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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

worldwide open-source software - http://git.wwoss.ru/


http://git.wwoss.ru/doku.php?id=software:linux_server:lfs-example:chapter04
http://git.wwoss.ru/doku.php?id=software:linux_server:lfs:chapter05#введение
http://git.wwoss.ru/doku.php?id=software:linux_server:lfs:chapter05#binutils-242_-_проход_1
http://git.wwoss.ru/doku.php?id=software:linux_server:lfs:chapter05#binutils-242_-_проход_1
http://git.wwoss.ru/doku.php?id=software:linux_server:lfs:chapter05#gcc-1320_-_проход_1
http://git.wwoss.ru/doku.php?id=software:linux_server:lfs:chapter05#gcc-1320_-_проход_1
http://git.wwoss.ru/doku.php?id=software:linux_server:lfs:chapter05#заголовочные_файлы_linux-674_api
http://git.wwoss.ru/doku.php?id=software:linux_server:lfs:chapter05#заголовочные_файлы_linux-674_api
http://git.wwoss.ru/doku.php?id=software:linux_server:lfs:chapter05#glibc-239
http://git.wwoss.ru/doku.php?id=software:linux_server:lfs:chapter05#libstdc_из_gcc-1320
http://git.wwoss.ru/doku.php?id=software:linux_server:lfs:chapter05#libstdc_из_gcc-1320
http://git.wwoss.ru/doku.php?id=software:linux_server:lfs:chapter05#libstdc_из_gcc-1320
http://git.wwoss.ru/lib/exe/detail.php?id=software%3Alinux_server%3Alfs-example%3Achapter05&media=software:linux_server:lfs-example:lfs_example_71.png

Last

;832;8:7/15 software:linux_server:Ifs-example:chapter05 http://git.wwoss.ru/doku.php?id=software:linux_server:Ifs-example:chapter05&rev=1720995654

01:20

tar -pxf binutils-2.42.tar.xz
cd binutils-2.42

B nokymeHTauumn naketa Binutils pekomeHayeTcs BbINONHATL COOPKY B OTAE/BHOM KaTanore,
co3haauMm ero:

mkdir -v build
cd build

NMpuMmeyaHue
: Insa Toro, 4Tobbl 3Ha4YeHNs SBU, nepeyncneHHble B OCTaNbHOM YaCTW KHUTK, Bblan BaM
@ noNe3Hbl, N3MepbTe BpeMs, Heobxoanmoe ans cbopky 3TOro NakeTa, HavynHas C
HaCTPOWMKM 1 3aKaH4MBas yCTaHOBKOW. YTobbl 40OUTLCA 3TOro, 06epHNTE KOMaHAbI
cbopkm komaHpowm time: time { ../configure ... & make && make install; }.

Tenepb noaroToBbTe 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
«3HaYeHUe nNapaMeTpoB HACTPOMUKMU:»
o -prefix=$LFS/tools
YKa3blBaeT cueHapuio configure noaroToBUTb K YCTaHOBKe nakeT Binutils B kaTanor $LFS/tools.
e -with-sysroot=$LFS

INa KpoCC-KOMMAAUMM yKa3biBaeT cucteme cOopkn nckaTtb B $LFS 6Bubnnotekun Luenesomn CUCTEMSI,
ecnn Heobxogumo.

e -target=$LFS_TGT

[MOCKONIbKY Ha3BaHWe MalUMHbI B 3Ha4YeHun nepemeHHon LFS TGT MoXeT oTAn4aTbCa OT 3Ha4YeHus,
KOTOpOe BO3BpaLLaeT cueHapuit config.guess, 3TOT apryMeHT yKaxkeT cueHapuio configure Kak
HacTpouTb cuctemy cbopku naketa Binutils 4na co3gaHnsa KpoCC-KOMMNOHOBLLNKA.
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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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KoOMNnnaunto n yCtTaHOBKY

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; }

1itils-— ds |:|
Mepennem B KaTasior sources u yaannm 6onee He Hy>)KHbIN Pa30PXUBMPOBAHHbBIN KaTasor
binutils-2.42

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

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

5.3. GCC-13.2.0 - NMpoxopn 1

MakeT GCC cogepxunT Konekumio komnunatopos GNU, koTopas BkoYaeT komnuasatTopbl C u C++.

MpnbnnsnTenbHoe BpemMs cOOpKu: 3.8 SBU
Tpebyemoe onCKoBOE NPOCTPaAHCTBO: 4.1 GB
NMpuMeyaHue

: B 3To rnase 4acTo BO3HUKAKOT HeOpa3yMeHUs, XOTA MPUMEHSIOTCA Te Xe npoueaypsbl,
0 410 1 B Nobon apyromn rnaee, cCnegynTe NHCTPYKLMN KOTOPYIO NOAYYNSIN paHee
(MHcTpyKUMK No cbopke nakeToB). CHavyaNa pacnakynTe naket gcc-13.2.0 u3 apxuBsa, a
3aTeM nepenauTe B CO34aHHbIA KaTanor. TosbKo Noc/e 3TOoro ciaefyeT npucTynuTb K
NPUBELEHHBIM HKE UHCTPYKLMAM.

http://git.wwoss.ru/ Printed on 2026/05/09 22:25


http://git.wwoss.ru/lib/exe/detail.php?id=software%3Alinux_server%3Alfs-example%3Achapter05&media=software:linux_server:lfs-example:lfs_example_74.png
http://git.wwoss.ru/lib/exe/detail.php?id=software%3Alinux_server%3Alfs-example%3Achapter05&media=software:linux_server:lfs-example:lfs_example_73.png
http://git.wwoss.ru/lib/exe/detail.php?id=software%3Alinux_server%3Alfs-example%3Achapter05&media=software:linux_server:lfs-example:lfs_example_75.png
http://git.wwoss.ru/doku.php?id=software:linux_server:lfs:chapter08#binutils-242
http://git.wwoss.ru/doku.php?id=software:linux_server:lfs:chapter08#binutils-242
http://git.wwoss.ru/doku.php?id=software:linux_server:lfs:partintro#iii_общие_инструкции_по_компиляции

2026/05/09 22:25 5/17 YacTb lIl. TnaBa 5. Cbopka Kpocc-TynyenHa

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-libgomp
--disable-libquadmath
--disable-libssp
--disable-libvtv
--disable-libstdcxx
--enable-languages=c, c++

P P A L L G G A L A a4

«3Ha4YeHue napaMeTpPoB HACTPOMUKM:»

e -with-glibc-version=2.39

STOT napameTp yKa3biBaeT Bepcuto Glibc, koTopas byaeTt ncnonb3oBaTbCs Ha Leneson cucteme. OH
He NMeeT OTHOoLWEeHUS K libc xocT-aucTpnbyTrBa, NOTOMY 4TO BCE, CKOMAUINPOBAHHOE B 3TOM
pa3fene, byneT BbINOAHATLCA B cpefe chroot, koTopas n3onmposaHa oT libc xocT-gucTpubyTnea.

¢ -with-newlib

MockonbKy paboTatowas bubnmorteka C elle HeAOCTYMHA, 3TO FAapaHTUPYET, YTO KOHCTaHTa
inhibit_libc 6yneT onpenenera npu cbopke libgcc. 3To NnpepoTepalaeT KoMnuaaLmio ntoboro Koaa,
Tpebytowero nogaepxku libc.

¢ -without-headers

Mpw co3paHum noaHoro kpocc-komnunatopa GCC TpebyeT HanMyYMsa CTaHAAPTHbLIX 3aro0BKOB,
COBMECTUMBbIX C LienieBo cuctemMon. ANns Halmx Lenemn 3TW 3arosioBKM He NoHagobsaTcs. 3ToT
napameTp npegoTepaLtaeTt nx nounck GCC.

e -enable-default-pie n -enable-default-ssp

3TK napameTpbl No3BonAT GCC No yMon4yaHUO KOMAUANPOBATb NPOrpamMmmbl C HEKOTOPLIE
yHKUMAMK ycmnmeatowmmm besonacHocTh (6onee noapobHaa nHMopMaUns 0 HUX NpuBeAEHa B
npumedaHue o PIE n SSP B naBe 8). Ha naHHOM 3Tane 3To He SBNSETCS CTPOro obsa3aTenbHbIM,
MOCKOJIbKY KomnunaTop byaeT co3gaBaTh TO/IbKO BPEMEHHbIE NCMOMHSAEMbIE (halnbl. Ho nydwe,
4TOObI BpEMeHHbIe NakeTbl OblI MaKCMManbHO NPMBAVXKEHbI K TeM, 4TO ByAyT B FOTOBOWN cuCTEME
LFS.

¢ -disable-shared

S70T napameTp 3acTaBnseT GCC cTaTU4yeCckmn CBA3bIBaTb CBOM BHYTPeHHME bubnnotekn. OH
Heobxoamnm noTomy 4T0 0bwme bBubnnotekn TpebytoT Glibc, KOTOPLIN elle He YCTAHOBJIEH B LIENIEBOW
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

worldwide open-source software - http://git.wwoss.ru/


http://git.wwoss.ru/lib/exe/detail.php?id=software%3Alinux_server%3Alfs-example%3Achapter05&media=software:linux_server:lfs-example:lfs_example_84.png
http://git.wwoss.ru/lib/exe/detail.php?id=software%3Alinux_server%3Alfs-example%3Achapter05&media=software:linux_server:lfs-example:lfs_example_85.png
http://git.wwoss.ru/lib/exe/detail.php?id=software%3Alinux_server%3Alfs-example%3Achapter05&media=software:linux_server:lfs-example:lfs_example_86.png
http://git.wwoss.ru/lib/exe/detail.php?id=software%3Alinux_server%3Alfs-example%3Achapter05&media=software:linux_server:lfs-example:lfs_example_87.png
http://git.wwoss.ru/lib/exe/detail.php?id=software%3Alinux_server%3Alfs-example%3Achapter05&media=software:linux_server:lfs-example:lfs_example_88.png

Last
update:
2024/07/15
01:20

software:linux_server:Ifs-example:chapter05 http://git.wwoss.ru/doku.php?id=software:linux_server:Ifs-example:chapter05&rev=1720995654

Bo Bpemsa cbopkum GCC ycTaHOBWA Napy BHYTPEHHUX CUCTEMHBIX 3ar0/10BOYHbIX hanios. OBbI4HO
O04WH 13 hannos. limits.h, BKN0YaeT COOTBETCTBYOLWME CUCTEMHbIE orpaHmyeHmns limits.h, B naHHOM
cnyyae $LFS/usr/include/limits.h. OgHako Bo Bpemsa cbopkn GCC $LFS/usr/include/limits.h He
CyLecTByeT, N03TOMY TOJIbKO YTO YCTAHOBJIEHHbIA BHYTPEHHWNI 3arofIoBOYHbIV (hann sBnseTcs
4aCTWYHbLIM, @BTOHOMHbIM (DaJIOM 1 He BK/OYAET paclUMpPEHHble (YHKLMM CUCTEMHOrO (hanna.
3T0ro goctaTo4yHo ans cbopkm Glibc, HO NONHLIN BHYTPEHHWIA 3aro/I0BOYHbIN (han NoHagobuTcs
nosxe. Co3ganTe NONHYIO BEPCUIO BHYTPEHHENO 3ar0/1I0BOMHOI0 (halna C MOMOLLbIO KOMaHAbI,
NOEHTUYHON TOR, 4TO cuctema cbopkm GCC ncnonb3yeT 06bI4HO:

NMpumevyaHue
B npuBeaeHHON HMXXe KOMAHAE MOKasaH NpumMep NoACTaHOBKU BI0OXKEHHbIX KOMaHA,
@ MCNosb3ys ABa MeToAa: 0bpaTHbIE KaBbl4YKM N KOHCTPYKLMIO $(). EFO MOXXHO Ob1s10 Bbl
nepenucaTb, UCMONb3ysa OAUH U TOT XXe MeToh ANns obenx 3aMeH, HO CAEeNaHo Tak,
4TObbl NPOAEMOHCTPUPOBATL, KaK NX MOXHO MCMONb30BaTh OJJHOBPEMEHHO. B LienioMm
mMeToZd $() NnpeanoYyTuTeNbHeE.

Bbingem n3 katanora build

cd

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

Mepengem B KaTasor sources v yganum 6osiee He HYXXHbI Pa30PXUBMPOBAHHLIN KaTanor
binutils-2.42

cd ..
rm -Rf gcc-13.2.0

MoapobHasa nHpopmaums ob 3Tom nakeTe HaxoanTcs B Pasgene 8.28.2. «Cogepxunmoe naketa GCC.»

5.4. 3arosoBoy4Hble hannbl Linux-6.7.4 API

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

MpnbnnsntensHoe Bpems cOoOpKu: meHee 0.1 SBU
Tpebyemoe AnCKOBOE MPOCTPAHCTBO: 1.5GB
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PacnakoBbiBaeM apXumB 1 nepexoanmm B KaTtaJior C ero cogep>XxmMMmbim

tar -pxf linux-6.7.4.tar.xz
cd linux-6.7.4

5.4.1. YcTaHOBKA 3aroJioBO4HbIX (pansos

Anpo Linux goskKHO NpefoCcTaBnsATb UHTepgenc npuknagHoro nporpammuposanus (APl) ons
NCcnosb3oBaHMa cuctemHon bubnnotekon C (Glibc B LFS). 3To genaetcsa nyTeM yCTaHOBKM
3arosI0BoYHbIX (hansioB C, KOTOpble MOCTaBAATCA B apXmMBe C UCXOAHbLIM KOAOM siapa Linux.

YbeamnTech, YTO B NMaKeTe HET yCTapeBLUMX (DAIoB:

make mrproper

Tenepb N3BJIEKNTE BUAMMbIE M0J1b30BaTESII0 3aroJIoBOYHbIE (Paibl A4pa U3 MCXOAHOr0 Koaa.
PekomeHayembln cnocob make «headers_install» ncnonb3oBaTb HeNb3s, Tak Kak 415 3T0ro
TpebyeTca rsync, KOTOPbIN MOXET ObITb HEAOCTYMEH. 3aro/ioBOYHbIE Panibl CHavana NoOMELLaTCA B
Jusr, a 3aTeM KOMupPYIOTCS 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 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,
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

YcTaHOBJIEHHbIEe
3aroJIoBoYHbIe
pannbi:

Co3paHHble KaTasnoru:

KpaTkoe onucaHue

Jusr/include/asm/*.h 3arosioBoyHble arnbl Linux APl ASM
Jusr/include/asm-generic/*.h|3aronoso4Hble annbl Linux APl ASM Generic
Jusr/include/drm/*.h 3aronoBoYHble ghansbl Linux APl DRM
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01:20

Jusr/include/linux/*.h 3aronoBoyHble hannbl Linux API Linux
Jusr/include/misc/*.h 3aronoBoYHble hansbl Linux APl Miscellaneous
Jusr/include/mtd/*.h 3aronoBoYHble tainbl APl MTD
Jusr/include/rdma/*.h 3aronoBoyHble hannbl Linux APl RDMA
/usr/include/scsi/*.h 3aronoBoYHble gannbl Linux APl SCSI
/usr/include/sound/*.h 3aronoBoYHble arnbl Linux APl Sound
Jusr/include/video/*.h 3arosioBoYyHble thannbl Linux APl Video
Jusr/include/xen/*.h 3aronoBoYyHble (hannbl Linux APl Xen

Mepengem B KaTasor sources un yaanmm 6osiee He HY>XHbI pa3opXUBMPOBaHHbLIA KaTanor linux-6.7.4

cd ..
rm -Rf linux-6.7.4

5.5. Glibc-2.39

MakeT Glibc conepxunT ocHoBHYIO BrbanoTeky C. 3Ta GubnmoTeka NpefoCTaBASET OCHOBHbIE
npoueaypbl 4as BblAeeHna naMaTu, NoMcKa B KaTasorax, OTKPbITUS U 3aKpbITUA (hanioB, YTEHUS 1
3anucm annos, 06paboTKM CTPOK, conocTaBaeHnsa ¢ 06pa3LoM, apuPMeTUKn N Tak ganee

MpnbnnsntensHoe Bpems cOopKu: 1.5 SBU
Tpebyemoe AMCKOBOE NPOCTPaAHCTBO: 846 MB

5.5.1. YcTtaHoBKa nakeTta Glibc-2.39

Pacnakyem naket glibc-2.39 n nepengem B pacrnakoBaHHbIN KaTasor

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

Bo-nepBbiX, CO34anTe CUMBONMYECKYIO CChINKY ANS COOTBETCTBUSA TpeboBaHmam LSB. Kpome Toro,
L1 COBMECTUMOCTHU € x86_64 co3fanTe CUMBOIMYECKYIO CCbIIKY, HEOOX0ANMYIO A5 NPaBUIbHOWN
paboTbl 3arpysymka guHammu4eckom bnbnmorteku:

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

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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«3Ha4YeHne NapaMeTpPoOB HACTPOMNKM:»

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

KoMbuHaLMs 3TUX ONUMiA yKa3blBaeT Ha To, YTO cucTeMa cbopku Glibc HacTpamBaeTcsa Ha Kpocc-
KOMMUAALMIO C UCMOJIb30BAHNEM KPOCC-KOMMOHOBLLIMKA M KPOCC-KoMnuasTopa B $LFS/tools.

¢ -enable-kernel=4.19

3T0T napameTp no3sonseT Glibc BbINONAHATE KoMAuAsaUno bnbnmoTekn c nogaep>xkon agpa 4.19 n
bonee no3gHux Bepcui. NMogaepxka 6osee CTapbix A4ep He BKAKYEHA.

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

3TOT apryMeHT MO3BOJISIET CKOMMUANPOBaTL 6BO6AMOTEKY C 3aro/IoBOYHbIMU (haiiamu, HeJaBHO
yCTaHOBNEHHbIMK B KaTanore $LFS/usr/include, Takum obpasom, nakeTy 6yaeT n3BeCcTHO, Kakue
YHKLUMM eCcTb y a4pa, 4Tobbl ONTUMIU3UPOBaTL Cebs.

e libc_cv slibdir=/usr/lib

DTOT apryMeHT rapaHTupyeT, 4To bubnmorteka bygeT yctaHoBneHa B /usr/lib BMecTo cTaHAapTHOrO
/lib64 Ha 64-BUTHBIX MaLLUNHAX.

¢ -disable-nscd

MapameTp oTKAO4aeT COOPKY AEMOHaA K3La CyXObl UMEH, KOTOPbLIA BoNbLUE HE NCNOb3YETCS.

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.

OTCyTCTBYIOLLAA WK HECOBMECTUMAs nporpamma msgfmt, kak npasuno, 6e3speaHa. msgfmt
ABNSAETCA YacThbio NakeTa Gettext, KOTOPbIA JO/XKEH NPEAOCTABAATL XOCT-AUCTPUBYTUB.

~ Npumeuanue
6 MocTynasnn coobLLeHNs 0 TOM, YTO 3TOT NaKeT MOXKET He KOMMNUANPOBATLCS MpY
«napanienbHon cbopke». Ecim 3To NnponsonaeT, MOBTOPHO 3anyCcTUTe KOMaHAy make ¢
napameTpom -j1.
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CKOMMUANPYINTE NaKeT:

time make

Ba>xHo

Ecnn nepeMeHHas LFS HacTpoeHa HenpaBWMibHO, U, HECMOTPSA Ha PEKOMEHOaLnn, Bbl

BbINOJIHSeTE COOPKY OT MMEHU NOJib30BaTeNd root, ciefyrolias KoMaHaa YyCTaHOBUT
0 TONIbKO 4TO cobpaHHbIn Glibc B Bally XOCT-CMCTEMY, YTO, CKOpEee BCero, caenaeT eé

Henpuro4Hom Ons NCNoib3oBaHUA. Mo3TOMy ABaXK bl NPOBEPbLTE, MPABUNLHOCTb

HaCTPOWKMK Cpeflbl U 4YTO Bbl BOLLJIM B CUCTEMY He MO YH4E€THOWN 3anunceto root, npexae

4yeM 3anyCckaTb C/IedyoLLYy0 KOMaHAy.

BbIMOJIHMM MPOBEPKU

id

echo $LFS

YCTaHOBMTE NaKeT:

make DESTDIR=$LFS install

ke DESTDIR=SLFS installl]

3HayeHue onuuu make install:

e DESTDIR=$LFS

MepemeHHas make DESTDIR ncnosb3yeTcs noyYTn BCEMU NakeTaMun 415 onpefesieHns MecTa
yCTaHOBKW nakeTa. ECnn oHa He 3afiaHa, Mo YMOMYaHMIO A5 YCTAHOBKU NCMOJIb3yeTCs KOPHEBON
KaTanor (/). 34eCb Mbl yKa3blBaeM, YTO NakeT JO/KEH OblTb YCTaHOBMEH B $LFS, KOTOpbIA CTaHeT
KOpHEBbIM KaTasioroM B Pa3zgene 7.4. «Bxon B okpyxeHue Chroot»» .
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icnpaBbTe XeCTKOo 3anporpaMMUPOBAHHbLIV MYTb K UCMOJIHAEMOMY 3arpy34uky B ldd:

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

5 sed '/RTLDLIST=/s@/usr@@g

&

BHuMaHue

Ha 3ToM 3Tane HeobxoAnMO OCTaHOBUTLCS U yOeanTbCS, YTO OCHOBHbIE (DYHKLIN
(KOMAMAAUKUSA 1 KOMMOHOBKA) HOBOIO KPOCC-TyN4erHa paboTatoT AOJKHBIM 06pa3oMm.
Y1066l BLIMONHUTL NPOBEPKY PaboTOCNOCOOHOCTK, BLIMONHUTE CefyoLe KOMaHbI:

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

Ecnu Bce paboTaeT npaBuabHO, OWMBOK BbITb HE AOJIKHO 1 BbIBOA NOC/AEAHEN KOMaHAbI
ObyneT umeTb BMA:

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

1fs:/mnt/1 gli 111

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

Ecnn BbIXO4HbIE A@HHble 0T06pa)KaIOTCF| HE TakK, KaK YKa3aHO Bblille, NN X BoobLe
HET, 3Ha4YnUT, 4YTO-TO CAEJ1aHO HENPaBWJIbHO. Pa36ep|/|Ter C r|p06neM0|7| N NOBTOPUTE
LIaruv Bblwe, 4YTobbI NCNpaBnThH €e. JTa np06neMa LO/KHa ObITb peLleHa, nNpexane 4em
Bbl MPOOOJIKUTE.

Kak TonbKo Bce byaeT XopoLuo, yaanuTe TeCcToBbIA daitn:

rm -v a.out

NMpuMmeyaHue

Cbopka NakeToB B C/leAyOLWEN rnaBe NoCaAyXUT AOMNOAHUTEbHOW NPOBEPKOWA
NPaBUALHOCTN COOPKN BPEMEHHOIO KPOCC-Ty14enHa. Ecnm kakon-nnbo nakeT, 0CobeHHO
Binutils nnn GCC, He yaaeTca cobpaTb, 3TO YKa3blBaeT Ha TO, 4TO YTO-TO MO0 He Tak
C ycTaHoBseHHbIMK paHee Binutils, GCC, nan Glibc.

MepennemM B KaTasor sources n yaanum 6onee He Hy)XHbI Pa30pPXUBMPOBaHHLIN KaTanor glibc-2.39
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cd ../..
rm -Rf glibc-2.39

1 mn

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

5.6. Libstdc++ u3 GCC-13.2.0

Libstdc++ — 310 cTaHAapTHasa bubnnmoTteka C++. OHa Hy)XHa Ans Komnuaauum koga C++ (4acTb
GCC HanucaHa Ha C++), korga mbl cobupann GCC-Mpoxoa 1, HaM NPULNOCE OT/IOXKUTL eé

YCTa@HOBKY, MOTOMY 4TO OHa 3aBuCcUT oT bBubnnotekn Glibc, koTopoi ewle He BbIN0 B LLENEBOM
KaTanore.

MpnbnnsntensHoe Bpems cOopku: 0.2 SBU
Tpebyemoe AMCKOBOE NMPOCTPaAHCTBO: 1.1 GB

5.6.1. YcTaHoBKa 6ubnuoTteku Libstdc++

. NMpuMeyaHue
U Libstdc++ saBnsetcs 4acTbto ncxogHmkos GCC. CHaYvana Bbl AOJKHbI pacnakoBaTb
apxmB GCC n nepenTu B KaTanor gcc-13.2.0.

PacnakoBbiBaeM apXmB 1 nepexononmm B KaTtaJior C ero cogep>XxmMmbim

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

1 mn

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

mkdir -v build
cd build

MoprotosbTe libstdc++ K KoMnunaLUK

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

s s s
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--with-gxx-include-dir=/tools/$LFS TGT/include/c++/13.2.0

«3HaYeHUe nNapaMeTpoB HACTPOMUKMU:»

¢ -host=...

YKa3blBaeT, YTO JOJ/IKEH UCMOJIb30BaTbCA KPOCC-KOMMUAATOP, KOTOPLIA Mbl TOJIbKO 4TO cobpann,
BMECTO TOro, KOTOpbIA HaxoamnTcs B /usr/bin.

e -disable-libstdcxx-pch

3TOT apryMeHT NpeaoTBpaLlaeT YCTAaHOBKY NpeaBapuTesibHO CKOMMWIMPOBaHHBLIX include-thaiinos,
KOTOpble Ha AaHHOM 3Tane He HyXHbl.

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

YKasblBaeT KaTasnor yctaHoBku ans include-gannos. MNMockonbky libstdc++ aBnsetcs ctaHoapTHOM
ounbnnotekon C++ ons LFS, 3TOT KaTanor 4OJHKEH COOTBETCTBOBAaTb MECTOMOJIOXKEHWIO, B KOTOPOM
komnunatop C++ ($LFS TGT-g++) byaeT uckatb cTaHAapTHbIE BKIOYaeMble hannbl C++. Mpu
0bbl4HOM cbopKe 3Ta NHopMaLMs aBTOMaTUYeCKM nepenaeTcs B Libstdc++ npu BbinonHeHMK
configure 13 KaTanora BepxXHero ypoBHa. B Hawem cnyyae 3Ta nHdopMaumsa gokHa bbiTb yKa3aHa
aBHO. KomnunaTtop C++ pobasuT nyTh sysroot $LFS (yka3zaHHbI npu cbopke GCC Mpoxog 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
KomaHZe make install) n 3Toro aprymeHTa obecneymBaeT yCTaHOBKY 3aro/l0BOYHbIX (PainsioB Tyaa.

+, BbINOJIHUB:

fbuilds time mak

CkomnunupyinTe Libstdc+

1f=:/ t/f1fs/

time make

on -13.2

YctaHoBuTE BUbnnoTeky:
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2026/05/09 22:25 17/17 YacTb lIl. TnaBa 5. Cbopka Kpocc-TynyenHa

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

rm -v $LFS/usr/lib/lib{stdc++{,exp,fs},supc++}.la

mn

Mepengem B KaTasor sources v yganum 6osiee He HY>XXHbI Pa30PXUBMPOBAHHLIN KaTanor
binutils-2.42

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

MoapobHasa nHhopmauns ob aTom nakeTe HaxoanTca B Pasgene 8.28.2. «Coaepxxumoe naketa GCC.»
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