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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 mokymeHTauun nakeTa Binutils pekomeHayeTcs BbINoAHATL COOPKY B 0TAE/IbHOM KaTasore,
co3panvm ero:

mkdir -v build
cd build

NMpuMmeyaHue
- Insa Toro, 4Tobbl 3Ha4YeHMa SBU, nepeyncneHHble B OCTaNbHOM YacTW KHWUMW, Oblan Bam
@ Nose3Hbl, N3MepbTe BpeMs, Heobxoanmoe ans COOPKM 3TOro NakeTa, Ha4ynHasa C
HaCTPOMKM 1 3aKaH4YMBas yCTaHOBKOMW. YTobbl 4obuThbCA 3TOr0, 06€pHNTE KOMaHAbI
cbopkm komaHgom time: time { ../configure ... && make && make install; }.

Tenepb noarotosbTe Binutils kK kKoMnuasaUuK:

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

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

--enable-default-hash-style=gnu

«3Ha4YeHue napaMeTpoB HACTPOUKMU:»

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

INa KpoCcC-KoMMAaumm ykasbiBaeT cucteme cbopkn nckatb B $LFS 6Bubnnotekun Leneson CMCTeMsI,
ec/m Heobxoammo.

e -target=$LFS_TGT

MOCKOJIbKY Ha3BaHWe MalUMHbI B 3Ha4YeHun nepeMeHHon LFS TGT MoXXeT 0TAnYaThCa OT 3Ha4YeHus,
KOTOpOe BO3BpaLlaeT cueHapui config.guess, 3TOT apryMeHT yKaxkeT cueHapuio configure Kak
HacTpouTb cuctemy cbopku naketa Binutils gna co3gaHnsa KpoCC-KOMMNOHOBLLMKA.
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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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KOMMUAAUunto N yCTaHOBKY

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; }

MepenneM B KaTasior sources u yaanum 6onee He Hy)KHbIN Pa30PXMUBMPOBAHHbBIN KaTasior
binutils-2.42

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

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 cbopku: 3.8 SBU
Tpebyemoe ANCKOBOE MPOCTPaAHCTBO: 4.1GB
MpumeyaHune

4TO 1 B N1106ON ApYyron rnase, cneaynTe MHCTPYKLMM KOTOPYHO NOYy4YnSIn paHee
(MHcTpyKuMK No cbopke nakeToB). CHavyana pacnakynTe naket gcc-13.2.0 u3 apxuBsa, a
3aTeM nepenanTe B CO34aHHbLIN KaTanor. ToNbKO nocne 3Toro caenyet NpucTynuTb K
NPUBEAEHHBIM HUXE MHCTPYKLMAM.

i— i B 3Toi rnaBe YacTo BO3HMKAIOT HEJOPA3yMEHUS, XOTS MPUMEHSIOTCS Te XXe NpoLeaypsbl,
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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-1libgomp
--disable-libquadmath
--disable-libssp
--disable-libvtv
--disable-libstdcxx
--enable-languages=c, c++

PP P A A G P L L G A a4

«3HaYeHUe napaMeTpoB HACTPOUKMU:»

e -with-glibc-version=2.39

STOT napameTp yKasbiBaeT Bepcuto Glibc, koTopas byneT ncnonb3oBaTbCs Ha LieneBon cucteme. OH
He nMeeT OTHoLeHMA K libc xocT-gucTpubyTrea, NOTOMy 4TO BCE, CKOMMUANPOBAHHOE B 3TOM
pa3nene, byneT BbINONHATLCA B cpene chroot, koTopas n3onuposaHa ot libc xocT-gucTpubyTnea.

¢ -with-newlib

Mockonbky paboTatowwasn 6ubnmoteka C ewe HeAOCTYNHa, 3TO FrapaHTUPYET, YTO KOHCTaHTa
inhibit_libc 6yaeTt onpeneneHa npu cbopke libgcc. 310 npefoTBpaLLaeT Komnuasuuio 1oboro Koaa,
Tpebytowiero nogaepxku libc.

o -without-headers

Mpun co3gaHuny NoAHOro Kpocc-komnunsaTopa GCC TpebyeT Hannyns CTaHAapPTHbBIX 3ar0/10BKOB,
COBMECTMMbIX C LieNIeBON CUCTEMON. 15 HaWWX Lenen 3TW 3arofIoBKY He NoHazobsaTca. 370t
napameTp npenoTepawaeT nx nomck GCC.

¢ -enable-default-pie u -enable-default-ssp

ST1n napameTpbl No3sonaoT GCC no ymon4yaHMio KOMAUANPOBATL NPOrpPaMmbl C HEKOTOPbIE
byHKUMAMK ycunmeatowmmm besonacHocTb (6onee nogpobHas nHopMaumsa 0 HUX NpUBELEHA B
npumedaHue o PIE n SSP B nase 8). Ha naHHOM 3Tane 3T0 He SBASETCS CTPOro obsa3aTenbHbIM,
NOCKOJIbKY KomMnunaTop byaeT co3faBaTb TO/IbKO BPEMEHHbIE UCMONHAEMble (halnbl. Ho nyduwe,
4TOOblI BpeMeHHbIe NakeTbl OblI MaKCMMabHO MPUMOAMXeHbI K TeM, 4TO By yT B FOTOBOWN cuCTeMe
LFS.

¢ -disable-shared

370T napameTp 3acTasnseT GCC cTaTnyeckm CBA3bIBaTb CBON BHYTPeHHMe bubnnotekun. OH
Heobxoamnm noTomy 4T10 0bwme bBubnnotekn TpedbytoT Glibc, KOTOPLIN eLLe He YCTAaHOBJIEH B LieIeBOW
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 yCcTaHOBMA Napy BHYTPEHHUX CUCTEMHbIX 3ar0/10BOYHbIX (hansioB. OBbIYHO
04UH 13 hannos limits.h, BKNoYaeT COOTBETCTBYOLWME CUCTEMHbIe orpaHnyeHuns limits.h, B naHHoM
cnyyae $LFS/usr/include/limits.h. OgHako Bo Bpemsa cbopku GCC $LFS/usr/include/limits.h He
CylecTByeT, NO3TOMY TOJIbKO 4YTO YCTAHOBJIEHHbIN BHYTPEHHWNI 3aroJIoBOYHbIN (hann sBnseTcs
4aCTWYHbLIM, @BTOHOMHbIM (DaJIOM 1 He BKIOYAET paclUuMpeHHble YHKLUM CUCTEMHOrO hanna.
3TOoro goctaToyHo ans cbopku Glibc, HO NOAHBIA BHYTPEHHMIA 3ar0N0BOYHLIN (ha NoHazobuTca
nosxe. Co3ganTe NONHYIO BEPCUIO BHYTPEHHEr 0 3aro/1I0BOMHOI0 haria C NMOMOLLbI KOMaHAb,
NOEHTUYHON TON, YTO cucteMa cbopkm GCC ncnonb3yeT 06bIYHO:

NMpuMeyaHue
B npuseaeHHON HMXXe KOMAHAE MOKa3aH NpuMep NoAcTaHOBKU BI0OXKEHHbIX KOMaHA,
6 NCNosb3ys ABa MeToda: obpaTHbIE KaBblYKM U KOHCTPYKLMIO $(). EFO MOXKHO 6b1s10 Obl
nepenucaTb, MCMONb3ysd OOUH U TOT XXe MeToA ANns obenx 3amMeH, HO CAENaHO Tak,
4T0bbl NPOAEMOHCTPUPOBATL, KakK MX MOXHO MCMONb30BaTb OAHOBPEMEHHO. B Lienom
mMeTon $() npeanoyTUTENbHEE.

Bbingem n3 kaTtanora build

cd

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

Mepennem B KaTasior sources u yaannum 6onee He Hy>)KHbIN Pa30PXUBMPOBAHHbBIN KaTasior
binutils-2.42

cd ..
rm -Rf gcc-13.2.0

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

5.4. 3aronoBoyYHble phannbl Linux-6.7.4 API

3aronoso4Hble hanabl Linux API (B linux-6.7.4.tar.xz) npegocTasnsioT APl sgpa ona Ncnosib30BaHUA
Glibc.

MpubnnsnTenbHoe BpemMs COOpPKuU: meHee 0.1 SBU
Tpebyemoe oMCKOBOE NPOCTPaAHCTBO: 1.5GB
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5.4.1. YcTaHOBKa 3aroJIoBO4HbIX (paunos

A8po Linux 0OJHKHO NpefoCTaBAsATh UHTePGENC NPUKNAZHOro NnporpamMMuposaHuns (API) gns
ncnonb3oBaHus cuctemHon bubnuotekon C (Glibc B LFS). 310 nenaetcs nyTem yCcTaHOBKU
3arosioBoYHbIX (pansioB C, KOTOPbIE MOCTaBAAOTCA B apXmBe C UCXOAHbIM KOAOM sipa Linux.

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

Tenepb N3BJIEKNTE BUAMMbIE M0J1b30BaTESI0 3aro/IoBOYHbIE (Paibl A4pa U3 MCXOAHOr0 KoAa.
PekomeHayembin ciocob make «headers_install» ncnonb3oBaTh HeNb3s, Tak Kak 415 3T0ro
TpebyeTca rsync, KOTOPbIN MOXET ObITb HEAOCTYMEH. 3arofioBoOYHbIE Panibl CHavana NOMELLATCA B
Jusr, a 3aTeM KOMupYIOTCS B HY>XHOE MecCTOo.

make headers

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

5.4.2. Copep>xuMmoe 3arosioBo4Hbix ¢pannos Linux API

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

YcTaHOBJ/IEHHbIE
3aroJIoBOYHbIe
pannbi:

/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 onucaHume

/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
/usr/include/linux/*.h 3aronoBoYHble gannbl Linux API Linux
Jusr/include/misc/*.h 3aronoBoYHble hanbl Linux APl Miscellaneous
Jusr/include/mtd/*.h 3arosioBoyHble anasl API MTD
Jusr/include/rdma/*.h 3aronoBoyHble hannel Linux APl RDMA
/usr/include/scsi/*.h 3aronoBoYHble gannbl Linux APl SCSI
Jusr/include/sound/*.h 3aronoBoyHble hannbl Linux APl Sound
Jusr/include/video/*.h 3aronoBoYyHble thannbl 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 Ons BblAeneHna NaMaTu, NoOMCKa B KaTasorax, OTKPbITUS U 3aKPbITUA (DalnIoB, YTEHUS 1
3anucu annos, 0bpaboTKm CTPOK, CONOCTaBAEHNS C 06pa3LLOM, apuPMETHKIN 1N TakK fanee
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MpnbnnsntenbHoe BpeMs COOPKN: 1.5 SBU
Tpebyemoe ANCKoBOE NPOCTPaAHCTBO: 846 MB

5.5.1. YcTtaHoBKa nakeTta Glibc

Bo-nepBbiX, CO34anNTe CUMBONYECKYIO CChINKY ANS COOTBETCTBUSA TpeboBaHmaM LSB. Kpome Toro,
L1 COBMEeCTUMOCTHY C x86_64 co3fanTe CUMBOIMYECKYIO CCbIIKY, HEOOX0ANMYIO A5 NPaBUIbHOW
paboThl 3arpy34nka gUHaMmnyeckon bubnanoTekn:

case $(uname -m) in
1786) ln -sfv ld-linux.so0.2 $LFS/lib/ld-1sb.so0.3
x86 64) ln -sfv ../lib/1ld-1inux-x86-64.s0.2 $LFS/1ib64
In -sfv ../lib/ld-1inux-x86-64.s0.2 $LFS/1ib64/1d-1sb-
x86-64.s50.3

r

esac

~ NpumeuaHune
@ MprBeaeHHas Bbie KOMaHA4a BepHa. KoMaHaa In uMeeT HECKOIbKO BapMaHTOB
CMHTaKCuKca, no3ToMy oba3aTenibHO 03HaKoMbTeCh C info coreutils In n In(1), npexae
yem coobuaTb 06 owwnbke.

HekoTopsble nporpammel, ncnonb3yowme Glibc, npuMmeHsoT HecoBMecTUMbI ¢ FHS kKaTanor /var/db
LAN19 XpaHeHMs CBOMX AaHHbIX BPEMEHU BbIMOJHEHMA. YCTaHOBMTE CneayoLnin naTty, 4Tobel Takme
nporpamMmmbl XpaHuaM CBON AaHHble B MeCTaX, COBMeCTMMbIX € FHS:

patch -Npl -i ../glibc-2.39-fhs-1.patch
B nokymeHTauum k Glibc pekomengyeTtcsa cobupaTb Glibc B 0TA€/IbHOM KaTanore:

mkdir -v build
cd build

Ybegutech, 4Tto yTuanTel Idconfig and sin ycTaHoBneHbl B /usr/shin:
echo "rootsbindir=/usr/sbin" > configparms
3aTtem nogrotosbTe GlibCc K KOMAUAALNN:
../configure
--prefix=/usr
--host=$LFS TGT

--build=$(../scripts/config.qguess)
--enable-kernel=4.19

s
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--with-headers=$LFS/usr/include \
--disable-nscd \
libc cv_slibdir=/usr/lib

3HayeHue napaMeTpPoOB HAaCTPOMUKMU:

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

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

¢ -enable-kernel=4.19

3T0T napameTp no3sonseT Glibc BbINOAHATE KoMAnAAUM0 bnbnmoTekn ¢ nogaep>xkon agpa 4.19 n
bonee no3gHMx Bepcuit. Moaaepxka 6onee CTapbix A4ep HE BKOYEHA.

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

DTOT apryMeHT Nno3BosisieT CKOMNUANPOBaTb BMBANOTEKY C 3aroN0BOYHbIMK (haiamMn, HeLaBHO
yCTaHOBJIEHHbIMK B KaTanore $LFS/usr/include, Takum obpa3om, nakeTy byaeT U3BECTHO, Kakne
(PyHKUMM eCcTb Y sapa, 4ToObl onTUMN3NPOBaThL CebS.

e libc_cv_slibdir=/usr/lib

DTOT apryMeHT rapaHTupyeT, 4To bubnmorteka bygeT ycTtaHoBneHa B /usr/lib BMecTo cTaHAApPTHOrO
/lib64 Ha 64-OUTHbLIX MaLUMHAX.

¢ -disable-nscd
MapameTp oTKO4YaeT COOPKY AEMOHa K3Lla CyX0Obl UMEH, KOTOPbLI 60JbLLE He NCMOb3YyeTCs.

Ha 3ToM 3Tane MOXEeT NosABMTbLCA Cieaylolliee 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 WU HECOBMECTMMAs nporpamMma msgfmt, kak npasuno, 6e3speaHa. msgfmt
SBNSETCS YacTblo NakeTa Gettext, KOTOPbIA JOMKEH NPEAOCTABAATL XOCT-AUCTPUBYTUB.

~_ NpumeuaHue
@ MocTynann coobLleHnsa 0 TOM, 4YTO 3TOT MaKET MOXET HE KOMMUANPOBATLCS Npu
«MapannensHon cbopke». ECam 3To Npon3onaeT, MOBTOPHO 3anycTuTe KomaHay make ¢
napameTpom -jl.

CkoMnnnmpymnTe naker:
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make

YCTaHOBUTE NaKeT:

o

Ba)xHo

Ecnn nepemenHas LFS HacTpoeHa HenpaBW/ibHO, K, HECMOTPS Ha PeKOMeH4auunu, Bbl
BbINOJIHSEeTE COOPKY OT MMEHM NoJib30BaTeNd root, caeayroliasd KoMaH4a YCTaHOBUT
TONIbKO 4TO cobpaHHbIn Glibc B Bally XOCT-CMCTEMY, YTO, CKOpPEe BCEro, caenaeT eé
HenpuUroaHon AN NCNoAb30BaHUA. MO3TOMY ABaXKAbl NPOBEPLTE, MPABUNLHOCTb
HaCTPOWKM Cpeflbl U 4YTO Bbl BOLLJIM B CUCTEMY He MO YH4E€THOWN 3annckto root, npexae
4yeM 3anyCckaTb CAeayoLyo KOMaHay.

make DESTDIR=$LFS install

3HayeHue onuun make install:

e DESTDIR=$LFS

MepeMeHHas make DESTDIR ncnonb3yeTcs noyYTu BCEMU NakeTaMu 415 onpefeseHns MecTa
YCTaHOBKW nakeTa. ECiv oHa He 3afaHa, No yMO4YaHUO NS YCTaHOBKM UCMOJIb3yeTCs KOPHEBOW
KaTanor (/). 34ecb Mbl yKa3blBaeM, YTO NakeT AO/KEH OblTb YCTaHOBNEH B $LFS, KOTOpLIA CTaHeT
KOpHeBbIM KaTanorom B Pasnene 7.4. «Bxon B okpyxeHue Chroot»» .

WcnpaBbTe XXeCcTKo 3anporpaMMUPOBaHHbIA MyTb K UCMOJIHSEMOMY 3arpy3ynKy B ldd:

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

BHuMmaHue

Ha 3Tom 3Tane HeobxoaAnMo OCTaHOBUTLCA N yOeaAnTbCS, YTO OCHOBHbIE (PYHKLIN
(KOMAMAAUKMSA 1 KOMMOHOBKA) HOBOr0 KPOCC-TyN4erHa paboTatoT AOJIKHEIM 06pa3oMm.
Y1066l BLINONHUTL NPOBEPKY PaboTOCnOCOOHOCTK, BLIMOAHUTE CleyoLmMe KOMaHabl:

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

Ecnu Bce paboTaeT npaBuJibHO, OLLINMOOK BbiTb HE AOIKHO 1 BbIBOA, NOC/EAHEN KOMAHAbI
byneT umeTb BMA:

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

ObpaTnTe BHMMaHWe, 4TO Ans 32-pa3psaaHbiX MalLMH UMS nHTepnpeTaTopa 6yaeT /lib/ld-
linux.so.2.

Ecnn BbIXOo4HblE Aa@HHblE 0T06pa)KaIOTCﬂ He TakK, KaK YKa3aHO Bbllle, Nin nx BoobLLe
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HeT, 3Ha4YUT, YTO-TO CLleNaHO HenpaBubHO. Pa3bepuTech C Npobnemoit 1 NnoBTopUTE
Wwary Bbilwe, 4Tobbl NCNPaBMTL ee. DTa Npobaema foKHa ObiTh pelleHa, Npexae Yem
Bbl MPOAOJIKUTE.

Kak TonbKo BCce byaeT XopoLuo, yaanuTe TeCcToBbIA (aitn:

rm -v a.out

NMpumeyaHue
- . Cbopka nakeToB B cinefytoLLlen rinase nocayXUT AOMNOSHUTENbHON NPOBEPKON
@ NPaBUIbHOCTY COOPKM BPEMEHHOI0 KPOCC-TyN4enHa. Ecnm kakon-nnbo naket, ocobeHHo
Binutils nnm GCC, He yaaeTcs cobpaTb, 3TO yKa3blBaeT Ha TO, YTO YTO-TO MOLUJO HE TakK
C ycTaHoBJsieHHbIMYK paHee Binutils, GCC, nnn Glibc.

MoapobHasa nHhopmaums 06 3Tom nakeTe Haxoautca B Pazgen 8.5.3. «Cogepxummoe naketa Glibc.»

5.6. Libstdc++ u3 GCC-13.2.0

Libstdc++ — 310 cTaHAapTHas bubnmoteka C++. OHa Hy)XHa Ans Komnunsauum koga C++ (4acTb
GCC HanucaHa Ha C++), korga mbl cobupann GCC-Mpoxoa 1, HaM NPULINOCh OTJIOXKUTL eé
YCTaHOBKY, MOTOMY 4TO OHa 3aBucUT oT bBubnnotekn Glibc, koTopoi ewle He 6bI10 B LLENEBOM
KaTanore.

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

5.6.1. YcTaHoBKa 6bmbnuoTteku Libstdc++

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

Co3panTe oTAeNbHbIN KaTanor cbopkn ans libstdc++ n nepenante B Hero:

mkdir -v build
cd build

MoprotosbTe libstdc++ kK kKomnunauun:

../libstdc++-v3/configure
--host=$LFS TGT
--build=$(../config.qguess)
--prefix=/usr
--disable-multilib

s s s
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--disable-nls \
--disable-libstdcxx-pch \
--with-gxx-include-dir=/tools/$LFS TGT/include/c++/13.2.0

3HauyeHue napaMeTpPoB HAaCTPOUKHM:

e -host=...

YKa3blBaeT, YTO JOJ/IKEH UCMOJIb30BaTbCA KPOCC-KOMMUASATOP, KOTOPLIA Mbl TOJIbKO 4TO cobpann,
BMECTO TOro, KOTOPbIN HaxoauTcs B /usr/bin.

e -disable-libstdcxx-pch

DTOT apryMeHT nNpefoTBpallaeT yCTaHOBKY NpeaBapuTeslbHO CKOMOUANPOBaHHLIX include-thannos,
KOTOpPbIE Ha A@HHOM 3Tare He HYXXHbl.

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

YKa3blBaeT KaTanor yCTaHOBKM AN4 include-hannos. MockonbKy libstdc++ aBnsetcsa ctaHfapTHON
oubnnotekon C++ ans LFS, 3TOT KaTanor 4OJHKEH COOTBETCTBOBATb MECTOMOOXKEHUIO, B KOTOPOM
komnunatop C++ ($LFS_TGT-g++) byneT uckatb CTaHAapTHbIE BKIOYaeMble hannbl C++. Mpu
obblyHOM cbopKe 3Ta NHpopMaLMa aBTOMaTUYeckn nepenaetcs B Libstdc++ npu BeinonHeHUN
configure 13 KaTafora BepxHero ypoBHs. B HaweM ciy4yae 3Ta nHdpopmauns foskHa bbiTb yKa3aHa
fBHO. Komnunatop C++ pobasuTt nyThb sysroot $LFS (yka3zaHHbIn npu cbopke GCC Mpoxoa 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
KoMmaHae make install) n aToro aprymeHTa obecneynmBaeT yCTaHOBKY 3aro/l0BOYHbLIX (haiioB Tyaa.

CkomnunupywnTe Libstdc++, BbINOAHMB:

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 06 3Tom nakeTe Haxoantca B Pasgene 8.28.2. «Coaepxxumoe naketa GCC.»
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