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CopeprxaHue
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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 nokymeHTauumn naketa Binutils pekomeHayeTCs BbINONHATL COOPKY B OTAE/bHOM KaTanore,
co3naauMm ero:

mkdir -v build
cd build

MpumeyaHune
: Insa Toro, 4Tobbl 3Ha4YeHNs SBU, nepeyncneHHble B OCTaNbHOM YaCTW KHUTK, Bblan BaM
@ NnoNie3Hbl, N3MepbTE BpeMs, Heobxoanmoe ans cbopky 3TOro NakeTa, HavyMHas C
HaCTPOWKM 1 3aKaH4MBasa yCTaHOBKOW. YTobbl 40OUTLCA 3TOro, 06epHNTE KOMaHAbI
cbopkm komaHgowm time: time { ../configure ... & make && make install; }.

Tenepb noarotToBbTe 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

«3Ha4yeHue napaMeTpPoB HACTPOMUKM:»

o -prefix=$LFS/tools
YKa3sblBaeT cueHaputo configure noaAroToBUTb K yCTaHOBKe nakeT Binutils B kaTanor $LFS/tools.
e -with-sysroot=$LFS

INa KpOCC-KOMMAALUMK yKa3biBaeT cucteme cOopkn nckaTtb B $LFS 6Bubnnotekun Lenesomn CUCTEMSI,
ecnn Heobxoanmo.

e -target=$LFS_TGT

[MOCKONIbKY Ha3BaHWe MalUMHbI B 3Ha4YeHun nepemeHHon LFS TGT MoXeT oTn4aTbCa OT 3Ha4YeHus,
KOTOpOe BO3BpaLLaeT cueHapuit config.guess, 3TOT apryMeHT yKaxkeT cueHapuio configure Kak
HacTpouTb cuctemy cbopku naketa Binutils 4na co3gaHnsa KpoCC-KOMMOHOBLLMKA.

¢ -disable-nls
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3TOT NapaMeTp OTKOYaeT UHTEPHALIMOHAIM3aLMI0, TaK Kak i18n He TpebyeTcs Ansi BpeMEHHbIX
NHCTPYMEHTOB.

e -enable-gprofng=no
9TOT NapaMeTp OTKYaeT cOopKy gprofng, KOTOPLIN HE HYXXEH O/ BDEMEHHOI0 MHCTPYMEHTapus.
o -disable-werror

3TOT NapaMeTp NpefoTBpaLlaeT 0CTaHOBKY COOpPKYM B Clyvae NosiBIEHNS NpeaynpeXxaeHnin ot
KOMMNUNATOPa XOCTa.

e -enable-default-hash-style=gnu

Mo yMONYaHUIO KOMIMOHOBLUMK FreHepupyeT Kak xew-Tabauyy B ctune GNU, Tak 1 KnacCu4eckyto
xew-tabnamuy ELF gnsa obwmnx 6ubnnoTek n AUHaAMUYECKN CBSA3AHHBIX UCMONHAEMbIX halnoB. Xew-
Tabnuubl HeobXxoaANMbI TONLKO AN AMHAMUYECKOr0 KOMMOHOBLLMKA, BbIMOJHAOLWEr0 NONCK
CMMBOJ10B. B LFS gnHamMmn4yeckmin KOMNOHOBLUMK (NpefocTaBnsembin naketom Glibc) Bcerpa byneTr
ncnosb3oBaTh Xew-Tabnuuy B ctune GNU, K KOTOPOW 3anpochl BbINOAHATCA BbicTpee. Tak 4To
KNlaccmyeckas xew-tabnnua ELF coBepweHHo becnonesHa. TOT napameTp YKa3biBaeT
KOMMOHOBLLMKY MO YMOJIHAaHWNIO FEHEPUPOBATbL TONbKO Xew-Tabanuy B cTune GNU, no3ToMy Mbl
MOXXeM n3bexxaTb TpaTbl BDEMEHM Ha CO3AaHMe Knaccnyeckom xew-tabnmubl ELF npn cbopke
NakeToB W He TPaTUTb ANCKOBOE MPOCTPAHCTBO A1 ee XPaHEeHMs.

CkoMnunmpynTe Nakert:
make

YCTaHOBUTE NakeT:
make install

Bocnosibayemcs npumeyaHuem n obepHeM nepeynciieHHole KoMaHabl cOOpku KoMmaHgon time: time {
../configure ... && make && make install; }.

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 && make install; }

ATOroBbIi OTHYET C YKa3aHWEM NPUMEPHOr0 BpeMeHU COopKM
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20:40

MepenneM B KaTasior sources u yaanum 6onee He Hy)XKHbIN Pa30PXNUBMPOBAHHbBIN KaTasior
binutils-2.42

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

1fs:/mnt =

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

5.3. GCC-13.2.0 - Npoxon 1

MakeT GCC comepxunT Konnekumo komnunaTopos GNU, kKoTopas BkatodaeT komnunaTopbl C n C++.

MpnbnnsntensHoe Bpems cOopku: 3.8 SBU
Tpebyemoe AMCKOBOE MPOCTPaAHCTBO: 4.1GB
NMpuMmeyaHue

_ B 3ToM rnaBe 4acTo BO3HMKAKOT HELOPA3yMeHNS, XOTA MPUMEHSIOTCA Te XXe Npoueaypbl,
u 4TO 1 B N106ON Apyron rnase, cneaynTe MHCTPYKLMM KOTOPYIO NOYy4YnIn paHee
(MHcTpyKuMK No cbopke nakeToB). CHavyana pacnakynTe naket gcc-13.2.0 u3 apxuBea, a
3aTeM nepenanTe B CO34aHHbLIN KaTanor. ToNIbKO nocse 3Toro caenyet NnpucTynuTb K
NPUBEAEHHBIM HUXE MHCTPYKLMAM.

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 namMeHuTe nMs Katanora rno ymonyaHuio ans 64-butHeix bubnmnotek Ha «lib»:

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

esac
B nokymeHTaumm Kk GCC pekomeHayeTcs cobmpate GCC B 0TAE/IbHOM KaTasore:

mkdir -v build
cd build

MoarotoBbTe GCC K KOMOMAALNN:

../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

3HavyeHMe napaMeTpPoB HaCTPOMUKM:
e -with-glibc-version=2.39

STOT napameTp yKa3biBaeT Bepcuto Glibc, koTopas byaeTt ncnonb3oBaTbCs Ha Leneson cucteme. OH
He MMeeT OTHOoLWeHUS K libc xocT-auctpmnbyTrBa, NOTOMY 4TO BCE, CKOMAUINPOBAHHOE B 3TOM
pa3nene, byneT BbINONHATHCA B cpene chroot, koTopas n3onuposara ot libc xocT-guctpubyTnea.

¢ -with-newlib

MockonbKy paboTatowasn bubnmorteka C elle HeLOCTYMHA, 3TO FAapaHTUPYET, YTO KOHCTaHTa
inhibit_libc 6yneT onpenenera npu cbopke libgcc. 3To npepoTepalaeT KoMnNuaaLmMio 1toboro Kkoaa,
Tpebytowiero nogaepxku libc.

o -without-headers

Mpw co3paHum noaHoro kpocc-komnunatopa GCC TpebyeT HanM4Msa CTaHAAPTHbLIX 3aro0BKOB,
COBMECTUMBbIX C LieNIeBon cuctemMon. NS Halmx Lenen 3TW 3arosioBKM He NoHagobsaTcs. 3ToT
napameTp npenoTepawaeT nx nomck GCC.

e -enable-default-pie n -enable-default-ssp
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3T napameTpbl N0380AAT GCC No yMoNYaHMIO KOMNUANPOBaTL NPOrpaMMbl C HEKOTOPbIE
byHKUMAMK ycunmeatowmmm 6esonacHocTb (6onee nogpobHas nHopMaLmsa 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,
4TOObl 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 YCTAaHOBJIEH B LIENIEBOW
cucTeme.

¢ -disable-multilib

Ha x86_64, LFS He nogaepxusaeT KoHpUrypauuo multilib. 3ToT apryMeHT HMKaK He BAUSeT Ha
paboTy C apxmTeKkTypomn x86.

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

OTW apryMeHTbl OTKI0YaT 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>XXHbI ANS 3a4a4 Kpocc-
KoMnunaumm spemeHHon libc

e -enable-languages=c,c++

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

Ckomnunupynte GCC, BbIMOJIHUB:
make

YCTaHOBUTE NakeT:

make install

Bo Bpems cbopku GCC ycTaHOBMA Napy BHYTPEHHUX CUCTEMHbIX 3ar0/I0BOYHbIX (hansioB. OBbIYHO
04UH 13 hannos limits.h, BKNoYaeT COOTBETCTBYOLWME CUCTEMHble orpaHmyeHuns limits.h, B naHHOM
cnyyae $LFS/usr/include/limits.h. OgHako Bo Bpems cbopkn GCC $LFS/usr/include/limits.h He
CYLLEeCTBYeT, MO3TOMY TOJIbKO YTO YCTAHOBJIEHHbIN BHYTPEHHUI 3aroN0BOYHbIN hatn ABNSETCS
4aCTUYHbIM, aBTOHOMHbLIM (PalIOM N He BKJIIOYAEeT paclUMpPeHHbIe PYHKLUN CUCTEMHOrO hanna.
3T0oro goctaToyHo ans cbopku Glibc, HO NOMHBIA BHYTPEHHMIA 3ar0N0BOYHbIN (has NoHazobuTca
nosxe. Co3ganTe NONHYIO BEPCUIO BHYTPEHHEr 0 3ar0/1I0BOMHOI0 (harnia C NOMOLLbI KOMaHAbI,
NOEHTUYHON Ton, 4TO cnctema cbopkn GCC ncnonblyeT 06bIYHO:

@ NMpuMeyaHue

B ﬂpI/IBe)J,eHHOIZ H>Xe KOMaHJe MNokKa3aH npmmep noaCctaHOBKU BJIOXKEHHbBIX KOMaH[,
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MCNosb3ys ABa MeToAa: obpaTHbIE KaBbl4YKM N KOHCTPYKLMIO $(). EFO MOXKHO Ob1s10 Bbl
. nepenucaTb, UCMOJIb3ys OANH U TOT XXe MeToA ANa 06enx 3aMeH, HO CAelaHo Tak,
@ 4TOObI NPOAEMOHCTPMPOBATDL, KaK X MOXXHO MCMOJIb30BaTb OAHOBPEMEHHO. B Lienom
meTod $() NnpeanoYyTuTeNbHeE.

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

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

5.4. 3arosioBoy4Hble hannbl Linux-6.7.4 API

3arosioBoyHble panbl Linux API (B linux-6.7.4.tar.xz) npepoctasnsatoT APl agpa ons UCnosb30BaHNS
Glibc.

MpubnnsnTenbHoe BpemMs cOOpKu: meHee 0.1 SBU
Tpebyemoe oMCKOBOE NPOCTPaAHCTBO: 1.5GB

5.4.1. YcTaHOBKa 3aroJIoBO4HbIX (pannos

Anpo Linux 0o/HKHO NpefocTaBAsaTh MHTepdenc npuknagHoro nporpammmupoBanuns (API) ons
ncnosb3oBaHma cuctemHonm bubnnotekon C (Glibc B LFS). 3To genaetcsa nyTeM yCTaHOBKM
3aro/i0BOYHbIX (hainioB C, KOTOpbIe MOCTaBAATCSA B apXmBe C MCXOAHbIM KOAOM sigpa Linux.

YbenonTtech, 4TO B MakeTe HeT yCTapeBLwnxX (annos:
make mrproper

Tenepb M3BNEKNTE BUAMMbIE MOJIb30BATENIO 3ar0N0BOYHbIE (hal/ibl SApa U3 NCXOAHOI0 KOAa.
PekomeHayemeblln cnocod make «headers_install» ncnonb3oBaTb HeMb3s, Tak Kak 415 3TOro
TpebyeTcs rsync, KOTOPbIA MOXeT OblTb HeAO0CTYNeH. 3aro/IoBOYHbIE (haisibl CHavasla NOMELLAOTCS B
/usr, a 3aTeM KOMUPYIOTCS B HY>XKHOE MeCTO.

make headers

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

5.4.2. Copep>xumoe 3aronoBoyHbix ¢pannos Linux API

Jusr/include/asm/*.h, /usr/include/asm-generic/*.h, /usr/include/drm/*.h,
{usr/include/linux/*.h, /usr/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

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

YcTaHoBJNIeHHble
3aroJIoBoYHble
pannbi:

Co3paHHbIe KaTasioru:
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KpaTkoe onucaHue

Jusr/include/asm/*.h

3aronoBoYHble hanbl Linux APl ASM

Jusr/include/asm-generic/*.h

3arosioBoYyHble thanbl Linux APl ASM Generic

Jusr/include/drm/*.h

3aronoBoYyHble hannbl Linux APl DRM

Jusr/include/linux/*.h

3aronoBoYyHble hannbl Linux API Linux

Jusr/include/misc/*.h

3aronoBoYHble hansbl Linux APl Miscellaneous

Jusrf/include/mtd/*.h

3aronoBoyHble hannsl API MTD

Jusr/include/rdma/*.h

3aronoBoyHble hannbl Linux APl RDMA

Jusr/include/scsi/*.h

3aronoBoYHble gannbl Linux APl SCSI

Jusrf/include/sound/*.h

3arosioBoYHble hannbl Linux APl Sound

Jusr/include/video/*.h

3aronoBoYyHble hannbl Linux APl Video

Jusr/include/xen/*.h

3arosioBoYHble hansbl Linux APl Xen

5.5. Glibc-2.39

MakeT Glibc conepxuT ocHoBHYtO Bubnnoteky C. 3Ta bubnnoteka NnpenocTaBiseT OCHOBHbIE
npoueaypbl 4as BblAeneHna NnaMaTu, NoMcKa B KaTasorax, OTKPbITUS U 3aKPbITUA (DalnioB, YTEHUS 1
3anucu annos, 0bpaboTkm CTPOK, CONoCTaBaeHNs C 06pa3LLOM, apuPMETKIN 1N Tak fanee

MpnbnnsntensHoe Bpems cOoOpKu:

1.5 SBU

Tpebyemoe MCKOBOE NPOCTPAHCTBO:

846 MB

5.5.1. YcTtaHoBKa nakeTta Glibc

Bo-nepBbix, CO38aNTe CUMBOMNYECKYIO CCbIIKY AN COOTBETCTBUSA TpeboBaHmaM LSB. Kpome Toro,
AN8 COBMeCTUMOCTU C Xx86_64 co3fanTe CUMBOINYECKYIO CCbIJIKY, HE0OX0AMMYIO A5 NPaBUIbHON
paboTbl 3arpy3ymka guHammn4eckon bubnmorteku:

case $(uname -m) in
1786)
x86 64) ln -sfv
ln -sfv
x86-64.s50.3

r

esac

MpumeyaHune

ln -sfv ld-linux.so0.2 $LFS/1lib/1d-1sb.so0.3

../lib/ld-linux-x86-64.s0.2 $LFS/1ib64
../1lib/1ld-linux-x86-64.s0.2 $LFS/1ib64/1d-1sb-

MpvBeneHHas Bbile KOMaHAa BepHa. KoMaHa In uMmeeT HECKOJIbKO BapMaHTOB
CMHTaKCuKca, No3ToMy obsa3aTenbHO 03HaKOMbTeCh € info coreutils In n In(1), npexae
4yem coobaTb 06 owwnbKe.

HekoTopble nporpaMmbl, ncnonb3ytowme Glibc, npumeHsaoT HecoBMeCcTUMbIN ¢ FHS KaTanor /var/db
ANS XpaHEeHMSA CBOMX AAHHbIX BPEMEHU BbINOJHEHNS. YCTaHOBUTE Caedyowmm naty, 41obbl Takne
NpPOrpaMmbl XpaHWN CBOW AaHHbIE B MeCTax, COBMeCTUMbIX C FHS:
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patch -Npl -i ../glibc-2.39-fhs-1.patch
B pokymeHTaumm K Glibc pekomeHpayetcs cobupaTth Glibc B 0TAENbHOM KaTanore:

mkdir -v build
cd build

Ybegutech, 4Tto yTuanTsl Idconfig and sin ycTaHoBneHbl B /usr/sbin:
echo "rootsbindir=/usr/sbin" > configparms
3aTtem nogrotoBbTe Glibc kK KOMNMAALUN:

../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

3HavyeHMe napaMeTpPoB HaCTPOMUKM:

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

KoMbBuHauma 3TMX oNuuin yKa3blBaeT Ha To, 4To cuctema cbopku Glibc HacTpanBaeTcs Ha Kpocc-
KOMMUIALMIO C MCMOSIb30BaHNEM KPOCC-KOMMOHOBLLMKA M Kpocc-koMmnunaTopa B $LFS/tools.

¢ -enable-kernel=4.19

3T0T napameTp no3sonseT Glibc BbINOAHATE KoMAnAaUno bnbnmoTekn c nogaep>xkon agpa 4.19 n
bonee no3gHMx Bepcui. Moaaepxka bonee CTapbix A4ep HE BKIOYEHA.

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

DTOT apryMeHT Nno3BosisieT CKOMNUANPOBaTb BUBANOTEKY C 3ar0N0BOYHbIMK (haiaMn, HeLlaBHO
yCTaHOBJIEHHbIMK B KaTanore $LFS/usr/include, Takum obpa3om, nakeTy byaeT U3BECTHO, Kakne
(byHKUMM eCcTb Y s4pa, 4ToObl oNTUMU3NPOBaTbL CebS.

e libc_cv_slibdir=/usr/lib

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

o -disable-nscd
MapameTp oTKAOYaeT COOPKY AEMOHaA K3La Cy>XObbl UMeH, KOTOpPLIA BoNbLUe HE NCNOMb3YETCS.

Ha 3TOM 3Tane MOXEeT NosABMTbLCA C/ieaylollee npeaynpexmaeHue:
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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
ABNSAETCA YacThbio NakeTa Gettext, KOTOPbIA JOMIKEH NPEAOCTABAATL XOCT-AUCTPUBYTUB.

~ Npumeuanune
6 MocTynasnn coobLLeHNs 0 TOM, YTO 3TOT NaKeT MOXKET He KOMMUANPOBATLCS MpY
«napanienbHon cbopke». Ecaim 3T0 NnponsonaeT, MOBTOPHO 3anyCcTUTe KOMaHAy make ¢
napamMeTpom -jl.

CkoMnunmpynTe NakerT:
make

YCcTaHOBUTE NaKeT:

Ba>xHo
Ecnn nepemeHHas LFS HacTpoeHa HenpaBW/ibHO, U, HECMOTPS Ha PeKoMeH4auunu, Bbl
MP%. BbiNonHsAeTe cOOpKy OT MMeHM NMoJsib3oBaTenNa root, cnegyroLlas KomaHaa YCTaHOBUT
0 TONIbKO 4TO cobpaHHbIn Glibc B Bally XOCT-CMCTEMY, YTO, CKOpEee BCero, caenaeT eé
HEeNnpuUroaHom ANa UCNoJsib30BaHMA. [03TOMy ABaXKAbl MPOBEPbTE, MPaBUJIbHOCTb
HaCTPOMKM Cpeabl M YTO Bbl BOLLJIM B CUCTEMY He MoA YYETHOW 3anncblo root, npexae
4eM 3aMnyckaTb C/IeAyIoLy0 KOMaHAy.

make DESTDIR=$LFS install

3HavyeHue onuumn make install:

e DESTDIR=$LFS

MNepemeHHas make DESTDIR ncnonb3yeTcs NOMTU BCEMU NaKeTaMu 415 onpeneneHna mecta
YCTaHOBKW nakeTa. Ecnv oHa He 3afaHa, No YMO4YaHUO 15 YCTaHOBKM UCMOJIb3yeTCs KOPHEBOW
KaTanor (/). 3aecb Mbl YKa3blBaeM, YTO NakeT JO/KEH OblTb YCTaHOBNEH B $LFS, KOTOpbIA CTaHeT
KOpHeBbIM KaTasnorom B Pasgene 7.4. «Bxon B okpyxeHue Chroot»» .

McnpaBbTe XXeCcTKo 3anporpaMMUpPOBaHHbIA NMyTb K MUCMOAHAEMOMY 3arpy3ynKy B ldd:

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

Ha 3Tom 3Tane HeobxoAnMO OCTaHOBUTLCA N yOeaANTbCA, HTO OCHOBHbIE (PYHKLLM
(KOMMMAAUKUSA N KOMMOHOBKA) HOBOIO KPOCC-Ty14eHa paboTatoT AOJKHBIM 0Opa3oMm.
YT106bI BEINONHUTL NPOBEPKY PaboTOCNOCOBHOCTK, BbINOIHUTE CIeAyoLMe KOMaHAbI:

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

Ecnv Bce paboTaeT npaBWibHO, OLLINMOOK BbITb HE AOIKHO 1 BbIBOA NOC/IEAHEN KOMAHAbI
byneT umeTb BMA:

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

ObpaTnTe BHMMaHUe, 4TO NS 32-pa3psaaHbiX MalWH UMS nHTepnpeTaTopa byaeT /lib/Id-
linux.so.2.

Ecnv BbiIxOAHbIE AaHHbIE 0TOOPaXKalTCA He TakK, Kak YKa3aHo Bbille, Uan nx soobuie
HeT, 3Ha4MT, YTO-TO CAENAHO HeNpaBWbHO. Pa3bepuTtech ¢ npobnemon n nosTopuTe
Liaru Bbilwe, 4Tobbl NCNPaBUTL ee. ITa nNpobaeMa Ao/KHa ObITb peLleHa, Npexae Yem
Bbl MPOAOIIKNTE.

Kak TonbKo BCe ByaeT XopoLlo, yaannTe TeCToBbIN (ann:

rm -v a.out

NMpuMeyaHue
-~ CbopKa MakeToB B C/leyOLLEN r1aBe NOCAYXNT OOMOAHNUTENbHOW MPOBEPKOWA
6 NPaBUNLHOCTN COOPKN BPEMEHHOIO KPOCC-Ty14enHa. Ecnm Kakon-nnbo nakeT, 0Co6eHHO
Binutils nnn GCC, He yaaeTcsa cobpaTb, 3TO YKa3blBaeT Ha TO, YTO YTO-TO MOLIO He Tak
C yCTaHOBJIeHHbIMU paHee Binutils, GCC, nnu Glibc.

MoapobHasa nHhopmaums 0b 3Tom nakete Haxoautca B Pazgen 8.5.3. «Cogepxummoe naketa Glibc.»

5.6. Libstdc++ u3 GCC-13.2.0

Libstdc++ — 310 cTaHOapTHasa bubnnoTteka C++. OHa Hy)KHa Ans KoMmnunauum koga C++ (4acTb
GCC HanucaHa Ha C++), korga mbl cobupanun GCC-Mpoxoa 1, HaM NPULNOCE OTJIOXKUTL eé
YCTa@HOBKY, MOTOMY 4TO OHa 3aBuUCUT oT Bubnnotekn Glibc, koTopoi ewle He BbIN0 B LLENEBOM
KaTanore.

MpnbnnsntensHoe Bpems cbopku: 0.2 SBU
Tpebyemoe AnCKoBOe NPOCTPaHCTBO: 1.1 GB
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5.6.1. YcTaHoBKa 6ubnuorteku Libstdc++

NMpumeyaHue
@ Libstdc++ sBnsietcs YacTbio 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

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-gainos,
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++ aBnsercs ctaHoapTHOM
bnbnnotekon C++ ans LFS, 3T0T KaTanor 4oJ/KeH COOTBETCTBOBATb MECTOMOJI0XKEHWUIO, B KOTOPOM
komnunatop C++ ($LFS TGT-g++) byaeT uckatb CTaHAapTHbIE BKOYaeMble (hannbl C++. Mpu
0bbI4HOM cbopKe 3Ta nHopMaLMa aBToMaTUYeCckn nepefaeTcs B Libstdc++ npu BbinonHeHMM
configure 13 KaTafnora BepXHero ypoBHA. B HaweM ciy4yae 3Ta nHdpopmauns fokHa bbiTb yKka3aHa
sBHO. KomnunaTtop C++ pobasuT nyTh sysroot $LFS (yka3zaHHbIn npu cbopke GCC Mpoxog 1) K nyTw
noncka include-annos, Nno3ToMy hakTU4eCKn oH BygeT nckaTb B

$LFS/tools/$LFS TGT/include/c++/13.2.0. KombuHaumsa nepemeHHon DESTDIR (B npvBeAeHHON HUXe
KomaHZe make install) n aToro aprymeHTa obecnedynsaeT yCTaHOBKY 3aro/l0BOYHbIX (painsios Tyaa.

CkomnunumpywnTe Libstdc++, BbINONHMB:
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make

YcTaHoBuTe bnbnnoTteky:

make DESTDIR=$LFS install

Yaoanute 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. «Conepxxumoe naketa GCC.»
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