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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 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.

noarotosum Binutils kK komnunaumn:

dg ../

of Makefil

CkoMnuampymnTe nakert:

make

YCTaHOBMTE NaKeT:

make install

1fs:/mnt/1fs o s as []
Mo>xeM BOCMOJ1b30BaTbCA NpUMeYaHneM n 0bepHyTb nepevyncsieHHble KoMaHabl COOPKN KOMaHLOM
time: time { ../configure ... & make && make install; }. 370 06beaMHNT KOMaHAbl NOAFOTOBKN,
KOMMOUAALUMIO N YCTAHOBKY
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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; }

1 f f 1tils- 1dS D
I'Iepe|7u1eM B KaTajior sources un yoaiamm bonee He Hy)KHbII7I pa30pXI/IBI/IpOBaHHbII7I KaTaJior
binutils-2.42

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

1fs =5

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

5.3. GCC-13.2.0 - Npoxon 1

MNMakeT GCC comepxunT Konnekumo komnunaTopos GNU, koTopas BkatodaeT komnunaTopsl C n C++.

MpubnnsnTenbHoe BpemMs COOpKu: 3.8 SBU
Tpebyemoe AMCKOBOE NPOCTPaAHCTBO: 4.1GB
NMpuMeyaHue

_ B 3TOM rnaBse 4aCTo BO3HUKAKOT HEAOPa3yMeHNs, XOTSA NPUMEHSIOTCS Te )Xe npouenypbl,
U 4yTO 1 B /1t06ON Apyron rnase, cneaymnTe MHCTPYKLMM KOTOPYIO MOYy4YnSnM paHee
(MHcTpyKuMK No cbopke nakeToB). CHavyaNa pacnakynTe naket gcc-13.2.0 u3 apxuBsa, a
3aTeM nepenanTe B CO34aHHbIN KaTasor. ToSIbKO NOC/e 3TOro cieayeTt NpucTynuTb K
NPUBEAEHHBIM HUXE MHCTPYKLMAM.
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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 paboTatowas bubnmorteka C elle HeAOCTYMNHA, 3TO FrapaHTUPYET, YTO KOHCTaHTa
inhibit_libc 6yneT onpeneneHa npu cbopke libgcc. 3To NnpepoTepalaeT KoMnaaumio ntoboro Koaa,
Tpebytowiero nogaepxku libc.

¢ -without-headers

Mpw co3paHnm noaHoro kpocc-komnunatopa GCC TpebyeT HanMyMsa CTaHAAPTHbLIX 3aros0BKOB,
COBMECTUMbIX C LieSIeBON cUcTeMon. [N Halmx uenemn 3Ty 3aronoBky He NoHafobsaTcs. 3ToT
napameTp npenoTepaLtaeT nx nounck GCC.

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

STn napameTpbl no3sonaoT GCC no ymon4yaHMio KOMANANPOBATL NPOrpaMmbl C HEKOTOpbIe
yHKUMAMN ycmnmeatowmmm besonacHocTh (6onee noapobHaa nHopMauns 0 HUX NpuBEeAEHa B
npumedaHue o PIE n SSP B nase 8). Ha oaHHOM 3Tane 370 He SBASETCS CTPOro obsa3aTenbHbIM,
NOCKONbKY KoMnunaTop byneTt co3aaBaTb TONIbKO BPEMEHHbIE UCMONHAEMbIE (halsibl. Ho nyyle,
4TOOblI BpEMEHHbIE MaKeTbl 6blI MakCMManbHO NPMBANXKEHbI K TEM, 4TO ByAyT B FOTOBOWN CUCTEME
LFS.

¢ -disable-shared

3101 napameTp 3acTasnseT GCC cTaTn4ecKm CBA3bIBaTb CBOW BHYTPeHHMe bubnnotekun. OH
Heobxoaum noTomy 4To 0bwme Gubnmotekm TpebyioT Glibc, KOTOPLIN eLe He YCTaHOBMEH B LIENEBOWA
cucTeme.

¢ -disable-multilib

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

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

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

e -enable-languages=c,c++

3T0T napameTp obecneymnBaeT cOOpPKY ToNbKO KOMNUNATOPOB C 1 C++. ITO € ANHCTBEHHbIE S3bIKY,
KOTOpble HY>XXHbI cenyac.

Ckomnunupynte GCC, BbIMOJIHUB:
make
YCTaHOBUTE NakeT:

make install
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Bo Bpemsa cbopkum GCC yCcTaHOBW Napy BHYTPEHHUX CUCTEMHBIX 3ar010BOYHbIX hanios. OBbIMHO
04UH 13 hannos. limits.h, BKNoYaeT COOTBETCTBYOLWME CUCTEMHble orpaHnyeHuns limits.h, B naHHOM
cnyyae $LFS/usr/include/limits.h. OgHako Bo Bpems cbopku GCC $LFS/usr/include/limits.h He
CYLLEeCcTBYeT, MO3TOMY TOJIbKO YTO YCTAHOBJIEHHbIN BHYTPEHHUI 3aroN0BOYHbIN hatn ABNSETCS
4aCTUYHbIM, @BTOHOMHbIM (halIoM 1 He BKJIIOYaeT pacllMpeHHble (PYyHKLMM CUCTEMHOrO (hanna.
3T0ro goctaTo4Ho ans cbopku Glibc, HO NOMHBIA BHYTPEHHMIA 3ar0N0BOYHbIN (has NoHazobuTca
nosxe. Co3ganTe NONHYIO BEPCUIO BHYTPEHHEr 0 3ar0/1I0BOMHOI0 (harna C NMOMOLLbI KOMaHAbI,
NOEHTUYHON Ton, 4TO cnctema cbopkn GCC ncnonblyeT 06bIYHO:

NMpuMeyaHue
B npuBeaeHHOM HMXe KOMaHe NMoKasaH npuMep NoACTAHOBKM BJI0XXEHHbLIX KOMaHA,
@ NCNoNb3ys ABa MeToAa: 06paTHbIE KaBbl4KM M KOHCTPYKLNIO $(). EFO MOXXHO 6b110 6bl
nepenucaTtb, NCMO/b3ys OAUH U TOT Xe MeToA Ans obenx 3aMeH, HO CAeaHo Tak,
4TOObI NPOAEMOHCTPUPOBATDL, KaK X MOXXHO MCMOJIb30BaTb OAHOBPEMEHHO. B Lienom
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 nHhopmaums 0b 3Tom nakeTte HaxoanTca B Pasgene 8.28.2. «Coaepxxumoe naketa GCC.»

5.4. 3arosoBoy4Hble hannbl Linux-6.7.4 API

3aronoso4Hble annbl Linux API (B linux-6.7.4.tar.xz) npegocTasnsioT APl sapa ona Ncnosib3oBaHUA
Glibc.

MpnbnnsnTenbHoe BpemMs cOOpKu: meHee 0.1 SBU
Tpebyemoe AMCKOBOE NPOCTPaAHCTBO: 1.5GB

5.4.1. YcTaHOBKA 3aroJIoBo4HbIX (pansos

Anpo Linux goskKHO NpefocTaBnsATb UHTEpgEenc NpuknagHoro nporpammuposanmns (APl) ons
NCnosb3oBaHMa cuctemHon bubnmnotekon C (Glibc B LFS). 3To genaetcsa nyTeM yCTaHOBKM
3arosioBoYHbIX (hansioB C, KOTOpble MOCTaBAATCA B apXmMBe C UCXO4HbLIM KOAOM siapa Linux.

Ybenntech, 4TO B MakeTe HeT yCTapeBLnX (annos:
make mrproper

Tenepb N3BeKNTE BUAMMbIE M0J1b30BaTESII0 3aroJIoBOYHbIE (Paibl A4pa U3 MCXOAHOro Koaa.
PekomeHpayembln cnocob make «headers_install» ncnonb3oBaTh HeMb34, Tak Kak Aas 3T0ro
TpebyeTcs rsync, KOTOPbIN MOXeT ObiTb HEAOCTYMNEH. 3aro/ioBOYHbIE Paribl CHaYana NoOMeLLaTCsa B
Jusr, a 3aTeM KONUPYIOTCS B HY)KHOE MecCTo.

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

5.4.2. Copep>xuMoe 3arosioBo4HbiX hannos Linux API

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

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

YcTaHOBJIEHHbIE
3aroJIoBoYHbIe
¢dannbi:

Co3paHHbIe KaTaJioru:

KpaTkoe onucaHume

Jusr/include/asm/*.h 3aronoBoYyHble hannbl Linux APl ASM
/usr/include/asm-generic/*.h|3aronoso4Hble annsbl Linux APl ASM Generic
{usr/include/drm/*.h 3aronoBoYHble thainbl Linux APl DRM
Jusr/include/linux/*.h 3aronoBoYyHble hannbl Linux API Linux
Jusr/include/misc/*.h 3aronoBoYHble hanbl Linux APl Miscellaneous
Jusr/include/mtd/*.h 3aronoBoYHble gannbl APl MTD
{usr/include/rdma/*.h 3arosioBoyHble annbl Linux APl RDMA
Jusr/include/scsi/*.h 3aronoBoyHble hannbl Linux APl SCSI
/usr/include/sound/*.h 3aronoBoYHble amnbl Linux APl Sound
{usr/include/video/*.h 3aronoBoYyHble hannbl Linux APl Video
Jusr/include/xen/*.h 3aronoBoYyHble hannbl Linux APl Xen

5.5. Glibc-2.39

MakeT Glibc conepxuT ocHoBHYtO Bubnnoteky C. 3Ta bubnnoteka NnpenocTaB/seT OCHOBHbIE
npoueaypbl 415 BblAeeHnsa NaMaTu, NoMCKa B KaTasorax, OTKPbITUS U 3aKPbITUA (DalnioB, YTEHUS 1
3anucu annos, 0bpaboTkm CTPOK, conocTaBaeHns ¢ 0bpasLoM, apuPMeTnKn 1 Tak ganee

MpnbnnsnTenbHoe BpemMs COOpKu: 1.5 SBU
Tpebyemoe AMCKOBOE NPOCTPaAHCTBO: 846 MB

5.5.1. YcTtaHoBKa naketa Glibc

Bo-nepBbiX, CO34aNTe CUMBOIMYECKYIO CChINKY ANS COOTBETCTBUSA TpeboBaHmaMm LSB. Kpome Toro,
L4719 COBMECTUMOCTHY C Xx86 64 co3fanTe CUMBOIMYECKYIO CCbIIKY, HEOBX0ANMYIO A5 NPaBUILHOW
paboTbl 3arpy3ymka guHammu4yeckom bnbnmorteku:

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

r
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esac

__ Npumeuanue
6 MpvBeaeHHas Bbie KOMaHAa BepHa. KoMaHAa In uMeeT HECKOJIbKO BapMaHTOB
CMHTaKCuKca, No3ToMy o0bsa3aTenbHO 03HaKOMbTECH € info coreutils In n In(1), npexae
4yem coobaTb 06 owwnbKe.

HekoTopble nporpaMmsbl, ncnonbsytowme Glibc, npumeHsaoT HecoBMecTUMbI ¢ FHS kaTanor /var/db
ANS XpaHEHMSA CBOMX AAHHbIX BPEMEHM BbINOJHEHNS. YCTaHOBUTE Caedyowmi naty, 41obbl Takne
NporpaMmbl XpaHWJn CBOV OaHHble B MeCTaX, COBMeCTuMbIX C FHS:

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

mkdir -v build
cd build

YbenuTtech, 4To yTuanTel Idconfig and sIn 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

3HauyeHue napaMeTpPoB HAaCTPOUKM:

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

KoMbuHaumsa 3TMX ONuui yKasblBaeT Ha TO, 4TO cuctema cbopku Glibc HacTpanBaeTcs Ha Kpocc-
KOMMUAALUMIO C UCMOJIb30BaHNEM KPOCC-KOMMOHOBLLMKA M Kpocc-koMmnunsaTopa B $LFS/tools.

¢ -enable-kernel=4.19

3T0T napameTp no3sonseT Glibc BbINONAHATE KOMAUAALNIO BbAnoTekn C nogaep>xKon agpa 4.19 n
bonee no3gHux Bepcui. NMogaepxka bosiee cTapbix A4ep He BKJIKOYEHa.

o -with-headers=$LFS/usr/include
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DTOT apryMeHT Nno3BosisieT CKOMNUANPOBaTb BMBANOTEKY C 3ar0N0BOYHbIMK (hakiaMn, HeLaBHO
yCTaHOBNIEHHbIMK B KaTanore $LFS/usr/include, Takum obpa3om, nakeTy byaeT n3BECTHO, Kakne
(byHKUMM eCcTb Y s4pa, 4ToObl oNTUMN3NPOBaTbL CebS.

e libc_cv_slibdir=/usr/lib

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

¢ -disable-nscd
MapameTp oTKAOYaeT COOPKY AEMOHaA K3La CyXbbl UMeEH, KOTOpPbLIA BoNbLUe HE NCNONb3YETCS.

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 UM HECOBMECTUMas nporpamma msgfmt, kak npasuno, 6e3penHa. msgfmt
SIBNIIETCS YacTbio NakeTa Gettext, KOTOPbIN AO/KEH NPEAOCTABAATL XOCT-AUCTPUOYTUB.

__ Npumeyanue
6 MocTynann coobLleHns O TOM, 4YTO 3TOT MaKEeT MOXET HE KOMMUANPOBATLCS Npu
«MNapannensHon cbopke». ECn 3T0 Npon3onaeT, NOBTOPHO 3anyCTUTE KOMaHay make ¢
napameTpom -j1.

CKOMNUIMpPYWTE MakKeT:
make

YcTaHOBUTE MakKeT:

BaxxHo

Ecnn nepemeHHas LFS HacTpoeHa HenpaBuiibHO, U, HECMOTPSA Ha PeKOMeHAauuu, Bbl
BbINoJIHAEeTE COOPKY OT MMEHW Nob30BaTENA root, creaylowas KoMaHaa yCTaHOBUT
TONIbKO 4TO cobpaHHbI Glibc B Baly X0CT-CMCTEMY, YTO, CKOpee BCEro, caenaet eé
HenpurogHon ANna UCcnoJsib3oBaHus. [03ToMy ABa)KAbl NPOBEPbTE, NPaBUJILHOCTb
HaCTPOMKW Cpelbl 1 YTO Bbl BOLLIM B CUCTEMY He NOJ Y4eTHOMN 3anucblo root, npexae
4yeM 3anyCckaTb CefyoLyo KOMaHAay.

make DESTDIR=$LFS install
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3Ha4yeHue onuum make install:

e DESTDIR=$LFS

MNepemeHHasa make DESTDIR ncnonb3yeTcs NOMTYU BCEMU NAaKeTaMuU ANs onpeneneHna mecta
YCTQHOBKW nakeTa. Ecnv oHa He 3afaHa, No YMO4YaHUO 15 YCTaHOBKMW UCMOJIb3yeTCs KOPHEBOM
KaTanor (/). 3aecb Mbl yKa3blBaeM, YTO NakeT JoJKeH OblTb yCTaHOBNEH B $LFS, KOTOpbIN CcTaHeT
KOpHeBbIM KaTasiorom B Pa3gene 7.4. «Bxon B okpyxeHue Chroot»» .

icnpaBbTe XeCTKO 3anporpaMMUPOBaHHbIN MyTb K UCMOJIHAEMOMY 3arpy34uky B ldd:

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

s>

o

BHuMaHue

Ha 3Tom 3Tane HeobxoaAMMO OCTaHOBUTLCSA N yOeanTbCs, YHTO OCHOBHbIE (DYHKLMM
(koMNUNAUMA 1 KOMNOHOBKA) HOBOr0 KPOCC-TyN4eiHa paboTaloT A0KHbIM 0bpa3zom.
YT06bl BLINOHWUTL NPOBEPKY PaboTOCNOCOOHOCTH, BLIMNONHUTE CeayoLne KOMaHAbI:

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

Ecnun Bce paboTaeT npaBuibHO, OWINOOK BbiTb HE [OIKHO 1 BbIBOA NOC/TEAHEN KOMAHAbI
ObyneT umeTb BUA:

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

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

Ecnu BbIxoAHble AaHHble 0TOBpaXkaloTCsA He TaK, Kak yka3aHo Bbllle, nau nx soodbue
HeT, 3HA4MT, YTO-TO CAENAaHO HenpaBubHO. Pa3bepuTtech ¢ npobnemon n nosTopuTe
Lwaru Bblwe, 4Tobbl uCcnNpaBnTb ee. dTa nNpobaema osKHa ObITh peLleHa, Npexae 4em
Bbl NPOLOJDKUTE.

Kak TonbKo Bce byaeT XopoLlo, yaanuTe TeCcToBbIA (aitn:

rm -v a.out

NMpumeyaHue

Cbopka nakeToB B C/leayOLWENn rnase NoCcayXUT AOMNOJAHUTEIbHOW NPOBEPKOWA
NPaBUALHOCTN COOPKN BPEMEHHOIO KPOCC-Ty14enHa. Ecnm kakon-nnbo nakeT, 0CobeHHO
Binutils nnm GCC, He yaaeTtcs cobpaTb, 3TO yKa3blBaeT Ha TO, YTO YTO-TO MOLUJIO HE TaK
C ycTaHoBJsieHHbIMK paHee Binutils, GCC, nan 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++ — 310 cTaHOapTHasa bubnmoteka C++. OHa Hy)XHa Ans KoMmnunauum koga C++ (4acTb
GCC HanucaHa Ha C++), korga mbl cobupann GCC-Mpoxoa 1, HaM NPULNOCE OTJIOXKUTL €€

YCTa@HOBKY, MOTOMY 4TO OHa 3aBucUT oT bubnnotekn Glibc, koTopoi ewle He Bbin0 B LLENEBOM
KaTanore.

MpnbnnsntensHoe Bpems cOopKu: 0.2 SBU
Tpebyemoe OMCKOBOE MPOCTPaAHCTBO: 1.1 GB

5.6.1. YcTaHOBKa 6ubnuoteku Libstdc++

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

Co3panTe 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

3HavyeHue napaMeTpPoB HAaCTPOMUKM:

e -host=...

YKa3blBaeT, 4TO AO/KEH UCMOJIb30BaTbCA KPOCC-KOMMUAATOP, KOTOPLIA Mbl TONIbKO 4TO cobpann,
BMECTO TOro, KOTOpbIN HaxoauTca B /usr/bin.

¢ -disable-libstdcxx-pch

STOT apryMeHT npenoTBpaLlaeT YyCTaHOBKY NpeaBapuTebHO CKOMAUAMPOBaHHLIX include-annos,
KOTOPbIE Ha Al@HHOM 3Tarne He HY>XHbl.

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

YKa3blBaeT KaTanor yCTaHOBKM Ana include-hannos. MockonbKy libstdc++ aBnsetcsa ctaHfapTHON
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ounbnnotekon C++ ansa LFS, 3TOT KaTanor 4OJHKEH COOTBETCTBOBAaTb MECTOMOJIOXKEHUIO, B KOTOPOM
komnunatop C++ ($LFS_TGT-g++) byaeT uckatb cCTaHAapTHbIE BKJOYaeMble (hannbl C++. Mpu
obbluyHOM cbopKe 3Ta MHpopMaLMa aBTOMaTUYeckn nepenaetcs B Libstdc++ npu BeinonHeHUN
configure 13 KaTanora BepxHero ypoBHa. B HaweM cnyyae 3Ta MHopMaumns goskHa bbiTb yKa3aHa
aBHO. KomnunaTtop C++ pobasuTt nyTh sysroot $LFS (yka3zaHHbI npn cbopke GCC Mpoxog 1) K nyTw
noncka include-annos, No3ToMy hakTU4eCKM OH ByaeT nckaTb B

$LFS/tools/$LFS _TGT/include/c++/13.2.0. KombuHaumsa nepemeHHon DESTDIR (B npvBeeHHON HUXe
KomaHZe make install) n 3Toro aprymeHTa obecneymsaeT yCTaHOBKY 3aro/l0BOYHbIX (PansioB Tyaa.

CkomnunupywnTe Libstdc++, BbINOAHMB:

make

YcTaHoBuTe bnbnnoTteky:

make DESTDIR=$LFS install
Yaoanute apxusHble dansbl libtool, NOCKONbKY 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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