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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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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

Ha xocTax x86_64 n3MeHNTe UMs KaTasora no ymondaHuo ans 64-6utHeix 6nbnnoTek Ha «lib»:

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

esac
B pokymeHTaumm kK GCC pekomeHayeTcs cobmpaTtb GCC B 0TAEe/IbHOM KaTanore:

mkdir -v build
cd build

MoprotoebTe GCC K KOMNUASLUN:

../configure
--target=$LFS TGT
--prefix=$LFS/tools
--with-glibc-version=2.39
--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 A A A

3HayeHue napaMeTpPoOB HAaCTPOMUKM:
e -with-glibc-version=2.39

STOT napameTp yKa3biBaeT Bepcuto Glibc, koTopas byneTt ncnonb3oBaTbCs Ha Leneson cucteme. OH
He NMeeT OTHOLWeHUS K libc xocT-auctpnbyTrBa, NOTOMY 4TO BCE, CKOMMUINPOBAHHOE B 3TOM
pa3gene, byneT BbINOAHATLCA B cpefe chroot, koTopas n3onnposaHa oT libc xocT-agncTpnbyTnBa.
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¢ -with-newlib

MockonbKy paboTatowasn bubnmorteka C elle HeAOCTYNHA, 3TO FapaHTUPYET, YTO KOHCTaHTa
inhibit_libc 6yneT onpenenerHa npu cbopke libgcc. 3To NnpefoTepallaeT KoMnuaaumio atoboro Koaa,
Tpebytowero nogaepxku libc.

o -without-headers

Mpwn co3paHunn NonHoro kpocc-komnunaTopa GCC TpebyeT Hann4ma CTaHAAPTHLIX 3ar0/I0BKOB,
COBMECTUMbIX C LieSIeBON CUcTeMon. [N Halmx uenen 3Tu 3aronoBky He NoHafobsaTcs. 3ToT
napameTp npenoTepaLtaeT nx nonck GCC.

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

3T napameTpbl N03B0AAT GCC No yMoAYaHMIO KOMNUANPOBaTL NPOrpaMMbl C HEKOTOPbIE
byHKUMAMK ycunmeatowmmm besonacHocTb (6onee nogpobHas nHdopMaLmsa 0 HUX NpUBEEHA B
npumedaHue o PIE n SSP B nase 8). Ha faHHOM 3Tane 370 He SBASETCS CTPOro obsa3aTenbHbIM,
MOCKOJIbKY KoMnunaTop byaeT co3gaBaTb TO/IbKO BPEMEHHbIE NCMOHSAEMbIE (halnbl. Ho nyduwe,
4TObObl BpEMEHHbIE MaKeTbl 6blI MakCMManbHO NPMBANXKEHbI K TEM, 4TO ByAyT B FOTOBOWN cucTEME
LFS.

¢ -disable-shared

3ToT napameTp 3acTaBnseT GCC cTaTnyecky CBA3bIBaTb CBOW BHyTpeHHMe bubnmotekn. OH
Heobxoaum noTomy 4T0 0bwme Gubnnotekn TpebytoT Glibc, KOTOPLIN elle He YCTAaHOBJEH B LIENIEBOW
cucTeme.

¢ -disable-multilib

Ha x86_64, LFS He nogaepxusaeT KoH(Urypauuo multilib. 9ToT aprymMeHT HMKaK He BANSeT Ha
paboTy C apxuTeKkTypomn x86.

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

OTW apryMeHTbl OTKJIOYA0T NOAAEPXKKY paclUMpeHmnin ans paboTbl C MHOronoToOYHOCTLIO, libatomic,
libgomp, libquadmath, libssp, libvtv n ctaHaoapTHon 6ubnmotekn C++ COOTBETCTBEHHO. DTU PYHKLUN
MOryT He CKOMMUAMPOBATLCA Npy COOPKe KPOCC-KOMNUAATOPA U HE HY>XHbI ANS 3a4a4 Kpocc-
KoMnunaumm spemeHHon libc

e -enable-languages=c,c++

3ToT napameTp obecneymBaeT cOOPKY TOIbKO KOMNUAATOPOB C U C++. 3TO € AUHCTBEHHbIE H3bIKY,
KOTOpPbIE HY>XXHbI Cenyac.

Ckomnunupynte GCC, BbIMOJIHUB:
make

YCTaHOBMTE NaKeT:
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make install

Bo Bpems cbopku GCC yCcTaHOBMWA Napy BHYTPEHHUX CUCTEMHbIX 3ar0/I0BOYHbIX (hansioB. OBbIYHO
OAMH 13 dannos limits.h, BKAOYaeT COOTBETCTBYOLLNE CUCTEMHbIE orpaHnyeHuns limits.h, B faHHOM
cnyyae $LFS/usr/include/limits.h. OgHako Bo Bpema cbopkn GCC $LFS/usr/include/limits.h He
CyLLeCTBYeT, NO3TOMY TOJIbKO YTO YCTAHOBJIEHHbIA BHYTPEHHWI 3aro/I0BOYHbIV (halnn ABaseTcs
4YaCTUYHbIM, aBTOHOMHbIM (PaN/IOM N HE BKJIIOYAET pPacCLUMPEHHbIe PYHKLUN CMCTEMHOrO haina.
3Toro goctaToyHo ans cobopku Glibc, HO NONHBIN BHYTPEHHMI 3ar0N0BOYHbBIN (hal NoHazobuTca
no3»e. Co3ganTe NOHY BEPCUIO BHYTPEHHEr 0 3aro/JI0BOMHOM0 harnia C NOMOLLbI0O KOMaHAbI,
NOEHTUYHON TON, 4TO cuctemMa cbopkm GCC ncnonb3yeT 06bIYHO:

MpumeyaHune
B npuBeneHHON HWXe KOMaHAE NMokKasaH npuMep noAacTaHOBKYN BJIOXKEHHbLIX KOMaH,
@ NCNoNb3ys ABa MeToAA: 0bpaTHbIE KaBblYKM U KOHCTPYKLMIO $(). EFO MOXHO 6b1s10 6bl
nepenuncaTtb, UCNOJIb3YSA OAMH W TOT XXe MeToA Ans 0benx 3aMeH, HO CAeNaHo Tak,
4TOObI NPOAEMOHCTPUPOBATDL, KaK MX MOXXHO MCNOJIb30BaTb OA4HOBPEMEHHO. B Lenom
mMeTon $() npeanoyTUTENbHEE.

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 aTom nakete HaxoanTca B Pasgene 8.28.2. «Conepxxumoe naketa GCC.»

5.4. 3aronoBoy4Hble hannbl Linux-6.7.4 API

3arosioBo4Hble ansbl Linux API (B linux-6.7.4.tar.xz) npegocTtasnaioT APl sapa 415 MCNoJb30BaHUA
Glibc.

MpnbnnsntensHoe Bpems cbopku: meHee 0.1 SBU
Tpebyemoe onCKoBOE NPOCTPaAHCTBO: 1.5GB

5.4.1. YcTaHOBKa 3aroJIoBO4HbIX (paunos

A8po Linux 0OJHKHO NpefoCTaBAsATh UHTEeP(ENC NPUKNAZHOro nporpamMMmuposanus (API) gns
NCnosb30BaHUs cuctemHon 6ubnuotekon C (Glibc B LFS). 3To fenaeTcs nyTemM yCTaHOBKU
3aroJioBoYHbIX (harnnoB C, KOTOPble NOCTABAATCA B apXmBe C UCXOAHbIM KOLOM siapa Linux.

YbenonTech, 4TO B MaKeTe HeT yCTapeBLNX (alnios:
make mrproper

Tenepb n3BNeKNTE BUAMMbIE M0Jb30BATES0 3aro/IoBOYHbIE (harbl s4pa U3 MCXOAHOro Koaa.
PekomeHayemebin cnocob make «headers_install» ncnonb3oBaTb HEMb3A, TaK Kak 415 3TOr0
TpebyeTcs rsync, KOTOpbI MOXeT BbITb HEAOCTYNEH. 3aroN0BOYHbIE (hansibl CHavala NOMeLLATCS B
Jusr, a 3aTeM KONMpytTCs B HY)KHOe MecCTO.
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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,

::::::::::::'e Jusr/include/linux/*.h, /usr/include/misc/*.h, /usr/include/mtd/*.h,
dainb: Jusr/include/rdma/*.h, /usr/include/scsi/*.h, /usr/include/sound/*.h,

Jusr/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
/usr/include/xen

Co3paHHble KaTaNoru:

KpaTkoe onucaHue

/usr/include/asm/*.h 3aronoBoYHble hanbl 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 hamnbl Linux API Linux
Jusr/include/misc/*.h 3aronoBoYHble hanbl Linux APl Miscellaneous
Jusr/include/mtd/*.h 3arosioBoyHble anabl APl MTD
/usr/include/rdma/*.h 3aronoBoYHble hanbl Linux APl RDMA
Jusr/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 annbl Linux APl Xen

5.5. Glibc-2.39

MakeT Glibc conepxuT ocHoBHYtO Bubnnoteky C. 3Ta bubnnoteka NnpenocTaBaseT OCHOBHbIE
npoueaypbl 4as BblAeneHnsa naMaTu, NoMCKa B KaTasorax, OTKPbITUS U 3aKPbITUA (DalnioB, YTEHUA U
3anucu annos, 0bpaboTKm CTPOK, CONOCTaBAeHNS C 06pa3LLOM, apuPMETHKIN 1N TaK fanee

MpnbnnsntensHoe Bpems cbopku: 1.5 SBU
Tpebyemoe OnCKOBOE MPOCTPAHCTBO: 846 MB

5.5.1. YcTtaHoBKa nakeTta Glibc

Bo-nepsbix, CO34aMTe CUMBOJINYECKYIO CChINKY AN COOTBETCTBMA TpeboBaHuam LSB. Kpome Toro,
L1189 COBMEeCTUMOCTU C Xx86_64 co3fanTe CUMBOINYECKYIO CCbISIKY, HEOBX0AMMYIO 15 NPaBUAbHON
paboTbl 3arpy3ymka guHamu4yeckon bnbnmorteku:

case $(uname -m) in
1786) ln -sfv ld-linux.so.2 $LFS/lib/1d-1sb.so0.3

x86 64) ln -sfv ../lib/ld-1inux-x86-64.s0.2 $LFS/1ib64
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In -sfv ../lib/ld-1inux-x86-64.s0.2 $LFS/1ib64/1d-1sb-
x86-64.50.3

r

esac

~ Npumeuanune
6 MpuBeeHHas Bbille KOMaH4a BepHa. KomaHa In nMeeT HEeCKOJIbKO BapnaHTOB
CUHTaKcKca, No3ToMy 0bs3aTeNnbHO 03HakoMbTeCh C info coreutils In n In(1), npexae
yeMm coobLiaTb 06 owmnbke.

HekoTopsble nporpammel, ncnonb3yowme Glibc, npuMmeHsoT HecoBMecTUMbI ¢ FHS kaTanor /var/db
LN19 XpaHeHMs CBOMX AaHHbIX BPEMEHU BbIMOJHEHMA. YCTaHOBMTE CneayoLwnin naTty, 4Tobbl Takme
nporpamMmmbl XpaHuaM CBON AaHHble B MeCTaX, COBMeCTMMbIX € FHS:

patch -Npl -i ../glibc-2.39-fhs-1.patch
B nokymeHTauum Kk Glibc pekomengyeTtcsa cobupaTb Glibc B 0TAE/ILHOM KaTanore:

mkdir -v build
cd build

YbennTtech, 4To yTuanTel ldconfig and sIn ycTaHoBAeHbI B /usr/sbin:
echo "rootsbindir=/usr/sbin" > configparms
3aTem nogrotosbTe GlibCc K KOMAUAALNN:

../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

3HavyeHue napaMeTpPoB HAaCTPOMUKM:

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

KoMbuHaLMs 3TUX oUW yKa3blBaeT Ha To, YTo cucteMa cbopku Glibc HacTpamBaeTcs Ha Kpocc-
KOMMUAALMIO C UCMOJIb30BAHNEM KPOCC-KOMMOHOBLLIMKA M KpOCC-KoMnuasTopa B $LFS/tools.

¢ -enable-kernel=4.19

3T70T napameTp no3sonseT Glibc BbINONAHATE KoMAuAsauno bnbnmotekn c nogaep>xkon agpa 4.19 n
6onee no3gHux Bepcui. NMogaepxka 6osee cTapbix S4ep He BKAKYEHA.
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o -with-headers=$LFS/usr/include

3TOT apryMeHT Mo3BOJISIET CKOMMWANPOBATL 6BB6AMOTEKY C 3aro/IoBOYHbIMI (hatnamu, HefaBHO
yCTaHOBNEHHbIMK B KaTanore $LFS/usr/include, Takum obpasom, nakeTy 6yaeT n3BecTHO, Kakue
YHKUMM eCcTb y a4pa, 4Tobbl ONTUMIU3UPOBaTL Cebs.

e libc_cv _slibdir=/usr/lib

STOT apryMeHT rapaHTupyeT, 4To bubnmorteka byaeT yctaHoBNneHa B /usr/lib BMecTo cTaHAapTHOrO
/lib64 Ha 64-BUTHBIX MaLLUNHAX.

e -disable-nscd
MapameTp oTKAOYaeT COOPKY AEMOHa K3La Ciy>Xbbl UMeH, KOTOPbLIA BoNbLUe HE NCNOMb3YeTCS.

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

configure: WARNING:

*** These auxiliary programs are missing or

**¥* jncompatible versions: msgfmt

*** some features will be disabled.

*** Check the INSTALL file for required versions.

OTcyTCTBYIOWAN UK HECOBMeCTMMas nporpamma msgfmt, kak npasuno, 6esspenHa. msgfmt
SIBNIAETCA 4acTblo NakeTa Gettext, KOTOPbIN AOMKEH NPELOCTaBAATb XOCT-AUCTPUBYTHB.

__ NpumMeyaHue
ﬁ MocTynann coobLleHNS O TOM, 4YTO 3TOT MaKET MOXET HE KOMMUINPOBATLCS Npu
«MNapannensHon cbopke». ECm 3T0 Npon3onaeT, NOBTOPHO 3anyCTUTE KOMaHay make ¢
napameTpom -j1.

CkoMnunumpynTe Nakert:
make

YcTaHOBUTE MakKeT:

Ba)xHo
Ecnv nepemeHHas LFS HacTpoeHa HenpaBuibHO, K, HECMOTPS Ha PeKOMeHAaLunn, Bbl
% BbINONHsAEeTe COOpKY OT MMEeHM NoJib30BaTesNa root, cneayloLlas KoMaHaa YCTaHOBUT
0 TONIbKO 4TO cobpaHHbI Glibc B Bally X0CT-CMCTEMY, YTO, CKOpee BCero, caenaet eé
HenpuUrogHom ANa UCNoJsib30BaHMA. [03TOMy ABaXKAbl MPOBEPbTE, MPaBUJIbLHOCTb
HaCTPOMKN Cpeabl U YTO Bbl BOLLJIM B CUCTEMY He MOoA YY4eTHOW 3annceto root, npexae
4yeMm 3anyckaTb C/IeAYIOLLY0 KOMaHAY.
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make DESTDIR=$LFS install

3HayeHue onuuu make install:

e DESTDIR=$LFS

MepemeHHas make DESTDIR ncnosb3yeTcs noyYTn BCEMU NakeTaMu 4115 onpefesieHns MecTa
yCTaHOBKW nakeTa. ECnn oHa He 3afiaHa, Mo YMOMYaHWMIO A5 YCTAHOBKU NCMOJIb3yeTCs KOPHEBON
KaTanor (/). 34ecb Mbl YKa3blBaeM, YTO NaKeT AO/KEH OblTb YCTaHOBNEH B $LFS, KOTOpLIN CTaHeT
KOpHEBbIM KaTasioroM B Paszgene 7.4. «Bxon B okpyxeHue Chroot»» .

icnpaBbTe XeCTKO 3anporpaMMUpPOBaHHbIA NyThb K MCMOJHAEMOMY 3arpy34ynky B ldd:

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

BHuMaHue

Ha 3Tom 3Tane HeobxoAnMO OCTaHOBUTLCA N yBeaAnTbCS, HTO OCHOBHbIE PYHKLM
(KOMAMAAUKUSA 1 KOMIMOHOBKA) HOBOIO KPOCC-Ty4erHa paboTatoT AOJKHBIM 0Opa3oMm.
YT106bI BHINOAHUTL 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 MNOCAELHEN KOMaHAbI
byneT umeTb BMA:

[Requesting program interpreter: /1ib64/1d-1inux-x86-64.s50.2]

ObpaTnTe BHMMaHKUeE, 4TO NS 32-pa3psaaHbiX MalWMH UMS nHTepnpeTaTopa byaeT /lib/ld-
linux.so.2.

Ecnv BbiIxoAHbIE AaHHbIE 0TOOPaXKalTCA He Tak, Kak YKa3aHo Bbllle, Uan nx soobie
HeT, 3HA4uT, YTO-TO CAENAHO HeNpaBWIbHO. Pa3bepuTtech ¢ npobnemont n nosTopuTe
laruy Boilwe, 4Tobbl nCNpaBnTb ee. dTa Npobaema AoKHa ObITb peLleHa, Npexae Yem
Bbl MPOAOJIKNTE.

Kak TonbKo BCe ByaeT XOopoLuo, yaaamTe TeCTOBbIA (ait:

rm -v a.out

NMpuMeyaHue
- Cbopka NakeToB B CnefyloLwwen rnase Nnocay>XUT SOMNOJHUTENbHON NPOBEPKOWA
@ NPaBUIbHOCTY COOPKM BPEMEHHOI0 KpOCC-TyNn4enHa. Ecim kakon-nnbo naket, ocobeHHo
Binutils nnn GCC, He yaaeTcsa cobpaTb, 3TO YKa3blBaeT Ha TO, YTO YTO-TO MOLUO He Tak
C ycTaHoBJsieHHbIMU paHee Binutils, GCC, nnn Glibc.
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5.6. Libstdc++ u3 GCC-13.2.0

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

MpnbnnsnTenbHoe BpemMs COOpKu: 0.2 SBU
Tpebyemoe OMCKOBOE NPOCTPaAHCTBO: 1.1 GB

5.6.1. YcTaHoBKa 6mbnuoTteku Libstdc++

NMpumeyaHue
@ Libstdc++ sBnsietcs YacTbto ncxogHmkoB GCC. CHaYvana Bbl AOJKHbI pacrnakoBaTb
apxme GCC u nepenTmn 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

3HavyeHMe napaMeTpPoB HAaCTPOMUKM:

e -host=...

YKa3blBaeT, 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-gainos,
KOTOpble Ha AAaHHOM 3Tane He HYXHbl.
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e -with-gxx-include-dir=/tools/$LFS_TGT/include/c++/13.2.0

YKa3blBaeT KaTasior yctaHoBku 514 include-annos. MNockonbky libstdc++ asnaetca ctaHfapTHOM
ounbnnotekon C++ ans LFS, 3TOT KaTanor 4OJHKEH COOTBETCTBOBAaTb MECTOMOJIOXKEHUIO, B KOTOPOM
komnunatop C++ ($LFS_TGT-g++) byaeT uckatb CTaHAapTHbIE BKJIOYaeMble (hannbl C++. Mpu
obblyHOM cbopKe 3Ta MHpopMaLMa aBTOMaTUYeCckn nepenaetcs B Libstdc++ npu BeinonHeHUN
configure 13 KaTafnora BepxHero ypoBHs. B HaweM ciy4yae 3Ta nHdpopmMauns foskHa bbiTb yKa3aHa
aBHO. KomnunaTtop C++ pobasuT nyTh sysroot $LFS (yka3zaHHbI npu cbopke GCC Mpoxog 1) K nyTu
noncka include-annos, No3ToMy hakTU4eCKM OH ByaeT nckaTb B

$LFS/tools/$LFS _TGT/include/c++/13.2.0. KombuHaumsa nepemeHHon DESTDIR (B npvBeeHHON HUXe
KoMaHge make install) n 3Toro aprymeHTa obecneyrBaeT yCTaHOBKY 3aro/IoBOYHbIX (DannoB Tyaa.

CkomnunupywnTe Libstdc++, BbINOAHMB:

make
YcTaHoBuTe BnbanoTeky:

make DESTDIR=$LFS install
Yoanute apxusHble dansbl libtool, MOCKONbKY OHM NOTEHUMaNbHO OMaCHbI MPU KPOCC-KOMMUAALNN:
rm -v $LFS/usr/lib/lib{stdc++{,exp,fs},supc++}.1la

MoapobHasa nHhopmaums 0b 3Tom nakeTe HaxoanTca B Pasgene 8.28.2. «Coanepxxumoe naketa GCC.»
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