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DTOT HOKYMEHT SIBJISIETCS CBOGOIHBIM IIPOIPAMMHBIM OBECIIEIEHIEM; Bbl MOXKETE DACIPOCTPAHITH €ro 1,/ 1iin
monuduruposath B coorBercreuu ¢ ycjopusMu GNU General Public License Bepcuu 2, omyGauKoOBaHHON
Donom cBobogHoro nporpammuoro obecnedenus (Free Software Foundation).

JlaHHas IporpaMMa pacIpoCTPaHSIeTCsl B HAJEXK e Ha TO, YTO IpujoxkeHue Oyiaer mose3no, Ho BE3 BCH-
KX TAPAHTUI; ne rapanrtupyercs naxe IPUTOJHOCTD mwm COOTBETCTBUE KAKNM-JINBO
TPEBOBAHUSAM. [dns nmonmydenus gomosanurensuoit uudopmaruu o3nakoMmbrech ¢ GNU General Public
License.

You should have received a copy of the GNU General Public License along with this program; if not,
the license text can also be found at https://www.gnu.org/licenses/gpl-2.0.html and in /usr/share/
common-1licenses/GPL-2 on Debian systems.
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2 Ornasnexnne



[naBa ]_

BeeneHune

Jlanubiit TOKyMeHT nH(MOPMHUpPYET oJb30oBaTeseil quctpudytusa Debian 06 OCHOBHBIX I3MEHEHUSIX B BBIILYC-
ke 13 (trixie).

B undopMamu 0 BBIIYCKe OMUCHIBAETCSI IPOIECC 6e30macHoro oGHOBIeHUs ¢ Bhimycka 12 (bookworm) mo
TEKYIIEro BBITYCKA W U3BECTHBIE TIOTEHIMAIbHBIE TTPODJIEMBI, C KOTOPBIMYU MOT'YT CTOJIKHYTBCSI II0JI30BaTE/ N
pu OOHOBJICHWH.

Camast TIocsIe/IHsIsl BepCUsl 9TOr0 JJOKyMEHTa JIOCTYIHA Ha crpanute https://www.debian.org/releases/trixie/
releasenotes.

OcTopokHO: 3aMeTnM, 9YTO 371eCh HEBO3MOXKHO [TEPEIUCUTH BCE M3BECTHBIE ITPOOIEMBI, U IIOITOMY OBLIH
BBIODAHBI TOJIBKO T€, KOTOPBIE, KaK OXKUIAETCH, MOT'YT BO3HUKHYTH y OOJIBIIAHCTBA JIIOJEH, U KOTOPBIE
OKAa3bIBAIOT HAMOOJIBITIEE BJIMSHUE B I[EJIOM.

O6paruTe BHUMAHME, YTO TEIEPDb IO/JIEPKUBACTCH U OIUCHIBAETCS TOJBKO OOHOBJICHNE C IIPEIBIAYINErO BbI-
mycka Debian (1o ectb, 3T0T 10KYMeHT ommceiBaeT obHoBseHue ¢ bookworm). Eciin Bam Tpebyercsa o6HOBUTH
cucreMy ¢ 06ojiee CTaporo BBIIYCKa, 0OpATUTECh K PAHHUM PEJAKIIUSIM ITOrO JIOKYMEHTA WJIH CHAYAJIA BbI-
[IOJIHUTE OOHOBJIEHUE J10 bookworm.

1.1 Kak coobwutb 006 ownbke B 3TOM OKYyMeHTe

MEI IBITAJINCH IIPOBECTU BCE€ BO3MOXKHBIC 3TAIIbI O6HOBJI€HI/IH, OIIMCaHHbIE B 9TOM JOKYMEHTE, a TaKzKe ITOIIbI-
TaJINCh NIPEABUIECTH BCE€ BO3MOXKHBIE HpO6JIeMI>I, C KOTOPBIMH MOI'YT CTOJKHYTBCA ITOJB30BATEJIN.

Tem He MeHee, eCJIU BBI J[yMaeTe, UTo HAILIA OMMOKY B 9TOM ONUCAHWA (€CTh HEIPABUJIbHAS U OTCYTCTBY-
fomas nHdOpMaIysi ), oXkKayiicTa, ornpaBbre coobiienne o6 ommoOke B nakere release-notes B cucremy
orcaexkuBanus omubok. He 3abyabre cHadaa MpOCMOTPETh CYIIECTBYIOIIE coobmenusi 00 ommnbKax, BO3-
MOYKHO, O Ballleil pobJieMe yKe M3BEeCTHO. B 9TOM cjiydae BbI MOXKETE TOCIATh JTOMOJHATEILHYI0 HHMOPpMAa-
WO K CYIIECTBYIOMEMY COODIIEHNIO 00 OIMHOKE WM JarKe MPEII0KUThL CBOU M3MEHEHMSI.
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Mpbl 1teHUM U 07100psieM COOOIIEHUSI C MCIPABIEHUSIMHU K TEKCTY 3TOr0 JOKyMeHTa. JIOTMOJHUTETbHYIO HWH-
dopMaIuio, ONUCHIBAIOINILYIO, KAK MOJIYIUTh UCXOIHbIE TEKCTBI 9TOI0 JOKYMEHTa, CM. B pasjeie Mcmounuku
amo20 doKyMmeHma.

1.2 lNpepocTtaBneHne oTt4érta 006 OOHOBMIEHUN

Mp1 pajpt 110001 nHOOPMAIUN O TTPOBEIEHHOM 00HOBIeHNN ¢ bookworm 1o trixie or mosb3oBareneit. Ecau Bbr
XOTHUTE TOJIEJIUTHCS CBOUM OITBITOM, OTIIPaBbTE coobIenne 06 ormuoKe B makere upgrade-reports B cucremy
OTCJIEXKUBAHUS OIMMOOK, OMKMCaB pe3ysIbTarhl. [loxasyiicTa, cxkuMaiiTe Bce IPUKJIAIBIBAEMBIE K COODIIEHUIO
daitier (¢ nomommpo gzip).
TloxkasmyiicTa, BKJIIOYATE B OTIPABJISEMOE COOOINEHNE CJIELYIONTYI0 NHMOPMAIUIO:
e Cocrosinne Baleil 6a3bl JJAHHBIX IIAKETOB JIO M II0CI€ OOHOBJIEHMS: COCTOsiHuE 0a3bl JaHHbIX dpkg
conepkuTcst B daite /var/lib/dpkg/status, a uHdopManua o cocTogHNU nakeros apt - B daiine
/var/1lib/apt/extended_states. [lepes 0OHOBIEHNEM BBITIOJHUTE PE3EPBHOE KOTMPOBAHUE COTJIACHO

ormucanuio Cosdanue pezepsroli Konuu 6cexr JaHHHLT U HACTMPOEK, TOMAMO 3TOrO, Bbl MOXKeTe HaiTH
pe3epBHbIe Konuu /var/lib/dpkg/status B karajore /var/backups.

e 2KypnaJbs! ceanca pabOThI, CO3JAHHBIE C IOMOIIBIO SCript, cM. Sanuce ceanca.

e 2Kypnas paboTsl apt jocryteH B daitie /var/log/apt/term.log nian xypHau aptitude jocrymeH B
KaTaJjore /var/log/aptitude.

IIpumeuanue: O6s13aTLHO IPOCMOTPHUTE U YAAJIATE BCIO JTUUHYO M /MM KOH(MDUIEHINAIBHYIO0 HHPOPMAa-
U0 U3 YKYPHAJOB IIEpe] TeEM KaK BKJIIOYATh MX B COODIIeHHEe 0O OmmbOKe, Tak Kak 3Ta HH(pOpMaIys Oyaer
3aHECEHA B JIOCTYIHYIO BCeM 0a3y JIAHHDIX.

1.3 VicxogHbli TEKCT 3TOro AOKYMeHTa

Dror pokymeHT cocrasien B dopmare reStructuredText ¢ umcmospzoBanmem komseprepa sphinx. HTML-
BepCHsl CO37IaHA KOMaHoH sphinz-build -b html. PDF-sepcust — sphinz-build -b latex. (IlpuM. mep.: y meHst
HE HOJIyYMJIOCh, & BOT KOMaHaa make orpaborana Ha ypa) Vcxommbie TeKeThbl [IpuMedanuii K BBIILYCKY J0-
crynssl B penosuropun Git Debian Documentation Project (npoekta mokymenrtaimuu Debian). Vcnosb3yiiTe
BeO-urTepdEiic, ITOOBI MOIYIUTh HOCTYI K (aiiaaM 1o oTaepHOoCTH Yepe3 VIHTepHeT u IpOCMOTPETh MX 13-
MeHenwust. JIJ1s1 oy 9eHust JOMOJHATETFHON HH(MOPMAIIUT O TOM, KaK HOJyInTh jJocTyn K Git, moxkamyiicra,
obpatuTech K Uudopmarnuu o cucreme ynpasienns sepcusivu (VCS) npoexkra gokymentanun Debian.

4 Fnasa 1. BsepeHnune
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Y10 Hosoro B Debian 13

The Wiki has more information about this topic.

2.1 NMoppep>xnBaemble apxXNTEKTYpPbI

Cuucok opunuaabHO MO/IeP:KUBAEMbIX apXUTEKTYp it Debian 13:

64-bit PC (amd64)
64-6urnas ARM (arm64)
ARM EABI (armel)

ARMv7 (EABI hard-float ABI, armhf) (upum. nep.: hard-float — 3HauuT, uTo 1PN BBHI3OBE Omeparuii ¢
[JIABAIOMIEH TOYKON UCIOJIL3YIOTCA PETUCTPHI C IIABAIOIIEH TOYKON, a He IeJOYUCIEHHBIE PETUCTDDI)

64-6urHas little-endian PowerPC (ppc64el)
64-bit little-endian RISC-V (riscv64)
IBM System z (s390x)

Additionally, on 64-bit PC systems, a partial 32-bit userland (1386) is available. Please see Reduced support
for 1586 for details.

See Last release for armel for limitations on support for the ARM EABI (armel) architecture.

Boutee nogpobryo naGoOpMAaIMiO O IEPEHOCe Ha pa3/IndHble ApXUTEKTYPHI ¥ CBEJIEHUsI, OTHOCSIIUECS] K KOH-
KPETHBIM IIEPEHOCaM, BBl MOXKETE MOJIYIUTh Ha, CTpaHuie rnepenocos Debian.



https://wiki.debian.org/NewInTrixie
https://www.debian.org/ports/

Release-Notes for Debian 13 (trixie)

2.2 Y70 HOBOro B guctpubytmnse?

2.2.1 Official support for riscv64
This release for the first time officially supports the riscv64 architecture, allowing users to run Debian on
64-bit RISC-V hardware and benefit from all Debian 13 features.

The Wiki provides more details about riscv64 support in Debian.

2.2.2 Hardening against ROP and COP/JOP attacks on amd64 and arm64
trixie introduces security features on the amd64 and arm64 architectures designed to mitigate Return-
Oriented Programming (ROP) exploits and Call/Jump-Oriented Programming (COP/JOP) attacks.

On amd64 this is based on Intel Control-flow Enforcement Technology (CET) for both ROP and COP/JOP
protection, on arm64 it is based on Pointer Authentication (PAC) for ROP protection and Branch Target
Identification (BTI) for COP/JOP protection.

The features are enabled automatically if your hardware supports them. For amd64 see the Linux kernel
documentation and the Intel documentation, and for arm64 see the Wiki, and the Arm documentation, which
have information on how to check if your processor supports CET and PAC/BTI and how they work.

2.2.3 HTTP Boot Support

The Debian Installer and Debian Live Images can now be booted using «HTTP Boot» on supported UEFI
and U-Boot firmware.

On systems using TianoCore firmware, enter the Device Manager menu, then choose Network Device List,
select the network interface, HTTP Boot Configuration, and specify the full URL to the Debian ISO to boot.

For other firmware implementations, please see the documentation for your system’s hardware and/or the
firmware documentation.

2.2.4 Improved manual pages translations

The manpages-110n project has contributed many improved and new translations for manual pages.
Especially Romanian and Polish translations are greatly enhanced since bookworm.

2.2.5 Spell-checking support in Qt WebEngine web browsers

Web browsers based on Qt WebEngine, notably Privacy Browser and Falkon, now support spell-checking
using hunspell data. The data is available in the BDIC binary dictionary format shipping in each Hunspell
language package for the first time in Trixie.

More information is available in the related bug report.
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2.2.6 64-bit time_t ABI transition

All architectures other than 1386 now use a 64-bit time_t ABI, supporting dates beyond 2038.

On 32-bit architectures (armel and armhf) the ABI of many libraries changed without changing the library
«soname». On these architectures, third-party software and packages will need to be recompiled /rebuilt, and
checked for possibly silent data loss.

The 1386 architecture did not participate in this transition, since its primary function is to support legacy
software.

More details can be found on the Debian wiki.

2.2.7 Debian progress towards reproducible builds

Debian contributors have made significant progress toward ensuring package builds produce byte-for-byte
reproducible results. You can check the status for packages installed on your system using the new package
debian-repro-status, or visit reproduce.debian.net for Debian’s overall statistics for trixie and later.

You can contribute to these efforts by joining #debian-reproducible on IRC to discuss fixes, or verify the
statistics by installing the new rebuilderd package and setting up your own instance.

2.2.8 wcurl and HTTP/3 support in curl

Both the curl CLI and libcurl now have support for HTTP/3.
HTTP/3 requests can be made with the flags --http3 or --http3-only.
The curl package now ships wcurl, a wget alternative that uses curl to perform downloads.

Downloading files is as simple as wcurl URL.

2.2.9 BDIC Binary Hunspell Dictionary Support

Trixie ships .bdic binary dictionaries compiled from Hunspell source for the first time in Debian. The .bdic
format was developed by Google for use in Chromium. It can be used by Qt WebEngine, which is derived
from Chromium’s source. Web browsers based on Qt WebEngine can take advantage of the provided .bdic
dictionaries if they have appropriate upstream support. More information is available in the related bug
report.

2.2.10 Pabouune cToNbl U XOPOLLO N3BECTHbIE NaKeTbl

This new release of Debian comes with a lot more software than its predecessor bookworm; the distribution
includes over 14116 new packages, for a total of over 69830 packages. Most of the software in the distribution
has been updated: over 44326 software packages (this is 63% of all packages in bookworm). Also, a significant
number of packages (over 8844, 12% of the packages in bookworm) have for various reasons been removed
from the distribution. You will not see any updates for these packages and they will be marked as «obsolete»
in package management front-ends; see Vemapesuiue naxemaot.

Debian again ships with several desktop applications and environments. Among others it now includes the
desktop environments GNOME 48, KDE Plasma 6.3, LXDE 13, LXQt 2.1.0, and Xfce 4.20.

Taxkke ObLIH OOHOBJIEHBI OUCHBIE IPUJIOXKEHNUsI, BKJIIOUAS CJICIYIOMNEe KOMILIEKTHI:

e LibreOffice is upgraded to version 25;
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e GNUcash is upgraded to 5.10;

B srom BbIllycke, cpejiu 1potero, ObLI0 OOHOBJIEHO CJIE/IYIONIEe IPOrPpaMMHOe ODeCIIeeHe:

Maker Bepcus 8 12 (bookworm) Bepcus B 13 (trixie)
Apache 2.4.62 2.4.65
Bash 5.2.15 5.2.37
BIND cepsep DNS 9.18 9.20
Cryptsetup 2.6 2.7
curl/libcurl 7.88.1 8.14.1
Emacs 28.2 30.1

Exim (default email server) 4.96 4.98
GCC, the GNU Compiler Collection (default compiler) | 12.2 14.2
GIMP 2.10.34 3.04
GnuPG 2.2.40 2.4.7
Inkscape 1.2.2 1.4
6ubmoreka sizbika C GNU 2.36 2.41
Linux kernel BeTKa 6.1 6.12 series

uabop uncrpymentos LLVM /Clang

13.0.1, 14.0 (o ymosruanuio) u 15.0.6

19 (default), 17 and 18

MariaDB 10.11 11.8
Nginx 1.22 1.26
OpenJDK 17 21
OpenLDAP 2.5.13 2.6.10
OpenSSH 9.2pl 10.0p1
OpenSSL 3.0 3.5
Perl 5.36 5.40
PHP 8.2 8.4
Postfix 3.7 3.10
PostgreSQL 15 17
Python 3 3.11 3.13
Qt 5 5.15.8 5.15.15
Qt 6 6.4.2 6.8.2
Rustc 1.63 1.85
Samba 4.17 4.22
Systemd 252 257
Vim 9.0 9.1

2.2.11 Plasma 6

Debian 13 will be the first release of Debian shipping Plasma 6. This is a major upgrade from Plasma 5
found in Debian 12 and is built on an entirely new stack based on Qt 6 and KDE Framework 6 libraries.

Debian 13 (trixie) ships:
e Qt 6.8.2 (up from 6.4.2)
e KDE Frameworks 6.13 (new)
e Plasma 6.3.6 (replaces Plasma 5.27.5)
e KDE Gear applications:
— KDE PIM suite in version 24.12.3

— Other Gear applications in version 25.04.3 (except Neochat, KDevelop, Partition Manager)
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The details of all packages added and removed in the stack between Debian 12 and 13 can be found in the
Trixie Release Plans wiki page of the Qt / KDE Team.

In place upgrades of user profiles are generally supported but some occasional issues have been reported.
Issues that could not be fixed in the distribution are being tracked in the Plasma 6 Upgrade Quirks wiki
page alongside their workarounds.

For compatibilty with existing applications, Debian 13 also ships:
e Qt 5.15.15 (up from 5.15.8)
o KDE Frameworks 5.116 (up from 5.103)

Krita and a few other applications still depend on KDE Frameworks 5 but KF5 are not developed anymore
and are considered deprecated upstream. They will be removed during the forky development cycle.
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CncTema ycTaHOBKM

Debian Installer (mporpamma ycranoBku) siBjisiercs opUIMAIBHON cucremoli yeranoBku Debian. Ona upes-
JlaraeT MUPOKUil BHIOOp MeTON0B ycTaHOBKU. CIHMCOK JOCTYIMHBIX METOOB 3aBHCAT OT apXUTEKTYDPhI KOM-
nploTepa.

O6pasbl IporpaMMBbl YCTAHOBKH J1Jis1 trixie m PyKoBOJCTBO 110 ycTaHOBKE MOXKHO HaiiTu Ha BeO-caiite Debian
(https://www.debian.org/releases/trixie/debian-installer /).

PyKoBOZICTBO 110 yCTAHOBKE Tak:Ke BKJIIOUEHO HA IIEPBbIil jauck u3 odunuaiasaoro nabopa Debian CD/DVD.
Ero moxno naiitu B:

/doc/install/manual/language/index.html

Takxke ciemyer O3HAKOMHUTBCS CO CIIMCKOM M3BECTHBIX ormmbok https://www.debian.org/releases/trixie/
debian-installer#errata mporpammbr ycranoBku debian-installer.

3.1 Y70 HOBOro B cucreme ycraHoBkmn?

Bcé Bpemsi ¢ mocitemmero odunmaabaOro Bhimycka Debian 12 Besjach akTwBHasi pa3pabOTKa MIPOrPaMMBbI
ycranoBku Debian. B pesyabrare yaydmmiack pabora ¢ ammapaTHbIM OOecledeHreM W OBLIN J00aBJIEHBI
HOBBIE 3aXBATHIBAIOIIIE BO3MOXKHOCTH.

Ecau xotnte y3uaTh, 9TO0 UMEHHO M3MEHHUJIOCH 110 CPaBHEHUIO ¢ bookworm, oOpaTuTech K aHOHCAM BBIITYCKA
trixie beta u RC, mocrynabiM 3 rcropun HOBOCTEll mporpaMme ycraHoBku Debian.
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3.2 Installing Debian Pure Blends

A selection of Debian Pure Blends, such as Debian Junior, Debian Science, or Debian FreedomBox, can now
be accessed directly in the installer - see the installation-guide.

For information about Debian Pure Blends, visit https://www.debian.org/blends/ or the wiki.

3.3 O6nayHble ycTaHOBKMU

O6ragnas kKomarma BeimyckaeT Debian trixie mjst HECKOJBKUX MOMYJIAPHBIX CEPBUCOB OOJATHBIX BBIUHUCIIE-
HUM, BKJIIOYAsI:

e Amazon Web Services
e Microsoft Azure

e OpenStack

e Plain VM

O6aunble 00pa3bl MPEJIOCTABISIOT CPEJICTBA aBTOMATH3AIMU C IOMOIIBIO cloud-init U yHeJstoT OCHOBHOE
BHUMAaHWE OBICTPOMY 3aIlyCKy IIyTEM CIIEIUAJBHO ONTUMU3MPOBAHHBIX IMAKETOB sSpa W HACTPOHKHU grub.
O06pasbl, TOJJIEPKUBAIOIIIE PA3THIHBIE ADXUTEKTYPhI, IIPEIOCTABIAIOTCS TaM, TJIe 9TO YMECTHO, 1 O0JIadHAs
KOMAaH/[a CTPEMUTCH IOJJIEPKUBATDH BCe DYHKIINH, [IPe/JIaraeMble OOJIaYHBIM CEPBUCOM.

The cloud team will provide updated images until the end of the LTS period for trixie. New images are
typically released for each point release and after security fixes for critical packages. The cloud team’s full
support policy is available on the Cloud Image Lifecycle page.

Tlogpobree cMm. https://cloud.debian.org/ u B BUKM.

3.4 OOpa3bl KOHTENHEPOB N BUPTYaJibHbIX MaLUWH

MuoroapxurekTypHble 00pa3bl KoHTeliHepoB Debian trixie mocrymnusr Ha Docker Hub. B momosinenune k cran-
JapTHBIM 00pa3aM JIOCTYIeH «TOHKH» BAPUAHT, KOTOPBIN COKPAIAET UCIIO/Ib30BAHUE JIMCKA.
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ObHosnetne ¢ Debian 12 (bookworm)

4.1 lMNMoprotoBka kK obHOBMIEHUIO

Ilepes oOHOBJIEHMEM MBI PEKOMEHIYEM BaM TaKKe MPOUYUTATH dmo HYysHcHO 3HAML 0 tririe. TOT pasmues
OTIMCHIBAET TOTEHINAJIbHBIE MPODJIEMBI, KOTOPhIE HE UMEIOT MPSMOr0 OTHOINEHUS K IPOIECCY OOHOBJIEHUS,
HO BCE Ke BaXKHO y3HATb O HUX JI0 YCTAHOBKU.

4.1.1 Co3paHue pe3epBHO/ KONUUN BCEX OAHHbIX U HAaCTPOeEK

Ilepen obHOBIIEHEM HACTOSATEIHHO PEKOMEHIYETCS ClI€JIATh PE3EPBHYIO KOIIUIO BCEH CHCTEMBI UJIH, 110 Kpaii-
Hell Mepe, BCeX JIAHHBIX M HACTPOEK, KOTOPbIE Bbl HE MOXKETE TO3BOJIUTH cebe ToTepsiTh. VIHCTPYMEHTHI J1Ist
OOHOBJIEHUSI W CaM IIPOIECC JOCTATOYHO HAJEXKHBI, HO cOOl ammaparHoro obecredeHns B X0o1e OOHOBJIEHUsT
MOZKET TMPUBECTH K CEPHbEIHOMY MOBPEXKIEHUIO CUCTEMBI.

B ocHoBHOM cO3/ai0T pe3epBHYIO KOIHUIO coxepxkumoro /etc, /var/lib/dpkg, /var/lib/apt/
extended_states u BbIBOJA KOMAH/BI: (IPUM. II€P.: KOMMEHTAPUil [VIACUT «KaBBIYKH BaKHBI» )

$ dpkg --get-selections '*' # (the quotes are tmportant)

Ecan ncrions3yercsa aptitude /i ynpaBiieHus TaKeTAME B CHCTEME, TAKzKe IIOTPeOYeTC s CO3/IaTh PE3EPBHYIO
xormio /var/lib/aptitude/pkgstates.

O6uoBienne caMo 10 cebe HUKAK He 3aTparuBaer Karajaor /home. OgHako HEKOTOPbBIE IPUIOKEHUs (B 9acT-
HocTH, HeKOTOpble npuiozkenus Mozilla, okpyxkenuns pabodero crosa GNOME u KDE) npu nepsom 3aiycke
HOBOI BEpCUU MEPE3ATUCHIBAIOT UMEIOIIHECs OJb30BATEILCKIE HACTPONKH HOBBIMU HACTPONKAME MO YMOJI-
ganuio. Ha Begkmii coydail crouT clesiaTh Pe3epBHYIO KOIMIO CKDPBLITHIX (DailJloB M KaTaJoroB (Ha3BaHHE
KOTODBIX HAYMHAETCsI C TOUKM) U3 JIOMAIIHAX KATAJOIOB II0Jb30BaTesel. DTO IIOMOXKET BaM B CJIydae HeoO-
XOJUMOCTH BOCCTAHOBUTH CTapble HAacTpoiiku. He JjmmauM OyaeT mpenynpeauTh MoJib3oBaTreseit 06 3Toit
pobJieme.

VcranoBka JI000T0 HAKETa JIOJKHA ITPOM3BOIUTHCHA C HPUBWIETHUSIMU CyIepIIOb30BaTess. 1losromy BbI
JIOJIKHBI JIUOO BOATH B CHCTEMY IIOJ[ MMEHEM CyIepPIIOJb30BaTesss root, Jub0 HCIOIb30BATH IIPOIDAMMBI
su mwim sudo, 9TOObI TOJIYIUTH HEOOXOIUMBIE ITPABA.
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st mpoBeieHnst OOHOBJIEHUS €CTh HECKOJILKO ITPEeABaApUTEIbHBIX TPEeOOBAHUIT; TPOBEPHTE, UTO OHU CODJIIO-
JTATOTCH.

4.1.2 lNpepBaputenbHoe nHgopmnpoBaHne nosib3oBaTenei

2KenarenpHO 3apaHee COODIIATH BCEM IMOJIB30BATENSM O JIOOBIX IJIAHUPYEMBIX OOHOBJICHUSX, XOTSI MOJIB30-
BaTEIN, PAOOTAIONINE B CHCTEME Uepe3 ssh, He JOIKHBI UCILITATH OCOOBIX MPOBJIEM B IIPOIEcce OOHOBIEHUS
U BIIOJIHE MOTYT IIPOJIOJIZKATE paboTy.

Eciu BBI XOTHTE NPUHSATH JIOMOJHUTE/IBHBIE MEPBI IIPEIOCTOPOXKHOCTHU, CO3/IaiiTe PE3EPBHYIO KOIUIO U Pas3-
MOHTHpYITE pasies /home mepes 0OHOBIEHHEM.

IIpu obuOBIEHUN 7O trixie moTpebyeTcss OGHOBUTH S/IPO, TTOTOMY TOTpebyercst mepe3arpyska. OObIIHO, 3TO
[IPOUCXO/IUT 110 OKOHYAHUN OOHOBJICHUS.

4.1.3 lMopgroTtoeka Kk nepepbiBy B paboTte cnyxb

IIpu obHOBIEHUN MOXKET TOTPEOOBATHCS OOHOBUTD ITAKETHI JIJIsl PAOOTAIOIINX Ha JAHHON MaluHe ciry:k0. B
9TOM ciIydae paboTra ciryk0 OymeT mpepBaHa HA BpeMst OOHOBJICHUS, 3aMEHBI U HACTPOMKM MTAKETOB.

Touroe BpeMsT TPOCTOsST CIAYKO OYIET 3aBUCETH OT KOJNIECTBA OOHOBJISEMBIX B CHCTEME IMAKETOB, a TaKyKe
OT BPEMEHH, 3aTpadruBaeMoe aJMUHICTPATOPOM [IJIsi OTBETOB Ha BOIPOCHI O HACTPOMKE. 3aMETUM, ITO €CJIN
[IpOoIecC OOHOBJIEHUsI OCTABUTH Oe3 BHUMAaHUs U HE CJIEJUTh 3a 3alPOCAMU CHUCTEMBI,TO BHICOKA BEPOSTHOCTH
YBEJIIIUTE HEJOCTYIIHOCTD CAY?K6' Ha 3HAMHTEILHBIN IPOMEIKYTOK BPEMEHH.

Ecnm obHoBIsgeMas crcTeMa IPeIoCTaBIgeT KPUTHICCKH BayKHBIC CITyKOLI JJIS HOIb30BAaTeNIeH WIN ceTn”,
TO BBl MOXKETE€ COKPATHTH BPEMSI IIPOCTOsI, €CJM CHAYAJA BBLIIOJHUTE MUHUMAJBHOE OOHOBJIEHUE CHCTEMBI
(eMm. Munumanvroe 06rosAeHUE CuCMEMDL), TTOTOM OOHOBHUTE SIIPO, TIEPE3arPy3UTECh, a 3aTéM OOGHOBUTE TIa-
KETHI, CBI3aHHbBIE C BAIlIIMU KPUTHIeCKUMHU ciiyk0amu. Omucanue 0OHOBJIEHHS ITHX [IAKETOB IIepe] IIOJIHBIM
obuoBjieHneM cMmorpute B O6nosaenue cucmemvs. Takoi MOPSIIIOK MO3BOJISIET OCTABATH PAOOTAIOIIUMY KPU-

THYEeCKHe CI[y)K6bI Ha BpeMd IIPOXOKICHUA IIOJTHOI'O OOHOBJICHUS U COKPATHUTHb BpeMsA IIPOCTOMA.

4.1.4 lNoarotoBka K BOCCTAaHOBJIEHUIO

Xorst Debian mbiTaercss mpoBepUTh, YTO CUCTEMAa BCErja Oy/IeT B COCTOSTHUH 3arpy3UThCs, €CTh peasbHas
OIIACHOCTHh BOZHUKHOBEHMSI ITPOOJIEM I10CIIe IIepe3arpy3Ku B OOHOBJIEHHYIO CHCTEMY. BOJIbIasi 4acTh BO3MOXK-
HBIX [IPOOJIEM OINKCAHA 3JIeCh U JaJiee B CJEIYIOIUX IJIaBaX UH(MOPMAIMHA O BBIIIYCKE.

IlosTomy Jrydre ymoCTOBEPUTHCHA, YTO BbI CMOYKETE BEPHYTHL CHCTEMY B IpEXKHEe COCTOSHUE, €CJIW OHA He
CMOXKET 3arpy3UThCS WIH, JJIsi CUCTEM yIPABJISEMbBIX YIAJIEHHO, HE 3apaboTaeT CeTh.

Ecnu obHOBIIEHIE TTpOM3BOAUTCS yNAJEHHO Yepe3 ssh, PEeKOMEHJIyeM BaM IIPEeyCMOTDETH IOJK/IIOYEHIE K
JIOKAQJILHON KOHCOJIN cepBepa depe3 YIAJEHHBIN MMOCIeI0BATENLHBIN TepMuHal. MOXKeT CIIyIUTbCS TaK, UTO
rocjie OOHOBJIEHUS sIF[pa U II€pe3arpy3KH, BaM IOTPe0dyeTcs UCIPABUTh CUCTEMHbIE HACTPOUKH dYepe3 JIo-
KAJIBHYIO KOHCOJIb. ey cucreMa CirydaifHO mepe3arpy3uTcs B CepeinHe TpoIecca OOHOBJICHUS, BaM TaKKe
oTpedyeTCs JIOKAIbHAA KOHCOJIb JIJIsI BOCCTAHOBJICHMUS.

151 aBapuitHOrO BOCCTAHOBJIEHUS] OOBIMHO MBI PEKOMEH,IYEM HCIIOIBb30BATE PEHCUM B0CCMAHOBAEHUSA U3 TIPO-
rpammbl ycraHoBku Debian trixie. [IpenmyIiecTBo B UCIIO/IB30BaHUN IPOIPAMMbBI YCTAHOBKYM COCTOUT B TOM,

1 Ecau npuopurer debconf ycraHOBIIEH B CaMblil BLICOKII yPOBEHb, TO OTBETOB Ha BOIIPOCHI O HACTPOMKE MOXKHO M30€KaTh,
HO BO3MOXKHA& CUTYalldsl, IPU KOTOPOH OTBETHI IO YMOJIYAHUIO MOTYT OKa3aThCd HEKOPPEKTHBI B BAIEH CHUCTEME U CJLy?KOBI
MOTYT He 3aIlyCTUTBHCSI.

2 Hanpuwmep: ciayx6s1 DNS uiu DHCP, a umMmenHO, KOra He HpeIyCMOTDPEHBI pe3epBHbIE cepBepbl. B orcyrcrsum DHCP
[I0JIB30BATEJIM MOT'YT OBITh OTKJIFOYEHBI OT CETH, €CJIM BPeMsi apeH bl MEHbIIEe YeM BpeMsl, 3aTpadruBaeMoe Ha OOHOBJIEHHE.
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YTO BbI MOXKeT€ BBIOMPATh U3 MHOYKECTBA METOIOB YCTAHOBKHU TOT, KOTOPBIi JIydlle IIOIXOJUT B Ballleil CUTYa-
nuu. JlononHurenpHas nHOpPMAIUA IPUBEJEHA B pa3jiese «BoccTaHOBIeHNe CJIOMAHHOM CUCTEMBI» IJIaBBI 8
Pyxkosogcrsa o ycranoske (https://www.debian.org/releases/trixie/installmanual) u 8 TaBO 1o uporpam-
Me ycTanoBKu Debian.

Ecnu sto #e ynanaock, MoxkeT oTpeboBaATHCS aIbTEPHATHBHBIN CIIOCO0 3arPY3KN CUCTEMBI JJIst JIOCTYTIa U BOC-
craHoBsieHud. [ 9TOro MOXKHO BOCIIOJIB30BATBHCS CIEIMAIBHBIM 00Pa30M BOCCTAHOBJIEHUS WJIA «KIBBIM»
yeranosoumbiv obpazom (LiveCD). Tlocsie 3arpy3ku KAKMM-TO U3 CLIOCOOOB, Bl CMOXKETE CMOHTHUPOBATH UMe-
FOIIYIOCS KOPHEBYIO (hailjIOByIO0 CUCTEMY U BBIIOJHUTH B HeE chroot, 4ToObI HAWTH W UCIPABUTDH OMINOKY.

OtnagoyHas obonouka u3 initrd Bo Bpems 3arpysku

IMaxer initramfs-tools 1o6aBisteT oTIaM0UHyI0 060J0UKY® B co3gaBaeMsril initrd. Hanpumep, econ initrd
HE YJACTCA CMOHTHPOBATH KOPHEBYIO (hailJIOBYIO CUCTEMY, TO BbI MIONAJIETE B 3TY OTJIAJ0YHYIO0 000JI0UKY; OHA
IPEIOCTABJISIET OCHOBHBIE KOMAHJIbI, KOTOPBIE MTOMOTYT BaM BBISICHUTH B YEM JIEJIO M, BO3MOYXKHO, JayKe BCE
HCIIPABUTD.

Yro HY>KHO IPOBEPUTH: HAJIUYINE IPABUIBHBIX (hailloB yCTPOICTB B KaTasiore /dev; KaKie MOYJIN 3arpyKe-
HBl (cat /proc/modules); IPOBEPUTH B pe3ysbTaTax dmesg OTCYTCTBHE ONMOOK IPU 3arpyske JpailBepos.
BriBos dmesg Takke IMOKaXKeT COOTBETCTBUE HA3HAUEHHBIX (hailyloB yCTPOHCTB JUCKaM; yOeUTeCh, 9TO pe-
gysbrarom echo $RO0T sBisieTCs 0XKMIAEMOE YCTPONCTBO it KOPHEBOH (hallyToBOM CUCTEMBI.

Ecan Bbr pemmmm mpobieMy, i BBIXOAA U3 OTJIAJ0YUHON 0DOJOYKM HaOepuTe exit, W MpOoIecc 3arpy3Kn
IPOJIOJIZKUTCST C MECTa OCTAHOBa. KCTECTBEHHO, BaM HYXKHO YCTPAHUTH IPUYUHY U Iepeco3aaTh initrd s
TOro, 9TOOBI CJIEAYIONAasl 3arpy3Ka IpoIia 6e3 mpodieM.

OTnapoyHas 0605104ka BO BpeMs 3arpysku € ucnonb3oBaHuem systemd

Ecmm me ynaérca 3arpysurbed mof systemd, MOYKHO 3allyCTUTh KOMaHIHYIO 000JI0UKY C IIpaBaMU CyHepPIIOJIb-
30BaTelIs, U3MEHUB CTPOKY KoMaHJ fzapa. Ecim 6asoBad 3arpyska 3aBepIIaeTcCd YCIIEIIHO, HO HEKOTOPBIE
CJIy2KOBI He 3aIlyCKaIOTCsI, MOXKET OBITH II0JIE3HBIM JOOABUTH KOMAaHIy systemd.unit=rescue.target Kk Ia-
pameTpam sapa.

B nporuBHOM citygae mapamerp sipa systemd.unit=emergency.target KakK MOXKHO PAHbIIE IIPEIOCTABAT
BaM KOMAHJIHYIO ODOJIOUKY C IpaBaMM CYIIEPIIOJIH30BaTesl. 1eM He MeHee, 3TO BBIIOJIHSETCS 10 MOHTU-
poBaHus KOpHEBO# (hailjioBoil cuCTEeMbI C MpaBaMHu Ha dTeHune. Bam mpuaércss BBINOJHUTH 9TO BPYUHYIO C
IIOMOIIIBIO CJIEAYIONIE KOMaHIbI:

# mount -o remount,rw /

Jpyroit moxo;1 3aKII0IaeTCs BO BKIIOYEHUN «paHHel oTianouHoit obooukn» («early debug shells ) systemd
qgepe3 debug-shell.service. Ilpu ciejyromnieit 3arpyske ara ciry?k0a OTKPbIBAET 0D0JI0UYKY BXO/a B CUCTEMY
Kak root Ha tty9 oueHb paHo B Imporiecce 3arpy3kn. K€ MOXKHO BKIIOYUTH € TMOMOIIBIO MTapaMeTpa 3arpy3Ku
sanpa systemd.debug-shell=1 uiu cesarb MOCTOSHHON € IIOMOIIBIO systemctl enable debug-shell (B
9TOM CJIydae €€ CilellyeT OTKJIIOYUTH IOCJIe 3aBEPIIEHNUs OTIIAIKN ).

JomnonauTe/ibHass mHMOpPMaIUs 06 OTJIaJIKe CIOMAHHOM 3arpy 3Ky 1o systemd MoxkeT OBITH Hali/IeHa B CTaThe
Freedesktop.org /ImarnoctupoBanus mpodieM 3arpy3Ku.

3 DTy BO3MOXKHOCTH MOKHO BBIKJIIOYNTB, JOGABUB MapaMerp panic=0 B MapaMeTphl 3arpy3KH.
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4.1.5 Moprotoska 6e30NacHOro oKpy>XeHust ANsi 0OHoBNEHUSA

Baxkuo: Ecau Bbl ucnosisdyere oy u3 ciayk6 VPN (takyio kax tinc), To oHu MOryT GbITH HEJOCTYIIHBI
BO BpeMsi 00HOBJIeHUs, CM. [lodzomoska K nepepuisy 6 pabome cayorco .

In order to gain extra safety margin when upgrading remotely, we suggest that you run upgrade processes
in a virtual console provided by the screen or tmux programs, which enables safe reconnection and ensures
the upgrade process is not interrupted even if the remote connection process temporarily fails.

In case tmux was upgraded to a new major version you may get an error on attach: «open terminal failed:
not a terminal». You can still access the old session with:

# /proc/$(pgrep "tmux: server")/exe attach

TlompzoBaTenn memona watchdog, mpemocrasiisiemoro makerom micro-evtd, JTO/KHBI OCTAHOBHUTD JIEMOH
¥ OTKJIFOYUTH Taiimep watchdog mepen oGHOBjIeHHEM, UTOOBI M30€XKATH JIOXKHOM Iepe3arpy3Ku B CepejinHe
nporecca OOHOBJICHUSI:

# service micro-evtd stop
# /usr/sbin/microapl -a system_set_watchdog off

4.2 Hayuute c «4uncrtoro» Debian

IIporecc obHOBIIEHNST, OIIMCAHHBII B 9TOI TyiaBe, ObLT pa3paboTaH [IJisi «IUCTBIXy» CTAOMIbHBIX cucTeM Debian.
APT yupasisier Tem, 94TO yCTAHOBJIEHO B Bameii cucreMe. Eciu B Bameir konduryparmuun APT ykazanbr
JIOTIOJTHUTEJIbHBIE UCTOYHUKHU, TOMUMO bOOKWOrm, mjid €Cjii Bbl yCTAHOBUJIM HAKETHI M3 JIPDYTMX BBIITYCKOB
WJIK OT TPETHUX JIUII, TO JIJIsi 00EeCIIeUeHns HaJIe?KHOTO IIPOTiecca OOHOBJIEHUS Bbl, BO3MOXKHO, 3aX0OTUTE HAYATH
C YCTpaHEHUs STUX YCJAOKHSIONIX (haKTOPOB.

APT is moving to a different format for configuring where it downloads packages from. The files /etc/apt/
sources.list and *.list files in /etc/apt/sources.list.d/ are replaced by files still in that directory
but with names ending in .sources, using the new, more readable (deb822 style) format. For details see
sources.list(5). Examples of APT configurations in these notes will be given in the new deb822 format.

If your system is using multiple sources files then you will need to ensure they stay consistent.

4.2.1 ObHosneHune go Debian 12 (bookworm)

Iongep:kuBatorcst Tosbko obnoBienust ¢ Debian 12 (bookworm). ¥Ysmars Bepcuio Bamiero Debian moxkno
TaK:

$ cat /etc/debian_version

IIpu HEOOXOMMOCTH CHAYA A BBITOJHUTE WHCTPYKIINK, OMUCAaHHbIe B wH(OpMaImu o Buitycke s Debian
12 (https://www.debian.org/releases/bookworm /releasenotes), 9To6bl BBIIOJIHUTH OGHOBIEHNE 70 12.
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4.2.2 O6HoBneHne A0 nocnegHeli Bepcun Bbinycka

DTa mporeypa IpeIIoiaraeT, 9To Ballla, CHCTeMa OOHOBJIEHA O MOCJIEIHErO0 KOPPEKTUPYIOIIErO BBIIYCKA
bookworm. Ecsm 970 He Tak wiIM BBl B 9TOM HE YBEPEHbI, CaedyiiTe nucTpykiusam u3 Oorosaenue cucmemol
bookworm.

4.2.3 Debian Backports

Debian Backports mossosisier mosb3oBaresisim crabuiibHONW Bepcun Debian 3amyckars 6ojiee cOBpeMeHHBIE
BEPCUM TTAKETOB (€ HEKOTOPBHIMU OIPAHUYEHUSIMU 110 TECTUPOBAHUIO U HojepKke Gezonacuocru). Komanga
Debian Backports mogmepxuBaer moaMHOKECTBO TAKETOB U3 CJedyomero Beimycka Debian, ckoppekTupo-
BAHHBIX U IEPEKOMININPOBAHHBIX I UCIIOJb30BAHNUS B TEKYyIeM cTabmiibHOM Bbillycke Debian.

ITakersr w3 bookworm-backports umeror HoMepa Bepcuil HHMXKe, YeM BepCHs B trixie, IMO3TOMY OHU JOJIXK-
HBI OOHOBJISITBCsI JI0 trixie Takmm 2Ke 00pa30M, KaK <«4UHCThiey IMaKeThbl bookworm BO Bpemsi OOHOBJIEHUsI
muctpubytua. HecMOTpst Ha OTCyTCTBHE M3BECTHBIX MOTEHITMAJIBHBIX TPOOJIEM, OOHOBJIEHUS C TAKETAMU U3
backports MeHee IpOBEPEHBI U, COOTBETCTBEHHO, COMPSZKEHBI ¢ HOJIBIITNM PUCKOM.

Ocropoxxno: While regular Debian Backports are supported, there is no clean upgrade path from sloppy
backports (which use APT sources entries referencing bookworm-backports-sloppy).

As with Unofficial sources, users are advised to remove «bookworm-backports» entries from their APT
sources files before the upgrade. After it is completed, they may consider adding «trixie-backports» (see
https://backports.debian.org/Instructions)).

it oty deHust JOMOHATEIbHOM nHMOPMAIUN 00paTUTEeCh K BUKH-cTpanuie Backports.

4.2.4 Moparortoska 6a3bl AaHHbIX NaKeTOB

You should make sure the package database is ready before proceeding with the upgrade. If you are a user of
another package manager like aptitude or synaptic, review any pending actions. A package scheduled for
installation or removal might interfere with the upgrade procedure. Note that correcting this is only possible
if your APT sources files still point to «bookworm» and not to «stables or «trixies; see Checking your APT
configuration.

4.2.5 VYpaneHune ycTtapeBLUMX NAaKeTOB

Pekomennyercs ydasums yemapeswue naxemo, w3 cucTeMbl iepet ooHoBieHneM. OHI MOTYT BBI3BATH OCIOXK-
HEHUsI B IpoIlecce OOHOBJIEHUS M MOTYT IIPEICTABISATH YIPO3y 0e30MacHOCTH, IMOCKOJIBKY OHU OOJIbINE He
[10/1/1eP2KUBAIOTCA.
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4.2.6 Ypanenue naketoB He n3 Debian

Huxe omnmcannr jBa criocoba 1moucka yCTaHOBJEHHBIX IIAKETOB, KOTOpble ObLM IOsydeHbl He u3 Debian,
ucoJb3ys subo apt, aubo apt-forktracer. 3amerbre, 4TO HU OAUH U3 TUX crocobos He paér 100% rou-
HOoCTH (HaIpuMep, apt BbIBEJET CIIMCOK [IAKETOB, KOTOPbIe yKe KOIya-To Ipejocrasisdianck Debian, Ho 6osee
He MIPEJIOCTABIISIIOTCSI, K IPUMEDPY, CTAPhIe IAKETHI C SIIIPOM)

$ apt list '?7narrow(7installed, 7not(7origin(Debian)))'
$ apt-forktracer | sort

4.2.7 OuucTka oCcTaBWINXCS KOH(UrypaumnoHHbIX ¢aiiios

IIpenpimyinee 06HOBIIEHNE, BOSMOYXKHO, OCTABUJIO HEUCIIOJIb3YeMble KON KOH(MUTYPAIIMOHHBIX (DAMJIOB; C1mna-
pouie 6epcut, KOHPUTYPAIMOHHBIX (BailjioB, Bepcrun, MPeI0CTaBIEHHbBIE COMPOBOXKIAIONINMHI IAKETOB, W T.JI.
Vaaieaune ocTaBIIuXCs (PaIoB U3 MPEIbIAYIIX OOHOBJIEHUI MOMOXKET m36eKaTh ImyTaHuIbl. Haiianre Ta-
Kue daitIbl KOMaHIOM:

# find /etc -name '*.dpkg-*' -0 -name 'x.ucf-*' -0 -name '*.merge-error'

4.2.8 Paspgenbl non-free n non-free-firmware

If you have non-free firmware installed it is recommended to add non-free-firmware to your APT sources.

4.2.9 Cekuyus proposed-updates

If you have listed the proposed-updates section in your APT sources files, you should remove it before
attempting to upgrade your system. This is a precaution to reduce the likelihood of conflicts.

4.2.10 HeoduuymanbHbie NCTOHHUKN

If you have any non-Debian packages on your system, you should be aware that these may be removed during
the upgrade because of conflicting dependencies. If these packages were installed by adding an extra package
archive in your APT sources files, you should check if that archive also offers packages compiled for trixie
and change the source item accordingly at the same time as your source items for Debian packages.

YV HEKOTOPBIX MOJIB30BATEIEH MOTYT OBITh YCTAHOBJIEHBI HEOPUUUAALHBIE TIEPEHECEHHBIE «D0JIee HOBBIE» BEp-
CHU TTAKETOB, YeM cywecmeayrowue B Debian, cobpanmbie 1y bookworm. Takue makeTs!, cKopee BCEro, CTaHy T
HPUYHHON TPO6JIeM IpH OGHOBJEHNH, TAK KAK OHE MOT'YT BBI3BATH KOH(JUKTHI daiios’. B Bosmoorcruie
npobaeMbL 60 BpeMA 00HOBAEHUA COTEPKUTCI HEKOTOpas MHMOPMAIUs O TOM, UTO JI€JIATh, €CJIU BO3HUKJIN
daityioBbie KOH(MIUKTHI.

4 O6wruno, cucrema ympasieHHs: makeTaMu Debian He ImO3BO/ISIET MaKeTy yIAJHTh MM 3aMEHHTH (bailyl, IpHHAIIKAITH
Jpyromy IakeTy, 3a UCKJIOYeHUEeM CJIydaeB, KOrJa sBHO YKa3aHO, YTO OJIMH IIaKeT 3aMeHsdAeT APYToii.
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4.2.11 OtkntoyeHue cukcauun 8 APT

Ecau Bot HacTpommn APT Ha ycTaHOBKY HEKOTOPBIX TAKETOB U3 JUCTPUOYTHUBA, OTIMIHOTO OT CTAOUIBLHOTO
(HampuMep, TECTUPYEMOro), BaM, BO3MOXKHO, IIPUJIETCS U3MEHUTh HacTpoiiku dukcanuun B APT (xpansrcs
B dailiie /etc/apt/preferences u karasiore /etc/apt/preferences.d/), 9ro6bl CTAIO0 BO3MOXKHBIM 00-
HOBJIEHUE IIAKETOB /0 BEPCHH HOBOI'O CTAOMJIBHOI'O BBIIyCcKa. Bosiee moapobuyo nHbOpMaIuo o dukcaun
nakeroB B APT moxuo naiitu B apt preferences(5).

4.2.12 llpoBepka COCTOSAHUS NakeToOB

Heszasucumo ot crrocoba 0OHOBJIEHMSI, PEKOMEHIYETCS CHAYAJA IIPOBEPUTH COCTOSTHUE BCEX IMAKETOB U yOe-
JIATHCST, 9TO BCEM TIAKETAM PA3peIteHo 0OOHOBIAThCsA. CrieyIomnast KOMaH 1a MOKAYXKeT TTaKeThl YCTAHOBJIEHHBIE
gacrnuno (Half-Installed), macrpoiika koropsix me yaamachk (Failed-Config), a Tak:ke Bce makersl B 0mmbod-
HBIX COCTOSTHUSIX:

$ dpkg --audit

Moo Takzke IIPOBEPUTH COCTOAHHNE BCEX ITaKETOB CHUCTEMbI C IIOMOIIBIO IIPOI'PaMMbI aptitude n TaKuUX
KOMaH/T, KaK

$ dpkg -1

nJjm

# dpkg --get-selections '*' > ~/curr-pkgs.txt

B kagectse aJIbT€PHATUBLI Bbl TaK>Ke MOzKeTe HCIIOJIb30BaTb apt.

# apt list --installed > ~/curr-pkgs.txt

Ilepe obHOBIEHEEM KETATEIHHO CHATH BCE (DUKCAITUU C ITAaKeTOB. KC/In OquH U3 3HAYNMBIX /IS OOHOBJIEHUS
rmakeToB 3a(UKCUPOBaH, OOHOBJIEHIE 3aBEPINUTCA HEYIAIHO.

$ apt-mark showhold

Eciu BbI U3MEHSJIM W MEPEKOMITMJINPOBAIA KAKON-TO M3 MAKETOB JIOKAJILHO, HO IPH 9TOM HE II€PEHMEHO-
BaJIi €ro U He JIOOABWIIM <«3I0XY» K BEPCUH IIaKeTa, TO €ro HY»KHO 3a(UKCUPOBATH, YTOOLI IPEIOTBPATUTD
oOHOBJICHUE.

Cocrosinue dukcanuu («hold») nakera yepe3 apt MOKeT OBITb U3MEHEHO € HOMOIIBIO:

# apt-mark hold package_name

3amenuTe hold Ha unhold, 4To6Bl OTMEHUTH cocTosinne dbukcanun («hold»).

If there is anything you need to fix, it is best to make sure your APT sources files still refer to bookworm as
explained in Checking your APT configuration.
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4.3 Preparing APT sources files

Before starting the upgrade you must reconfigure APT to add sources for trixie and typically remove sources
for bookworm.

As mentioned in Hawrnume ¢ «uucmozo» Debian, we recommend that you use the new deb822-style format,
so you would have to replace /etc/apt/sources.list and any *.1list files in /etc/apt/sources.list.d/
by only one file named debian.sources in /etc/apt/sources.list.d/ (if you haven’t done so already).
An example is given below of how this file should typically look.

APT paccmorput Bce MAKeThbl, KOTOPBIE €My Y/IacTCsl HAWTH B HACTPOEHHBIX apXWBaX, U YCTAHOBHUT IIAKET
C caMbIM OOJIBIITIM HOMEDOM BEPCHH, JlaBasi IPUOPUTET IIEPBOMY BXOXKJIeHHIO B (daitnax. Takum obpazom,
€CJIN y BaC YKa3aHO HECKOJILKO 3€PKaJl, TO yI00Hee B IIEPBYIO 09€Pe/lb YKA3bIBATH YKECTKUIA IUCK JIOKAJIBHOTO
KOMIIBIOTEPA, 3aTeM KOMIAKT-JUCKHU, & 3aTeM y/IAJIEHHBIE 3ePKaJIA.

Ha Bbimyck Debian gacto ccbutaroTest 110 ero KooBoMy nMeHn (HanpuMep, «<bookworms, «trixie») wium no ero
crarycy (Hampumep, «oldstable» (crapeiit crabusbHBIi), «stables (crabuiabHbIA), «testings (TecTupyembiii),
«unstable» (Hecrabmibblii)). CCbIIKA Ha BBITYCK 110 KOJOBOMY MMEHU HUMEIOT TO IMPEUMYIIECTBO, YTO BbI
HUKOT/a HEOXKHUJAHHO JJIsT cebs He HATHETE IMOJb30BATHCS HOBBIM BBILYCKOM. [103TOMy MBI 371€Ch Tak u
JeaeM. B 3ToM ciiydae BaM, KOHEYHO, IPUIETCS CAMAM CJICJUTDH 33 aHOHCAMH HOBBIX BBITYCKOB. Ec/n BbI
OyJieTe CChLIATHCA Ha AUCTPUOYTHB I10 €r0 CTATYCHOMY MMEHH, TO II0C/IE BBIXO/a HOBOT'O BBIIIYCKa BLI IIPOCTO
YBUANUTE GOJIBINOE KOJUIECTBO OOHOBJIEHHBIX ITAKETOB.

Debian npenocrapiser qBa nHGOPMAIIMOHHBIX CIIUCKA PACCHIIKI, KOTOPBIE IIOMOTYT BaM OCTaBAThCH B Kypce
CcOOBITHI U TOTyYaTh BaKHYIO HHGOpMauo o Bbimyckax Debian:

e [loanmcaBmuch Ha UHMOOPMAMOHHDBIN CIIUCOK pacchliki Debian, Bel OyjieTe MOJydaTh yBEIOMJIIEHUS
KaxKJpIit pa3, kak IIpoekt Debian co3maér HOBBII BhImyck. Hampumep, korma trixie cramoBuTcs u3
testing, Kk npumepy, stable.

e [loanucapmuck Ha nHMOPMAIMOHHLIH CIIUCOK pacchliku Debian mo Bompocam 6e30macHocT, Bbl yjrere
[TOJIy9aTh YBEJIOMIIEHUs KaXKIblit pa3, korga [Ipoekt Debian nybmmkyro urdopmimonnoe coobinenne o
6e30I1aCHOCTH.

4.3.1 [JobasneHue nHTepHeT-uctoudHnkos 8 APT

IIpu HOBBIX ycranoBkax mo ymomdanuio APT mactpoen Ha wncnosb3oBanue ciykObi Debian APT CDN,
KOTOpasl JIOJIKHA TapaHTUPOBATH aBTOMATHIECKYIO 3arPy3Ky HAKEeTOB C CepBepa, PACIIOJIOKEHHOTO PSIJIOM C
BaMHu 110 ceTH. [IoCKOJIbKY 3TO OTHOCUTEILHO HOBasI CIIyzK0a, B CTAPBIX YCTAHOBKAX KOH(MUIYPAIUsI MOKET I10-
[Ipe’KHEMY YKa3bIBATH HA OJUH N3 OCHOBHBIX MHTEpPHET-cepBepoB Debian mim omHo n3 3epkas. Ecin BoI eme
9TOr0 He CJeJIai, PEKOMEHIyeTCsl IIEPEKJIFOUNTHCsI Ha UCIojib3oBanne ciryxkob1 CDN B Balneit korduryparuu

APT.

To make use of the CDN service, the correct configuration for APT (assuming you are using main and
non-free-firmware) is the following in /etc/apt/sources.list.d/debian.sources:

Types: deb

URIs: https://deb.debian.org/debian

Suites: trixie trixie-updates

Components: main non-free-firmware

Signed-By: /usr/share/keyrings/debian-archive-keyring.gpg

Types: deb

URIs: https://security.debian.org/debian-security
Suites: trixie-security

Components: main non-free-firmware

20 nasa 4. O6Hosnenune c Debian 12 (bookworm)


https://lists.debian.org/debian-announce/
https://lists.debian.org/debian-security-announce/
https://deb.debian.org/debian
https://security.debian.org/debian\unhbox \voidb@x \kern \z@ \char `\protect \discretionary {\char \defaulthyphenchar }{}{}security

Release-Notes for Debian 13 (trixie)

Signed-By: /usr/share/keyrings/debian-archive-keyring.gpg
Make sure to remove any of the old sources files.

However, if you get better results using a specific mirror that is close to you in network terms instead
of the CDN service, then the mirror URI can be substituted in the URIs line as (for instance) «URIs:
https://mirrors.kernel.org/debians.

If you want to use packages from the contrib or non-free components, you may add these names to all the
Components: lines.

After adding your new sources, disable the previously existing archive entries in the APT sources files by
placing a hash sign (#) in front of them.

4.3.2 [JobasneHune nokasnbHOro 3epkajna B KadyecTBe uctoudHuka APT

Instead of using remote package mirrors, you may wish to modify the APT sources files to use a mirror on
a local disk (possibly mounted over NFS).

Hampumep, ecam Balme 3epkajio MmakeToOB HAXOAWTCS B KaTaJjore /var/local/debian/, TO ero OCHOBHBIE
KaTaJioru Oy/IyT HA3BIBATHCS:

/var/local/debian/dists/trixie/main/. ..
/var/local/debian/dists/trixie/contrib/. ..

To use this with apt, add the following to your /etc/apt/sources.list.d/debian.sources file:

Types: deb

URIs: file:/var/local/debian

Suites: trixie

Components: main non-free-firmware

Signed-By: /usr/share/keyrings/debian-archive-keyring.gpg

Ousarb 2Ke, I1ocJie ,ZLO6&BJI€HI/IH HOBBIX UCTOYHUKOB, OTKJ/JIIOYUTE PaHee UCIIOJIb3yeMbl€e NCTOTHUKU.

4.3.3 [JobaBneHne onTu4eckoro HoCuTens B Kadectse uctoudHuka APT

If you want to use only DVDs (or CDs or Blu-ray Discs), comment out the existing entries in all the APT
sources files by placing a hash sign (#) in front of them.

VYo6enurech B TOM, uTO B (aitine /etc/fstab ecTh cTpoKa, MO3BOJIAIONIAS CMOHTUPOBATH KOMIIAKT-IUCK B
Katajior /media/cdrom. Hampumep, ecim aitiom ycTpoitcTBa BaIllero MpuBO/Ja UTEHUsT KOMITAKT-/IMCKOB
ciyx)ut /dev/sr0, To daiis /etc/fstab JI0/KEH COIEPKATH CTPOKY:

/dev/sr0 /media/cdrom auto noauto,ro 0 O

OO6paTuTe BHUMaHME Ha TO, YTO MEXKJYy CJIOBAMHU noauto,ro B YeTBEPTOM II0JI€ CTPOKH He JoAdHCHO Obimb
npobenos.

Yro0bI TPOBEPUTH, 9TO CTPOKa fstab Hammcana BepHO, BCTaBbTE€ KOMITAKT-IUCK B IPUBOJ, U BBIIOJHUTE KO-
MAaH/IbI

# mount /media/cdrom # this will mount the CD to the mount point
# 1s -alF /media/cdrom # this should show the CD's root directory
# umount /media/cdrom  # this will unmmount the CD

3aTeM BBIIIOJHATE KOMaH/1y
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# apt-cdrom add

JIUIST KasKJI0ro KoMIakT-aucka Debian Binary, robsr mobaButh Bce aucku B 6a3y ganabix APT.

4.4 ObHOBNEHMe nakeToB

Pexomenmyembrit crrocod 0OHOBIIEHUsT C IPEIBIAYINIAX BBITYCKOB Debian - mcmoabp30BaTh HHCTPYMEHT YIIPAaB-
JIeHUsI TTakeTaMu apt.

IIpumeuanue: apt npeHA3HAYEH JJisi UHTEPAKTUBHOIO UCIOJIL30BAHUS U HE JOJXKEH UCIOJIb30BATHCI B
cKpulrax. B ckpunrax cijeiyer UClojb30BaTh apt-get, KOTOPbIi uMeeT cTabuIbHBINA BBIBOJL, JIyUIle HOIX0-
JSIIU JJIs CHHTAKCUIeCKOro aHajmsa (parsing).

He 3alyibre CMOHTHPOBATH BCE HEOOXOIUMBIE Das3/iesibl (B MEPBYIO OYepelb, KOPHEBOH Das/ies U KaTajor
/UST) Ha YTEHHE U 3AIKCH. DTO MOXKHO CIEJATH KOMAHION

# mount -o remount,rw /mountpoint

Next you should double-check that the APT sources entries (in files under /etc/apt/sources.list.d/)
refer either to «trixie» or to «stables. There should not be any sources entries pointing to bookworm.

ITpumeuanue: Sources lines for a CD-ROM might sometimes refer to «unstables; although this may be
confusing, you should not change it.

4.4.1 3anucb ceaHca

apt will log the changed package states in /var/log/apt/history.log and the terminal output in /var/
log/apt/term.log. dpkg will, in addition, log all package state changes in /var/log/dpkg.log. If you use
aptitude, it will also log state changes in /var/log/aptitude.

If a problem occurs, you will have a log of what happened, and if needed, can provide exact information in
a bug report.

The term. log will also allow you to review information that has scrolled off-screen. If you are at the system’s
console, just switch to VT2 (using A1t+F2) to review it.

4.4.2 ObHOBNEeHMe CNuUcCKa NakeToB

BO-HepBbIX, HY2KHO OOHOBUTDL CIIMCOK JOCTYITHBIX ITaKETOB HOBOT'O BBIIIYCKAa. 1o JeJiaeTcd KOl\/IaH,ZLOIU/IZ

# apt update
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4.4.3 TpoBepka AOCTYNHOro NPOCTPaHCTBA A5 OOHOBEHUS

Ilepes oOHOBIIEHUEM BCeit cucTeMbl, Kak onucato B O6nosaehue cucmemos, yOEIUTECh, 9TO ¥ BAC JOCTATOTHO
Mecta Ha jucke. CHAaYAIa BCe HyKHBIE JIJIsI yCTAHOBKU NAKEThl CKAYUBAIOTCS U3 CETU U COXPAHSIOTCS B /var/
cache/apt/archives (a Ha BpeMs CKauMBaHUs, B [OJKATAJIOr partial/), HOITOMY BbI JOJIZKHbI IIPOBEPHUTD
MECTO Ha pasjielie, KOTOPbIi COJIePKUT /var/, Tak Kak Tyia Oy/yT BDEMEHHO 3allMCAHbI 3aI'Dy?KEHHbIE TaKeThI
Juist ycraHoBKU. [locsie 3arpy3ku BaM, BEPOSITHO, ITOHAJI00UTCS JIOMOJHUTEIbHOE MECTO B JPYTUX pa3jieiax
dbaitsoBoil cucTeMbl st YCTAHOBKHA OOHOBJISIEMBIX MAKETOB (KOTOpbIE COjiepzKaT OOJIbIle U3-33 IIPOIPAMM
U JAHHBIX) U HOBBIX IIAKETOB, KOTOpbIE OYJIyT YCTAHOBJIEHBI u3-3a obHOBjIeHMi. Eciu B cucreme He Gymer
JOCTATOYHOTO MECTa, TO B KOHEYHOM CUYETE ITO MPUBEAET K HEIOJHOMY OOHOBJIEHHIO, UTO IO3/1HEE ObIBAET
CJIOZKHO HCIPABUT.

apt orobpakaeT IMOAPOOHYI0 HH(POPMAIMIO O KOJIMYECTBe TpeOyeMoro MecTa Jijisi yCTaHOBKU. llepes BhIOJI-
HEHHEeM ODHOBJICHUSI BbI MOXKETE YBUJETh pa3Mep HeOOXOIMMOIO MeCTa, 3aIlyCTUB:

# apt -o APT::Get::Trivial-Only=true full-upgrade

[...]

XXX upgraded, XXX newly installed, XXX to remove and XXX not upgraded.
Need to get xx.xMB of archives.

After this operation, AAAMB of additional disk space will be used.

IIpumeyanue: 3amyck 3Toil KOMaHABI B Hadajle Ipoliecca OOHOBJIEHUS MOXKET IPUBOAUTH K ONIHOKE II0
IpUYUHAM, ONMCAHHBIM Jajiee. B aToM ciaydae, 3allyCK KOMAaHIBI OIIEHKH JIUCKOBOI'O IIPOCTPAHCTBA HYyKHO
[IPOBECTH IOCJIE BBINOJHEHNS MUHAMAJIBHOIO OOHOBJIEHNS CUCTEMBI (M. Munumansvnoe obnosaenue cucme-
MbL) ¥ OOHOBJIEHHS SIPA.

Eciu Bam He xBaTaer mecra JJIe O6HOB.H€HI/I$I7 apt apeaynpeanT 00 3TOM:

E: You don't have enough free space in /var/cache/apt/archives/.

B srom caydaae ocBobouTe MecTo 3apaHee. Bbl Mmoxere:

e YIa/JuTh MAKETbI, KOTOPble ObLIN paHee CKavaHbl JJId yCTaHOBKEU (U3 Karajora /var/cache/apt/
archives). [Ipu o4yucTKe K314 I1aKETOB € OMOIIBIO KOMAHJbI apt clean yuaJsioTcs BCe paHee CKa-
JaHuble Qait/ibl TAKETOB.

e VYnanmuTh 3a0bIThIe NakeThl. Ecim B bookworm Bel mcrosp3oBasin aptitude miam apt Jijist yCTAHOBKHU
[IAKETOB BPYYHYIO, TO 3TOT (PaKT ObLII 3AIIOMHEH, U II03TOMY OyIyT IIOMEYEHBI KAK yCTAPEBIIUE TOJIHKO
Te MaKeThl, KOTOpble ObLIN yCTAHOBJICHBI TOJIBKO JJId yIOBJIETBOPEHU 3aBUCHMOCTE U KOTOPBIE 6OIbIIe
He Hy’KHBI, €CJIN NTaKeT, KOTOPBI OT HUX 3aBHceI, ObL1 yaanéH. IlakeTrl, ycraHoB/IeHHbIE BPYYHYIO, HE
OyIyT moMedeHBI KaK ycTapesinue. [jig yqajaeHus aBTOMATUYeCKH yCTAHOBJICHHBIX IIAKETOB, KOTOPBIE
6oJIbIIIe He MCHOJIL3YIOTCH, 3aIlyCTUTE:

# apt autoremove

You can also use debfoster to find redundant packages. Do not blindly remove the packages this tool
presents, especially if you are using aggressive non-default options that are prone to false positives. It is
highly recommended that you manually review the packages suggested for removal (i.e. their contents,
sizes, and descriptions) before you remove them.

e YIa/uTh HAKeThbl, KOTOPbIe 3aHUMAIOT CJUIIKOM MHOI'O MECTa U B JAHHBIA MOMEHT He HY KHBI (BbI BCe-
IJIa MOXKeTe YCTAHOBUTH UX CHOBa TOCse oOHOBIeHNs). Ecn yeranosieH naker popularity-contest,
TO BBl MOYKETe HCII0JIb30BaTh KOMaH/y popcon-largest-unused Jjisl IOy 9€HUST CIIUCKA HEUCIIOJIb3Ye-
MBIX [IAKETOB, KOTOPbIE 3aHUMAIOT OOJIBIIIE BCETO MecTa. Bbl MOXKeTe HAlTH aKeThbl, KOTOPbIE 3aHNMAIOT
GoJIbIIle BCEro JUCKOBOIO IPOCTPAHCTBa ¢ moMolipio dpigs (u3 makera debian-goodies) nin wajig
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(samycTuB wajig size). TakrKe BBl MOXKETE IOJYIUTH CIUCOK IAKETOB, KOTOPbIE 3aHMUMAIOT 0OJIBIIE
BCEro MecTa, ¢ nomoInbio aptitude. 3amycrure aptitude B pekume mosiHOMYHKITMOHAIBHOTO TEPMU-
Hajia, BbibepuTe OxHa > HOBBII INIOCKME CIMCOK IIaKeTOB, HaxkMuTe | m BBemuTe ~1, HaXKMUTE S U
BBeauTe ~installsize. [locse 9TOro BBI moyduTe yAOOHBIN CIMCOK, C KOTOPBIM MOXKETe TI0paboTaTh.

e YIauuTh 1epeBObl 1 (DAIbl JIOKAIU3AINN U3 CUCTEMBI, €CJIM OHM HEHYKHbI. BBl MOXKeTe yCTAaHOBUTH
1 HacTpouTh naker localepurge, KOTOpPBIYi IIOMOXKET yJIAJIUTh HEUCIIOJIb3yeMble CHCTEMHBIE JIOKAJIH.
DTO COKpaATUT KCIIOJIH30BAHUE JIUCKOBOIO ITPOCTPAaHCTBa B /usr/share/locale.

e Bpemenno nepenectu Ha JAPYryio MaIIUHy WM YJAJUTh CHCTEMHbIE KypHAJIBI U3 /var/log/.

e llcnosib30BaTh BpeMeHHbIH KaTasor /var/cache/apt/archives: Bbl MO2KET€e UCIOJIH30BATH BPDEMEHHbIH
KaTaJIor 1o, K31 Ha jpyroit daitnosoit cucreme (USB-HOCHTEE, BpEMEHHO TIOJKITIOIEHHOM JKECTKOM
JIICKe, y2Ke UCIoJIb3yeMoil (bailioBoii cucreme, . . . ).

IIpumeuanune: He ucnonwsyiite daitnossie cucrembr NFS, Tak kak npu 0OHOBIEHHHM MOT'YT BO3HUK-
HyTb TIepedbon B paboTe ceTw.

Hanpuwmep, eciu y Bac ectb USB-muck, cMorTHpOBaHHLIN B /media/usbkey:

1. ymanure makeTbl, KOTOpbIe ObLIN CKAYaHBI DU YCTAHOBKE paHee:

# apt clean

2. ckonmpyiire Karajor /var/cache/apt/archives na USB-auck:

# cp -ax /var/cache/apt/archives /media/usbkey/

3. Cl\lOHTI/IprITQ BpeMeHHLIfI KaTaJior' Kallla:

# mount --bind /media/usbkey/archives /var/cache/apt/archives

4. mocse 0OHOBJIEHUSI BOCCTAHOBUTE OPUTMHAJIBHBIN KaTajor /var/cache/apt/archives:

# umount /var/cache/apt/archives

5. ymanmuTe ocrapmuiics /media/usbkey/archives.

MozkHO cOo371aTh BPEMEHHBII KaTaJor K3Ia B JI000# (ailioBoil cucreme, y»Ke CMOHTUPOBAHHOW B CH-
creme.

e BeoinosHuTh MUHUMAJIbHOE OOHOBJIEHHE cUCTeMBI (cM. Munumanvroe o0HoBAEHUE CUCTMEMDL) VI Ta-
cTU4YHOe OOHOBJIEHME, a 3aTeM II0JIHOe oOHoBJeHMe. [locie 4acTuIHOro OOHOBJIEHUST MOYKHO OYUCTUTH
K3III IAKETOB U IPUCTYIUTH K MIOJHOMY OOHOBJIEHUIO.

Note that in order to safely remove packages, it is advisable to switch your APT sources files back to
bookworm as described in Checking your APT configuration.
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4.4.4 OcTtaHOBKa CUCTEM MOHUTOPUHra

TTockobKy apt MoxKeT OTpebOBaTHCsT BPEMEHHO OCTAHOBUTH CJIy2KOBI, 3aIyIIIEHHBIE HA BAIlIEM KOMITBIOTEPE,
CTOUT OCTAHOBUTH CJIy2KOBI MOHHTOPHHTA, KOTOPbIE MOTYT [E€PE3AIyCTUTDh JIPYTHe 3aBEPIIEHHBIE CIY2KObI BO
BpeMsi OOHOBJIEHHS. monit sBiseTcss mpuMepoM Takoit cyk661 B Debian.

4.4.5 MunHnnmanbHoe obHOBNEHUE cUCTeMbl

B HEKOTODBIX CJIydasiX BBINOJHEHHE CPa3y HOJHONO OOHOBJIEHUsI (KaK OIMCAHO Jlajiee) MOXKeT IIPUBECTH K
yIaJeHUI0 OOJIBIIIOrO YUC/Ia TAKETOB, KOTOPBIE Bbl XOTUTE OCTABUTh. 1109TOMY MBI pEKOMEH IyeM IIPOU3BOIATH
OOHOBJICHUE B JIBE CTA/INN - CHAYAJIA MUHAMAJIbHOE OOHOBJIEHIE, YTOOBI PA300PATHCHA ¢ KOH(MIUKTAMHE, & 3aTEM
TIOJTHOE OOHOBJIEHUE, KaK Omucano B J0HosAeHUE CUCTNEMDL.

ﬂﬂﬂ 9TOI'O CHa4aJla BBLIIIOJITHUTE:

# apt upgrade --without-new-pkgs

D710 IpUBEIET K OOHOBJIEHUIO TOJIBKO TEX IAKETOB, KOTOPHIE MOXKHO OOHOBUTH 03 HEOOXOIMMOCTH Y IaIeHUsI
WJIN YCTAHOBKH JIPYI'UX [TAKETOB.

MunumaabHOe OOHOBJIEHUE CUCTEMBI TAK¥KE MOXKET OKa3aThCsl IIOJIC3BHBIM, €CJIM1 B CUCTEME MaJio CBO60,ILHOFO
MeCTa, U II0JIHOE OOHOBJIEHHE 3allyCTUTD U3-3a 3TOrO0 HEBO3MOXKHO.

Ecau ycranosien maker apt-listchanges, To on moka3biBaeT BaxkHYI0 HHPOPMAIINIO 00 OOHOBJ/ISIEMBIX IIa-
KeTax B Ieli/izKepe 1ocJie 3arpy3Kn MakeToB (Ipu HACTPOHKax 1Mo yMordanuio). st BeIXoia u3 neijpkepa u
[IPOJIOJI?KEeHIsT OOHOBJIEHHST HAXKMUTE ¢ IIOCJIE IPOYTEHUSI.

4.4.6 ObHOBNEHUE cucTemMsbl

Tlocne BoITTOTHEHNST IPEABIIYIIUX MIATOB TEIEPh MOXKHO IPUCTYIUTH, COOCTBEHHO, K OOHOBJIeHUIO. BbImosi-
HUTE KOMaHTy:

# apt full-upgrade

DTa KOMaH/a TPOU3BEIET MOJHOE OOHOBJIEHNE CUCTEMbI, YCTAHOBUB TOCJIEIHUE JIOCTYITHBIE BEPCUH BCEX Ia-
KETOB U Pa3PEINB BCEX M3MEHUBIINECH MKy BbIIycKaMmu 3aBucuMoctu. [Ipu mHeobxomumocTu OyayT ycra-
HOBJIEHBI HOBBIE IAKETHI (OOBITHO, 3TO HOBBIE BEPCUU OGMOIMOTEK NN TIEPEMMEHOBAHHBIE TTAKETHI) U YIAJIEHBI
BCe BBI3BIBAOIINE KOH(JIMKTHI YCTAPEBIINE TAKETHI.

IIpu obHOBAEHME ¢ HaOOpa KOMmakT-AucKOB, DVD mim muckoB Blu-ray cucrema HECKOJIBKO pa3 MOMPOCUT
BaC BCTABUTH B IPUBOJL COOTBETCTBYIONMNIN MUCK. BO3MOXKHO, BaM MPUJIETCS BCTABJSITH OJUH U TOT YK€ JIUCK
HECKOJIBKO pa3. DTO BBI3BAHO TEM, UTO B3AUMOCBI3AHHBIE TIAKETHI MOI'YT HAXOIUTHCS HA PA3HBIX JIUCKAX.

HoBble Bepcun y»ke ycTaHOBJIEHHBIX [TAKETOB, KOTOPbIE HEJIb3si OOHOBUTH HE MEHsISI COCTOSIHUS JIPYTUX ITaKe-
TOB, HE OYJyT yCTaHOBJIEHBI (IIpOrpaMMa BbIBEJeT coobiieHne, 9ro naker sadpukcuposan, <held back»). Pas-
PEIUTD CATYAIMIO MOXKHO, JTHOO0 OTMETHB TAKOW MAKEeT KAaK IOJJIeXKAINii yCTAHOBKE C IIOMOINBIO aptitude,
JinbO BBIMIOJIHUB KOMaHIy apt install makert.
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4.5 Bo3moxkHble npobsiembl BO BpeMsi 0OHOB1€HUS

B caemytommem pasmesne onmcaHbl M3BECTHBIE MPOOJIEMBI, KOTOPbIE MOT'YT BO3HUKHYTH MPU OOHOBJIEHUU 10
trixie.

4.5.1 Full-upgrade 3aBeplwaetcs c owmnbkoii «He yaanocb BbInoOAHUTL ONepaTUBHYIO
HaCTpPONKY»

B HEKOTODPBIX CJay4dadX KOMaHIa apt full-upgrade MOZKeET 3aBepHIUTHCA C OImMOKOI MoC/e CKauyuBaHU
IIaKEeTOB:

E: Could not perform immediate configuration on 'package'. Please see man 5 apt.conf
—under APT::Immediate-Configure for details.

Ecmm sTo npousomio, 3amycture apt full-upgrade -o APT::Immediate-Configure=0 1js IpoIoKeHNs
OOHOBJIEHUS.

Another possible workaround for this problem is to temporarily add both bookworm and trixie sources to
your APT sources files and run apt update.

4.5.2 Oxunpaemble yaaneHuns

B nportecce obrOBIIEHNS 10 trixie MOXKeT TOTPEOOBATHCS Y/IAIUTD TAKETHI B CUCTEME. TOYHBIIN CIIMCOK TTAKETOB
OyzmeT 3aBUCETH OT HAOOpa YCTAHOBJIEHHBIX B CHCTEME MAKETOB. B JTaHHOM JTOKyMEHTE JAHBI OOIHE COBETHI
00 y/maJjieHnu, HO €CJIN Y BaC UMEIOTCs COMHEHUSsI, TO IIePeJ] TeM KaK IIPOJOJIKATH, PEKOMEH/ IyeTCs IIPOBEPUTH
BCe IaKeThI, KOTOPBIE MPEJIarafoTcs K yaaaeHuio. JIomoHuTeIbHY 0 HHMOPMAIIAI0 00 yCTapeBIINX aKeTax
B trixie cm. B Yemapeswue naxemaot.

4.5.3 KoHhAnKTbl naum 3aymknmBaHue B TpeboBaHUAX NpeaBapuTesibHON YCTAaHOBKMU

WNuorma reobxouMo BKIIOYNTh apamerp APT: :Force-LoopBreak B APT s BpeMeHHOrO yiajieHust make-
TOB [1€PBO¥i HEOOXOAMMOCTH, €CJIU BO3HUKAET IIUKJINIECKAs] 3aBUCUMOCTD IIpU KOH(MIIUKTe/ TpeOOBAHUN IIPe/I-
BapuTeJbHOI ycTaHOBKH. IIporpamma apt coobumur 06 3TOM U npeKpaTnT ob6HOBJIeHHE. UTOOBI PEmuTh 3Ty
pobJieMy, cjie/lyeT yKa3aTh B KOMaHIHOW CTpOKe apt mapamerp -o APT::Force-LoopBreak=1.

Bosmoxkna curyamnmsi, Korga CTpyKTypa 3aBHCAMOCTEN B CHCTEME MOXKET ObITh HACTOJIBKO HAPYIIEeHA, 9TO
noTpebyeTcst pydHoe BMemaTe beTBO. OOBITHO 9TO JIEIAETCs ¢ TOMOIIBIO apt Wiin

# dpkg --remove package_name

9ITOOBI YAaJIUTh <<HpO6JI€1\/IHbIe>> IIaKeTHhI UJIN

# apt -f install
# dpkg --configure --pending

B upesBpruaiiabix cirydasx BaM MOXKET IIOTPeOOBATHCs MPUHYINTEIbHAS I€PEyCTAHOBKA KOMAHION THIIA

# dpkg --install /path/to/package_name.deb
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4.5.4 ®aiinoBble KOHMPANKTbI

IIpu obrOBIEHNY ¢ «aHCTOrO» bookworm KoHMINKTOB hailjioB OBITH HE JOJXKHO, HO OHU BIIOJIHE BO3MOYKHBI,
ecJu y Bac ycraHosjenbl Heodunuasibhbie aganranuu (backports). Ilpu xoudumkre GailaoB nosgBisOTCSH
OIITUOKM:

Unpacking <package-foo> (from <package-foo-file>)

dpkg: error processing <package-foo> (--install):

trying to overwrite ~<some-file-name>',

which is also in package <package-bar>

dpkg-deb: subprocess paste killed by signal (Broken pipe)
Errors were encountered while processing:

<package-foo>

Koundnukr daitstoB MO2KHO IOIBITATHCH PA3PENIUTh PUHYIUTEIHHBIM yIAJeHHEeM IIAaKeTa, YKA3aHHOIO B
nocaedreti CTpoke coobieHust 06 oudKe:

# dpkg -r --force-depends package_name

Ilocste ncnpassienust oMMOOK BBl MOXKETE IPOJOJI?KUTH OOHOBJIEHUE, IIOBTOPUB DaHEE OIMCAHHbIE KOMAaH]IbI
apt.

4.5.5 N3meHeHune HacTpoek

Bo Bpems obHOBIEHUST ccTema OyaeT 3a/1aBaTh BOIIPOCHI O HACTPOMKE MJIA MEPEHACTPONKE HEKOTOPBIX ITaKe-
ToB. Ecnm Bac cipocsar, Hy2KHO /i 3aMeHUTH KaKoii-TO (aitn B Katasore /etc/init.d min /etc/manpath.
config, Bepcueil, IpeIOCTABIEHHON COMPOBOXKIAIOIIIM [TAKeTa, OOBIYHO CJIE/LyeT OTBETUTD «Ia», IIOCKOJIBKY
nHave OyJIeT HAPYIIeHA eJIOCTHOCTD CUCTEMbI. BbI BCeria CMOXKeTe BePHYTh CTapble HACTPOWKHU, TOTOMY UTO
npegplynye daiiabl HACTPOUKU OYy/yT COXpaHeHBI ¢ paciuiupenneM .dpkg-old.

Ecmu Bb1 He 3Haere, 4rTo mesaTh, 3anuInmTe UMsi akera wan daiina m pazdbepurech ¢ MPOOJIEMOI O3~
nee. ludopmarnuio, BEIBOIUBINYIOCS HA 9KPAH BO BpeMsi OOHOBJIEHUSI, BBl CMOXKeTe HaiiTu B dailie 3amucu
IIPOTPaAMMBI Script.

4.5.6 VIameHeHue KoHCONN ceaHca

Eciu BB BhIIOJTHSIETE OOHOBJIEHIE Yepe3 JIOKAJBbHYI0 CHCTEMHYIO KOHCOJIb, TO MOXKeTe OOHAPYZKUTb, 4TO B
HEKOTOPbIE MOMEHTBI BO BpEMsi OOHOBJIEHHST KOHCOJIb TIEPEKJTIOYAETCS Ha, APYTYIO U BbI TIOTEPSIIN BU3YaIbHBII
KOHTPOJIb HAJT IPOIieccoM 0bHOBIIeHUs. Hampumep, 9To ciiyanTcs Ha HACTOJILHBIX CHCTEMAaX IIPU IIEPE3AITYCKe
MeHe/IKepa dKpaHa.

YT00BI BOCCTAHOBUTH KOHCOJIb, Ha KOTOPOW 3aIylleHO OOHOBJIeHMe, HaxkMuTe Ctrl+Alt+F1 mjis mepexo-
Jla 00paTHO Ha BUPTYyaJbHBIA TepMmuHaa 1 (ecau Bbl BuamTe rpaduyecKuii IKpaH BXOJa B CUCTEMY) UJIN
ucnob3yiire A1t+F1 (ecam Bbl BUIUTE JIOKAJILHYIO KOHCOJb B TEKCTOBOM pexume). Bmecro F1 naxkmwure
GbYHKIMOHAIBHYIO KJIABHIILY ¢ HOMEPOM BUPTYAJILHOI'O TEPMUHAJIA, B KOTOPOM 3alIlyIleHO 0OHOBJeHne. Tak-
ZKe BBl MOXKeTe MCIIOJIb30BaTh Alt+cTpenka-BiaeBo Wian Alt+cTpenKa-BIOpaBo /i NEPEKIIOYCHUA MEZKLy
TepMHUHa/JIaMl B TEKCTOBOM DEKHMe.
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4.6 OGHoOBNeHue siapa U CONYTCTBYOWMX NAKETOB

B sTom pazjese ommcano Kak OOHOBHTH SIIPO U YKA3aHBI MOTEHIHAJIBHBIE MTPOOJIEMBI, CBSI3AHHBIE C ITUM.
Bol MozkeTe ycTaHOBUTL O/IMH U3 I1akeToB linux-image-*, npegocrasiennbix Debian, iy ckoMouiInpoBarh
SIJTPO M3 MCXOJIHOTO KOJIa CAMOCTOSITEJIHHO.

3amernm, 9TO OOJIBIIAS YACTh WHMOPMAIINA Pa3fiesia OCHOBAHA HA MPEIIIOJOXKEHUHT, 9TO BbI OYIETe UCITOh-
30BaTh OIHO W3 MOIYJIbHBIX snep Debian Bmecte ¢ initramfs-tools u udev. Ecsiu Bbr Oyere ucrnoas3oBars
CBOE COOCTBEHHOE SIIPO, KOTOpPOMY He Tpebyercs initrd, mam BBI mcmob3yeTe Apyroit rerneparop initrd, To
HEKOTOpasl MHMOPMAIIUsT MOXKET OBbITh JIJIsi BAC HECYNIECTBEHHA.

4.6.1 YcTtaHoBKka mMeTanakeTa sigpa

IIpu Bemosinenun full-upgrade ¢ bookworm 10 trixie HaCTOSATETBHO PEKOMEHYETCSI YCTAHOBUTH METAIIAKeT
linux-image-* (ecsin BbI He czeIaIM ITOrO paHee). DTOT MeTarakeT OyJeT aBTOMATUYECKH 3arpyKarb OoJiee
HOBYIO BEpPCHIO siJipa BO BpeMsl YCTAaHOBKM OOHOBJIEHUSI. BbI MO)KeTe MpOBEpUTH, YCTAHOBJIEH y BaC ITOT
MeTAIaKeT WJIN HET, C MTOMOIIBIO CJIELYIONEell KOMaH IbI:

$ dpkg -1 'linux-imagex' | grep ~ii | grep -i meta

Ecin B pe3ysbrare Bbl HUUEro He YBHJIEIHM, TO BaM HYKHO YCTAHOBHUTb HOBBII ITaker linux-image Bpy4HyIO,
Jnbo ycTaHOBUTH MeramnakeT linux-image. YTobObl yBHIETH CIIMCOK JOCTYIIHBIX MeTarnakeToB linux-image,
BBIIIOJTHUTE:

$ apt-cache search linux-image- | grep -i meta | grep -v transition

Ecim BbI He 3Haere Kakoil makerT BbIOpaTh, 3allyCTUTE Uname -r K IIOUIIUTE [AKET C IIOXOXKHUM HMEHEM.
Hanpumep, eciiz BbI yBuen «4.9.0-8-amd64», T0 peKOMEHyeTCsl yCTaHOBUTH akeT linux-image-amd64.
Tak>ke MOXKHO HCIIOJIB30BATH KOMAHIY apt, 9TOOBI IOCMOTPETH MOAPOOHOE ONMMCAHUME KAXKJIOIO MAKETa, ITO
TTIOMOXKET BaM BBIOpATh HamboJIee TOAXOIANINN MaKeT u3 AOCTYyIHbIX. Hampumep:

$ apt show linux-image-amd64

3areM BaM CJIeIyeT HCIOJIH30BaTh KOMaHIY apt install mys ero ycranoBku. Korma HoBoe sinpo Oyzmer
YCTAHOBJICHO, BAM CJI€IyeT [ePe3arpy3uTh BAILy MAIIUHY, YTOOBI TOJIYYUTh BCE IIPEUMYIIECTBA HOBOI Bepcun
anpa. Tem me meHee, o3HaKOoMbTeCh ¢ Things to do before rebooting 10 BBITIOJHEHUS TIEPBOI TIEpe3arpy3Kn
II0CJIe OOHOBJIEHUSI.

s campbix cmesbix B Debian ects siérkuit crmocob cobparh siJpo caMOCTOSITEILHO. YCTaHOBUTE akeT linux-
source ¢ UCXOIHBIMU TEKCTaMU sapa. st cOOPKU JBOMTHOTO MMAKETa MOYXKHO HCIIOJIH30BaTh Iesih deb-pkg
u3 makefile. Tononuure/bHy0 HHGOPMAIUMIO MOXKHO HaliTu B Pykosoacrse 110 siapy Debian Linux u3 makera

debian-kernel-handbook.

Eciu Bo3aMoxKHO, TIpe/ IO TATEIbHEN OOHOBJISITD SI/IPO OT/IEJIBHO OT OCHOBHOM oneparnuu full-upgrade, uTo-
OBl YMEHBIINTD MAHCHI [TOJIyYUTh BPEMEHHO HE3arPyKaeMyI0 CUCTEMY. 3aMeTHUM, 9YTO 3TO HY?KHO BBIIIOJIHATH
TOJIBKO TIOCJIE TIPOIECCa MIHUMAJIBLHOTO OOHOBJIEHUS, OMMMCAHHOTO B pasnene Munumaivroe 06H0BACHUE CU-
CMembt.
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4.6.2 64-bit little-endian PowerPC (ppc64el) page size

From trixie, the default Linux kernel for the ppc64el architecture (package linux-image-powerpcé64le) uses
a memory page size of 4 kiB instead of the previous 64 kiB. This matches other common architectures and
avoids some incompatibilities with the larger page size in the kernel (notably the nouveau and xe drivers)
and user-space applications. In general this is expected to reduce memory usage and slightly increase CPU
usage.

An alternate kernel package (linux-image-powerpc64le-64k) is provided which uses a page size of 64 kiB.
You will need to install this alternate package if:

e You need to run virtual machines with a page size of 64 kiB.
Also see Problems with VMs on 64-bit little-endian PowerPC (ppc6iel).
e You need to use PowerPC Nest (NX) compression.

e You are using filesystems with a block size > 4 kiB (4096 bytes). This is likely if you are using Btrfs.
You can check this with:

— Btrfs: file -s device | grep -o 'sectorsize [0-9]x*'
— ext4: tune2fs -1 device | grep '~Block size:'
— XFS: xfs_info device | grep -o 'bsize=[0-9]*

For some applications such as database servers, using a page size of 64 kiB can provide better performance,
and this alternate kernel package may be preferable to the default.

4.7 Cleanup after the upgrade

Two steps are recommended to clean the upgraded distribution.

e YiaJinTe yCTapeBIINe U HEUCIIO/Ib3yeMbIE IIAKEeThl, KAK 9TO OIUCAHO B [Iposepka docmynHtoz2o npocmpaH-
cmea 0aq obnosaenus u Yemapeswue naxemot. Ilpoepbre, Kakue (paiiibl HACTPOEK OHYU KCIIOJIb30BAJII
U TojyMaiiTe HaJ [ BBIYUCTKON IMaKeTOB BMecTe ¢ ux (paitmamu Hacrpoiiku. Takxke cMm. Buwucmrka yda-
NEHHDLT NAKEMOS.

e Upgrade your APT sources. APT is deprecating the old format used for specifying what repositories
to use - see Preparing APT sources files and sources.list(5). If you haven’t already switched all your
configuration files, you can use the new apt feature apt modernize-sources.

4.8 Cleaning up automatically installed packages

Some packages may have been only installed an your system as dependencies of other packages. With the new
release these dependencies could have changed and apt will propose to remove those automatically installed
packages. For this run:

# apt autoremove
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4.9 YcrapeBLwune nakerbl

Bwmecre ¢ mosiBiieHreM MHOYKECTBa HOBBIX MAKETOB, U3 trixie ObLIO YAAJECHO U UCKJIIOYEHO JTOBOJBLHO MHOTO
MaKeToB, KOTOpble BXoAuan B bookworm. /Ijis Takux ycTapeBIIUX MAKETOB BO3MOYKHOCTUA OOHOBJIEHUST HET.
Huuro He Menmaer BaM IPOJIOJIZKATH MOJIB30BATHCS YCTAPEBINUMHI ITAKETAMU, HO IPUOIM3NTEIBLHO Yepe3 ol
mocJie BBIXO/a trixie mpoekt Debian o6bIMHO TIpeKpaImaeT BBITYCKATD s HUX UCIIPaBJIeHHs 6e30MacHOCTH
U OKa3bIBATH JIPYTYIO CBOEBPEMEHHYIO MOJIEPIKKY. PEKOMEHIyeTcsl 3aMeHUTh UX Ha JOCTYITHBIE AJIbTepHA-
TUBHBIE IIAKETHI (€CJIU TAKOBBIE MMEIOTCH ).

IIakeT MOXKeT OBITH YJAJIEH U3 AUCTPUOYTUBA 10 MHOI'MM IIPUYMHAM: Pa3pabOTKa IIPOrpPaMMBbl IIPEKPAIleHa,
[MakeT HEMHTEePeCeH HUKOMY U3 pa3paborunkos Debian, mporpaMma BeITECHEHA JAPYToii, bosiee pyHKIMOHATb-
HOI MPOrpaMMOil WJIM Bepcreil TPOrpaMMbl, ITAKEeT COJIEPKUT OIMMUOKM, U3-38 KOTOPBIX IIOKA He MOXKET OBITh
BKJIIOYEH B trixie. B mocsegaem ciryuae makeT MOYXKeT OBITh JOCTYIIEH B «HECTAOMJIBHON» BETBU JAUCTPUOY TUBA.

<<yCTapeBIHI/I€ 1 JIOKAJIbHO CO3/IaHHbIC ITaKEThI» MOI'YT OBITH HafI,ZLeHbI " yJ1aJIeHbl U3 KOM&H,ZLHOfI CTPOKHU TaK:

$ apt list '7obsolete'
# apt purge '7obsolete'

B cucreme orcnexxkusanug omubox Debian 3a9acTyio cOIepKUTCs JTOMOJTHUTEbHAS HHMOPMAIIAT O TIPUYIH-
HaX yJaJeHus makera. [IpocMoTpure apxus coobIeHnit 06 OMMOKaX WHTEPECYIOIIEro Bac IIaKeTa, a TaKKe
apXUBHBIE OMIUOKMU JjIsI 1iceBio-makera ftp.debian.org.

Crncok ycTapeBInX MaKeTOB M BBIILYCKA trixie MOYKHO MPOCMOTPETH B 3aCAYHCUBAIOULUE BHUMAHUSA YCTTA-
PeSULUE NAKEMDL.

4.9.1 Bblunctka yaanéHHbIX NakeToB

Kak npasujio, peKOMeHIyeTcsi BBIYUCTUTD yJIaJIEHHBIE [TAKEThl. DTO OCOOEHHO CIIPABEJJINBO B CJIyYae, €CJIu
oHu ObLIM YAJEHbI IIpU OOHOBJIEHUU (0JIee PAHHErO BBILYCKa (HAID., Ipu OOHOBJIeHUH 10 bookworm), min
ecan OHU ObLIU IPEJIOCTABJICHBI TPETHUMH JIUIAMHU. B 9acTHOCTH, cTapble crieHapun init.d MOryT BBI3BIBATH
IPOOIEMBI.

OCTOpO)I(HO: BbI‘{I/IHleHI/Ie ITaKeTOB, KaK IIPpaBUJIO, IPUBOIUT TaK>Ke€ U K BbIYUIITCHUTIO (baﬁJIOB 2KYPHaJIOB,
BO3MO>KHO BaM HOTpe6yeTCH COeJIaTb UX pPe3€pPBHbIC KOIIUHU.

Cieytommume KOMaH bl 0TOOPAYKAIOT CIIUCOK BCEX YIAJEHHBIX [TAKETOB, YbH (hailyibl HACTPOWKHU BCE eIé ocTa-
F0TCsL B cucreMe (eCsin TAKOBBIE MMEIOTCs):

$ apt list '7config-files'

ITH MaKEThbI MOryT OBITH YAaJIeHbl C IIOMOIIBIO KOMaH/IbI apt purge. ,ZLOHyCTI/IM, BbI XOTUTE BBIYMCTUTDL BCE
9THU ITaKEeThl 3a OJUH pa3, AJId 3TOI'0O MOXKHO HCIIOJIb30BaTh CJIEAYIONIYIO KOMaH/IY:

# apt purge '7“config-files'

5 Nom IIPU IIOABJIEHUUN HOBOTI'O BBIIIYyCKa Debian. O6bryno IOAMEPXKKY I10JIydaroT OJHOBPEMEHHO HE 6oJtee ABYX CcTabUIIbHBIX
BBIIIYCKOB.
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4.9.2 [llepexogHble NakeTbl-NYCTbILWKN

Hexkoropsre nakersr m3 bookworm, Bo3aMo:KHO, ObLIN 3aMeHEHBI B trixie BpeMeHHBIMU (DUKTUBHBIMU TAKETa~
MM, KOTOPBIE SBJISIIOTCS I[YCTHIMU 3aIOJHATEAMY, IPEIHAZHATEHHBIMU /I YIIPOIeHns o0HoBenuii. Ecn,
HaIpUMeED, IPUJIOKEHNE, KOTOPOe paHee ObLIIO OJHUM ITaKeTOM, OBLJIO Pa3/esIeH0 HAa HECKOIHKO, MOXKET ObITh
IIPEJIOCTABJIEH TTEPEXO/IHBIN ITAKET C TEM YK€ UMEHEM, YTO U y CTapOro MaKeTa, U C COOTBETCTBYIOIINMHI 3aBUCH-
MOCTSIMU, YTOOBI BBI3BATH YCTAHOBKY HOBBIX. []ocjie 9Toro n30bITOYHBIH (DUKTUBHBIH [TAKET MOYXKHO 6€30I11acHO
YAAJIUTD.

The package descriptions for transitional dummy packages usually indicate their purpose. However, they are
not uniform; in particular, some «dummy» packages are designed to be kept installed, in order to pull in a
full software suite, or track the current latest version of some program.
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WMuorma namenenusi, BHECEHHBIE B HOBBIH BBITYCK, IPUBOIAT K MOOOIHBIM 3 deKTaM, KOTOPBIX HEJIb3s n30e-
»KaTh 6€3 MOSBJIeHUs] OMMUOOK TJIe-TO eIné. DTOT Pasesl OMUCHIBACT MPODBJIEMbI, KOTOPBIE YKe M3BECTHBI HAM.
IIpounTaiiTe TakKe CIMCOK M3BECTHBIX ONMIMOOK, COOTBETCTBYIOIIYIO JOKYMEHTAIIMIO HA MAKETHI, OTYETHI 00
omubKax U JIpyryio nHMOOPMAITUIO, YKAZAHHYIO B Um0 eu,é MOHCHO Npouumamso.

5.1 Things to be aware of while upgrading to trixie

B mammOM pazmesne onmchIBaoTCs marn 0OHOBIIEHHS ¢ bookworm 1o trixie.

5.1.1 Interrupted remote upgrades

An issue in OpenSSH in bookworm can lead to inaccessible remote systems if an upgrade being supervised
over an SSH connection is interrupted. Users may be unable to re-connect to the remote system to resume
the upgrade.

Updated packages for bookworm will resolve this issue in Debian 12.12, but this release was still in preparation
at the time of releasing trixie. Instead, users planning upgrades to remote systems over an SSH connection
are advised to first update OpenSSH to version 1:9.2p1-2+deb12u7 or greater through the stable-updates
mechanism.
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5.1.2 Reduced support for i386

From trixie, i386 is no longer supported as a regular architecture: there is no official kernel and no Debian
installer for 1386 systems. Fewer packages are available for i386 because many projects no longer support
it. The architecture’s sole remaining purpose is to support running legacy code, for example, by way of
multiarch or a chroot on a 64-bit (amd64) system.

The 1386 architecture is now only intended to be used on a 64-bit (amd64) CPU. Its instruction set
requirements include SSE2 support, so it will not run successfully on most of the 32-bit CPU types that were
supported by Debian 12.

Users running 1386 systems should not upgrade to trixie. Instead, Debian recommends either reinstalling
them as amd64, where possible, or retiring the hardware. Cross-grading without a reinstall is a technically
possible, but risky, alternative.

5.1.3 Last release for armel

From trixie, armel is no longer supported as a regular architecture: there is no Debian installer for armel
systems, and only Raspberry Pi 1, Zero, and Zero W are supported by the kernel packages.

Users running armel systems can upgrade to trixie, provided their hardware is supported by the kernel
packages, or they use a third-party kernel.

trixie will be the last release for the armel architecture. Debian recommends, where possible, reinstalling
armel systems as armhf or arm64, or retiring the hardware.

5.1.4 MIPS architectures removed

From trixie, the architectures mipsel and mips6jel are no longer supported by Debian. Users of these
architectures are advised to switch to different hardware.

5.1.5 Ensure /boot has enough free space

The Linux kernel and firmware packages have increased considerably in size in previous Debian releases and
in trixie. As a result your /boot partition might be too small, causing the upgrade to fail. If your system
was installed with Debian 10 (buster) or earlier, your system is very likely to be affected.

Before starting the upgrade, make sure your /boot partition is at least 768 MB in size, and has about 300
MB free. If your system does not have a separate /boot partition, there should be nothing to do.

If /boot is in LVM and too small, you can use lvextend to increase the size of an LVM partition. if /boot
is a separate partition it is likely easier to reinstall the system.

5.1.6 The temporary-files directory /tmp is now stored in a tmpfs

From trixie, the default is for the /tmp/ directory to be stored in memory using a tmpfs(5) filesystem. This
should make applications using temporary files faster, but if you put large files there, you may run out of
memory.

For systems upgraded from bookworm, the new behavior only starts after a reboot. Files left in /tmp will be
hidden after the new tmpfs is mounted which will lead to warnings in the system journal or syslog. Such files
can be accessed using a bind-mount (see mount(1)): running mount --bind / /mnt will make the underlying
directory accessible at /mnt/tmp (run umount /mnt once you have cleaned up the old files).
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The default is to allocate up to 50% of memory to /tmp (this is a maximum: memory is only used when files
are actually created in /tmp). You can change the size by running systemctl edit tmp.mount as root and
setting, for example:

[Mount]
Options=mode=1777,nosuid,nodev,size=2G

(see systemd.mount(5)).

You can return to /tmp being a regular directory by running systemctl mask tmp.mount as root and
rebooting.

The new filesystem defaults can also be overridden in /etc/fstab, so systems that already define a separate
/tmp partition will be unaffected.

5.1.7 openssh-server no longer reads ~/.pam environment

The Secure Shell (SSH) daemon provided in the openssh-server package, which allows logins from remote
systems, no longer reads the user’s ~/.pam_environment file by default; this feature has a history of security
problems and has been deprecated in current versions of the Pluggable Authentication Modules (PAM)
library. If you used this feature, you should switch from setting variables in ~/.pam_environment to setting
them in your shell initialization files (e.g. ~/.bash_profile or ~/.bashrc) or some other similar mechanism
instead.

Existing SSH connections will not be affected, but new connections may behave differently after the upgrade.
If you are upgrading remotely, it is normally a good idea to ensure that you have some other way to log into
the system before starting the upgrade; see Ilodzomoska x soccmarosaenuio.

5.1.8 OpenSSH no longer supports DSA keys

Digital Signature Algorithm (DSA) keys, as specified in the Secure Shell (SSH) protocol, are inherently
weak: they are limited to 160-bit private keys and the SHA-1 digest. The SSH implementation provided by
the openssh-client and openssh-server packages has disabled support for DSA keys by default since
OpenSSH 7.0pl in 2015, released with Debian 9 («stretch»), although it could still be enabled using
the HostKeyAlgorithms and PubkeyAcceptedAlgorithms configuration options for host and user keys
respectively.

The only remaining uses of DSA at this point should be connecting to some very old devices. For all other
purposes, the other key types supported by OpenSSH (RSA, ECDSA, and Ed25519) are superior.

As of OpenSSH 9.8pl in trixie, DSA keys are no longer supported even with the above configuration options.
If you have a device that you can only connect to using DSA, then you can use the sshl command provided
by the openssh-client-ssh1 package to do so.

In the unlikely event that you are still using DSA keys to connect to a Debian server (if you are unsure, you
can check by adding the -v option to the ssh command line you use to connect to that server and looking
for the «Server accepts key:» line), then you must generate replacement keys before upgrading. For example,
to generate a new Ed25519 key and enable logins to a server using it, run this on the client, replacing
username@server with the appropriate user and host names:

$ ssh-keygen -t ed25519
$ ssh-copy-id username@server
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5.1.9 The last, lastb and lastlog commands have been replaced

The util-linux package no longer provides the last or lastb commands, and the login package no longer
provides lastlog. These commands provided information about previous login attempts using /var/log/
wtmp, /var/log/btmp, /var/run/utmp and /var/log/lastlog, but these files will not be usable after 2038
because they do not allocate enough space to store the login time (the Year 2038 Problem), and the upstream
developers do not want to change the file formats. Most users will not need to replace these commands with
anything, but the util-linux package provides a 1slogins command which can tell you when accounts were
last used.

There are two direct replacements available: last can be replaced by wtmpdb from the wtmpdb package
(the libpam-wtmpdb package also needs to be installed) and lastlog can be replaced by lastlog2 from
the lastlog2 package (libpam-lastlog2 also needs to be installed). If you want to use these, you will need
to install the new packages after the upgrade, see the util-linux NEWS.Debian for further information. The
command 1slogins --failed provides similar information to lastb.

If you do not install wtmpdb then we recommend you remove old log files /var/log/wtmp*. If you do
install wtmpdb it will upgrade /var/log/wtmp and you can read older wtmp files with wtmpdb import -f
<dest>. There is no tool to read /var/log/lastlog* or /var/log/btmp* files: they can be deleted after the
upgrade.

5.1.10 Encrypted filesystems need systemd-cryptsetup package

Support for automatically discovering and mounting encrypted filesystems has been moved into the new
systemd-cryptsetup package. This new package is recommended by systemd so should be installed
automatically on upgrades.

Please make sure the systemd-cryptsetup package is installed before rebooting, if you use encrypted
filesystems.

5.1.11 Default encryption settings for plain-mode dm-crypt devices changed

The default settings for dm-crypt devices created using plain-mode encryption (see crypttab(5)) have
changed to improve security. This will cause problems if you did not record the settings used in /etc/
crypttab. The recommended way to configure plain-mode devices is to record the options cipher, size,
and hash in /etc/crypttab; otherwise cryptsetup will use default values, and the defaults for cipher and
hash algorithm have changed in trixie, which will cause such devices to appear as random data until they
are properly configured.

This does not apply to LUKS devices because LUKS records the settings in the device itself.

To properly configure your plain-mode devices, assuming they were created with the bookworm defaults,
you should add cipher=aes-cbc-essiv:sha256,size=256,hash=ripemd160 to /etc/crypttab.

To access such devices with cryptsetup on the command line you can use --cipher aes-cbc-essiv:sha256
--key-size 256 --hash ripemd160. Debian recommends that you configure permanent devices with
LUKS, or if you do use plain mode, that you explicitly record all the required encryption settings in /
etc/crypttab. The new defaults are cipher=aes-xts-plain64 and hash=sha256.
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5.1.12 RabbitMQ no longer supports HA queues
High-availability (HA) queues are no longer supported by rabbitmg-server starting in trixie. To continue
with an HA setup, these queues need to be switched to «quorum queues».

If you have an OpenStack deployment, please switch the queues to quorum before upgrading. Please also
note that beginning with OpenStack’s «Caracal» release in trixie, OpenStack supports only quorum queues.

5.1.13 RabbitMQ cannot be directly upgraded from bookworm

There is no direct, easy upgrade path for RabbitMQ from bookworm to trixie. Details about this issue can
be found in bug 1100165.

The recommended upgrade path is to completely wipe the rabbitmq database and restart the service (after
the trixie upgrade). This may be done by deleting /var/lib/rabbitmg/mnesia and all of its contents.

5.1.14 MariaDB major version upgrades only work reliably after a clean shutdown

MariaDB does not support error recovery across major versions. For example if a MariaDB 10.11 server
experienced an abrupt shutdown due to power loss or software defect, the database needs to be restarted
with the same MariaDB 10.11 binaries so it can do successful error recovery and reconcile the data files and
log files to roll-forward or revert transactions that got interrupted.

If you attempt to do crash recovery with MariaDB 11.8 using the data directory from a crashed MariaDB
10.11 instance, the newer MariaDB server will refuse to start.

To ensure a MariaDB Server is shut down cleanly before going into major version upgrade, stop the service
with

# service mariadb stop

followed by checking server logs for Shutdown complete to confirm that flushing all data and buffers to disk
completed successfully.

If it didn’t shut down cleanly, restart it to trigger crash recovery, wait, stop again and verify that second
stop was clean.

For additional information about how to make backups and other relevant information for system
administrators, please see /usr/share/doc/mariadb-server/README.Debian.gz.

5.1.15 /etc/sysctl.conf is no longer honored

In Debian 13, systemd-sysctl no longer reads /etc/sysctl.conf. The package linux-sysctl-defaults
ships /usr/1ib/sysctl.d/50-default.conf which is intended to replace the former /etc/sysctl.conf.
This package is recommended by systemd, and will thus be installed by default on systems where installation
of recommended packages has not been turned off.

Check whether linux-sysctl-defaults is installed on your system and whether the contents of /usr/lib/
sysctl.d/50-default.conf conform to your expectations. Consider putting local configuration into file
snippets named /etc/sysctl.d/*.conf.
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5.1.16 Ping no longer runs with elevated privileges

The default version of ping (provided by iputils-ping) is no longer installed with access to
the CAP NET RAW linux capability, but instead uses ICMP_PROTO datagram sockets for network
communication. Access to these sockets is controlled based on the user’s Unix group membership using
the net.ipv4.ping_group_range sysctl. In normal installations, the linux-sysctl-defaults package will
set this value to a broadly permissive value, allowing unprivileged users to use ping as expected, but some
upgrade scenarios may not automatically install this package. See /usr/lib/sysctl.d/50-default.conf
and the kernel documentation for more information on the semantics of this variable.

5.1.17 Network interface names may change

Users of systems without easy out-of-band managment are advised to proceed with caution as we’re aware of
two circumstances where network interface names assigned by trixie systems may be different from bookworm.
This can cause broken network connectivity when rebooting to complete the upgrade.

It is difficult to determine if a given system is affected ahead of time without a detailed technical analysis.
Configurations known to be problematic are as follows:

e Systems using the Linux i40e NIC driver, see bug #1107187.

e Systems where firmware exposes the _SUN ACPI table object which was previously ignored by default
in bookworm (systemd.net-naming-scheme v252), but is now used by systemd v257 in trixie. See bug
#1092176.

You can use the $ udevadm test-builtin net_setup_link command to see whether the systemd
change alone would yield a different name. This needs to be done just before rebooting to finish the
upgrade. For example:

# After apt full-upgrade, but before reboot

$ udevadm test-builtin net_setup_link /sys/class/net/enplsO 2>/dev/null
ID_NET_DRIVER=igb
ID_NET_LINK_FILE=/usr/lib/systemd/network/99-default.link
ID_NET_NAME=ens1 #< Notice the final ID_NET_NAME name is not "enplsO"!

Users that need names to stay stable across the upgrade are advised to create systemd.link files to «pin» the
current name before the upgrade.

5.1.18 Dovecot configuration changes
The dovecot email server suite in trixie uses a configuration format that is incompatible with previous
versions. Details about the configuration changes are available at docs.dovecot.org.

In order to avoid potentially extended downtime, you are strongly encouraged to port your configuration in
a staging environment before beginning the upgrade of a production mail system.

Please also note that some features were removed upstream in v2.4. In particular, the replicator is gone. If
you depend on that feature, it is advisable not to upgrade to trixie until you have found an alternative.
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5.1.19 Significant changes to libvirt packaging

The libvirt-daemon package, which provides an API and toolkit for managing virtualization platforms, has
been overhauled in trixie. Each driver and storage backend now comes in a separate binary package, which
enables much greater flexibility.

Care is taken during upgrades from bookworm to retain the existing set of components, but in some cases
functionality might end up being temporarily lost. We recommend that you carefully review the list of
installed binary packages after upgrading to ensure that all the expected ones are present; this is also a great
time to consider uninstalling unwanted components.

In addition, some confliles might end up marked as «obsoletes after the upgrade. The /usr/share/doc/
libvirt-common/NEWS.Debian.gz file contains additional information on how to verify whether your system
is affected by this issue and how to address it.

5.1.20 Samba: Active Directory Domain Controller packaging changes

The Active Directory Domain Controller (AD-DC) functionality was split out of samba. If you are using
this feature, you need to install the samba-ad-dc package.

5.1.21 Samba: VFS modules

The samba-vfs-modules package was reorganized. Most VFS modules are now included in the samba
package. However the modules for ceph and glusterfs have been split off into samba-vfs-ceph and samba-
vfs-glusterfs.

5.1.22 OpenLDAP TLS now provided by OpenSSL

The TLS support in the OpenLDAP client libldap2 and server slapd is now provided by OpenSSL instead
of GnuTLS. This affects the available configuration options, as well as the behavior of them.

Details about the changed options can be found in /usr/share/doc/libldap2/NEWS.Debian.gz.

If no TLS CA certificates are specified, the system default trust store will now be loaded automatically. If
you do not want the default CAs to be used, you must configure the trusted CAs explicitly.

For more information about LDAP client configuration, see the ldap.conf.5 man page. For the LDAP server
(slapd), see /usr/share/doc/slapd/README.Debian.gz and the slapd-config.5 man page.

5.1.23 bacula-director: Database schema update needs large amounts of disk space
and time

The Bacula database will undergo a substantial schema change while upgrading to trixie.

Upgrading the database can take many hours or even days, depending on the size of the database and the
performance of your database server.

The upgrade temporarily needs around double the currently used disk space on the database server, plus
enough space to hold a backup dump of the Bacula database in /var/cache/dbconfig-common/backups.

Running out of disk space during the upgrade might corrupt your database and will prevent your Bacula
installation from functioning correctly.
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5.1.24 dpkg: warning: unable to delete old directory: ...

During the upgrade, dpkg will print warnings like the following, for various packages. This is due to the
finalization of the usrmerge project, and the warnings can be safely ignored.

Unpacking firmware-misc-nonfree (20230625-1) over (20230515-3)

dpkg: warning: unable to delete old directory '/lib/firmware/wfx': Directory not empty
dpkg: warning: unable to delete old directory '/lib/firmware/ueagle-atm': Directory not
—empty

5.1.25 Skip-upgrades are not supported

As with any other Debian release, upgrades must be performed from the previous release. Also all point
release updates should be installed. See Haunume ¢ «uwucmozo» Debian.

Skipping releases when upgrading is explicitly not supported.

For trixie, the finalization of the usrmerge project requires the upgrade to bookworm be completed before
starting the trixie upgrade.

5.1.26 WirePlumber has a new configuration system

WirePlumber has a new configuration system. For the default configuration you don’t have to do anything;
for custom setups see /usr/share/doc/wireplumber/NEWS.Debian.gz.

5.1.27 strongSwan migration to a new charon daemon

The strongSwan IKE /TPsec suite is migrating from the legacy charon-daemon (using the ipsec(8) command
and configured in /etc/ipsec. conf) to charon-systemd (managed with the swanctl(8) tools and configured
in /etc/swanctl/conf.d). The trixie version of the strongswan metapackage will pull in the new
dependencies, but existing installations are unaffected as long as charon-daemon is kept installed. Users
are advised to migrate their installation to the new configuration following the upstream migration page.

5.1.28 udev properties from sg3-utils missing

Due to bug 1109923 in sg3-utils SCSI devices do not receive all properties in the «udevs database. If your
installation relies on properties injected by the sg3-utils-udev package, either migrate away from them or
be prepared to debug failures after rebooting into trixie.

5.1.29 Timezones split off into tzdata-legacy package

Timezone names not following the current tzdata naming rule of geographical region (continent or ocean)
and city name were split out into the tzdata-legacy package. This includes the US/* timezones. If your
installation uses such a timezone, it will be upgraded to use an equivalent timezone. However, SQL databases
like PostgreSQL and other services might have copied the name into their configuration or data files. If
necessary, you can install the tzdata-legacy package.

See the tzdata-legacy file list for the affected timezones.
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5.1.30 Things to do before rebooting

Korjia 6yer 3aBepiiieno BoliosrHenne KoMauap! apt full-upgrade, «dopmasbHasi» IPOIE/LyPa OOHOBIEHUS
6yner 3aBepiena. s obnoBsenus /10 trixie He TpeOyeTCs BBIMOIHATD KAKAX-JIHOO CHEINAIbHBIX JIeHCTBUI
JIO BBITIOJIHEHUST TIePe3arpy3Ku.

5.2 DnemeHTbl, HE OrpaHUYMBalOULNECA NPOLLECCOM ODOHOBIEHUS

5.2.1 The directories /tmp and /var/tmp are now regularly cleaned

On new installations, systemd-tmpfiles will now regularly delete old files in /tmp and /var/tmp while the
system is running. This change makes Debian consistent with other distributions. Because there is a small
risk of data loss, it has been made «opt-in»: the upgrade to trixie will create a file /etc/tmpfiles.d/tmp.conf
which reinstates the old behavior. This file can be deleted to adopt the new default, or edited to define
custom rules. The rest of this section explains the new default and how to customize it.

The new default behavior is for files in /tmp to be automatically deleted after 10 days from the time they
were last used (as well as after a reboot). Files in /var/tmp are deleted after 30 days (but not deleted after
a reboot).

Before adopting the new default, you should either adapt any local programs that store data in /tmp or
/var/tmp for long periods to use alternative locations, such as ~/tmp/, or tell systemd-tmpfiles to exempt
the data file from deletion by creating a file local-tmp-files.conf in /etc/tmpfiles.d containing lines
such as:

x /var/tmp/my-precious-file.pdf
x /tmp/foo

Please see systemd-tmpfiles(8) and tmpfiles.d(5) for more information.

5.2.2 systemd message: System is tainted: unmerged-bin

systemd upstream, since version 256, considers systems having separate /usr/bin and /usr/sbin directories
noteworthy. At startup systemd emits a message to record this fact: System is tainted: unmerged-bin.

It is recommended to ignore this message. Merging these directories manually is unsupported and will break
future upgrades. Further details can be found in bug #1085370.

5.2.3 OrpaHunyenns nogaep>xku besonacHocTu

s HexkoTophix nakeroB Debian He MoxkeT 00emaTh /1aXkKe MUHIMAJIBHON TOJJIEP2KKY UCIIPABJIEHU Oe3omac-
voctu. OHU PACCMATPUBAIOTCS HUXKE.

ITpumeuanue: [laker debian-security-support momoraer orcjie:kuBaTh COCTOSIHIE TIO/JIEPKKU De30mac-
HOCTHU YCTAHOBJIEHHBIX ITAKETOB.
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CocrosiHue 6e3onacHocTu Beb-6paysepoB n ux asuxkos oTpucosku (rendering engines)

B Debian 13 BrinioueHo Heckobko Gpay3epHbIX IBUKKOB (browser engines), B KOTOPBIX IIOCTOSHHO HAXOJST
60JIBIIIOE KOJIMIECTBO YSI3BUMOCTEH 06e30macHoCT. BhICOKMIT yPOBEHD yIPO3 U YACTUIHOE OTCYTCTBHE aBTOD-
CKOW TIOJJIEP?KKU B BHUJIE JOJITOCPOYHBIX BETOK OY€Hb 3aTPYIHSIOT IMOIEPKKY ITHX Opay3epOB U JIBUXKKOB C
IIOMOIIBIO ITEPEHOCA NCIIPABJIEHIIT 0€30IIaCHOCTH B cTaphle Bepcuu. Takrke n3-3a B3aNMO3aBUCUMOCTH O1OINO-
TEeK HEBO3MOYKHO IIPOU3BECTH OOHOBJIEHUE JIO HOBBIX Bepcuil. I1osToMy HpHIOXKEHMS, UCIIOIB3YIONHE TAKET
ucxoguoro koga webkit2gtk (manpumep epiphany) umeror momuepKky Ge30HACHOCTH, HO MPUJIOXKEHUS,
ucnogb3ytomupe qtwebkit (maker ucxopnoro koiaa qtwebkit-opensource-src), - mer.

L1t THIMYHOTO UCTIOIh30Banus BeO-6pay3epa pekomenayem Firefox mam Chromium. Owuu GyyT mojaepxu-
BATBHCsI B AKTYAJILHOM COCTOSIHUM TIyTeM cOOPKM TeKyIux Bbimyckos ESR myst crabunbroro (stable) Beimycka.
Ta ke crparerusi Oymer npumenesa u K Thunderbird.

Kax Toabko BeImyck craHoBuTcsI oldstable, oduIMaIbLHO MOMAEPXKUBAEMbIe Opay3epbl MOI'YT IEpPecTaThb
[I0JIy4aTh OOHOBJIEHUSI B TeUYEeHHME CTAaHIAPTHOrO Iepuoia naeiicreust. Hanpumep, Chromium mosydur mosu-
JePKKY 0e30MMacHOCTH TOJBKO Ha 6 MecsreB B oldstable BMeCTO OOBIYHBIX 12 MeCSIIEB.

MakeTtsbl Ha ocHoBe Go n Rust

NMudpacrpyrrypa Debian B HacTosimee BpeMst mmeeT mpobeMbl ¢O COOPKOIi TAKETOB THIIOB, KOTOPBIE CHCTE-
MaTHUYIEeCKH UCIOJIB3YIOT cTarudeckoe cBsa3biBanue. C pocrom sxocucreM Go u Rust sTo o3nadaer, aro Ha 511
ITaKeThbl OYIET PACIPOCTPAHATHCA OTPAHUYEHHAs HOJJIEP2KKA O0€30IIACHOCTH 0 TeX IOp, IT0Ka MHMPACTPYK-
Typa He Oyzer yJsydlneHa Jjs oOecriedeHnsl UX OOCIIYKIUBAHUA.

B 6oabmmaCcTBE Cityuaes, eciim TpebyoTCst 00HOBJIeHUs Jiyist Oubsimorek paspaborku Go mim Rust, onu OymyT
BBIIIYIIEHBI TOJIBKO B PEryJISAPHBIX KOPPEKTUPYIONINX BBIITYCKaX.

5.2.4 Problems with VMs on 64-bit little-endian PowerPC (ppc64el)
Currently QEMU always tries to configure PowerPC virtual machines to support 64 kiB memory pages. This
does not work for KVM-accelerated virtual machines when using the default kernel package.

o If the guest OS can use a page size of 4 kiB, you should set the machine property
cap-hpt-max-page-size=4096. For example:

$ kvm -machine pseries,cap-hpt-max-page-size=4096 -m 4G -hda guest.img

e If the guest OS requires a page size of 64 kiB, you should install the linux-image-powerpc64le-64k
package; see 64-bit little-endian PowerPC' (ppc6jel) page size.

5.3 VYcrTapeBaHue n HeuenecoobpasHOCTb

5.3.1 3acnyxwuBatouime BHMMaHNSA yCTapeBLuine NakeTbl

Hurke IPUBOIUTCS CIMCOK 3aC/IyKUBAIOIINX BHUMAHUS yCTAPEBIINX [IAKETOB (OMHCAHME CM. B Yemapesuiue
naKemot).

B cnucox ycTapeBIIMX AKETOB BXOAAT CJIELYIONINe [IaKeThl:

e The libnss-gw-name package has been removed from trixie. The upstream developer suggests using
libnss-myhostname instead.
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e The pcregrep package has been removed from trixie. It can be replaced with grep -P (--perl-regexp)
or pcre2grep (from pcre2-utils).

e The request-tracker4 package has been removed from trixie. Its replacement is request-tracker5,
which includes instructions on how to migrate your data: you can keep the now obsolete request-
tracker4 package from bookworm installed while migrating.

e The git-daemon-run and git-daemon-sysvinit packages have been removed from trixie due to
security reasons.

e The nvidia-graphics-drivers-tesla-470 packages are no longer supported upstream and have been
removed from trixie.

e The deborphan package has been removed from trixie. To remove unnecessary packages, apt
autoremove should be used, after apt-mark minimize-manual. debfoster can also be a useful tool.

e The tldr package has been removed from trixie. It can be replaced with tealdeer or tldr-py packages.

e The tpp (Text Presentation Program) package has been removed from trixie. It can be replaced with
lookatme or patat packages.

5.3.2 VYcTapeBLIne KOMMNOHEHTbI trixie

B crienyiomem oinycke Debian 14 (komosoe umsa forky) mekoropbie Bo3MoKHOCTH yeTapesn. [lob3oBaresisam
Tpebyercst mepeiiTh Ha UCIOJb30BAHME IPYTUX AJbTEPHATHB, YTOOBI n30eKaTh MpodJeM ¢ OOHOBJIEHHEM 10

Debian 14.
V3MeHeHNsT KOCHYJIUCH CJIEJIYIONIUX BO3MOYKHOCTE:

e The sudo-ldap package will be removed in forky. The Debian sudo team has decided to discontinue
it due to maintenance difficulties and limited use. New and existing systems should use libsss-sudo
instead.

Upgrading Debian trixie to forky without completing this migration may result in the loss of intended
privilege escalation.

For further details, please refer to bug 1033728 and to the NEWS file in the sudo package.

e The sudo_logsrvd feature, used for sudo input/output logging, may be removed in Debian forky
unless a maintainer steps forward. This component is of limited use within the Debian context, and
maintaining it adds unnecessary complexity to the basic sudo package.

For ongoing discussions, see bug 1101451 and the NEWS file in the sudo package.

e The libnss-docker package is no longer developed upstream and requires version 1.21 of the Docker
API. That deprecated API version is still supported by Docker Engine v26 (shipped by Debian trixie)
but will be removed in Docker Engine v27+ (shipped by Debian forky). Unless upstream development
resumes, the package will be removed in Debian forky.

e The openssh-client and openssh-server packages currently support GSS-API authentication and
key exchange, which is usually used to authenticate to Kerberos services. This has caused some
problems, especially on the server side where it adds new pre-authentication attack surface, and
Debian’s main OpenSSH packages will therefore stop supporting it starting with forky.

If you are using GSS-API authentication or key exchange (look for options starting with GSSAPI in
your OpenSSH configuration files) then you should install the openssh-client-gssapi (on clients) or
openssh-server-gssapi (on servers) package now. On trixie, these are empty packages depending on
openssh-client and openssh-server respectively; on forky, they will be built separately.

e sbuild-debian-developer-setup has been deprecated in favor of sbuild-+unshare
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sbuild, the tool to build Debian packages in a minimal environment, has had a major upgrade and
should work out of the box now. As a result the package sbuild-debian-developer-setup is no longer
needed and has been deprecated. You can try the new version with:

$ sbuild --chroot-mode=unshare --dist=unstable hello

The fcitx packages have been deprecated in favor of fcitx5

The fcitx input method framework, also known as fcitx4 or fcitx 4.x, is no longer maintained
upstream. As a result, all related input method packages are now deprecated. The package fcitx
and packages with names beginning with fcitx- will be removed in Debian forky.

Existing fcitx users are encouraged to switch to fcitx5 following the fcitx upstream migration guide
and Debian Wiki page.

The 1xd virtual machine management package is no longer being updated and users should move to
incus.

After Canonical Ltd changed the license used by LXD and introduced a new copyright assignment
requirement, the Incus project was started as a community-maintained fork (see bug 1058592). Debian
recommends that you switch from LXD to Incus. The incus-extra package includes tools to migrate
containers and virtual machines from LXD.

The isc-dhcp suite is deprecated upstream.

If you are using NetworkManager or systemd-networkd, you can safely remove the isc-dhcp-
client package as they both ship their own implementation. If you are using the ifupdown package,
dhcpcd-base provides a replacement. The ISC recommends the Kea package as a replacement for
DHCP servers.

KDE Frameworks 5 development has stopped.

The upstream KDE projects have shifted their development efforts to the Qt 6-based KDE Frameworks
6 libraries, and the Qt 5-based KDE Frameworks 5 are not being maintained anymore.

The Debian Qt / KDE team plans to remove KDE Frameworks 5 from Debian during the forky
development cycle.

5.4 N3BecTHble cepbe3Hble OWnNbKN

Xorsa Debian BeImyckaeTcst, KOrjia OH TOTOB, 9TO, K COXKAJEHHUIO, HE 03HAYAET, YTO M3BECTHBHIX OIMMOOK HET.
B pamkax mporecca BBITycKa BCe OIMMMOKU CTEIEHN CEPhe3HOCTH Serious MiIn BBIMTE aKTUBHO OTCJIEXKUBAIOTCS
KOMAHIOM pa3pabOTINKOB, MOITOMY 00O30D 3THX OMMOOK, KOTOPbIe ObLIN MTOMEYEHbl KaK WUTHOPUPYEMbIE B
[IOCJIe/IHEl YaCTH BBIMycKa trixie, MoxkHO Haiitu B Cucreme orciexxkupanusi omubok Debian. Chemyromue
OIMMOKY BJIMSJIM Ha triXie HA MOMEHT BBINTYCKA U 3aCJIY?KUBAIOT YIIOMUHAHUS B 9TOM JIOKYMEHTE:

Homep owunbku | Maket (McxogHoro koja unu fBoundHbIN) Onucaxne

1032240 akonadi-backend-mysql akonadi ser
1078608 apt apt update
1108467 artha Segmentati
1109499 bacula-director-sqlite3 bacula-com
1108010 src:e2fsprogs mMC: error v
1102690 flash-kernel A higher ve
1109509 gcc-offload-amdgen fails to dist
1110119 git-merge-changelog git-merge-c
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Tabnuuya 1 — npogosixeHue C nf

Homep owunbku | Maket (McxogHoro kopa nau fBONYHLIN) Onucaxne

1036041 src:grub2 upgrade-re]
1102160 grub-efi-amd64 upgrade-re;
913916 grub-efi-amd64 UEFT boot
984760 grub-efi-amd64 upgrade wc
1099655 kmod initramfs-te
935182 libreoffice-core Concurrent
1017906 src:librsvg Contains g
1109203 src:linux linux-image
1109676 src:linux Breaks PC
1109512 liblldb-dev fails to dist
1104231 libmlir-17t64 libmlir-17t(
1084955 src:llvm-toolchain-18 llvm-toolch
1104177 libc+-+-18-dev,libunwind-18-dev,libc+-+abil-18,libc++abi-18-dev,libunwind-18 | libc++4-18-
1104336 libmlir-18 libmlir-18 i
1084954 src:llvmm-toolchain-19 llvm-toolch
1095866 llvim-19 llvm-toolch
1100981 libmlir-19 libmlir-19 f
1109519 mbox-importer fails to dist
1110263 openshot-qt does not st
1108039 python3.13 An object
1089432 src:shim Supporting
1101956 snapd corel8-base
1101839 python3-tqdm segmentatic
1017891 src:vala Ships auto
1109833 voctomix-gui cannot imp
988477 src:xen xen-hyperv
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[naBa 6

HononHutensHast nidpopmaumsa o Debian

6.1 YT0 eweé MoXXHO nNpoynTaThb

TTomumo 3T0#1 MHGOPMAIK O BBIITYCKE U PYKOBOZICTBA II0 YCTAHOBKE, CYIIECTBYeT JOKyMeHTaImst 1o Debian,
paspabarbiBaeMasi IIPOEKTOM JoKyMeHTupoBanus Debian (DDP), 1ie1bi0 KOTOPOro sBJisieTcs CO37aHue BbICO-
KOKA4JeCTBEHHON JOKYMEHTAINY I [T0JIb30BaTe el n pazpaborankoB Debian. B cocras sToit mokymenTarun
BXOZUT cipaBodHuK Debian, pykoBojcTBo HOBOTO comnpoBoxgatomiero Debian, YaBO mo Debian u muoroe
apyroe. Ionnyo nadOPMAIUIO O JTOCTYITHON JTOKYMEHTAIINN MOXKHO ITOocMOTpeTh Ha Debian Documentation
website u Debian Wiki.

JlokyMeHTaIMS 1T0 KOHKPETHBIM ITaKeTaM yCTaHAB/IMBAETCsI B KaTajor /usr/share/doc/maker. Tam Mmoxer
HaxoInThCcsd nHMOpPMaIUs 00 aBTOPCKUX IpaBax, cueruduanas i Debian nadopmarusa u mOKyMeHTAIHsT
13 OCHOBHOM BETKM Pa3pabOTKU.

6.2 Ecnu Hy>kHa nomoLyb

ITonpzoBaTesm Debian MoryT BoCHob30BaThCsI IOMOIIBIO, COBETAMHE U IIOJJIEPXKKON U3 PA3HBIX NCTOYHUKOB,
HO K HUM CJIe[IyeT puOeraTb TOJbKO B TOM CJIydae, eCju BaM HE yIaJ0Ch HAMTH OTBETa B JOCTYITHOM JTOKY-
MeHTaruu. JJaHHbiil pa3maesn comepKuUT KPATKOe OIMCAHUE JIOMOJHUTEIHHBIX NCTOYHUKOB IIOMOIIM, KOTOPHIE
MOI'YT OKa3aThCs MOJIE3HBIMU JIJIsI HOBBIX ITOJIb30Bareseil Debian.
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6.2.1 Cnucku paccbiiku

OcHoBHOIT nHTEpEC M1 TToJIb30BaTe el Debian mpeacTaBiisiioT aHMIOA3BIYHBIN CIINCOK pacchliku debian-user,
win ciimcku debian-user-saswoik u debian-aswvik myst Apyrux A3bIKoB. jist pyccKoro s3bika 310 cnmcok debian-
russian. adopmaruio o crmckax pacchblJIKU U O TOM KaK Ha HEX IIOJIIINCaThcs ¢M. Ha https://lists.debian.org/.
HO)K&JnyICTa., nepea TeM, Kak OTIIpaBUTh BOIIPOC B CIIMCOK PAaCCBLIKU, IIOUITUTE OTBET Ha HETO B apXHBaX.
IIpocum Takke MpuIep:KUBATHCsT OOIIEPUHSITHIX HOPM IOYTOBOI'O TUKETA.

6.2.2 IRC

g nmonpeprxkku nosb3oBareseit Debian ects IRC-kanan, pazmeménnniit 8 IRC-ceru OFTC. Yrobsr BoitTH Ha
KaHAJI, COEJIMHUTECH ¢ cepBepoM irc.debian.org ¢ momormbio ceoero jiobumoro IRC-kimenTa u mpucoemHnTeCH
K Kanajy #debian. /{1 pycCKOSI3BITHBIX MTOIb30BaTE e CyIecTByeT KaHas #debian-russian B TOif 2Ke ceTH.

IIpocum Bac ciaeoBaTh MpaBUIaM MOBEJICHNUS HA KaHAJE U yBayKaTh JPYTUX mnojb3oBareseil. [Ipasumira mose-
JeHns Ha KaHaJje OMUCaHbl B Buku Debian.

For more information on OFTC please visit the website.

6.3 Kak coobuintb 06 owinbke

Mper npustoxkuin HeMaJIo yeusuii, 9Tobbl ciesiaTh Debian onepamnuoHHOl cuCTeMOi BBICOKOI'O KAIeCTBa, OTHA-
KO 9TO He 03HAYAET, YTO IOCTABJIIeMble HAMU ITAKETHI COBCEM HE COJIepyKAT HUKAKUX OmMuOOK. Takoit momaxo/r
coryacyercs ¢ dunocodueit «OTKpbIToit paspaborkn» Debian. Mbr npemocTaBisieM HAIIMM TOJIB30BATEISIM
TTOJTHYT0 MH(MPOPMAITIIO 000 BCEeX OOHAPYKEHHBIX OIMUOKAX C TIOMOIIHIO HAIEH CHCTEMBI OTCICKUBAHUS OIIIH-
6ok (BTS). Ber moxkere obpatuThes K Helt o agpecy https://bugs.debian.org/.

Ecim BBl 00HapyzkuTe OMUOKY B JUCTPUOYTHBE WJIM KAKOM-TO U3 €ro MaKeTOB, MOoXKaJlyiicTa, coobImre o
Heil, 9T00BI B Oy/IyIMX BBIYCKaX OHA ObLIa HcrpaseHa. dTobbl coolOmmuTh 06 omubke, Tpedyercs: pabouunit
aJIpec JEKTPOHHON MOYTHI. ITO HEOOXOIUMO It TOTO, IYTOOBI MBI MOTJIA OTCJIE?KUBATDH OMMOKH, a pa3paboT-
YUKW MOIJIA CBS3BIBATHCS C OTHPABUTEISIMHU OTYETOB 00 OMUOKAX, €CJAU UM HOHATOOUTCS JOMOJTHATETbHAS
nHbOpMAITHSI.

Ornpasuth coobiieHue 06 OMubKe MOYKHO € IIOMOIIBIO IIPOTPAMMbI reportbug mim BpyIHYIO 110 3JIeKTPOHHOMI
noure. BoJsiee 110/1pobHYI0 HHOOPMAIMIO O CHCTEME OTCJIEXKNBAHUS OMUOOK U O TOM, KaK €€ MCIIO0JIb30BaTh,
MOKHO IPOYUTATH B CIIPABOYHOM JIOKyMeHTanuu (OHa JI0CTylHA B Kartajore /usr/share/doc/debian nocie
ycranoBku nakera doc-debian) win Ha caiiTe cucreMbl OTCIEKIBAHNS OIIOOK.

6.4 Kak nomouyb Debian

Yro6sl momoub Debian, He HyKHO ObITH 3KciepToM. [lomorasi moJsib30BaTe/IsiM B pEIeHNH WX IIPO0JIEM B
CIIUCKAX PACCBLIKU, BBl y¥Ke IoMoraere coobuiecTBy. Boisgpiienue (a Takzke perieHue) IpobJieM, CBI3aHHBIX
C pa3paboTKO# aucTpubyTHBa, yIACTHE B ODCYXKJEHUSIX B CINCKAX DPACCHUIKN JJIg Pa3pabOTINKOB, TAKHKE
BeChbMa BayKHO. UTOOBI TOMOYH MTOIEPKATEH BBICOKOE KadecTBO Debian, oTmpasisiiTe coobmens 06 ommOKax
U IoMoraiiTe pa3padoTYMKaM OTCJIEKUBATh U UCHPABIATH uX. [Iporpamma how-can-i-help momokeT Bam
HafTU MOIXOJISIIIIE OMUOKKA U3 CHUCTEMBI OTCJIEXKMBAHUST ONIMOOK, HaJl KOTOPBIMEU BBl MOXKeTe 110paboTarh.
Ecnu BB X0pOITIO BiIajieere SI3bIKOM, TO MOXKeTe 0Ojiee aKTUBHO IMOMOYb B HAIUCAHUU JOKYMEHTAINN WA
[IePEBOJIC CYMIECTBYIONMEN JOKYMEHTAIINHA HA BAIll POIHON HA3BIK.

Ecau Bt Mmoxkete yaennts Debian 60mbiie BpeMenn, MOXKHO B3SThCA 3a COIPOBOXK IEHNE KaKOW-HUOYIb CBO-
6oHOI porpamMMbl Free Software. B wacTtHOCTH, 110J1€3HOI ObLIa ObI HOJIEPIKKA [TAKETOB, KOTOPBIE KTO-TO
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ocobenno xorest 6ol BuseTh B Debian. ITogpobuyio nndopMmalinio MoKHO HATH HA CTPAHUIE TPEOYIOITNX J10-
paboTKU U IJIAHUPYEeMbIX MakeTOB. EC/in BaM WHTepecHa KaKas-TO crienududecKasl IPyIIia M0Jb30BaTe/ e,
BO3MOXKHO, BbI 3aXOTUTE yIaCTBOBATh B OJHOM U3 jouepHux mpoexkToB Debian. Cpemqu Hux neperoc Debian
Ha Apyrue apxuTeKTypbl u Debian Pure Blends.

B sobom caydae, ecsim BbI ydacTByere B pabore coobriectBa Cobosraoro IO B KavdecTBe mMoIb30BaTEs,
[IPOTPAMMUCTA, IIHCATEJIsI WU [TePEBOIINKA, BEI y2Ke rmoMoraere CBOOOJHOMY TPOrpaMMHOMY O0ECII€YEHHUIO.
Takoe yuacTue MPUHOCUT yJIOBOJILCTBHE U PAJIOCTh, 8 TAKXKE JaéT BO3MOXKHOCTBH ITO3HAKOMUTHCS C HOBBIMU
JIFOJIbMU U TPUJIAET BaM T€ CaMble TEIJIbIe YyBCTBA U [T€PEKUBAHUS.
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[naBa 7

MoarotoBka cuctemsl bookworm k obHoBneHMIO

B srom mputoxkenun comep:kuTcs mHAOPMAIMA O TOM, KaK Iepesl OOHOBJIEHHEM 0 trixie yaIoCcTOBEpUTHCS,
9TO BBl MOYKETE YCTAHABIMBATH WM OOHOBJIATH MAaKeThl bookworm.

7.1 O6bHoBneHune cucrtembl bookworm

B OCHOBHOM, 3TO OOHOBJICHIE HUYEM HE OTJIAYACTCS OT OT JII00O0I0 Apyroro OOHOBJICHU S bookworm, KOTOpbIE
BbI JeJIaJIN. E,ILI/IHCTBQHHOG OTJIN4YrEe COCTOUT B TOM, YTO CHadaJIa HAIO y6e,HI/ITI:C$I7 YTO Ballld CIIMCKHU IIAKETOB
BCE emé coaepzKaT CCBLJIKH Ha ITaKeThbl bookworm, KaK OIIMCaHO B H])()(S(ﬁp%‘(], {ﬁ(l’flﬂ()(i CnuUcCra ucCmo4YHuros
APT.

Ecmnu BbI 0bHOBIIsIETE cucTeMy ¢ cepBepa-3epkasa Debian, To aBromaTuyecku Oy1eT BBIIIOJIHEHO OOHOBJIEHTE
JIO TIOCJIETHErO BBIILyCKa bookworm.

7.2 Checking your APT configuration

If any of the lines in your APT sources files (see sources.list(5)) contain references to «stable», this is
effectively pointing to trixie already. This might not be what you want if you are not yet ready for the
upgrade. If you have already run apt update, you can still get back without problems by following the
procedure below.

Eciu BBI y2Ke ycresm ycTaHOBUTH HAKeTHI U3 trixie, TO 0COOOro CMbIC/Ia B YCTAHOBKE ITaKeTOB U3 bookworm
yke HeT. B 9TOM cityuae BaM CjlejyeT pemmThb - JIOBOAUTH JI0 KOHIIA OOHOBJIEHUE WM HeT. BepHyTbCs K mC-
IIOJIb30BAHMIO CTAPBIX BEPCHil TAaKETOB BO3MOXKHO, HO 9Ta MPOIEyPa BEIXOAUT 38 PAMKH JIAHHOTO JIOKYMEHTA.

As root, open the relevant APT sources file(s) (such as /etc/apt/sources.list or any file under /etc/
apt/sources.list.d/) with your favorite editor, and check all lines beginning with

e deb http:
e deb https:

e deb tor+http:
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deb tor+https:
e URIs: http:
e URIs: https:
e URIs: tor+http:
e URIs: tor+https:
Ha HaJmane cjioBa «stables. [Ipu maxoxnenun, 3amenure «stabley ma «bookworms.

Eciu 8ol nammm crpokn, Haunnaomuecs ¢ deb file: mim URIs: file:, TO BaM HPUIAETCS CAMOCTOSITEIHHO
[IPOBEPUTH, KAKNe MAKEThl XPAHATCH B yKa3aHHOM KaTaJiore - bookworm wmin trixie.

Baxxno: He ucnpasisiite ctpokn, HaunHatomuecs ¢ deb cdrom: wiam URIs: cdrom:. Ecium BB mcnpasute
TaKyIO CTPOKY, TO BaM HPHUIAETCA CHOBA 3aIlyCTUTb KOMaHy apt-cdrom. He Gecrokoiitech, eciin nCTOIHUK
cdrom ccputaercs Ha HecTabuiibHbIN («unstables) Boimyck. Kak 910 HE cTpaHHO, Tak U JIOJIXKHO OBITH.

Eciau Bbl BHECII KaKI/Ie-HI/I6y‘HB U3MeHeHUsd, COXpaHuTe CbanI 1 BBIIOJIHUTE KOMaH/LY

# apt update

JIJISL OOHOBJIEHUS CIIMCKa IIAKETOB.

7.3 Performing the upgrade to latest bookworm release

To upgrade all packages to the state of the latest point release for bookworm, do

‘# apt full-upgrade

7.4 YpaneHne yctapeswwunx ¢aiifioB HAaCTPONKU

TTepe,; OGHOBIIEHHEM CUCTEMBI JIO triXie, PEKOMEH/LYeTCsl YIAJIUTD U3 CUCTEMBI cTapble (ailyibl HacTpoek (Taxue
Kak *.dpkg-{new,o0ld} B /etc.
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Jltogm, y4acTBoBaBLIME B CO34aHUN MHAOPMALMU O BbIMYCKe

MsHoro Jrofieil IOMOTAJIO IPH CO3TAHNYN WH(MOPMAIUMH O BBHIILYCKE, BOT TOJIHKO HEKOTOPBIE U3 HUX:

ADpAM D. BARRAT (pasuble ucnpasienus B 2013 roxy),

ApAM D1 CARLO (upeJpiayIiye BbIIyCKH),

ANDREAS BARTH ABA (npegpiaymume Boirycku: 2005 - 2007),

ANDREI POPESCU (pasnm4nast IOMOIIB),

ANNE BEZEMER (mpeplaynuii BBIIYCK ),

BoB HILLIARD (mpeaplayimuii BBILYCK),

CHARLES PLESSY (omucanue npo6iembr ¢ GM965),
CHRISTIAN PERRIER BUBULLE (ycranoBka Lenny),
CHRISTOPH BERG (1o Bonpocam PostgreSQL),
DANIEL BAUMANN (Debian Live),

DAvID PREVOT TAFFIT (Bbiryck Wheezy),

EDDY PETRISOR (pasiawaHast IOMOIIB ),
EMMANUEL KASPER (1iepeHoc B cTapyio BEpCHIO),
ESKO ARAJARVI (nepepaborka obnoBenus X11),
FRrANs Pop rJP (upenpiaymuii Beinyck Etch),

GIOVANNI RAPAGNANI (pas3jimaHast OMOIIb ),

GORDON FARQUHARSON (1pobuiemsbl ¢ nieperocom ARM),
HIDEKI YAMANE HENRICH (BHOCHJI M IIPOJIOJIZKAET BHOCUTH CBOit BKa ¢ 2006 roma),
HOLGER WANSING HOLGERW (BHOCHJI ¥ IIPOJIOJIZKAeT BHOCUTH CBOIl BKiax ¢ 2009 roua),

JAVIER FERNANDEZ-SANGUINO PENA JFS (Boiryck Etch, Bemyck Squeeze),

JENS SEIDEL (mepeBoj, Ha HEMEIKH U HEe TOJIBKO),
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JoNAS MEURER (mpoGuiemsr ¢ syslog),

JONATHAN NIEDER (Bbimyck Squeeze, Boiryck Wheezy),

JOOST VAN BAAL-ILIC JOOSTVB (Bbiryck Wheezy, Boiryck Jessie),
JosiP RODIN (upenpiiyiiye BbIILyCKH),

JULIEN CRISTAU JCRISTAU (BbIlyck Squeeze, Bbimyck Wheezy),
JUSTIN B RYE (mpaBKu aHMIHHACKONO TEKCTA),

LAMONT JONES (onmcanune npobsiem ¢ NFS),

Luk CLAES (koopauHaius paboThl PeIaKTOPOB),

MARTIN MICHLMAYR (1ipo6JjieMbl ¢ iepesocom ARM),
MICHAEL BIEBL (upo6siemst ¢ syslog),

MORITZ MUHLENHOFF (pa3J/in4Hasi HOMOIIIb ),

NIELS THYKIER NTHYKIER (Bblyck Jessie),

NoOAH MEYERHANS (pa3jin4nast IOMOIIb ),

NORITADA KOBAYASHI (mepeBoj Ha smOHCKHI (KOOPIUHATOP) W HE TOJIBKO),
OSAMU AOKI (pa3jindHasi IOMOIIb),

PAuL GEVERS ELBRUS (Bblmyck Buster),

PETER GREEN (3aMedyaHue 0 BEPCHU siJIpa),

RoB BRADFORD (Bbimyck Etch),

SAMUEL THIBAULT (omnmucanue nojyepku Bpaitis B d-i),
SIMON BIENLEIN (onucanue nojyep:xkku Bpaitig B d-i),

SIMON PAILLARD SPAILLAR-GUEST (pasJidHasi IIOMOIIIb),
STEFAN FRITSCH (ommcanus mpobiem ¢ Apache),

STEVE LANGASEK (Bbiryck Etch),

STEVE MCINTYRE (Debian CD),

TOBIAS SCHERER (onucanue "proposed-update"),

VICTORY VICTORY-GUEST (ucCHpaBiieHus pa3MeTKH, BHOCHJI M IIPOJIOJIZKAeT BHOCUTD CBOM BKJaz ¢ 2006
roja),

VINCENT MCINTYRE (onucanue "proposed-update"),

W. MARTIN BORGERT (upaBka undopmaimu o Beiycke Lenny, nepexox za DocBook XML).

DTOT JOKyMeHT ObLI nepeeiéH Ha MHorue sisbiku. Cracubo nepesomumkam! Ilepesos Ha pycckuii: CEP-
TENl AJIEIINH (nepesos u BeranTKa), FOPUT KO3/TOB (mepeBos u BbunTKa), JIEB JIAMBEPOB (11I€peBos 1
BorunTKa), CYXUYEB MUXANJ VIBAHOBUY (II€peBOJ U BBIYMTKA)
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