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5.1. BBepgeHue

B 370l rnaBe AaHO onucaHue, Kak co3AaTh KPOCC-KOMMUASTOP U CBSA3aHHbIE C HAM UHCTPYMEHTHI.
HecMoTps Ha TO, YTO Ha lAHHOM 3Tane KPOCC-KOMMUASLMA UMUTUPYETCS, NPUHLMMNLI ero paboTsl Te
XK€, YTO 1 AN1F HAaCTOALLEro Kpocc-Tyn4yenHa.

MporpamMMmbl, CKOMMUANPOBaHHbIE B 3TOW rnase, OyayT ycTaHoBAeHbl B kKaTanor $LFS/tools, 4Tobbl
OHV BblIM OTAENEHbl OT (haifioB, YCTAaHOBMIEHHbIX B ClefyoLWwnx rnasax. bubnuorteku, xe,
yCTaHaB/MBaOTCA Ha CBOE MOCTOSHHOE MeCTO, MOCKOJIbKY OHU OTHOCATCS K CUCTEME, KOTOPYHO Mbl
XOTUM CO34aTb.

5.2. Binutils-2.42 - Npoxon 1

MakeT Binutils conepXnT KOMMOHOBLLMK, accembnep n gpyrme MHCTPyMeHTbl A4N1a paboTbl C
06beKTHbIMY (hannamum.

MpnbnnsntensHoe Bpems cOOpKu: 1 SBU
Tpebyemoe OMCKOBOE NPOCTPAHCTBO: 663 MB
NMpuMeyaHue

BepHnTech Ha3zag 1 nepeynTanTe NpuMedaHus B pasgene Obine NHCTPYKLMM MO
KoMnunaumm. MoHMMaHne NHGopMaLMmn, NOMEYEHHON KaK Ba)kHas, MOXeT
BMOCNEACTBMU M36aBUTb BaC OT MHOrMX npobnem.

Oy4eHb BaXkHO, 4T06bI Binutils 6611 ckoMAnAnMpoBaHHLIM NepBbIM, NOTOMY 4TO0 U Glibc, n GCC
BbIMNOJIHAIOT Pa3iMYyHble TECTbI Ha OOCTYMHbIX KOMMOHOBLUMKE 1 acceMbnepe, 4Tobbl onpeaennTsb,
Kakune 13 nx pyHKUMUA cnenyeT BKAYMTL. MNepexogmm B brnbnnoTeky /sources

cd $LFS/sources

PacnakoBbiBaeM apxuB 1 Nepexonnm B KaTaslor C ero CogepXXMMbiM
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tar -pxf binutils-2.42.tar.xz
cd binutils-2.42

B nokymeHTauumn naketa Binutils pekomeHayeTcs BbINONHATL COOPKY B OTAE/BHOM KaTanore,
co3haauMm ero:

mkdir -v build
cd build

NMpuMmeyaHue
: Insa Toro, 4Tobbl 3Ha4YeHNs SBU, nepeyncneHHble B OCTaNbHOM YaCTW KHUTK, Bblan BaM
@ noNe3Hbl, N3MepbTe BpeMs, Heobxoanmoe ans cbopky 3TOro NakeTa, HavynHas C
HaCTPOWMKM 1 3aKaH4MBas yCTaHOBKOW. YTobbl 40OUTLCA 3TOro, 06epHNTE KOMaHAbI
cbopkm komaHpowm time: time { ../configure ... & make && make install; }.

Tenepb noaroToBbTe Binutils K koMnuasuum:

../configure --prefix=$LFS/tools \
--with-sysroot=$LFS \
--target=$LFS TGT \

--disable-nls \
--enable-gprofng=no \
--disable-werror \

--enable-default-hash-style=gnu
«3HaYeHUe nNapaMeTpoB HACTPOMUKMU:»
o -prefix=$LFS/tools
YKa3blBaeT cueHapuio configure noaroToBUTb K YCTaHOBKe nakeT Binutils B kaTanor $LFS/tools.
e -with-sysroot=$LFS

INa KpoCC-KOMMAAUMM yKa3biBaeT cucteme cOopkn nckaTtb B $LFS 6Bubnnotekun Luenesomn CUCTEMSI,
ecnn Heobxogumo.

e -target=$LFS_TGT

[MOCKONIbKY Ha3BaHWe MalUMHbI B 3Ha4YeHun nepemeHHon LFS TGT MoXeT oTAn4aTbCa OT 3Ha4YeHus,
KOTOpOe BO3BpaLLaeT cueHapuit config.guess, 3TOT apryMeHT yKaxkeT cueHapuio configure Kak
HacTpouTb cuctemy cbopku naketa Binutils 4na co3gaHnsa KpoCC-KOMMNOHOBLLNKA.
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o -disable-nls

3TOT NapaMeTp OTKOYaeT UHTEPHALIMOHAIM3aLMI0, TaK Kak i18n He TpebyeTcs Ansi BpEMEHHbIX
NHCTPYMEHTOB.

e -enable-gprofng=no
STOT NapaMeTp oTKAYaeT cbopKky gprofng, KOTOPLIN HE HY)KEH O BPEMEHHOr0 UHCTPYMEHTapUS.
o -disable-werror

3TOT NapaMeTp NpenoTBpaLlaeT 0CTaHOBKY COOPKYM B Clyyae NosiBIEHWS NPeaynpexaeHnin ot
KOMMUNATOPa XOCTa.

¢ -enable-default-hash-style=gnu

Mo yMOSI4aHUIO KOMMOHOBLLMK FreHepupyeT Kak xew-Tabnauyy B ctune GNU, Tak 1 KNnacCu4eckyto
xew-tabnamuy ELF gnsa obwmnx 6ubnnoTek n UHaAMUYECKN CBSA3AHHbIX UCMONHAEMbIX halnnoB. Xew-
Tabnnubl HEO6XOAMMbI TOSIbKO AN ANHAMUYECKOr0 KOMMOHOBLLMKA, BbIMOHSAOLWEro NOMCK
CMMBOJ10B. B LFS anHamuyeckmin KOMNOHOBLUMK (NpenocTaBnsembin naketom Glibc) Bcerpa byneTr
ncnonb3oBaTh Xew-Tabnuuy B ctune GNU, K KOTOPOW 3anpochkl BbINOAHATCA BbicTpee. Tak 4To
KJlaccmyeckas xew-tabanua ELF coBepweHHo 6ecrnonesHa. TOT napamMeTp yKa3blBaeT
KOMMOHOBLUMKY MO YMOJYaHUWIO FeHEPUPOBaTb TONbKO Xew-Tabauyy B ctune GNU, no3aToMy Mbl
MOXXeM n3bexxaTb TpaTbl BDEMEHMN Ha CO3AaHMe Knaccnyeckom xew-tabnmubl ELF npn cbopke
NakeToB W He TPaTUTb AUCKOBOE NPOCTPAHCTBO O ee XpaHeHus.

noarotosum Binutils kK komnunaymn:

CkomMnunmpymnTe naker:

make

YCTaHOBMTE NaKeT:

make install

1 ils-2.42/builds |:|
Mo>xeM BOCMNOJ1b30BaTbCA NPUMeYaHneM 1 0b6epHyTb NepevyncieHHble KoMaHabl COOpPKN KOMaHLOM
time: time { ../configure ... && make && make install; }. 370 06begMHNT KOMaHAblI NOATOTOBKM,
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KoOMNnnaunto n yCtTaHOBKY

time { ../configure --prefix=$LFS/tools \
--with-sysroot=$LFS \
--target=$LFS TGT \

--disable-nls \
--enable-gprofng=no \
--disable-werror \

--enable-default-hash-style=gnu && make && make install; }

1itils-— ds |:|
Mepennem B KaTasior sources u yaannm 6onee He Hy>)KHbIN Pa30PXUBMPOBAHHbBIN KaTasor
binutils-2.42

cd ../..
rm -Rf binutils-2.42

MoapobHasa nHhopmaums 06 3Tom nakeTe HaxoauTca B Pasgene 8.19.2, «Coaep)xnumoe nakeTta
Binutils.»

5.3. GCC-13.2.0 - NMpoxopn 1

MakeT GCC cogepxunT Konekumio komnunatopos GNU, koTopas BkoYaeT komnuasatTopbl C u C++.

MpnbnnsnTenbHoe BpemMs cOOpKu: 3.8 SBU
Tpebyemoe onCKoBOE NPOCTPaAHCTBO: 4.1 GB
NMpuMeyaHue

: B 3To rnase 4acTo BO3HUKAKOT HeOpa3yMeHUs, XOTA MPUMEHSIOTCA Te Xe npoueaypsbl,
0 410 1 B Nobon apyromn rnaee, cCnegynTe NHCTPYKLMN KOTOPYIO NOAYYNSIN paHee
(MHcTpyKUMK No cbopke nakeToB). CHavyaNa pacnakynTe naket gcc-13.2.0 u3 apxuBsa, a
3aTeM nepenauTe B CO34aHHbIA KaTanor. TosbKo Noc/e 3TOoro ciaefyeT npucTynuTb K
NPUBELEHHBIM HKE UHCTPYKLMAM.
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pacnakyeM naket gcc-13.2.0 u nepengem B pacnakoBaHHbLIN KaTanor

tar -pxf gcc-13.2.0.tar.xz
cd gcc-13.2.0

_ rces/gcc-13.2.03 |:|
[Na ycnewHon KoMnunaumMm Ham noTpedbyoTcs NCXOAHMKK eLlé Tpex naketos: GMP, MPFR 1 MPC.
Pacnakyem 1x B KaTaJIor UCXOAHMKOB KOMMUAATOPa N NeperMeHyeM KaTanoru Tak, Kak Ha HUX
CCblNIalTCA B UCXOLHUKAX gcC

tar -xf ../mpfr-4.2.1.tar.xz
mv -v mpfr-4.2.1 mpfr

tar -xf ../gmp-6.3.0.tar.xz
mv -v gmp-6.3.0 gmp

tar -xf ../mpc-1.3.1.tar.gz
mv -v mpc-1.3.1 mpc

1 e |
Ha xocTax x86_64 nsmMeHuTe nMs Katanora rno ymonyaHuio ans 64-butHeix bubnmorek Ha «lib»:

case $(uname -m) in
x86 64)
sed -e '/m64=/s/1ib64/1lib/"' \
-i.orig gcc/config/i386/t-1inux64

esac

B nokymeHTauumn k GCC pekomeHgyeTtcs cobupaTtb GCC B 0TAENBHOM KaTaore:

mkdir -v build
cd build

'_1_':.—- n: [ cc—-13.2.0/builds$ I

MoarotoBbTe GCC K KOMOUAALNN:

../configure \
--target=$LFS TGT \
--prefix=$LFS/tools \
--with-glibc-version=2.39 \
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--with-sysroot=$LFS
--with-newlib
--without-headers
--enable-default-pie
--enable-default-ssp
--disable-nls
--disable-shared
--disable-multilib
--disable-threads
--disable-libatomic
--disable-libgomp
--disable-libquadmath
--disable-libssp
--disable-libvtv
--disable-libstdcxx
--enable-languages=c, c++

P P A L L G G A L A a4

«3Ha4YeHue napaMeTpPoB HACTPOMUKM:»

e -with-glibc-version=2.39

STOT napameTp yKa3biBaeT Bepcuto Glibc, koTopas byaeTt ncnonb3oBaTbCs Ha Leneson cucteme. OH
He NMeeT OTHOoLWEeHUS K libc xocT-aucTpnbyTrBa, NOTOMY 4TO BCE, CKOMAUINPOBAHHOE B 3TOM
pa3fene, byneT BbINOAHATLCA B cpefe chroot, koTopas n3onmposaHa oT libc xocT-gucTpubyTnea.

¢ -with-newlib

MockonbKy paboTatowas bubnmorteka C elle HeAOCTYMHA, 3TO FAapaHTUPYET, YTO KOHCTaHTa
inhibit_libc 6yneT onpenenera npu cbopke libgcc. 3To NnpepoTepalaeT KoMnuaaLmio ntoboro Koaa,
Tpebytowero nogaepxku libc.

¢ -without-headers

Mpw co3paHum noaHoro kpocc-komnunatopa GCC TpebyeT HanMyYMsa CTaHAAPTHbLIX 3aro0BKOB,
COBMECTUMBbIX C LienieBo cuctemMon. ANns Halmx Lenemn 3TW 3arosioBKM He NoHagobsaTcs. 3ToT
napameTp npegoTepaLtaeTt nx nounck GCC.

e -enable-default-pie n -enable-default-ssp

3TK napameTpbl No3BonAT GCC No yMon4yaHUO KOMAUANPOBATb NPOrpamMmmbl C HEKOTOPLIE
yHKUMAMK ycmnmeatowmmm besonacHocTh (6onee noapobHaa nHMopMaUns 0 HUX NpuBeAEHa B
npumedaHue o PIE n SSP B naBe 8). Ha naHHOM 3Tane 3To He SBNSETCS CTPOro obsa3aTenbHbIM,
MOCKOJIbKY KomnunaTop byaeT co3gaBaTh TO/IbKO BPEMEHHbIE NCMOMHSAEMbIE (halnbl. Ho nydwe,
4TOObI BpEMeHHbIe NakeTbl OblI MaKCMManbHO NPMBAVXKEHbI K TeM, 4TO ByAyT B FOTOBOWN cuCTEME
LFS.

¢ -disable-shared

S70T napameTp 3acTaBnseT GCC cTaTU4yeCckmn CBA3bIBaTb CBOM BHYTPeHHME bubnnotekn. OH
Heobxoamnm noTomy 4T0 0bwme bBubnnotekn TpebytoT Glibc, KOTOPLIN elle He YCTAHOBJIEH B LIENIEBOW
cucTeme.
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¢ -disable-multilib

Ha x86_64, LFS He nogaepxuBaeT KoHpurypaumo multilib. 9TOT aprymeHT HUKaK He BJMSeT Ha
paboTy C apxuTeKkTypomn x86.

e -disable-threads, -disable-libatomic, -disable-libgomp, -disable-libquadmath,
-disable-libssp, -disable-libvtv, -disable-libstdcxx

OTW apryMeHTbl OTKJI0Ya0T NOALEPXKKY pacluMpeHmnin ans paboTel C MHOronoTo4HOCTLIO, libatomic,
libgomp, libquadmath, libssp, libvtv n ctaHgapTHon 6nbnmotekn C++ COOTBETCTBEHHO. DTU PYHKLNN
MOryT He CKOMMWUIMPOBATLCA Npy COOpKEe KPOCC-KOMMUASATOPA U HE HY>KHbI AN 3a4a4y Kpocc-
KoMnunaumm spemeHHon libc

e -enable-languages=c,c++
370T napameTp obecneynBaeT cOOPKY TONbKO KOMNUANATOPOB C 1 C++. ITO € ANHCTBEHHbIE A3bIKK,

KOTOpbIe HY>XHbl Cenyac.

ecnn ysnonnmn owmnbkuy, NOBTOPUTE NOArOTOBKY

1f=s n f 1ds .. re

Ckomnunupyinte GCC, BbIMOJHUB:

time make

YcTaHOBUTE MakKeT:
make install

Bo Bpems cbopku GCC yCTaHOBMWA Napy BHYTPEHHUX CUCTEMHbIX 3ar0/I0BOYHbIX (hansioB. OBbIYHO
OAVH 13 annos limits.h, BKAOYaeT COOTBETCTBYOLLNE CUCTEMHbIE orpaHnyeHuns limits.h, B naHHOM
cnyyae $LFS/usr/include/limits.h. OgHako Bo Bpems cbopkn GCC $LFS/usr/include/limits.h He
CyLLeCTBYeT, NO3TOMY TOJIbKO YTO YCTAHOBJIEHHbIA BHYTPEHHWI 3aro/I0BOYHbIV (halnn ABaseTcs
4YaCTUYHbIM, aBTOHOMHbLIM (Pal/IOM N HE BKJIIOYAET pacLUMpPEHHbIe PYHKLUN CMCTEMHOrO haina.
3Toro goctaToyHo ans cobopku Glibc, HO NOMHBIN BHYTPEHHMI 3ar0N0BOYHbBIN (hal NoHazobuTca
no3»e. Co3ganTe NOHY BEPCUIO BHYTPEHHEr 0 3aroI0BOMHOM0 harsia C NOMOLLbI0O KOMaHAbI,
NOEHTUYHON TON, 4TO cuctemMa cbopkm GCC ncnonb3yeT 06bIYHO:
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NMpuMmeyaHue
B npvBeaeHHON HUXE KOMaHAe noka3aH npuMep NOACTaHOBKU BNOXXEHHbLIX KOMaHA,

@ MCNoJsb3ys ABa MeToAa: 0bpaTHbIE KaBblYKM N KOHCTPYKLMIO $(). EFO MOXXHO Ob1s10 Bbl
nepenucaTtb, NCMO/b3ya OAUH U TOT XKe MeToA Ans 06enx 3aMeH, HO CAeNaHo Tak,
4T0bbl MPOAEMOHCTPMPOBATL, KaK X MOXHO MCMOJIb30BaTh OAHOBPEMEHHO. B Lenom
MeToZ $() npegnoyTUTENbHEE.

cd ..
cat gcc/limitx.h gcc/glimits.h gcc/limity.h > \
“dirname $($LFS TGT-gcc -print-libgcc-file-name)  /include/limits.h

MoapobHasa nHpopmaums ob 3Tom nakeTe HaxoanTcs B Pasgene 8.28.2. «Cogepxunmoe naketa GCC.»

5.4. 3aronoBoy4Hble hannbl Linux-6.7.4 API

3aronoBoyHble annbl Linux API (B linux-6.7.4.tar.xz) npepocTasnsioT APl aapa ond Ncnosb3oBaHus
Glibc.

MpnbnnsntensHoe Bpems cOOpKu: meHee 0.1 SBU
Tpebyemoe OMCKOBOE MPOCTPAHCTBO: 1.5GB

5.4.1. YcTaHOBKa 3aroJIoBO4HbIX (pannos

A8po Linux 0OJHKHO NpefoCTaBAsATb UHTepMeNnc NpuknagHoro nporpamMmMuposanuns (APl) gns
Ncnosb3oBaHma cuctemHom bubnnotekon C (Glibc B LFS). 3To genaetcsa nyTeM yCTaHOBKM
3aroJioBoYHbIX (harnnos C, KOTOpble NOCTaBAATCA B apXmBe C UCXOAHbIM KOLOM sapa Linux.

YbeauTech, 4TO B NakeTe HET yCTapeBLUMX (annoB:

make mrproper

Tenepb M3BNEKMTE BUAMMbBIE MOJIb30BATENIO 3ar0N0BOYHbIE (hal/ibl SApa U3 NCXOAHOI0 KOAa.
PekomeHayemebln cnocob make «headers_install» ncnonb3oBaTb HeMb3s, Tak Kak 415 3TOro
TpebyeTcs rsync, KOTOPbIA MOXeT OblTb HEeAO0CTYNEH. 3aro/IoBOYHbIE (haisibl CHavasla NOMELLAOTCS B
/usr, @ 3aTeM KOMUPYITCA B HY>)KHOE MeCTO.

make headers
find usr/include -type f ! -name '*.h' -delete
cp -rv usr/include $LFS/usr

5.4.2. Copep>xuMoe 3arosioBo4HbIX ¢hannos Linux API
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Jusr/include/asm/*.h, /usr/include/asm-generic/*.h, /usr/include/drm/*.h,
{usr/include/linux/*.h, fusr/include/misc/*.h, /usr/include/mtd/*.h,
Jusr/include/rdma/*.h, /usr/include/scsi/*.h, /usr/include/sound/*.h,
Jusr/include/video/*.h, and /usr/include/xen/*.h

YcTaHoBJNIeHHblIe
3aroJIoBoYHble
dannbi:

Jusr/include/asm, /usr/include/asm-generic, /usr/include/drm,
Jusr/include/linux, /usr/include/misc, /usr/include/mtd, /usr/include/rdma,
Jusr/include/scsi, /usr/include/sound, /usr/include/video, and
Jusr/include/xen

Co3paHHbIe KaTasioru:

KpaTkoe onucaHue

Jusr/include/asm/*.h 3aronoBoYyHble (hannbl Linux APl ASM
Jusr/include/asm-generic/*.h|3aronoso4Hble hannbl Linux APl ASM Generic
Jusr/include/drm/*.h 3arosioBoyHble arnbl Linux APl DRM
Jusr/include/linux/*.h 3aronoBoYyHble hannbl Linux API Linux
Jusr/include/misc/*.h 3arosioBoYHble hanbl Linux APl Miscellaneous
Jusr/include/mtd/*.h 3aronoBoYHble dansbl APl MTD
{usr/include/rdma/*.h 3arosioBoyHble hannbl Linux APl RDMA
Jusr/include/scsi/*.h 3aronoBoyHble hannbl Linux APl SCSI
/usr/include/sound/*.h 3aronoBoYHble hamnbl Linux APl Sound
Jusr/include/video/*.h 3arosioBoYHble thannbl Linux APl Video
Jusr/include/xen/*.h 3aronoBoYyHble hannbl Linux APl Xen

5.5. Glibc-2.39

MakeT Glibc conepxunT ocHoBHYIO BrbnnoTeky C. 3Ta GubnmoTeka NpefoCTaBASET OCHOBHbIE
npoueaypbl 415 BblAeneHnsa naMaTu, NoMCKa B KaTasorax, OTKPbITUS U 3aKpbITUA (DalnioB, YTEHNS 1
3anucu annos, 06paboTkM CTPOK, CoNocTaBneHMs ¢ 06pa3LLoM, apuPMeTKN 1 Tak fanee

MpubnnsntenbHoe BpemMs cOOpPKu: 1.5 SBU
Tpebyemoe AMCKOBOE NPOCTPaAHCTBO: 846 MB

5.5.1. YcTtaHoBKa nakeTta Glibc

Bo-nepBbix, CO34anNTe CUMBOIMYECKYIO CChINKY ANS COOTBETCTBUSA TpeboBaHmaM LSB. Kpome Toro,
L7191 COBMECTUMOCTHY C Xx86 64 co3fanTe CUMBOINYECKYIO CCbIIKY, HEOBX0ANMYIO A5 NPaBUIbHOW
paboTbl 3arpy3ymka guHammn4yeckom bnbnmorteku:

case $(uname -m) in
1786) ln -sfv ld-linux.so0.2 $LFS/lib/1d-1sb.so0.3
x86 64) ln -sfv ../lib/1d-1inux-x86-64.s0.2 $LFS/1ib64
ln -sfv ../lib/ld-1inux-x86-64.s0.2 $LFS/1ib64/1d-1sb-
x86-64.50.3

r

esac

@ NMpuMmeyaHue
MpuBeeHHas Bblle KOMaHAa BepHa. KomaHAa In nMeeT HeCKOJIbKO BapnaHTOB
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CMHTaKCuKca, NoaToMy obsa3aTenbHO 03HaKOMbTECH € info coreutils In n In(1), npexae

@ yem coobllaTb 06 oLlinbKe.

HekoTopble nporpaMmbl, ncnonb3ytowme Glibc, npumeHsaoT HecoBMecTUMbI ¢ FHS kaTanor /var/db
ANS XpaHEeHMSA CBOMX AAHHbIX BPEMEHW BbINOJHEHNS. YCTaHOBUTE Caedyowmi naty, 41obbl Takne
NpPorpaMmbl XpaHWIN CBOW OaHHblIE B MeCTax, COBMeCTUMbIX C FHS:

patch -Npl -i ../glibc-2.39-fhs-1.patch
B nokymeHTauum Kk Glibc pekomenayeTtcsa cobupaTb Glibc B 0TA€bHOM KaTanore:

mkdir -v build
cd build

Ybenutech, 4To yTuanTel ldconfig and sln ycTaHoBneHbI B /usr/sbin:
echo "rootsbindir=/usr/sbin" > configparms
3atem nogrotosbTe Glibc K KOMAUAALMK:

../configure
--prefix=/usr
--host=$LFS TGT
--build=$(../scripts/config.qguess)
--enable-kernel=4.19
--with-headers=$LFS/usr/include
--disable-nscd
libc _cv_slibdir=/usr/lib

s s s s

3HauyeHue napaMeTpPoB HAaCTPOUKHM:

e -host=$LFS_TGT, -build=$(../scripts/config.guess)

KoMbuHauma 3TMX onuuin ykasblBaeT Ha TO, 4TO cuctema cbopku Glibc HacTpauBaeTcs Ha Kpocc-
KOMMOUAALUMIO C UCNOSIb30BAaHMEM KPOCC-KOMMOHOBLLMKA MU Kpocc-komnunaTopa B $LFS/tools.

¢ -enable-kernel=4.19

3T0T napameTp no3sonseT Glibc BbINOAHATL KOMNuAALUUo 6ubnnoTekn ¢ nogaepxkon aapa 4.19 n
6onee no3gHux Bepcuid. NMopaepxka 6onee cTapbix A4ep He BKAOYEHA.

o -with-headers=$LFS/usr/include

DTOT apryMeHT N0o3BOASET CKOMNUANPOBATL B1bNOTEKY C 3arosloBOYHbLIMU (hakiaMmn, HeAaBHO
yCTaHOBJIEHHbIMK B KaTanore $LFS/usr/include, Takum obpa3om, nakeTy byneT U3BECTHO, Kakne
byHKUMM ecTb y s4pa, 4Tobbl oNTUMN3NPOBaTL Ceb.
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e libc_cv_slibdir=/usr/lib

DTOT apryMeHT rapaHTupyeT, 4To bubnmorteka bygeT yctaHoBneHa B /usr/lib BMecTo cTaHAapTHOrO
/lib64 Ha 64-OUTHbLIX MaLUMHAaX.

¢ -disable-nscd
MapameTp oTKO4YaeT COOPKY AEMOHA K3Lla CyXObl UMEH, KOTOPLIN 60JbLLE HE NCMOb3YeTCs.

Ha 3ToM 3Tane MOXEeT NosABMTbLCA Ceaylollee npeaynpexmaeHue:

configure: WARNING:

*** These auxiliary programs are missing or

*** incompatible versions: msgfmt

*** some features will be disabled.

*** Check the INSTALL file for required versions.

OTCyTCTBYIOLLAs AN HECOBMECTMMAs nporpamMma msgfmt, kak npasuno, 6e3speaHa. msgfmt
SBNSETCSA YacTblo NakeTa Gettext, KOTOPLIA [OMKEH NPEAOCTABAATL XOCT-AUCTPUBYTUB.

_ NpumMeyaHue
@ MocTynanu coobLLeHNs 0 TOM, YTO 3TOT NakKeT MOXET He KOMMWUIMPOBATLCA NpW
«napannenbHon cbopke». ECiM 3T0 Npon3onaeT, MOBTOPHO 3anyCTUTe KOMaHAy make ¢
napamMeTpom -jl.

CkoMnnnmpyinTe nakert:

make

YCTaHOBUTE NAKeT:

Ba>xHo
Ecnn nepemeHHas LFS HacTpoeHa HenpaBuiibHO, U, HECMOTPSA Ha PeKoOMeHAauuu, Bbl
% BbiMNoNHsAeTe cOOpKy OT MMeHM Nosib3oBaTesnsa root, cneaylollas KoMaHaa YCTaHOBUT
0 TONIbKO 4TO cobpaHHbIn Glibc B Bally XOCT-CMCTEMY, YTO, CKOpPEe BCero, caenaet eé
HeNpUrogHom A5 UCnosib3oBaHus. No3ToMy ABaXKAbl NPOBEPLTE, NPABUJILHOCTb
HaCTPOWMKM Cpelbl U YTO Bbl BOLLJIM B CUCTEMY He MO YY4EeTHOWN 3annckto root, npexae
4yeM 3anyckaTb C/lefYOLLY KOMaHay.

make DESTDIR=$LFS install

3HayeHue onuumn make install:

e DESTDIR=$LFS
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MNepemeHHasa make DESTDIR ncnonb3yeTcs NOYTU BCEMU NaKeTaMun ANs onpeneneHna mecta
yCTaHOBKW nakeTa. ECnn oHa He 3afaHa, N0 YMOMYaHWMIO A5 YCTaHOBKU NCMOJIb3yeTCs KOPHEBON
KaTanor (/). 3aecb Mbl yKa3blBaeM, YTO NakeT JoJKeH OblTb yCTaHoBeH B $LFS, KOTopbIn cTaHeT
KOPHEBbIM KaTasiorom B Pasnene 7.4. «Bxon B okpyxxeHue Chroot»» .

icnpaBbTe XeCTKO 3anporpaMMUPOBaHHbIV MyTb K UCMOJIHAEMOMY 3arpy3yuky B ldd:

sed '/RTLDLIST=/s@/usr@@g' -i $LFS/usr/bin/ldd

BHuMaHue

Ha 3Tom 3Tane HeobXx0aAMMO OCTaHOBUTLCA N yOeanTbCA, YHTO OCHOBHbIE (DYHKLMM
(koMNUNALKMA 1 KOMNOHOBKA) HOBOr0 KPOCC-TyN4einHa paboTaloT A0JIKHbIM 0bpa3om.
Y106bl BLINOHWUTL NPOBEPKY PaboTOCNOCOOHOCTH, BLIMNONHMUTE CeYOLNE KOMAHAbI:

echo 'int main(){}' | $LFS TGT-gcc -xc -
readelf -1 a.out | grep ld-linux

Ecnn Bce paboTaeT npaBuibHO, OWIMOOK ObITh HE AOJIKHO U BbIBOA NMOCAEAHEN KOMaH bl
ObyneT umeTb BUA:

[Requesting program interpreter: /1ib64/1d-1linux-x86-64.50.2]

s>

ObpaTnTe BHMMaHMeE, 4TO Ans 32-pa3psagHbiX MalMH UMS nHTepnpeTaTopa byaeT /lib/ld-
linux.so.2.

Ecnu BbIXxoAHble AaHHble 0TOBpaXkaloTCsA He Tak, Kak yka3aHo Bbllle, Uan nx soodbue
HeT, 3HA4u1T, YTO-TO CAENaHO HenpaBubHO. Pa3bepuTech ¢ npobnemon n nosTopuTe
Laru Bblle, 4Tobbl UCNpaBuTb ee. ITa Npobiema OosKHa ObITh peLleHa, Npexae 4em
Bbl NPOLOJDKUTE.

Kak TonbKo Bce byaeT XopoLuo, yaanuTe TeCcToBbIA daitn:

rm -v a.out

NMpuMmeyaHue
— . CbopKa nakeToB B C/lelylOLLEN r1aBe NOCAYXUT AOMONHUTENIbHOW MPOBEPKON
ﬁ NPaBWJIbHOCTY COOPKM BPEMEHHOIO KPOCC-Ty14erHa. Ecnm kakon-nnbo nakeT, 0cobeHHO
Binutils nnn GCC, He ypgaeTcsa cobpaTb, 3TO YKa3biBaeT Ha TO, YTO YTO-TO MOLLUJO He Tak
C ycTaHoBJsieHHbIMK paHee Binutils, GCC, nnn Glibc.

MoapobHasa nHhopmaums 06 3Tom nakeTe Haxoautca B Pazgen 8.5.3. «Cogepxummoe naketa Glibc.»
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5.6. Libstdc++ u3 GCC-13.2.0

Libstdc++ — 370 cTaHaapTHasa bubanoteka C++. OHa HyXXHa and komaunauum koga C++ (4acTb
GCC HanuncaHa Ha C++), korga mbl cobupann GCC-Mpoxog 1, HaM NPMLWAOCL OTJIOXKUTL eé
YCTaHOBKY, MOTOMY 4TO OHa 3aBucuUT oT bubnnotekn Glibc, koTopoi elle He BbIN0 B LLENEBOM
KaTanore.

MpubnnsnTenbHoe BpemMs cOOpKu: 0.2 SBU
Tpebyemoe OMCKOBOE NPOCTPaAHCTBO: 1.1 GB

5.6.1. YcTaHoBKa 6ubnuoTteku Libstdc++

NMpumeyaHue
@ Libstdc++ sBnsietcs 4acTbto ncxogHmkoB GCC. CHaYvana Bbl AOJKHbI pacrnakoBaTb
apxme GCC u nepenTun B KaTanor gcc-13.2.0.

Co3pante oTaenbHbIN KaTanor cbopku ansd libstdc++ n nepengute B Hero:

mkdir -v build
cd build

MoprotosbTe libstdc++ kK kKomnunauun:

../libstdc++-v3/configure
--host=$LFS TGT
--build=$(../config.quess)
--prefix=/usr
--disable-multilib
--disable-nls
--disable-libstdcxx-pch \
--with-gxx-include-dir=/tools/$LFS TGT/include/c++/13.2.0

s s

3HavyeHMe napaMeTpPoB HAaCTPOMUKM:

e -host=...

YKa3bIBaeT, YTO AO/KEH MUCMONb30BaThCA KPOCC-KOMMUAATOP, KOTOPLIN Mbl TOJIbKO 4TO cobpanu,
BMECTO TOro, KOTOpbI HaxoamTcs B /usr/bin.

e -disable-libstdcxx-pch

DTOT apryMeHT NpeaoTBpalLaeT yCTaHOBKY NpeABapuTebHO CKOMMUANPOBaHHbIX include-gaiinos,
KOTOpblE Ha AAaHHOM 3Tane He HYXHbl.

e -with-gxx-include-dir=/tools/$LFS_TGT/include/c++/13.2.0

YKa3blBaeT KaTanor yctaHoBku ans include-gannos. MNockonbky libstdc++ aBnsetcs ctaHoapTHOM
ounbnnotekon C++ ons LFS, 3TOT KaTanor 4OJHKEH COOTBETCTBOBAaTb MECTOMOJIOXKEHWIO, B KOTOPOM
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20:16

komnunatop C++ ($LFS TGT-g++) byaeT nckatb CTaHAapTHbIE BKAOYaeMble hannbl C++. Mpw
0bbl4yHOM cbopke 3Ta NHGpopMaLMa aBTOMaTUYeCKn nepenaetcs B Libstdc++ npu BeinonHeHUn
configure 13 kaTanora BepxHero ypoBHs. B HalleM cnyyae 3Ta MHopMauus foskHa bbiTb yKka3aHa
sBHO. Komnunsatop C++ gobasut nyTb sysroot $LFS (ykazaHHbii npu cbopke GCC Mpoxod 1) K nyTu
noncka include-annos, No3ToMy hakTU4eCKN OH ByaeT NckaTb B

$LFS/tools/$LFS TGT/include/c++/13.2.0. KombunHaumsa nepemeHHon DESTDIR (B npvBeAeHHON HUXe
KoMaHae make install) n 3Toro aprymeHTa obecneymBaeT yCTaHOBKY 3aro/0BOYHbLIX (halnioB Tyaa.

CkomnunupynTte Libstdc++, BbINOAHUB:
make
YcTaHoBuTe BubnnoTteky:
make DESTDIR=$LFS install
Ypnanute apxuHble hannbl libtool, NOCKONbKY OHM MOTEHUMaIbHO ONACHbLI NPY KPOCC-KOMMUASALUN:
rm -v $LFS/usr/lib/lib{stdc++{,exp,fs},supc++}.la

MoapobHasa nHpopmaums ob 3Tom nakeTe HaxoanTcs B Pasgene 8.28.2. «Coaepxunmoe naketa GCC.»
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