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Tiivistelméa
Tissd oppaassa on asennusohjeet Debian GNU/Hurd version 13 kiyttojirjestelmin (koodinimi “trixie”) asenta-

misesta 64-bit PC-laitealustalle ("hurd-amd64”). Mukana on myos linkkeji lisidtietoon ja neuvoja miten parhaiten
kaytit uutta Debian-jirjestelmaési.

V AROITUS

T&ma asennusohje pohjautuu aikaisempaan vanhaa Debianin asennusjérjestelmaa
varten kirjoitettuun kasikirjaan ("boot-floppies”), ja on paivitetty kuvaamaan Debia-
nin uutta asenninta. Laitealustalle hurd-amd64 ohjetta ei kuitenkaan ole taysin péi-

@ vitetty ja tietoja tarkistettu uutta asenninta varten. Ohjeessa saattaa olla epataydel-
lisid tai vanhentuneita osia tai osia jotka yha kuvaavat boot-floppies-asenninta. Ta-
man ohjeen uudempi versio, joka ehk& kuvaa tdman laitealustan osuuden parem-
min, 6ytyy Internetistd debian-installer aloitussivulta. Sieltd voi I6ytyd myds
lisdé kédanndksia.

VAROITUS

This translation of the installation guide is not up-to-date and currently there is noo-
ne actively working on updating it. Keep this in mind when reading it; it may con-

@ tain outdated or wrong information. Read or double-check the English variant, if
in doubt. If you can help us with updating the translation, please contact debian-
boot@lists.debian.org or the debian-110n-xxx mailinglist for this language. Many
thanks

Suomennos on valmis mutta tarkistuslukijoita kaivataan. Jos tarkistusluet suomennosta, liheti korjausehdotuksia
vaikkapa sihkopostiosoitteella debian-110n-finnish @lists.debian.org.


https://www.debian.org/devel/debian-installer/
mailto:debian-boot@lists.debian.org
mailto:debian-boot@lists.debian.org
https://lists.debian.org/i18n.html

Debian GNU/Hurd version 13 asentaminen
laitealustalle hurd-amdo64

tuiseksi. Debian GNU/Hurd on koostanut yhteneviisen kokonaisuuden korkealaatuisista vapaista ohjelmista kaikilta
maailman kulmilta. Uskomme tdmén kokonaisuuden olevan enemmén kuin osiensa summa.

On ymmirrettdvéid joidenkin haluavan asentaa Debian lukematta tité késikirjaa, ja Debianin asennin on suunni-
teltu mahdollistamaan timi. Mikdli ei ole aikaa koko késikirjan lukemiseen, suositellaan Asennus-Howton lukemista.
Se vie kddestd pitden perusasennuksen ldpi, ja ohjaa linkeilld késikirjan edistyneempiin aiheisiin tai vikatilanteiden
kasittelyyn. Asennus-Howto on liitteeni: Liite A.

Toivomme silti aikaa 1oytyvin koko késikirjan lukemiseen ja lisdtiedon auttavan todennikoisesti menestyksek-
kdampiin asennuskokemukseen.
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Luku 1l

Tervetuloa Debianin pariin

Téssd luvussa on katsaus Debian-projektiin ja Debian GNU/Hurd -jakeluun. Jos olet jo perehtynyt Debian-projektin
historiaan ja Debian GNU/Hurd -jakeluun, voit halutessasi siirtyd seuraavaan lukuun.

1.1 Mikéi Debian on?

Debian on vapaaehtoisjirjesto, joka on omistautunut vapaaohjelmien kehittimiseen ja Free Software Foundationin
ihanteiden tukemiseen. Debian-projekti aloitti 1993, kun Ian Murdock paitti luoda tdydellisen ja yhdenmukaisen
ohjelmistojakelun, joka perustui silloin suhteellisen uuteen Linux-ytimeen, kutsumalla avoimesti mukaan avustamaan
halukkaita ohjelmistokehittdjid. Taméi suhteellisen pieni joukkio asialle omistautuneita innokkaita, joka aluksi sai
varansa Free Software Foundationilta ja oli saanut vaikutteita GNU-aatteesta, on kasvanut vuosien varrella noin 1000
kehittdjdn jarjestoksi.

Kehittijdt osallistuvat erilaisiin tehtdviin, muun muassa: WWW- ja FTP-palvelimien hallintaan, grafiikan suun-
nitteluun, ohjelmistokéyttéehtojen lainmukaisuuden tutkimiseen, dokumenttien kirjoittamiseen ja luonnollisesti oh-
jelmistopakettien ylldpitdmiseen.

Aatteemme julistamiseksi ja Debianin edustamiin asioihin uskovien kehittéjien houkuttelemiseksi Debian-projekti
on julkaissut joukon dokumentteja, jotka valottavat arvojamme ja opastavat siihen, mitd Debian-kehittidjdnd toimi-
minen tarkoittaa.

» Debianin yhteisosopimus on ilmoitus Debianin sitoutumisesta vapaiden ohjelmien yhteiston. Jokainen, joka
sitoutuu noudattamaan yhteisosopimusta, voi ryhtyd ylldpitéjiksi. Kaikki ylldpitdjit voivat esittdd uusia ohjel-
mistoja lisdttaviksi Debianiin — silld edellytykselld, ettd ne tayttdvit Debianin ehdot vapaudesta ja ohjelma-
paketit noudattavat laatustandardeja.

» Debianin vapaiden ohjelmien ohjeisto on selked ja kattava esitys Debianin ehdoista vapaille ohjelmille. Silld on
suuri vaikutusvalta vapaiden ohjelmien liikkeessd, ja se antoi perustan julistukselle The Open Source Definition.

« Debianin linjan kuvaus on laaja miéritelmi Debian-projektin laatuvaatimuksista.

Debian-kehittijit osallistuvat myds joukkoon muita projekteja: jotkin niistd liittyvédt Debianiin, kun taas toiset
Linuxiin ja koko yhteisoon yleensi, esim.:

o Filesystem Hierarchy Standard (FHS) pyrkii standardoimaan tiedostojen sijoittelun Linuxin tiedostojérjestel-
méssd. FHS auttaa ohjelmien kehittijid keskittymdin ohjelmien suunnitteluun eikid pohtimaan miten ohjelma-
paketti asennetaan eri GNU/Linux-jakeluissa.

« Debian Jr. on Debianin sisdinen projekti varmistamaan Debianilla olevan tarjottavaa nuorimmille kayttijille.

Yleisempid tietoa Debianista 10ytyy Debianin usein kysytyistd kysymyksisti.

1.2 Mita GNU/Linux on?

GNU/Linux is an operating system: a series of programs that let you interact with your computer and run other
programs.

Kayttojarjestelmé koostuu erilaisista perusohjelmista, joita tietokone tarvitsee lihettdidkseen tietoa ja vastaanot-
taakseen komentoja kdyttdjiltd; tiedon lukemiseen ja kirjoittamiseen kiintolevyille, nauhoille ja tulostimille; muistin-
hallintaan; ja muiden ohjelmien kdynnistimiseen. Kéyttojarjestelmin tirkein osa on ydin. GNU/Linux-jirjestelmissd


https://www.fsf.org/
https://www.gnu.org/gnu/the-gnu-project.html
https://www.debian.org/
http://ftp.debian.org/
https://www.debian.org/social_contract
https://www.debian.org/doc/maint-guide/
https://www.debian.org/social_contract#guidelines
https://opensource.org/osd
https://www.debian.org/doc/debian-policy/
http://refspecs.linuxfoundation.org/fhs.shtml
https://www.debian.org/devel/debian-jr/
https://www.debian.org/doc/FAQ/

LUKU 1. TERVETULOA DEBIANIN PARIIN 1.3. MITA ON DEBIAN GNU/LINUX ?

ydin on Linux. Muu jirjestelmé koostuu ohjelmista, joista monet on kirjoittanut GNU-projekti tai ne on kirjoitet-
tu GNU-projektia varten. Koska pelkkd Linux-ydin ei ole toimiva kéyttojarjestelmd, kidytimme mieluummin termid
”GNU/Linux” tarkoittamaan jérjestelmid joista usein kéytetdsin epdtarkkaa nimed “Linux”.

GNU/Linux is modelled on the Unix operating system. From the start, GNU/Linux was designed to be a multi-
tasking, multi-user system. These facts are enough to make GNU/Linux different from other well-known operating
systems. However, GNU/Linux is even more different than you might imagine. In contrast to other operating systems,
nobody owns GNU/Linux. Much of its development is done by unpaid volunteers.

Myohemmin GNU/Linuxina tunnetun jirjestelmén kehitystyo aloitettiin vuonna 1984, kun Free Software Foun-
dation aloitti vapaan Unixin kaltaisen kayttojarjestelmin kehittimisen nimeltddn GNU.

The GNU Project has developed a comprehensive set of free software tools for use with Unix™ and Unix-like
operating systems such as GNU/Linux. These tools enable users to perform tasks ranging from the mundane (such as
copying or removing files from the system) to the arcane (such as writing and compiling programs or doing sophis-
ticated editing in a variety of document formats).

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

Linux-ydin ilmaantui vuonna 1991 suomalaisen tietojenkésittelytieteen opiskelijan Linus Torvaldsin julkistaessa
varhaisen version Minixin ytimen korvaajasta Usenetin uutisryhmissi comp . os . minix. Lisdd tietoa 16ytyy Linux
Internationalin Linuxin historia -sivulta.

Linus Torvalds continues to coordinate the work of several hundred developers with the help of a number of
subsystem maintainers. There is an official website for the Linux kernel. Information about the 1inux—kernel
mailing list can be found on the linux-kernel mailing list FAQ.

GNU/Linux users have immense freedom of choice in their software. For example, they can choose from a dozen
different command line shells and several graphical desktops. This selection is often bewildering to users of other
operating systems, who are not used to thinking of the command line or desktop as something that they can change.

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

1.3 Mitia on Debian GNU/Linux?

Debian-filosofian ja -menettelytapojen yhdistiminen GNU-tyokaluihin, Linux-ytimeen ja muihin térkeisiin vapaisiin
ohjelmiin on johtanut tihin ainutlaatuiseen ohjelmistojakeluun, joka tunnetaan nimelld Debian GNU/Linux. Jakelu
on muodostettu suuresta joukosta ohjelmistopaketteja. Jokainen paketti koostuu suorituskelpoisista ohjelmista, ko-
mentotiedostoista, ohjeistoista ja asetustiedoista. Jokaisella paketilla on ylldpitdgjc, jolla on pddvastuu paketin pitdmi-
sestd ajan tasalla, vikailmoitusten seuraamisesta ja yhteydenpidosta ohjelman tekijéiden kanssa. Debianin kiyttijien
suuri médrd yhdessi vianseurantajirjestelmén kanssa varmistaa vikojen nopean loytymisen ja korjaamisen.

Yksityiskohtiin paneutumisen ansiosta Debian-jakelu on korkealaatuinen, vakaa ja skaalautuva. Asennuksista on
moneen lihtoon: pelkistetyistd palomuureista tyopoydén tieteellisiin tydasemiin ja suorituskykyisiin verkkopalveli-
miin.

Debianin teknisen erinomaisuuden ja tiukan sitoutumisen Linux-yhteison odotuksiin ja tarpeisiin ansiosta se on
erityisen suosittu edistyneempien kiyttijien keskuudessa.

Debian oli esimerkiksi ensimméinen Linux-jakelu jossa oli paketinhallintajirjestelmi, jolla ohjelmien asennus ja
poistaminen oli helppoa. Se oli myds ensimméiinen Linux-jakelu joka voitiin pdivittdd asentamatta uudelleen.

Debian jatkaa Linux-kehityksen johdossa. Debianin kehitysprosessi on esimerkki vapaiden ohjelmien kehitys-
mallin erinomaisesta toimimisesta — jopa hyvin vaativissa kohteissa kuten kokonaisen kdyttojirjestelmén toteutta-
minen ja ylldpito.

Selkein ero Debianin ja muiden Linux-jakeluiden vililld on paketinhallintajdrjestelma. Nailld tyokaluilla Debian-
jarjestelmin ylldpitdjd hallitsee tidydellisesti jirjestelmdin asennetut paketit. Ylldpitdjd voi asentaa yksittdisen paketin
tai pdivittdd automaattisesti koko kiyttojirjestelmin. Yksittdisen paketin pdivittymisen voi myos estdd. Paketinhal-
linnalle on jopa mahdollista kertoa itse kiddnnetyistd ohjelmista ja niiden toteuttamista riippuvuuksista.

Debianin palvelimet tarkistavat asennuspalvelimelle siirrettyjen pakettien tulevan paketin rekisterdidylta yllapita-
jaltd. Niin asentamaasi Debian-jérjestelméd suojataan “troijalaisilta” ja muilta haittaohjelmilta. Debianin ylldpitéjét
myoskin pyrkivit huolellisesti tekeméidn pakettiensa asetukset tietoturvallisiksi. Kun tietoturvavikoja ilmenee jaetuis-
sa paketeissa, korjaukset ovat yleensd saatavilla hyvin nopeasti. Debianin yksinkertaisten péivitysmahdollisuuksien
ansiosta tietoturvapdivitykset voidaan noutaa ja asentaa automaattisesti Internetisti.

Ensisijainen ja paras tapa saada tukea Debian GNU/Linux -jérjestelmaélle ja tietojen vaihtoon Debianin kehittéjien
kanssa ovat Debian-projektin ylldpitimait lukuisat sihkopostilistat (tétd kirjoitettaessa listoja on yli 327). Yhden tai
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useamman listan tilaaminen sujuu helpoimmin Postilistoille liittyminen -sivulla tdyttimailld lomake.

1.4 Miki on Debian GNU/Hurd?

Debian GNU/Hurd is a Debian GNU system with the GNU Hurd — a set of servers running on top of the GNU
Mach microkernel.

Hurd on vield keskenerdinen ja sopimaton tavalliseen kdyttoon, mutta tyotd jatketaan. Hurdia kehitetiddn til-
14 hetkelld vain i386-arkkitehtuurille, mutta siirroksia muille arkkitehtuureille tehdéddn kunhan jirjestelmi saadaan
vakaammaksi.

Please note that Debian GNU/Hurd is not a Linux system, and thus some information on Linux system may not
apply to it.

Lis#d voi lukea Debian GNU/Hurd -siirroksen sivulta ja sdhkopostilistalta debian-hurd @lists.debian.org.

1.5 What is the Debian Installer?

Debian Installer, also known as ”d-i”, is the software system to install a basic working Debian system. A wide range
of hardware such as embedded devices, laptops, desktops and server machines is supported and a large set of free
software for many purposes is offered.

The installation is conducted by answering a basic set of questions. Also available are an expert mode that allows
to control every aspect of the installation and an advanced feature to perform automated installations. The installed
system can be used as is or further customized. The installation can be performed from a multitude of sources: USB,
CD/DVD/Blu-Ray or the network. The installer supports localized installations in more than 80 languages.

The installer has its origin in the boot-floppies project, and it was first mentioned by Joey Hess in 2000. Since
then the installation system has been continuously developed by volunteers improving and adding more features.

More information can be found on the Debian Installer page, on the Wiki and on the debian-boot mailing list.

1.6 Debianin hankkiminen

For information on how to download Debian GNU/Hurd from the Internet or from whom official Debian installation
media can be purchased, see the distribution web page. The list of Debian mirrors contains a full set of official Debian
mirrors, so you can easily find the nearest one.

Debian voidaan piivittdsd asennuksen jilkeen hyvin helposti. Asennus avustaa asetuksien teossa siten, ettd paivi-
tykset voi tehdé asennuksen jilkeen jos tarvetta on.

1.7 Tamén ohjeen uusimman version hankkiminen

Tétd ohjetta muokataan jatkuvasti. Muista tarkistaa Debianin version 13 sivuilta viimeisimmaét tiedot Debianin 13
Debian GNU/Hurd -julkaisusta. Tdmén asennusohjeen piivitettyjd versioita on saatavilla myos virallisilta asennus-
ohjeen sivuilta.

1.8 Tamén ohjeen rakenne

Tamaé ohje on tarkoitettu kisikirjaksi ensimmadistéd kertaa Debiania kéyttiville. Lukijan asiantuntemuksen tasosta py-
toiminnasta.

Asiantuntevat kayttdjitkin 19ytidnevit kiinnostavia tiedonjyvisid ohjeesta, muun muassa asennuksen vihimmadis-
koosta, Debianin asennusjirjestelmin tukemista laitteista ja niin edelleen. Asiantuntevien kéyttéjien kannattaa selailla
ohjeesta kiinnostavia kohtia.

Padpiirteissddn tdmi ohje on tarkoitettu luettavaksi jirjestyksessi, jolloin asennus kdydiin ldpi vaiheittain alusta
loppuun. Téssid ovat Debian GNU/Hurdin asennuksen vaiheet ja timén ohjeen vastaavat luvut:

1. Katso luvataanko asentimen toimivan laitteistollesi: Luku 2.

2. Tee varmuuskopiot, mahdollinen asennussuunnitelma ja laitteiston asetusten siité ennen Debianin asentamis-
ta, luvussa Luku 3. Jos jirjestelmidssd kdytetddn monikdynnistystd, on kiintolevylle ehkd jérjestettdvi tilaa
Debianin tarvitsemille levyosioille.
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3. Luvun Luku 4 avulla 16ydit kdytettivin asennustavan tarvitsemat asennustiedostot.

4. The next Luku 5 describes booting into the installation system. This chapter also discusses troubleshooting
procedures in case you have problems with this step.

5. Perform the actual installation according to Luku 6. This involves choosing your language, configuring perip-
heral driver modules, configuring your network connection, so that remaining installation files can be obtained
directly from a Debian server (if you are not installing from a set of DVD installation images), partitioning
your hard drives and installation of a base system, then selection and installation of tasks. (Some background
about setting up the partitions for your Debian system is explained in Liite C.)

6. Kdiynnisti vasta asennettu perusjirjestelmd, luvussa Luku 7.

Kun jirjestelmin asennus on valmis, voidaan lukea luku Luku 8. Luvusta ilmenee mistd 16ytyy lisdtietoa Linuxista
ja Debianista ja miten ydin vaihdetaan.
Lopuksi luvussa Liite E on tietoa téstd ohjeesta ja osallistumisesta ohjeen kirjoittamiseen.

1.9 Apu ohjeen kirjoittamiseen on tervetullutta

Kaikki apu, ehdotukset ja erityisesti korjaustiedostot ovat erittdin tervetulleita. Tyon alla olevat versiot tistd ohjeesta
loytyvit osoitteesta https: //d-1i.debian.org/manual/. Sieltd Ioytyy luettelo arkkitehtuureista ja kielistd,
joille tdimé ohje on saatavilla.

Ohjeen lihdekoodikin on julkisesti saatavilla; luvussa Liite E kerrotaan miten ohjeen laatimiseen voi osallistua.
Tervetulleita ovat ehdotukset, huomautukset, korjaustiedostot ja vikailmoitukset (kohdista vikailmoitukset paketille
nimelti installation—guide).

1.10 Tekijinoikeuksista ja ohjelmistojen kiyttoehdoista

Olet varmaankin lukenut joitakin useimpien kaupallisten ohjelmien mukana tulevista kidyttéehdoista — tavallisesti
ohjelmasta saa kiyttdd yhtd kopiota yhdelld tietokoneella. Tdamén jirjestelmin kayttoehdot eivit ole lainkaan sa-
manlaiset. Olisi jopa hyvikin jos kéyttdjd asentaisi kopion Debian GNU/Hurd -jakelusta jokaiseen tietokoneeseen
koulussa tai tyopaikalla. Lainaa asennustaltio kavereillesi ja auta heitd asentamaan se tietokoneelleen! Voit jopa tehdd
tuhansia kopioita myytdvdiksi; tosin muutamia reunaehtoja on. Jérjestelmén asentamisen ja kidyton vapaus on suoraa
seurausta Debianin perustana olevista vapaista ohjelmista.

Calling software free doesn’t mean that the software isn’t copyrighted, and it doesn’t mean that installation media
containing that software must be distributed at no charge. Free software, in part, means that the licenses of individual
programs do not require you to pay for the privilege of distributing or using those programs. Free software also means
that not only may anyone extend, adapt, and modify the software, but that they may distribute the results of their work
as well.

Huomaa

The Debian project, as a pragmatic concession to its users, does make some pac-
kages 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 contrib or
non-free areas of Debian mirrors or on third-party CD/DVD-ROMs; see the De-

bian FAQ, under "The Debian FTP archives”, for more information about the layout
and contents of the archives.

Monien jirjestelmén ohjelmien kiyttoehtona on GNU yleinen lisenssi (General Public Licence), johon usein vii-
tataan vain nimella”GPL”. GPL vaatii jaettavaksi myos ohjelman /ihdekoodin aina kun ohjelman suorituskelpoista
versiota levitetdidn ja kdyttoehtojen takaavan kaikille kéyttéjille oikeuden muokata ohjelmistoa. Tdmén ehdon an-
siosta kaikkien tuollaisten ohjelmien lihdekoodi' on saatavilla Debian-jirjestelméssé.
Muunkinlaisia tekijianoikeusilmoituksia ja ohjelmien kidyttoehtoja on kédytossd Debianissa olevissa ohjelmissa.
Tekijanoikeudet ja kiyttoehdot jokaiselle asennetulle paketille 16ytyvit tiedostosta /usr/share/doc/paketin-nimi/copyr:

!Ohjeet Debianin lihdekoodipakettien 1oytimiseen, purkamiseen ja suorituskelpoisten ohjelmien koostamiseen I6ytyvit Debian VUKK:sta
kohdasta "Basics of the Debian Package Management System”.
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Lisiad tietoa kiyttoehdoista ja ohjelmiston riittdvéstd vapaudesta liitettdviksi Debianin padjakeluun 16ytyy Debia-
nin vapaiden ohjelmistojen ohjeistosta (DFSG).

Tarkein tdmén ohjelmiston mukana tuleva oikeudellinen ilmoitus on ettei mitdidn takuuta ole. Ohjelmoijat ovat
tehneet ohjelmiston hyodyttamaién yhteisod. Mitdin takeita ei anneta ohjelmiston soveltuvuudesta mihinkién tiettyyn
tarkoitukseen. Koska ohjelmisto on vapaa on kiyttédjillda kuitenkin mahdollisuus muokata ohjelmistoa tarpeisiinsa —
ja nauttia muiden kayttdjien tekemistd parannuksista.
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Luku 2

Laitteistovaatimukset

Téssd luvussa on tietoa laitteista joilla padsee alkuun Debianin kanssa. Mukana on myos viitteitd lisdtietoon GNU:n
ja Linuxin tukemista laitteista.

2.1 Tuetut laitteet

Debian does not impose hardware requirements beyond the requirements of the Linux kernel and the GNU tool-sets.
Therefore, any architecture or platform to which the Linux kernel, libc, gee, etc. have been ported, and for which
a Debian port exists, can run Debian. Please refer to the Ports pages at https://www.debian.org/ports/
hurd/ for more details on 64-bit PC architecture systems which have been tested with Debian GNU/Hurd.

Tassd luvussa ei kerrota kaikkia laitealustan 64-bit PC tuettuja laitteistokokoonpanoja, vaan kerrotaan yleisempaa
tietoa ja annetaan viitteet joista lisétietoa loytyy.

2.1.1 Tuetut laitealustat

Debian GNU/Linux 13 supports 9 major architectures and several variations of each architecture known as "flavors”.

Suoritinperhe Nimi Debianissa Suoritinarkkitehtuuri Malli
AMD64 & Intel 64 amd64
. default x86 machines default
Intel x86-koneet 1386 Xen PV domains only on
ARM armel Ma}rvell Kirkwood and marvell
Orion
ARM with hardware armhf multiplatform armmp
FPU
64bit ARM arm64
64bit MIPS . MIPS Malta Skc-malta
. . mips64el Cavium Octeon octeon
(little-endian)
Loongson 3 loongson-3
32bit MIPS ' MIP'S Malta 4kc-malta
. . mipsel Cavium Octeon octeon
(little-endian)
Loongson 3 loongson-3
Power Systems ppc6del IBM POWER8 or newer
machines
. IPL VM-lukijalta ja .
64bit IBM S/390 $390x DASD!Iti generic

This document covers installation for the 64-bit PC architecture using the Hurd kernel. If you are looking for
information on any of the other Debian-supported architectures take a look at the Debian-Ports pages.

This is the first official release of Debian GNU/Hurd for the 64-bit PC architecture. We feel that it has proven
itself sufficiently to be released. However, because it has not had the exposure (and hence testing by users) that some
other architectures have had, you may encounter a few bugs. Use our Bug Tracking System to report any problems;
make sure to mention the fact that the bug is on the 64-bit PC platform using the Hurd kernel. It can be necessary to
use the debian-hurd mailing list as well.
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2.1.2 Graphics Hardware Support

Debian’s support for graphical interfaces is determined by the underlying support found in X.Org’s X11 system, and the
kernel. Basic framebuffer graphics is provided by the kernel, whilst desktop environments use X11. Whether advanced
graphics card features such as 3D-hardware acceleration or hardware-accelerated video are available, depends on the
actual graphics hardware used in the system and in some cases on the installation of additional “firmware” blobs (see
Kohta 2.2).

Details on supported graphics hardware and pointing devices canbe foundat ht tps: //wiki. freedesktop.
org/xorg/. Debian 13 ships with X.Org version 7.7.

2.1.3 Verkkolaitteet

Almost any network interface card (NIC) supported by the Hurd kernel should also be supported by the installation
system; drivers should normally be loaded automatically.

2.1.4 Oheislaitteet ja muu laitteisto

Hurd supports a large variety of hardware devices such as mice, printers, scanners, PCMCIA/CardBus/ExpressCard
and USB devices. However, most of these devices are not required while installing the system.

2.2 Laiteohjelmistoa tarvitsevat laitteet

Besides the availability of a device driver, some hardware also requires so-called firmware or microcode to be loaded
into the device before it can become operational. This is most common for network interface cards (especially wireless
NICs), but for example some USB devices and even some hard disk controllers also require firmware.

With many graphics cards, basic functionality is available without additional firmware, but the use of advanced
features requires an appropriate firmware file to be installed in the system.

On many older devices which require firmware to work, the firmware file was permanently placed in an EE-
PROMY/Flash chip on the device itself by the manufacturer. Nowadays most new devices do not have the firmware
embedded this way anymore, so the firmware file must be uploaded into the device by the host operating system every
time the system boots.

In most cases firmware is non-free according to the criteria used by the Debian GNU/Hurd project and thus cannot
be included in the main distribution. If the device driver itself is included in the distribution and if Debian GNU/Hurd
legally can distribute the firmware, it will often be available as a separate package from the non-free-firmware section
of the archive (prior to Debian GNU/Hurd 12.0: from the non-free section).

However, this does not mean that such hardware cannot be used during installation. Starting with Debian GNU/-
Hurd 12.0, following the 2022 General Resolution about non-free firmware, official installation images can include
non-free firmware packages. By default, debian-installer will detect required firmware (based on kernel logs
and modalias information), and install the relevant packages if they are found on an installation medium (e.g. on the
netinst). The package manager gets automatically configured with the matching components so that those packages
get security updates. This usually means that the non-free-firmware component gets enabled, in addition to main.

Users who wish to disable firmware lookup entirely can do so by setting the £irmware=never boot parameter.
It’s an alias for the longer hw—detect /firmware—lookup=never form.

Unless firmware lookup is disabled entirely, debian—-installer still supports loading firmware files or pac-
kages containing firmware from a removable medium, such as a USB stick. See Kohta 6.4 for detailed information
on how to load firmware files or packages during the installation. Note that debian-installer is less likely to
prompt for firmware files now that non-free firmware packages can be included on installation images.

If the debian-instal ler prompts for a firmware file and you do not have this firmware file available or do not
want to install a non-free firmware file on your system, you can try to proceed without loading the firmware. There are
several cases where a driver prompts for additional firmware because it may be needed under certain circumstances,
but the device does work without it on most systems (this e.g. happens with certain network cards using the tg3 driver).

2.3 Purchasing Hardware Specifically for GNU/Hurd

Jos joudut ostamaan tietokoneen jonka mukana tulee Windows, lue Windowsin mukana tulevat kiyttoehdot huolel-

hakusanalla “windows refund” saattaa 16ytdd kiyttokelpoisia neuvoja asiasta.
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Olitpa ostamassa esiasennettua Hurd-konetta tai konetta ilman kéyttojirjestelmid, tai jopa kéytettyi tietokonetta,
on aina tirkedd tarkistaa onko laitteille tuki Hurd-ytimessé. Tarkista onko laitteisto mainittu ylld olevissa viitteissa.
Kerro myyjélle ostavasi Hurd-jdrjestelmai. Tue Hurd-ystivillisid laitevalmistajia.

2.3.1 Viilta suojattuja tai suljettuja laitteita

Some hardware manufacturers simply won't tell us how to write drivers for their hardware. Others won’t allow us
access to the documentation without a non-disclosure agreement that would prevent us from releasing the driver’s
source code, which is one of the central elements of free software. Since we haven’t been granted access to usable
documentation on these devices, they simply won’t work under Hurd.

In many cases there are standards (or at least some de-facto standards) describing how an operating system and its
device drivers communicate with a certain class of devices. All devices which comply to such a (de-facto-)standard can
be used with a single generic device driver and no device-specific drivers are required. With some kinds of hardware
(e.g. USB "Human Interface Devices”, i.e. keyboards, mice, etc., and USB mass storage devices like USB flash disks
and memory card readers) this works very well and practically every device sold in the market is standards-compliant.

In other fields, among them e.g. printers, this is unfortunately not the case. While there are many printers which
can be addressed via a small set of (de-facto-)standard control languages and therefore can be made to work without
problems in any operating system, there are quite a few models which only understand proprietary control commands
for which no usable documentation is available and therefore either cannot be used at all on free operating systems or
can only be used with a vendor-supplied closed-source driver.

Even if there is a vendor-provided closed-source driver for such hardware when purchasing the device, the practical
lifespan of the device is limited by driver availability. Nowadays product cycles have become short and it is not
uncommon that a short time after a consumer device has ceased production, no driver updates get made available any
more by the manufacturer. If the old closed-source driver does not work anymore after a system update, an otherwise
perfectly working device becomes unusable due to lacking driver support and there is nothing that can be done in
this case. You should therefore avoid buying closed hardware in the first place, regardless of the operating system you
want to use it with.

You can help improve this situation by encouraging manufacturers of closed hardware to release the documentation
and other resources necessary for us to provide free drivers for their hardware.

2.4 Asennustaltiot

This section will help you determine which different media types you can use to install Debian. There is a whole
chapter devoted to media, Luku 4, which lists the advantages and disadvantages of each media type. You may want
to refer back to this page once you reach that section.

24.1 CD-ROM/DVD-ROM/BD-ROM

Installation from optical disc is supported for most architectures.

2.4.2 Verkko

Verkkoa voidaan kiyttidd asennuksen aikana asennuksessa tarvittavien tiedostojen noutamiseen. Verkon kéytto riippuu
valittavasta asennustavasta ja vastauksista muutamiin asennuksen aikana kysyttdviin kysymyksiin. Asennusjirjestelmi
tukee useimpia verkon liitdntitapoja (mukaan lukien PPPoE, mutta ei ISDN tai PPP), kiyttden joko HTTP:ti tai
FTP:ti. Kun asennus on valmis, jirjestelmén asetukset voidaan tehdd kiyttimidn ISDN:44 tai PPP:td.

2.4.3 Kiintolevy

Booting the installation system directly from a hard disk is another option for many architectures. This will require
some other operating system to load the installer onto the hard disk. This method is only recommended for special
cases when no other installation method is available.

2.4.4 Un*x-tai GNU-jirjestelmi

If you are running another Unix-like system, you could use it to install Debian GNU/Hurd without using the debian-installer
described in the rest of this manual. This kind of install may be useful for users with otherwise unsupported hardware

or on hosts which can’t afford downtime. If you are interested in this technique, skip to the Kohta D.2. This installation

method is only recommended for advanced users when no other installation method is available.
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2.4.5 Tuetut massamuistit

The Debian installer contains a kernel which is built to maximize the number of systems it runs on.
IDE systems are also supported.

2.5 Muistivaatimukset ja levytilan tarve

We recommend at least 512MB of memory and 4GB of hard disk space to perform an installation. For more detailed
values, see Kohta 3.4.




Luku 3

Ennen Debian GNU/Hurdin asennusta

Tassd luvussa kisitellddn Debianin asentamisen valmistelevia toimia, jotka tehddén ennen kuin asenninta edes kéyn-
nistetddn. Tahdn kuuluvat varmuuskopioiden ottaminen, tietojen kerddminen laitteistosta ja tarvittavan tiedon etsi-
minen.

3.1 Katsaus asennusprosessiin

Ensin huomio uudelleenasennuksista. Tilanne joka vaatisi Debianin asentamisen kokonaan uudelleen on hyvin har-
vinainen; ehkipi kiintolevyn mekaaninen hajoaminen olisi tyypillisin tapaus.

Useiden paljon kiytettyjen kiyttojdrjestelmien kanssa voidaan joutua asentamaan alusta asti kun on tapahtunut
vakava virhe tai kun pdivitetddn uuteen kayttojarjestelmin versioon. Vaikka tdysin uutta asennusta ei tarvitsisikaan
tehdd, joutuu usein asentamaan kéytetyt ohjelmat uudelleen, jotta ne toimisivat kunnolla uudessa kéyttojirjestelmassa.

Kiytettdessd Debian GNU/Hurdia, on paljon todennidkoisempid, ettd vikatilanteessa kiyttojirjestelmd voidaan
korjata eiki sitd tarvitse asentaa uudelleen. Péivitykset eivit koskaan vaadi kaiken asentamista uudelleen; Debian osaa
aina piivittdd itse itsensd. Lisiksi ohjelmat ovat melkein aina yhteensopivia perdkkiisissd Debianin julkaisuissa. Jos
ohjelman uusi versio vaatii uudempia tukiohjelmia, Debianin paketointijdrjestelma varmistaa kaikkien tarpeellisten
ohjelmien 16ytyvin ja tulevan asennetuiksi automaattisesti. Korostetaan vield, ettd paljon tyotd on tehty, jotta uuu-
delleen asennus ei olisi vilttimitontd, joten uudelleenasennusta olisi pidettidvi viimeisend vaihtoehtona. Asenninta ei
ole tarkoitettu uudelleenasennukseen jo asennetun jérjestelmén pidlle.

Tassé on luettelo asennusprosessin vaiheista:

1. Siltd levyltd johon asennetaan pitdisi kopioda kaikki tiedot varmuuskopioksi.
2. Kerii tietoja tietokoneesta ja kaikki tarvittavat ohjeet ennen kuin asennus aloitetaan.
3. Luo Debianille osioitavaksi kelpaavaa tilaa kiintolevylle.

4. Locate and/or download the installer software and any specialized driver or firmware files your machine requi-
res.

5. Set up boot media such as CDs/DVDs/USB sticks or provide a network boot infrastructure from which the
installer can be booted.

6. Kidynnistd asennusjirjestelma.
7. Valitse asennuskieli.
8. Kiynnistd Ethernetliitintd, jos se on kéytettdvissi.
9. Luo ja liitd ne osiot joihin Debian asennetaan.
10. Katsele kun automaattisesti noudetaan/asennetaan peruskokoonpano tai sen asetukset tehdién.
11. Select and install additional software.
12. Asenna kdynnistyslatain kdynnistiméin Debian GNU/Hurd ja/tai tietokoneen vanha kiyttojarjestelma.

13. Kéynnistid uusi asennettu jérjestelmé ensimmaisti kertaa.
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LUKU 3. ENNEN DEBIAN GNU/HURDIN ASENNUSTA 3.2. OTA VARMUUSKOPIOT KONEEN TIEDOISTA!

Jos asennuksen aikana tulee pulmia, auttaa kun tietdd mitké paketit ovat mukana missékin vaiheessa. Esitelldidn
tdmén asennusdraaman pédosia néyttelevit ohjelmat:

Tamai ohje on pddasiassa Debianin asentimen, debian—installer, kiyttoohje. Asennin tunnistaa laitteiston
ja lataa sopivat ajurit, tekee verkkoasetukset dhcp—client:n avulla, kdynnistdd debootstrapin asentamaan
peruskokoonpanon paketit ja kiynnistid t ask selin, jonka avulla valitaan lisdéd ohjelmia asennettavaksi. Useat muut
ohjelmat néyttelevit pienempid osia tdssd prosessissa, mutta debian—-installerin tyd on padttynyt, kun uusi
jarjestelmi kdynnistetddn ensimmdiisen kerran.

Jarjestelméd voi sovittaa omiin tarpeisiinsa valitsemalla t askselin avulla erilaisia esimédriteltyjd ohjelmako-
koelmia, kuten webbipalvelin tai tyOpoytdympdristo.

One important option during the installation is whether or not to install a graphical desktop environment, consisting
of the X Window System and one of the available graphical desktop environments. If you choose not to select the
“Desktop environment” task, you will only have a relatively basic, command line driven system. Installing the Desktop
environment task is optional because in relation to a text-mode-only system it requires a comparatively large amount of
disk space and because many Debian GNU/Hurd systems are servers which don’t really have any need for a graphical
user interface to do their job.

Just be aware that the X Window System is completely separate from debian-installer, and in factis much
more complicated. Troubleshooting of the X Window System is not within the scope of this manual.

3.2 Ota varmuuskopiot koneen tiedoista!

Before you start, make sure to back up every file that is now on your system. If this is the first time a non-native
operating system is going to be installed on your computer, it is quite likely you will need to re-partition your disk to
make room for Debian GNU/Hurd. Anytime you partition your disk, you run a risk of losing everything on the disk,
no matter what program you use to do it. The programs used in the installation of Debian GNU/Hurd are quite reliable
and most have seen years of use; but they are also quite powerful and a false move can cost you. Even after backing up,
be careful and think about your answers and actions. Two minutes of thinking can save hours of unnecessary work.

If you are creating a multi-boot system, make sure that you have the distribution media of any other present
operating systems on hand. Even though this is normally not necessary, there might be situations in which you could
be required to reinstall your operating system’s boot loader to make the system boot or in a worst case even have to
reinstall the complete operating system and restore your previously made backup.

3.3 Tarvittavat tiedot

3.3.1 Ohjeet

3.3.1.1 Asennusohje

Tdma ohje jota parhaillaan luet, saatavilla tekstitiedostona, HTML- tai PDF-muodossa.
e install.fi.txt
e install.fi.html

e install.fi.pdf

3.3.1.2 Laitteiston ohjekirjat

Sisdltavit usein hyodyllisté tietoa laitteiston asetusten teosta ja kdytost.

3.3.2 Laitetietojen loytiminen

Useissa tapauksissa asennin osaa automaattisesti tunnistaa laitteet. Mutta varmuuden vuoksi suositellaan tutustumista
tietokoneen laitteisiin ennen asennusta.
Laitetietoja voidaan kerétd seuraavista paikoista:

« Jokaisen tietokoneen osan mukana tulleet kisikirjat.

o The BIOS/UEFI setup screens of your computer. You can view these screens when you start your computer by
pressing a combination of keys. Check your manual for the combination. Often, it is the Delete or the F2 key,
but some manufacturers use other keys or key combinations. Usually upon starting the computer there will be
a message stating which key to press to enter the setup screen.
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LUKU 3. ENNEN DEBIAN GNU/HURDIN ASENNUSTA 3.3. TARVITTAVAT TIEDOT

» Kunkin osan pakkauslaatikot.
» Windowsin Ohjauskeskuksen ikkuna Jirjestelma.

 Toisen kiyttdjirjestelmin jirjestelmikomennot ja -tyokalut, mukaan lukien tiedostoselaimen néytot. TéllA ta-
valla 1oytyy tietoa erityisesti keskusmuistista ja kiintolevytilasta.

o Jdrjestelmin padkayttiji tai Internet-palveluntarjoaja. Niiltd tahoilta saa tietdd verkkoasetukset ja sdhkopostin
asetukset.

Taulukko 3.1 Hardware Information Helpful for an Install

Laite Mabhdollisesti tarvittava tieto
Lukumééré.
Niiden keskindinen jérjestys.
Kiintolevyt Voivat olla IDE (toinen nimi PATA), SATA vai
SCSL
Kaytettdvissd oleva vapaa tila.
Osiot.
Osiot joihin muut kiyttdjirjestelmit on asennettu.
Network interfaces Type/model of available network interfaces.
Tulostin Malli ja valmistaja.
Niytonohjain Type/model and manufacturer.

3.3.3 Laitteiden yhteensopivuus

Many products work without trouble on Hurd. Moreover, hardware support in Hurd is improving daily. However,
Hurd still does not run as many different types of hardware as some operating systems.

Drivers in Hurd in most cases are not written for a certain “product” or “brand” from a specific manufacturer, but
for a certain hardware/chipset. Many seemingly different products/brands are based on the same hardware design; it is
not uncommon that chip manufacturers provide so-called “reference designs” for products based on their chips which
are then used by several different device manufacturers and sold under lots of different product or brand names.

This has advantages and disadvantages. An advantage is that a driver for one chipset works with lots of different
products from different manufacturers, as long as their product is based on the same chipset. The disadvantage is that
it is not always easy to see which actual chipset is used in a certain product/brand. Unfortunately sometimes device
manufacturers change the hardware base of their product without changing the product name or at least the product
version number, so that when having two items of the same brand/product name bought at different times, they can
sometimes be based on two different chipsets and therefore use two different drivers or there might be no driver at all
for one of them.

For USB and PCI/PCI-Express/ExpressCard devices, a good way to find out on which chipset they are based is to
look at their device IDs. All USB/PCI/PCI-Express/ExpressCard devices have so called “vendor” and ”product” IDs,
and the combination of these two is usually the same for any product based on the same chipset.

On Linux systems, these IDs can be read with the Isusb command for USB devices and with the Ispci -nn com-
mand for PCI/PCI-Express/ExpressCard devices. The vendor and product IDs are usually given in the form of two
hexadecimal numbers, separated by a colon, such as ”1d6b:0001”.

An example for the output of Isusb: "Bus 001 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub”, whereby
1d6b is the vendor ID and 0002 is the product ID.

An example for the output of Ispci -nn for an Ethernet card: ”03:00.0 Ethernet controller [0200]: Realtek Se-
miconductor Co., Ltd. RTL8111/8168B PCI Express Gigabit Ethernet controller [10ec:8168] (rev 06)”. The IDs are
given inside the rightmost square brackets, i.e. here 10ec is the vendor- and 8168 is the product ID.

As another example, a graphics card could give the following output: ”04:00.0 VGA compatible controller [0300]:
Advanced Micro Devices [AMD] nee ATI RV710 [Radeon HD 4350] [1002:954f]”.

On Windows systems, the IDs for a device can be found in the Windows device manager on the tab “details”,
where the vendor ID is prefixed with VEN_ and the product ID is prefixed with DEV_. On newer Windows systems,
you have to select the property "Hardware IDs” in the device manager’s details tab to actually see the IDs, as they are
not displayed by default.

Searching on the internet with the vendor/product ID, "Hurd” and “driver” as the search terms often results in in-
formation regarding the driver support status for a certain chipset. If a search for the vendor/product ID does not yield
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usable results, a search for the chip code names, which are also often provided by Isusb and Ispci ("RTL8111”/”RTL8168B”
in the network card example and "RV710” in the graphics card example), can help.

3.3.3.1 Testing hardware compatibility with a Live-System

Debian GNU/Hurd is also available as a so-called "live system” for certain architectures. A live system is a preconfi-
gured ready-to-use system in a compressed format that can be booted and used from a read-only medium like a CD
or DVD. Using it by default does not create any permanent changes on your computer. You can change user settings
and install additional programs from within the live system, but all this only happens in the computer’s RAM, i.e. if
you turn off the computer and boot the live system again, everything is reset to its defaults. If you want to see whether
your hardware is supported by Debian GNU/Hurd, the easiest way is to run a Debian live system on it and try it out.

There are a few limitations in using a live system. The first is that as all changes you do within the live system must
be held in your computer’s RAM, this only works on systems with enough RAM to do that, so installing additional large
software packages may fail due to memory constraints. Another limitation with regards to hardware compatibility
testing is that the official Debian GNU/Hurd live system contains only free components, i.e. there are no non-free
firmware files included in it. Such non-free packages can of course be installed manually within the system, but there
is no automatic detection of required firmware files like in the debian—-installer, so installation of non-free
components must be done manually if needed.

Information about the available variants of the Debian live images can be found at the Debian Live Images website.

3.3.4 Verkkoasetukset

If your computer is connected to a fixed network (i.e. an Ethernet or equivalent connection — not a dialup/PPP
connection) which is administered by somebody else, you should ask your network’s system administrator for this
information:

¢ Konenimi (timin voi ehki keksii itse).
o Verkkoaluenimi.

« Tietokoneen IP-osoite.

L]

Verkossa kiytettdvd verkon peitto.
o Oletusyhdyskédytivin IP-osoite, jos verkossa on yhdyskdytavi.
« Nimipalvelimena (DNS) kiytettivé verkon kone.

If the network you are connected to uses DHCP (Dynamic Host Configuration Protocol) for configuring network
settings, you don’t need this information because the DHCP server will provide it directly to your computer during
the installation process.

If you have internet access via DSL or cable modem (i.e. over a cable tv network) and have a router (often provided
preconfigured by your phone or catv provider) which handles your network connectivity, DHCP is usually available
by default.

If you use a WLAN/WiFi network, you should find out:

o The ESSID ("network name”) of your wireless network.

o The WEP or WPA/WPA?2 security key to access the network (if applicable).

3.4 Vahimmaisvaatimukset laitteistolle

Kun tiedot laitteistosta on keritty, tarkistetaan laitteiston sallivan halutun asennustavan.

Kayttotarkoitus saattaa sallia laitteiston, joka ei tdytd alla olevassa taulukossa mainittuja suosituksia. Useimmat
kayttdjat kuitenkin turhautuvat jos jéttdvit huomiotta ndmé suositukset.

Poytitietokoneen olisi oltava vihintiddn 1 GHz Pentium 4.

The minimum values assumes that swap will be enabled and a non-live image is used. The "No desktop” value
assumes that the text-based installer (not the graphical one) is used.

The actual minimum memory requirements are a lot less than the numbers listed in this table. With swap enabled,
itis possible to install Debian with as little as 475MB. The same goes for the disk space requirements, especially if you
pick and choose which applications to install; see Kohta D.1 for additional information on disk space requirements.
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Taulukko 3.2 Suositellut vihimmaéisvaatimukset laitteistolle

Asennustapa Muisti (vihintiain) Muisti (suositus) Kiintolevy
Ei tyopoytai 512MB 1GB 4GB
Tyopoytdympiristd 1GB 2GB 10GB

The installer normally automatically enables memory-saving tricks to be able to run on such low-memory system,
but on architectures that are less tested it may miss doing so. It can however be enabled manually by appending the
lowmem=1 or even lowmem=2 boot parameter (see also Kohta 6.3.1.1 and Kohta 5.3.1).

Installation on systems with less memory or disk space available may be possible but is only advised for experienced
users.

It is possible to run a graphical desktop environment on older or low-end systems, but in that case it is recom-
mended to install a window manager that is less resource-hungry than those of the GNOME or KDE Plasma desktop
environments; alternatives include xfce4, icewm and wmaker, but there are others to choose from.

On melkein mahdotonta antaa yleisid muistin tai levytilan kokovaatimuksia palvelinasennuksille, koska ne riip-
puvat niin paljon siitd mihin palvelinta kdytetién.

Muista, ettei ndihin kokoihin sisidlly muu tavallisesti koneessa oleva tieto, kuten kéyttédjien tiedostot, séhkopostit
ja muu tieto. On aina parasta varata omille tiedostoilleen ja tiedoilleen runsaasti tilaa.

Disk space required for the smooth operation of the Debian GNU/Hurd system itself is taken into account in these
recommended system requirements. Notably, the /var partition contains a lot of state information specific to Debian
in addition to its regular contents, like logfiles. The dpkg files (with information on all installed packages) can easily
consume 40MB. Also, apt puts downloaded packages here before they are installed. You should usually allocate at
least 200MB for /var, and a lot more if you install a graphical desktop environment.

3.5 Monikiynnistettiavin koneen osiointi etukiteen

Levyn osiointi tarkoittaa levyn jakamista osiin. Jokainen osa on riippumaton muista. Osiointia voisi verrata talon
viliseinien pystyttamiseen; huonekalujen lisd@minen yhteen huoneeseen ei vaikuta muihin.

If you already have an operating system on your system (Windows, OS/2, MacOS, Solaris, FreeBSD, ...) which
uses the whole disk and you want to stick Debian on the same disk, you will need to repartition it. Debian requires
its own hard disk partitions. It cannot be installed on Windows or Mac OS X partitions. It may be able to share some
partitions with other Unix systems, but that’s not covered here. At the very least you will need a dedicated partition
for the Debian root filesystem.

You can find information about your current partition setup by using a partitioning tool for your current operating
system, such as the integrated Disk Manager in Windows. Partitioning tools always provide a way to show existing
partitions without making changes.

Periaatteessa muutoksien tekeminen osioon jossa jo on tiedostojirjestelmé tuhoaa sen sisillon kokonaan. Niinpi
olisi aina tehtivid varmuuskopiot ennen kuin osioihin kosketaan. Kaytetién taas talovertausta: huonekalut on parasta
siirtdd pois tieltd ennen viliseinien siirtdmistd, muuten huonekalut menevit pirstaleiksi.

Several modern operating systems offer the ability to move and resize certain existing partitions without destroying
their contents. This allows making space for additional partitions without losing existing data. Even though this works
quite well in most cases, making changes to the partitioning of a disk is an inherently dangerous action and should
only be done after having made a full backup of all data. For FAT/FAT32 and NTFS partitions as used by Windows
systems, the ability to move and resize them losslessly is provided both by debian-installer as well as by the
integrated Disk Manager of Windows.

3.6 Laiteasetukset ja kiyttojarjestelmén asetukset ennen asennusta

This section will walk you through pre-installation hardware setup, if any, that you will need to do prior to installing
Debian. Generally, this involves checking and possibly changing BIOS/UEFI/system firmware settings for your system.
The "BIOS/UEFI” or "system firmware” is the core software used by the hardware; it is most critically invoked during
the bootstrap process (after power-up).

3.6.1 Invoking the BIOS/UEFI Set-Up Menu

The BIOS/UEFI provides the basic functions needed to boot your machine and to allow your operating system to
access your hardware. Your system provides a BIOS/UEFI setup menu, which is used to configure the BIOS/UEFI.
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To enter the BIOS/UEFI setup menu you have to press a key or key combination after turning on the computer. Often
it is the Delete or the F2 key, but some manufacturers use other keys. Usually upon starting the computer there will
be a message stating which key to press to enter the setup screen.

3.6.2 Kiynnistyslaitteen valinta

Within the BIOS/UEFI setup menu, you can select which devices shall be checked in which sequence for a bootable
operating system. Possible choices usually include the internal harddisks, the CD/DVD-ROM drive and USB mass
storage devices such as USB sticks or external USB harddisks. On modern systems there is also often a possibility to
enable network booting via PXE.

Depending on the installation media (CD/DVD ROM, USB stick, network boot) you have chosen you should
enable the appropriate boot devices if they are not already enabled.

Most BIOS/UEFI versions allow you to call up a boot menu on system startup in which you select from which
device the computer should start for the current session. If this option is available, the BIOS/UEFI usually displays a
short message like “press F12 for boot menu” on system startup. The actual key used to select this menu varies from
system to system; commonly used keys are F12, F11 and F8. Choosing a device from this menu does not change the
default boot order of the BIOS/UEF]I, i.e. you can start once from a USB stick while having configured the internal
harddisk as the normal primary boot device.

If your BIOS/UEFI does not provide you with a boot menu to do ad-hoc choices of the current boot device,
you will have to change your BIOS/UEFI setup to make the device from which the debian—-installer shall be
booted the primary boot device.

Unfortunately some computers may contain buggy BIOS/UEFI versions. Booting debian-installer froma
USB stick might not work even if there is an appropriate option in the BIOS/UEFI setup menu and the stick is selected
as the primary boot device. On some of these systems using a USB stick as boot medium is impossible; others can
be tricked into booting from the stick by changing the device type in the BIOS/UEFI setup from the default "USB
harddisk” or "USB stick” to "USB ZIP” or "USB CDROM”. You may need to configure your BIOS/UEFI to enable
”USB legacy support”.

If you cannot manipulate the BIOS/UEFI to boot directly from a USB stick you still have the option of using
an ISO copied to the stick. Boot debian-installer using Kohta 4.3 and, after scanning the hard drives for an
installer ISO image, select the USB device and choose an installation image.
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Luku 4

Asennustaltioiden hankkiminen

4.1 Official Debian GNU/Hurd installation images

By far the easiest way to install Debian GNU/Hurd is from a set of official Debian installation images. You can buy a
set of CDs/DVDs from a vendor (see the CD vendors page). You may also download the installation images from a
Debian mirror and make your own set, if you have a fast network connection and a CD/DVD burner (see the Debian
CD/DVD page and Debian CD FAQ for detailed instructions). If you have such optical installation media, and they
are bootable on your machine, you can skip right to Luku 5. Much effort has been expended to ensure the most-used
files are on the first DVD image, so that a basic desktop installation can be done with only the first DVD.

Also, keep in mind: if the installation media you are using don’t contain some packages you need, you can always
install those packages afterwards from your running new Debian system (after the installation has finished). If you
need to know on which installation image to find a specific package, visit https://cdimage-search.debian.org/.

If your machine doesn’t support booting from optical media, but you do have a set of DVD, you can use an alter-
native strategy such as hard disk, or manually loading the kernel from the disc to initially boot the system installer.
The files you need for booting by another means are also on the disc; the Debian network archive and folder orga-
nization on the disc are identical. So when archive file paths are given below for particular files you need for booting,
look for those files in the same directories and subdirectories on your installation media.

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

If you don’t have an installation media set, then you will need to download the installer system files and place them
on the hard disk or so they can be used to boot the installer.

4.2 Tiedostojen noutaminen Debianin asennuspalvelimilta

Lihimmaén (ja siten luultavasti nopeimman) asennuspalvelimen 16ytidd Debianin asennuspalvelimien luettelosta.

4.2.1 Where to Find Installation Files

Various installation files can be found on each Debian mirror in the directory debian/dists/trixie/main/installer-hurd-
amd64/current/images/ — the MANIFEST lists each image and its purpose.

4.3 Tiedostojen valmistelu kiynnistettiessa kiintolevylta

The installer may be booted using boot files placed on an existing hard drive partition, either launched from another
operating system or by invoking a boot loader directly from the BIOS. On modern UEFI systems, the kernel may be
booted directly from the UEFI partition without the need of a boot loader.

A full, "pure network” installation can be achieved using this technique. This avoids all hassles of removable
media, like finding and burning CD/DVD images.

4.4 Automaattinen asennus
For installing on multiple computers it’s possible to do fully automatic installations. Debian packages intended for

this include fai-quickstart, which can use an install server (have a look at the FAI home page for detailed
information) and the Debian Installer itself.
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LUKU 4. ASENNUSTALTIOIDEN HANKKIMINEN 4.5. VERIFYING THE INTEGRITY OF ...

4.4.1 Automaattinen asennus Debianin asentimella

Debianin asennin tukee automaattista asennusta valmiiden vastausten tiedostoilla. Valmiiden vastausten tiedosto voi-
daan ladata verkosta tai vaihdettavalta taltiolta, ja silld saadaan annettua vastaukset asennusprosessin aikana kysyttyi-
hin kysymyksiin.

Kaikki ohjeet valmiista vastauksista mukaan lukien toimiva esimerkki jota voi muokata on Liite B.

4.5 Verifying the integrity of installation files

You can verify the integrity of downloaded files against checksums provided in SHA256SUMS or SHA512SUMS
files on Debian mirrors. You can find them in the same places as the installati