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e chapter04

CopeprxaHue

5.1. BeepeHwne

5.2. Binutils-2.42 - Mpoxopg 1

5.3. GCC-13.2.0 - Mpoxopn 1

5.4. 3aronoBo4Hble hannbl Linux-6.7.4 API
5.5. Glibc-2.39

5.6. Libstdc++ 13 GCC-13.2.0

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 OOKYMEHTaUWN NakKe
co3gaanmMm ero.

mkdir -v build
cd build

NMpuMeyaHue
: Inda Toro, 4Tobbl 3Ha4eHMa SBU, nepeyncineHHble B OCTasAbHOM YacTW KHWUMK, Oblan Bam
@ Nnosie3Hbl, N3MepbTe BPpeMs, Heobxoanmoe ans cOOpKM 3TOro NakeTa, HaunHas C
HaCTPOWMKM 1 3aKaH4MBas yCTaHOBKOW. YTobbl 40OUTLCA 3TOro, 06epHNTE KOMaHAbI
cbopkm komaHgowm time: time { ../configure ... & make && make install; }.

Tenepb noarotoBbTe Binutils kK kKoMnnaaumm:

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

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

--enable-default-hash-style=gnu

«3Ha4YeHne NapaMeTpPoOB HACTPOMNKM:»

e -prefix=$LFS/tools
YKa3blBaeT cueHaputo configure noaAroToBUTb K yCTaHOBKe nakeT Binutils B kaTanor $LFS/tools.
e -with-sysroot=$LFS

[na KpoCC-KOMNASAUMK YKa3biBaeT cucteme cbopkm uckatb B $LFS 6ubnmoTtekmn Leneson CUCTEMBI,
ecan Heobxoanmo.

e -target=$LFS_TGT

[MOCKOJNIbKY Ha3BaHWe MalUMHbI B 3Ha4YeHun nepeMeHHon LFS TGT MoXeT oT/n4aThCa OT 3Ha4YeHus,
KOTOpOe BO3BpaLlaeT cueHapun config.guess, 3TOT apryMeHT yKaxkeT cueHapuio configure Kak
HacTpouTb cuctemy cbopku naketa Binutils 4na co3gaHna KpOCC-KOMMOHOBLLMKA.
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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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20:39

KoMNnnaunto 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; }

nu && make && makes 1

IN OTYET C YKa3aHNEM NPUMEPHOro BpeMeHn cbopkm

Mepennem B KaTasior sources n yaanum 6onee He Hy>)KHbIN Pa30PXUBMPOBAHHbBIN KaTasior
binutils-2.42

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

wmtils-2.42/build$ cd ../..

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

5.3. GCC-13.2.0 - NMpoxopn 1

MakeT GCC copepxunT Konnekumio komnmnstopos GNU, koTopas Bkato4aeT komnmnstTopbl C u C++.

MpnbnnsnTenbHoe Bpems cOoOpKu: 3.8 SBU
Tpebyemoe oMCKOBOE MPOCTPaAHCTBO: 4.1 GB
NMpumeyaHue

4TO 1 B N10BON Apyron rnase, cnefgynTe MHCTPYKLMM KOTOPYHO NOJyYnsiM paHee
(MHcTpyKuMK No cbopke nakeToB). CHavyasna pacnakynTe naket gcc-13.2.0 u3 apxuBea, a
3aTeM nepenanTe B CO34aHHbIA KaTaJsior. ToJIbKO NOC/ie 3TOro c/iefyeT NpucTynuTb K
NPUBEAEHHBIM HUXE MHCTPYKLUNAM.

i- i B 3Tol rnaBe 4acTo BO3HMKAKOT Henopa3yMeHnA, XoTd NPUMEHAIOTCA TE XKE rnpoueaypsl,

https://wwoss.ru/ Printed on 2025/09/08 03:00


https://wwoss.ru/lib/exe/detail.php?id=software%3Alinux_server%3Alfs-example%3Achapter05&media=software:linux_server:lfs-example:lfs_example_74.png
https://wwoss.ru/lib/exe/detail.php?id=software%3Alinux_server%3Alfs-example%3Achapter05&media=software:linux_server:lfs-example:lfs_example_73.png
https://wwoss.ru/lib/exe/detail.php?id=software%3Alinux_server%3Alfs-example%3Achapter05&media=software:linux_server:lfs-example:lfs_example_75.png
https://wwoss.ru/doku.php?id=software:linux_server:lfs:chapter08#binutils-242
https://wwoss.ru/doku.php?id=software:linux_server:lfs:chapter08#binutils-242
https://wwoss.ru/doku.php?id=software:linux_server:lfs:partintro#iii_общие_инструкции_по_компиляции

2025/09/08 03:00 5/14 YacTb lIl. TnaBa 5. Cbopka Kpocc-TynyenHa

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-1libgomp
--disable-libquadmath
--disable-libssp
--disable-libvtv
--disable-libstdcxx
--enable-languages=c, c++

P P A L G Y G A A e

«3Ha4yeHne NapaMeTpPoOB HACTPOMNKM:»

e -with-glibc-version=2.39

STOT napaMeTp yKa3biBaeT Bepcuto Glibc, koTopas byaeTt ncnonb3oBaTbCs Ha Lieneson cucteme. OH
He nMeeT OTHOoLWeHKA K libc xocT-gucTpubyTmea, NOTOMY 4TO BCE, CKOMMUANPOBAHHOE B 3TOM
pa3fene, byneT BbINOAHATHCA B cpene chroot, koTopas n3onmposaHa oT libc xocT-gucTpubyTnea.

¢ -with-newlib

Mockonbky paboTatowasn bubnmoteka C ewwe HeAOCTYNHa, 3TO rapaHTUPYeT, YTO KOHCTaHTa
inhibit_libc 6yneT onpeneneHa npu cbopke libgcc. 3To NnpenoTepallaeT KoMAnaaumio atoboro Koaa,
Tpebytowero nogaepxku libc.

¢ -without-headers

Mpwn co3gaHunn NonHoro kpocc-komnunatTopa GCC TpebyeT Hann4yma CTaH4APTHLIX 3ar0/I0BKOB,
COBMECTUMBIX C LLeNEeBON CMCTEMON. [1NS HALLMX Lenen 3Tu 3arojloBKM He NoHagobaTcs. 3ToT
napameTp npenoTepaLtaeT nx nonck GCC.

¢ -enable-default-pie n -enable-default-ssp

3T napameTpbl N03B0AAT GCC No yMoNYaHMIO KOMNUANPOBaTL NPOrpaMMbl C HEKOTOPbIE
byHKUMAMK ycunmeatowmmm besonacHocTb (6onee nogpobHas nHopMaLmsa 0 HUX NpUBELEHA B
npumedaHue o PIE n SSP B nase 8). Ha naHHOM 3Tane 370 He SBASETCS CTPOro obsa3aTenbHbIM,
MOCKOJIbKY KomMnunaTop byaeT co3gaBaTh TO/IbKO BPEMEHHbIE NCMOHSAEMbIE (halnbl. Ho nydlwe,
4TObbl BPpEMEHHbIE NAKETbI ObIIN MaKCMMasIbHO NPUBAMXEHbI K TeM, 4TO ByayT B rOTOBOW CUCTEME
LFS.

¢ -disable-shared

970T napameTp 3acTaBnsdeT GCC cTaTnyYeckm CBA3bIBaTb CBOU BHYTPeHHMe bnbnnoteku. OH
Heobxoanm noTomy 4T0 0bwme Gubnnotekn TpebytoT Glibc, KOTOPLIN elle He YCTAaHOBJEH 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 HEe CKOMMUANPOBATbLCS Npu COOpKe KPOCC-KOMMUASATOPA U HE HYXXHbI A5 3af4a4 Kpocc-
KoMnunaumm spemeHHon libc

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

KOTOpPble HY>XHbI cenyac.

ecnn ysnonnmn owmnbkuy, NOBTOPUTE NOArOTOBKY

1f=s nnt 1435

fe:

Ckomnunupyinte GCC, BbIMOJHUB:

time make

fic portions of Makefiles... no
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Bo Bpems cbopku GCC ycTaHOBMWA Napy BHYTPEHHUX CUCTEMHbIX 3ar0/10BOYHbIX (hanioB. OBbIYHO
O4MH 13 annos limits.h, BKAOYaeT COOTBETCTBYOLWNE CUCTEMHbIE orpaHnyeHuns limits.h, B faHHOM
cnyyae $LFS/usr/include/limits.h. OgHako Bo Bpems cbopkn GCC $LFS/usr/include/limits.h He
CyLLeCcTBYeT, NO3TOMY TOJIbKO YTO YCTAHOBJIEHHbIA BHYTPEHHWI 3aro/I0BOYHbIV (hala ABaseTcs
4aCTUYHbIM, aBTOHOMHbIM (PalJIOM N HE BKJIIOYAET pPacLUMPEHHbIe PYHKLUN CUCTEMHOrO hanna.
3TOro goctaToyHo ans cbopkm Glibc, HO NOAHBIN BHYTPEHHMIN 3ar0N0BOYHbIN hali NoOHazobuTca
no3»xe. Co3ganTe NOHY BEPCUIO BHYTPEHHEr0 3aro/jIoBOMHOM0 hania C NOMOLLbI0O KOMaHAbI,
NOEHTUYHON TON, 4TO cuctemMa cbopkm GCC ncnonb3yeT 06bIYHO:

NMpuMmeyaHue
B npuseaeHHON HMXXe KOMaH/e NMOKa3aH NpuMep NoACTaHOBKMN BIOXKEHHbIX KOMaHA,
@ MCNONb3ys ABa MeToAa: 0bpaTHbIE KaBblYKM U KOHCTPYKLMIO $(). EFO MOXHO 6b1s10 6bl
nepenucaTb, MCMONb3ysa OAUH U TOT XXe MeToh ANng obenx 3aMeH, HO CAENaHO Tak,
4TOOblI NPOAEMOHCTPUPOBATDL, KaK X MOXXHO MCMOJIb30BaTb OAHOBPEMEHHO. B Lienom
mMeTon $() npeanoyTUTENbHEE.

Bbingem n3 katanora build

cd

1fs:/mnt/1f .0

Co3pagum noJsiHy BEPCUIO BHYTPEHHEro 3arosioBka C NMOMOLLbI0 KOMaHAb!

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

1lfs

MoapobHasa nHhopmaums 0b aTom nakeTe Haxoantca B Pasgene 8.28.2. «Coaepxxumoe naketa GCC.»

5.4. 3arosoBoy4Hble pannbl Linux-6.7.4 API

3arosioBo4Hble danbl Linux API (B linux-6.7.4.tar.xz) npegocTtasnaioT APl sapa 415 MCnosib30BaHUA
Glibc.

MpubnusntensHoe Bpems cOoOpKu: mMeHee 0.1 SBU
Tpebyemoe ANCKOBOE NMPOCTPaAHCTBO: 1.5GB

5.4.1. YcTaHOBKa 3aroJsIoBO4HbIX (paunos

A8po Linux 0OHKHO NpefoCTaBAsATb UHTEePGENC NPUKAAZHOr0 NporpaMMuposanus (API) gns
ncnonb3oBaHus cuctemHon bubnuotekon C (Glibc B LFS). 3To nenaetcs nyTem yCcTaHOBKU
3arosioBoYHbIX (pansioB C, KOTOPbIE MOCTaBAAOTCSA B apXmBe C UCXOAHbIM KOAOM sifpa Linux.

YbeauTech, 4TO B NaKeTe HET yCTapeBLUmMX (hannos:
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make mrproper

Tenepb N3BJIeKNTE BUAMMbIE M0J1b30BaTESII0 3aroJIoBOYHbIE (Palbl A4pa U3 MCXOAHOrO Koaa.
PekomeHayemblin ciocob make «headers_install» ncnonb3oBaTh HeNb3s, Tak Kak 418 3T0ro
TpebyeTcs rsync, KOTOPbIN MOXET ObITb HEAOCTYMEH. 3aro/ioBoOYHbIE Panibl CHavana NOMELLATCA B
Jusr, a 3aTeM KOMupYyIOTCS B HY>XHOE MecCTO.

make headers

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

5.4.2. Copep>xuMmoe 3arosioBo4HbIx ¢paunos Linux API

/usr/include/asm/*.h, /usr/include/asm-generic/*.h, /usr/include/drm/*.h,
fusr/include/linux/*.h, fusr/include/misc/*.h, /usr/include/mtd/*.h,
/usr/include/rdma/*.h, /usr/include/scsif*.h, /usr/include/sound/*.h,
/usr/include/video/*.h, and /usr/include/xen/*.h

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

YcTaHOBJIEHHbIEe
3aroJIoBoOYHbIe
pannbi:

Co3paHHble KaTaNoru:

KpaTkoe onucaHue

Jusr/include/asm/*.h 3aronoBoYHble hannbl Linux APl ASM
Jusr/include/asm-generic/*.h|3aronoso4Hble annsl Linux APl ASM Generic
Jusr/include/drm/*.h 3aronoBoyHble (hannbl Linux APl DRM
Jusr/include/linux/*.h 3aronoBoYHble ganbl Linux API Linux
Jusr/include/misc/*.h 3aronoBoYHble hanbl Linux APl Miscellaneous
Jusr/include/mtd/*.h 3arosioBoyHble hanabl APl MTD
usr/include/rdma/*.h 3arosioBoYHble thansbl Linux APl RDMA
/usr/include/scsi/*.h 3aronoBoYHble gannbl Linux APl SCSI
Jusr/include/sound/*.h 3aronoBo4yHble hannbl Linux APl Sound
Jusr/include/video/*.h 3aronoBoYyHble hannbl Linux APl Video
Jusr/include/xen/*.h 3aronoBoYHble dannbl Linux APl Xen

5.5. Glibc-2.39

MakeT Glibc coaepXuT ocHoBHYtO BubnnoTeky C. 3Ta bubnnoteka NpenoCcTaBaSeT OCHOBHbIE
npoueaypbl 4as BblAeneHna NnaMaTu, NoucKa B KaTanorax, OTKPbITUS U 3aKPbITUA (DalioB, YTEHUS 1
3anucu annos, 0bpaboTkm CTPOK, CONOCTaBAeHNS C 06pa3LLOM, apuPMETHKIM 1N TakK fanee

MpnbnnsntensHoe Bpems cOopKu: 1.5 SBU
Tpebyemoe OnCKoBOe MPOCTPAHCTBO: 846 MB

5.5.1. YcTtaHoBKa nakeTta Glibc

Bo-nepBbiX, cO34aMTe CUMBOJINYECKYIO CChINKY AN COOTBETCTBMA TpeboBaHuam LSB. Kpome Toro,
L1189 COBMECTUMOCTU C Xx86_64 co3fanTe CMMBOINYECKYIO CCbISIKY, HEOBX0AMMYIO 15 NPaBUIbHON
paboTbl 3arpy3ymka guHammn4yeckon bubnmorteku:
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case $(uname -m) in
1786) In -sfv ld-linux.so0.2 $LFS/1lib/1d-1lsb.so0.3
x86 64) ln -sfv ../lib/ld-1linux-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

__ NpumMeyaHue
@ MpvBeneHHas Bbie KOMaHAa BepHa. KoMaHAa In uMeeT HECKOJIbKO BapMaHTOB
CMHTaKCuKca, No3ToMy o0bsa3aTenbHO 03HaKOMbTECH € info coreutils In n In(1), npexae
yem coobuwaTb 06 owwnbKe.

HekoTopble nporpaMmbl, ncnonb3ytowme Glibc, npumeHsaoT HecoBMecTuMbin ¢ FHS kaTanor /var/db
ANS XpaHEeHMSA CBOMX AAHHbIX BPEMEHM BbINOJHEHNS. YCTaHOBUTE Caedyowmmn naty, 41obbl Takne
NporpaMmmbl XpaHWJn CBOW OaHHble B MeCcTaX, COBMeCTuMbIX C FHS:

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

mkdir -v build
cd build

Ybegutech, 4Tto yTnanTsl Idconfig and sin yctaHoBneHbl B /usr/sbin:
echo "rootsbindir=/usr/sbin" > configparms
3aTem nogroTtoBbTe GlibCc K KOMAUAAUNN:

../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

3HauyeHue napaMeTpPoB HAaCTPOUKHMU:

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

KoMbuHaumsa 3TMX oNuuin yKasblBaeT Ha To, 4TO cuctema cbopku Glibc HacTpanBaeTCs Ha KpoCC-
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KOMMMWAALMIO C MCMOSIb30BaHNEM KPOCC-KOMMOHOBLLMKA M Kpocc-koMmnunaTopa B $LFS/tools.
¢ -enable-kernel=4.19

3ToT napameTp no3eoaseT Glibc BbINONHATL KoMNUAAUMio BubanoTekn ¢ nognepxkon sapa 4.19 n
6onee no3gHUx Bepcuii. Moaaep)xka bonee cTapbix Aep He BKOYEHa.

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

3TOT apryMeHT MO3BOJISIET CKOMMUANPOBATL BBAMOTEKY C 3aro/IoBOYHbIMI (hatiamu, HeaBHO
yCTaHOBNEHHbIMM B KaTanore $LFS/usr/include, Takum obpasom, nakeTy 6yaeT n3BecTHO, Kakue
YHKUMM eCcTb y a4pa, 4Tobbl ONTUMIU3UPOBaTL Cebs.

e libc_cv _slibdir=/usr/lib

OTOT apryMeHT rapaHTupyeT, 4To bubnmorteka byaeT yctaHoBNneHa B /usr/lib BMecTo cTaHAapTHOrO
/lib64 Ha 64-OUTHLIX MaLUMHaX.

e -disable-nscd
MapameTp oTKAOYaeT COOPKY AEMOHaA K3La Cy>Xbbl UMeH, KOTOpPbLIA BoNbLUe HE NCNOMb3YETCS.

Ha 3ToM 3Tane MOXET NosABMTbLCA C/ieaytollee npeaynpexmaeHue:

configure: WARNING:

*** These auxiliary programs are missing or

*** incompatible versions: msgfmt

*** some features will be disabled.

*** Check the INSTALL file for required versions.

OTcyTCTBYIOWAN UM HECOBMECTMMas nporpamma msgfmt, kak npasuno, 6esspenHa. msgfmt
SIBNIAETCA 4acTblo NakeTa Gettext, KOTOPbIV AOMKEH NPELOCTaBAATb XOCT-AUCTPUBYTHB.

~ NpumeuaHue
6 MocTynann coobLleHNS O TOM, 4YTO 3TOT MaKEeT MOXET HE KOMMUINPOBATLCS Npu
«MNapannensHon cbopke». ECn 3T0 Npon3onaeT, NOBTOPHO 3anyCTUTE KOMaHay make ¢
napameTpom -j1.

CKOMMMANPYITE NaKeT:

make

YcTaHOBUTE MakKeT:

Ba)xHo

0 Ecnv nepemeHHas LFS HacTpoeHa HenpaBuibHO, K, HECMOTPS Ha PeKoOMeHAaLunu, Bbl
BbIMOJIHSIeTE COOPKY OT MMEHU NoJIb30BaTeNd root, cieaytollasd KoMaHaa YyCTaHOBUT
TOJIbKO 4TO cobpaHHbI Glibc B Bally X0CT-CMCTEMY, YTO, CKOpee BCEro, caenaet eé
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HEeNpPUrogHon Aas NCNoJib30BaHMs. Mo3ToMy ABaXK bl NPOBEPbLTE, MPaBUIbHOCTb
HACTPOWKW Cpelbl U YTO Bbl BOLL/IM B CUCTEMY He MOJ YYETHOMN 3anncblo root, npexae
4yeM 3anycKaTb CNefyoLLy0 KOMaHAYy.

make DESTDIR=$LFS install

3HayeHue onuuu make install:

e DESTDIR=$LFS

MepemeHHas make DESTDIR ucnonb3yeTca N0YTU BCEMU NakKeTaMu 4119 onpefesieHns MecTta
yCTaHOBKW nakeTa. ECnn oHa He 3afiaHa, Mo YMOMYaHWMIO A5 YCTaHOBKU NCMOJIb3yeTCsH KOPHEBON
KaTanor (/). 3aecb Mbl yKa3blBaeM, YTO NaKeT AoJKeH O6biTb yCTaHOBEH B $LFS, KOTOpLIN CTaHeT
KOpHEBbIM KaTasioroM B Paszgene 7.4. «Bxon B okpyxeHue Chroot»» .

icnpaBbTe XeCTKO 3anporpaMMUPOBaHHbLIN MYTb K UCMONIHAEMOMY 3arpy34uky B ldd:

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

BHuMaHue

Ha 3Tom 3Tane HeobxoAnMO OCTaHOBUTLCA N yOeaANTbCA, HTO OCHOBHbIE (PYHKLMM
(KOMAMAAUKUSA 1 KOMMOHOBKA) HOBOIO KPOCC-Ty14erHa paboTatoT AOJKHBIM 0Opa3oMm.
YT106bI BEINOAHUTL NPOBEPKY PaboTOCNOCOBHOCTM, BLINOIHUTE CIEAYIOLME KOMaHAbI:

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

Ecnu Bce paboTaeT npaBuabHO, OWMBOK BbITb HE AOJIKHO 1 BbIBOA MNOCTEAHEN KOMaHAbI
ObyneT umeTb BMA:

[Requesting program interpreter: /1ib64/1d-1inux-x86-64.s0.2]

ObpaTnTe BHMMaHKeE, 4TO NS 32-pa3psaaHbiX MalWH NMSA nHTepnpeTaTopa byaeT /lib/ld-
linux.so.2.

Ecnv BbiIx0AHbIE AaHHbIE 0TOOPaXKaTCA He TakK, Kak YKa3aHo Bbille, Uan nx soobuie
HeT, 3HA4MT, YTO-TO CAENAaHO HeNpaBWbHO. Pa3bepuTtech ¢ npobnemont n noBTopuUTe
aruy Bollwe, 4Tobbl MCNpaBnTbL ee. dTa NpobaemMa AoKHa ObITb peLleHa, Npexae Yem
Bbl MPOAOJIKNTE.

Kak TonbKo BCe ByaeT XOopoLlo, yaaamTe TeCcToBbIA (aii:

rm -v a.out
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NMpumeyaHue
-~ Cbopka nakeToB B cnefyloLlen rnase nocayXUT AOMNOSHUTENbHON NPOBEPKOM
@ NPaBUIbHOCTY COOPKM BPEMEHHOI0 KPOCC-TyNn4enHa. Ecnm kakon-nnbo naket, ocobeHHo
Binutils nnn GCC, He yaaeTcs cobpaTb, 3TO yKa3blBaeT Ha TO, YTO YTO-TO MOLUJIO HE TakK
C yCTaHoBJIeHHbIMY paHee Binutils, GCC, nan Glibc.

MoapobHasa nHhopmaums 06 3Tom nakeTe Haxoautca B Pa3gen 8.5.3. «Cogepxumoe naketa Glibc.»

5.6. Libstdc++ u3 GCC-13.2.0

Libstdc++ — 310 cTaHOapTHasa bubnmoteka C++. OHa Hy)XHa Ans KoMmnunauum koga C++ (4acTb
GCC HanucaHa Ha C++), korga mbl cobupann GCC-Mpoxoa 1, HaM NPULLNOCE OTJIOXKUTL €€
YCTa@HOBKY, MOTOMY 4TO OHa 3aBuCUT oT bubnnotekn Glibc, koTopoi ewle He 610 B LLENEBOM
KaTanore.

MpubnnsnTenbHoe BpemMs COOpKu: 0.2 SBU

Tpebyemoe oMCKOBOE MPOCTPaAHCTBO: 1.1 GB

5.6.1. YcTaHOoBKa 6ubnuoteku Libstdc++

NMpuMmeyaHue
@ Libstdc++ saBnsetcs 4acTblo ncxogHukos GCC. CHavana Bbl LO/MKHbI pacnakoBaTh
apxme GCC n nepenTun B KaTanor gcc-13.2.0.

Co3pnanTe oTAeNbHbIN KaTanor cbopkm ans libstdc++ n nepenanTe B HEro:

mkdir -v build
cd build

MoprotoBbTe libstdc++ kK kKomnunayuu:

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

s s s

3HavyeHue napaMeTpPoB HAaCTPOMUKM:

¢ -host=...
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YKa3blBaeT, 4TO AO/HKEH UCMOJIb30BaTbCA KPOCC-KOMMUASATOP, KOTOPLIA Mbl TOIbKO 4TO cobpann,
BMECTO TOro, KOTOpbIN HaxoauTcs B /usr/bin.

¢ -disable-libstdcxx-pch

OTOT apryMeHT npenoTBpaLlaeT yCTaHOBKY NpeaBapuTebHO CKOMAUANMPOBaHHLIX include-annos,
KOTOPbIE Ha A@HHOM 3Tarne He HY>XHbl.

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

YKa3blBaeT KaTanor ycTaHoBKM An4 include-hannos. MockoneKy libstdc++ aBnsetcs ctaHfapTHON
6ubnnotekon C++ ans LFS, 3TOT KaTanor AOJXKEH COOTBETCTBOBATh MECTOMOIOXKEHWNIO, B KOTOPOM
koMmnunatop C++ ($LFS TGT-g++) byaeT nckatb cTaHAapTHblE BKAOYaeMble annbl C++. Mpu
0bbl4HOM cbopKe 3Ta MHopMaLma aBToMaTUYeCcKn nepefaeTca B Libstdc++ npu BbInoAHeHWM
configure n3 KaTasiora BEpxXHero ypoBHs. B Hallem cnyyae 3Ta UHopMauns AoMKHa bbiTb yKa3aHa
fBHO. Komnunatop C++ nobasuTt nyThb sysroot $LFS (yka3saHHbIN npu cbopke GCC Mpoxon 1) K nyTu
noncka include-annos, N03TOMy (hakTU4eCKM OH ByaeT UckaTb B
$LFS/tools/$LFS_TGT/include/c++/13.2.0. KombrHauus nepemMeHHon DESTDIR (B npyBeLeHHON HUXe
KoMaHae make install) n 3Toro aprymeHTa obecneymBaeT yCTaHOBKY 3aro/0BOYHbIX (halnioB Tyaa.

CkomnunupynTte Libstdc++, BbINOAHUB:
make
YctaHoBuTe GubnnoTteky:
make DESTDIR=$LFS install
Ypanute apxmBHble dannbl libtool, NOCKOAbKY OHM NOTEHLMaNbHO OMaCHbI MPU KPOCC-KOMMUASLMN:
rm -v $LFS/usr/lib/lib{stdc++{,exp,fs},supc++}.1la

MoapobHasa nHpopmaums ob aTom nakete Haxoantca B Pasgene 8.28.2. «Conepxxumoe naketa GCC.»
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