any of them shoudk. Note however that the mirror
list provided by the installation was generated when thisiea of Debian was released and some
mirrors may no longer be available.

After you have selected a mirror, you will be asked if a proggver should be used. A proxy server is
a server that will forward all your HTTP and/or FTP requestthe Internet and is most often used to
regulate and optimize access to the Internet on corpor&teris. In some networks only the proxy

server is allowed access to the Internet, in which case ydthawe to enter the name of the proxy
server. You may also have to include an user name and passwostl home users will not need to

specify a proxy server, although some ISPs may provide psexyers for their users.

After you select a mirror, your new network package sourdebeitested. If all goes well, you will
be prompted whether you want to add another package sofiggeu have any problems using the
package source you selected, try using a different mirritmg€efrom your country list or from the
global list), or try using a different network package s@urc

7.2.5. Package Installation

Next you will be offered a number of pre-rolled software cguofations offered by Debian. You
could always choose, package by package, what you wantt@lios your new machine. This is
the purpose of thaptitude program, described below. But this can be a long task witbradd4900
packages available in Debian!

So, you have the ability to choosasks first, and then add on more individual packages later. These
tasks loosely represent a number of different jobs or thymgswant to do with your computer, such

as “desktop environment”, “web server”, or “print serverBection C.3 lists the space requirements
for the available tasks.

Once you've selected your tasks, sel@ét At this point,aptitude will install the packages you've
selected.

Note: Even if you did not select any tasks at all, any standard, important, or required priority
packages that are not yet present on your system will be installed. This functionality is the same
as running t asksel -ris atthe command line, and currently involves a download of about 37M
of archives. You will be shown the number of packages to be installed, and how many kilobytes of
packages, if any, need to be downloaded.

If you do want to choose what to install on a package by packages, select the “manual package
selection” option intasksel If you select one or more tasks alongside this optaptjtude will be
called with the--visual-preview option. This means you will be able to reviéthe packages that are
to be installed. If you do not select any tasks, the norampitude screen will be displayed. After
making your selections you should preg$ to start the download and installation of packages.

2. You should know that to present this listase-configis merely invoking thetasksel program. For manual package
selection, theptitude program is being run. Any of these can be run at any time after installatiostiall (or remove) more
packages. If you are looking for a specific single package, afterllaiita is complete, simply rumapti tude instal l

package, wherepackage is the name of the package you are looking for.
3. Youcan also change the default selections. If you would like to seig@dditional package, uséew—New Package
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Note: If you choose “manual package selection” without selecting any tasks, no packages will be
installed by default. This means you can use this option if you want to install a minimal system,
but also that the responsibility for selecting any packages not installed as part of the base system
(before the reboot) that might be required for your system lies with you.

Of the 14900 packages available in Debian, only a small ritin@re covered by tasks offered
in the Task Installer. To see information on more packagébere use apt - cache search
search-string for some given search string (see the apt-cache(8) man ,paige)n aptitude as
described below.

7.2.5.1. Advanced Package Selection with aptitude

Aptitude is a modern program for managing packaggsditude allows you to select individual pack-
ages, set of packages matching given criteria (for advansers), or whole tasks.

The most basic keybindings are:

Key Action

Up, Down Move selection up or down.
Enter Open/collapse/activate item.
+ Mark package for installation.

- Mark package for removal.

d Show package dependencies.

g Actually download/install/remove packages.
o} Quit current view.

F10 Activate menu.

For more commands see the online help undeftkey.

7.2.6. Prompts During Software Installation

Each package you selected witiskselor aptitude is downloaded, unpacked and then installed in
turn by theapt-getanddpkg programs. If a particular program needs more informatiomfthe user,

it will prompt you during this process. You might also wantkiep an eye on the output during the

process, to watch for any installation errors (although wilbe asked to acknowledge errors which

prevented a package’s installation).

7.2.6.1. Settings for the X Server

On iMacs, and some older Macintoshes as well, the X Servéwaré doesn’t calculate appropri-
ate video settings. You will need to choose #hdvanced option during configuration of the video
settings. For the monitor's horizontal sync range, entet639 You can leave the default for vertical
refresh range.

The mouse device should be set ttev/ i nput/ mi ce.
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7.2.7. Configuring Your Mail Transport Agent

Today, email is a very important part of many people’s lifeits no surprise Debian lets you config-
ure your mail system right as a part of the installation pssc@he standard mail transport agent in
Debian isexim4, which is relatively small, flexible, and easy to learn.

You may ask if this is needed even if your computer is not coteteto any network. The short
answer is: Yes. The longer explanation: Some system easl{fikecron, quota, aide, ...) may send
you important notices via email.

So on the first screen you will be presented with several commail scenarios. Choose the one that
most closely resembles your needs:

internet site

Your system is connected to a network and your mail is sentecelved directly using SMTP.
On the following screens you will be asked a few basic quastitike your machine’s mail name,
or a list of domains for which you accept or relay mail.

mail sent by smarthost

In this scenario is your outgoing mail forwarded to anothachine, called a “smarthost”, which
does the actual job for you. Smarthost also usually stomsimg mail addressed to your com-
puter, so you don'’t need to be permanently online. That alsan®s you have to download your
mail from the smarthost via programs like fetchmail. Thisi@pis suitable for dial-up users.

local delivery only

Your system is not on a network and mail is sent or receivey baetween local users. Even if
you don'’t plan to send any messages, this option is highlgmegended, because some system
utilities may send you various alerts from time to time (dgloved “Disk quota exceeded”).
This option is also convenient for new users, because itrdiogsk any further questions.

no configuration at this time

Choose this if you are absolutely convinced you know whataeudoing. This will leave you
with an unconfigured mail system — until you configure it, yooni be able to send or receive
any mail and you may miss some important messages from ystersyutilities.

If none of these scenarios suits your needs, or if you needea digtup, you will need to edit con-
figuration files under theet c/ exi m4 directory after the installation is complete. More infotioa
aboutexim4 may be found underusr / shar e/ doc/ exi n4.

7.3. Log In

After you've installed packages, you'll be presented wiith kogin prompt. Log in using the personal
login and password you selected. Your system is now readgeo u

If you are a new user, you may want to explore the documemtattich is already installed on your
system as you start to use it. There are currently severalndectation systems, work is proceeding
on integrating the different types of documentation. Heesaafew starting points.

Documentation accompanying programs you have installed/igsr / shar e/ doc/ , under a subdi-
rectory named after the program. For example, the APT Usauisle for usingapt to install other
programs on your system, is located insr / shar e/ doc/ apt / gui de. ht ml /i ndex. htni .
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In addition, there are some special folders withinther / shar e/ doc/ hierarchy. Linux HOWTOs
are installed ingz format, in/ usr/ shar e/ doc/ HOMQ en-t xt /. After installing dhelp you will
find a browse-able index of documentation usr / shar e/ doc/ HTM./ i ndex. ht ni .

One easy way to view these documents isdo/ usr/ shar e/ doc/, and typel ynx followed by a
space and a dot (the dot stands for the current directory).

You can also typénf o command orman comrand to see documentation on most commands available
at the command prompt. Typirg:! p will display help on shell commands. And typing a command
followed by- - hel p will usually display a short summary of the command’s us#fge command’s
results scroll past the top of the screen, typeor e after the command to cause the results to pause
before scrolling past the top of the screen. To see a lisi cbahmands available which begin with a
certain letter, type the letter and then two tabs.

For a more complete introduction to Debian and GNU/Linux, e se
[ usr/ shar e/ doc/ debi an- gui de/ ht M / nof ranes/ i ndex. ht m .
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Chapter 8. Next Steps and Where to Go From
Here

8.1. If You Are New to Unix

If you are new to Unix, you probably should go out and buy somekls and do some reading. A lot
of valuable information can also be found in the Debian Rafee (http://www.debian.org/doc/user-
manuals#quick-reference). This list of Unix FAQs (httpuAv.fags.org/faqs/unix-fag/) contains a
number of UseNet documents which provide a nice historef@rence.

Linux is an implementation of Unix. The Linux Documentatidroject (LDP) (http://www.tldp.org/)
collects a number of HOWTOs and online books relating to Lidast of these documents can be in-
stalled locally; just install thdoc- | i nux- ht Ml package (HTML versions) or thioc- | i nux-t ext
package (ASCII versions), then look/imsr / shar e/ doc/ HOM Q. International versions of the LDP
HOWTOs are also available as Debian packages.

8.2. Orienting Yourself to Debian

Debian is a little different from other distributions. Eviéryou're familiar with Linux in other distri-
butions, there are things you should know about Debian tp Y@l to keep your system in a good,
clean state. This chapter contains material to help you gented; it is not intended to be a tutorial
for how to use Debian, but just a very brief glimpse of the eysfor the very rushed.

8.2.1. Debian Packaging System

The most important concept to grasp is the Debian packagitgrs. In essence, large parts of your
system should be considered under the control of the pauffagstem. These include:

« /usr (excluding/ usr/ 1 ocal)

« /var (you could make var /| ocal and be safe in there)
« /bin

e /shin

« /lib

For instance, if you replaceusr/ bi n/ per |, that will work, but then if you upgrade youyer |
package, the file you put there will be replaced. Experts edragund this by putting packages on
“hold” in aptitude.

One of the best installation methods is apt. You can use themand line versiorapt-get or full-
screen text version aptitude. Note apt will also let you mermin, contrib, and non-free so you can
have export-restricted packages as well as standard wersio
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8.2.2. Application Version Management

Alternative versions of applications are managed by updhiggnatives. If you are maintaining mul-
tiple versions of your applications, read the update-aétives man page.

8.2.3. Cron Job Management

Any jobs under the purview of the system administrator sthooé in /etc, since they are
configuration files. If you have a root cron job for daily, whgkor monthly runs, put them in
/etc/cron. {daily, weekl y, nont hl y}. These are invoked frorret ¢/ cr ont ab, and will run in
alphabetic order, which serializes them.

On the other hand, if you have a cron job that (a) needs to rua sgecial user, or (b) needs
to run at a special time or frequency, you can use eitherc/crontab, or, better yet,
/ etc/ cron. d/ what ever . These particular files also have an extra field that allowstgastipulate
the user under which the cron job runs.

In either case, you just edit the files and cron will notice nth@automatically. There is
no need to run a special command. For more information se&(&)o crontab(5), and
[ usr/ shar e/ doc/ cr on/ README. Debi an.

8.3. Further Reading and Information

If you need information about a particular program, you s$tidirst try man program orinfo
program

There is lots of useful documentation iMusr/share/doc as well. In particular,

/ usr/ shar e/ doc/ HOMO and/ usr/ shar e/ doc/ FAQ contain lots of interesting information. To
submit bugs, look at usr/ shar e/ doc/ debi an/ bug*. To read about Debian-specific issues for
particular programs, look @tusr / shar e/ doc/ (package name)/ README. Debi an.

The Debian web site (http://www.debian.org/) containsrgdajuantity of documentation about De-
bian. In particular, see the Debian GNU/Linux FAQ (httpWw.debian.org/doc/FAQ/) and the De-
bian Reference (http://www.debian.org/doc/user-masiteplick-reference). An index of more Debian
documentation is available from the Debian Documentatiojeet (http://www.debian.org/doc/ddp).
The Debian community is self-supporting; to subscribe ® @nmore of the Debian mailing lists, see
the Mail List Subscription (http://www.debian.org/MaifjLists/subscribe) page. Last, but not least,
the Debian Mailing List Archives (http://lists.debiangdrcontain a wealth of information on Debian.

A general source of information on GNU/Linux is the Linux [Dmeentation Project
(http://www.tldp.org/). There you will find the HOWTOs and ipters to other very valuable
information on parts of a GNU/Linux system.

8.4. Compiling a New Kernel

Why would someone want to compile a new kernel? It is often eoersary since the default ker-
nel shipped with Debian handles most configurations. Alsehin often offers several alternative



Chapter 8. Next Seps and Where to Go From Here

kernels. So you may want to check first if there is an alteveaternel image package that better
corresponds to your hardware. However, it can be usefulrgpde a new kernel in order to:

+ handle special hardware needs, or hardware conflicts watpri-supplied kernels

« use options of the kernel which are not supported in the ppplged kernels (such as high memory
support)

- optimize the kernel by removing useless drivers to speecoptime
. create a monolithic instead of a modularized kernel
« run an updated or development kernel

- |earn more about linux kernels

8.4.1. Kernel Image Management

Don't be afraid to try compiling the kernel. It's fun and ptafile.

To compile a kernel the Debian way, you need some packdgdsr oot , ker nel - package,

ker nel - sour ce- 2. 6. 8 (the most recent version at the time of this writing) and a éfers which
are probably already installed (séesr/share/ doc/ ker nel - package/ READMVE. gz for the
complete list).

This method will make a .deb of your kernel source, and, if flaue non-standard modules, make
a synchronized dependent .deb of those too. It's a bettertavayanage kernel imagesboot will
hold the kernel, the System.map, and a log of the active cdilditpr the build.

Note that you don’have to compile your kernel the “Debian way”; but we find that usthg packag-
ing system to manage your kernel is actually safer and edsifarct, you can get your kernel sources
right from Linus instead ofer nel - sour ce- 2. 6. 8, yet still use the&er nel - package compilation
method.

Note that you'll find complete documentation on usingernel - package under
/ usr/ shar e/ doc/ ker nel - package. This section just contains a brief tutorial.

Hereafter, we’ll assume you have free rein over your machime will extract your kernel source
to somewhere in your home directoryWe'll also assume that your kernel version is 2.6.8.
Make sure you are in the directory to where you want to unphekkernel sources, extract them
using tar xjf /usr/src/kernel-source-2.6.8.tar.bz2 and change to the directory
ker nel - sour ce- 2. 6. 8 that will have been created.

Now, you can configure your kernel. Ruake xconfi g if X11 is installed, configured and being
run; runmake menuconfi g otherwise (you'll need i bncur ses5- dev installed). Take the time to
read the online help and choose carefully. When in doubt titgically better to include the device
driver (the software which manages hardware peripheratd) as Ethernet cards, SCSI controllers,
and so on) you are unsure about. Be careful: other optionsetaded to a specific hardware, should
be left at the default value if you do not understand them. Doforget to select “Kernel module
loader” in “Loadable module support” (it is not selected ®falilt). If not included, your Debian
installation will experience problems.

Clean the source tree and resetkkenel - package parameters. To do that, deke- kpkg cl ean.

1.

There are other locations where you can extract kernel sounddsugld your custom kernel, but this is easiest as it does

not require special permissions.
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Now, compile the kernelf aker oot make- kpkg --revision=custom 1.0 kernel _i mage.
The version number of “1.0” can be changed at will; this ig pugersion number that you will use to
track your kernel builds. Likewise, you can put any word yite in place of “custom” (e.g., a host
name). Kernel compilation may take quite a while, dependimghe power of your machine.

If you require PCMCIA support, you'll also need to instalkthcnti a- sour ce package. Unpack
the gzipped tar file as root in the directorysr/ sr ¢ (it's important that modules are found where
they are expected to be found, namelysr/ src/ nodul es). Then, as root, darake- kpkg
nodul es_i nmage.

Once the compilation is complete, you can install your auskernel like any package. As root, do
dpkg -i ../kernel-image-2.6. 8-subarchitecture_custom 1. 0_power pc. deb. The
subarchitecture part is an optional sub-architecture, depending on whateeoptions you
set.dpkg -i kernel -i mage. .. will install the kernel, along with some other nice suppugti
files. For instance, the&system nmap will be properly installed (helpful for debugging kernel
problems), and boot/confi g-2. 6.8 will be installed, containing your current configuration
set. Your newker nel -i mage- 2. 6. 8 package is also clever enough to automatically use your
platform’s boot-loader to run an update on the bootingvalg you to boot without re-running the
boot loader. If you have created a modules package, e.guifgve PCMCIA, you'll need to install
that package as well.

It is time to reboot the system: read carefully any warnirgg the above step may have produced,
thenshut down -r now.

For more information on kernel -package, read the fine documentation in
/usr/ shar e/ doc/ ker nel - package.
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This document describes how to install Debian GNU/Linuxedor the PowerPC (“powerpc”) with
the newdebi an-i nstal | er. It is a quick walkthrough of the installation process whaitould
contain all the information you will need for most instal8hen more information can be useful, we
will link to more detailed explanations in the Debian GNUilk Installation Guide.

A.l. Preliminaries

If you encounter bugs during your install, please refer totiga 5.3.5 for instructions on how to
report them. If you have questions which cannot be answeydtlis document, please direct them
to the debian-boot mailing list (debian-boot@lists.dabdeg) or ask on IRC (#debian-boot on the
freenode network).

A.2. Booting the installer

The debian-cd team provides builds of CD images usielgi an-i nst al | er on the Debian CD
page (http://www.debian.org/CD/). For more informationwhere to get CDs, see Section 4.1.

Some installation methods require other images than CDesagection 4.2.1 explains how to find
images on Debian mirrors.

The subsections below will give the details about which iesagou should get for each possible
means of installation.

A.2.1. CDROM

There are two different netinst CD images which can be usednstall sarge with the
debi an-instal | er. These images are intended to boot from CD and install astditipackages
over a network, hence the name 'netinst’. The differencevéen the two images is that on the full
netinst image the base packages are included, whereas yeudcdownload these from the web if
you are using the business card image. If you'd rather, youged a full size CD image which will
not need the network to install. You only need the first CD efdbt.

Download whichever type you prefer and burn it to a CD. To lmBbwerMac from CD, press tloe
key while booting. See Section 5.1.1 for other ways to banhfCD.

A.2.2. Floppy

If you can't boot from CD, you can download floppy images totafisDebian. You need the
f1 oppy/ boot . i mg, thef | oppy/ r oot . i mg and possibly one of the driver disks.

The boot floppy is the one withoot . i ng on it. This floppy, when booted, will prompt you to insert
a second floppy — use the one withot . i mg on it.

If you're planning to install over the network, you will udlyeneed thef | oppy/ net - dri vers. i ng,
which contains additional drivers for many ethernet caadsl support for PCMCIA.

If you have a CD, but cannot boot from it, then boot from flog@ed usé! oppy/ cd-dri vers. i ng
on a driver disk to complete the install using the CD.

67



Appendix A. Installation Howto

Floppy disks are one of the least reliable media around, sprégared for lots of bad disks (see
Section 5.3.1). Eachi ny file you downloaded goes on a single floppy; you can use the ainand
to write it to /dev/fd0 or some other means (see Section 4.8dtails). Since you'll have more than
one floppy, it's a good idea to label them.

A.2.3. USB memory stick

It's also possible to install from removable USB storageicey. For example a USB keychain can
make a handy Debian install medium that you can take with ygwhere.

The easiest way to prepare your USB memory stick is to dowdrihoa medi a/ boot . i ng. gz, and
use gunzip to extract the 128 MB image from that file. Write ttmage directly to your memory stick,
which must be at least 128 mb in size. Of course this will @gsémything already on the memory
stick. Then mount the memory stick, which will now have a FA&dystem on it. Next, download a
Debian netinst CD image, and copy that file to the memory stiol filename is ok as long as it ends
in.iso.

There are other, more flexible ways to set up a memory stickséothe debian-installer, and it's
possible to get it to work with smaller memory sticks. Forailet see Section 4.4.

Booting Macintosh systems from USB storage devices ingiaanual use of Open Firmware. For
directions, see Section 5.1.3.

A.2.4. Booting from network

It's also possible to boatebi an-i nst al | er completely from the net. The various methods to net-
boot depend on your architecture and netboot setup. Theirilest boot / can be used to netboot
debi an-installer.

A.2.5. Booting from hard disk

It's possible to boot the installer using no removable mgligt just an existing hard disk, which can
have a different OS on it. Downloath- nedi a/ i ni trd. gz, hd- medi a/ v i nuz, and a Debian
CD image to the top-level directory of the hard disk. Makeestimat the CD image has a filename
ending in. i so. Now it's just a matter of booting linux with the initrd.

A.3. Installation

Once the installer starts, you will be greeted with an ihdizreen. PresEnter to boot, or read the
instructions for other boot methods and parameters (se®8é&c2).

After a while you will be asked to select your language. Use dhrow keys to pick a language
and pres&nter to continue. Next you'll be asked to select your countryhwtite choices including

countries where your language is spoken. If it's not on trartdist, a list of all the countries in the
world is available.

You may be asked to confirm your keyboard layout. Choose tfeitl@inless you know better.

Now sit back while debian-installer detects some of youdtare, and loads the rest of itself from
CD, floppy, USB, etc.
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Next the installer will try to detect your network hardwarelaset up networking by DHCP. If you are
not on a network or do not have DHCP, you will be given the oppoty to configure the network
manually.

Now it is time to partition your disks. First you will be givéne opportunity to automatically partition
either an entire drive, or free space on a drive. This is regended for new users or anyone in a hurry,
but if you do not want to autopartition, choose manual fromrtienu.

On the next screen you will see your partition table, how theifoons will be formatted, and where
they will be mounted. Select a partition to modify or delétdfiyou did automatic partitioning, you
should just be able to choo&énished partitioning from the menu to use what it set up. Remember
to assign at least one partition for swap space and to mouattiign on/ . Appendix B has more
information about partitioning.

Now debi an-i nstal | er formats your partitions and starts to install the base systehich can
take a while. That is followed by installing a kernel.

The last step is to install a boot loader. If the installeledet other operating systems on your com-
puter, it will add them to the boot menu and let you know.

debi an-i nst al | er will now tell you that the installation has finished. Remokie tdrom or other
boot media and hiEnter to reboot your machine. It should boot up into the next stdgbeinstall
process, which is explained in Chapter 7.

If you need more information on the install process, see @&hna#p

A.4. Send us an installation report

If you successfully managed an installation wilébi an-i nst al | er, please take time to provide
us with a report. There is a template namedstal | -report.tenplate in the /root
directory of a freshly installed system. Please fill it outldile it as a bug against the package
instal | ation-reports, as explained in Section 5.3.5.

If you did not reach base-config or ran into other trouble, gmbably found a bug in debian-installer.
To improve the installer it is necessary that we know abaertilso please take the time to report them.
You can use an installation report to report problems; ifitis¢éall completely fails, see Section 5.3.4.

A.5. And finally..

We hope that your Debian installation is pleasant and thaffiypal Debian useful. You might want to
read Chapter 8.
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B.1. Deciding on Debian Partitions and Sizes

At a bare minimum, GNU/Linux needs one partition for its&hu can have a single partition contain-
ing the entire operating system, applications, and yowsqr&l files. Most people feel that a separate
swap partition is also a necessity, although it's not dyrictie. “Swap” is scratch space for an oper-
ating system, which allows the system to use disk storageidedl memory”. By putting swap on a
separate partition, Linux can make much more efficient use lbis possible to force Linux to use a
regular file as swap, but it is not recommended.

Most people choose to give GNU/Linux more than the minimumber of partitions, however. There
are two reasons you might want to break up the file system imtanaber of smaller partitions. The
first is for safety. If something happens to corrupt the filsteyn, generally only one partition is
affected. Thus, you only have to replace (from the backups/gdeen carefully keeping) a portion
of your system. At a bare minimum, you should consider cngatihat is commonly called a “root
partition”. This contains the most essential componentthefsystem. If any other partitions get
corrupted, you can still boot into GNU/Linux to fix the systefrhis can save you the trouble of
having to reinstall the system from scratch.

The second reason is generally more important in a busie¢tasgs but it really depends on your use
of the machine. For example, a mail server getting spammtdeamnail can easily fill a partition. If
you made var/ mai | a separate partition on the mail server, most of the systéimamain working
even if you get spammed.

The only real drawback to using more partitions is that itfiem difficult to know in advance what
your needs will be. If you make a partition too small then ydll @ither have to reinstall the system
or you will be constantly moving things around to make roorthimundersized partition. On the other
hand, if you make the partition too big, you will be wastingep that could be used elsewhere. Disk
space is cheap nowadays, but why throw your money away?

B.2. The Directory Tree

Debian GNU/Linux adheres to the Filesystem Hierarchy Stesh@http://www.pathname.com/fhs/)
for directory and file naming. This standard allows userssaftivare programs to predict the location
of files and directories. The root level directory is represd simply by the slash. At the root level,
all Debian systems include these directories:

Directory Content

bi n Essential command binaries

boot Static files of the boot loader

dev Device files

etc Host-specific system configuration

hone User home directories

lib Essential shared libraries and kernel modules
medi a Contains mount points for replaceable media
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Directory Content

mt Mount point for mounting a file system
temporarily

proc Virtual directory for system information (2.4 and
2.6 kernels)

r oot Home directory for the root user

sbhin Essential system binaries

sys Virtual directory for system information (2.6
kernels)

tnp Temporary files

usr Secondary hierarchy

var Variable data

opt Add-on application software packages

The following is a list of important considerations regagldirectories and partitions. Note that disk
usage varies widely given system configuration and specsige patterns. The recommendations
here are general guidelines and provide a starting poirgdditioning.

« Theroot partition must always physically contairet c,/ bi n,/ sbi n,/1i b and/ dev, otherwise
you won't be able to boot. Typically 150-250 MB is needed f@ toot partition.

« /usr: contains all user programs/ysr/bin), libraries (usr/lib), documentation
(/ usr/ shar e/ doc), etc. This is the part of the file system that generally takgsnost space.
You should provide at least 500 MB of disk space. This amohatkl be increased depending on
the number and type of packages you plan to install. A gesaenmukstation or server installation
should allow 4-6 GB.

- /var: variable data like news articles, e-mails, web sites, ltas, the packaging system cache,
etc. will be placed under this directory. The size of thiediory depends greatly on the usage of
your system, but for most people will be dictated by the pgekaanagement tool’'s overhead. If
you are going to do a full installation of just about evergthDebian has to offer, all in one session,
setting aside 2 or 3 gigabyte of space ferar should be sufficient. If you are going to install in
pieces (that is to say, install services and utilities,dioltd by text stuff, then X, ...), you can get
away with 300-500 MB. If hard drive space is at a premium angl gon’'t plan on doing major
system updates, you can get by with as little as 30 or 40 MB.

-/t np: temporary data created by programs will most likely go is tlirectory. 40-100 MB should
usually be enough. Some applications — including archiveimaators, CD/DVD authoring tools,
and multimedia software — may usenp to temporarily store image files. If you plan to use such
applications, you should adjust the space availabla irp accordingly.

- [ hone: every user will put his personal data into a subdirectorthif directory. Its size depends
on how many users will be using the system and what files are tetdred in their directories.
Depending on your planned usage you should reserve aboWBO@r each user, but adapt this
value to your needs. Reserve a lot more space if you plan @&t of multimedia files (MP3,
movies) in your home directory.
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B.3. Recommended Partitioning Scheme

For new users, personal Debian boxes, home systems, amdintle-user setups, a singlgartition
(plus swap) is probably the easiest, simplest way to go. Kewé your partition is larger than around
6GB, choose ext3 as your partition type. Ext2 partitionsdngeriodic file system integrity checking,
and this can cause delays during booting when the partitarge.

For multi-user systems or systems with lots of disk spatebpést to put/ usr, / var, / t mp, and
/ horre each on their own partitions separate from thgartition.

You might need a separateasr/ | ocal partition if you plan to install many programs that are natpa
of the Debian distribution. If your machine will be a mail ger, you might need to makesar / mai |

a separate partition. Often, puttihgnp on its own partition, for instance 20 to 50MB, is a good idea.
If you are setting up a server with lots of user accountsgserally good to have a separate, large
/ home partition. In general, the partitioning situation variesrh computer to computer depending
on its uses.

For very complex systems, you should see the Multi  Disk HOWTO
(http://www.tldp.org/HOWTO/Multi-Disk-HOWTO.html). Tlsi contains in-depth information,
mostly of interest to ISPs and people setting up servers.

With respect to the issue of swap partition size, there arsyméews. One rule of thumb which

works well is to use as much swap as you have system memofngoltsaouldn’t be smaller than

16MB, in most cases. Of course, there are exceptions to thksse If you are trying to solve 10000
simultaneous equations on a machine with 256MB of memony,ngay need a gigabyte (or more) of
swap.

On 32-bit architectures (1386, m68k, 32-bit SPARC, and R&@, the maximum size of a swap par-
tition is 2GB. That should be enough for nearly any instaltatHowever, if your swap requirements

are this high, you should probably try to spread the swapsacdifferent disks (also called “spin-

dles”) and, if possible, different SCSI or IDE channels. Keenel will balance swap usage between
multiple swap partitions, giving better performance.

As an example, an older home machine might have 32MB of RAM arild7GB IDE drive on
/ dev/ hda. There might be a 500MB partition for another operatingesystn/ dev/ hdal, a 32MB
swap partition ori dev/ hda3 and about 1.2GB ohdev/ hda2 as the Linux partition.

For an idea of the space taken by tasks you might be intergsteltling after your system installation
is complete, check Section C.3.

B.4. Device Names in Linux

Linux disks and partition names may be different from othgerating systems. You need to know
the names that Linux uses when you create and mount pastititere’s the basic naming scheme:

« The first floppy drive is nameftdev/ f dO.

« The second floppy drive is namédev/ f d1.

« The first SCSI disk (SCSI ID address-wise) is namedv/ sda.

« The second SCSI disk (address-wise) is nafsl// sdb, and so on.

+ The first SCSI CD-ROM is namediev/ scd0, also known ag dev/ sr 0.
« The master disk on IDE primary controller is nameatév/ hda.

« The slave disk on IDE primary controller is namiedkv/ hdb.
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. The master and slave disks of the secondary controller caraltedd/ dev/ hdc and/ dev/ hdd,
respectively. Newer IDE controllers can actually have tharmels, effectively acting like two
controllers.

The partitions on each disk are represented by appendingimaenumber to the disk namedal
andsda2 represent the first and second partitions of the first SCRldtfise in your system.

Here is a real-life example. Let's assume you have a system28CSI disks, one at SCSI address 2
and the other at SCSI address 4. The first disk (at addressi®risiamedda, and the seconsldb.

If the sda drive has 3 partitions on it, these will be nameth1, sda2, andsda3. The same applies
to thesdb disk and its partitions.

Note that if you have two SCSI host bus adapters (i.e., chetsd, the order of the drives can get
confusing. The best solution in this case is to watch the bmssages, assuming you know the drive
models and/or capacities.

B.5. Debian Partitioning Programs

Several varieties of partitioning programs have been adpt Debian developers to work on various
types of hard disks and computer architectures. Followsng list of the program(s) applicable for
your architecture.

partman

Recommended partitioning tool in Debian. This Swiss armifeknan also resize partitions,
create filesystems and assign them to the mountpoints.

cfdisk
A simple-to-use, full-screen disk partitioner for the rekus.

Note thatcfdisk doesn’'t understand FreeBSD partitions at all, and, agawicd names may
differ as a result.

mac-fdisk
Mac-aware version dfisk.

One of these programs will be run by default when you séactition a Hard Disk. If the one which
is run by default isn’t the one you want, quit the partitiqrgw to the shellt(t y2) by pressingAlt
andF2 keys together, and manually type in the name of the progranwgmt to use (and arguments,
if any). Then skip théartition a Hard Disk step indebian-installer and continue to the next step.

If you will be working with more than 20 partitions on your idésk, you will need to create devices
for partitions 21 and beyond. The next step of initializihg partition will fail unless a proper device
is present. As an example, here are commands you can usg2nor under Execute A Shell to add
a device so the 21st partition can be initialized:

# cd /dev

# nknod hda2l b 3 21
# chgrp di sk hda21l
# chnod 660 hda2l

Booting into the new system will fail unless proper devices resent on the target system. After
installing the kernel and modules, execute:
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# cd /target/dev

# nknod hda2l b 3 21
# chgrp di sk hda21
# chnmod 660 hda2l

One key point when partitioning for Mac type disks is that theap partition is identified
by its name; it must be named “swap”. All Mac linux partitioase the same partition type,
Apple_UNIX_SRV2. Please read the fine manual. We also stggeding the mac-fdisk Tutorial
(http://penguinppc.org/projects/yaboot/doc/macKeiasics.shtml), which includes steps you
should take if you are sharing your disk with MacOS.

B.5.1. Partitioning Newer PowerMacs

If you are installing onto a NewWorld PowerMac you must ceeatspecial bootstrap partition to
hold the boot loader. The size of this partition must be 800KH its partition type must bap-
ple Bootstrap. If the bootstrap partition is not created with tApple Bootstrap type your machine
cannot be made bootable from the hard disk. This partitionezesily be created by creating a new
partition inpartman and telling it to use it as a “NewWorld boot partition”, oramac-fdisk using the

b command.

The special partition type Apple_Bootstrap is requiredrievpnt MacOS from mounting and damag-
ing the bootstrap partition, as there are special modifinatmade to it in order for OpenFirmware to
boot it automatically.

Note that the bootstrap partition is only meant to hold 3 wemnall files: theyabootbinary, its config-
urationyaboot . conf, and a first stage OpenFirmware loadévoot.b. It need not and must not be
mounted on your file system nor have kernels or anything elp&d to it. Theybin andmkofboot
utilities are used to manipulate this partition.

In order for OpenFirmware to automatically boot Debian GNWix the bootstrap partition should
appear before other boot partitions on the disk, espediédlgOS boot partitions. The bootstrap par-
tition should be the first one you create. However, if you ad@etstrap partition later, you can use
mac-fdisk's r command to reorder the partition map so the bootstrap jpariiomes right after the
map (which is always partition 1). It's the logical map ordeot the physical address order, that
counts.

Apple disks normally have several small driver partitiolfistou intend to dual boot your machine
with MacOSX, you should retain these partitions and a sm&lshpartition (800k is the minimum
size). That is because MacOSX, on every boot, offers taalirt any disks which do not have active
MacOS partitions and driver partitions.
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C.1. Preconfiguration File Example

This is a complete working example of a preconfiguration file dn automated install. Its use is
explained in Section 4.7. You may want to uncomment somesolities before using the file.

Note: In order to be able to properly present this example in the manual, we've had to split some
lines. This is indicated by the use of the line-continuation-character “\" and extra indentation in the
next line. In a real preconfiguration file, these split lines have to be joined into one single line. If
you do not, preconfiguration will fail with unpredictable results.

A “clean” example file is available from ../example-preseed.txt.

#HHE Start up.

To use a preseed file, you'll first need to boot the installer,
and tell it what preseed file to use. This is done by passing the
kernel a boot paraneter, either manually at boot or by editing the
syslinux.cfg (or simlar) file and adding the paraneter to the end
of the append line(s) for the kernel.

If you' re netbooting, use this:
preseed/ url =http://host/path/tol preseed
If you' re remastering a CD, you could use this:
preseed/fil e=/ cdrom preseed
If you're installing fromUSB nmedia, use this, and put the preseed file
in the toplevel directory of the USB stick.
preseed/ fil e=/ hd- nedi a/ preseed
Be sure to copy this file to the |ocation you specify.

Sone parts of the installation process cannot be autonmated using
sone forms of preseeding, because the questions are asked before
the preseed file is | oaded. For exanple, if the preseed file is
downl oaded over the network, the network setup nust be done first.
One reason to use initrd preseeding is that it allows preseeding
of even these early steps of the installation process.

If a preseed file cannot be used to preseed sone steps, the install can
still be fully autonmated, since you can pass preseed values to the kernel
on the command |ine. Just pass path/to/var=value for any of the preseed
vari ables |isted bel ow

Wiile you're at it, you may want to throw a debconf/priority=critical in
there, to avoid nost questions even if the preseeding bel ow nisses sone.
And you might set the tineout to 1 in syslinux.cfg to avoid needing to hit
enter to boot the installer.

Note that the kernel accepts a maxi num of 8 conmand |ine options and
8 environment options (including any options added by default for the
installer). If these nunbers are exceeded, 2.4 kernels will drop any
excess options and 2.6 kernels will panic. Wth kernel 2.6.9 or newer,

HOH K H HHHHHHHHHHHHHHEHHHHEHHHHEHHHHEHHHHHHR
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you can use 32 conmmand |ine options and 32 environnent options.
Sone of the default options, |like 'vga=normal’ may be safely renoved

for nost installations, which may all ow you to add nore options for
pr eseedi ng.

HOHH KR

It is not possible to use preseeding to set |anguage, country, and
keyboard. Instead you should use kernel paraneters. Exanple:

| anguagechooser/ | anguage- nane=Engl i sh

countrychooser/shortlist=US

consol e- keymaps- at / keynap=us

HOH H K

#### Net wor k configuration.

O course, this won't work if you're |oading your preseed file fromthe
network! But it’'s great if you're booting fromCD or USB stick. You can
al so pass network config paraneters in on the kernel parans if you are
| oadi ng preseed files fromthe network.

H H R H

# netcfg will choose an interface that has link if possible. This nakes it
# skip displaying a list if there is nore than one interface.
d-i netcfg/choose_interface select auto

# If you have a sl ow dhcp server and the installer times out waiting for
# it, this mght be useful.
#d-i netcfg/dhcp_tineout string 60

# |f you prefer to configure the network manual ly, here’s how
#d-i netcfg/di sabl e_dhcp bool ean true

#d-i netcfg/get_nanmeservers string 192.168.1.1

#d-i netcfg/get_ipaddress string 192.168.1.42

#d-i netcfg/get_netmask string 255.255.255.0

#d-i netcfg/get_gateway string 192.168.1.1

#d-i netcfg/confirmstatic bool ean true

# Note that any hostnanme and domai n names assi gned from dhcp take

# precedence over values set here. However, setting the values still

# prevents the questions from being shown even if val ues cone from dhcp.
d-i netcfg/get_hostnane string unassi gned-hostnane

d-i netcfg/get_donmain string unassi gned-domain

# Di sabl e that annoyi ng VEP key di al og.

d-i netcfg/wirel ess_wep string

# The wacky dhcp hostnanme that sonme | SPs use as a password of sorts.
#d-i netcfg/ dhcp_hostnanme string radi sh

#### M rror settings.

mrror/country string enter information manually
mrror/http/ hostnane string http.us.debian.org
mrror/http/directory string /debian
mrror/suite string testing

mrror/http/proxy string

Q.Q.!ID.Q_O_

#### Partitioning.

# If the systemhas free space you can choose to only partition that space
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#d-i partman-auto/init_automatically partition \
# sel ect Use the |argest continuous free space

# Alternatively, you can specify a disk to partition. The device nanme can
# be given in either devfs or traditional non-devfs fornat.

# For exanple, to use the first disk devfs knows of:

d-i partman-auto/disk string /dev/discs/disc0/disc

# You can choose fromany of the predefined partitioning recipes:
d-i partman-aut o/ choose_reci pe sel ect \
Al files in one partition (recomended for new users)
#d-i partman-aut o/ choose_reci pe sel ect Desktop nachine
#d-i partman-aut o/ choose_reci pe sel ect Milti-user workstation

# Or provide a recipe of your own...

# The recipe format is docunented in the file devel/part man-auto-recipe.txt.
# If you have a way to get a recipe file into the d-i environment, you can
# just point at it.

#d-i partman-auto/ expert_recipe_file string /hd-nedialrecipe

# If not, you can put an entire recipe in one line. This exanple creates
# a small /boot partition, suitable swap, and uses the rest of the space
# for the root partition
#d-i partman-auto/ expert_recipe string boot-root :: \
20 50 100 ext3 $primary{ } $bootable{ } nmethod{ format } format{ } \
use_filesystem{ } filesysten{ ext3 } mountpoint{ /boot } . \
500 10000 1000000000 ext3 nethod{ format } format{ } \
use_filesysten{ } filesysten{ ext3 } mountpoint{ / } . \
64 512 300% | i nux-swap nmethod{ swap } format{ }
For reference, here is that sane recipe in a nore readable form
boot - r oot
40 50 100 ext3
$primary{ } $bootable{ }
met hod{ format } format{ }
use_filesysten{ } filesysten{ ext3 }
nmount poi nt{ /boot }

500 10000 1000000000 ext3
met hod{ format } format{ }
use_filesysten{ } filesysten{ ext3}
mount point{ / }

64 512 300% | i nux- swap
met hod{ swap } format{ }

HOHHH H HHHHHHHHHHHHHHHHR

# This makes partman automatically partition w thout confirmation
d-i partman/confirmwite_new_| abel bool ean true
d-i partman/choose_partition select \
Fi nish partitioning and wite changes to disk
d-i partman/confirm bool ean true

#### Boot | oader installation
# Grub is the default boot |oader (for x86). If you want lilo installed

# instead, unconmment this:
#d-i grub-installer/skip boolean true
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# This is fairly safe to set, it nmakes grub install automatically to the MBR
# if no other operating systemis detected on the nachine.
d-i grub-installer/only_debian bool ean true

# This one makes grub-installer install to the MBRif if finds sone other OS
# too, which is less safe as it mght not be able to boot that other CS.
d-i grub-installer/w th_other_os bool ean true

# Aternatively, if you want to install to a |location other than the nbr,
# uncomrent and edit these lines:

#d-i grub-installer/bootdev string (hdO,0)

#d-i grub-installer/only_debian bool ean fal se

#d-i grub-installer/w th_other_os bool ean fal se

#### Finishing up the first stage install

# Avoi d that | ast nessage about the install being conplete.
d-i prebaseconfi g/ reboot_in_progress note

#### Shel | commands.

d-i preseeding is inherently not secure. Nothing in the installer checks
for attenpts at buffer overflows or other exploits of the values of a
preseed file like this one. Only use preseed files fromtrusted

| ocations! To drive that home, and because it’s generally useful, here’'s
a way to run any shell comuand you'd |ike inside the installer,
automatical ly.

HOHH KR

# This first command is run as early as possible, just after
# preseeding is read.
#d-i preseed/early_command string anna-install some-udeb

# This command is run just before the install finishes, but when there is
# still a usable /target directory.

#d-i preseed/l ate_conmand string echo foo > /target/etc/bar

# This command is run just as base-config is starting up
#base-confi g base-config/early_comrand string echo hi nmom

# This command is run after base-config is done, just before the login

# pronpt. This is a good way to install a set of packages you want, or to
# tweak the configuration of the system

#base- confi g base-config/late_command string \

# apt-get install zsh; chsh -s /bin/zsh

###### Preseeding the 2nd stage of the installation

#### Preseedi ng base-config.

# Avoi d the introductory nmessage
base-confi g base-config/intro note

# Avoi d the final nessage
base-confi g base-config/login note

# If you installed a display nmanager, but don’'t want to start it imediately
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# after base-config finishes
#base-confi g base-config/start-displ ay- manager bool ean fal se

# Some versions of the installer can report back on what you've install ed.
# The default is not to report back, but sending reports hel ps the project
# determ ne what software is nost popular and include it on CDs.
#popul arity-contest popul arity-contest/participate bool ean fal se

#### Clock and time zone setup.

# Controls whether or not the hardware clock is set to UTC

#base-config tzconfig/gm bool ean true

# If you told the installer that you're in the United States, then you

# can set the tinme zone using this variable.

# (Choices are: Eastern, Central, Muntain, Pacific, A aska, Hawaii,

# Al eutian, Arizona East-Indiana, |ndiana-Starke, M chigan, Sanpa, other)
#base-config tzconfi g/ choose_country_zone/ US sel ect Eastern

# 1f you told it you're in Canada

# (Choi ces are: Newfoundl and, Atlantic, Eastern, Central,

# East - Saskat chewan, Saskatchewan, Muntain, Pacific, Yukon, other)
#base-config tzconfi g/ choose_country_zone/ CA sel ect Eastern

# If you told it you're in Brazil. (Choices are: East, Wst, Acre

# DeNor onha, other)

#base-config tzconfi g/ choose_country_zone/ BR sel ect East

# Many countries have only one tinme zone. If you told the installer you're
# in one of those countries, you can choose its standard tine zone via this
# question

#base-config tzconfi g/ choose_country_zone_si ngl e bool ean true

# This question is asked as a fallback for countries other than those

# |listed above, which have nore than one tine zone. You can preseed one of
# the tinme zones, or "other".

#base-config tzconfi g/ choose_country_zone_nultiple sel ect

#### Account setup.

# To preseed the root password, you have to put it in the clear in this
# file. That is not a very good idea, use caution!

#passwd passwd/ root - password password r 00t ne

#passwd passwd/ r oot - passwor d- agai n password r 00t me

# If you want to skip creation of a normal user account.
#passwd passwd/ make- user bool ean fal se

# Alternatively, you can preseed the user’s nane and | ogin.
#passwd passwd/ user-full name string Debian User

#passwd passwd/ username string debi an

# And their password, but use caution!

#passwd passwd/ user-password password insecure

#passwd passwd/ user - passwor d- agai n password insecure

####%# Apt setup.
# This question controls what source the second stage installation uses
# for packages. Choices are cdrom http, ftp, filesystem edit sources I|ist

# by hand
base-config apt-setup/uri_type select http
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# If you choose ftp or http, you'll be asked for a country and a mrror.
base-config apt-setup/country select enter information manually
base-confi g apt-setup/hostname string http.us.debian.org

base-config apt-setup/directory string /debian

# Stop after choosing one mrror.

base-confi g apt-setup/anot her bool ean fal se

# You can choose to install non-free and contrib software.
#base-confi g apt-setup/ non-free bool ean true
#base-config apt-setup/contrib bool ean true

# Do enabl e security updates.
base-confi g apt-setup/security-updates bool ean true

#### Package sel ection.

You can choose to install any conbination of tasks that are avail abl e.
Avai l abl e tasks as of this witing include: Desktop environment,

VWb server, Print server, DNS server, File server, Ml server,

SQL dat abase, Laptop, Standard system manual package sel ection. The
last of those will run aptitude. You can also choose to install no
tasks, and force the installation of a set of packages in sone other
# way. W recommend al ways including the Standard systemtask.

tasksel tasksel/first multiselect Desktop environnment, Standard system
#t asksel tasksel/first nultiselect Wb server, Standard system

HOH HH K H

#### Mail er configuration.

# During a nornmal install, eximasks only a few questions. Here's how to
# avoi d even those. Mre conplicated preseeding is possible.
exi md- config exi md/ dc_exi ntonfig_configtype \
sel ect no configuration at this time
exi md-config exi md/ no_config bool ean true
exi md-config exi md/ no_config bool ean true

# 1t'’s a good idea to set this to whatever user account you choose to
# create. Leaving the value blank results in postmaster mail going to
# /var/mail/mil.

exi mi-config exi md/ dc_postnaster string

#### X Configuration.

# Preseeding Debian's X config is possible, but you probably need to know
# sone details about the video hardware of the machine, since Debian's X
# configurator does not do fully automatic configuration of everything.

# X can detect the right driver for some cards, but if you' re preseeding,
# you override whatever it chooses. Still, vesa will work nost places.
#xserver-xfree86 xserver-xfree86/config/device/driver select vesa

# A caveat with npuse autodetection is that if it fails, Xwll retry it

# over and over. So if it's preseeded to be done, there is a possibility of
# an infinite loop if the nouse is not autodetected.

#xserver - xfree86 xserver-xfree86/ aut odet ect _nouse bool ean true

# Monitor autodetection is recomended.
xserver - xfree86 xserver-xfree86/aut odetect_noni tor bool ean true
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# Uncoment if you have an LCD displ ay.
#xserver-xfree86 xserver-xfree86/config/nmonitor/lcd bool ean true
# X has three configuration paths for the nonitor. Here’s how to preseed
# the "nmediunt path, which is always available. The "sinple" path may not
# be avail able, and the "advanced" path asks too many questi ons.
xserver - xfree86 xserver-xfree86/ config/ nonitor/selection-nethod \

sel ect medi um
xserver - xfree86 xserver-xfree86/confi g/ nmonitor/mode-list \

sel ect 1024x768 @60 Hz

#### Everything el se

# Dependi ng on what software you choose to install, or if things go wong

# during the installation process, it’'s possible that other questions nay

# be asked. You can preseed those too, of course. To get a list of every

# possible question that could be asked during an install, do an

# installation, and then run these conmands:

# debconf-get-selections --installer > file

# debconf-get-selections >> file

# If you like, you can include other preseed files into this one.

# Any settings in those files will override pre-existing settings fromthis
# file. More that one file can be listed, separated by spaces; all will be
# | oaded. The included files can have preseed/include directives of their

# own as well. Note that if the filenames are relative, they are taken from
# the sane directory as the preseed file that includes them

#d-i preseed/include string x.cfg

# More flexibly, this runs a shell command and if it outputs the nanes of

# preseed files, includes those files. For exanple, to switch configs based

# on a particular usb storage device (in this case, a built-in card reader)

#d-i preseed/include_command string \

# if $(grep -q "QUID: 0aec3050aec305000001a003" /proc/scsi/usb-storage-*/*); \
# then echo kraken.cfg; else echo otherusb.cfg; fi

# To check the format of your preseed file before perfornmng an install
# you can use debconf-set-sel ections
# debconf-set-sel ections -c preseed. cfg

C.2. Linux Devices

In Linux you have various special files inlev. These files are called device files. In the Unix world
accessing hardware is different. There you have a speaalfiich actually runs a driver which in
turn accesses the hardware. The device file is an interfabe txtual system component. Files under
/ dev also behave differently than ordinary files. Below are theshimmportant device files listed.

fdo First Floppy Drive
fd1 Second Floppy Drive
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hda IDE Hard disk / CD-ROM on the first IDE port
(Master)

hdb IDE Hard disk / CD-ROM on the first IDE port
(Slave)

hdc IDE Hard disk / CD-ROM on the second IDE
port (Master)

hdd IDE Hard disk / CD-ROM on the second IDE
port (Slave)

hdal First partition of the first IDE hard disk

hdd15 Fifteenth partition of the fourth IDE hard disk

sda SCSI Hard disk with lowest SCSI ID (e.g. 0)

sdb SCSI Hard disk with next higher SCSI ID (e.g
1)

sdc SCSI Hard disk with next higher SCSI ID (e.g
2)

sdal First partition of the first SCSI hard disk

sdd10 Tenth partition of the fourth SCSI hard disk

sro SCSI CD-ROM with the lowest SCSI ID

sril SCSI CD-ROM with the next higher SCSI ID

ttySo Serial port 0, COM1 under MS-DOS

ttySl Serial port 1, COM2 under MS-DOS

psaux PS/2 mouse device

gpndat a Pseudo device, repeater data from GPM (mouse)
daemon

cdrom Symbolic link to the CD-ROM drive

mouse Symbolic link to the mouse device file

nul | Everything pointed to this device will disappe$r

zero One can endlessly read zeros out of this device

C.2.1. Setting Up Your Mouse

The mouse can be used in both the Linux console (with gpm) @ twindow environment. The
two uses can be made compatible if the gpm repeater is usddvatiae signal to flow to the X server
as shown:

nouse => /dev/psaux => gpm => /dev/gpndata -> /dev/ nouse => X
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/dev/ttyS0O
/dev/ttySl

(repeater) (sym i nk)

Set the repeater protocol to be raw [iex ¢/ gpm conf ) while setting X to the original mouse proto-
colin/ et c/ X11/ XF86Confi g or/ et c/ X11/ XF86Conf i g- 4.

This approach to use gpm even in X has advantages when theenmusplugged inadvertently.
Simply restarting gpm with

# letc/init.d/ gpmrestart

will re-connect the mouse in software without restarting X.

If gpm is disabled or not installed with some reason, makee dor set X to read directly
from the mouse device such as /dev/psaux. For details, raferthe 3-Button Mouse
mini-Howto at / usr/ shar e/ doc/ HOMQ en-t xt/ mi ni / 3- But t on- Mouse. gz,
nan gpm [ usr/share/ doc/ gpnl FAQ gz, and README.mouse
(http:/lwww.xfree86.org/current/mouse.html).

For PowerPC, ir et ¢/ X11/ XF86Confi g or/ et ¢/ X11/ XF86Conf i g- 4, set the mouse device to
"/ dev/input/mce".

Modern kernels give you the capability to emulate a thretebunouse when your mouse only has
one button. Just add the following lines/tet ¢/ sysct | . conf file.

# 3-button nouse enul ati on

# turn on enul ation

/ dev/ mac_hi d/ rouse_button_enulation = 1

# Send middl e nouse button signal with the F11 key
/ dev/ mac_hi d/ mouse_but t on2_keycode = 87

# Send right nmouse button signal with the F12 key
/ dev/ mac_hi d/ mouse_but t on3_keycode = 88

# For different keys, use showkey to tell you what the code is.

C.3. Disk Space Needed for Tasks

The base installation for i386 using the default 2.4 kerimeluding all standard packages, requires
573MB of disk space.

The following table lists sizes reported by aptitude fortideks listed in tasksel. Note that some tasks
have overlapping constituents, so the total installed feizéwo tasks together may be less than the
total obtained by adding up the numbers.

Note that you will need to add the sizes listed in the tablehtodize of the base installation when
determining the size of partitions. Most of the size listedlastalled size” will end up irf usr ; the
size listed as “Download size” is (temporarily) required irar .

Task Installed size (MB) Download size (MB) | Space needed to
install (MB)

Desktop 1392 460 1852

Web server 36 12 48
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Task Installed size (MB) Download size (MB) |Space needed to
install (MB)

Print server 168 58 226

DNS server 2 1 3

File server 47 24 71

Mail server 10 3 13

SQL database 66 21 87

Note: The Desktop task will install both the Gnome and KDE desktop environments.

If you install in a language other than Englisghskselmay automatically install &ocalization task,
if one is available for your language. Space requiremefffisrgier language; you should allow up to
200MB in total for download and installation.

C.4. Installing Debian GNU/Linux from a Unix/Linux
System

This section explains how to install Debian GNU/Linux from existing Unix or Linux system,
without using the menu-driven installer as explained inrémt of the manual. This “cross-install”
HOWTO has been requested by users switching to Debian GNuKlfrom Red Hat, Mandrake, and
SUSE. In this section some familiarity with entering *nixnemands and navigating the file system
is assumed. In this sectiof symbolizes a command to be entered in the user’s currergraysihile

# refers to a command entered in the Debian chroot.

Once you've got the new Debian system configured to your peate, you can migrate your existing
user data (if any) to it, and keep on rolling. This is therefar‘zero downtime” Debian GNU/Linux
install. It's also a clever way for dealing with hardware ttiotherwise doesn't play friendly with
various boot or installation media.

C.4.1. Getting Started

With your current *nix partitioning tools, repartition theard drive as needed, creating at least one
filesystem plus swap. You need at least 150MB of space alailaba console only install, or at least
300MB if you plan to install X.

To create file systems on your partitions. For example, tateran ext3 file system on partition
/ dev/ hda6 (that's our example root partition):

# nke2fs -j /dev/hda6

To create an ext2 file system instead, onjit

Initialize and activate swap (substitute the partition bemfor your intended Debian swap partition):

# nkswap / dev/ hdab
# sync; sync; sync
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# swapon /dev/ hda5

Mount one partition asmt / debi nst (the installation point, to be the roat)(filesystem on your
new system). The mount point name is strictly arbitrans itgferenced later below.

# nkdir /mmt/ debi nst
# nmount /dev/ hda6 / mt/ debi nst

Note: If you want to have parts of the filesystem (e.g. /usr) mounted on separate partitions, you
will need to create and mount these directories manually before proceding with the next stage.

C.4.2. Install debootstrap

The tool that the Debian installer uses, which is recognéethe official way to install a Debian base
system, idebootstrap. It useswget andar, but otherwise depends only émi n/ sh. Install wget
andar if they aren’t already on your current system, then downlaadl installdebootstrap.

If you have an rpm-based system, you can use alien to corhesrtdeb into .rpm, or download an
rpm-ized version at http://people.debian.org/~bladgéiydebootstrap

Or, you can use the following procedure to install it manuaake a work folder for extracting the
.deb into:

# nkdir work
# cd work

The debootstrap binary is located in the Debian archive (be sure to select the
proper file for your architecture). Download thedebootstrap .deb from the pool
(http://ftp.debian.org/debian/pool/main/d/deboatpt), copy the package to the work folder, and
extract the binary files from it. You will need to have rootvilgges to install the binaries.

# ar -x debootstrap_0. X. X arch. deb
# cd /
# zcat /full-path-to-work/work/data.tar.gz | tar xv

Note that runninglebootstrap may require you to have a minimal versiongifi bc installed (cur-
rently GLIBC_2.3)debootstrapitself is a shell script, but it calls various utilities thafjuiregl i bc.

C.4.3. Run debootstrap

debootstrap can download the needed files directly from the archive whew yun it.
You can substitute any Debian archive mirror fartp. us. debi an. or g/ debi an in the
command example below, preferably a mirror close to you odtwise. Mirrors are listed at
http://lwww.debian.org/misc/README.mirrors.

If you have a sarge Debian GNU/Linux CD mounted atir om you could substitute a file URL
instead of the http URLf.i | e: / cdr ond debi an/
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Substitute one of the following fo&RCH in the debootstrap commandal pha, ar m hppa, i 386,
i a64, n68k, m ps, m psel , power pc, s390, Orsparc.

# /usr/sbin/debootstrap --arch ARCH sarge \
/ mt/ debinst http://http.us. debian. org/debi an

C.4.4. Configure The Base System

Now you've got a real Debian system, though rather lean, sk @hroot into it:

# LANG= chroot /mmt/debinst /bin/bash

C.4.4.1. Mount Partitions

You need to creatket ¢/ f st ab.

# editor /etc/fstab

Here is a sample you can modify to suit:

# letc/fstab: static file systeminformation.

#

# file system nount poi nt type options dunp pass
[ dev/ XXX / ext 3 defaults 0 1
/ dev/ XXX / boot ext 3 ro, nosui d, nodev 0 2
[ dev/ XXX none swap sw 0 0
proc / proc proc defaul ts 0 0
/ dev/fdO / mt/fl oppy aut o noaut o, rw, sync, user, exec 0 0
/ dev/ cdrom / mt/ cdrom i s09660 noaut o, ro, user, exec 0 0
/ dev/ XXX /tnp ext 3 rw, nosui d, nodev 0 2
/ dev/ XXX [ var ext3 rw, nosui d, nodev 0 2
[ dev/ XXX [ usr ext3 rw, nodev 0 2
[ dev/ XXX / hone ext 3 rw, nosui d, nodev 0 2

Usenount - ato mount all the file systems you have specified in yioatre/ f st ab, or to mount file
systems individually use:

# nount /path # e.g.: nmount /[usr

You can mount the proc file system multiple times and to abjttocations, thoughpr oc is cus-
tomary. If you didn’t userount - a, be sure to mount proc before continuing:

# mount -t proc proc /proc
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The command's / pr oc should now show a non-empty directory. Should this fail, yoay be able
to mount proc from outside the chroot:

# nmount -t proc proc /mt/debinst/proc

C.4.4.2. Configure Keyboard

To configure your keyboard:

# dpkg-reconfigure consol e-data

Note that the keyboard cannot be set while in the chroot, lube/configured for the next reboot.

C.4.4.3. Configure Networking

To configure networking, edit/etc/network/interfaces, /etc/resolv.conf, and
/ et ¢/ host nane.

# editor /etc/network/interfaces

Here are some simple examples froosr / shar e/ doc/ i f updown/ exanpl es:

SR I S B I IR0
# /etc/network/interfaces -- configuration file for ifup(8), ifdown(8)
# See the interfaces(5) nmanpage for information on what options are

# avail abl e.

HHHBHBHHHHBH BB HH BB BB B R R R A R AR R AR

# We al ways want the | oopback interface
#

auto lo

iface | o inet |oopback

To use dhcp:

auto et ho
iface ethO inet dhcp

H H H R

An exanple static |IP setup: (broadcast and gateway are optional)

auto ethO

iface ethO inet static
address 192.168.0. 42
network 192.168.0.0
net mask 255. 255. 255.0
broadcast 192. 168. 0. 255
gateway 192.168.0.1

HOH OHH H H HHH

Enter your nameserver(s) and search directivégirc/ r esol v. conf :
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# editor /etc/resolv.conf

A simple/ etc/resol v. conf:

search hgdom | ocal \ 000
nameserver 10.1.1.36
naneserver 192.168.9. 100

Enter your system'’s host name (2 to 63 characters):

# echo Debi anHost Nane > /et c/ host nane

If you have multiple network cards, you should arrange thenew of driver modules in the
/ et c/ nodul es file into the desired order. Then during boot, each card vélakssociated with the
interface name (ethO, ethl, etc.) that you expect.

C.4.4.4. Configure Timezone, Users, and APT

Set your timezone, add a normal user, and choosegiusources by running

# [ usr/sbi n/ base-config new

C.4.4.5. Configure Locales

To configure your locale settings to use a language other Emaylish, install the locales support
package and configure it:

# apt-get install locales
# dpkg-reconfigure | ocal es

NOTE: Apt must be configured before, ie. during the base-gapifiase. Before using locales with
character sets other than ASCII or latinl, please conseilagpropriate localization HOWTO.

C.4.5. Install a Kernel

If you intend to boot this system, you probably want a Linuxnet and a boot loader. Identify
available pre-packaged kernels with

# apt-cache search kernel -i nage

Then install your choice using its package name.

# apt-get install kernel-inmage-2.X X-arch-etc
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C.4.6. Set up the Boot Loader

To make your Debian GNU/Linux system bootable, set up yoot lmader to load the installed kernel
with your new root partition. Note that debootstrap doesinstall a boot loader, though you can use
apt-get inside your Debian chroot to do so.

Checkman yaboot . conf for instructions on setting up the bootloader. If you aregieg the system
you used to install Debian, just add an entry for the Debiataihto your existingzaboot . conf . You
could also copy it to the new system and edit it there. After goe done editing, call ybin (remember
it will use yaboot . conf relative to the system you call it from).

Here is a basitet ¢/ yaboot . conf as an example:

boot =/ dev/ hda2

devi ce=hd:

partition=6

r oot =/ dev/ hda6

magi cboot =/ usr/ | i b/ yaboot / of boot
ti meout =50

i mage=/vm i nux

| abel =Debi an

On some machines, you may need to uge0: instead ohd: .
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D.1. About This Document

This manual was created for Sarge’s debian-installer,cbasethe Woody installation manual for
boot-floppies, which was based on earlier Debian instaltatianuals, and on the Progeny distribution
manual which was released under GPL in 2003.

This document is written in DocBook XML. Output formats aengrated by various programs using
information from thedocbook- xml anddocbook- xsl packages.

In order to increase the maintainability of this documerg,ug8e a number of XML features, such as
entities and profiling attributes. These play a role akinddables and conditionals in programming
languages. The XML source to this document contains inftiondor each different architecture —
profiling attributes are used to isolate certain bits of sexarchitecture-specific.

D.2. Contributing to This Document

If you have problems or suggestions regarding this docunyentshould probably submit them as a
bug report against the packadebi an- i nst al | er - manual . See the epor t bug package or read
the online documentation of the Debian Bug Tracking Systettp:(/bugs.debian.org/). It would be
nice if you could check the open bugs against debian-imstedanual (http://bugs.debian.org/debian-
installer-manual) to see whether your problem has alreaéwy lbeported. If so, you can supply addi-
tional corroboration or helpful information toxx@ugs. debi an. or g>, wherexXXXX is the num-
ber for the already-reported bug.

Better yet, get a copy of the DocBook source for this documend produce patches against it.
The DocBook source can be found at the debian-installer Wib@ttp://svn.debian.org/wsvn/d-
i/). If you're not familiar with DocBook, don’t worry: therés a simple cheatsheet in the manuals
directory that will get you started. It's like html, but onieed towards the meaning of the text rather
than the presentation. Patches submitted to the debianmmling list (see below) are welcomed. For
instructions on how to check out the sources via SVN, see REBhttp://svn.debian.org/wsvn/d-
i/README?op=file) from the source root directory.

Please donot contact the authors of this document directly. There is asdiscussion list
for debian-installer, which includes discussions of this manual. The mailing lis
<debi an- boot @i st s. debi an. or g>. Instructions for subscribing to this list can be foundre t
Debian Mailing List Subscription (http://www.debian.dvgilingLists/subscribe) page; or you can
browse the Debian Mailing List Archives (http://lists.dktv.org/) online.

D.3. Major Contributions

This document was originally written by Bruce Perens, Svadd®h, Igor Grobman, James Treacy,
and Adam Di Carlo. Sebastian Ley wrote the Installation Howflany, many Debian users and
developers contributed to this document. Particular natstrbe made of Michael Schmitz (m68k
support), Frank Neumann (original author of the Amiga ihsteanual (http://www.informatik.uni-
oldenburg.de/~amigo/debian_inst.html)), Arto AstaldécBelaunay/Ben Collins (SPARC informa-
tion), Tapio Lehtonen, and Stéphane Bortzmeyer for nungeedits and text. We have to thank Pascal
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Le Bail for useful information about booting from USB mematjcks. Miroslav Kiie has docu-
mented a lot of the new functionality in Sarge’s debianalist.

Extremely helpful text and information was found in Jim Miats HOWTO for
network booting (no URL available), the Debian FAQ (httpuwAv.debian.org/doc/FAQ/),
the  Linux/m68k  FAQ  (http://www.linux-m68k.org/fag/fdgml), the  Linux  for
SPARC Processors FAQ (http://www.ultralinux.org/faqht the Linux/Alpha FAQ
(http:/llinux.iol.unh.edu/linux/alpha/fag/), amongghers. The maintainers of these freely available
and rich sources of information must be recognized.

The section on chrooted installations in this manual (8adil.4) was derived in part from documents
copyright Karsten M. Self.

D.4. Trademark Acknowledgement

All trademarks are property of their respective trademavkers.
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Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc. ++&ihklin St, Fifth Floor, Boston, MA
02110-1301, USA.

Everyone is permitted to copy and distribute verbatim copikthis license document, but changing
it is not allowed.

E.1. Preamble

The licenses for most software are designed to take awayfy@edom to share and change it. By
contrast, the gnu General Public License is intended toagtee your freedom to share and change
free software — to make sure the software is free for all iegsisThis General Public License applies
to most of the Free Software Foundation’s software and too#tmgr program whose authors commit
to using it. (Some other Free Software Foundation softnavered by the gnu Library General
Public License instead.) You can apply it to your programs, t

When we speak of free software, we are referring to freedotpmae. Our General Public Licenses
are designed to make sure that you have the freedom to digtidopies of free software (and charge
for this service if you wish), that you receive source codean get it if you want it, that you can
change the software or use pieces of it in new free prograntsilaat you know you can do these
things.

To protect your rights, we need to make restrictions thdiitbanyone to deny you these rights or to
ask you to surrender the rights. These restrictions tresmstacertain responsibilities for you if you
distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, Ysiegratis or for a fee, you must give the
recipients all the rights that you have. You must make suatttiey, too, receive or can get the source
code. And you must show them these terms so they know théitstig

We protect your rights with two steps: (1) copyright the w@ite, and (2) offer you this license which
gives you legal permission to copy, distribute and/or motlie software.

Also, for each author’s protection and ours, we want to maeam that everyone understands that
there is no warranty for this free software. If the softwareniodified by someone else and passed on,
we want its recipients to know that what they have is not thgimal, so that any problems introduced
by others will not reflect on the original authors’ reputaso

Finally, any free program is threatened constantly by saféwpatents. We wish to avoid the danger
that redistributors of a free program will individually @lt patent licenses, in effect making the
program proprietary. To prevent this, we have made it cleat &ny patent must be licensed for
everyone’s free use or not licensed at all.

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

E.2. GNU GENERAL PUBLIC LICENSE

TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFI&TION

« This License applies to any program or other work which dosta notice placed by the copyright
holder saying it may be distributed under the terms of this&eal Public License. The "Program",
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below, refers to any such program or work, and a "work basetherProgram" means either the
Program or any derivative work under copyright law: thabisay, a work containing the Program
or a portion of it, either verbatim or with modifications andfranslated into another language.
(Hereinafter, translation is included without limitationthe term "modification”.) Each licensee is
addressed as "you".

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

You may copy and distribute verbatim copies of the Programigce code as you receive it, in any
medium, provided that you conspicuously and approprigtalylish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intattred notices that refer to this License and
to the absence of any warranty; and give any other reciparitee Program a copy of this License
along with the Program.

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

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

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

b) You must cause any work that you distribute or publisht thavhole or in part contains or is
derived from the Program or any part thereof, to be licensed @hole at no charge to all third
parties under the terms of this License.

c) If the modified program normally reads commands intevabtiwhen run, you must cause it,
when started running for such interactive use in the mosinarg way, to print or display an
announcement including an appropriate copyright notickaanotice that there is no warranty (or
else, saying that you provide a warranty) and that users edigtribute the program under these
conditions, and telling the user how to view a copy of thisdrse. (Exception: if the Program itself
is interactive but does not normally print such an annourgrgnyour work based on the Program
is not required to print an announcement.)

These requirements apply to the modified work as a wholeelftiflable sections of that work are
not derived from the Program, and can be reasonably coesidedependent and separate works
in themselves, then this License, and its terms, do not applyose sections when you distribute
them as separate works. But when you distribute the samieiseets part of a whole which is a
work based on the Program, the distribution of the whole rbesbn the terms of this License,
whose permissions for other licensees extend to the entimeywand thus to each and every part
regardless of who wrote it.

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

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

You may copy and distribute the Program (or a work based amider Section 2) in object code
or executable form under the terms of Sections 1 and 2 abowded that you also do one of the
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following:

a) Accompany it with the complete corresponding machirselable source code, which must be
distributed under the terms of Sections 1 and 2 above on aumeclistomarily used for software
interchange; or,

b) Accompany it with a written offer, valid for at least thrgears, to give any third party, for a
charge no more than your cost of physically performing sewistribution, a complete machine-
readable copy of the corresponding source code, to betlistd under the terms of Sections 1 and
2 above on a medium customarily used for software interchamg

¢) Accompany it with the information you received as to thfeiofo distribute corresponding source
code. (This alternative is allowed only for noncommerciatribution and only if you received the
program in object code or executable form with such an affieccord with Subsection b above.)

The source code for a work means the preferred form of the farknaking modifications to

it. For an executable work, complete source code means alsdhirce code for all modules it
contains, plus any associated interface definition filass ghe scripts used to control compilation
and installation of the executable. However, as a specgamion, the source code distributed need
not include anything that is normally distributed (in eitls@urce or binary form) with the major
components (compiler, kernel, and so on) of the operatisteay on which the executable runs,
unless that component itself accompanies the executable.

If distribution of executable or object code is made by adffgraccess to copy from a designated
place, then offering equivalent access to copy the sourde from the same place counts as dis-
tribution of the source code, even though third parties atecampelled to copy the source along
with the object code.

You may not copy, modify, sublicense, or distribute the Paog except as expressly provided
under this License. Any attempt otherwise to copy, modiffalieense or distribute the Program is
void, and will automatically terminate your rights undeisthicense. However, parties who have
received copies, or rights, from you under this License noll have their licenses terminated so
long as such parties remain in full compliance.

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

Each time you redistribute the Program (or any work baseti@®togram), the recipient automat-
ically receives a license from the original licensor to capigtribute or modify the Program subject
to these terms and conditions. You may not impose any furéstrictions on the recipients’ exer-
cise of the rights granted herein. You are not responsilsleriforcing compliance by third parties
to this License.

If, as a consequence of a court judgment or allegation ofpat&ingement or for any other reason
(not limited to patent issues), conditions are imposed an(ywdhether by court order, agreement or
otherwise) that contradict the conditions of this Licerisey do not excuse you from the conditions
of this License. If you cannot distribute so as to satisfyudteneously your obligations under this
License and any other pertinent obligations, then as a quesee you may not distribute the
Program at all. For example, if a patent license would notniteoyalty-free redistribution of the
Program by all those who receive copies directly or indiyettirough you, then the only way you
could satisfy both it and this License would be to refrairireht from distribution of the Program.

If any portion of this section is held invalid or unenforciabnder any particular circumstance, the
balance of the section is intended to apply and the sectiarnvd®le is intended to apply in other
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circumstances.

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

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

- If the distribution and/or use of the Program is restricteadertain countries either by patents or
by copyrighted interfaces, the original copyright holddroaplaces the Program under this Li-
cense may add an explicit geographical distribution littetaexcluding those countries, so that
distribution is permitted only in or among countries notdtaxcluded. In such case, this License
incorporates the limitation as if written in the body of thisense.

- The Free Software Foundation may publish revised and/or vesions of the General Public
License from time to time. Such new versions will be similaispirit to the present version, but
may differ in detail to address new problems or concernshBacsion is given a distinguishing
version number. If the Program specifies a version numbédrigiicense which applies to it and
"any later version”, you have the option of following thentsrand conditions either of that version
or of any later version published by the Free Software Fotimaalf the Program does not specify
a version number of this License, you may choose any versienpeaiblished by the Free Software
Foundation.

- If you wish to incorporate parts of the Program into otheefpegograms whose distribution con-
ditions are different, write to the author to ask for pernuss For software which is copyrighted
by the Free Software Foundation, write to the Free SoftwarsmBation; we sometimes make ex-
ceptions for this. Our decision will be guided by the two goal preserving the free status of all
derivatives of our free software and of promoting the shpend reuse of software generally.

NO WARRANTY

» because the program is licensed free of charge, there is mantyafor the program, to the extent
permitted by applicable law. except when otherwise stategriting the copyright holders and/or
other parties provide the program "as is" without warrarftgry kind, either expressed or implied,
including, but not limited to, the implied warranties of rakantability and fitness for a particular
purpose. the entire risk as to the quality and performandbeoprogram is with you. should the
program prove defective, you assume the cost of all negessaricing, repair or correction.

« in no event unless required by applicable law or agreed toriting will any copyright holder, or
any other party who may modify and/or redistribute the paogmas permitted above, be liable to
you for damages, including any general, special, incidemtaonsequential damages arising out
of the use or inability to use the program (including but nistited to loss of data or data being
rendered inaccurate or losses sustained by you or thirgepant a failure of the program to operate
with any other programs), even if such holder or other pasty leen advised of the possibility of
such damages.

END OF TERMS AND CONDITIONS

E.3. How to Apply These Terms to Your New Programs

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

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

one line to give the program’s name and a brief idea of whatéisd
Copyright (C) year name of author

This program is free software; you can redistribute it anddodify it under the terms of the gnu
General Public License as published by the Free Softwaradadion; either version 2 of the License,
or (at your option) any later version.

This program is distributed in the hope that it will be usehut without any warranty; without even
the implied warranty of merchantability or fithess for a artar purpose. See the gnu General Public
License for more details.

You should have received a copy of the gnu General Publicnisie@long with this program; if not,
write to the Free Software Foundation, Inc., 51 Franklir&trFifth Floor, Boston, MA 02110-1301,
USA.

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

If the program is interactive, make it output a short notige this when it starts in an interactive
mode:

Gnomovision version 69, Copyright (C) year name of author
Gnomovision comes with absolutely no warranty; for detife ‘show w'.

This is free software, and you are welcome to redistributeder certain conditions; type ‘show ¢’
for details.

The hypothetical commands ‘show w’ and ‘show ¢’ should shiovappropriate parts of the General
Public License. Of course, the commands you use may be calmdthing other than ‘show w’ and
‘show c’; they could even be mouse-clicks or menu items — ed&tsuits your program.

You should also get your employer (if you work as a programroerour school, if any, to sign a
"copyright disclaimer" for the program, if necessary. Hisra sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interesttia program ‘Gnomovision’ (which makes
passes at compilers) written by James Hacker.

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

This General Public License does not permit incorporatioigryprogram into proprietary programs.
If your program is a subroutine library, you may consider @reuseful to permit linking proprietary
applications with the library. If this is what you want to dise the gnu Library General Public License
instead of this License.
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