2024/09/20 01:44 1/18 YacTe lll. Tnasa 7. Bxog B okpyxeHue Chroot n co3gaHvne [OMOJHUTENbHBIX BPEMEHHBIX UHCTPYMEHTOB

YacTts lll. F'naBa 7. Bxon, B okpy>XeHue Chroot
M CO34aHMe AONOJIHUTEJIbHbIX BPeMEeHHbIX
MHCTPYMEHTOB

CopepxaHue

7.1. BeegeHue

7.2. CMeHa Briafesbla

e 7.3. MoarotoBka BMPTYasibHbIX halfIOBbIX CUCTEM A4pa
e 7.4. Bxog B okpy>eHue Chroot

7.5. Co3pnaHue KaTanoros

7.6. Co3gaHue 0CHOBHbIX (halioB 1 CUMBOJINYECKMX CCbISTOK
e 7.7. Gettext-0.22.4

7.8. Bison-3.8.2

7.9. Perl-5.38.2

7.10. Python-3.12.2

7.11. Texinfo-7.1

7.12. Util-linux-2.39.3

7.13. O4mnCTKa 1 COXpaHeHne BPEMEHHOWN CUCTEMBbI

7.1. BBepeHue

B 3Tol rnaBe pacckasbiBaeTcs, kKak cobpaTb nociefHne HeJoCTatolWmMe YaCT BPEMEHHON CUCTEMBI:
WHCTPYMEHTbI, HeobxoavMble ANs COOPKM pPasnnyHbIX NakeToB. Tenepb, Korna Bce LUMKANYeckue
3aBUCMMOCTY YCTPaHEHbI, 451 COOPKM MOXHO MCMO/Ib30BaTh Cpely «chroot», MOJHOCTbIO
M30/MPOBAHHYIO OT OMEPaLIMOHHON CMCTEMbI XOCTa (3a UCKtYeHMeM paboTatowero sapa).

Ana npaBuibHON paboTbl M30MPOBaAHHOW Cpefbl HE0OX0ANMO YCTAaHOBUTL CBA3b C paboTaowum
A4POM. 3TO fleNnaeTcs C NOMOLLbLIO TakK Ha3blBaeMbIX BUPTYasibHbIX (PaiioBbIX CUCTEM f4pa, KOTOpbIe
OyayT CMOHTUPOBaHbI Nepef BXoAoM B cpefly chroot. Bbl MoXXeTe NpoBepuThb, CMOHTUPOBAHbI I OHW,
BbINOJIHMB KOMaHAy findmnt.

o Pazgena 7.4. «Bxopn B okpyxeHune Chroot» KoMaHAbl AO/KHbI BbIMOJIHATLCSA OT UMEHM root ¢
yCTaHOBJIeHHOW nepeMeHHoN LFS. Mocne Bxoaa B chroot Bce KOMaHAbl BbIMNOJIHAOTCA OT MMEHU root,
K c4yacTbio, 6e3 gocTyna K onepauMoHHON CMCTEMe KOMMbIoTepa, Ha KOTOPOM Bbl cobupaeTe LFS. B
nobom cnyvae byabTe 0CTOPOXKHLI, TaK KaK HEBEPHbLIMW KOMaHAaMW JIerKO pa3pyLUnTb BCO CUCTEMY
LFS.

7.2. CMeHa Bnagenbua

NMpumeyaHue
KomaHZbl, NprBeAeHHbIe B OCTaBLUENCA YaCTW KHUMW, LO/DKHbI BbINOMHATLCA OT UMEHNU
nonb3oBaTensd root, a He Ifs. IBa)kabl NpoBepbTE, 4TO NepeMeHHas $LFS ycTaHoBneHa B
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14:34

i‘ i NepeMeHHbIX OKPYXXeHMWS Nosb30BaTenNs root.

Mepenaem K Nosb30BaTesNto Nof UMeHeM root

exit

MpoBepnM NepeMeHHyto $LFS

echo $LFS

root@LFS:~#
B HacToAwee BpeMs BCA nepapxms katanoros B $LFS npuHagnexut nonb3osatento Ifs,
CyLLeCcTBYOLLEMY TONIbKO Ha XOCT-cucTeMe. Ecnm npasa Ha annbl n KaTanoru BHyTpu $LFS ocTtasntb
Kak ecTb, TO OHU byayT npuHaanexaTts ID nonb3oBaTensa 6e3 cywecTByoLwWen y4eTHON 3anmcu. 3T1o
OMacHO, TaK KaK Co3[aHHas No3xe y4yeTHas 3anncb, MOXeT Noy4nuTb Takon Xe ID nosnb3osatens u
CTaTb BNagenbuem Bcex pannos B $LFS, TeM caMbiM genas 31 anibl YI3BUMbIMUK 019 BO3MOXKHbIX
3/I0HaMepPeHHbIX MaHUNYNALNNA.

Insa pewenunsa npobnemsl 3MeHNTe BRagenbla KaTanoros $LFS/* Ha nonb3oBaTens root, BbINOAHMB
CnefyoLwyo KOMaHay:

chown -R root:root $LFS/{usr,lib,var,etc,bin,sbin, tools}
case $(uname -m) in

x86 64) chown -R root:root $LFS/1ib64 ;;
esac

7.3. NoarotoBka BUPTYasibHbIX (paNnNoOBbIX CUCTEM fAJpaA

MpunoxeHns, paboTatowme B N0SIb30BaTENbCKOM MPOCTPAHCTBE, UCMOJIb3YIOT pa3inyHble hannosbie
CUCTEMbI, CO34aHHbIE A4POM, 415 B3aUMOLENCTBUSA C CaMUM SAPOM. ITU (aisioBble CUCTEMbI
ABNAOTCA BUPTYaSbHbIMUA: AJ1I HUX HE NCMOJIb3YETCSH ANCKOBOE NPOCTPaHCTBO. Coaepxumoe
(hannoBbIX CUCTEM HAaXOAUTCS B NaMATU. ITU (hansioBble CUCTEMbI AO/KHbI ObITb CMOHTUPOBAHbI B
nepese KaTanoros $LFS, 4Tobbl npnnoxeHus mornm Hantu ux B cpege chroot.

HayHuTe C co3aaHNs KaTanoros, B KOTopble ByayT CMOHTUPOBaHbLI 3TN BUPTYasbHble (halioBble
CUCTEMBI:

mkdir -pv $LFS/{dev,proc,sys,run}
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7.3.1. MoHTUpOBaHUe U 3anosiHeHue /dev

Bo BpemMs 06bIYHOM 3arpy3kun S4P0 aBTOMATUYECKM MOHTUPYET (hannosyio cnctemy devtmpfs B
KaTasnor /dev; aapo co3gaeT y3/bl YCTPOWCTB B 3TOM BUPTYasibHON (hainsioBoM CUCTEME B NpoLiecce
3arpysKku uam npm nepsoM obHapy>XxeHnn yCTPOMNCTBA, WK AOCTyne K HeMy. [leMoH udev MoXeT
N3MEHATb BNafenblia UK pa3peLleHns y3/10B YCTPONCTB, CO34aHHbIX SAPOM, UM CO3A4aBaTb HOBblE
y3/1bl YCTPOWCTB UAN CUMBOJINYECKIME CCbIIKK, 4TOObI 06nerynTb paboTy pa3paboTynkos
ANCTPMOYTUBA MM CUCTEMHBIX aAMUHUCTPaATOPOB. (MoapobHocTM cMoTpuTe B Paspene 9.3.2.2.
«Co3paHue y3na ycTponcTtea».) Ecam aapo xocta nogaepxunsaet devtmpfs, Mbl MOXXeM NPOCTO
CMOHTUpoBaTh devtmpfs B $LFS/dev 1 NonoXXnTbCA Ha 94P0 ANS ero 3anojHeHNs.,

Ho B HEKOTOPbLIX AApax X0CTa OTCYTCTBYeT nogaepxka devtmpfs, 3Tn xocT-gnucTpmbyTHBSI
MCNONb3YIOT pa3Hble MeTobl ANS CO34aHus coaepxumoro /dev. Takmm obpasoM, eUHCTBEHHbIV
He3aBMCMMbIN OT XOCTa cnocob 3anonHUTL KaTasnor $LFS/dev - 3To NpmBs3Ka K KaTanory /dev xocT-
cucTembl. CBA3HOE MOHTMPOBAHME - 3TO 0COOLIN TUN MOHTMPOBaHUA, KOTOPbI AenaeT AepeBo
KaTasora uam ann BUAUMbIM B KAKOM-mbo apyrom mecte. 115 3TOr0 UCMOb3ynTe CeayoLLyto
KOMaHAy:

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

7.3.2. MoHTMpOBaHUe BUPTYasibHbIX (PaNSIOBbIX CUCTEM AQPA

Tenepb CMOHTMPYNTE OCTaBLUMECS BMPTYasibHble (PaliloBble CUCTEMBI:

mount -vt devpts devpts -o gid=5,mode=0620 $LFS/dev/pts
mount -vt proc proc $LFS/proc
mount -vt sysfs sysfs $LFS/sys
mount -vt tmpfs tmpfs $LFS/run

3Ha4yeHVe napamMeTpoB MOHTMPOBaHMS 4118 devpts:
e gid=5

ITOT NapaMeTp rapaHTUPYeT, 4TO BCE Y3/bl YCTPOWCTB, co3haHHble devpts, NpuHaanexaT rpynne ¢
NOEHTNHNKATOPOM 5. ITO MAEHTUDUKATOP, KOTOPbIA Mbl 6yAEM 1CMOb30BaTh MO3XKe ANS rPynmbl
tty. Mbl ucnonb3yem MAEHTUGDUKATOP rPymnbl BMECTO UMEHU, MOCKOJIbKY XOCT-CUCTEMA MOXET
NCMob30BaTh APYron NAEHTUDUKATOP AN CBOEN rpynnbl tty.

* mode=0620

STOT NapaMeTp rapaHTUPYET, YTO BCE Y3/bl YCTPONCTB, Co3AaHHble devpts, byayT nmeTb npasa 0620
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(BOCTyneH NS YTEHMA U 3anncu Nosb3oBaTesieM, 4OCTYNEH ANs 3anucK rpynne). Bmecte ¢
BblLLEYKa3aHHOWM OMNuMern 3To rapaHTupyeT, 4To devpts co34acT y3/bl YyCTPOWUCTB, COOTBETCTBYOLWME
TpebosaHuam grantpt(), a 3To 03Ha4aeT, 4To BCNoMoraTenbHbI hann Glibc pt_chown (KoTopbin He
yCTaHOBMIEH MO yMOsi4aHuIo) He TpebyeTcs.

B HeKoTopbIX XOCT-cnucTeMax /dev/shm aBnseTCcs CUMBOIMYECKOW CCbIIKOW Ha KaTasor /run/shm. /run
tmpfs 6bl1 CMOHTMPOBaH BhILE, NO3TOMY Ceryac HeobXxoAMMO TONbKO CO3A4aThb KaTasor C
NpaBUAbHLIMU Pa3peLlEHNSMMN.

B apyrux xoct-cuctemax /dev/shm sBnseTcs TOYKOW MOHTUPOBaHMA ana tmpfs. B 3Tom cnyyae
MOHTVpPOBaHMe /dev NpuBedeT TONILKO K co3aaHuio /dev/shm Kak KaTasora B cpene chroot. B 3Toin
CUTYaLMM Mbl JOJMXKHbI SBHO CMOHTMPOBATL tmpfs:

if [ -h $LFS/dev/shm 1; then

install -v -d -m 1777 $LFS$(realpath /dev/shm)
else

mount -vt tmpfs -o nosuid,nodev tmpfs $LFS/dev/shm
fi

7.4. Bxop B okpy>xeHue Chroot

Tenepb, Korfa BCe NakeTbl, HeobxoauMble Ans COOPKM 0CTasIbHbIX MHCTPYMEHTOB YCTAHOBJIEHbI B
cucTeMe, NPULLIIO BPEMS BOWTK B OKPY>KeHue chroot 1 3aBepLunTb YCTaHOBKY BPEMEHHbIX
MHCTPYMEHTOB. 3Ta cpefa Takxe byaeT Ncnonb3oBaThCs AN YCTAHOBKM KOHEYHON cucTeMbl. OT
IMEHM M0JIb30BaTeNs root BhIMOJHWTE CNefyioLlyio KOMaHay Ans Bxona B chroot, B KOTOpOM Ha
[AHHbIA MOMEHT HET HNYEro, KPOMe BPEMEHHbIX UHCTPYMEHTOB:

chroot "$LFS" /usr/bin/env -i \
HOME=/root \
TERM="$TERM" \
PS1='(1fs chroot) \u:\w\$ ' \
PATH=/usr/bin:/usr/sbin \
MAKEFLAGS="-j$(nproc)" \
TESTSUITEFLAGS="-j$(nproc)" \

/bin/bash --login

Ecnn Bbl He XOTUTe UCMN0/1b30BaTb BCe AOCTYMHbIE JIOrUYyeckue sapa, 3aMeHuTe napameTp $(nproc)
KONNYECTBOM NOMMYECKUX AAEP, KOTOPbIE Bbl XOTUTE MCMO0J1Ib30BaTb A4 COOPKMN NAaKETOB B 3TOM U
nocnenylowmnx rnaeax. Ha Habopbl TeCTOB HEKOTOPLIX NakeToB (B YacTHocTK Autoconf, Libtool n Tar)
B [NnaBe 8 He BAuseT yctaHoBka nepemeHHon MAKEFLAGS, BMeCTO 3TOM0 OHW UCMONb3YIOT
nepemeHHyto cpeabl TESTSUITEFLAGS. Mbl TakXXe yCTaHOBMAN eé 34ecCb AN15 3anyCcKa TeCcToB C
noaaep>XXKoN HECKOJIbKUX faep.

MapameTp -i KOMaHAbl env, O4YUCTUT BCe NepeMeHHble B cpefe chroot. MNocne 3Toro nepemMeHHble
HOME, TERM, PS1 n PATH 6yayT ycTaHoBneHbl 3aHOBO. KOHCTpyKuma TERM=$TERM ycTaHOBUT
nepemeHHyt TERM BHyTpu chroot B To Xe 3HayeHne, 4TO 1 BHe chroot. 3Ta nepeMeHHas
HeobxoOuma ons KOPPeKTHON paboThl TakMx NporpaMMm Kak vim u less. Ecnv noHagobaTcsa opyrue
nepemMeHHble oKpyxeHus, Takne kak CFLAGS mnnn CXXFLAGS, To 310 noaxonsiiee MecTto 4S5 Ux
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YCTaHOBKMU.

C 3TOro MmomeHTa 6onblue HeT HeobX0ANMMOCTM NCNO/b30BaTb NepPeMeHHYI0 LFS, MocKonbKy BCS
paboTa byneTt orpaHmyeHa annoson cuctemon LFS; komaHga chroot 3anyckaeT 060s04ky Bash ¢
KOPHEBbIM KaTanorom (/), ycTaHoB/EHHbIM B $LFS.

ObpaTuTe BHUMaHWe, 4TO KaTanor /tools/bin He yka3aH B nepemMeHHON OKpyxeHus PATH. 370
03Ha4aeT, 4TO Kpocc-TynyenH bonblue He ByneT ncnosab3oBaThCA.

Takxe obpaTnTe BHMMaHMeE, 4TO B KOMaHAHOM CTpoke bash 6ygeT ykasaHo | have no namel. 310
HOpPMaJsibHO, MOCKOJLKY (hann /etc/passwd elle He co3aaH.

NMpuMeyaHue
BaxxHo, 4T0bbI BCE KOMaHAbl B OCTABLUENCS YaCTU 3TOW rNaBbl U CAefyowmx rnaBax
<~ BbIMNOAHAINCL N3 cpeabl chroot. ECiv Bbl MOKnaaeTe 3Ty cpedy No Kakon-nmbo npuymHe
6 (HanpuMep, Npu nepesarpyske), ybegnutech, 4TO halnIOBblE CUCTEMbI BUPTYaIbHOIO
A0pa CMOHTUPOBaHbI, Kak onncaHo B Pa3gene 7.3.1. «MOHTMpPOBaHME 1 3aMoJiHeHNe
/dev» n Pa3pene 7.3.2. «<MOHTMpPOBaHWE BUPTYasibHbIX (DaJIOBbIX CUCTEM A4pa», a
3aTem BomanTe B cpedy chroot 4ns NpoaoKEHMA YCTAaHOBKN.

7.5. Co3paHue KaTasnoros

Mpuwno BpemMsa co3naTb NOMHYI0 CTPYKTYPY KaTanoros B hannoson cucteme LFS.

__ NpumMeyaHue
@ HekoTopble U3 KaTanoros, yNoMAHYTbIX B 3TOM pa3fesie, BO3MOXHO, YXXe Oblin Co3aaHbl
paHee C MOMOLLbIO ABHbIX MHCTPYKLWIA U NPU YCTAaHOBKE HEKOTOPbIX NakeToB. OHY
MOBTOPSIOTCS HUXE AN NOJIHOTHI KAapTUHbI.

Co3nanTe HECKONbKO KaTaJioros, KOTOpble HE BXOAWNNN B OrpaHI/I‘-IEHHbIIh Ha6op, VICHOﬂbByeMbIM B
npenbiayLwmnx riaBax, BblIMOJHNB C/iedyoWy0o KOMaHAay:

mkdir -pv /{boot,home,mnt,opt,srv}
Co3panTe HeobxoaMMble MOAKATANONM, BINMOAHUB CeAyOLINEe KOMaHAbI:

mkdir -pv /etc/{opt,sysconfig}

mkdir -pv /lib/firmware

mkdir -pv /media/{floppy,cdrom}

mkdir -pv /usr/{,local/}{include,src}

mkdir -pv /usr/local/{bin,1lib,sbin}

mkdir -pv /usr/{,local/}share/{color,dict,doc,info, locale,man}
mkdir -pv /usr/{,local/}share/{misc,terminfo,zoneinfo}

mkdir -pv /usr/{,local/}share/man/man{l. .8}
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mkdir -pv /var/{cache,local,log,mail,opt,spool}
mkdir -pv /var/lib/{color,misc, locate}

ln -sfv /run /var/run
ln -sfv /run/lock /var/lock

install -dv -m 0750 /root
install -dv -m 1777 /tmp /var/tmp

Mo yMON4aHWIO KaTasiorn Co34atoTCa C NpaBaMmn 755, HO 3TO HeXeslaTeNbHO AenaTb OJ15 BCex
KaTanoros. B npvBegeHHbIX BbllLe KOMaHAax BHOCATCS ABa U3MEHeHUs — O4HO B LOMALUHUNA
KaTasior nosib3oBaTend root, a Apyroe B KaTasorn g BpeMeHHbIX ansios.

MepBOe N3MEHEHME rapaHTUPYET, YTO HUKTO HE CMOXXET BOMTM B KaTanor /root — TOYHO TakK Xe, Kak
00bI4YHbIN NOb30BaTENb cAenan bbl 3T0 CO CBOMM COBCTBEHHbLIM AOMALLUHMM KaTasloroM. Bropoe
N3MEHEeHNe rapaHTUpPYeT, YTo NoboI NoNb3oBaTeNb MOXKET MMUCaTb B KaTanoru /tmp v /var/tmp, HO
He MOXXeT yaandTb U3 HUX (hainbl APyroro nosb3oBaTtess. [locneaHee 3anpeLLeHo Tak Ha3blBaeMbIM
«sticky bit (nunkum 6utom)», ctapwmm 6utom (1) B buToBOM Macke 1777

7.5.1. MpuMmeyaHue o cooTBeTCcTBMM TpeboBaHnaM FHS

STO0 AepeBO KaTanoros OCHOBAHO Ha CTaHAapTe nepapxuu gannoson cuctemsl (FHS) (goctyneH no
agpecy https://refspecs.linuxfoundation.org/fhs.shtml). FHS Tak)xe yka3blBaeT, 4TO Han4me
HEKOTOpbIX KaTanoros Heobs3aTenbHO, Hanpumep, /usr/local/games u /usr/share/games. B LFS mbl
C034aeM TObKO Te KaTaJlorn, KoTopble AeNCTBUTENbHO Heobxoanmel. OgHAKO, He CTECHANTECH
C03[aBaTb AOMOJIHUTESNIbHbIE KaTanoru, ecim XoTuTe.

MpepynpexpeHue

_ FHS He TpebyeT Hann4na kaTanora /usr/lib64, n pegakTopsbl LFS pewwnnmn ero He
ncnonb3oBaTb. YTobbl MHCTPYKLUUK B LFS 1 BLFS paboTann KOppekTHO, KparHe BaXKHO,
4TObObI 3TOT KaTaNor He CyLlwecTBOBa. BpemMa oT BpeMeHn BaM cieflyeT NPOBepsATb, Y4TO
OH He CyLecTByeT, MOTOMY YTO ero J1Ierko co3faTb HenpegHaMepeHHo, U 3TO, BEPOATHO,
NpuvBEAET K MNONOMKE Balleh CUCTEMBI.

7.6. Co3paHue OCHOBHbIX (palJIOB U CUMBOJIM4ECKUX CChIJIOK

NcTopnyeckmn CnoXXunocb, 4To Linux XpaHUT CANCOK NPUMOHTUPOBAHHLIX (DaNoBbIX CUCTEM B (hansie
/etc/mtab. CoBpemeHHble Aapa XpaHAT 3TOT CNUCOK BHYTpU cebsa n npenocTaBnsaoT ero
noNb30BaTeNto Yepes hanoByto cMcTeMy /proc. YTobbl yaoBNEeTBOPATL TPeboBaHMAM YTUNT,
KOTOpble 0XXMAaT Hannymsa /etc/mtab, cozganTte cnegyrowlyo CUMBOJINYECKYHO CCbINIKY:

ln -sv /proc/self/mounts /etc/mtab
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CospanTte hann /etc/hosts, Ha KoTopbIn ByayT cCbiNaTbCA HEKOTOPLIE Habopbl TECTOB, a TakXe
O4VH U3 hannoB KoHpUrypauuu Perl:

cat > /etc/hosts << EOF

127.0.0.1 Tlocalhost $(hostname)

N | localhost

EOF

YT106bI NONIb30BaTENb FOOt MOI BONTU B CUCTEMY 1 pacrno3HaBaCs CUCTEMON, B harnax
/etc/passwd 1 /etc/group 00KHbI ObITb COOTBETCTBYIOLLME 3aNUCK.

Co3spante pann /etc/passwd BbiNOSHMB CleYIOLLYI0 KOMaHAY:

cat > /etc/passwd << "EOF"

root:x:0:0:root:/root:/bin/bash

bin:x:1:1:bin:/dev/null:/usr/bin/false

daemon:x:6:6:Daemon User:/dev/null:/usr/bin/false
messagebus:x:18:18:D-Bus Message Daemon User:/run/dbus:/usr/bin/false
systemd-journal-gateway:x:73:73:systemd Journal Gateway:/:/usr/bin/false
systemd-journal-remote:x:74:74:systemd Journal Remote:/:/usr/bin/false
systemd-journal-upload:x:75:75:systemd Journal Upload:/:/usr/bin/false
systemd-network:x:76:76:systemd Network Management:/:/usr/bin/false
systemd-resolve:x:77:77:systemd Resolver:/:/usr/bin/false
systemd-timesync:x:78:78:systemd Time Synchronization:/:/usr/bin/false
systemd-coredump:x:79:79:systemd Core Dumper:/:/usr/bin/false
uuidd:x:80:80:UUID Generation Daemon User:/dev/null:/usr/bin/false
systemd-oom:x:81:81:systemd Out Of Memory Daemon:/:/usr/bin/false
nobody:x:65534:65534:Unprivileged User:/dev/null:/usr/bin/false

EOF

Maponb nonb3oBaTens root 6yneT 3agaH nosgHee.

Co3paiTe aiin /etc/group, BbINOSHUB CNEAYIOLLYI0 KOMAHAY:

cat > /etc/group << "EOF"
root:x:0:
bin:x:1:daemon
SYyS:X:2:
kmem:x:3:
tape:x:4:
tty:x:5:
daemon:x:6:
floppy:x:7:
disk:x:8:
lp:x:9:
dialout:x:10:
audio:x:11:
video:x:12:
utmp:x:13:
cdrom:x:15:
adm:x:16:
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messagebus:x:18:
systemd-journal:x:23:
input:x:24:

mail:x:34:

kvm:x:61:
systemd-journal-gateway:x:73:
systemd-journal-remote:x:74:
systemd-journal-upload:x:75:
systemd-network:x:76:
systemd-resolve:x:77:
systemd-timesync:x:78:
systemd-coredump:x:79:
uuidd:x:80:
systemd-oom:x:81:
wheel:x:97:

users:x:999:
nogroup:x:65534:

EOF

Co3paHHble rpynmnbl He ABAAIOTCA YaCTbio KAKOro-1mbo cTaHgapTa — 3TO rpynnbl, onpefensemsle
4acTu4HO TpeboBaHUAMN KoHpUrypaumm Udev B [naee 9, a YaCTMYHO 0OLLMMK COrNaLLEHNSMMU,
NCMNOSb3yeMbIMU B PAAE CyLLecTByoWwmx anctpubytmeos Linux. Kpome Toro, HekoTopble Habopsl
TECTOB 3aBUCAT OT KOHKPETHbIX NoJib30oBaTenen nnm rpynn. Cneundurkauymsa LSB (goctynHa no
agpecy https://refspecs.linuxfoundation.org/Isb.shtml) pekomeHgyeT, 4T06bI, TOMMMO rpynmnsl root c
noeHTugukaTop (GID) 0 npucytcTeosana rpynna bin ¢ GID 1. GID 5 WwMpokKo ncnosib3yeTcs Ans
rpynnobl tty, 4ncno 5 Takxxe ncnonb3lyetcs B systemd ona cpannoson cuctemol devpts. Bce
oCTajibHble uMeHa rpynn n GID moryT cBo604HO BbIOBUPaTLCA CUCTEMHBIM aAMUHNCTPATOPOM, TakK
KaK XOpOLLO HarnncaHHble NporpaMMbl He 3aBUCAT OT HOMepoB GID, a Yalle NCnonb3yT Ha3BaHue
rpynnsbl.

NpoeHTudurkaTtop 65534 ncnonbsyetca agpom ona NFS n oTaenbHbIX N0b30BaTENbCKNX
NPOCTPAHCTB UMEH AJ19 HECOMNOCTABEHHbIX NOJIb30BaTENEN U rpynn (OHU CYLLECTBYIOT Ha cepBepe
NFS nnn pogntensCKoM NPOCTPaHCTBE UMEH M0JIb30BaTess, HO «He CYyLLeCTBYeT» Ha JIOKaJIbHOM
KOMMbOTEPE WM B OTAEJIbHOM NPOCTPaHCTBE MMeH). Mbl npucBanBaem nobody 1 nogroup ans
TOro, 4Tobbl n3bexaTb HECOMOCTABNEHHbIX NAEHTUMNKATOPOB. [lpyrne ancTpnbyTusbl MOryT
obpabaTbiBaTb 3TOT MAEHTUGUKATOP MO-pa3HOMY, NO3ITOMY nobas nepeHocMmas NnporpaMMa He
[OJKHA 3aBUCETb OT 3TOr0 NMPUCBOEHMS.

[Ins HeKoTopbIX TecToB B [NaBe 8 TpebyeTcs 06bIYHbIN N0Mb30BaTeNb. [J06aBMM TaKoro
MoJib30BaTenNs 34eCb 1 YAaANM 3TY YYETHYIO 3aMnnChb B KOHLIE M1aBbl.

echo "tester:x:101:101::/home/tester:/bin/bash" >> /etc/passwd
echo "tester:x:101:" >> /etc/group
install -o tester -d /home/tester

Y1066l yoanuTb npurnaweHne «I have no name!», 3anyctute HoBy 060104KY. MOCKOLKY (haibl
/etc/passwd u /etc/group 6bin CO3aaHbI, pa3peLlleHne MeH NOAb30BaTENeN U FPynn Tenepb
byneTt paboTtaTsb:
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exec /usr/bin/bash --login

Mporpammebl login, agetty, init (v gppyrue) ncnosb3ylOT psag XXYpPHaN0B A5 3annMcy Takon
NH(OPMaLIMK, KaK KTO U KOrga Bxoaunna B cuctemy. OgHaKo 3Tu nporpamMmmel He ByayT 3anucbiBaTb
LaHHbIE B XXYPHasibl, EC/IN OHWN eLLe He CYLLEeCTBYIOT. MHUUMann3npynTe XXypHasbl 1 NpesocTaBbTe
M COOTBETCTBYIOLLNE pa3peLleHmns:

touch /var/log/{btmp,lastlog, faillog,wtmp}
chgrp -v utmp /var/log/lastlog

chmod -v 664 /var/log/lastlog

chmod -v 600 /var/log/btmp

B chann /var/log/wtmp 3annceiBaloTCSA BCe BXOAb! U BbIXOAbl U3 cucTeMbl. B dpann /var/log/lastiog
3annCbiBaeTCs BpeMs nocaefHero BXo4a Ka)k4oro nosib3oBaTens B cucremy. B cann
/var/log/faillog 3anucbiBatoTCa HeyAayHble NOMNbITKM BX0A4a B cuctemy. B hann /var/log/btmp
TaKXXe 3anuncbiBalOTCA HeyjavyHble NOoMbITKN BXOA4A B CUCTEMY.

NMpumeyaHue
~ Qannbl wtmp, btmp u lastlog ncnonb3ytoT AN BPEMEHHbLIX METOK 32-pa3psAiHble Leble
@ YMCna, 3HaYeHUs CHeTYMKa OCTUHET MakcuMyMa (2 147 483 647) 19 aHBaps 2038
ropa («npobnema 2038 roga»). MHorne nakeTbl mepecTany X UCMNOb30BaTb, Apyrue
Xe, cobmpaloTca NpekpaTuTb NX NCMOb30BaHUe. BepoaTHO, Nyylue cHUuTaTh Ux
yCTapesLwmnmu.

7.7. Gettext-0.22.4

MakeT Gettext cogepXuT yTuanTbl 49 UHTEPHALMOHAAM3aUUmM 1 nokanusaunn. OHM NO3BONSAIOT
KoMnuanposaTb NporpaMmel ¢ nogaepxkon NLS (Native Language Support), no3Bonsds UM BbIBOAUTb
coobLLeHnsa Ha POAHOM A3blKe NoJib30BaTeNs.

MpnbnnsntensHoe Bpems cbopku: 1.1 SBU
Tpebyemoe onCKoBOE NPOCTPaHCTBO: 306 MB

7.7.1. YcTaHOBKa nakeTta Gettext

[na BpeMeHHOro Habopa MHCTPYMEHTOB HaM HY>KHO YCTaHOBUTb TOJIbKO TPW NPOrpamMmbl U3 NakeTa
Gettext.

MoarotosbTe Gettext K Komnunauun:

./configure --disable-shared

3HavyeHMe napaMeTpPoB HaCTPOMUKM:

¢ -disable-shared
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B HacTosLLee BpeMa HaM He HY)KHO yCTaHaBMBaTb Kakune-nnbo obwimne bubnnotekn Gettext,
Mo3TOMY HeT HeobxoaAnMoCTH nx cobupaTsb.

CkoMnunmpymnTe nakert:

make

YcTaHoBuTe nporpammbl msgfmt, msgmerge, n xgettext programs:

cp -v gettext-tools/src/{msgfmt,msgmerge,xgettext} /usr/bin

MoapobHasa nHhopmaums 06 3Tom nakeTe HaxoauTca B Pasgene 8.32.2. «Coaep)XMmoe nakeTta
Gettext.»

7.8. Bison-3.8.2

MakeT Bison cooepXXuT reHepaTop CMHTAKCMYECKOro aHaam3a.
MpnbnnsntensHoe Bpems COOpKu: 0.2 SBU
Tpebyemoe AMCKOBOE NPOCTPaAHCTBO: 57 MB

7.8.1. YcTaHOBKa nakerta Bison

MoarotoBbTe Bison K KOMNUAALNN:

./configure --prefix=/usr \
--docdir=/usr/share/doc/bison-3.8.2

3HavyeHMe napaMeTpPoB HAaCTPOMUKM:

¢ -docdir=/usr/share/doc/bison-3.8.2

DTOT NapameTp yKa3blBaeT cucteme cOOpKM yCTaHOBUTL AOKYMEHTaLMIO K bison B KaTanor ¢
BEPCUEN NaKeTa.

CkoMNuAMpynTe Naker:
make

YCTaHOBUTE NaKeT:
make install

MoapobHasa nHhopmaums 0b 3Tom nakeTe HaxoauTca B Pasgene 8.33.2. «Coaep)xnmoe nakeTta
Bison.»
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7.9. Perl-5.38.2

MakeT Perl copepXnT NPakTUYECKUIN A3bIK AN U3BIEYEHNS OaHHbIX U COCTaBIEHNSA OTYETOB
(Practical Extraction and Report Language).

MpubnnsnTenbHoe BpemMs COOpPKuU: 0.6 SBU
Tpebyemoe AMCKOBOE NPOCTPaAHCTBO: 280 MB

7.9.1. YcTaHoBKa nakeTta Perl

MoprotoBbTe Perl K KoMunauum

sh Configure -des
-Dprefix=/usr
-Dvendorprefix=/usr
-Duseshrplib
-Dprivlib=/usr/lib/perl5/5.38/core perl
-Darchlib=/usr/lib/perl5/5.38/core perl
-Dsitelib=/usr/lib/perl5/5.38/site perl
-Dsitearch=/usr/lib/perl5/5.38/site perl
-Dvendorlib=/usr/lib/perl5/5.38/vendor perl \
-Dvendorarch=/usr/1lib/perl5/5.38/vendor_perl

s s s s s s

3HauyeHue napaMeTpPoB HAaCTPOMUKHM:

3HaveHune HoBbIx onumin Configure:
e -des

370 KOMBMHALMA 13 Tpex napaMeTpoB: -d NCNOJIb3YET 3HAYEHMS MO YMONYAHUIO ANsi BCEX
3N1eMEHTOB; -e obecrneynBaeT BbINOJIHEHNE BCEX 3a/1aY; -S OTK/0YAET HECYLLECTBEHHbIE BbIXOJHbIE
JlaHHble.

e -Dvendorprefix=/usr

MapameTp rapaHTUpyeT, YTo perl 3HaeT, KaK yKa3aTb NakeTaM, rae OHW OO/KHbl yCTaHaBIMBaTb
CcBOM Moaynu Perl.

e -Duseshrplib

CobpaTb bubnunoTteky libperl, Heobxoanmyto HekoTOpbIM MoaynAM Perl, Kak 06Lyto Bubnnoteky
BMECTO CTaTU4eCKOoM.

e -Dprivlib,-Darchlib,-Dsitelib,...

STV HaCTPOMKKM onpenenstoT, rae Perl nweT ycTaHoBAEHHbIe MOAyAu. PegakTopsl LFS pewwnnn
NOMECTUTb UX B CTPYKTYPY KaTasioros, ocHoBaHHYy Ha MAJOR.MINOR Bepcuu Perl (5.38), 4To
nossonseT 06HoBNATL Perl 0o 6onee HOBLIX yPOBHEN MCMPaBAeHN (YPOBEHb NCMPABAEHNS - 3TO
nocnenHsAs pasgeneHHas To4KaMm YaCTb B CTPOKe NOJIHOM Bepcuun, HanpuMep 5.38.2) 6e3
HeobXxoAMMOCTM nepeyCcTaHaBANBaTL BCE MOLYN.
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CkoMnnnmpynTe naker:
make

YCcTaHOBMTE NakeT:
make install

MoapobHasa nHhopmaums 06 3Tom nakeTe HaxoauTca B Pasgene 8.42.2. «Conepxumoe naketa Perl.»

7.10. Python-3.12.2

MakeT Python 3 cooepxut cpeny paspaboTynka Python. Ero MOXXHO UCnonb30BaTh 415 06beKTHO-
OPVEHTMPOBAHHOIO NPOrpPaMMMPOBaAHKA, HAaMMCaHUSA CKPUMNTOB, NPOTOTUMUPOBAaHUSA BOJIbLLNX
nporpamm n paspaboTka Lenblx NpunoxeHuin. Python — 3To uHTepnpeTnpyembin a3bik
NporpaMMmMpoBaHuUs.

MpnbnnsnTenbHoe BpemMs COOpKu: 0.5 SBU
Tpebyemoe AMCKOBOE NPOCTPAHCTBO: 598 MB

7.10.1. YcTtaHoBKa nakeTta Python

NMpuMmeyaHue

CywiecTByeT [iBa NakeTa, MMeHa KOTOPbIX Ha4YnHaTCA € npedurkca «python». Cenvac
Heobxoaumo pacnakosaTth ann Python-3.12.2.tar.xz (obpaTuTe BHMMaHWe Ha
3arnaBHyto nepsyio 6yKBy).

MoaroTtoska Python Kk koMnunauuK:

./configure --prefix=/usr \
--enable-shared \
--without-ensurepip

3HavyeHue napaMeTpPoB HAaCTPOMUKM:

e -enable-shared
DTOT NapaMeTp OTK/OYaeT YCTaHOBKY CTaTUYHbIX BUbAnoTex.
e -without-ensurepip
OTOT NapameTp OTKJYaeT yCTaHOBLUMK MakeToB Python, KOTOPbLIN Ha f@HHOM 3Tarne He HYXXeH.

CkoMnuampymnTe naker:

make
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NMpumeyaHue
~ HekoTtopble mogynu Python 3 He MoryT 6bITb cobpaHbl cenyac, NOTOMY YTO 3aBUCMMOCTH
@ elle He ycTaHoBseHbl. na moayns ssl BbiBognTca coobuieHne Python Tpebyer
OpenSSL 1.1.1 unu HoBee. CoobLieHune cnegyeT NpourHoprupoBaTh. MpocTo
ybeauTechb, 4T0 KOMaHAa make BepXHero ypoBHS He 3aBepLuniacb OWNOKON.
JononHUTeNbHbIE MOAYJIN CernYac He HY>XHbI, U oHK ByayT cobpaHbl B naBe 8.

YCcTaHOBUTE NaKeT:
make install

MoapobHasa nHhopmaums 06 3Tom nakeTe HaxoauTca B Pazgene 8.51.2. «Coaep)xnumoe nakeTta
Python 3.»

7.11. Texinfo-7.1

NakeT Texinfo coAep>XXWT NporpaMMbl AN YTEHUS, 3aMUCK U Npeobpa3oBaHNs MHPOPMALIMOHHBIX
CTpaHuu,

MpnbnnsntenbHoe BpeMs COOpPKM: 0.2 SBU

Tpebyemoe ANCKOBOE MPOCTPaAHCTBO: 130 MB

7.11.1. YcTaHOBKa nakeTta Texinfo

MoprotoBbTe Texinfo K KOMNUASLMNA:
./configure --prefix=/usr
CkoMnunmpymnTe naker:

make

YCcTaHOBMTE NakeT:

make install

MoapobHasa nHhopmaums 06 3Tom nakeTe HaxoauTca B Pazgene 8.71.2. «Coaep)Xxnumoe nakeTta
Texinfo.»

7.12. Util-linux-2.39.3

MakeT Util-linux copepxuT pasnnyHele cnyxebHble nporpamMmmel. Cpean HUX YyTUANTLI 4118 paboThl C
anIoBbIMM CUCTEMAMMU, KOHCONIAMU, pa3genamm n coobieHnsamm.

MpubnnsnTenbHoe BpemMs COOpPKuU: 0.2 SBU

Tpebyemoe oMCKOBOE NPOCTPaAHCTBO: 172 MB
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7.12.1. YcTtaHoBKa nakeTta Util-linux

FHS pekomeHayeT ncrnonb3osaTb kKaTanor /var/lib/hwclock emecTo kaTtanora /etc B kKavecTse
MecTonosioXeHus ans ganna adjtime. Cosgante 3TOT KaTanor:

mkdir -pv /var/lib/hwclock
MoprotoBbTe Util-linux kK koMmnunayun:

./configure --libdir=/usr/lib
--runstatedir=/run
--disable-chfn-chsh
--disable-login
--disable-nologin
--disable-su
--disable-setpriv
--disable-runuser
--disable-pylibmount
--disable-static
--without-python \

ADJTIME PATH=/var/lib/hwclock/adjtime \
--docdir=/usr/share/doc/util-1linux-2.39.3

s s s s s s s

3HavyeHue napaMeTpPoB HAaCTPOMNKM:

e ADJTIME_PATH=/var/lib/hwclock/adjtime

3TOT NnapameTp yCTaHaB/AMBaeT pacrnonoXXeHune anna ona 3anucy nHopmaumm ob annapaTHbIX
yacax B cooTBeTCcTBMM C FHS. OH He obsA3aTenieH A5 BPEMEHHOro MHCTPYMEeHTapus, Ho
npepoTBpaLlaeT co3faHue anna B Apyrom MecTe, rae gann He byneT nepesanucaH uiv yganeH
npu uHanbHon cbopke naketa util-linux.

¢ -libdir=/usr/lib

STOT NapaMeTp rapaHTUPYeT, YTO CUMBOJIMYECKME CCbIIKM .50, ByAyT yKa3biBaTb Ha (hann obLuen
onbnnoTekn B ToM e KaTanore (/usr/lib).

o -disable-

3TOT NapaMeTp NPeAoTBPALLAOT NosSBAEHNE NPeaynpexaeHnin o cOopke KOMMOHEHTOB, AN
KOTOpPbIX TPebyoTCA NakeTbl, 0OTCYTCTBYIOLIME UMM eLLe HE YCTAaHOBNIEHHbIe B LFS.

e -without-python

3TOT NapaMeTp OTKJIIOYAET NCNOJb30BaHNe Python. 3To no3BonseT n3bexxaTb NOMbITOK CO3A4aHUS
HEeHY>XHbIX MPUBS30K.

¢ -runstatedir=/run
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STOT NapaMeTp yCTaHaBAMBAET PaCnoNoXXeHNe COKeTa, ucnonb3yemoro uuidd u libuuid.

CkoMnunumpynTe nakert:
make

YCTaHOBUTE NakeT:
make install

MoapobHasa nHpopmaums 06 3Tom nakeTe HaxoauTcs B Pasgene 8.79.2. «Cooepxnmoe nakeTa Util-
linux.»

7.13. O4nucTKa n coxpaHeHue BpeMeHHOU CUCTEMBbI

7.13.1. O4yuctka

Bo-nepBhbiX, yaannuTe yCTaHOBAEHHYIO LOKYMEHTaUMo, 4Tobbl MpeaoTBpaTMTL ee nonagaHue B
KOHEYHYI0 CUCTEMY N CIKOHOMUTbL 0K0J10 35 Mb MecTa:

rm -rf /usr/share/{info,man,doc}/*

Bo-BTOpbIX, B COBPEMEHHbLIX cMcTeMax Linux dannebl .la bubnnotekn libtool nonesHsl TonbKO Ans
libltdl. Hukakne 6ubnuotekm B LFS He 3arpyxatoTca ¢ nomoLubio libltdl. 3BecTHO, 4TO HEKoTOpbIe
annbl Jla MoryT npueecTn K cboto Bo BpeMs cbopku nakeTos BLFS. YoanuTte 3Tu annbl cenyac:

find /usr/{lib, libexec} -name \*.la -delete

Cenyac pa3mep cucTembl cocTaBnseT okono 3 I'b, ogHako kaTanor /tools 6osblie He noHagobuTcs.
YpanuTe ero, 4Tobbl ocBoboanThL 0K0N10 1 B ANCKOBOro NpocTpaHCTBa:

rm -rf /tools

7.13.2. Pe3epBHOe KOonupoBaHue

Ha naHHbIN MOMEHT OCHOBHbIE MPOrpamMmmbl 1 BubAnoTekn cobpaHsbl, U Bawa cnctema LFS HaxoanTca
B XOpOLUEM COCTOSHMM. MOXXHO CO34aTb PE3epPBHYI0 KOMUIO Ballen CUCTEMbI A5 NOCAeyowero
NMOBTOPHOI0 MCMO/b30BaHNSA. B cnyyae paTanbHbIX CO0EB B CeAyOLLMX r1aBax YaCTo OKa3blBaeTCs,
4TO yAa/INTb BCE N Ha4YaTb 3aHOBO (60Jsiee 0OCTOPOXKHO) — NyYLLMIA BapuaHT BOCCTaHOBNEHNS. K
COXaJIeHMNI0, BCE BPEMEHHbIE (halnbl Takxxe 6yayT yaaneHbl. YTobbl HE TPATUTb NLLHEE BPEMS Ha
NoBTOPHYO cbopKy Toro, 4To 6bI10 ycnewHo cobpaHo, NONE3HO CO3aTh PE3EPBHYIO KOMUIO TEKYLLEN
cucTemsl LFS.

@ MpumeyaHune
Bce ocTanbHbIE Wary B 3TOM pa3gene ABnaTca Heoba3aTenbHbIMU. TeM He MeHee, Kak
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TOJIbKO Bbl HA4YHETE yCTaHaBAMBaTb NakeTbl B [NaBe 8, BpeMeHHble hanbl byayT
__» nepe3anucaHsbl. [I03TOMYy peKoMeHAYeTCs Co34aHne pe3epBHON KOMUK TeKyLLen
CUCTEMbI, KaK OMMCaHO HMXE.

CnepytoLime waru BbINOJIHATCA BHe cpelbl chroot. 3To 03HaYaeT, 4YTo Npexae YeM NpPoLo/IKUTL Bbl
LOMKHbI MOKMHYTb cpeany chroot. MprYnHOM 3TOro SABASETCH TO, YTO HEOOX0AMMO NOYYMTb JOCTYN K
pPacnosioXKeHno (hannoBor CUCTEMbI 3a Npefenamu cpeabl chroot AN xpaHeHUs/4TeHns apxusa
pe3epBHbIX KOMUA, KOTOPbIA HE AOJ/KEH pa3MeLlaTbhCa B nepapxmm $LFS.

Ecnu BbI pewnnn caenaTtb pe3epBHYIO KOMUIO, MOKMHbTE Cpeny chroot:

exit

BaXHo
Bce cnepytolme NMHCTPYKUUN BbIMONIHAIOTCA NOJIb30BaTeNEM root B BaLlen XoCT-
cucteme. byabTe 0cobeHHO BHUMaTeSIbHbI K KOMaHA4aM, KoTopble Bbl cobupaeTech
3anyckaTb, MOCKOJIbKY OLUMOKM, AonyLeHHbIe 34eCb, MOryT U3MEHWUTb Bally XOCT-
% cucTemy. imeinTe B BUAY, YTO NepemMeHHas oKpyxeHus LFS no yMosiyaHuio ycTaHoB/IeHa
0 ANs nonb3oBaTens Ifs, HO MOXXeT He 6bITb yCTaHOBNEHa A1 root.

Bcskum pas, Korga KoMaHbl AO/KHbI BbINOHATLCA OT root, ybeamTecs, Y4To Bbl
YCTaHOBWJIM NepemMeHHyto LFS.

310 obcyxnaanock B Pasgene 2.6. «<YCTaHOBKa nepeMeHHon $LFS».

Mepepn co3paHMeM pe3epBHOW KOMUW Pa3MOHTUPYNTE BUPTYasbHble (PaisioBble CUCTEMbI:

mountpoint -q $LFS/dev/shm && umount $LFS/dev/shm
umount $LFS/dev/pts
umount $LFS/{sys,proc,run,dev}

YbennTtech, 4TO y BaC eCTb Kak MMHUMYM 1 I'b cBo60OLHOr0o MecTa Ha AnCKe (MCXoLHble tar-apxuBbl
OyLyT BKIOYEHbI B apXUB pe3epBHbIX KOMuI) B (hanioBo CUCTeMe, cofepiKallent KaTanor, B
KOTOPOM Bbl CO3[l@aeTe apXuB pe3epBHbIX KOMUN.

ObpaTnTe BHUMaAHWE, 4TO B MPUBELEHHbIX H/XE NHCTPYKLMUAX yKa3aH AOMaLLUHWUIA KaTanor
Nnosib30BaTeNs root XOCT-CUCTEMbI, KOTOPbIA 00bIYHO HAXOAUTCA B KOPHEBOW (PaijioBON CUCTEME.
3ameHuTe $HOME KaTanorom Ha Ball BbIbOp, €C/i Bbl HE XOTUTE, 4TODObLI pe3epBHas KONus
XpaHunacb B lOMaLLHEM KaTaJiore rnosb3oBaTens root.

MOCKO/IbKY apXVB Pe3epPBHON KOMUW CXXMMAETCS, NPOLIECC 3aHUMAET [10BOJIbHO MHOTO BPeMeH!
(6onee 10 MUHYT) Aaxke Ha LOCTAaTOYHO OLICTPOI cuCTeMe.

Co3faiTe apxmB Pe3epPBHON KOMMWK, BbIMOJSHUB CIeAYIOLLYI0 KOMaHAY:

cd $LFS
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tar -cJpf $HOME/lfs-temp-tools-12.1-systemd.tar.xz

NMpuMeyaHue
@ Ecnv Bbl NnepexoaunTe K NaBe 8, He 3abyabTe NOBTOPHO BOMTY B cpedy chroot, Kak
OMNCaHo B pa3sgesie «BaXHo» HMXe.

7.13.3. BoccTaHOB/IeHUe

B cnyyae, ecnm bbiam gonyweHbl Kakne-nnbo owmbKmn n BaM HY»XXHO HavaTb BCE CHavasla, Bbl MOXeETe
NCMOsb30BaTh 3TY Pe3epPBHYI0 KOMUIO A1 BOCCTAHOBJIEHUSA CUCTEMbl U COKOHOMUTb BPeMS Ha
BOCCTaHOBJ/IeHNE. NOCKOIbKY NCXOOHUKM HaxoaaTca B nanke $LFS, oHM TakXXe BK/OYEHbI B apXMB
pe3epBHON KOMUK, MO3TOMY UX HE HYXXHO 3arpy>aTb NOBTOPHO. YbeanBlwnCh, 4TO nepeMeHHasa $LFS
HaCTpOeHa NpaBUJIbHO, Bbl MOXKETE BOCCTaHOBUTL PE3EPBHYIO KOMWIO, BbIMOJHMB Cliefyoume
KOMaHAbl:

MpenynpexpeHue
' Cnepytowme KOMaH bl Ype3Bbl4alNHO onacHbl. ECan Bbl 3anycTuTe koMmaHay rm -rf ./* oT
0 MMeHW NoJsib3oBaTens root 1 He nepenpete B KaTanor $LFS nam nepemeHHas
okpy>xeHus LFS He byneT ycTaHOBNEHa A5 M0Jb30BaTENS root, 3TO YHUUYTOXUT BCIO
Bawwy xocT-cuctemy. Bbl MPEAYNPEXXAEHDI.

cd $LFS
rm -rf ./*
tar -xpf $HOME/lfs-temp-tools-12.1-systemd.tar.xz

Ewe pa3 npoBepbTe, MPaBWUJIbHO I HACTPOEHO OKPYXXEHME, U NPOAo/IKaNTe COOPKY OCTaNbHOM
4acTW CUCTEMBI.

Ba)xHo Ecnu Bbl NoknHyn cpeny chroot, 4Tobbl CO34aTh pe3epBHYIO0 KOMUKO UK
nepe3anycTuTb CHOPKY C MOMOLLbIO BOCCTAHOBIEHNS, He 3abyabTe NPOBEPUTD, HTO
BUPTYasbHbIe PaisioBble CUCTEMbI BCe elle cMOHTUpPoBaHbI (findmnt | grep $LFS).
£ ECnu OHM He CMOHTMPOBaHbI, NEPEMOHTUPYNTE UX Cenyac, Kak onucaHo B Pasgene 7.3.
«[MoaroToBKa BUPTYasibHbIX PaIoBbIX CUCTEM A4pa», U MOBTOPHO BOMAUTE B Cpeny
chroot (cm. Pa3gen 7.4. «Bxop B okpyxeHue Chroot»), npexxae 4eM nNpoao/KUTb.
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