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YacTto lll. FnaBa 5. COopka Kpocc-Tyn4yenHa
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5.1. BBepgeHue

B 3Toi rnaBe AaHO onucaHue, Kak Co34aTb KPOCC-KOMMUIATOP U CBA3aHHbIE C HUM UHCTPYMEHTHI.
HecMoTps Ha TO, 4TO Ha fAHHOM 3Tane KPOCC-KOMMUAALMUS UMUTUPYETCS, NPUHLUUMBI ero paboTbl Te
e, 4TO 1 AN HACTOSILLEro Kpocc-Ty4eiiHa.

Mporpammbl, CKOMNUAMPOBAHHbIE B 3TOW rnase, 6yayT ycTaHOBNEHbI B KaTasor $LFS/tools, 4To6bl
OHM BbINN OTAENEHBI OT haliNoB, YCTAaHOB/EHHbIX B Cieaylownx rnasax. bubnnorekn, xe,
yCTaHaBAMNBAKOTCA Ha CBOE MOCTOSHHOE MECTO, MOCKOJIbKY OHU OTHOCATCSA K CUCTEME, KOTOPYIO Mbl
XOTUM CO3AaThb.

5.2. Binutils-2.42 - Npoxop, 1

MakeT Binutils conepXnT KOMMOHOBLLMK, acceMbnep 1 Apyrme NHCTPYMeHTbl 4as paboTbl €
06BbEKTHbIMY (hannamu.

MpnbnnsntenbHoe Bpems cOOpKu: 1 SBU
Tpebyemoe AMCKOBOE NPOCTPaAHCTBO: 663 MB
NMpuMmevyaHue

BepHuTeCb Ha3ag u nepeynTanTe NpuMedaHnsa B pasgene O6uime MHCTPYKLUMM Mo
KoMnunaummn. NMoHnMaHne nHGoOpMaL M, NOMEYEHHON KaK BaXKHas, MOXET
BNOCAeLACTBMM M36aBNTb BaC OT MHOrMX nNpobaem.

OyeHb BaXkHO, 4T06bI Binutils 6611 ckoOMAMANMPOBaHHLIM NMepBbIM, NOTOMY 4TO U Glibc, n GCC
BbIMOJIHAOT Pa3/INyHble TeCTbl HAa AOCTYMHbIX KOMMOHOBLLMKE U acceMbnepe, 4Tobbl onpenennTb,
KaKkune 13 nx QyHKUNA cnenyeT BKIAYNT.

B OOKYMEHTaLUWWN NaKeTa Binutils PEKOMEHAYETCA BbIMOHATDL C60pKy B OTAEJZIbHOM KaTaJiore,
co3oaauMm ero:

mkdir -v build
cd build
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NMpuMmeyaHue
<~ [lnda Toro, 4Tobbl 3Ha4YeHna SBU, nepeyncneHHble B OCTaNbHON YacTW KHWUMK, Oblan Bam
6 Nose3Hbl, N3MepbTe BpeMs, Heobxoanmoe aas COOpKM 3TOro NakeTa, Ha4yMHasa C
HaCTPOWMKM 1 3aKaH4YMBas yCTaHOBKOW. YTobbl 10OUTLCA 3TOro, 06epHNTE KOMaHabI
cbopkn komaHgom time: time { ../configure ... && make && make install; }.

Tenepb noarotoBbTe Binutils kK kKoMnuasUuK:

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

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

--enable-default-hash-style=gnu

3HayeHUMe napaMeTpPoOB HAaCTPOUKMU:
e -prefix=$LFS/tools

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

[Na KpoCC-KoMMaaumm ykasbiBaeT cucteme cbopku nckatb B $LFS Bubnnotekun Leneson CMCTeMsI,
ecnm HeobxoammMmo.

e -target=$LFS_TGT

MOCKOJIbKY Ha3BaHWe MalUMHbI B 3Ha4YeHuUn nepeMeHHon LFS TGT MoXeT oTAn4aThCa OT 3Ha4YeHus,
KOTOpOe BO3BpaLlaeT cueHapun config.guess, 3TOT apryMeHT yKaxeT cueHapuio configure Kak
HacTpouTb cncTemy cbopkn nakeTa Binutils gnd co3gaHns KPOCC-KOMMOHOBLLMKA.

o -disable-nls

3TOT NapameTp OTKOYaeT UHTEPHALIMOHAIM3aLMI0, TaK Kak i18n He TpebyeTcs Ans BpEMEHHbIX
NHCTPYMEHTOB.

e -enable-gprofng=no
9TOT NapaMeTp OTKoYaeT cOopKy gprofng, KOTOPLIN HE HY>XXEH A1 BDEMEHHOI0 MHCTPYMEHTapus.
o -disable-werror

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

¢ -enable-default-hash-style=gnu
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Mo yMON4aHUIO KOMMOHOBLUMK reHepupyeT Kak xelw-tabnuuy B ctune GNU, Tak 1 KnacCM4ecKyto
xew-Tabnuuy ELF ansa obwmx bubnmnotek n gUHaMmMyeCckn CBA3aHHbIX UCNOJIHAEMbIX (hanioB. XeLw-
Tabnmubl Heo6X0ANMbI TONBKO ANA ANHAMUYECKOr0 KOMMOHOBLLMKA, BbIMOJHAOLEro Nonck
CMMBOJ10B. B LFS gnHamuyecknin KOMNOHOBLUMK (NpenocTaBnsemoin naketom Glibc) Bcerpa byneTt
nCcrnosnb3oBaThb xew-Tabauuy B cTune GNU, K KOTOPOKW 3anpockl BbINOAHATCSA ObicTpee. Tak 4To
Knaccuyeckas xew-tabnvua ELF coBeplieHHo 6ecnonesHa. 3TOT NnapamMeTp yKasblBaeT
KOMMOHOBLUUKY M0 YMONYaHUIO FreHepupoBaTb TOJIbKO Xeww-Tabnuuy B ctune GNU, no3ToMy Mbl
MOXeM n3bexaTb TpaThl BPEMEHM Ha COo3AaHme Knaccumyeckon xew-Tabnanubl ELF npu cbopke
MakeToB UM He TPaTUTb ANCKOBOE NPOCTPAHCTBO ANS €e XPaHeHUs.

CkoMnnmpymnTe naker:
make

YCTaHOBUTE NakeT:
make install

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

5.3. GCC-13.2.0 - Npoxon 1

MNMakeT GCC comepxunT Konnekumo komnunaTopos GNU, kKoTopas BkatodaeT komnunaTopbl C n C++.
MpubnusntensHoe BpemMs cbopku: 3.8 SBU
Tpebyemoe ANCKOBOE NPOCTPaAHCTBO: 4.1 GB

MpumeyaHune

B >Ton rnaee 4acTo BO3HMKAOT HEA0PA3YMEHNUS, XOTSA NMPUMEHAIOTCA Te XKe NpoLeaypsl,
@ 4TO 1 B 1106ON ApYyron rnase, cneaynTe MHCTPYKLMM KOTOPYIO NOYy4YnIn paHee
(MHcTpyKuMn No cbopke nakeToB). CHavyana pacnakynTe naket gcc-13.2.0 u3 apxuBsa, a
3aTeM nepenanTe B CO34aHHbIA KaTasnor. ToSIbKO Nocsie 3TOro ciegyet NpucTynuTb 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 n3amMeHuTe M5 KaTanora rno ymonyaHuio ans 64-butHeix bubnmotek Ha «lib»:

case $(uname -m) in
x86 64)
sed -e '/m64=/s/1ib64/1lib/" \
-i.orig gcc/config/i1386/t-1linux64
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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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3TK napameTpbl No3BonAT GCC No yMon4YaHUO KOMAUANPOBATbL NPOrpamMmMmbl C HEKOTOPLIE
byHKUMAMYK ycmnmeatowmmm besonacHocTh (bonee noapobHaa MHoOpMaUns 0 HUX NpuBeaEHa B
npumedaHue o PIE n SSP B naBe 8). Ha maHHOM 3Tane 3To He SBNSETCS CTPOro obsa3aTenbHbIM,
NOCKOJIbKY KomnunaTop byaeT co3gaBaTh TO/IbKO BPEMEHHbIE NCMONHSAEMbIE (halnbl. Ho nydwe,
4TOObI BpEMeHHbIe NakeTbl OblI MaKCMManbHO NPMBAVKEHbI K TeM, 4TO ByAyT B FOTOBOWN cuCTEME
LFS.

¢ -disable-shared

370T napameTp 3acTaBnseT GCC cTaTU4yeckun CBSA3bIBaTb CBOW BHYTPeHHME bubnnoTtekn. OH
Heobxoamnm noTomy 4T10 0bwme bBubnnotekmn TpebytoT Glibc, KOTOPLIN elle He YCTAHOBJIEH B LIeNIEBOW
cucTeme.

¢ -disable-multilib

Ha x86_64, LFS He nogaepxuBaeT KoHdurypaumo multilib. 3TOT aprymeHT HUKaK He BJIMSEeT Ha
paboTy C apxuTeKkTypomn x86.

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

OTW apryMeHTbl OTKJI0YaOT NOAAEPXKKY pacluMpeHmnin ans paboTbl C MHOronoTOYHOCTLIO, libatomic,
libgomp, libquadmath, libssp, libvtv n ctaHaapTHon 6ubnmotekn C++ COOTBETCTBEHHO. ITW PYHKLNN
MOryT HE CKOMMUANPOBATbLCS Npu CbopKe KPOCC-KOMMUAATOPA U HE HYXXHbI A5 3af4a4 Kpocc-
KoMnunaumm spemeHHon libc

e -enable-languages=c,c++

3T0T napameTp obecneymBaeT COOPKY TONbKO KOMAUAATOPOB C 1 C++. 3TO e ANHCTBEHHbIE 53bIKNU,
KOTOpbIe HY>XHbl cenyac.

Ckomnunmpynte GCC, BbINOSHUB:
make

YcTaHOBUTE NakeT:

make install

Bo Bpems cbopku GCC yCcTaHOBMWA Napy BHYTPEHHUX CUCTEMHbIX 3ar0/I0BOYHbIX (hanioB. OBbIYHO
OAMH 13 annos limits.h, BKAOYaeT COOTBETCTBYOLLNE CUCTEMHbIE orpaHnyeHuns limits.h, B naHHOM
cnyyae $LFS/usr/include/limits.h. OgHako Bo Bpema cbopku GCC $LFS/usr/include/limits.h He
CyLLeCcTBYyeT, NO3TOMY TOJIbKO YTO YCTAHOBJIEHHbIA BHYTPEHHWI 3aro/I0BOYHbIN (halnn ABaseTcs
4YaCTUYHbIM, aBTOHOMHbIM (PalIOM N HE BKJIIOYAET pPacCLUMPEHHbIE PYHKLUN CUCTEMHOrO haina.
3Toro foctaToyHo ans cbopkm Glibc, HO MOAHBIA BHYTPEHHUI 3aroN0BOYHbIV (haa NoHagobuTcs
no3»e. Co3ganTe NOHY BEPCUIO BHYTPEHHEr 0 3aroJI0BOMHOM0 (haria C NOMOLLbI0O KOMaHAbI,
NOEHTUYHON Town, 4TO cnctema cbopkn GCC ncnonbsyet 06bIYHO:

@ MpumeyaHune
B npvBeneHHON HUXe KOMaHe rnoka3aH npumep NoACTaHOBKU BNOXKEHHbLIX KOMaHA,
NCnosb3ys ABa MeTofa: 0bpaTHbIe KaBblYKM U KOHCTPYKLUMIO $(). EF0 MOXXHO Bb110 bbl
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nepenncaTtb, UCNOJIb3ys OOUH W TOT Xe MeToh ANns obenx 3amMeH, HO CAENaHO Tak,
~_»  4TOb6bl NPOAEMOHCTPMPOBATL, KaK X MOXXHO MCMOJIb30BaTb OAHOBPEMEHHO. B Lienom
meToA $() NnpeanoyTuUTENbHEE.

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 3ToM nakeTe HaxoanTcs B Pasgene 8.28.2. «Cogepxunmoe naketa GCC.»

5.4. 3aronoBoy4Hble hannbl Linux-6.7.4 API

3aronoBoyHble annbl Linux API (B linux-6.7.4.tar.xz) npepocTasnsioT APl aapa ond Ncnosb3oBaHus
Glibc.

MpnbnnsntensHoe Bpems cOopKu: meHee 0.1 SBU
Tpebyemoe OMCKOBOE MPOCTPaAHCTBO: 1.5GB

5.4.1. YcTaHOBKa 3aroJIoBO4HbIX (paunos

A8po Linux 0OJHKHO NpefoCTaBAsATb UHTePMENC NpUKNagHoro nporpamMmMmuposanus (API) gns
NCNosb30BaHUA cnctemHon bnbnunotekon C (Glibc B LFS). 3To nenaetcsa nyTem yCTaHOBKMU
3aroJioBoYHbIX (harnnos C, KOTOpble NOCTaBAATCA B apXmBe C UCXOAHbIM KOAOM saapa Linux.

YbenuTech, 4TO B NakeTe HET yCTapeBLUMX (annoB:
make mrproper

Tenepb M3B/IEKMTE BUAMMbIE NMOb30BATENIO 3ar0/I0BOYHbIE (halibl sApa 13 UCXOAHOrO KoAa.
PekomeHayeMmbln cnocob make «headers_install» ncnonb3oBaTh HeNMb3s, Tak Kak Afs 3TOro
TpebyeTcs rsync, KOTOPbIA MOXET ObITb HEOCTYMNEH. 3aroNoBoYHbIE (halsibl CHavya a NoMeLLATCs B
Jusr, a 3aTeM KOMMpPYTCS B HY>XHOE MecCTO.

make headers

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

5.4.2. Copep>xumoe 3arosioBo4Hbix pannos Linux API

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

YcTaHOBJIEHHbIE
3aroJIoBoYHbIe
¢dannbi:

Co3paHHbIe KaTaJioru:
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KpaTkoe onucaHue

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

5.5. Glibc-2.39

MakeT Glibc conepxuT ocHoBHYtO Bubnnoteky C. 3Ta bubnmnoteka NpenocTaBiseT OCHOBHbIE
npouenypbl 4N BblAeNeHNs MaMaT, MOUCKa B KaTaNlorax, OTKPbITUS 1 3aKPpbITUS (PannoB, YTEHUS K
3anucy gannos, 06paboTKM CTPOK, CONOCTaBAeHMA C 06pa3LoM, apuPMeETUKM 1 Tak ganee

MpubnnsntenbHoe BpemMs cOOpKu: 1.5 SBU
Tpebyemoe AMCKOBOE NPOCTPaAHCTBO: 846 MB

5.5.1. YcTtaHoBKa naketa Glibc

Bo-nmepBbix, cO34anTe CUMBOMNYECKYIO CCbIIKY AN COOTBETCTBUSA TpeboBaHmaM LSB. Kpome Toro,
L7191 COBMECTUMOCTHU C Xx86 64 co3fanTe CUMBOINYECKYIO CCbIIKY, HEOOX0ANMYIO A5 NPaBUIbHOW
paboTbl 3arpy3ymka guHammn4yeckom bnbnmorteku:

case $(uname -m) in
1786) In -sfv ld-linux.so.2 $LFS/lib/1d-1sb.so0.3
x86 64) ln -sfv ../lib/ld-1inux-x86-64.s50.2 $LFS/1ib64
In -sfv ../lib/1ld-1inux-x86-64.s0.2 $LFS/1ib64/1d-1sb-
x86-64.50.3

r

esac

NMpuMmeyaHue

MpuBeaeHHas BbilWe KOMaHa BepHa. KoMaHAa In MeeT HeCKOJIbKO BapnaHTOB
CUHTaKCKca, NoaToMy 0b6s3aTenbHO 03HakoMbTeCh C info coreutils In 1 In(1), npexae
yem coobaTb 06 ownbke.

HekoTopble nporpaMmbl, ncnonb3ytowme Glibc, npumeHsoT HecoBMecTUMbI ¢ FHS kaTanor /var/db
LN19 XpaHeHMs CBOMX AaHHbIX BPEMEHU BbIMOJIHEHMA. YCTaHOBMTE CneayloLwnin naTty, 4Tobbl Takme
NPOrpaMMbl XpaHWUAN CBOU AaHHbIE B MeCTax, COBMeCTUMbIX ¢ 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.

OTcyTCTBYIOWAN UM HECOBMECTMMas nporpamma msgfmt, kak npasuno, 6esspegHa. msgfmt
ABNSEeTCA YacTblo NakeTa Gettext, KOTOPbIN fOMKEH NPefoCTaBAATb XOCT-AUCTPUOYTUB.

o

NMpuMeyaHue

MocTynann coobLLeHMsa O TOM, 4YTO 3TOT MaKeT MOXET He KOMNUINPOBATLCS Npu
«napannensHon cbopke». ECm 3T0 Npon3ongeT, MOBTOPHO 3anyCcTUTe KOMaHAy make ¢
napameTpom -j1.

CKOMNUNMPYIATE NaKeT:

make

YCTaHOBMTE NaKeT:

X

BaxxHo

Ecnn nepemeHHas LFS HacTpoeHa HenpaBuibHO, U, HECMOTPSA Ha PeKOMeHAauuu, Bbl
BbINOJIHSeTe COOPKY OT MMEHU NoJib30BaTeNd root, ciefyrolias KoMaHha YyCTaHOBUT
TONIbKO 4TO cobpaHHbIn Glibc B Bally XOCT-CMCTEMY, 4TO, CKOpee BCero, caenaet eé
Henpuro4Hom NS NCNofb3oBaHUA. MO3TOMY ABaXKAbl NPOBEPbLTE, MPAaBUNLHOCTb
HaCTPOWMKM Cpeflibl U 4YTO Bbl BOLLJIM B CUCTEMY He MO Y4eTHOW 3anunceto root, npexae
4yeM 3anyckaTb CnedyoLyo KOMaHay.

make DESTDIR=$LFS install

3HauyeHue onuum make install:

e DESTDIR=$LFS

MNepemeHHas make DESTDIR ncnonb3yeTcs MOYTU BCEMU NAaKeTaMU ANs onpeneneHna mecta
yCTaHOBKW nakeTa. ECnn oHa He 3afaHa, N0 YMOMYaHMIO A5 YCTaHOBKU NCMOJIb3yeTCs KOPHEBON
KaTanor (/). 3aecb Mbl yKa3blBaeM, YTO NakeT JoJKeH OblTb yCTaHOBNEeH B $LFS, KOTopbIn cTaHeT
KOPHEBbIM KaTasiorom B Pasnene 7.4. «Bxon B okpyxxeHue Chroot»» .

cnpaBbTe XeCTKO 3anporpaMMUPOBaHHbIV MyTb K UCMOJIHAEMOMY 3arpy3yuky 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++ sBnsdeTcsa YacTbio ncxogHnkos GCC. CHaYvana Bbl A0JXHbI pacnakoBaTb
apxmB GCC n nepenTun B KaTanor gcc-13.2.0.

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

mkdir -v build
cd build

MopgrotosbTe libstdc++ K KoMnunaUMK:

../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

3HauyeHue napaMeTpPoB HAaCTPOUKMU:

e -host=...

YKa3blBa€eT, YTO JOJ/KEH UCMOJIb30BaTbCA KPOCC-KOMMUASATOP, KOTOPLIA Mbl TOJIbKO 4TO cobpann,
BMECTO TOro, KOTOpbIN HaxoauTca B /usr/bin.

e -disable-libstdcxx-pch

3TOT apryMeHT NpeaoTBpaLlaeT YCTaHOBKY NpeiBapuTesibHO CKOMMWIMPOBAHHBLIX include-thalinos,
KOTOpble Ha AaHHOM 3Tane He HyXHbl.

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

YKa3blBaeT KaTanor yCTaHOBKM An4 include-hannos. MockonbKy libstdc++ aBnsetcsa ctaHgapTHON
oubnnotekon C++ ans LFS, 3TOT KaTanor 4OJKEH COOTBETCTBOBATb MECTOMOOXKEHUIO, B KOTOPOM
komnunatop C++ ($LFS_TGT-g++) byaeT uckatb CTaHAapTHbIE BKJOYaeMble hannbl C++. Mpu
obblyHOM cbopke 3Ta NHGopMaLMa aBTOMaTUYeCckn nepenaetcs B Libstdc++ npu BeinoNHeHUN
configure 13 KaTafnora BepxHero ypoBHs. B HaweM ciy4yae 3Ta nHdpopMauuns foskHa bbiTb yKa3aHa
fBHO. Komnunatop C++ pobasuTt nyThb sysroot $LFS (ykasaHHbIn npu cbopke GCC Mpoxoa 1) kK nyTu
noncka include-annos, No3ToMy (hakTU4eCKM OH ByaeT UckaTb B
$LFS/tools/$LFS_TGT/include/c++/13.2.0. KombuHaumsa nepemeHHon DESTDIR (B npvBeeHHON HUXe
KoMmaHZe make install) n 3Toro aprymeHTa obecneynBaeT yCTaHOBKY 3aro/I0BOYHbLIX (haiioB Tyaa.

CkomnunupywnTe Libstdc++, BbINOAHMB:
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make

YcTaHoBuTe GubnnoTeky:

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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