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e chapter04

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

co3agaanMm €ero.

mkdir -v build
cd build

NMpuMeyaHue
- Inda Toro, 4Tobbl 3HaYeHMa SBU, nepeyncneHHble B OCTaNbHOM YacTW KHWUMW, Oblan Bam
@ NoNe3Hbl, N3MepbTe BpeMs, Heobxoanmoe aas COOpPKM 3TOro NakeTa, Ha4ynHasa C
HaCTPOWMKM 1 3aKaH4YMBas yCTaHOBKOW. YTobbl 40OUTLCA 3TOro, 06epHNTE KOMaHAbI
cbopkn komaHgon time: time { ../configure ... && make && make install; }.

Tenepb noarotosbTe Binutils kK kKoMnuaaUuK:

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

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

--enable-default-hash-style=gnu

«3Ha4yeHne NapaMeTPoOB HACTPOMNKM:»

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

[Na KpoCcC-KoMMaaumm ykasbiBaeT cucteme cbopku nckaTtb B $LFS 6Bubnnotekun Leneson CMCTeEMSI,
ec/m Heobxoammo.

e -target=$LFS_TGT

MOCKOJIbKY Ha3BaHWe MalUMHbI B 3Ha4YeHuUn nepeMeHHon LFS TGT MoXeT oTAnYaThCa OT 3Ha4YeHus,
KOTOpOe BO3BpaLLaeT cueHapuit config.guess, 3TOT apryMeHT yKaXkeT cueHapuio configure Kak
HacTpouTb cuctemy cbopku naketa Binutils ona co3gaHnsa KpOCC-KOMMOHOBLLMKA.

o -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; }

u £& make &£& mak

ITOroBbin OTHET C YKa3aHNEM NPUMEPHOro BPEMEHUN COOPKM
a n 1 J time Jhy do N

1 2 as []
MepenneM B KaTasior sources u yaanum 6onee He Hy>)XHbIN Pa30PXUBMPOBAHHbBIN KaTasior
binutils-2.42

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

inutils-2.42/build$ cd

MoapobHasa nHhopmaums 06 3Tom nakeTe HaxoauTca B Pasgene 8.19.2, «Coaepxumoe nakeTta
Binutils.»

5.3. GCC-13.2.0 - NMpoxopn 1

MakeT GCC coaepXunT Konnekuuto komnunatopos GNU, koTopas BkatoYaeT koMnunstopbl C n C++.

MpnbnnsntenbHoe Bpems cOOpKu: 3.8 SBU
Tpebyemoe oMCKOBOE MPOCTPAHCTBO: 4.1 GB
NMpuMmevyaHue

_ B 3TOM rnaBe 4aCTO BO3HUKAOT HEOQOPA3YMEHNS, XOTA NPUMEHSIOTCS Te XKe NpoLenypsbl,
U 4yTO 1 B Ntobon Apyron rnaee, cnegynTe NUHCTPYKLUN KOTOPYIO NONYyYUAN paHee
(MHcTpyKuUMK No cbopke nakeTo). CHavyana pacnakynTe naket gcc-13.2.0 u3 apxuBea, a
3aTeM nepenanTe B CO34aHHbIN KaTanor. ToJIbKO nocse 3Toro ciaenyet NnpucTynuTb K
MNPVBELEHHBIM HXKE NHCTPYKLMAM.
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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-1libssp
--disable-libvtv
--disable-libstdcxx
--enable-languages=c, c++
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PP P Al G G P L A A

«3Ha4YeHue napaMeTpoB HACTPOUKMU:»

e -with-glibc-version=2.39

OTOT napaMmeTp yKa3biBaeT Bepcuto Glibc, koTopas byaeTt ncnonb3oBaTbCs Ha LieneBon cucteme. OH
He MMeeT OTHoLeHMs K libc xocT-ancTpubyTrBa, NOTOMY 4TO BCE, CKOMMUANPOBAHHOE B 3TOM
pa3aene, byneT BbINONHATLCSA B cpefie chroot, koTopas n3onnpoBaHa oT libc xocT-ancTpnbyTuBa.

¢ -with-newlib

MockonbKy paboTatowasn bubnmorteka C elle HeAOCTYMNHA, 3TO FrapaHTUPYET, YTO KOHCTaHTa
inhibit_libc 6yaeTt onpenenena npu cbopke libgcc. 310 npefoTepaLlaeT Komnuasauuio 1oboro Koaa,
Tpebytowero nogaepxku libc.

¢ -without-headers

Mpw co3paHum noaHoro Kpocc-komnunatopa GCC TpebyeT HanMymsa CTaHAaPTHbIX 3aros0BKOB,
COBMECTUMbIX C LIeSIeBON CUCTEMON. [N HalWnX Lenen 3TK 3aronoBky He NoHafobsaTcs. 3ToT
napameTp npegoTepaLtaeT nx nonck GCC.

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

31K napameTpbl No3BoAAKT GCC N0 yMONYaHUIO KOMOWINPOBATbL NMPOrpaMmbl C HEKOTOPbIE
byHKUMAMK ycunmeatowmmm besonacHocTb (bonee nogpobHas nHopmaumsa 0 HUX NpUBELEHA B
npumedaHune o PIE n SSP B nase 8). Ha oaHHOM 3Tane 3T0 He SBASETCS CTPOro obsa3aTenbHbIM,
NOCKOJIbKY KoMnunaTop byaeT co3faBaTb TO/IbKO BPEMEHHbIE UCMOIHAEeMble (halbl. Ho nydlue,
4T0bbl BpeMeHHbIe NakeTbl HbIM MakCUManbHO NpubanxeHsbl K TeM, 4To ByayT B FOTOBOM CUCTEME
LFS.

e -disable-shared

370T napameTp 3acTasnseT GCC cTaTn4ecKm CBA3bIBaTb CBON BHYTPeHHMe bubnnoteku. OH
Heobxoaum noTomy 4To 06wme Gubnmotekm TpebytoT Glibc, KOTOPLIN eLe He YCTaHOBMEH B LIENEBOWA
cucTeme.

o -disable-multilib
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Ha x86_64, LFS He nogaepxusaeT KoHpurypaumo 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

STW apryMeHTbl OTKJI0HaT NOALEPKKY pacluMpeHmnin ans paboTel C MHOronoTo4HOCTLIO, libatomic,
libgomp, libquadmath, libssp, libvtv n ctanpapTHon 6ubnnoTekn C++ COOTBETCTBEHHO. DTN QYHKLUK
MOryT He CKOMMUMPOBAaTLCA Npy COOpKe KPOCC-KOMMNUAATOPA U HE HY>KHbI 415 3a4a4y Kpocc-
KoMnunaumm spemeHHon libc

e -enable-languages=c,c++
3T0T napameTp obecneynBaeT cOOpKy Tonbko kKoMunaTopos C n C++. 3T0O € ANHCTBEHHbIE A3bIKMK,

KOTOpPbIE HY>XXHbI Cenyac.

ecnn ysnaonnmn oLwmnbKuy, noBTOP

nTe NOAroToBKY

ds o e

Ckomnunupyinte GCC, BbIMOJIHUB:

time make

YcTaHOBUTE MakKeT:

1fs:/mntc/1

Bo Bpems cbopku GCC ycTaHOBUA Napy BHYTPEHHMX CUCTEMHBIX 3aro/I0BOYHbIX (hainoB. O6bI4YHO
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04UH 13 hannos limits.h, BKNoYaeT COOTBETCTBYOLWME CUCTEMHble orpaHmyeHuns limits.h, B naHHoOM
cnyyae $LFS/usr/include/limits.h. OgHako Bo Bpems cbopku GCC $LFS/usr/include/limits.h He
CyLLecTByeT, MO3TOMY TOJIbKO YTO YCTAaHOBJ/IEHHbIN BHYTPEHHWI 3ar0/I0BOYHbIN (hali aBnseTcs
4aCTWYHbLIM, @BTOHOMHbIM (DaSIOM 1 He BKOYAEeT paclUuMpeHHble YHKLUM CUCTEMHOrO hanna.
3T0oro goctaTo4Ho ans cbopku Glibc, HO NOMHBIA BHYTPEHHMIN 3ar0N0BOYHbIN (has NoHazobuTca
nosxe. Co3ganTe NONHYIO BEPCUIO BHYTPEHHEr 0 3aro/1I0BOMHOI0 haria C NOMOLLbI KOMaHAbI,
NOEHTUYHON TON, YTO cuctemMa cbopkm GCC ncnonb3yeT 06bIYHO:

NMpuMeyaHue
B npuseaeHHON HMXXe KOMAHAE MOKa3aH NpumMep NoacTaHOBKU BI0OXXEHHbIX KOMaHA,
6 NCNosb3ys ABa MeToda: obpaTHbIE KaBblYKM U KOHCTPYKLMIO $(). EFO MOXHO 6b1s10 Bbl
nepenucaTb, MCMONb3ysa OAUH U TOT XXe MeToh ANns obenx 3aMeH, HO CAENaHO Tak,
4T0bbl NPOAEMOHCTPUPOBATL, KakK MX MOXHO MCMONb30BaTb OAHOBPEMEHHO. B Lienom
mMeTon $() npeanoyTUTENbHEE.

Bbinpem n3 kKatanora build

cd

Co30a1M NOJIHY0 BEPCUI0 BHYTPEHHEr0 3aro/ioBKa C NMoMOLLbI0 KOMaH bl

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

Mepennaem B KaTasior sources n yaanum 6onee He Hy>)KHbIN Pa30PXUBMPOBAHHbIN KaTasior
binutils-2.42

cd ..
rm -Rf gcc-13.2.0

MoapobHasa nHhopmaums 0b 3Tom nakeTe Haxoantca B Pasgene 8.28.2. «Coanepxxumoe naketa GCC.»

5.4. 3arosoBoy4Hble hannbl Linux-6.7.4 API

3aronoo4Hble annbl Linux API (B linux-6.7.4.tar.xz) npegocTasnsioT APl aapa ona Ncnosib3oBaHuA
Glibc.

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

PacnakoBbiBaeM apXmB 1 nepexoanmm B KaTtaJior C ero cogep>xmMMmbim
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tar -pxf linux-6.7.4.tar.xz
cd linux-6.7.4

5.4.1. YcTaHOBKA 3aroJiIoBO4HbIX (pansos

Anpo Linux gosKHO NpefocTaBnsATb UHTepdenc npuknagHoro nporpammuposanus (APl) ons
NCNosb30BaHMa cuctemHon bubnnotekon C (Glibc B LFS). 3To genaetca nyTeM yCTaHOBKM
3arosi0BoYHbIX (hansioB C, KOTOpble MOCTaBAATCA B apXmBe C UCXO4HLIM KOAOM siapa Linux.

YbeamnTech, YTO B MaKeTe HET YCTapeBLLMX (DaANNOB:

make mrproper

.7.45% make mrproper

.7.45 ]
Tenepb n3BNeKNTE BUAMMbIE M0Jb30BATESO 3aro/IoBOYHbIE (halbl Apa U3 MCXOAHOro Koaa.
PekomeHayemebin cnocob make «headers_install» ncnonb3oBaTb HEMb3d, TaK Kak 415 3TOr0
TpebyeTcs rsync, KOTOpbI MOXeT BblTb HeLOCTYNEeH. 3aroN0BOYHbIE (hansibl CHavasa NOMeLLATCs B
Jusr, a 3aTeM KONMpytoTCs B HY)KHOe MecCTO.

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

5.4.2. Copep>xumMmoe 3arosioBo4Hbix cpaunos Linux API

/usr/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/scsif*.h, /usr/include/sound/*.h,
/usr/include/video/*.h, and /usr/include/xen/*.h

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

YcTaHOBJIEHHbIEe
3aroJIoBoOYHbIe
dannbi:

Co3paHHble KaTaNoru:

KpaTkoe onucaHue

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

Mepengem B KaTasor sources v yaanmm 6osiee He HY>XHbI pa3opXUBMPOBaHHbLIN KaTanor linux-6.7.4

cd ..
rm -Rf linux-6.7.4

5.5. Glibc-2.39

MakeT Glibc conepxuT ocHoBHYt0 Bubnnoteky C. 3Ta bubnnoteka NpenocTaBaseT OCHOBHbIE
npouenypbl 415 BblAENEHNSA NAaMATN, MOUCKaA B KaTaslorax, OTKPLITUSA 1 3aKpbITUS halIoB, YTEHNS 1
3anucu annos, 06paboTKM CTPOK, CONOCTaBNEHNS C 06pa3LLOM, apuPMETHKIN 1N TaK ganee

MpnbnnsntenbHoe BpeMs COOPKN: 1.5 SBU
Tpebyemoe AnCKoBOE NPOCTPaAHCTBO: 846 MB

5.5.1. YcTtaHoBKa naketa Glibc-2.39

Pacnakyem naket glibc-2.39 n nepengem B pacrnakoBaHHbIN KaTasior

tar -xvf glibc-2.39.tar.xz
cd glibc-2.39

g LN |
Bo-nepBbiX, CO34anTe CUMBOMYECKYIO CChINKY ANS COOTBETCTBUSA TpeboBaHmam LSB. Kpome Toro,
LN19 COBMEeCTUMOCTHU € x86_64 co3fanTe CUMBOIMYECKYIO CCbIIKY, HEOOX0ANMYIO A5 NPaBUIbHOW
paboThl 3arpy34nka gUHaMmnyeckon bubnanortekn:

case $(uname -m) in
1786) ln -sfv ld-linux.so.2 $LFS/lib/ld-1lsb.so0.3
x86 64) ln -sfv ../lib/ld-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
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_ MNpumeyaHue
“ MprBeaeHHas Bbie KOMaHA4a BepHa. KoMaHaa In uMeeT HECKO/IbKO BapMaHTOB
CMHTaKCKCa, NoaToMy oba3aTenbHO 03HaKoMbTeCh € info coreutils In n In(1), npexae
yem coobuiaTb 06 ownbke.

HekoTopsble nporpammel, ncnonb3yowme Glibc, npuMmeHs0T HecoBMecTUMbIN ¢ FHS kKaTanor /var/db
LN19 XpaHeHMs CBOMX AaHHbIX BPEMEHU BbIMOJIHEHMA. YCTaHOBMTE CNeayoLwnin naTty, 4Tobbl Takme
nNporpamMmmbl XpaHWaM CBON AaHHble B MeCTaX, COBMeCTMMbIX € FHS:

patch -Npl -i ../glibc-2.39-fhs-1.patch

B nokymeHTauum Kk Glibc pekomengyetcsa cobupaThb Glibc B 0TA€/1bHOM KaTanore:

mkdir -v build
cd build

1as
Ybenutech, 4Tto yTuanTsl Idconfig and sin ycTaHoBneHbl B /usr/shin:

echo "rootsbindir=/usr/sbin" > configparms

3aTem nogrotoBbTe Glibc K KOMNUAaUUN:

../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
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«3HaYeHUe napaMeTpoB HACTPOUKHKU:»

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

KoMbuHauma 3TMX oNuuIn yKasblBaeT Ha TO, 4TO cuctema cbopku Glibc HacTpauBaeTcs Ha Kpocc-
KOMMUIALMIO C MCMOJIb30BaHNEM KPOCC-KOMMOHOBLLMKA M Kpocc-koMmnunsaTopa B $LFS/tools.

¢ -enable-kernel=4.19

370T napameTp no3sonseT Glibc BbINONAHATE KoMAUAALMIO bnbnnoTekn ¢ nogaep>xkon agpa 4.19 n
6onee no3gHux Bepcuit. NMopaepxka 6onee cTapbix A4ep He BKAOYEHA.

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

DTOT apryMeHT N03BONSET CKOMNUANPOBATL B1bANOTEKY C 3arosloBOYHbLIMU (hakiaMun, HeaBHO
yCTaHOBJIEHHbIMK B KaTanore $LFS/usr/include, Takum obpa3om, nakeTy byneT U3BECTHO, Kakne
byHKUMM eCcTb y s4pa, 4Tobbl oNTUMN3NPOBaTL Ceb.

e libc_cv_slibdir=/usr/lib

DTOT apryMeHT rapaHTupyeT, 410 bubnmorteka bygeT yctaHoBneHa B /usr/lib BMeCcTo cTaHAApPTHOrO
/lib64 Ha 64-BUTHbIX MaLLUNHaX.

¢ -disable-nscd

MapaMeTp OTKJIIO4aeT COOPKY AEMOHA K3Lla CyXObl UMEH, KOTOPLIA 60JbLIE HE NCMONb3YeTCS.

Ha 3ToM 3Tane MOXET NosBMTLCA Cieaytollee npeaynpexmaeHue:

configure: WARNING:

**¥* These auxiliary programs are missing or

*** incompatible versions: msgfmt

*** some features will be disabled.

*** Check the INSTALL file for required versions.

OTcyTCTBYIOWaa UM HecoBMmecTumasn nporpamMmma msgfmt, kak npaswmno, 6e3spenHa. msgfmt
SIBNIAETCA 4acCTblo NakeTa Gettext, KOTOPbIN LOMKEH NPELOCTaBAATb XOCT-AUCTPUBYTHB.

__ NpumMeyaHue
ﬁ MocTynann coobLieHNS O TOM, 4YTO 3TOT MAaKET MOXET HE KOMMUANPOBATLCS Npu
«MNapannensHon cbopke». ECAn 3T0 Npon3onaeT, NOBTOPHO 3anyCTUTE KOMaHay make ¢
napameTpom -jl.

CKOMMMANPYINTE NaKeT:
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time make

BaxxHo
Ecnn nepemeHHas LFS HacTpoeHa HenpaBuibHO, U, HECMOTPSA Ha PeKOMeHAauuu, Bbl
. BbINOJIHAETE COOPKY OT MMEHW NONb30BaTENd root, cienyowas KoMmaHaa yCTaHOBUT
0 TONIbKO 4TO cobpaHHbIn Glibc B Bally XOCT-CMCTEMY, YTO, CKOpee BCero, caenaet eé
HenpuUro4Hom NS NCNosb30BaHUA. MO3TOMY ABaXK bl NPOBEPbLTE, MPAaBUNLHOCTb
HaCTPOWKM Cpeflibl U 4YTO Bbl BOLLJIM B CUCTEMY He MO YY4E€THOW 3anunceto root, npexae
4yeM 3anyckaTb CnedyoLwyo KOMaHay.

BbIMOJIHUM MPOBEPKY

id

mnt/1fs

YCTaHOBMTE NaKeT:

make DESTDIR=$LFS install

3HayeHue onuuu make install:

e DESTDIR=$LFS

MepemeHHas make DESTDIR ucnonb3yeTca NoYTU BCEMU NakKeTaMu 4119 onpefesieHns MecTa
yCTaHOBKW nakeTa. ECnn oHa He 3afiaHa, Mo YMOMY4aHMIO A5 YCTaHOBKU NCMOJIb3yeTCsH KOPHEBON
KaTanor (/). 34ecb Mbl YKa3blBaeM, YTO NakeT AO/KEH OblTb YCTaHOBNEH B $LFS, KOTOpLIN CTaHeT
KOpHEBbIM KaTasioroM B Paszgene 7.4. «Bxon B okpyxeHue Chroot»» .

icnpaBbTe XeCTKO 3anporpaMMUpPOBaHHbIA NyThb K UCMOJHAEMOMY 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, HTO OCHOBHbIE (PYHKLM
(koMNUNALMA N KOMNOHOBKA) HOBOr0 KPOCC-TyN4eiHa paboTatoT A0KHbIM 0bpa3om.
Y1066l BLINONHUTL NPOBEPKY PaboTOCnoCcOOHOCTK, BLIMOAHUTE CefyoLmMe KOMaHabl:

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

Ecnn Bce paboTaeT npaBuiibHO, OWMOOK ObITb HE AOJIKHO U BbIBOA NOCAeAHEN KOMaHbI
O6yneT umeTb BUA:

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

ObpaTunTe BHUMaHWe, 4TO 4518 32-pa3psAfHbIX MalLnH UMsA nHTepnpetatopa byaeT /lib/ld-
linux.so.2.

Ecnv BbiIxOAHbIE AaHHbIE 0TOOPaXKaTCA He TakK, Kak YKa3aHo Bbille, uan nx soobuie
HeT, 3Ha4MT, YTO-TO CAENAHO HeNpaBWbHO. Pa3bepuTtech ¢ npobnemon n nosTopuTe
Laru Bbile, 4Tobbl NCNPaBUTL ee. ITa NpobaeMa Ao/KHa ObITh peLleHa, Npexae Yem
Bbl MPOAOJIKNTE.

Kak TonbKo Bce ByaeT XopoLlo, yaanuTe TeCToBbIN (ann:

rm -v a.out

MpumeyaHune
. Cbopka NakeToB B C/leyIOLLEN FNaBe NOCAYXXUT AONOJHUTENbHOW NPOBEPKOWA
U NPaBWJIbHOCTY COOPKM BPEMEHHOIO KPOCC-TyN4ernHa. Ecnm kakon-nnbo nakeT, 0cobeHHO
Binutils nnn GCC, He ypaeTtcs cobpaTb, 3T0 yKa3blBaeT Ha TO, YTO YTO-TO MOLUO HE TaK
C yCTaHoBJIeHHbIMU paHee Binutils, GCC, nan Glibc.

MepenneM B KaTasior sources n yganum 6osee He Hy)KHbIN Pa30pPXMBMPOBaHHLIN KaTanor glibc-2.39

cd ../..
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rm -Rf glibc-2.39

1fs:/n =5

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

5.6. Libstdc++ u3 GCC-13.2.0

Libstdc++ — 370 ctaHgapTHas 6ubnnoteka C++. OHa Hy)XHa Ans komnunauum koga C++ (4acTb
GCC HanucaHa Ha C++), korga mbl cobupann GCC-Mpoxoa 1, HaM NPULINOCh OTJIOXKUTL €€

YCTaAHOBKY, MOTOMY 4TO OHa 3aBucuUT oT bubnnoteku Glibc, koTopoi elle He BbiN0 B LIENEBOM
KaTasore.

MpnbnnsnTenbHoe BpemMs cOOpKuM: 0.2 SBU
Tpebyemoe AMCKOBOE MPOCTPAHCTBO: 1.1GB

5.6.1. YcTaHoBKa 6bubnuorteku Libstdc++

. NMpumeyaHue
U Libstdc++ sBnsietcs YacTbto ncxogHmko GCC. CHayvana Bbl AOJKHbI pacnakoBaTb
apxme GCC u nepenTmn B KaTanor gcc-13.2.0.

PacnakoBbiBaeM apxuB 1 NepexoanM B KaTaslor C ero CogepXMMbiM

tar -xvf gcc-13.2.0.tar.xz
cd gcc-13.2.0

1fs nnt

Co3panTe oTAenbHbIN KaTanor cbopku ans libstdc++ n nepengnte B Hero:

mkdir -v build
cd build

../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
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«3Ha4yeHne NapaMeTPoOB HACTPOMNKM:»

e -host=...

YKa3blBaeT, 4TO JO/KEH UCMOJIb30BaTbCA KPOCC-KOMMUASATOP, KOTOPLIN Mbl TONILKO 4TO cobpann,
BMECTO TOro, KOTOpbI HaxoauTca B /usr/bin.

¢ -disable-libstdcxx-pch

STOT apryMeHT npenoTBpaLlaeT yCTaHOBKY NpeaBapuTebHO CKOMAUAMPOBaHHLIX include-dannos,
KOTOPbIE Ha A@HHOM 3Tarne He HY>XHbl.

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

YKa3blBaeT KaTanor ycTaHoBKM An4 include-hannos. MockonbKy libstdc++ aBnsetcsa ctaHfapTHON
6unbnmnotekon C++ ons LFS, 3TOT KaTasnor 4OJKEH COOTBETCTBOBAaTb MECTOMOJIOXKEHNIO, B KOTOPOM
komnunatop C++ ($LFS _TGT-g++) byaeT nckatb cTaHAapTHblE BKAOYaeMble annbl C++. Mpw
0bbl4HOM cbopKe 3Ta MHopMaLma aBToMaTUYeCKn nepetaeTca B Libstdc++ npu BbinonHeHWM
configure 13 KaTanora BepxHero ypoBHs. B Hawem cniyvae 3Ta nHopMauma gosHkHa OblTb yKa3aHa
fBHO. Komnunatop C++ nobasuTt nyThb sysroot $LFS (yka3aHHbIN npu cbopke GCC Mpoxopn 1) K nyTu
noncka include-annos, N03TOMy (hakTU4eCKM OH ByaeT uckaTb B
$LFS/tools/$LFS_TGT/include/c++/13.2.0. KombuHauus nepemMeHHon DESTDIR (B npyBeLeHHON HUXe
KoMaHae make install) n 3Toro aprymeHTa obecneymBaeT yCTaHOBKY 3aro/0BOYHbIX (halnioB Tyaa.

CkomMm

1f=s

nunupynTe Libstdc++, BbINOJIHMB:

1d5 time

time make

11 multi-do # make

Ynanute apxuBHble aibl libtool, NOCKoNbKY OHM NOTEHLMANbHO ONAaCHbLI MPU KPOCC-KOMNUAALNK:

rm -v $LFS/usr/lib/lib{stdc++{,exp,fs},supc++}.1la
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1 1f ds
MepenneM B KaTasior sources u yaannm 6onee He Hy)XKHbIN Pa30PXUBMPOBAHHbBIN KaTasor
binutils-2.42

cd ../..
rm -Rf gcc-13.2.0

MoapobHasa nHhopmaums ob 3Tom nakeTe HaxoanTca B Pasgene 8.28.2. «Coanepxxumoe naketa GCC.»
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