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debian-from-scratch

PykoBoacTeo no obyyeHuto nonb3oBaTtenei Linux From Scratch co3gaHuio cuctemsl Debian.

NMouyemy Debian ¢ HynAa?

OpuruHansHoe pykoBoacTBo Linux from Scratch HamepeHHO HeonpeneneHHO B OTHOLLIEHUN TOrO,
KaKyl0 TEXHUKY cieyeT UCMoJb30BaTh A4S YNPaBAEHUs 3aBUCUMOCTAMI NPOrPaMMHOro
obecneyeHus. MpennoXKeHns, KOTOPbie OHO AAET, XOTs, HECOMHEHHO, SBNIATCS MHTEPECHBIMY
yrnpaXKHEHUSIMI MO YMPaBJIEHNIO NAaKeTaMu, He 06513aTeNIbHO ABASIOTCSA CJIOXKHBLIMU OTBETaMU 1S
CUCTEMHOr0 aAMUHUCTPATOPA, KOTOPbIN HaMepeH 3PHEKTUBHO YNPaBsSTb CBOMM BPEMEHEM.

HenocTaTKOM KOMMUAALMMW BCErO AN CO34aHMNA NOJHOLEHHON CUCTEMbI SBNSETCS BpeMs. locne
TOro, Kak KTO-TO BrepBble MOCTPOUT cuctemMy LFS, OH/OHa CKNOHHBI MOHUMaTb, 4YTO yrpaBJieHne
3aBUCUMOCTSAMUN MOXET BbITb TPyAHOW 3a4a4ven, MArko rosops. MpoxoxaeHne HeBbIHOCUMbIX
yrnpa>KHEHWU N0 NMOUCKY AECATKOB, @ BO3MOXHO, 1 COTEH NAaKETOB, CONOCTaBNEHNE 3aBUCMMOCTEN,
HaCTPOWMKa M YCTAaHOBKA 3TMUX 3aBUCMMOCTEN B NPaBUIbLHOM NOpsAKe, TONbKO A TOro, Y4Tobbl
YCTAHOBMTb OAHY 4acCTb NporpaMMHoro obecrnevyeHuns, He ABNAETCS XXU3HECNOCOOHON
aNlbTepHaTNBON CUCTEMHOMY aAMUHUCTPATOPY, KOTOPLIA LLEHUT CBOE BPeMS.

OTBeT Ha 3Ty npobnemy, 04EBUAHO, 3aKJII0HAETCA B MCNOJIb30BaHUM MeHeXepa NakeTos.
CyLLecTBYeT MHOXECTBO AOCTYMHbLIX MEHEOXEPOB MaKeToB, Hanbonee NONyAApHLIMA N3 KOTOPbIX
ABNIAIOTCSA MeHea )Xepbl MNakeToB Ha ocHoBe Debian (dpkg n apt) n MeHeg )Xepbl MakeToOB Ha OCHOBE
Red Hat (rpm n yum).

9T0 PyKOBOACTBO Hay4YUT Bac cobmpaTb CUCTEMY C UCMONb30BaHNEM Habopa MHCTPYMEHTOB
ynpaBneHus naketamu Debian, ncnonb3ys BpeMeHHY0 CUCTEMHYIO Cpeay, co3AaHHyto B Linux From
Scratch.

LLenb 3TOro npoekKTa

S pewmnn caenaTb 3TO PYKOBOACTBO, MOTOMY YTO S BUAEJ Y)KACHO CTapble PyKOBOACTBaA B
NHTepHeTe, obyyatowme apyrux, Kak 3actaButb dpkg n apt paboTaTb Ha ux co6CcTBEHHOM Linux, u
NOAWN CnpaLwnBany Ha pa3finyHbIX PopyMax, Kak ycTaHoBUTb dpkg v apt, HO He nonyyanu
HeobxoAuMoN NomMoLKn. T PYKOBOACTBA yCTapenun u bonblie He coaep)KaT aKTyabHOW
NH(OPMaLMK, YTO S HAMEPEH NCNPaBUTb 34eCb, B 3TOM PYKOBOACTBE.

Llenbto JaHHOr0 NpoeKTa ABNSeTCsA co3haHue pecypca coobecTsa, NPU3BaHHOro MOMOYb TEM, KTO
3aMHTepecoBaH B CO34aHUN COBCTBEHHON CUCTEMbI C HYJIA, B MOJSIHON Mepe NUCMOJIb3yS BO3MOXHOCTU
nakeTta ynpasnieHus naketamu Debian, dpkg n apt, ons pewerHns npobnem yCTaHOBKMW 1 yripaBaeHus
3aBUCUMOCTAAMUN NAKETOB.
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Kak nonb3oBaThCA 3TUM pYKOBOACTBOM?
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9TO PYKOBOACTBO MpefHa3sHa4YeHo A4S UCMOoNb30BaHNS NOC/e 3aBepLueHns BCeX MHCTPYKLUA [0
KoHUa Mnasbl 5 Linux From Scratch book, version 7.9. CHavana cnefyeT cnefoBaTbh MHCTPYKLNAM
OpUrnHanbHOM KHUIKM LFS n nocTponTb BpEMEHHYIO CUCTEMY, KOTOpas co3aaeTtcs B [nase 5 LFS.
TpebyeTcs UMeTb MNONHOCTLIO OYHKLNOHANBHYO BPEMEHHYIO CUCTEMY, KOTOPasa SBNsSeTCA
pe3ynbTaTtoMm [naBbl 5.

Mocne 3aBepLUEHNs NpeaBapUTEIbHO NOArOTOBKM CefyeT 06paTUTLCA K JaHHOMY PYKOBOACTBY U
C/IefloBaTh €My LLar 3a LWarom.

Kak 1 B opurnHansHOM pykoBoAcTBe LFS, npu paboTe ¢ nakeTamu, KOTOPbIE HY>XHO
CKOMMWJIMPOBATb, KaXKAbI pa3fen y)ke NpeanosiaraeT, YTO Bbl U3BEKAN UCXOAHbIV KOL N U3MEHUN
CBOW OCHOBHOW KaTanor Ha OCHOBHYIO Nanky U3Bfe4yeHHOro KoHTeHTa. OgHako npu paboTe C
tannamm .deb Takoe n3eneyeHve He TpebyeTcsa. Hy)KHO TONIbKO C/lefoBaTb NHCTPYKLMAM, UMes
thann .deb B BalleM TekylLlem KaTanore.

Mocne 3aBepLUEHNS NpeaBapUTENbHOM NOArOTOBKM CneayeT 06paTUTbCS K JaHHOMY PYyKOBOACTBY U
CneaoBaTh €My Lar 3a Larom.

Kak 1 B opurnHanbHOM pykoBoacTee LFS, npn paboTe ¢ nakeTamm, KOTOPbIE HY>XHO
CKOMMUANPOBaTb, KaXKAbl pa3aen yxe npegnosaraeT, YTO Bbl U3BNEKSIN UCXOLHBIN KOL Y U3MEHUN
CBOW OCHOBHOW KaTanor Ha OCHOBHYIO Manky U3BAe4eHHOro KoHTeHTa. OgHako npu paboTe ¢
thannamu .deb Takoe n3enevyeHme He TpebyeTcs. Hy>)XKHO TONIbKO CleoBaTbh UHCTPYKLMAM, UMES
thann .deb B Balem TekyLleM KaTanore..

0630p Hawero MmeToaa co3paHuA COOCTBEHHON CUCTEMDI
Debian

B opurunHanbHom kHure Linux From Scratch mbl co3ganu Kpocc-Lenovyky MHCTPYMEHTOB, UCMOJIb3yS
COBCTBEHHYIO LLENMOYKY NHCTPYMEHTOB Hallel CUCTEMbI. 3aTEM Mbl UCNOJIb30BaIN 3TY KPOCC-LLEMOYKY
NHCTPYMEHTOB AJ11 CO34aHMA COOCTBEHHOWN LLeM0YKN MHCTPYMEHTOB, KOTOpas B UTOre cTana
BPEMEHHOW cucTteMHon cpegon /tools. 310 66110 Uenbto MNaBbl 5. 3aTEM Mbl UICNOAL30BAAN 3TY
BPEMEHHYI0 CMCTEMY A5 CO3AaHNA Hallel OKOHYaTeNbHON CUCTEMBI, 4TO BbIN0 Lenbto [nasbl 6.

B Debian From Scratch mbl oTTanknsaemcsa ot kKoHua Fnaebl 5. BMecTo Toro 4tobsl ncnosib30BaTh
Habop MHCTPYMEHTOB W Apyrue yTUAnTbl, YCTaHOBEHHbIE B /t00ISANS KOMNUAALNN KaXK oW
OTAENbHOWN YaCTWN OKOHYaTEsIbHOW CUCTEMbI, Mbl BMECTO 3TOM0 MCMOJIb3yeM 3TOT Habop
WHCTPYMEHTOB [J1A KOMNUAALMM U YCTAaHOBKU MeHea)kepa nakeTos Debian, dpkg, B KayecTse
nepBoOM YacTW Halle OKOHYaTesSIbHOW CUCTEMBbI.

3aTeM Mbl IeflaéM HEKOTOPbIM B3/10M 3aBUCUMOCTEN, 4TOObI YyA0BNETBOPUTL BCE OCTaBLUMECS
3aBMNCMMOCTW, HeoBXoAMMbIe A5t YCTAHOBKM apt. 9TO No3BoONsSieT HaM nosaraTbCs Ha apt ans
nogasnstoLLero 60/bLIMHCTBA 3a1aY, CBS3aHHbIX C YCTAHOBKOW NporpaMMHoOro obecnevyeHns Ha
Hally HOBYIO CUCTEMY, 1 NO3BOJISET HaM n3beraTb YyTOMUTE/IbHOIO YNPaXXHEHNS, KOTOPOe
npeacTaBnsieT cobon pyyHoe yrnpaBieHne 3aBUCUMOCTSIMU,

3aTeM Mbl cnosb3yem apt 4s1s yCTaHOBKU BCEX 6a30BbIX NakeToB, He06X0AMMbIX ANS KOPPEKTHOM
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pa6OTbI CNCTEMBLI, B NMpaBnJIbHOM NOPALOKE, 4yTObbI npeagoTBpaTnUTb BOSHUKHOBEHNE I'IpO6J'I€M "
MOJIOMKY MaKeTOoB.

nonyquue BCeX HeobOXoAMMbIX NaKeToB

[laBaliTe HaYHEM C MCMOJIb30BaHNSA HaLLe XOCT-CMCTEMbI 418 3arpy3Kn HeobxoAUMbIX HaM NaKeToB
N pa3MelleHns nx raoe-Hnbyab BHyTPY Hawero pasgena $LFS.

McxoaHble pannbl

The only source file you will need to download is the source for dpkg:

dpkg
.deb files

Bam Hy>xHo byneT 3arpy3uTb cnegyowme dansbl .deb 1 noMecTuTb NX BCe B OOQUH KaTasor BHyTpU
Bawero $LFS pa3nena. Tonbko 3Tu hannbl .deb 0O/KHBI 3aHMMaTb 3TOT KaTanor. OHM HeobxognMbI
AN5 YCTAHOBKW BCEN LLenoykuy 3aBncumocten apt. OTKponTe CCbIIKY 1 BPYYHYIO 3arpysunte ann
.deb, COOTBETCTBYIOLWMNI apXUTEKTYpe Ballen cuctemsl LFS:

apt
debian-archive-keyring
dpkg

gcc-4.9-base

gnupg

gpgv

libacll

libapt-pkg4.12

libattrl

libbz2-1.0 [libc6](https://packages.debian.org/jessie/libc6)
[libgccl](https://packages.debian.org/jessie/libgccl)
[liblzma5](https://packages.debian.org/jessie/liblzmab)
[libpcre3](https://packages.debian.org/jessie/libpcre3)

[libreadline6](https://packages.debian.org/jessie/libreadline6)
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[libselinux1](https://packages.debian.org/jessie/libselinux1)
[libstdc++6](https://packages.debian.org/jessie/libstdc++6)
[libtinfo5](https://packages.debian.org/jessie/libtinfo5)
[libusb-0.1-4](https://packages.debian.org/jessie/libusb-0.1-4)
[multiarch-support](https://packages.debian.org/jessie/multiarch-support)
[readline-common](https://packages.debian.org/jessie/readline-common)
[tar](https://packages.debian.org/jessie/tar)

[zliblg](https://packages.debian.org/jessie/zliblg)

Co3spanue cuctembl Debian From Scratch

Bce cnenytowme KoMaHabl HE06X0AMMO BbIMOSHATL KakK MN0/b30BaTe/lb root, To eCTb CTaTh
rootnosib30BaTeNeM Balliell XOCT-CUCTEMbI:

Su

MoaroTtoBka TO4eK MOHTUPOBaHUA (pansIOBON CUCTEMbI BUPTYAJZIbHOrO Aapa

CHay4ana Mbl CO3[,@aeM KaTaNorn, KoTopble LOSKHbI COAEPXaTb BUPTYasibHble (DalioBble CUCTEMBI
f4pa. 3To pannoBble CUCTEMbI, KOTOPbIE HAXOAATCHA TOJIbKO B NaMATW U CO34AKTCA AMHAMUYECKM
KaXX[bll pa3 npu 3arpyske sgapa.

Kaxablh TN nMeeT cBOe Ha3HayveHue. devpts CoaepXuT aisibl yCTPONCTB 415 KaXKL0ro
ncesgoTepMuHana B Bawewn cucteme. proc CoaepXuT NHHOPMaLMIO 0 KaXXA0M OTAeSIbHOM
npouecce. sysfs Coaepxnt nHopmaLuio 0 aparneepax n yctponcreax. 1o tmpfs ceobogHo
NCMNosb3yeMoe NPOCTPAHCTBO, KOTOPOE NPOrpaMMbl MOTYT NCM0JIb30BaTb AN XPaHEHNS
NH(OpMaLMK B NaMaTK.

MMOCKOJIbKY Mbl ellle He MOCTPOWUIM Halle A4P0, Mbl BbIHY)KAEHbI UCMOJIb30BaTb T€, KOTOPbIe
CyLleCcTBYIOT B Hallen XOCTOBOW CUCTEME, CMOHTWPOBaAB X B COOTBETCTBYOWNX MECTaX B Hallen
LeneBon cucteme. Korga Hawa cuctema GYD,GT MOJIHOCTbIO NOCTPOEHa, HOBOE AP0 aBTOMaTU4YeCKN
CMOHTUPYET 3Th q3a|7|nosb|e CNCTEMbI B COOTBETCTBYOLLNX MeCTaX.

mkdir -pv $LFS/{dev,proc,sys,run

mknod -m $LFS/dev/console ¢

mknod -m $LFS/dev/null c

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

mount -vt devpts devpts $LFS/dev/pts -o gid=5,mode=
mount -vt proc proc $LFS/proc

mount -vt sysfs sysfs $LFS/sys

mount -vt tmpfs tmpfs $LFS/run
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-h $LFS/dev/shm |;
mkdir -pv $LFS/$(readlink $LFS/dev/shm

Bxop B Hawy cpeny chroot

Tenepb Mbl OOJKHbI, KaK root nosib3oBaTeNb Hallen XOCTOBOW CUCTEMbI, BOWTU B Hally 6a30Byto
cpeny, U3MEHWB Hall KOPHEBOW KaTaJslor Ha KOPHEBOW KaTaJIor KOHEYHOW CUCTEMbI, U UCNOJIb30BaTb
BPEMEHHYI0 Cpefly, KOTOPYIO Mbl paHee NoCTPOUN, YToObl MOCTPOUTL HaLly KOHEYHYIO CUCTEMY.
Ncnonb3ynTe cnepyroLyo KOMaHAy rnocsie Toro, Kak Bbl CTanu root Ha cBoem xocTe:

chroot "$LFS" /tools/bin/env -i \

HOME=/root \

TERM="$TERM" \

PS1="\[\033[01m\][
\[\033[01;34m\1\u@\h\[\O33[0OM\]I\[\O33[0Im\]]I\[\033[01;32m\]\w\[\033[0OmM\]\n
\[\033[01;34m\]$\[\O033[00m\]> " \
PATH=/bin:/usr/bin:/sbin:/usr/sbin:/tools/bin:/tools/sbin \

tools/bin/bash --login +h

YctaHoBka dpkg

With our “/tools™ environment completely set up, we are ready to directly compile and install “dpkg®
into our target environment. Replace the "build" variable with the appropriate architecture if it isn't
64-bit (which I am assuming that it is):

configure --prefix=/usr --sysconfdir=/etc --localstatedir=/var --
build=x86 64-unknown-1linux-gnu
make
make install

Co3paHue 6a3bl gaHHbIX dpkg

Ham Hy>xHO co3gaTb dpkg 6a3y faHHbIX , KOTOpas NpeacTaBnseT cobo MPOCTO TEKCTOBLIN hann,
pacnonoxeHHbln B /var/lib/dpkg/status. dpkg xpaHuT BClO MH(OPMaLKMIO O NakeTe B 3TOM (haie,
BKJ/II0OYaSA BEPCUIO MAaKeTa, apXUTEKTYpPY, 3aBUCUMOCTU U T. 4. B HacTosLLee BpeMS OH eLle He
cywecTtsyeT. be3 aToro canna dpkg He bygeT paboTaTb NpaBubLHO, NO3TOMY BaXKHO CO34aThb €ro,
npexae 4em ABUraTbCs gasblue.

touch /var/lib/dpkg/status

Co3paHue BpeMeHHbIX CCbIJIOK, ccbinlatowmxcsa Ha /tools/bin/bash

[nsa Toro, 4Tobbl CKPUNThI A0 1 MOC/E YCTAaHOBKMW, KOTOPbIE HAaX0AATCSA BHYTPU CTaHAApTHOro dana
.deb, paboTanu, oHM [OMKHBI UMETb AOCTYN K 060/104Ke. O6bIYHO OHU YKa3bIBAOT, NCMOb3YA
/bin/shunn /bin/bash. be3 pocTyna kK 060/104Ke B TOYHOM MeCTe, YKa3aHHOM B CKpUNTe, CKpuNT
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YCTaHOBKM 3aBEPLUMTCS OLIMOKONM, 4TO NpmBeaeT K ownbKe yCTaHOBKM CaMOro nakeTa.

Mbl LOJKHBI pelwmnTb 3Ty npobnemy, ybeansLnck, 4TO /binkaTanor y>ke CywecTByeT, a 3aTeM CO3[aB
CMMBOJINYECKME CChINKN 13 3TUX ABYX MeCT Ha bash, KOTOpbIN HAaX0ANTCA B HaLlen BPEMEHHON
/toolscpege.

Korpa Mbl fongem 40 MOMeHTa yCTaHOBKM NakeToB Debian «priority:essential», koTopble BKAOYaOT
06e 371 060104KK, 3TN CUMBONNYECKME CCbINKK By ayT nepe3anncaHbl COBCTBEHHBIMU KOMUAMN 3TUX
[ABOWNYHbIX (hannos.

mkdir /bin
1n /tools/bin/bash /bin/bash
1n /tools/bin/bash /bin/sh

YcTaHoBKa apt

Mpexne 4yeM Mbl CMOXXeM YCTaHOBUTb apt 1 MCnonbL3oBaTh €ro ond aBTOMaTUNYECKOM YCTaHOBKWA
6o/bLIen YacTM OCTaslbHOrO CUCTEMHOIO nporpamMMHOro obecneyeHns, Ham CHa4vana Heobxoanmo
YCTaHOBWTb €ro HenocpeaCTBeHHbIE 3aBUCMMOCTIN B Hallen LueneBon cucteme.

[ apt<br> ]

----- deb{an-archive-keyring<b

e 3

R gnupg

N libc6

Yommmmmmmo libapt-pkg

Eahhhhhhhit libstdc++6<br>

PucyHok 2. fiepeBo 3aBucuMocTei apt, rnybuHa B oguH ypoBeHb

Kaxpas 13 3TUX HernocpencTBEHHbIX 3aBUCUMOCTEN UMeeT CBoM COBCTBEHHbIN Habop 3aBUCUMOCTEN
AN BbINOSIHEHNSA. Mbl HAYHEM C 3aBepLUeHNa AepeBa 3aBmucmMmocTen ansd debian-archive-
keyring. B oT/iim4yme oT npouecca KoMmnuasumm, Heobxoammoro Ana yctaHosku dpkg, npouecc,
KOTOPbIA Mbl TENEpPb NCMONb3YeM A1 YCTAaHOBKM NPOrpaMMHOro obecneyeHuns, 3aKka04aeTca B
ycTaHoBKe . deb ¢ainnos ¢ ucnonbsosaHmem dpkg.

YcTtaHoBka debian-archive-keyring

WTak, Mbl Ha4YHeM BbINOHATL dpKg 3aBUCUMMOCTK , CHavana yctaHosus debian-archive-keyring.
OfHako 34ech ecTb NpobsiemMa - y Hac eCTb LMKANYeCKas 3aBUCMMOCTb, Kak MoKa3aHo HuXKe.
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--------- { zliblg ]

PucyHok 3. lepeBo 3aBucumocten Debian-Archive-Keyring, umknmuyeckas 3aBUCMMOCTb Bbif,eJleHa KPpaCHbIM

libgccl 3aBucut ot multiarch-support, koTopbi 3aBucUT oT Libc6, KOTOPLIN 3aBUCUT OT
libgccl. 3710 cepbe3Has npobnema, NOCKOIbKY HU OAMUH U3 3TUX NaKeToB He ByaeT NOJSIHOCTbIO
yCcTaHoBseH 6e3 apyrux.

Y706bI PEWNTb 3TY, Ka3anocb bbl, Hepaspelwmnmyio Npobaemy, HaMm NPUAETCA HEMHOrO OTCTYMNUTL OT
npasui.

Ina Havana HaMm HeobxoAMMO yCTaHOBUTL gcc-4.9-base:

dpkg -i (location of gcc-4.9-base)

3aTeM HaM Hy>XXHO ByfeT CHayvafla YCTaHOBUTb OAMH NaKeT 4YaCTUYHO:

dpkg - i (LOCATION OF libgccl)

NOTE: You will receive an error here, containing errors very similar to the following:

<code bash> Unpacking libc6:amd64 (2.28-10) over (2.28-10) ... dpkg: dependency problems prevent
configuration of libc6:amd64: libc6:amd64 depends on libgccl; however:

Package libgccl:amd64 is not configured yet.

dpkg: error processing package libc6:amd64 (-install): dependency problems - leaving unconfigured
Errors were encountered while processing: libc6:amd64 <code>

This is normal - at this point you cannot fully install any of these packages. You can only partially
install them, which we will remedy later on.

Once the package is installed, tweak the database to convince it that it -was- fully installed:
“sed -ir 's/not-installed/installed/' /var/lib/dpkg/status’
Now install the other two packages in order:

“dpkg -i (location_of multiarch)
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“dpkg -i (location_of libc6)"

And reinstall libgccl to cover over our ugly little hack and complete the full installation of each
package:

“dpkg -i -reinstall (location of libgccl)
###4# Installing the rest of apt's dependencies

At this point, | am assuming that -all- of the .deb files you need to install have been placed in a single
directory. Double check to see that you have all of these files. "cd" to this directory right now.

The truth is, for the remaining dependencies, the dependency tree for all of them is just too
complicated for me to map out and give you a granular series of installation commands to execute
what should otherwise be a straightforward operation.

Regardless of the actual dependency tree, there is a quick and dirty way to install the rest of the
entire apt dependency tree. Simply execute the following command, and repeat it as many times as
you need until dpkg no longer complains:

" dpkg -i ¥

What happens here is that dpkg will attempt to install all software packages in the directory. It will
inevitably fail, but do not fret. Simply repeat the command until everything is installed.

###4#4# How this works

What happens when we run the command above is that dpkg is attempting to install each package
without actually taking into mind the dependency tree. So with each execution of the above
command, another level of the dependency tree will be fulfilled, until it's successfully able to confirm
that the entire tree was installed. Once you no longer get any errors from dpkg, it means everything
was installed.

dpkg is simply not as intelligent as something like apt, which would automatically build a dependency
map, and install all prerequisite software before attempting to install software dependent on said
software.

You might also notice that dpkg itself is part of the .deb files that needed to be installed. Don't worry,
this doesn't break anything. We already have dpkg, but are just installing the official package to
update its own database because the database never actually contained itself as part of the list of
installed packages.

##### Double checking if everything is installed

To be absolutely certain, you can execute the following command, which counts how many packages
dpkg counts as installed in its database:

‘echo $*"
If this returns the value 23, then you can correctly assume that everything was installed as intended.

### Creating networking configuration files
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Before we proceed with updating “apt's’ cache, we need to define both the system's networking
configuration files, and apt's list of software repositories.

###4# |etc/resolv.conf

“/etc/resolv.conf’ is a file needed in order for your system to have DNS resolution. Without this file, no
resolution typically happens, which makes updating “apt™'s cache of installable packages via
*Jetc/apt/sources.list™ difficult.

<code bash> cat > /etc/resolv.conf « «<EOF» nameserver 8.8.8.8 nameserver 8.8.4.4 EOF <code>
#### |etc/apt/sources.list

sources.list is a file which "apt™ uses to contact the repositories that hold your software. You want to
use the repositories from one and only one distribution as much as possible, otherwise you risk
breaking your Debian's clear chain of dependencies and creating an insane mess of your system.

<code bash> cat > /etc/apt/sources.list « «<kEOF» # Debian Jessie main repos deb
http://httpredir.debian.org/debian/ jessie main deb-src http://httpredir.debian.org/debian/ jessie main

#Debian Jessie security repos deb http://security.debian.org/ jessie/updates main deb-src
http://security.debian.org/ jessie/updates main

# non-free plugins deb http://http.debian.net/debian/ jessie non-free contrib main

# jessie-updates, previously known as 'volatile' deb http://httpredir.debian.org/debian/ jessie-updates
main deb-src http://httpredir.debian.org/debian/ jessie-updates main EOF <code>

###4# [etc/hosts

“/etc/hosts” is a file used to contain mapping of IP addresses to hostnames. This file is usually
checked before DNS queries, at the very least, this should contain your “ipv4™ and "ipv6" loopback
addresses.

<code bash> cat > /etc/hosts « «<EOF» 127.0.0.1 localhost

# The following lines are desirable for IPv6 capable hosts ::1 localhost ip6-localhost ip6-loopback EOF
<code>

###4# [etc/hostname

“/etc/hostname’ is used to contain your host's DNS name. Edit this if you like.
<code bash> cat > /etc/hostname « «EOF» debianfromscratch EOF <code>
### Updating apt's package lists

We are now ready to update our list of packages and take full advantage of “apt". To do this, we
update our local keyring of valid Debian developer gnu pgp signatures using “apt-key update’, and
then update with "apt-get update’. <code bash> apt-key update apt-get update <code>

### Creating user and group databases

Before we install more software, we must make sure that our password, group and authentication
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mechanisms are all in place. This is because some packages will require the adding of a new user or
group to the system as part of their installation process. Without these base functionalities already in
place, installation of said packages will fail.

##### debianutils We install debianutils to provide the “tempfile® command needed by one of
“base-passwd's installation scripts. Without this command, installation of “base-passwd" will fail.

“apt-get install debianutils

##### base-passwd We install “base-passwd” to provide standard the standard minimal
“Jetc/passwd” and “/etc/group” files, which are the same across all debian systems. It does this by
running the “update-passwd™ binary upon its installation.

“apt-get install base-passwd”

##### Creating /etc/shadow and /etc/gshadow We have to manually create “/etc/shadow™ and
“/etc/gshadow, as the “passwd™ package will fail to configure if it cannot find these files:

“touch /etc/shadow /etc/gshadow’

####4# login We then install the “login® package, which gives us the ability to establish new sessions
on the system with “login’, privilege escalation with “su’, the linux pluggable authentication module
(PAM) files for both said binaries, a fake shell “/bin/nologin’, and the "/etc/login.defs" file which is
essential for group creation. There are more functionalities included with this package, but these are
the most mentionable.

“apt-get install login®

##### passwd We then install “passwd™ package, which provides the lion's share of utilities and
configuration files used to create and manipulate user and group account information.

“apt-get install passwd”

##### adduser We must also install the "adduser’ package, because this provides us with the
default "/etc/adduser.conf” file which will be needed to install new users properly.

“apt-get install adduser”

##### Establishing root password and shadowfile entries With all the aforementioned utilities and
packages installed, our system is now capable of the full functionality of user & group account
manipulation.

At this point, we should run passwd to change our root password.
“passwd root”

We should then run “pwconv’ to convert our /etc/passwd entries into shadow entries in
“Jetc/shadow :

“pwconv’

### Fixing the terminal and adding reading/editing utilities
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Our terminal does not yet have the full functionality one would expect of a terminal, and standard
terminal utilities may still fail to function properly at this point. Let's install the proper libraries and
create the configurations needed to make these , before we install

###4# Creating /etc/inputrc file

“Jetc/inputrc” is the global configuration file for the used by the "libreadline6” library, which most
shells use in order to understand how to handle many special keyboard situations, such as what
behavior should be default when hitting the HOME and END keys. Without this file, many special keys
and two-key stroke combos such as ctrl+left will fail to work.

Since this file is not created by default when installing the "libreadline6" library, we must create it
ourselves.

<code bash> cat > /etc/inputrc « «<EOF» # [etc/inputrc - global inputrc for libreadline # See
readline(3readline) and “info rluserman' for more information.

# Be 8 bit clean. set input-meta on set output-meta on

# To allow the use of 8bit-characters like the german umlauts, uncomment # the line below. However
this makes the meta key not work as a meta key, # which is annoying to those which don't need to
type in 8-bit characters.

# set convert-meta off

# try to enable the application keypad when it is called. Some systems # need this to enable the
arrow keys. # set enable-keypad on

# see Jusr/share/doc/bash/inputrc.arrows for other codes of arrow keys

# do not bell on tab-completion # set bell-style none # set bell-style visible

# some defaults / modifications for the emacs mode $if mode=emacs

# allow the use of the Home/End keys «\e[1~»: beginning-of-line «\e[4~»: end-of-line
# allow the use of the Delete/Insert keys «\e[3~»: delete-char «\e[2~»: quoted-insert

# mappings for «page up» and «page down» to step to the beginning/end # of the history # «\e[5~»:
beginning-of-history # «\e[6~»: end-of-history

# alternate mappings for «page up» and «page down» to search the history # «\e[5~»: history-
search-backward # «\e[6~»: history-search-forward

# mappings for Ctrl-left-arrow and Ctrl-right-arrow for word moving «\e[1;5C»: forward-word
«\e[1;5D»: backward-word «\e[5C»: forward-word «\e[5D»: backward-word «\e\e[C»: forward-word
«\e\e[D»: backward-word

$if term=rxvt «\e[7~»: beginning-of-line «\e[8~»: end-of-line «\eOc»: forward-word «\eOd»:
backward-word $endif

# for non RH/Debian xterm, can't hurt for RH/Debian xterm # «\eOH»: beginning-of-line # «\eOF»:
end-of-line
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# for freebsd console # «\e[H»: beginning-of-line # «\e[F»: end-of-line
$endif EOF <code>

#### ncurses libraries and binaries A large number of command line utilites rely on the ncurses
library to provide a text-interface for user interaction over the terminal. These include simple utilities
such as “less’ and "nano’. Without this library, these utilities will fail to display properly. We must
install the complete suite of the ncurses library in order to prevent said errors from occurring:

“apt-get install ncurses-base ncurses-bin ncurses-doc’

#### dialog Dialog is a perl module which some scripts attempt to use to provide a text-interface
used during configuration or installation. You may have noticed some packages warning you that this
utility was non-existent during installation. Let's fix this:

“apt-get install dialog®

###4# less, vim and nano Now that we've installed most of the libraries and utilities needed for
terminal utilities, let's install some of the most basic and well-used ones:

“apt-get install less vim nano

### Creating the standard filesystem hierarchy on a Debian system Let's create the standard folder
structure for a debian system. This can be done easily by installing “base-files". First, we have to
remove the “/var/mail” directory though or else it will complain that it already exists.

<code bash> rm -rf /var/mail apt-get install base-files <code>

##+# Building the man documentation system Any Linux system typically has a database full of
manual pages, accessed by the "'man’ command. Most programs we've installed already have already
added their documentation files in the proper location. All we need to do now is actually install "man’
to take advantage of them, and any more that are added as time passes by.

“apt-get install man®

##+# Installing all remaining essential packages We've installed most of the packages, all that is left
to do is install the rest of the packages marked with the priority “essential” by the Debian
maintainers. Some of these are absolutely essential to system management, and some will barely be
used at all.

To comply with the Debian standard, we must install all of these:

“apt-get install bash bsdutils coreutils dash diffutils e2fsprogs findutils grep gzip hostname libc-bin init
mount perl-base sed sysvinit-utils tar util-linux’

Here follows is a short description of each package installed:

Description What it provides

bash: The gnu bourne-again shell, which is your standard linux shell.

Provides a few binaries, most notably "renice’ which is needed for changing process
priorities, and “logger” which is used for interacting with the syslog system module.

bsdutils:
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coreutils: The absolute most essential group of binaries needed to make any shell useful.
dash: Thg Debian Almquist shell, which is a faster version of sh intended mainly for use by
scripts.

diffutils: Provides utilities for comparing the contents of files between each other.

e2fsprogs: |Provides utilities for working with the ext family of filesystems.

findutils: Provides the find utility for finding files.

grep: Provides the grep utility, used for finding strings within files or output you pipe into it.

gzip: Provides the gzip utility, used for working with files using LZ77 encoding.

hostname: Provides the a set of utilities for manipulating the system's host name.

libc-bin: Provides the GNU implementation of the standard C library. Essential for creating and
using programs.

init: Provides the standard system initialization suite for Debian.

) Provides the standard system utilities for mounting and unmounting filesystems,

mount: including swapfiles.

perl-base: Provides the perl programming language.

sed: Provides the sed programming language, generally used for editing text.

sysvinit-utils:

Provides system-v like utilities.

tar:

Provides the tar program, used for storing and retrieving files from a taped archive.

util-linux:

Provides many vital system utilities.

### Installing the kernel

You have two options here: either you can install the latest kernel image for your system architecture
provided by the Debian project, or you can compile your own.

#### Installing Debian's kernel

If you want to install Debian's standard kernel, you will want to search for the available images
provided for your architecture, and then install the approriate image.

<code bash> apt-cache search linux-image apt-get install (selected image) <code>

#### Compiling and installing your own custom kernel

You can also compile your own custom kernel if you feel like it.

To do this, you will need a tarball of the Linux kernel source, which you probably already have.

You will also need to install the gcc package (which incidentally installs most other software needed
to compile), the libncurses5-dev package (which provides the libraries needed to use the command
line configuration utility for the kernel source), the bc package (a language that supports precision
numbers), and the make package (the make utility used for compiling the source into binary).

“apt-get install gcc libncurses5-dev bc make®

Now open up your extracted kernel source. Ensure that there are no stale files left behind from the
developers in the source tree:

“make mrproper’

Install the header files for this particular kernel. You will need these in the future if you intend to
compile software that will take advantage of this kernel's API in the future:
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| recommend that you use the default configuration as the base for your kernel build, as it will at the
very least ensure that your system will be able to boot using the image we create later.

“make defconfig”
Then, customize your kernel according to your heart's desire.
“make menuconfig®

This book cannot help you figure out what exact modules to add to the kernel - you need determine
the exact hardware that exists on your system yourself, and do research as to what modules will
make those pieces of hardware functional. Google is your friend.

After you've customized your kernel, compile it.

“make’

If you've created a modular kernel, install the compiled modules into it:
“make modules_install®

Copy the completed kernel into the /boot/ directory, and make sure that it's name starts with
‘vmlinuz'. It's a good idea to append an identifying string to the name of this file. The version number
of this kernel will do. We also copy the System.map file, and the config for this kernel (so we can
easily examine how this kernel was built). We append our identifying string to this too, because as
time passes by we may want to install more kernels.

<code bash> cp -v arch/x86/boot/bzimage /boot/vmlinuz-(identifier) cp -v System.map
/boot/System.map-4.4.2 cp -v .config /boot/config-(identifier) <code>

### Adding modular functionality to the system

Regardless of if you installed the standard Debian GNU/Linux kernel, or compiled your own, you are
going to need to provide your system with the binaries needed to load, remove and manipulate kernel
modules.

“apt-get install kmod °

The only exception to this case would be if you compiled your own monolithic kernel with no modules,
and do not intend on adding any beyond the ones you've already compiled into the kernel (which
would generally be the case if you're doing embedded development).

### Making the system bootable

#### Reconfiguring a drive with a pre-installed GRUB2 bootloader If this Debian Linux system is on a
partition of an already bootable drive, all one needs to do to make this system bootable is to replace
the configuration file of the drive's bootloader to include this system's corresponding partition in its
list of bootable partitions.

If using GRUB2, then using the “grub2-mkconfig" utility makes it very simple to do so. Merely point it
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to the location of the already existing grub.cfg file:
“grub2-mkconfig -o /boot/(path to grub.cfg)

#### Installing GRUB2 onto a drive with no pre-installed bootloader In the event that the partition is
on a drive that does not yet have its own bootloader, you must install it and configure it yourself. To
install GRUB2, you must first exit your chroot.

<code bash> exit grub2-install /dev/(location of drive that holds this partition)’ <code>
Since this GRUB2 install does not have a configuration file yet, let's create one via template:

<code bash> cat > /boot/grub/grub.cfg « «<EOF» # Begin /boot/grub/grub.cfg set default=0 set
timeout=>5

insmod ext2 set root=(hd0,2)

menuentry «Debian from Scratch GNU/Linux» {
linux /boot/(kernel-location) root=/dev/sda2 ro

} EOF <code>

Then, edit this file to replace the (kernel-location) string in the file with the actual location of said
kernel inside the partition.

Afterwards, use the previously aforementioned "chroot” command provided in the 'Entering our
chroot' section to return to the chroot.

### Creating /etc/fstab

Before you boot into your system, it is absolutely -vital- for you to create and configure your /etc/fstab
file.

If you do -not- have an /etc/fstab file or fail to specify what partition is to be mounted as the root
filesystem, you will be stuck within a temporary, read-only filesystem created by the kernel, located
only in RAM. It uses this to switch into the supposed root filesystem. You do not want to be stuck here.

So we create a base /etc/fstab:

<code bash> cat > /etc/fstab « «<EOF» # Begin /etc/fstab

# file system mount-point type options dump fsck # order
/dev/<xxx> [ <fff> defaults 1 1 /dev/<yyy> swap swap pri=1 0 0
# End /etc/fstab EOF <code>

Modify the first entry with the partition location of this system, and the type of filesystem. The second
entry should contain the location of your swap partition. If you don't intend on using one, remove the
line.

##4# The End

worldwide open-source software - http://git.wwoss.ru/



Last update: 2025/03/26

2043 software:linux_server:dfs:dfs http://git.wwoss.ru/doku.php?id=software:linux_server:dfs:dfs&rev=1743011019

Congratulations! You've finished building your Debian system, and now have the complete range of
functionality expected of a Debian system on top of your regular LFS install.

### Comments, suggestions, bugs

If you found this guide useful, or have suggestions, the author would love to hear from you. Email him
at

scottwilliambeasley AT gmail .com . Replace the AT with @, and remove spaces.

Also, contributions or additions to this manual are very much welcomed. You may do so by using this
repository:

e https://github.com/scottwilliambeasley/debian-from-scratch/
e https://git.wwoss.ru/Ifs/debian-from-scratch
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