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5. 3aKJIIOYMTENIbHbIX 3Tan NOArOTOBKM

CopepxaHue

5.1. BeepeHwne

5.2. Binutils-2.42 - Mpoxoa 1

5.3. GCC-13.2.0 - Mpoxopn 1

5.4. 3aronoBo4Hble hansbl Linux-6.7.4 API
5.5. Glibc-2.39

5.6. Libstdc++ 13 GCC-13.2.0

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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MpumeyaHue
~ . [nda Toro, 4Tobbl 3Ha4YeHMa SBU, nepeyncieHHble B OCTaNbHON YacTW KHUMK, Bblan Bam
@ NoNe3Hbl, U3MepbTe BpeMs, Heobxoanmoe ans cOopKmM 3TOro nakeTa, Ha4yMHasa ¢
HaCTPOWMKM 1 3aKaH4MBasa yCTaHOBKOW. YTobbl 40OUTLCA 3TOro, 06epHNTE KOMaHAbI
cbopkm komaHpowm time: time { ../configure ... & make && make install; }.

Tenepb noarotoBbTe Binutils kK kKoMnnaaumm:

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

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

--enable-default-hash-style=gnu

3HavyeHue napaMeTpPoB HAaCTPOMUKM:
e -prefix=$LFS/tools

YKa3blBaeT cLeHaputo configure noaroToBUTb K YCTaHOBKe nakeT Binutils B kaTanor $LFS/tools.
e -with-sysroot=$LFS

INa KpOoCC-KOMMAALMK yKa3biBaeT cucteme cbopkn nckaTtb B $LFS 6Bubnnotekun Lenesomn CUCTEMSI,
ecnum Heobxoammo.

e -target=$LFS_TGT

[MOCKOJNIbKY Ha3BaHWe MalUMHbI B 3Ha4YeHun nepemeHHon LFS TGT MoXeT oT/n4aThCa OT 3Ha4YeHus,
KOTOpOe BO3BpaLLaeT cueHapuit config.guess, 3TOT apryMeHT yKaXkeT cLueHapuio configure Kak
HacTpouTb cuctemy cbopku naketa Binutils 4na co3gaHnsa KpoCC-KOMMNOHOBLLNKA.

¢ -disable-nls

3TOT NapaMeTp OTKJIIOYaeT MHTEePHALMOHaAM3aLMIo, Tak Kak i1l8n He TpebyeTcs AN BPEMEHHbIX
WHCTPYMEHTOB.

e -enable-gprofng=no
3TOT napameTp oTKoYaeT cbopky gprofng, KOTOPbIA HE HYyXXeH 419 BDEMEHHOI0 UHCTPYMEHTapus.
e -disable-werror

STOT NapameTp nNpenoTBpaLlaeT 0CTaHOBKY COOpKM B C/ly4ae NosSBAEHUS NpeaynpexaeHni ot
KOMMMAATOpPa XOCTa.

e -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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O
r

esac
B nokymeHTaumm Kk GCC pekomeHgyeTca cobupats GCC B 0TAEe/IbHOM KaTanore:

mkdir -v build
cd build

MoarotoBbTe GCC K KOMOUAAUNN:

../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++

PP APl G G O L P A A L A A A

3HayeHue napaMeTpPoB HAaCTPOMNKM:
e -with-glibc-version=2.39

STOT NnapaMeTp yKa3biBaeT Bepcuto Glibc, koTopas byaeTt ncnonb3oBaTbCs Ha Lieneson cucteme. OH
He nMeeT OTHoLWeHKA K libc xocT-gucTpubyTrea, NOTOMY 4TO BCE, CKOMMUANPOBAHHOE B 3TOM
pa3fene, byneT BbINOAHATLCA B cpele chroot, koTopas n3onmposaHa oT libc xocT-gucTpubyTnea.

¢ -with-newlib

MockonbKy paboTatowasn bubnmorteka C elle HeAOCTYNHA, 3TO FrapaHTUPYET, YTO KOHCTaHTa
inhibit_libc 6yneT onpeneneHa npu cbopke libgcc. 3To NnpefoTepalaeT KoMAnAaLMIo 1t0boro Koaa,
Tpebytowero nogaepxku libc.

o -without-headers

Mpwn co3paHunn NonHoro kpocc-komnunaTopa GCC TpebyeT Hann4ma CTaHAAPTHLIX 3ar0/I0BKOB,
COBMECTUMbIX C LLeNeBON CMCTEMON. [1NS HALLMX LEenen 3Tu 3arosloBKM He NoHagobaTcs. 3ToT
napameTp npenoTepaLtaeT nx nonck GCC.
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e -enable-default-pie n -enable-default-ssp

9T napameTpbl N03BoasAT GCC No yMoNYaHMNO KOMMNUANPOBATL NPOrpaMMbl C HEKOTOPbIE
byHKUmMAMK ycunmeatowmmm 6esonacHocTb (6onee nogpobHas nHdopMaumsa o0 HUX NpMBEeLEHa B
npumedaHue o PIE n SSP B nase 8). Ha faHHOM 3Tane 370 He SBASETCS CTPOro obsa3aTenbHbIM,
MOCKOJIbKY KoMnunaTop byaeT co3gaBaTh TO/IbKO BPEMEHHbIE NCMOHSAEMbIE (halnbl. Ho nydwwe,
4TObbl BPpEMEHHbIE NAKEThI ObINN MaKCUMabHO NPUBAMXKEHBbI K TeM, 4TO ByayT B rOTOBOW CUCTEME
LFS.

¢ -disable-shared

S70T napameTp 3acTaBnseT GCC cTaTU4eckun CBSA3biBaTb CBOM BHYTpeHHMe bubnnoTtekn. OH
Heobxoaum noTomy 4To 0bwme Gubnmotekn TpebytoT Glibc, KOTOPLIN eLe He YCTaHOBNEH B LIENEBOWA
cucTeme.

¢ -disable-multilib

Ha x86_64, LFS He nogaepxusaeT KoH(Urypauuo multilib. 3ToT apryMeHT 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 OTKJIOYaT NOAAEPKKY pacluMpeHmnin ans paboTbl C MHOronoToYHOCTLIO, libatomic,
libgomp, libquadmath, libssp, libvtv n ctaHaapTHon 6ubnmotekn C++ COOTBETCTBEHHO. DTW PYHKLNN
MOryT HE CKOMMUANPOBATLCS Npu COOpKe KPOCC-KOMMUAATOPA U HE HYXXHbI A5 3af4a4 Kpocc-
KoMnunaumm spemeHHon libc

e -enable-languages=c,c++

3ToT napameTp obecneymBaeT cOOPKY TObKO KOMNUASTOPOB C U C++. DTO € AUHCTBEHHbIE H3bIKY,
KOTOpPbIE HY>XXHbI Ceinyac.

Ckomnunupynte GCC, BbIMOJIHUB:
make

YCTaHOBUTE NakeT:

make install

Bo Bpems cbopku GCC ycTaHOBMA Napy BHYTPEHHUX CUCTEMHbIX 3ar0/10BOYHbIX (hansioB. OBbIYHO
04VH 13 hannos limits.h, BKAOYaeT COOTBETCTBYIOLIMNE CUCTEMHbIE orpaHudeHuns limits.h, B gaHHOM
cnyyae $LFS/usr/include/limits.h. OgHako Bo Bpemsa cbopku GCC $LFS/usr/include/limits.h He
CyLLecTByeT, NO3TOMY TOJIbKO YTO YCTAHOBJIEHHbIN BHYTPEHHWI 3aroJI0BOYHbIV (hann ABnseTcs
4YaCTUYHbIM, aBTOHOMHbLIM (PaN/IOM N HE BK/IIOYAET pacClUMPEHHbIe PYHKLUN CUCTEMHOrO hainna.
3T0oro goctaToyHo ans cbopku Glibc, HO NOMHBIA BHYTPEHHMIA 3ar0N0BOYHbLIN (hals NoHazobuTca
nosxe. Co3ganTe NONHYIO BEPCUIO BHYTPEHHEr 0 3aro/1I0BOMHOr0 haria C NOMOLLbI KOMaHAbI,
NOEHTUYHON TON, YTO cuctemMa cbopkm GCC ncnonb3yeT 06bIYHO:

@ MpumeyaHune
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B npuBefeHHON HXXe KOMaHAe NnokasaH npumep nogcTaHOBKMW BIIOXKEHHbIX KOMaHA,
NCNONb3ys ABa MeTOAA: 06paTHbIE KaBbl4KM U KOHCTPYKLMIO $(). EFO MOXXHO 6b1s10 6bl
___\ nepenucaTb, UCMOJb3Yya OAWNH U TOT XXe MeToA 4511 06enx 3aMeH, HO CAeNlaHo Tak,
@ 4T06bl NPOAEMOHCTPUPOBATL, KaK MX MOXHO MCMOAb30BaTb OA4HOBPEMEHHO. B LiesioMm
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 ob aTom nakete HaxoanTca B Pasgene 8.28.2. «Conepxxumoe naketa GCC.»

5.4. 3aronoBoy4Hble hannbl Linux-6.7.4 API

3arosioBo4Hble dansbl Linux API (B linux-6.7.4.tar.xz) npegocTtasnaioT APl sgapa 415 MCNosib30BaHUA
Glibc.

MpnbnnsntensHoe Bpems cOopku: meHee 0.1 SBU
Tpebyemoe OnCKOBOE MPOCTPAHCTBO: 1.5GB

5.4.1. YcTaHOBKa 3aroJIoBO4HbIX (paunos

A8po Linux 0OJHKHO NpefoCTaBAsATb UHTEeP(ENC NPUKNagHoro nporpamMMuposanus (API) gns
nCnosb30BaHUs cuctemHon 6ubnuotekon C (Glibc B LFS). 3To fenaeTcs nyTeM yCTaHOBKU
3aroJioBoYHbIX (hannoB C, KOTOpble NOCTaBAATCA B apXmBe C UCXOAHbIM KOLOM aapa Linux.

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

Tenepb n3BNeKNTE BUAMMbIE M0Jb30BATES0 3aro/IoBOYHbIE (haibl 4pa U3 MCXOAHOro Koaa.
PekomeHayemebin cnocob make «headers_install» ncnonb3oBaTb HeMb3s, Tak Kak 415 3TOr0
TpebyeTcs rsync, KOTOpbI MOXeT BblTb HeLOCTYNEeH. 3aroN0BOYHbIE (hansibl CHavala NOMeLLATCs B
Jusr, a 3aTeM KONupytoTCs B HY)KHOe MeCTO.

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,
Jusr/include/linux/*.h, fusr/include/misc/*.h, /usr/include/mtd/*.h,
Jusr/include/rdma/*.h, /usrf/include/scsi/*.h, /usr/include/sound/*.h,
Jusr/include/video/*.h, and /usr/include/xen/*.h

YcTaHOBJIEHHbIE
3aroJIoBoYHbIe
¢dannbi:
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Jusr/include/asm, /usr/include/asm-generic, /usr/include/drm,
fusr/include/linux, /usr/include/misc, /usr/include/mtd, /usr/include/rdma,
Jusr/include/scsi, /usr/include/sound, /usr/include/video, and
Jusr/include/xen

Co3paHHble KaTanoru:

KpaTkoe onucaHue

Jusr/include/asm/*.h 3aronoBoYHble thainbl Linux APl ASM
Jusr/include/asm-generic/*.h|3aronoso4Hble annbl Linux APl ASM Generic
/usr/include/drm/*.h 3aronoBoYHble ganbl Linux APl DRM
Jusr/include/linux/*.h 3arosioBoYHble thannbl Linux APl Linux
Jusr/include/misc/*.h 3aronoBoyHble hannel Linux APl Miscellaneous
/usr/include/mtd/*.h 3arosioBoYHble hannbl APl MTD
/usr/include/rdma/*.h 3aronoBoYHble annbl Linux APl RDMA
Jusr/include/scsi/*.h 3arosioBoyHble hannbl Linux API SCSI
Jusr/include/sound/*.h 3aronoBoyHble hannbl Linux APl Sound
/usr/include/video/*.h 3aronoBoYHble hanbl Linux APl Video
Jusr/include/xen/*.h 3aronioBoYHble thanbl Linux APl Xen

5.5. Glibc-2.39

MakeT Glibc cooepxuT ocHoBHYtO Bubnnoteky C. 3Ta bubnnoteka NpenoCcTaBAseT OCHOBHbIE
npouenypbl 415 BblAENEHNS NaMATKN, MOUCKa B KaTaslorax, OTKPLITUSA W 3aKpbITUS DalnoB, YTEHNS 1
3anucu annos, 0bpaboTKm CTPOK, CONOCTaBAEHNS C 0Opa3LOM, apuPMETHKIN 1N TaK fanee

MpubnusntensHoe Bpems cbopku: 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,
L7191 COBMEeCTUMOCTHU C Xx86_64 co3fanTe CUMBOINYECKYIO CCbIIKY, HEOOX0ANMYIO A5 NPaBUIbHOW
paboThl 3arpy34nka gUHaMmnyeckon bubanoTekn:

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

r

esac

~ MpuMmeyaHue
ﬁ MpuBeeHHas Bbile KOMaH4a BepHa. KomaHa In nMeeT HeCKOJIbKO BapnaHTOB
CUHTaKCKUca, No3ToMy 0b6sa3aTeNbHO 03HaKoOMbTeCh € info coreutils In n In(1), npexae
yeM coobLiaTb 06 owmnbke.

HekoTopble nporpaMmbl, ncnonb3ytowme Glibc, npuMeHsioT HecoBMeCcTUMbI ¢ FHS kaTanor /var/db
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ONA XpaHEHNS CBOUX LAHHbIX BPEMEHM BbINOJIHEHUA. YCTAHOBUTE CJ'IeJJ,yEOLLI,VII7I naT4, 4Tobbl Takue
nporpaMmsbl XpaHuUJin cBoON AaHHbIE B Me€CTaX, COBMECTUMBLIX C FHS:

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

mkdir -v build
cd build

Ybeputecs, 4To yTuanThl ldconfig and sin ycTaHoBneHbl 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

3HavyeHMe napaMeTpPoB HAaCTPOMUKM:

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

KoMbBbuHauma 3TMX onuuin yKa3blBaeT Ha TO, 4TO cucTema cbopku Glibc HacTpanBaeTcs Ha Kpocc-
KOMAUAALMIO C MCMOJIb30BaHMEM KPOCC-KOMMOHOBLLMKA M Kpocc-koMnuaaTopa B $LFS/tools.

¢ -enable-kernel=4.19

370T napameTp no3eonseT Glibc BbINONHATE KoMAunsuno bnbnmotekn c nogaep>xkon agpa 4.19 n
6onee no3gHux Bepcui. NMogaepxka bonee cTapbix S4ep HE BKAKYEHA.

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

DTOT apryMeHT No3BosIsSieT CKOMNUANPOBaTb BBGANOTEKY C 3aron0BOYHbIMM haiiaMn, HeLaBHO
yCTaHOBNIEHHbIMU B KaTanore $LFS/usr/include, Takum obpa3om, nakeTy byaeT U3BECTHO, Kakne
(byHKUMM eCcTb Y s4pa, 4Tobbl onTUMN3NpPoBaThL Cebs.

e libc_cv_slibdir=/usr/lib

DTOT apryMeHT rapaHTupyeT, 4To bubnmorteka bygeT yctaHoBneHa B /usr/lib BMecTo cTaHOapTHOrO
/lib64 Ha 64-OUTHbIX MaLLWNHAX.

e -disable-nscd
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MapaMeTp oTKJIIO4aeT COOPKY AEMOHA K3Lla CyXObl UMEH, KOTOPbLIA 60JbLIE HE NCMONb3YeTCS.

Ha 3ToM 3Tane MoXeT NoABUTbLCH cnepyrowiee npenynpexneHune:

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 YacTbio NakeTa Gettext, KOTOPbIA JO/IKEH NPEAOCTABAATL XOCT-AUCTPUBYTUB.

o

NMpuMmevyaHue

MocTynann coobLleHnsa 0 TOM, 4YTO 3TOT MNaKeT MOXET He KOMNUINPOBATLCS Npu
«MapannensHon cbopke». ECnm 3To Npon3oneT, MOBTOPHO 3anycTuTe komaHay make ¢
napamMeTpom -jl.

CkoMnunmpynTe Nakert:

make

YCcTaHOBUTE NaKeT:

X

Ba>xHo

Ecnn nepemeHHas LFS HacTpoeHa HenpaBW/ibHO, U, HECMOTPS Ha PeKoMeHAauunu, Bbl
BbINOJIHSIeTE COOPKY OT MMEHM NoJib30BaTenNd root, caefyroLias KOMaH4a YCTaHOBUT
TOJIbKO 4TO cobpaHHbIn Glibc B Bally XOCT-CMCTEMY, YTO, CKOpEee BCero, caenaeT eé
HEeNnpuUroaHom ANa UCNoJsib30BaHMA. [03TOMy ABaXKAbl MPOBEPbTE, MPaBUJIbHOCTb
HaCTPONKN Cpeabl M YTO Bbl BOLLJIM B CUCTEMY He MoA YYETHOW 3anncbto root, npexae
4eM 3aMnyckaTb C/IeAyoLy0 KOMaHAy.

make DESTDIR=$LFS install

3Ha4yeHue onuum make install:

e DESTDIR=$LFS

MNepemeHHas make DESTDIR ncnonb3yeTcs NOMTU BCEMU NaKeTaMu Ans onpeneneHna mecta
YCTaHOBKW nakeTa. Eciv oHa He 3afaHa, No YMO4YaHWUO 15 YCTaHOBKMW UCMOJb3yeTCs KOPHEBOW
KaTanor (/). 34ecb Mbl yKa3blBaeM, YTO NakeT AO/KEH OblTb YCTaHOBNEH B $LFS, KOTOpLIA CTaHeT
KOpHeBbIM KaTanorom B Pasgene 7.4. «Bxon B okpyxxeHue Chroot»» .

McnpaBbTe XXeCcTKo 3anporpaMMUpPOBaHHbIiA NMyTb K MCMOAHAEMOMY 3arpy34nky B ldd:
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sed '/RTLDLIST=/s@/usr@@g' -i $LFS/usr/bin/ldd

BHuMaHue

Ha 3Tom 3Tane HeobxoanMo OCTaHOBUTLCA N yOeaAnTbCS, YTO OCHOBHbIE PYHKLIN
(KOMAMAAUKMSA 1 KOMMOHOBKA) HOBOrO KPOCC-TyN4elrHa paboTatoT AOJIKHBIM 06pa3oMm.
Y1066l BLIMOAHUTL NPOBEPKY PaboTOCNOCOOHOCTK, BLIMOAHUTE ClelyoLmMe KOMaHabl:

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

Ecnu Bce paboTaeT npaBuibHO, OLINMOOK BbITb HE AOIKHO 1 BbIBOA NOC/JEAHEN KOMAHAbI
byneT umeTb BMA:

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

ObpaTuTe BHUMaHWe, 4TO ANs 32-pa3pagHbiX MaWNH UMSA MHTepnpeTaTopa byaeT /lib/Id-
linux.so.2.

Ecnu BbIxoaHble AaHHble 0TOOpaXkaloTCs He TaK, Kak yKa3aHo Bbllle, Wan nx Boobuie
HeT, 3HAa4YUT, YTO-TO CHeNlaHO HenpasubHO. Pa3bepuTeck c Npobnemoit 1 noBTopUTE
Lary Bbilwe, YTobbl NCNPaBMTL ee. DTa Npobaema fosKHa OblTh pelleHa, Npexae Yem
Bbl MPOJIO/KNTE.

Kak To/1bKo BCce ByAeT XOpOoLLIo, yAaiMTe TeCTOBbIN (haiin:

rm -v a.out

NMpuMmeyaHue
- . Cbopka NakeToB B CneayoLLen rnaBe NoCay>XUT AONOJHATENLHON NPOBEPKON
ﬁ NpPaBWUJIbHOCTY COOPKM BPEMEHHOIO KPOCC-TyNn4ernHa. Ecnm kakon-nnbo nakeT, ocobeHHO
Binutils nnn GCC, He ypgaeTcsa cobpaTb, 3TO YKa3blBaeT Ha TO, 4TO YTO-TO MOLO He Tak
C yCTaHoBJIeHHbIMU paHee Binutils, GCC, nan Glibc.

MoapobHasa nHgpopmauns o6 3Tom nakeTe HaxoanTcs B Pasgen 8.5.3. «Copepxumoe nakeTta 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 NPULLNOCE OTJIOXKUTL €€
YCTa@HOBKY, MOTOMY 4TO OHa 3aBuUCUT oT bubnnotekn Glibc, KoTopoi ewle He BbiN0 B LLENEBOM
KaTanore.

MpnbnnsntensHoe Bpems cbopKu: 0.2 SBU
Tpebyemoe oMCKOBOE MPOCTPAHCTBO: 1.1GB
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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 BubnnoTteky:

make DESTDIR=$LFS install

Ypanute apxuBHble hannbl libtool, NOCKONbKY OHM MOTEHUMaIbHO ONAaCHbI NPY KPOCC-KOMMUASALUN:
rm -v $LFS/usr/lib/lib{stdc++{,exp,fs},supc++}.la

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