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NMpepucnosue

NMpepucnoBsue

Moit yThb K M3YUEHMIO U JTy4UIIeMy MoHMMaHMio Linux Hayasics B 1998 ropy. S To/IbKO UTO YCTaHOBWJI CBOM MEPBBIN
IuctpubyTuB Linux ¥ GBICTPO YBJIEKCS €r0 KOHIENLMeN 1 Gpuyiocopuen.

M3BecTHO, UTO y 3amauM MOXKeT ObITh HECKOJIBKO BapMaHTOB peleHus. To ke camoe MOXKHO CKasaTb U O
nuctpubytuBax Linux. MHorme u3 HuX cyliecTBOBa/iM rogamyu. HekoTopble BCE ellle CYIIECTBYIOT, HEKOTOPbIE
MPEeBPATUINCh BO YTO-TO MHOE, a8 HEKOTOPbIE OCTAIMCh TOJBKO B HAIIMX BOCIIOMMHAHMSIX. Bce OHM BBIMOTHSIOT
3aJ1aui MMO-Pa3HOMY, UTOOBI YIOBJIETBOPUTH MIOTPEOHOCTI CBOEI 11eJIEBON ayauTopuu. U s MOHST - pa3 CyIliecTByeT
TaK MHOTO BCEBO3MOXHBIX CITOCOOOB AOOUTHCS MTOCTABAEHHOMN 1111, MHE OOJIbIlle He HY>KHO OTpaHMUYMBaTh cebst
KaKOM-TO omHOM peanm3aniuein. [lo rmossiaenns Linux MbI IIPOCTO MUPUITUCH C TPO6GIeMaMM B IPYTUX OIEePAIMIOHHBIX
CUCTEMAaXx, TIOCKOJIbKY Y Hac He 6b110 BbIGOpa. UTO eCcTh, TO eCTh, HpaBUIOCh HaM 3T0 ywim HeT. C Linux mosiBusicst
BbIOOp. Ecii BaM YTO-TO He MOHPaBUIOCh, BbI MOKETE U3MEHUTD 3TO, K TOMY K€, 3TO BCEIEJIO IMOOIIPSIETCS.

$1 monpo6oBasl pa3Hble JUCTPUOYTUBBI, HO TaK ¥ HE CMOT HM Ha OJHOM OCTaHOBUTHCS. OHM ObUIM OTIMYHBIMU
cucrteMaMy camu 1Mo cebe. 1o Gosbille He GBIJIO BOIMPOCOM MPABUIBLHO WM HEMPaBUIbHO. DTO CTAjJIO HEeJIOM
JIMIHOTO BKyca. ITpy Bcém pasHooOpasuy BeIOOpa He OBII0 HY OTHOTO AUCTPUOYTUBA, KOTOPbIV ObLIT ObI MIeasleH IJIs
MeHs. [ToaTOoMy 5 pelms co3maTh CBOIO COOCTBEHHYIO Linux-cucremy, KoTopast 6bI MOJTHOCTHIO COOTBETCTBOBAJIA
MOMM JIMYHBIM TTPEIITOUYTEHNSIM.

YT06BI CO30aTb CBOIO CO6CTB€HHYIO cucremy, g pemunji CKOMIIMJIMPOBATDH BCE U3 MCXOOHOro Koga BMEeCTO
VCITIOJIb30OBaHMS TIpEeaABAPUTEIbBHO CKOMITUJIMPOBAHHBIX ITdKETOB. oTa «mpgeaJibHasg» Linux-cucrema OOJDKHa ObLiTa
VMETb CUJIbHbI€ CTOPOHBI OPYIUX CUCTEM 6e3 ux HeOOCTAaTKOB. CHauaJia 3Ta MBIC/JIb Ka3ajach HYFaIOI_U,EI;'I. Ho s
NpUAOep>XUBAJICA naen, 4TO TaKad CMCTeMa OJOIDKHaA OBbITh CO3oaHa.

PasobpaBiimch ¢ TakMMM MpoGiemMaMu, KaK LMKIMYECKMEe 3aBUCUMMOCTU M OIIMOKM BO BpeMsl KOMITWJISIIVM, S,
HaKOHelI, co3aJI COOCTBEeHHYIO cucTeMy Linux. OHa Obly1a ITOJTHOCTBIO pabOTOCIIOCOOHA ¥ BITOJIHE IIPUTOIHA JIJIS
MCITOIb30BaHMsI, Kak U Jirobast apyrast Linux-cucrema Toro Bpemenu. Ho 3To 6b1710 MOe COOCTBEHHOE TBOpPEHME.
Bbbls1o oueHb MPUSATHO COOpaTh TaKylo CUCTeMY camoMmy. EnuMHCTBeHHOe, UTO ObLIO Obl JIydllle, 3TO CO3[aBaTh
KaXKIYI0 4acCThb IMIPOrpaMMHOI0 06ecIeueHst CaMOCTOSITeJIbHO. DTO ObIIO CeAYIollee, K UeMy s CTPEMUJICS

Korpa s momenmicst cBoMMy MaesiMu M ONIBITOM C APYTMMM ujeHamu coobiectBa Linux, cran oyeBMIeH SIBHBIN
MHTEpPEC K HUM. BCKOpe CTaio MOHSITHO, YTO TaKue CIelyaJbHO CO3[JaHHble Linux-cucTemMbl CJIy>KaT He TOJIbKO
IJIS1 YOOBJIETBOPEHMST CITelM(pUUYECKUX MOTPeOGHOCTEN MOTb30BaTesel, HO U SIBJISIIOTCS UIeaIbHOM BO3MOKHOCTBIO
IJ1S1 OOy4YeHMS TPOTPAaMMMCTOB M CUCTEMHBIX aIMUHUCTPATOPOB, UTOOBI YIYUIIUTb UX (CYIECTBYIOIIE) HaBbIKA
pabotsl ¢ Linux. Tak pogmics npoekt Linux From Scratch.

Kunra Linux From Scratch ssnsercs smpom storo mpoekta. B Helt comepskuTcsl MHGOpMaLys M MHCTPYKIVNA,
HeoOXomyMble AJIsI pa3spabOTKM UM CO30aHus COOCTBEHHOM CUCTEMbl. XOTS 3Ta KHMUra IPeCTaBJisIeT I1abyioH,
KOTOPbIV TIO3BOJINT CO3[aTh MPAaBWIbHO PAbOTAIOUIYIO CUCTEMY, Bbl MOXKETE M3MEHUTb MHCTPYKIUYU MO CBOEMY
YCMOTPEHMIO, YTO OTUACTH SIBJIIETCS BayKHOM COCTABJISIIOIIEN 3TOTO MPOEKTa. Bbl BCE KOHTPOIMPYETE; MbI IIPOCTO
MPOTSATYBAEM PYKY MTOMOIIM, YTOObI BbI HAUAJIM CBOM COOCTBEHHBIN MTYTh.

S1 McKpeHHe HaAeI0Ch, UTO BbI IIPEKPACHO MPOBeAeTe BpeMs, paboTasl Hal CBOell COOCTBEHHOM cucTtemMoy Linux
From Scratch, u olileHuTe ee MHOTOUMCJ/IEHHbIE TTPEUMYIIECTBA.

Gerard Beekmans
gerard@linuxfromscratch.org
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AyauTopus, Ha KOTOPYIO paccunTaHa 3Ta KHUra

EcTbh MHOXECTBO MPUYMH, ITOYEMY BaM CTOMJIO ObI MPOUYNTATh 3Ty KHUTY. OIMH U3 BOMPOCOB, KOTOPBINA 33al0T
TI0JTb30BaTe/IN, 3BYUMT TaK: «3aueM TPaTUTh BpeMsi Ha COOPKY Linux-cucTemMbl BpyUHYIO C HYJISI, €CJIM MOSKHO ITPOCTO
3arpysuTh U YCTAHOBUTD CYIIIECTBYIOIIYIO?»

BaskHO 11e/1bI0 CYILIeCTBOBAHMSI 3TOTO ITPOEKTA SIBJISIETCS TOMOILb B M3yUeHMHM TOTO, Kak paboraeT cucrema Linux
msnyTpu. Cosmanme cucrembl LFS momoraer mpomeMOHCTpMpoOBaTh, YTO 3acTaBisieT paborarh Linux, Kak Bce
paboraeT BMecCTe U 3aBUCUT APYT OT Apyra. OnHa U3 JyUImX Bellei, KOTOPYIO MOXKET JaTh 3TOT yUeOHbIN OMbIT, —
9TO BO3MOXXHOCTb HACTPOUTDL CUCTEMY LiHUX B COOTBETCTBUM C BallIMMM YHMKAJIbHbIMUA HOTpe6HOCTHMI/I.

Ipyroe kiaroueBoe mpenmyltiecTBo - LFS nmpenocrasiiser 6osee rirybokuii KOHTPOJIb, HE TIOJIarasiCh Ha Ubl0-JIMbO0
peaymsaimio Linux. C LFS BbI HaxoguTech B Kpecyie BOOUTENS, U Bol yIipaBsieTe KaskIbIM aCIIEeKTOM CUCTEMbI.

LFS nosBossieT co3maBaTh oueHb KoMIakTHbie cucteMbl Linux. I[Ipy ycraHOBKe OOBIYHBIX OMCTPUOYTMBOB BaM
YacTO MPUXOOUTCS YCTAaHABIMBATh OUE€Hb MHOTO IPOTPaMM, KOTOpbIE, BEPOSITHO, HUKOTZA He MCIIOJIb3YIOTCS.
OTM MporpaMMbl TPATIT PeCypcChl BIYCTYI0. Bbl MOkeTe BO3pasuTh, UTO C CETOOHSIIITHMMMU SKECTKMMMU TUCKAMU
M TpolleccopaMM TaKue Pecypchl He MMeIOT 3HaueHwus. VIHOTha, ogHako, Bbl BCe elle OrpaHMYeHbl pasMepOM.
[TomymainTe 0 3arpy304HbIX KOMITakT-auckax, USB-HakommTesnssx M BCTpaMBaeMbIX CUCTeMax. JTO 0OacTu, B
KoTOpbIX LFS MOsKeT ObITh MOJIE3HBIM.

Emé omaum mpenmytiectBoM co6cTBeHHOM cOopku Linux siByisseTcst 6e30macHOCTb. [Ipy KOMIMAISIIMY KaxkAOTO
KOMITOHEHTA CHCTEMbI U3 MCXOTHOTO KOJIa BbI MOKETE BCE MTPOBEPUTD U MPUMEHUTHh HEOOXOAVIMbIE TTaTuy. bosbiie
He HY)KHO KJaTh, KOT/Ia KTO-TO IPYTOM CKOMIIMJIMPYET IMaKeT C TpeOyeMbIMM MCIIpaBaeHusMy. Eciii Bbl He 3yunTe
TIaT4y ¥ He IPUMEHNUTE €r0 CAaMOCTOSITETbHO, HET TapaHTU, YTO HOBBIN MaKeT OyleT cOOpaH KOPPEKTHO U YCTPAHUT
pobsiemy.

Llenp Linux From Scratch — co3marh 3aKOHYEHHYIO U IPUTOAHYIO IJIS1 MICITOIb30BaHMST CUCTEMY 6a30BOTO YPOBHSI.
Ecnu BBl He XOTUTe cO3maBaTh CBOIO COOCTBEHHYIO cucTeMy Linux c HyssI, Bbl, TEM He MeHee, MOKETe M3BJI€Yb
MOJTb3Yy U3 MHGOPMAIM, COIEPSKAIIIENICS B 3TOM KHUTE.

EcTb MHOTrO Ipyrnx BeCcKuX MPUUMH IJIsT co3manmsi coocTBeHHOM cuctembl LFS. B KoHIle KOHIIOB, oGpa3oBaHue,
6e3yCJIOBHO, SIBJIIETCST CaMOil BaykHOM 13 HuX. [Ipomosskast paboratsb ¢ LFS, BbI oTKpoeTe 1151 cebst cuity, KOTOPYIO
IeVICTBUTEJIbHO MPUHOCIT MHGPOPMAIVS ¥ 3HAHMS.

LleneBble apxutektypbl LFS

OcHoBHbIMU LeieBbIMM apxuTekTypamy LFS spistorcs nmporeccopel AMD/Intel x86 (32-paspsimHbie) 1 x86 64
(64-paspsaubie). OmHAKO, M3BECTHO, YTO MHCTPYKIMHA, IPUBEIEHHbIE B 3TOM KHUTE, C HEKOTOPBIMM M3MEHEHMUSIMU
paborator ¢ mporeccopamu Power PC m ARM. [Ins cosmaHusi CUCTEMbI, MCIOJIb3YIOIIEN OIMH M3 3TUX
IIPOLIECCOPOB, OCHOBHBIM ITPeJBapUTEIbHBIM YCJIOBMEM, B AOMOTHEHNE K ONMMCAHHBIM Ha CJIEAYIOIIEN CTpaHuIle,
SIBJIIETCS CyIIeCcTByIomas cucrema Linux, Hanpumep, cobpanHas paHee LFS, Ubuntu, Red Hat/Fedora, SuSE wm
IPYToii OUCTPUOYTUB, OPUEHTUPOBAHHBIN Ha MMEIOIIYIOCS Y BaC apXUTEKTypy. Takske 06paTuTe BHUMAHME, UTO
32-paspsaaHblii AUCTPUOYTUB MOXKHO YCTAHOBUTDH M MCIIOJIb30BaTh B KaueCTBE XOCT-CUCTEMbI Ha 64-pa3psgHOM
kommbioTepe AMD/Intel.

[Tpu c60pke LFS BoMrpaIin o cOopkyu Ha 64-OGMTHOM CHUCTEMe 10 CPaBHEHUIO C 32-OMTHOM CUCTEMONM MUHMMAJIEH.
Hampumep, B TectoBoii c6opke LFS-9.1 B cucreme Ha 6a3e npoieccopa Core i7-4790 ¢ ucnonb3oBanuem 4 simep
OBLIV TIOJTYYEHbI CJIEAYIONIE CTAaTUCTUYECKME AaHHbIE:

ApxuTekTypa Bpems c60pku Pasmep c6opku
x86 239.9 MUHYT 3.6 Tb
x64 233.2 MUHYT 4.4 Thb
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Kak BuauTe, Ha TOM ke 06opymoBaHuy 64-6uTHas cbopka Bcero Ha 3% ObIcTpee 1 Ha 22% 6orblile, yeMm 32-O6UTHas!.
Ecnu BBl tutanupyete ucnosnb3zoBatb LFS B kauectBe LAMP-cepBepa mnu 6Gpanamayaspa, 32-paspsitHOM COOpPKU
MOXXeT ObITh goctarouHo. C Ipyroy CTOPOHBI, [IJIT COOPKM M/WIM 3ammycka HeKOoTopbix rnmaketoB B BLFS Temnepn
Tpebyetcs 6osee 4 I'b O3V, mostomy, eciu Bl IVIaHUPYeETE UCIOJb30BaTh LFS B kauecTBe HacTonbHOM OC, aBTOPSI
LFS pekomeHnyioT cobuparb 64-6UTHYIO CUCTEMY.

[To ymomuanuio 64-paspsmHast c6opka LFS, cumraercs «umctoit» 64-paspsimHoii cuctemoii. To ecTb OHa
MOJIIeP>KMBAET TOJIbKO 64-paspsimHble ucrosHsemblie daiibl. Coopka «multilib» cucTembl TpebyeT KOMIUISLINNA
MHOTMX IPOrpaMM [JOBaKIObl - OOMH pas IS 32-OMTHOM M OomuH pa3 ajs 64-6utHoi. Hampsmyio B KHure
IlaHHAsl OMIMs He MOAAEPKUBAETCS, TIOTOMY YTO 3TO OyleT TOJbKO MellaTbh 06pa3oBaTeIbHOM 1€/ 3TOM KHUTH,
npejJiaramplei MHCTPYKLMM, Heobxoaumbie AJjisi cOOpKkMu 6a3oBoit cuctembl. Hekoropbie pemaktopbl LES/BLFS
nonepskuBatoT orBeTBiaeHne LFS myis multilib, koTropoe ngoctymHo no afgpecy https://book.linuxfromscratch.ru/12.
2-ml/systemv, HO 3TO 60Jiee MPOABMHYTASI TEMA.

TpeGoBaHUA K YPOBHIO NOATrOTOBKU

Cosmanmne cucrembl LFS — Hempocrast 3agaga. DTo TpebyeT OMpee/IeHHOrO YPOBHSI 3HAHUM CUCTEMHOTO
agMuHUCTpupoBanus Unix [Jig pellleHMsT IPoOJIEM U IPAaBUJILHOIO BBIIOJHEHUS IEPEUYMCIeHHBIX KOMAaH/I.
B uyacTHOCTM, KaK aOCONIOTHBIM MMHUMYM, Bbl IO/DKHBI YMEThb TOJb30BaTbCS KOMAaHIHOM OOOJIOUKOM JIst
KOIMPOBAHMS UM TIepeMellieHus (aiiyioB ¥ KaTajaoros, IPOCMOTPa COIEPKMMOT0 KaTaJoroB U (haiioB U M3MEHEHUS
TeKyllero kKarajora. Takske OXMIAETCs, YTO y BaC €CTb JOCTAaTOYHbIe 3HAHMSI 00 MCIIOJIb30BaHUM UM YCTAHOBKE
MporpaMMHOro obecreuenns B Linux.

[Tockonbky kuura LFS mpenmnonaraer Hamuuue xoms 6vt 3mozo 6a30BOr0 YPOBHSI HABbIKOB, pa3jnMyHble (GOpyMbI
nongepskku LFS Bpsig v cMOryT rpenocTaBUTh BaM OOJIBIIIYIO ITOMOIIb B 9TUX BOIpOcaxX. Bbl oGHapykuUTe, UTO
BalllM BOIPOCHI, Kacalollyecsl TakKux 6a30BbIX 3HaHUI, CKOpee BCero, OCTaHyTcsl 6e3 oTBeTa (MM Bac MPOCTO
HaIpaBsIT K CIMCKY OCHOBHBIX MaTepuaJiOB [IJIsl TPeqBapUTEIbHOTO O3HAKOMJIEHNS ).

[Tepen cosganmem cucrembl LFS MbI HacTOSITeTbBHO pEKOMEHAYEM ITPOUUTATDh CJIeAYIOIINe CTaTbu:
e HOWTO mno cbopke nporpaMmmuoro obecmneuenns https://tidp.org/HOWTQO/Software-Building-HOWTO.html

OTOo McYepIbIBaIollee pyKOBOACTBO IO COOPKEe 1 YCTAaHOBKE «yHMBepCcaabHbIX» Mporpamm Unix mop Linux.
HecmoTpst Ha TO YTO PYKOBOACTBO HAMMCAHO IOCTATOYHO IaBHO, OHO MO-TIPESKHEMY AaeT XOPOILnii 0630P
OCHOBHBIX METOIOB, ITPUMEHSIEMbIX [IJI1 COOPKM M YCTAHOBKY MPOrPaMMHOIO 06eCIeueHus.

¢ PyKOBOACTBO /151 HAUMHAIOIIMX I10 YCTAHOBKE M3 MCXOOHUKOB https://moi.vonos.net/linux/beginners-installing-
from-source/

B stom PYKOBOACTBE COOEP>KUTCS XOpOI_LII/II‘/JI O630p OCHOBHbIX HAaBbIKOB 1 METO0B, HEO6XO,EU/IMBIX I C60pKI/I
IMporpamMm M3 MCXOOHOTI'O KOOa

LFS un ctaHpapTthl

Crpyktypa LFS MakcumasibHO cooTBeTCTBYeT cTaHaapraM Linux. [TepBuuHbIMM CTaHAapTaMM SIBJISTIOTCSI:

e POSIX.1-2008.
e Filesystem Hierarchy Standard (FHS) Version 3.0
e Linux Standard Base (LSB) Version 5.0 (2015)

LSB umeet ueTbipe oTaenabHbix crangapra: Core, Desktop, Runtime Languages 1 Imaging. HekoTopsie
yactu cnerydukammii Core u Desktop 3aBucsT oT apxuTekTyphl. ECTb Takke gBe 0671aCTV He SIBJISIIOIIMECS
o6szarenbubiMu: Gtk3 u Graphics. LFS crapaercs coorBerctBoBath ctangapram LSB, mis apxutextyp IA32
(32-bit x86) i AMD64 (x86_64), pacCMOTPEHHBIX B IIPEAbIAYIIIEM pa3iesie.
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MHorue He cornacHbl ¢ Tpe6oBanusimu LSB. OcHOBHbBIE 11e1M CTaHIapTOB - ObITh YBEPEHHBIM

B TOM, 4TO MnporpuerapHoe 10 6ymeT npaBuIbHO YCTAHOBIEHO M CMOYXKET KOPPEKTHO paboTaTh

Ha coBMmecTumoit cucreme. [Tockonbky B LEFS ycraHoBka mporpaMm BBITIOTHSETCST C TIOMOIIBIO
CcOOPKM U3 UCXOMHOTO KOJa, Y TI0JIb30BaTe s UMEeTCsI TTOTHBIN KOHTPOJIb HaJl TeM, KaKye MaKeTbl eMy
HeoOXOMMbl, Bbl MOKETE He YCTaHaB/IMBaTh HEKOTOPbIE MaKeThI, onpenesnsiembie B LSB.

Co3maTh 3aKOHUEHHYIO CUCTEMY, KOTOpasi MpoiaeT cepTudmKanyoHHbie TecTbl LSB «c Hysisg», BOSMOKHO, HO 9TOTO
HeJb3sl chesaTh 6e3 YCTaHOBKM MHOXXEeCTBA JOIMOJHUTEbHbIX IMAaKeTOB, KOTOPbIe BBIXOIAT 32 PaMKM 3TOM KHUTHU.
OpHako, MHCTPYKLIMY IO UX YCTAaHOBKe MOKHO HanTu B Kuure BLEFS.

MakeTbl LFS, KOoTOpbIEe HEOGX0AUMbI ANA YAOBNETBOPEHUA TpeboBaHun LSB

LSB Core:

LSB Desktop:

LSB Runtime Languages:

LSB Imaging:

LSB Gtk3 u LSB Graphics (Heobs3amenvHuvle):

Bash, Bc, Binutils, Coreutils, Diffutils, File, Findutils,
Gawk, Grep, Gzip, M4, Man-DB, Ncurses, Procps, Psmisc,
Sed, Shadow, Tar, Util-linux, Zlib

Her
Perl, Python
Het
Het

MakeTbl, NnocTaBnsiemble BLFS, Heo6xoanmble Ana yaoBneTBopeHus TpedéosaHuii LSB

LSB Core:

LSB Desktop:

LSB Runtime Languages:
LSB Imaging:
LSB Gtk3 u LSB Graphics (Heobs3amenvHuvie):

At, Batch (uactb At), Cpio, Ed, Fcrontab, LSB-Tools,
NSPR, NSS, PAM, Pax, Sendmail (uu Postfix, mim Exim),
time

Alsa, ATK, Cairo, Desktop-file-utils, Freetype, Fontconfig,
Gdk-pixbuf, Glib2, GTK+2, Icon-naming-utils, Libjpeg-
turbo, Libpng, Libtiff, Libxml2, MesaLib, Pango, Xdg-utils,
Xorg

Libxml2, Libxslt

CUPS, Cups-filters, Ghostscript, SANE

GTK3+

MakeTbl, He nocTaBnsiemble LFS nnu BLFS, Heo6xoaumble AN yAOBNeTBOPEHUS

Tpeb6oBaHunii LSB

LSB Core:

LSB Desktop:

LSB Runtime Languages:

LSB Imaging:

LSB Gtk3 u LSB Graphics (Heobs3amenvHuvlie):

Het
Qt4 (uo mpenocrasisercs Qt5)
Het
Het
Her

NHchopmaLua o naketax, UCNOJIb3yeMbIX B 3TOW KHUTe

L[eﬂb}O LFS aBnsgercs COo3gaHue 3aKOHYEHHOM U HpMFO,[lHOﬁ OJIs1 MICITOJIb30BaHMS 6a3oBon CH1CTEeMbI, KOTOpast
COOEP>KUT BCe IIaKeThl, HEO6XO,I[I/IMIJI€ JJIA eé d)YHKI_U/IOHI/IpOBaHI/IH, COCTOAIIYIO IIpM 3TOM M3 OTHOCUTEJIbHO
HEOOJIBIIIOTO Ha6opa nporpamMmm, "M BO3MOXHOCTU KOTOpOI‘/JI MO>XHO pacliMpAaATb B 3aBUCMMOCTU OT HOTp€6HOCTeﬁ
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MOJIb30BaTeJIsl. DTO He o3HavaeT, uTo LFS saBsieTcst camoii MasieHbKOM 13 BO3MOSKHBIX CMCTeM. B cucTeMy BKITIOUEHO
HECKOJIbKO Ba)KHBIX ITaKETOB, KOTOpbIe He SIBJISIOTCS 00si3aTesibHbIMU. [IpMBemeHHBIN HUKE CIMCOK OOBSCHSIET
MOYeMy B KHUTY BKJIIOUEH TOT WJIM MHOM TaKeT.

Acl

Access Control List mim ACL — crmmcox yrnpas/ieHust JOCTYIIOM, KOTOPbIN OIPenesIsieT, KTO MJIM UTO MOYKET
MOJTy4YaTh AOCTYI K 00bEKTY (TIporpamme, rpoiieccy win Gainy), u Kakue MMEHHO orepanuy pa3perieHo

VJTU 3aIIPEeIleHO BhITIOJIHATh CyObeKTy (TI0Ib30BaTeII0, TPYIINE MMOIb30BaTes el ). [LlaHHbIN MakeT COmEPsKUT
YTUIUTBI )11 aIMUHUCTPUPOBAHMS CITMCKOB YIIPABJIEHMSI TOCTYTIOM, KOTOPbIE MCITO/Ib3YIOTCS [IJIsT OIIpeIeseHNsT
IVUCKPEILVMOHHBIX IIPaB JOCTYIA K aiiaM U KaTaJoram.

Attr

OTOT MaKkeT COAEP>XKUT ITPOrpaMMbl JJIs1 YIIpaBAeHMs pacIMPeHHbIMY aTpubyTamMyu 06beKTOB (haitlJIoBOM
CUCTEMBI.

Autoconf

OTOT MaKeT COAEP>XKUT ITPOrpaMMbl JJIs1 CO3MaHMSI ClleHapueB 000JI0UKY, KOTOPbIe MOTYT BbITIOTHSITD

dBTOMAaTM4€eCKYIO HaCTpOI‘/JIKy MCXOOHOI'o Koaa 13 11ab10Ha pa3pa60Tt1MKa. Ox vacro HeO6XO,I[I/IM OJIsd
HOBTOpHOI‘/JI KOMITMJIALINMMA TIaKeTa IMocjie OOHOBJIEHUS npouenyp C60pKI/I.

Automake

OTOT MaKeT COOepKUT MporpaMmsl 1151 cosganus Make-daiiios u3 ma6mona. OH Takke HEOOXOOUM JJ1s
MTOBTOPHOM KOMITWISIIIY TTaKeTa Mocjie 0OHOBIEHMS MPOLenyp COOPKM.

Bash

OTOT naket ymosJyieTBopsieT Tpebosanust LSB no npegocrasienuto untepdeiica Bourne Shell gjis cucremsbi.

OH 6bU1 BBIOpAH Cpeay OPYIUX MaKeTOB 000JI0UKHM 13-3a €0 IOBCEMECTHOTO MCIIOIb30BAHMS U IIIMPOKUX
BO3MOSKHOCTEI.

Bc

OTOT MMaKeT IPegOCTaBISIET SI3bIK YMCIOBOM 06PAOOTKM IIPOU3BOILHON TOYHOCTU. OH HEOOXOOVIMBIM JIJIS
cbopku simpa Linux

Binutils

DTOT IaKeT COOEP>KUT KOMIIOHOBIIMK, acceM6nep n apyrme MHCTPYMEHTbDI OJIs1 pa6OTbI C 0ObEKTHBIMM
d)aﬁ)'[aMM. HpOFpaMMbI B 3TOM IIaKeTe HeO6XO,£lI/IMbI JJI1 KOMITWJIALINN OOJIBIIIMHCTBA MakeToB B cucreme LES.

Bison

Orot naket copepxxutr GNU-Bepcuto yacc (Yet Another Compiler Compiler), Heo6xoaumoro niJist COOpKU
HEKOTOpbIX IakeToB B LEFS.

Bzip2

DTOT MMaKeT COAEPsKUT IIPOrpaMMbl JIJISI CKATUSI Y pacIakoBKy (aiyioB. VcIob3yeTcs 1S paciiakOBKIU
MHOKecTBa IakeToB LFS.

Check

DTOT MMaKeT COAEPKUT TECTOBYIO OOBA3KY IJIST IPYTIUX IIPOrPaMM.

Coreutils

OTOT MaKeT COmePsKUT P MPOrpamMM [JIst IpOCMOTpa (PaiyIoB 1 KaTaJoroB, ¥ YIIPaBAEHUS UMK, DTU
IIpOrpaMMbl HEOOXOAMMBI [JIS1 YIIpaB/ieHus (aiiamMu yepe3 KOMaHIHYIO CTPOKY U [IJIsT COOPKM KaykKIOro MakeTa
B LFS.

DejaGNU
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OTOT makeT MpegoCTaB/sieT GPeiMBOPK IJIs1 TECTUPOBAHMS IPYTUX MTPOTPAMM.
Diffutils

OTOT MaKeT COAEP>XKUT ITPOrpaMMbl, KOTOpbIE MTOKA3bIBAIOT Pasanumsi Mexay daiiamu uam Karajoramu. Mx
MOYKHO MCITOJTb30BaTh [IJIsS CO3[IaHMSI TIaTyel, a TAK)Ke OHM MIPUMEHSFOTCSI BO MHOTMX Ipolienypax cOOpKu

E2fsprogs

OTOT MaKeT COAEPXKUT YTWINTBI JJis paboThl € aiioBbIiMU cucTeMamu ext2, ext3 u ext4. DTo Haubosee
pacIipocTpaHeHHbIe U TIIATeJIbHO MPOTeCTPOBaHHbIe (ailyIoBble CUCTEMBI, TOAAep kBaemMbie Linux
Expat

OTOT MaKeT COAEPXKUT HeboJIbIIyI0 61bMoTeRY pasdbopa XML.Ona Heobxonmma 11t Mmopyist Perl
XML::Parser.

Expect

DTOT IaKeT COOEP>KUT MHCTPYMEHTDI IJI1 aBTOMATU3alIMM U TECTUPOBAHNMS, U ABJISIETCS paCllMpeHeM
K CKPUIITOBOMY S3bIKY TCl, OJIsI MHOTMX MHTEPAKTUBHbBIX l'IpI/IJIO)KeHI/II‘/JI. OH 006BIUHO MCIIOJIb3YETCA OJIsd
TeCTUPOBAHUS OPYI'UX ITaKETOB.

File
OTOT NmakeT COAEPXKUT YTWINTY IJIsl OoIpenesieHus Tuiia gaiiaa mamu ¢aiioB. HekoTopeIM akeTam oHa HY>KHa B
ClLEeHapUsIX COOPKIL.

Findutils

DTOT IaKeT npeaoCTaBJiddeT IMporpaMmbl OJ1d IIOMCKa (1)5117111013. On VCITIOJIb3YETCS BO MHOTMX CII€EHaApUAX C60pKI/I
ITaKeTOB.

Flex

OTOT MaKeT COAEPXKUT YTWINTY IJIsl TeHepalu IMporpamMmm, pacro3HarolMX 11a6/IOHbI B TEKCTe. DTO BepCust
GNU nporpammsl lex (iekcmuueckuit aHanmusarop). [laketT Heo6xoaum n1Jist cOOpKMU HeKOTopbIxX makeToB LFS.

Gawk

OTOT MaKeT COAEP>XKUT ITPorpaMmbl Jjis1 paboThl ¢ TekcToBbiMU daiutamu. 910 GNU Bepcust awk (Aho-
Weinberg-Kernighan). OH ucnosnb3yeTcst BO MHOTMX CIleHapusX COOpKM ITaKeTOoB.

GCC

9to koywtekiys KommiatopoB Gnu. OH copepskut Kommmiatopbl C u C++, a Takske HeCKOJIBKO APYTUX
KOMITWISITOPOB, MOAIePyKKa KOTOPbIX He mpenycmorpeHa B LFS.

GDBM
Otot maker comepskut 6moamoreky GNU Database Manager. OH ucronb3yercst naketom Man-DB
Gettext

DTOT IaKeT COOEP>KUT YTUIIUTBI U 6MOIMOTER OJIsI MHTepHaIMOHa/IM3aln U JIOKaJIN3alI MHOTOUYNCJIEHHbIX
ITaKeTOB.

Glibc

DTOT MMaKeT ComepsKUT ocHOBHYIO 61bmmoTeky C. [Iporpammel Linux He 6yayT paboTrarh 6e3 He€.
GMP

OTOT MaKeT COmepPsKUT MaTemMaruueckye 616IMOTeKY, MPeAOCTAaBIISIONIME TT0JIe3HbIe (PYHKIMM /1T BBIYMCIIEHMIA
C ITaBatoniei Toukon. Tpebyercst o coopku GCC.

Gperf
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OTOT MaKeT COAEPXKUT ITPOrpaMmMy, KOTopasi reHepupyeT UaeaabHyI0 Xell-QyHKIMIO U3 Habopa KITIouei.
Heob6xonum nis nakera Udev .

Grep

OTOT MaKeT COAEPXKUT ITPOrpaMMbl JJ1s TTorcka 1o daiiam. [TakeT Mcrmoab3yeTcss B CKpUITax coopku
GOJIBIIIMHCTBA MTaKeTOB.

Groff

DTOT MaKeT COOEPKUT IIPOrpaMMbl )i 06paboTku u popmarupoBanus Tekcta. OIHOM U3 BasKHEMILINX
(OYHKLMI 3TUX IPOrpaMM SIBJISIeTCsT GOPMaTHMpOBaHMe man CTPaHMII.

GRUB

9ro 3arpysunk ornepauyonHon cucreMmbl (GRand Unified Bootloader). Camblit ruOKuit 13 HECKOTbKUX
JOCTYIIHBIX 3aI'Py34YMKOB.

Gzip
DTOT MMaKeT COAEPKUT IIPOrpaMMbI IJIS CKATUS M pacrakoBKu ¢aiioB. OH HEOOXOIUM OJ1s1 paCIaKOBKU
MHOecTBa rnaketos B LFS.

Iana-etc

DTOT IaKeT npeaoCTaBJjiddeT JaHHbIe OJIsI CETEBbLIX C)'Iy>K6 U ITPOTOKOJIOB. On HeO6XO,JII/IM 11 obecrieueHust
NMpaBUJIbHbBIX CE€TEeBbIX BO3MOYKHOCTE.

Inetutils

DTOT IaKeT COOEP>KUT IIPOrpamMMbIl OJIsd 6a30BOro CeTeBOro AJIMMHUCTPUPOBAHMS.

Intltool

DTOT IaKeT COOEP>KUT MHCTPYMEHTDI IJI U3BJIeUeHMS IepeBOAMMBbIX CTPOK M3 MCXOOHBIX (baf/'IJIOB.

IProute2

OTOT MMaKeT COAEPsKUT IIPOrpaMMbI 11 6a30BOM U pacIIMpeHHON paboTsl B ceTsx IPv4 u IPv6. Ou 6b11 BeIOpaH
cpeny ApPYyruX pacipoCTpPaHEHHbIX MAKETOB CETEBbIX MHCTPYMEHTOB (net-tools) m3-3a ero nopaepskku IPvé6.

Kbd

OTOT MaKeT COmePsKUT TabIUIIbI PACKIAIOK, YTVIIUTBI YIIPABIEHMS KJIaBUaTy POy IJIsl HeaMepPUKaHCKUX
KJIaBMaTyp, KPOME 3TOTO, C HUM TIOCTaBJISIETCST OOJIBIIION HAGOP KOHCOJIbHBIX HIPUGTOB.

Kmod

OTOT MaKeT COmEPsKUT ITPOrPAMMbI, HEOOXOAMMbIE IJISI AIMUHUCTPUPOBAHMS MOLyJIel siapa Linux.

Less

DTOT IaKeT COOEP>KUT OYEHDb XOpOLLII/II‘/’I MNPOCMOTPIIMK TEKCTOBBLIX d)aﬁJ'IOB, KOTOprf/l IIO3BOJISIET MCIIOJ/Ib30BATh
MMPOKPYTKY Ber/BHI/IS Inpu IIpoCMOTpeE. MHorue nakeTbl UCIIOJIb3YIOT €ro AJId IIOCTPaHNYHOI'O BbIBOOA.

Libcap

DTOT MMaKeT peaausyeT MHTePQEChl I0JIb30BaTEIbCKOrO IIpoCcTpaHcTBa A1 BosmoskHocTelr POSIX 1003.1e,
OOCTYIHBIX B simpe Linux.

Libelf

IIpoexr elfutils mpegocrasinser 6mubaoTekn 1 MHCTpyMeHThI 11 hannoB ELF u manubix DWAREF.
BOMBIIMHCTBO YTU/IUT B 9TOM TaKeTe AOCTYITHBI B IPYTUX MAaKeTax, HO 3Ta 6ubamoTeka HeoOXoama AJist
c6opku saapa Linux ¢ ucnosb3oBaHueM cTaHaapTHOM (M Hanbosee 3 PeKTUBHOM) KOHGUTYypaIUN.

Libffi
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OTOT MaKeT peayin3yeT MePeHOCUMbIiA POrPAMMHBIN MHTePdENC BbICOKOTO YPOBHS JJIS1 Pa3/IMUHbBIX
corJaiieHmnin o BbizoBax. HekoTopbie mporpaMmMbl MOT'YT He 3HaTh BO BpeMsi KOMITWJISIIIVN, KaK/e apryMeHTbI
IIOJDKHBI ObITh TepenaHbl B pyHKIMi0. Hampumep, nHTepIipeTaTopy BO BPeMsI BbITIOJTHEHMSI MOXKET ObIThb
COOOI1IEHO O KOJIMUECTBE U TUITaX apryMEeHTOB, MCIIOIb3yeMbIX /IS BbI30Ba JaHHOM GyHKumK. Libffi MoxkHO
MCIIOIb30BaTh KaK MOCT OT MHTEpIIpeTaTopa K CKOMIMIMPOBAHHOMY KOLY.

Libpipeline

[Taker Libpipeline comepskut 6M6GIMOTEKY [Ji TMOKOIo U yIOOHOro yIpaB/IeHusI KOHBeliepaMy MOATIPOLIeCCOB.
Owna Heobxonyma it Man-DB.

Libtool

OTOT MaKeT COAEPXKUT ClieHapuii mogaepskku yHuBepcaabHou 6momorek GNU. OH 06bennHSIeT CJIOKHOCTD
MCII0/Ib30BaHMS OOIIMX OMOIMOTEK B COIVIACOBAHHBIN ITePeHOCHMbIN uHTepdelic. Bubanoreka Heobxomuma
HabopaM TecTOB B Apyrux nakerax LFS.

Libxcrypt

OTOT MaKeT MpeJoCTaBsIeT 6M6/IMOTeKY 1iberypt, HEOOXOAVMMYIO pPa3IMYHBIM MakeTam (B yacTHOCTH, Shadow)
IJIs1 XelpoBaHus rnaposei. OH 3aMeHsIeT ycTapeBIyio peasmsannio liberypt B Glibc.

Linux Kernel

DTOT IaKeT SIBJISIeTCs SAApoM OHepaHI/IOHHOﬁ CUCTEMOIA.
M4

OTOT MaKeT COAEPXKUT TEKCTOBBIN MaKPOIPOILIECCOP, TOJIE3HbIN B KaueCTBE MHCTPYMEHTa COOPKY IJIsT APYTUX
Mporpamm.

Make

OTOT MMaKeT COAEPKUT IIPOrpaMMy [Jisl yIIpaBJieHus: cbopkoir makeToB. [Ipy cbopke oHa HeoOXomyMa IMOUTH JIJIst
Kakgoro makera B LFS.

Man-DB

OTOT MakeT CONePsKUT IIPOrPaMMBbl IJIs [TOMCKA U TPOCMOTPA CIIPaBOYHbIX cTpaHull. OH 6bU1 BEIOPAH BMECTO
rakeTa man 13-3a IPeBOCXONHBIX BO3MOXKHOCTEN MHTepHaloHam3anyy. ComepkuT man.

Man-pages

OTOT MakeT COeP>KUT OCHOBHbIE CIIpaBOUHble(man) cTpanuiibl Linux.

Meson

OTOT NakeT MPeJOCTaBJISIeT MPOrPaMMHBIN MHCTPYMEHT JJIs aBTOMaTU3alMM CO3JaHus TPporpaMMHOTO
ob6ecneuenyst. OcHOBHas 11eJib Meson — CBeCTM K MMHUMYMY KOJIMUECTBO BPEMEHM, KOTOPO€e pa3paboTumKu
MIPOrPAMMHOTO 06eCIIeYeHMsI TO/KHbBI TPATUTh Ha HACTPOMKY CBOEN cucTeMbl c60pku. Tpebyercs mjist cCOOpKu
Systemd, a Takke MmHOrMX maketoB BLFS.

MPC

OTOT MakeT COAEPXKUT QYHKIMM AJ1s1 apubMeTVKM KoMIUTeKcHbIX uncen. Heo6xomum GCC.

MPFR

OTOT makeT COAEPXKUT MYHKIMM AJ1s1 apubMeTHKM mpou3BoabHOM TouHOCcTH. Heobxomum GCC.

Ninja

OTOT maKeT MpPeaoCTaB/IsIeT HeGObIIYIO CUCTEMY COOPKM, OPMEHTHPOBAHHYIO Ha cKOpocThb. OH IpenHa3sHaueH

IJIST TOTO, YTOOBI €r0 BXOAHbBIE (Daiiyibl TeHEPUPOBAIMCH CUCTEMOV COOPKY 6ojiee BBICOKOTO YPOBHS, U IJIS
MaKCHMaJIbHO GBICTPOTO 3arycka c6opok. Heobxomum niist Meson.
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Ncurses

DTOT MMaKeT COOEPsKUT OMOIMOTEKM OIS He3aBUCUMMOI OT TepMMHaia 06paboTKM CMMBOJIbHBIX 3KpaHoB. OH
YaCTO UCITOIb3YeTCs JJIs1 yIIpaBieHusl KypcopoM B MeHI0. Heo6xonum psimy maketoB B LFS.

Openssl

OTOT MaKeT COAEP>XKUT MHCTPYMEHTDI yIIpaBaeHus 1 OUOIMOTeKM, OTHOCSIIMeCs K Kpurntorpadun. Ouu
MPeIOCTaBIISIOT KpunTorpadndeckue GyHKIMUNI APYTUM MakeTaM, BKitouas sapo Linux.

Patch

OTOT MakeT COmEPsKUT MPOrpaMmy IJIs1 USMEHEeHMsI Wi co3fanmst GhaitioB yTeM puMMeHeHus daiiia patch,
006bIYHO co3maBaemoro mporpammoit diff. On Heo6xomum mporenype cO0PKM 15T HEKOTOPbIX makeToB LES.

Perl

ITOT maker siBysieTcst uHTEpIperaropoM s3bika PERL. OH Heo6xomum AJ1s1 YCTaHOBKY U TeCTUPOBAHMS
HeKoTopbIx MmakeToB LFS.

Pkgconf

OTOT MaKeT COAEP>XKUT ITPOrpaMmMy, KOTopast [IOMOraeT HacTpauBaTh (Jary KOMIUISITOPa M KOMITOHOBIIMKA JIJIsT
6ubMoTeK paspaboTku. [Iporpamma MoKeT ObITh MCITOJIb30BaHa B KauecTBe 3aMeHbl pkg-config, KoTopbiit
HeoOXooMM cucteMe cOOpKU MHOTUX naketoB. OH nopaepykuBaeTcs: 6oiee aKTMBHO 1 pa3BUBAETCSI HEMHOTO
6bICTpee, UeM opuUrMHa/IbHBIN nakeT Pkg-config.

Procps-NG
OTOT IMaKeT COmepsKUT IIPOrpaMMbl i1 MOHUTOPUHTA ITpolieccoB. Habop mosieseH A1 CUMCTEMHOTO
aJIMMHUCTPUPOBaHMsI, a TaKKe MUCITONb3YIOTCS 3arpy30uHbiMu crieHapusvu LES.

Psmisc

OTOT makeT COAEPXKUT ITPOrpaMMBbl JJIs1 OTOOpaskeHust MHGOpPMaIMK O 3alyIIeHHbIX Mpolleccax. ITOT Habop
MIPOTpaMM TI0JIe3€H JJIsi CUCTEMHOT'O aMUHUCTPUPOBAHMS.

Python 3

OTOT MakKeT MPeAOCTaBISIET MHTEPIIPETUPYEMBIN SI3bIK POTPaMMMUPOBaHMST, GUIOCO(PUS KOTOPOTO AeIaeT yIop
Ha yno60uMTaeMOCTb KOJa.

Readline

DTOT MaKeT IpeacTaBsieT coboil Habop OMOIMOTEK, Ipearalix BO3SMOKHOCTY peqaKTUPOBaHMs
KOMaHIHOM CTPOKM ¥ CPe[ICTBa IJIisI paboThI C MCTOpMel KoMaH . Vcronb3yeTcsi KOMaHIHbIM MHTEPIIPETATOPOM
Bash.

Sed

OTOT MaKeT MO3BOJISIET PENAKTUPOBATh TEKCT, HE OTKPBIBAsI €r0 B TEKCTOBOM pefakTope. OH HeoOXoaMm
CIIEHapUsIM HaCTPOMKYM MHOTUX maketoB LFS.

Shadow
OTOT MMaKeT COAEPsKUT IIPOrpaMMbl JIJIsI 6e301macHoi 0O6pabOTKY ITapoJIeil.
Sysklogd

OTOT MaKeT COAEPIKUT IMPOrPaMMBbl IJIST PETUCTPAIIMM CUCTEMHBIX COOOIIIEHNI, KOTOPbIE T€HEPUPYIOTCS SIAPOM
WJIM TIpOIleCCaMy AeMOHa IIPY BOSHMKHOBEHMM HEOOBIUHBIX COOBITHUI.

SysVinit

DTOT MaKeT COAEPKUT CUCTEMY MHULIMAIMU3ALNA init, pOAUTEIbCKOM 3JIEMEHT BCEX OCTa/IbHbIX IIPOLIECCOB B
paborarolien cucreme Linux.
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e Udev

OTOT makeT MpeJCTaB/IsIET COO0I mucreTyep ycTpocTB. OH KOHTPOIMPYET paspelieHnsl, UMeHa U
CMMBOJIMYECKME CChUIKYM YCTPOIICTB B KaTajore /dev, Korga yCTpoCTBa JOOABSIOTCS MU YOAJSIOTCS U3
CUCTEMBIL.

o Tar

OTOT MakKeT MPeAOCTABISIET BO3MOKHOCTb apXMBUPOBAHMSI ¥ U3BJIEUEHMS PAKTUUECKY BCEX TTAKETOB,
ucnonb3zyembiX B LFS.

o Tcl

DTOT IaKeT COOEP)KUT KOMHH,ILHI::II;I SI3BIK MHCTPYMEHTOB, UCIIOJIb3YETCS BO MHOTUX Ha60an TeCTOB.

e Texinfo

OTOT MakeT MPeAOCTaBIISIET IMPOrPaMMbl 1JIsI UTE€HWS, 3aI1CK U TTpeoOpa3oBaHms MUHPOPMALIMOHHBIX CTPAHUII.
Vcnonb3yeTcs B mpolieaypax yCTaHOBKY MHOrux maketoB LES.

e Util-linux
OTOT MaKeT COAEPXKUT PasMyHbIe CTyskeOHbIe porpaMmbl. Cpeayt HUX YTYIINTBI [IJ1s paGoThl C (haiijIoBbIMMU
CUCTeMaMM, KOHCOJISIMU, pas3fesiaMi U COOOIIEHUSIMMU.

e Vim
DTOT MMaKeT COmepsKUT penakTop. Ero BbIOpanu n3-3a COBMECTMMOCTH C KJIACCUUYECKUM PEAAKTOPOM Vi

" OI'POMHOTI'O KOJIMYECTBa BO3MOSKHOCTEI. PenaKTop SABJIAE€TCA OY€Hb JIMYHbIM BbI60pOM OJI1 Ka>Kaoro
nmosb3oBareis. I1o skejaHuo MOKHO 3aMEHUTD JIFOObIM APYIr'uM penaKTOpPOM.

e Wheel

OTOT MakeT COAEPXKUT MOMYJb Python, KOTOpBIN ITpeCTaB/sieT COO0M STAJTOHHYIO pean3alyio MexaHu3Ma
ymnakoBku Python.

¢ XML::Parser

OTOT makeT MpeacTasisieT coboit momayib Perl, koTopslil B3aumomeicTsyet ¢ Expat.

o XZ Utils

DTOT MaKeT COAEPKUT IIPOrpaMMbl IJIS CKATUS U pacnakoBku ¢aiioB. OH obecrieurBaeT BICOKOE CKaTue U
MCIIOIb3YeTCS ISl pacakoBKY MakeToB B hopmate XZ munu LZMA.

e Zlib
OTOT MaKeT COAEPsKUT MPOIIeIYPhbl CKATUS M PAaCIIaKOBKM, UCIIOIb3yeMble HEKOTOPbIMM ITPOTPaMMaMM.

o 7Zstd

DTOT IaKeT COOEP>KUT IIpOHUEeayPbI CKaTuA M PaCIIaKOBKH, MCITIOJIb3yeMbI€ HEKOTOPbIMU ITPpOrpaMMaMMn. On
obecrieunBaeT BbICOKME KOB(b(bI/ILU/IEHTbI CXKXaTud Y OY€Hb IJ_II/IpOKI/Iﬁ Auaria3OH KOMITPOMMCCOB MeXOY CKaTnemM
U CKOPOCThIO.

OdopmneHue

Yro6bl 06€TYNTh TTOHMMAaHME, B 3TOM KHUTe MCIOJb3YIOTCS YCJOBHbIE OOO3HAUEHMs. DTOT pasmesl COHmEPIKUT
npumMepbl odhopMITeHNSs, UCIIOIb3yeMble B Linux From Scratch.

‘ ./configure --prefix=/usr

Takoe O(bOpMJIeHI/Ie npegHasHadyeHo OJIs1 BBOOA MMEHHO TakK, KaK ITOKa3aHO, eCJIM MHOE He CKa3aHO B TEKCTE PAIO0M.
2TO O(I)OpMIIEHI/Ie TaK>Xe UCITIOJIb3YeTCAd B pa3aeyax HOHCHeHMﬁI, YTOOBI YKa3aTb, Ha KaKyIO KOMaHOy CCbIJIA€TCA.
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B HEKOTOpBIX CJTyyasix JIoOrMyeckasi CTpoKa pacImpsieTcs 40 IBYX Win 6osiee Gpusnueckux CTPOK ¢ 0OpaTHOM KOCOM
YepTOii B KOHIIE CTPOKU.

CC="gcc -B/usr/bin/" ../binutils-2.18/configure \
--prefix=/tools --disable-nls --disable-werror

O6paTuTe BHMMaHME, YTO 32 0OPATHOM KOCOM YePTOi AOJIKEH CJIEIOBATh IIEPEBOJ, CTPOKM. I pyryie CMMBOJIbI, TAaKUe
KakK IpOoGesTbl MJIM CUMBOJIbI TabY/ISIMM, TPUBEAYT K HEMTPaBUWJIbHBIM pPe3y/ibTaTaM.

install-info: unknown option '--dir-file=/mnt/1lfs/usr/info/dir"’

Takoe odopmieHne (TEKCT GUKCMPOBAHHON IIMPUHBI) MTOKA3bIBAET BBIBOJ, Ha 3KpaH, KaK MMPaBUIO, B pe3y/bTaTe
BBITIOJTHEHMSI KOMaH,. DTOT (opMaT TaksKe MCIOJIb3YeTCsT [JISi OTOOpaskeHusT MMeH (aiioB, TakKuX Kak /etc/1d.
so.conf

'i IIpumeuanue

[ToskamyiicTa, HaCTpOWTE CBOM Opay3ep IJIsi OTOOpakeHMsT TeKCTa (UKCMPOBAHHONM IIMPUHBI C XOPOILINM
MOHOIIIMPUHHBIM HIPUQPTOM, C TIOMOIIBIO KOTOPOT'O BbI CMOYKETE YeTKO pasjindaTb CMMBOJIBI 111 wim 00.

Akyenm

Orta popMa TeKCTa UCIOIb3YEeTCs B KHUTE /IS HECKOJIbKUX 1ieyieil. Ero ocHOBHas 11e1b — MOMUEPKHYTh BayKHbIE
MOMEHTBI.

https://mirror.linuxfromscratch.ru/

ITOT hopMaT UCIOJIb3YeTCsT AJIsI TUTIEPCChUIOK Kak Ha cauT coobiectBa LFS, Tak u Ha BHertHMe pecypchbl. MoskeT
BKJTIOUATh CIIPABOUYHYIO MH(OpMAIMIO, MeCTa 3arpy3Ku U Be6-CaThl.

cat > SLFS/etc/group << "EOF"
root:x:0:
bin:x:1:

9rotr popmaTt ucroab3yeTcst mpu co3nannu ¢aiaos kKoHGurypamym. [lepBas kKoMmaHza yKas3bIBaeT CUCTEME CO3JaTh
Gdaiin SLFS/etc/group M3 BCEro, UTO BBEAEHO JaJiee, MOKa He BcTpeTuTcs nocyienoBarenbHocTh End Of File (EOF).
[TosTOMy BeCh 3TOT paszes OObIYHO ITeYaTaeTCsl Kak ecTh.

<3AMEHSAEMbIA TEKCT>

IDTOT (bOpMaT UCIIOJIb3YETCA OJId TEKCTa, KOTOprﬁ He OOJIDKeH OBbITh HamevyaTaH TaK, KaK OTO6pa)KaETC${, Wwin ajid
onepauuﬁ KOIIMPOBaHMA M BCTAaBKNA.

[HEOBA3ATE/IbHbWA TEKCT]
OTOT (hopMar UCIIOIb3YeTCs IJIS1 TEKCTA, KOTOPBIN SBJIETCS Heo6s13aTe/TbHbIM.
passwd(5)

OToT dopmaT UCIONb3yeTCs [Jis CChbUIKM Ha OIpefesieHHYI0 CTpaHUIly pykoBoacTBa (man). Umcio B cKoOKax
yKasbIBaeT Ha KOHKPETHBIN pasfesn BHYTpU pykoBoacTB. Hampumep, y passwd ecTb JBe ClipaBOUYHbIEe CTPaHUIIbI.
B cooTBeTcTBUM € MHCTpyKUMSIMM MO ycTaHOBKe LFS 3Tu nBe crpaBouHble CTpaHMIIbl OYIYyT PacoyioXKeHbI
B /usr/share/man/man1/passwd.1 n /usr/share/man/man5/passwd.5 . Korma B kHure umcmnomnbsyercs
passwd(5), imeeTcst B BUIy KOHKPETHO /usr/share/man/man5/passwd.5 . man passwd HareuaraeT IMepByIO
HaliIeHHYIO CITPAaBOYHYIO CTPaHMITY, COBIAJAIOINIYIO C «passwd» - 3T0 OyzeT /usr/share/man/man1/passwd.1

B sTOM Ipumepe Bam HY;KHO OyIeT 3aIyCTUTh man 5 passwd, 4To6bI MpounTaTh YKa3aHHYIO cTpanuily. Obparure
BHMMaHMe, YTO OOJIBIIIMHCTBO CIIPABOYHBIX CTPAHUIL HE MMEIOT MOBTOPSIIOIIMXCS CTPaHUI] B Pa3HbIX pasfesiax.
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[TosTOMy OGBIYHO [OCTATOYHO MAan <ums nporpamme>. B kKHure LFS cChIIKM Ha CIpaBOUYHbIE CTPAHMUIIBI TAKKe
SIBJISTIOTCST TUIIEPCChITKaMM, TTO3TOMY HajkaTye Ha TaKylH CChUJIKY OTKpPOEeT CIIPaBOYHYIO CTpaHuily, B ¢opmare
HTML, co cmparnuy pykosodcmea Arch Linux.

CtpyKTypa

OTa KHMra pasmesieHa Ha HEeCKOJIbKO YacTei.

YacTb | - BBegeHue

OTa yacTb CONEPKUT BaskKHbIE 3aMeYaHMsI O TOM, KakK BbIMOJIHUTb ycTaHOBKY LFS. Taxkke 3mech mpepcraBiieHa
MeTanH(OpMaLMs O KHUTE

YacTb Il - NMoarotoBka Kk coopke

Yacts 11 OIIMCBhIBAET, KaK ITIOAIOTOBUTHCA K ITPOLECCY C60pKI/I — CO34aThb pa3gesibl, 3arpy3muThb MMaKeThbl 1 BbIIIOJTHUTD
KOMITMJIALIMIO BpEMEHHbIX MHCTPYMEHTOB.

YacTsb Ill - Co3pgaHue Kpocc-TynueitHa LFS u BpeMeHHbIX MHCTPYMEHTOB

Yacts I1I comep>kUT MHCTPYKIMM 110 CO3aHUIO MHCTPYMEHTOB, HEOOXOIMMBIX JJISl CO3/IaHMSI KOHEUHO CYCTEMbI
LFS.

YacTb |V - Coopka cuctembl LFS

Yacte IV mpoBogut umraress yepes c60pKy cucteMbl LFS —KoMOMasiinio 1 yCTaHOBKY BCEX ITAKETOB OAVH 3a
IPYTUM, HACTPOWKY ClIeHapMeB 3arpy3Ky M YCTAHOBKY sizpa. [loyueHHast B pesysbrare cucrema Linux siBisieTcs
OCHOBOJ, Ha KOTOPOV MOKHO COOpaTh Ipyroe IporpaMMHOe obecrieyeHue sl PacIIvMpeHuss BO3MOXKHOCTEN
cucTeMbl. B KOHIle 3TOM KHUTM €CTb MPOCTOV B MCITOJIb30BaHUM CIIPABOYHMK CO CIIMCKOM BCEX IPOTrPaMM,
6MOIMOTEK Y BasKHBIX (hailJIOB, KOTOpbIE ObLIM YCTAaHOBJIEHBI.

YHacTb V - NpunoxeHusn

Yactb V comepskutT nHGOpMAIIMIO O CaMOM KHUTe, BK/IKOUAsl aKPOHMMBI M TePMUHBI, 61arOgapHOCTH, 3aBUCUMOCTHA
MaKeToOB, CIMCOK 3arpy3ouHbIX cliieHapueB LFS, nuileHsum Ha pacmpocTpaHeHye KHUTU Y MCUYEPIbIBAIOIINIA
yKasareJsib [TaKeToB, ITporpaMm, 6MOIMOTEK U ClieHapUEB.

OWKNGKN N pekoMeHaauun no 6e3o0nacHoOCTU

[TporpammHOe obGecrneyeHne, MWCIOJb3yeMoe [Jis co3maHus cucteMbl LFS, mocTosHHO oOGHOBiseTCS U
coBepitieHCTBYeTcs. [Ipegymnpeskmennst 6e301MacHOCTY M MCIPaBJEHMs OIIMOOK MOTYT IMOSIBUTHCSI TIOC/Ie BbIXOAA
kauru LFS. UTto6Gbl mpoBepuTh, HYKIAIOTCS JIM TMaKeTbl MM MHCTPYKIMM B 3TOM Bhimycke LFS B Kakmx-
MO0 M3MEHEHMSIX IJIs1 YCTPaHEeHUs YSI3BMMOCTEN B CUCTeMe Oe30MacHOCTM VUIM MCIIPaBJIEHUS] IPYTUX OIIMOOK,
nocetute https://mirror.linuxfromscratch.ru/lfs/errata/12.2/, npexxge 4eM NPUCTYNIUTb K COOpKe. Bbl IOIKHBI
BHeCTU TpebyeMble U3MEHEHMST ¥ IPUMEHNUTh UX K COOTBETCTBYIOIIEMY pasiesly KHUTY [0 Mepe COOPKM CUCTEMBbI
LFS.

Kpome toro, pegakrops! Linux From Scratch BegyT crmcok ysi3BUMocTel 6e30macHOCTH, OOHAPY>KeHHbIX nocie
BbIXO[Ia KHUTY. UTOOBI TPOBEPUTD HATMUME KaKUX-TMOO M3BECTHBIX YSI3BUMOCTEN 6€301acHOCTH, moceTute https://
mirror.linuxfromscratch.ru/lfs/advisories/, ipesxze 4yeM HPOOO/KUTE COOPKY. M, eciu Bl Oymere MCIIOIb30BaTh
cuctemy LFS B KkauecTBe peasibHOV HACTOJBHOM WM CEPBEPHON CUCTEMbBI, BaM CJeAyeT OOpaliaTbCsi K
pPEeKOMEHIAIMSIM M YCTPAHATD JIFOObIe YSI3BMMOCTY B CUCTeMe 6e30macHOCTH, faske korga cucrema LFS momHoCThIO
cobpaHa.
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lnaBa 1. BBegeHue

1.1. Kak cobpaTtb cucremy LFS

Cucrema LFS 6ymer cobpaHa C MCITOIb30BaHMEM YK€ YCTAaHOBJIEHHOTO AuCTpuOyTuBa Linux (Harmpumep, Debian,
OpenMandriva, Fedora mymm openSUSE). CytiectBytoriast cucteMa Linux (XocT) 6yeT UCI0/Ib30BaThCSI B KAUECTBE
OTHpaBHOﬁ TOUYKM OJi1 IIpeaoCTaBJIEHMSI HQO6XOL[I/IMI:)IX IIporpamMmmM, BKJIIOYasi KOMIIMJIATOP, KOMIIOHOBIIMK U
0060JI0UKY, JJIST CO3MaHMsT HOBOM CUCTeMbl. BbibepuTe omimio «pa3paboTKa» BO BpeMs YCTAaHOBKM OUCTpUOYTUBA,
IITO6I:>I MOJIYUYUTD JOCTYII K STUM MHCTPYMEHTaM.

'i IIpumeuanue

Cy1iecTByeT MHOKECTBO CITOCOOOB YCTaHOBKM OAUCTpuOyTHBa Linux, 1 3HaYEHNMs TT0 YMOJTYaHUIO OOBIYHO
He onTuMasbHbl 051 c6opkmu cucrembl LFS. TIpemmoskeHust Mo HacTpoiike OUCTpUOYTMBA CMOTPUTE:
https://mirror.linuxfromscratch.ru/hints/downloads/files/partitioning-for-lfs.txt.

B kauecTBe aJibTepPHATMBBI YCTAHOBKE OTMEIBHOTO IUCTPUOYTMBA HA CBOV KOMITBIOTEP Bbl MOKETE MCIIOTb30BaTh
LiveCD ppyroro auctpubyTusa.

['maBa 2 TOM KHUTU COOEP>KUT MH(pOpMaIIo, O TOM, KaK CO3[1aTh HOBbIe pasmesibl Linux u daioByio cucremy,
rae 6ymeT CKOMIMIMPOBAHA M ycTaHOBIeHa HoBast cucrtema LFS. I'maBa 3 comepskut nHboOpMalmioo, 0 ToM, Kakue
MaKeThI ¥ MCITPaBJIEHNST HEOOXOIMMO 3arpy3uThb AJ1s1 COOpKM cucteMbl LES 1 Kak nx XxpaHuTh Ha GaitjioBou CUCTEME.
['maBa 4 ocBeliaeT BOMPOChI HACTPOMKY pabouero okpyskeHus. [Toxkaayiicra, BHMMATeIbHO MpounTtanTe [aBa 4,
TaK KaK B Heli OOBSICHIETCSI HECKOJIbKO BasKHBIX MOMEHTOB, O KOTOPBIX BaM HEOOXONMMO 3HATb, MPEKIe YEM Bbl
HayHETEe paboTaTh CO CJIEAYIOIIMMU TTIaBaMM.

['maBa 5 copepskut MHopMaimio 06 yCcTaHOBKe MepBOHaYaJibHOrO Habopa uHcTpymeHToB (binutils, gce u glibe) ¢
MICIIOIb30BaHMEM METO[OB KPOCC-KOMITMISIIMM IJ11 M30JISILIMM HOBBIX MHCTPYMEHTOB OT XOCT-CUCTEMBI.

['maBa 6 pacckasbIBaeT, KaK BBIMOJHUTb KPOCC-KOMITMJISINIO 6a30BbIX YTMJIUT C MCIIOJb30BaHMEM TOJIBKO UTO
COOPaHHOTO BpEMEHHOTO Habopa MHCTPYMEHTOB.

B I'naBa 7 6ymeT ocyiiecTBiieH nepexon B cpeny chroot, roe Mbl 6yeT MCIIOIb30BaTh HOBbIE MHCTPYMEHTHI JJISI
COOPKM OCTATbHBIX MHCTPYMEHTOB, HEOOXOAVIMBIX JIJIS CO3IaHMST KOHEYHOM CUCTEMBI.

OTa MOMmbITKA M30/JMPOBaTh HOBYIO CHUCTEMY OT OCHOBHOIO OMCTPUOYTHBA IIOHA4Yaay MOXKET I10Ka3aThCs
upesmepHoii. [TosHoe TexHuueckoe 060CHOBaHME TOrO, IIOYEMY 3TO CAeJaHO MMEHHO TakK, IPUBEIEHO B pasiesie
Texumueckue npumMedaHus Mo COGOPOUYHbIM MHCTPYMEHTAM.

B I'maBa 8 6ymeT cobpana nosHoleHHas cucrema LEFS. Enie omHo mpenmytiectBo cpenbl chroot 3akiitouaeTcst B TOM,
YTO OHA MO3BOJISIET BaM ITPOJOJIKATh MCIOJIb30BaTh XOCT-cucTeMy BO Bpemsi coopku LEFS. Oskumast 3aBepiireHust
KOMIIMJISILIYY TTaKeTOB, BbI MOXKeTe IPOJO/IKaTh MOJIb30BaThCSI CBOMM KOMITBIOTEPOM B OOBIYHOM peEXKMME.

Yro6hl 3aBepIINTh YCTAHOBKY, B [1aBa 9 mpoucxoguT HacTpoyka 6a30Boy KoHburypauum cucreMsl, B [71aBa 10
HaCTPauBaIOTCS SIAPO U 3arpy3unk. [1aBa 11 cogepskut MHGOpMaLMIO O TOM KaK paCIIMPUTh BO3MOKHOCTM CHUCTEMBbI
LFS. ITocne BbIMTONTHEHNS 111ar0OB, OIIMCAHHBIX B 9TOM IJIaBe, KOMITbIOTEp OYZIeT rOTOB K 3arpy3Ke B HOBYIO CUCTEMY
LFS.

3mech ommcaH TMpolecc COOpKM CuUCTeMbl B 1ByX «1oBaX. [logpo6GHas wuHbopManus O KaXKIOM Iare
paccMaTpuBaeTCs B CJIEOYIOIIMX [VIaBaX M OMMCAHMSIX MTaKeTOB. DJIEMEHThI, KOTOPbIe KasKyTCsI CJIOSKHBIMM Ceiuac,
OyIyT pa3bsSCHEHBI TIO3)Ke, ¥ BCE BCTAHET Ha CBOM MECTa, 110 Mepe IPOUYTEHMS] KHUT .

1.2. YTO HOBOro C MOMeHTa nocsiegHero penuvsa
Hioke NnpuBeaeH CIIMCOK IMTaKeTOB, OOHOBJIEHHBIX C MOMEHTa Ipeablayiiero BbIIIyCKa KHUT'NA.
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OO06HOB/IEHbI:

» Automake-1.17
e Bash-5.2.32

e Bc-6.7.6

e Binutils-2.43.1
 Coreutils-9.5

e E2fsprogs-1.47.1
e Expat-2.6.2

e Findutils-4.10.0
» GCC-14.2.0

« GDBM-1.24

o Gettext-0.22.5

e Glibc-2.40

» lana-Etc-20240806
» [PRoute2-6.10.0
e Jinja2-3.1.4

e Kmod-33

e Less-661

e Libcap-2.70
 Libelf u3s Elfutils-0.191
e Libffi-3.4.6

e Linux-6.10.5

e Lz4-1.10.0

e Man-DB-2.12.1
* Man-pages-6.9.1
e Meson-1.5.1

e Ncurses-6.5

e Ninja-1.12.1

e OpenSSL-3.3.1
e Perl-5.40.0

¢ Pkgconf-2.3.0

e Psmisc-23.7

e Python-3.12.5

e Readline-8.2.13
e Setuptools-72.2.0
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* Shadow-4.16.0
e Sysklogd-2.6.1
e Systemd-256.4
¢ SysVinit-3.10

e Tcl-8.6.14

o Udev u3s Systemd-256.4
o Util-linux-2.40.2
e Vim-9.1.0660

* Wheel-0.44.0

o Xz-5.6.2

o Zstd-1.5.6
Jlo6aBeHsbI:

e Lz4-1.10.0
VYaaneHsl:

e bash-5.2.21-upstream_fixes-1.patch

¢ readline-8.2-upstream_fixes-3.patch

1.3. )KypHan nsmeHeHuu

9rto Bepcust 12.2 kuuru Linux From Scratch ot 1 centsiopst 2024. Ecau 3T0OV KHUre GOJIbIIEe IIECTY MECSIIEB,
BO3MOXKHO, YKe IOCTyITHa 60oJiee HOBasl, yiTydllleHHast Bepcusi. YToObI y3HATh 3TO, TPOBEPBbTE OTHO U3 3epKaJ https://
mirror.linuxfromscratch.ru/mirrors.html.

Hike mpuBeneH CMCOK M3MeHeHUH, BHECEHHBIX C MOMEHTA MpebIIyIero BbITyCcKa KHUATH.
CHUCOK M3MeHEeHMII:
» 2024-08-23
e [xryl11] - Update to Ifs-bootscripts-20240825. Only trivial non-functional changes.
» 2024-08-23

e [xryl11] - Update to Ifs-bootscripts-20240823, to fix an issue causing VT 2-6 not affected by the FONT=
setting in /etc/sysconfig/console.

e 2024-08-17
» [bdubbs] - Update to setuptools-72.2.0. Fixes #5542.
 [bdubbs] - Update to kmod-33. Fixes #5540.
 [bdubbs] - Update to binutils-2.43.1. Fixes #5543.
 [bdubbs] - Update to linux-6.10.5. Fixes #5541.

e 2024-08-15
¢ [bdubbs] - Update to iana-etc-20240806. Addresses #5006.
 [bdubbs] - Update to pkgconf-2.3.0. Fixes #5537.

 [bdubbs] - Update to python3-3.12.5. Fixes #5538.
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[bdubbs] - Update to linux-6.10.4. Fixes #5539.

2024-08-05

[bdubbs] - Update to bash-5.2.32. Fixes #5532.

[bdubbs] - Update to iana-etc-20240801. Addresses #5006.
[bdubbs] - Update to vim-9.1.0660. Addresses #4500.
[bdubbs] - Update to binutils-2.43. Fixes #5535.

[bdubbs] - Update to linux-6.10.3. Fixes #5534.

[bdubbs] - Update to readline-8.2.13. Fixes #5533.
[bdubbs] - Update to wheel-0.44.0. Fixes #5536.

2024-08-01

[bdubbs] - Update to gcc-14.2.0. Fixes #5530.

[bdubbs] - Update to iana-etc-20240723. Addresses #5006.
[bdubbs] - Update to glibc-2.40. Fixes #5529.

[bdubbs] - Update to iproute2-6.10.0. Fixes #5523.
[bdubbs] - Update to linux-6.10.2. Fixes #5521.

[bdubbs] - Update to 1z4-1.10.0. Fixes #5526.

[bdubbs] - Update to meson-1.5.1. Fixes #5527.

[bdubbs] - Update to setuptools-72.1.0. Fixes #5531.
[bdubbs] - Update to sysklogd-2.6.1. Fixes #5522.
[bdubbs] - Update to sysvinit-3.10. Fixes #5528.

2024-07-15

[bdubbs] - Update to iana-etc-20240701. Addresses #5006.
[bdubbs] - Update to vim-9.1.0580. Addresses #4500.
[bdubbs] - Update to automake-1.17. Fixes #5520.
[bdubbs] - Update to gdbm-1.24. Fixes #5515.

[bdubbs] - Update to linux-6.9.9. Fixes #5517.

[bdubbs] - Update to less-661. Fixes #5513.

[bdubbs] - Update to meson-1.5.0. Fixes #5519.

[bdubbs] - Update to setuptools-70.3.0. Fixes #5514.
[bdubbs] - Update to util-linux-2.40.2. Fixes #5516.

2024-07-01

e [bdubbs] - Update Ifs-bootscripts to only output escape sequences to a terminal.

2024-07-01

[bdubbs] - Update to iana-etc-20240612. Addresses #5006.
[bdubbs] - Update to bc-6.7.6. Fixes #5506.

[bdubbs] - Update to man-pages-6.9.1. Fixes #5507.
[bdubbs] - Update to linux-6.9.7. Fixes #5508.

[bdubbs] - Update to sysklogd-2.5.2. Fixes #55092.4
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[bdubbs] - Update to shadow-4.16.0. Fixes #5510.
[bdubbs] - Update to setuptools-70.1.1. Fixes #5512.

2024-06-15

[bdubbs] - Update to vim-9.1.0478. Addresses #4500.
[bdubbs] - Update to iana-etc-20240607. Addresses #5006.
[bdubbs] - Update to python3-3.12.4. Fixes #5502.

[bdubbs] - Update to perl-5.40.0. Fixes #5503.

[bdubbs] - Update to openssl-3.3.1 (Security fix). Fixes #5500.
[bdubbs] - Update to linux-6.9.4. Fixes #5505.

[bdubbs] - Update to findutils-4.10.0. Fixes #5499.

2024-05-31

[bdubbs] - Update to meson-1.4.1. Fixes #5498.
[bdubbs] - Update to xz-5.6.2. Fixes #5471.

[bdubbs] - Add linux-6.9.x compatibility instructions to udev. Fixes #5496.

[bdubbs] - Update to setuptools-70.0.0 (python module). Fixes #5491.
[bdubbs] - Update to ninja-1.12.1. Fixes #5489.

[bdubbs] - Update to man-pages-6.8. Fixes #5494.

[bdubbs] - Update to linux-6.9.3. Fixes #5491.

[bdubbs] - Update to libcap-2.70. Fixes #5493.

[bdubbs] - Update to iproute2-6.9.0. Fixes #5492.

[bdubbs] - Update to e2fsprogs-1.47.1. Fixes #5495.

2024-05-13
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e [xryl11] - Synchronize coreutils i18n patch from Fedora to fix a build failure on 32-bit x86 and an alarming

compiler warning on both 32-bit x86 and x86 64 with GCC 14.1 or later.

2024-05-11

[bdubbs] - Update to vim-9.1.0405. Addresses #4500.

[bdubbs] - Update to util-linux-2.40.1. Fixes #5482.

[bdubbs] - Update to linux-6.8.9. Fixes #5484.

[bdubbs] - Update to jinja2-3.1.4 (Python module). Fixes #5485.
[bdubbs] - Update to iana-etc-20240502. Addresses #5006.
[bdubbs] - Update to gcc-14.1.0. Fixes #5486.

2024-05-01

[bdubbs] - Add security fix to glibc. Fixes #5481.
[bdubbs] - Update to linux-6.8.8. Fixes #5480.
[bdubbs] - Update to ncurses-6.5. Fixes #5483.

2024-04-16

[bdubbs] - Make minor change to ifup script output text.

2024-04-15 25
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 [bdubbs] - Update to setuptools-69.5.1. Fixes #5478.
 [bdubbs] - Update to python3-3.12.3. Fixes #5476.
 [bdubbs] - Update to openssl-3.3.0. Fixes #5475.

» [bdubbs] - Update to ninja-1.12.0. Fixes #5477.

¢ [bdubbs] - Update to man-db-2.12.1. Fixes #5474.
 [bdubbs] - Update to linux-6.8.6. Fixes #5472.

¢ [bdubbs] - Update to iana-etc-20240412. Addresses #5006.
» [bdubbs] - Update to vim-9.1.0330. Addresses #4500.
2024-03-31

¢ [bdubbs] - Update to iana-etc-20240318. Addresses #5006.
 [bdubbs] - Update to zstd-1.5.6. Fixes #5468.

* [bdubbs] - Update to util-linux-2.40. Fixes #5430.
 [bdubbs] - Update to shadow-4.15.1. Fixes #5465.
 [bdubbs] - Update to pkgconf-2.2.0. Fixes #5469.
 [bdubbs] - Update to linux-6.8.2. Fixes #5467.

* [bdubbs] - Update to coreutils-9.5. Fixes #5470.
2024-03-29

¢ [bdubbs] - Revert to xz-5.4.6 due to upstream compromise.
2024-03-25

 [timtas] - Update to sysvinit-3.09. Fixes #5466.
2024-03-19

e [renodr] - Update to iproute2-6.8.0. Fixes #5458.
 [renodr] - Update to man-pages-6.7. Fixes #5464.

* [renodr] - Update to Linux-6.8.1. Fixes #5453.

e [renodr] - Added LZ4 to the book. Fixes #5463.
2024-03-15

e [bdubbs] - Update to wheel-0.43.0. Fixes #5459.

» [bdubbs] - Update to setuptools-69.2.0 (Python module). Fixes #5462.
* [bdubbs] - Update to meson-1.4.0. Fixes #5460.
 [bdubbs] - Update to expat-2.6.2 (Security fix). Fixes #5461.
¢ [bdubbs] - Update to iana-etc-20240305. Addresses #5006.
¢ [bdubbs] - Update to vim-9.1.0161. Addresses #4500.
 [bdubbs] - Update to xz-5.6.1. Fixes #5457.

¢ [bdubbs] - Update to shadow-4.15.0. Fixes #5456.
 [bdubbs] - Update to psmisc-23.7. Fixes #5454.

* [bdubbs] - Update to kmod-32. Fixes #5455.

* [bdubbs] - Update to elfutils-0.191. Fixes #5451.

2024-03-02
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 [bdubbs] - Update to iana-etc-20240222. Addresses #5006.
¢ [bdubbs] - Update to vim-9.1.0145. Addresses #4500.
 [bdubbs] - Update to xz-5.6.0. Fixes #5447.
 [bdubbs] - Update to tcl-8.6.14. Fixes #5448.
 [bdubbs] - Update to shadow-4.14.6. Fixes #5450.
» [bdubbs] - Update to setuptools-69.1.1. Fixes #5446.
 [bdubbs] - Update to linux-6.7.7. Fixes #5444.
 [bdubbs] - Update to libffi-3.4.6. Fixes #5443.
 [bdubbs] - Update to gettext-0.22.5. Fixes #5445.
¢ [bdubbs] - Update to expat-2.6.1. Fixes #5449.

e 2024-03-01
e [bdubbs] - LFS-12.1 released.

1.4. Pecypchbl

1.4.1. YacTo 3apgaBaeMble BOMNPOCHI

Ecsmm Bo Bpemst cosmanms cuctembl LES BbI cToONKHETECh ¢ KAKMMU-TMO0 OLIMOKaMM, Y BaC BOSHUKHYT KaKue-Imb0
BOITPOCHI MJIY BaM KasKeTCsI, UTO B KHUTe JOMYIIIeHa OlevaTKa, MoKaTyicTa, 111 Hayajaa 03HaKOMbTECh CO CITMCKOM
yacTo 3amaBaeMbix BoripocoB (FAQ), pacrmosioskeHHBIM IO afpecy https://mirror.linuxfromscratch.ru/faq/.

1.4.2. CNUCKUN pacCbI/IKU

Ha cepBepe linuxfromscratch.org pa3smellieH psifi CIMCKOB PAacChLIKY, UCIOIb3yeMbIX IJisI pa3pabOTKM MpOeKTa
LFS. DTu ciucku BK/IIOYAIOT, Cpeny Mpouero, OCHOBHbIE CIMCKYM pa3paboTky U nopaaepskku. Eciii Bbl He MOXKkeTe
HaMTM OTBET HA CTPaAHMIE YaCTO 3aJaBaeMbIX BOIPOCOB, CJIEOYIOIIVM IIIaroM GyAeT MOMCK pelleHMs B CIMCKaX
pacchUIKM 10 afpecy https://mirror.linuxfromscratch.ru/search.html.

IOns monyuyeHus: MHPOpMAIUMM O CIIMCKAX pPacChbUIKM, CIIOCOo6axX TIOAIMCKY, apxXuBax U JOIMOJHUTEIbHOM
MHbopManuu rocetute https://mirror.linuxfromscratch.ru/mail.html.

1.4.3. IRC

Hekoropbsie unenbl coobiectBa LFS mpemnmarator momoinb B Internet Relay Chat (IRC). Ilpexkxme uvem
BOCIIOJIb30BaThCSI 3TUM CITOCOOOM, yOemuTeCh, YTO Ha Balll BOIIPOC eIlle HEeT OTBETa B paszesie YacTo 3a7aBaeMbIX
BornpocoB LFS uau B apxuBax CIMCKOB pacChLIKM. Bbl MOkeTe HaiiTu Hac B irc.libera.chat . KaHan nommepskku
HasbiBaeTcs #lfs-support.

1.4.4. 3epkana npoekra

[Tpoekr LFS uMmeer HecKoJIbKO 3epKajl IO BCEMY MMpPY, UYTOObI cCAedaThb OOCTYII K BeO-CalTy M 3arpysKy
HeOOXOOMMbBIX ITaKeTOB Oojiee ymoOubiMu. Iloskasmyiicta, mocetute BeG-cait LFS mo ampecy https://mirror.
linuxfromscratch.ru/mirrors.html nis noay4eHus CIMcKa TEKYILIMX 3epKaJl.

1.4.5. KOHTaKTHasa uHpopmauyms

[ToskayiicTa, HarpaBJISTIATE BCE CBOM BOIIPOCHI ¥ KOMMEHTApUM B OAVH U3 CIIMCKOB pacchliku LFS (cMm. Bbiie).
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1.5. Momouwb

"\r IIpumeuanue

Ecau BbI CTONMKHY/MNCH C MPO6GJIEMOI TIpM COOPKM OJHOTO TakeTa C MOMOIIbI0 MHCTpyKimen u3 LES,
MbI HaCTOSITEJIbHO HE pPeKOMEHIyeM ITyOJIMKOBaTh MPOOJIeMYy HEMOCPEeNCTBEHHO B KaHaje TMOMIepPsKKU
pa3paboTUMKOB TakeTa OO OOCykmeHus uvepe3 kaHan mopaepkku LFS, ykasauusiii B Pasmen 1.4,
«Pecypcei». Yacto 910 Hea(pbheKTMBHO, MOTOMY UTO Pa3pabOTUYMKM PEOKO 3HAKOMbI C IPOLETYPOi
co6opku LFS. [laske ecyii BbI IeMICTBUTEIBHO CTOJKHY/IMCDH C IIPOOeMon B rmakeTe, coobmiectBo LFS Bce
PaBHO MOXKET ITOMOYb BbIAEUTH MHGOPMAIMIO, HEOOXOAMMYIO CIEIMaIMCTaM IO MOAAePyKKe MmaKeTa, 1
COCTaBUTb COOTBETCTBYIOIINIA OTYET.

Ecm Bam HY>XKHO 3a44aTb BOIIPOC HAIIPAMYIO 4Yepe3 KaHaJl MNOAAEPKKM IIaKeTa, Bbl OOJDKHBI, II0
Kpal‘/JIHEI‘/JI mepe, IMOHMMATb, UYTO MHOI'ME€ IIPOEKTbl MMEIOT KdHaJIbl IIOAOEP>KKM, OTAEJIEHHbIE OT
CUCTEMBI OTCJEKMBaHMSA OLIMOOK. OTyeThl 00 «OLIMOKaX» IIpy OTIIpaBKe BOIIPOCOB CUYUTAIOTCSA
HEEEﬁCTBMTEHbeIMM " MOT'YT pa3gpa’kaTb pa3pa6OT‘-II/IKOB ITUX IIPOEKTOB.

Ecnu mpu paboTe c 3TO KHUIOM y Bac BO3HMKHYT ITPOOJeMbl WM BOIPOCHI, MOCETUTE CTPAHMUIy YaCTO
3a/IaBaeMbIX BOIIPOCOB IO agpecy https://mirror.linuxfromscratch.ru/faq/#generalfaq. Yacto Tam y>ke eCTb OTBETbI
Ha OOJIBIIIMHCTBO BOMPOCOB. Ec/in Ha 3TOV CTpaHMIle HET OTBEeTa Ha Balll BOIPOC, IMOMPOOYTe CaMOCTOSITeTbHO
HAalTU UCTOYHMK IpoOnembl. Clemymoommii JOKYMEHT OAacT BaM HEKOTOpble PEKOMEHIAIMM IO YCTPaHEHUIO
HemoianoK: https://mirror.linuxfromscratch.ru/hints/downloads/files/errors.txt.

Ecsin Bl He MOsKeTe HalTH pellieHne CBOel Ipo6ieMbl B paszesie YacTo 33[jaBaeMbIX BOIIPOCOB, BBITIOJTHUTE TIOMCK
B CITMCKaX pacCbUIKM MO agpecy https://mirror.linuxfromscratch.ru/search.html.

Y Hac Takke ecTb 3ameuaTtejibHOe cooOiectBo LFS, Koropoe roroBo mnpemyoKuUTh IOMOILb Yepe3 CIIMCKU
paccoutky u IRC (cm. Pasgen 1.4, «Pecypchbl» 9T0M KHUTY). MBI MOTy4aeM MHOTO BOIIPOCOB B CJTY3KOY MOAIEPsKKU
KaKIblii eHb, M HA MHOTYE U3 HUX MOXKHO JIETKO OTBETUTb, 3al/isl B paslesl YaCTO 3aJlaBaeMbIX BOIIPOCOB U
TpeIBapUTEIbHO BBIMOJHMB MOMCK B CIMCKAaX pacchuikyu. YToObI Mbl MOIJIM OKa3aTh MOMOIIb, BaM HEOOXOAMMO
CHayaJsia TIPOBECTU CAMOCTOSITEIbHOE MCC/IeoBaHue. DTO MO3BOJISIET HaM COCPEeIOTOUUTHCSI Ha OoJiee CIIOSKHBIX
BOIIpOcax B Mopajaepskke. Ecyiu Baiy MOMCKY He MpUBEIY K pellieHnto TpobeMbl, BKJIIOUUTE BCIO HEOOXOOMMYIO
mHbopmaIyio (YIIOMSIHYTYIO HUXKe) B CBOM 3aITpOC O MIOMOIIIN.

1.5.1. YTto cneayeT yNOMSAHYTb

[ToMmyMO KpaTKOro OOBSICHEHMSI BO3HMKIILIEH IPOO6JIeMbl, B JI000M 3allpoC O IOMOIIM HEOOXOAMMO BKJIIOUUTh
CIeNYIONIYIO BaXKHYIO MH(pOpMaLuio:

e Ucnonbsyemas Bepcust KHUTM (B JaHHOM ciyvae 12.2)

e HMudopmauuio o nuctpubyTUBE U ero Bepcusi, MCHoib3yeMble miisi coopku LFS
» Brisop crieHapus CucremMHbie TpebOBaHMS K XOCTOBOM MalllHe

o [laker wiu pasgesn rae BO3HMKIIA MpobemMa

» TouHoe coobiiieHne 06 OIIMOKe WM YeTKOe OIicaHue MpobieMbl

e O6paruTte BHUMaHMe, OTKJIOHSIACH JIM Bbl OT KHUTU

'1. IIpumeuanue

OTKJIOHEeHMEe OT 3TOV KHUIY He O3HAuyaeT, UTO MbI He IToMOykeM BaM. B KoHile koHuos, LFS 3aBucur or
JIMYHBIX IPeAIIouTeHni. 3ab1aroBpeMeHHoe MHMOPMIPOBaHMe O JII0ObIX M3MEHEHMIX B Ipoliecce COOPKU
IIOMOraeT HaM OLIEHUTh U OIpee/INTh BO3MOKHbIE IIPUUMHBI Ballleii MPo6 ieMbl
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1.5.2. Mpo6nembl co ckpuntom configure

Ecau uto-TO moiimeT He Tak BO BpeMs BBINOJIHEHUsT ckpumita configure, mpocmorpure daiii config.log . ITOT
daiis1 MOKeT comepskaTh OIIMOKM, OOHAPYKEHHbIE BO BPEMSI HACTPOWMKM, KOTOPbie He ObUIM BbIBEJE€HbI Ha SKPaH.
Bxittounte coomeemcmayroujue CTPOKH, €CIY BaM HY>KHO 0OpaTUThCS 3a MTOMOIIIBIO.

1.5.3. Mpo6aemMbl KOMANAALUN

Kak BbIBO# Ha 3KpaH, TaK M COHEPKMMOE PasJMYHbIX (aijIoB IOJIE3HbI IJIST OTMpeneeHus] TIPUUMHBI TpobeM
kommwisiiiy. BeiBop skpaHa m3 ckpurnra configure u 3amycka make moskeT ObITh Tosie3eH. HeobszaTesbHO
BKJTIOUATh BECh BBIBOJ, IIEJIMKOM, HO 00s13aTeJIbHO BKJIIOUMTE BCIO HeoOxoaumyro mHbopmanyio. Hike nprBeneH
nmpuMep MHGOpMaIMM, KOTOPast OJKHA ObITh BKITIOYEHA B 9KpaHHbIN BbiBoA, make:

gcc -D ALIASPATH=\"/mnt/1fs/usr/share/locale:.\"

-D LOCALEDIR=\"/mnt/1lfs/usr/share/locale\"

-D LIBDIR=\"/mnt/1fs/usr/1lib\"

-D INCLUDEDIR=\"/mnt/1fs/usr/include\" -D HAVE_CONFIG_H -I. -I.
-g -02 -c getoptl.c

gcc -g -02 -static -o make ar.o arscan.o commands.o dir.o
expand.o file.o function.o getopt.o implicit.o job.o main.o
misc.o read.o remake.o rule.o signame.o variable.o vpath.o
default.o remote-stub.o version.o optl.o

-lutil job.o: In function “load_too_high':
/1fs/tmp/make-3.79.1/job.c:1565: undefined reference

to "getloadavg'

collect2: 1d returned 1 exit status

make[2]: *** [make] Error 1

make[2]: Leaving directory °/1lfs/tmp/make-3.79.1'

make[1]: *** [all-recursive] Error 1

make[1]: Leaving directory °/1lfs/tmp/make-3.79.1'

make: *** [all-recursive-am] Error 2

B stom CJy4yae MHOrmue Jirogm rnmpoCTo BKJ/IIOUMJIN OBl TOJIBKO HIKHIOKO YaCTh:

make [2]: **%* [make] Error 1

Oroi mMHpOpMaIUM HEAOCTATOUYHO, YTOObI MPaBMJIBHO OMAarHOCTUPOBATh IMPOOJIEMY, TTOTOMY UTO OHA TOJIbKO
YKasbIBaeT Ha TO, YTO YTO-TO IOIIUIO He TaK, a He Ha TO, umo TOIUIO He Tak. Bech pasmes, Kak B IIPMBEIEHHOM
BBIIIIE TIPUMEpE, MOKEH ObITh COXPAaHEH, TaK KaK OH BKJIIOUAET B CeOsT BBIITOJIHEHHYIO KOMAaHAY M BCE CBSI3aHHbIE
C Hel coobILeHNns 06 OolMOKax.

OTmyHas CTaThst O TOM, KaK 06paIiaThbcs 3a momMoIibio B IHTepHeTe, JOCTyITHA 10 afapecy http://catb.org/~esr/faqs/
smart-questions.html. TIpouTuTe 3TOT JOKYMEHT U CJI€AYITE COBETAM, YTOOBI IOBBICUTH BEPOSTHOCTD TMOTYUEHNS
ITOMOIIY B KOTOPOM BbI HYXKIA€TeCh.
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FnaBa 2. NoaroroBKka XoCT-CUCTEMb

2.1. BBegeHue

B 3T0I1 I71aBe MpoBepSIIOTCS U MPY HEOOXOAMMOCTY YCTaHaBIMBAIOTCS OCHOBHbIE MHCTPYMEHTbBI, HEOOXOIMMbIE [IJIsI
noctpoennst LFS. 3arem mogrorasiamBaeTrcs pasges, B Koropom Oymetr pasmerarbcst cucrema LES. Mbr cozmagym
caM pasfesi, Co3IaauM Ha HeM (paliJIoOBYIO CMCTEMY M CMOHTHMPYEM €ro.

2.2. TpeGoBaHUA K XOCT-CUCTEME

2.2.1. AnnapaTtHoe obecneyeHune

Penaktoper LFS pekoMeHIyOT, UTOOBI ITPOIIECCOp MMeJT He MeHee ueThIpeX simep u He MeHee 8 I'b mamstu. Crapbie
CUCTEMbI, He OTBeYaloIlye STUM TPebOoBaHMSIM, OymIyT IMO-TIpeKHEMY paboTaTh, HO BpeMsl COOPKM ITaKeTOB OymeT
3HAUMTEJIbHO OOJIbIIIe, UeM YKa3aHO B IOKYMEHTALMM.

2.2.2. MporpammHoe o6ecrnevyeHue

Baira xoct-cucrema IO/DKHA MMETh C/eAyIOIee MpOorpaMMHOe obecrieyeHyue ¢ yKa3saHHbIMYM MWHUMAaJIbHBIMU
BepCcUsIMi. DTO He JO/DKHO ObITh MPOOGIEMON Jisi OOJBIIMHCTBA COBPEMEHHBIX OUCTpuOyTuBOB Linux. Takske
0ob6paTnTe BHMMAaHME Ha TO, YTO MHOT'ME TUCTPUOYTUBbBI IIOMEIIAIOT 3ar0JI0BOYHbIE (hali/Ibl B OTIe/IbHbIE ITAKeThI, KaK
IpaBuIo B popMate <package-name>-devel WU <package-name>-dev . O6s13aTe/IbHO YCTAHOBUTE 3TU MTAKEThI,
eCJIM Balll IUCTPUOYTUB UX MPENOCTaBIISIET.

Bonee paHHIME BEePCUN IIEPEUMCIECHHBIX HIM>KE ITaKeTOB MOI'YT pa6OTaTb, HO 3TO He IMPOBEPAJTIOCH.

e Bash-3.2 (/bin/sh gosskeH ObITH CUMBOJIMYECKON MU XKECTKOM CChUTKOM Ha bash)

Binutils-2.13.1 (Bepcus Bbiiiie 2.43.1 He peKOMeHAYeTCsl, TaK Kak OHa He TeCTUPOBaJIach)

Bison-2.7 (/usr/bin/yacc goJiskeH GbITh CChUIKOM Ha bison vy He6O/IbIION CKPUIIT, 3aITyCKaiomuii bison)
Coreutils-8.1

Diffutils-2.8.1

Findutils-4.2.31

Gawk-4.0.1 (/usr/bin/awk moyiskeH O6bITh CChIJIKOM Ha gawk)

GCC-5.2, Brimouast kommustTop C++, g++ (Bepcuu Boiitie 14.2.0 He peKOMEHIYIOTCS, TOCKOJIbKY OHU He
TeCTUPOBAINCH). TaksKe AOKHBI MPUCYTCTBOBATh cTaHmapTHbie 6mommoTeku C u C++ (C 3aroloBOYHBIMMU
dannavn), 9T0661 KoMIMIATOp C++ MOT OCYILIECTBISTh COOPKY ITPOrPaMM.

Grep-2.5.1a

Gzip-1.3.12

Linux Kernel-4.19

[TpmumHOM, IO KOTOPOU yKa3aHbl MMHMMAaJIbHbIE TPEOOBaHMS K BepCUM SIIpa, SIBJISIETCS TO, YTO Mbl YKa3bIBaeM
9Ty Bepcuio npu c6opke glibe B I'taBa 5 u I'masa 8. Tak Kak 60Jj1ee cTapble sipa He MMONIepsKUBAIOTCS,
CKOMIIMIMPOBAHHbBIN MakeT glibc HeMHoOro meHbliie 1 6bicTpee. [To cocrostHMio Ha dheBpanb 2024 1. 4.19
SIBJISIETCSI CAMOM CTapoy Bepcuen simpa, moaaepskuBaemMoin paspaborunkamu siapa. Hekoropbie Bepcun

sinpa, bosiee crapbie, ueM 4.19, MoryT mo-pe>xHeMy MOIeP>KMBATHCSI CTOPOHHUMM KOMaHJaMu, HO OHU He
CUMTAIOTCST OUIIMATBHBIMM BBIITyCKaMM sIipa; MOAPOOHOCTY YMTanTe Ha cTpaHulle https://kernel.org/category/
releases.html

Ecnu Bepcus siapa xocrta 6ostee paHHsis, ueM 4.19, Bam He06XoaMMO OOHOBUTD SIIPO HA OoJiee COBPEMEHHYIO
Bepcuio. EcTb mBa ciocoba cuenarb 9T0. Bo-mepBbix, MOCMOTpHUTE, IPEeNOCTABIISIET JIM Balll AUCTPUOYTUB
Linux maxket simpa 4.19 mau 6ostee nmo3nHiow0 Bepcuto. Ecim 310 Tak, ycraHoBuTe ero. Ecm Bain auctpmuOyTnB
He 1peaJjiaraeT HpI/IeMJ'IeMbII‘/JI IMakeT sgapa UM Bbl IIPpEAINIOUNTaeTe He YCTaHABJ/IMBATDb €ro, Bbl MOXKETe
CKOMITMJIMPOBATD SIIPO CaMOCTOSITeNTbHO. HCTPYKIMM MO0 KOMITUJISILIVY SIApa ¥ HaCTPOMKe 3arpys3unka (Ipu
ycioBum, uto XocT ucnoab3dyer GRUB) naxopsitcs B ['masa 10.
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IOnst coopku LFS Heobxommmo, uTobbl sipo XocTta noaaepskusaio ncepgorepmyHan UNIX 98 (PTY). O6biuHO
OH BKJTIOYEH Ha BCEX HACTOJIbHBIX MJIM CEPBEPHBIX AUCTPUOYTUBAX, MOCTaB/sONmMx Linux 4.19 mnu 6oee
HOBOe siApo. Ecyin Ha XocTe BbI MCIOJIb3yeTe CaMOCTOSITEJIbHO COOpaHHOE SIAPO, YOenuTech, UTo IJIs1 TapameTpa
CONFIG_UNIX98_PTYS YCTaHOBJIEHO 3HaueHMe y B KOHGUTrypalMoHHOM (daiuie sapa.

e M4-14.10

* Make-4.0

« Patch-2.5.4

e Perl-5.8.8

e Python-3.4

e Sed-4.1.5

e Tar-1.22

» Texinfo-5.0

e Xz-5.0.0

! BaskHo

O6paruTe BHMMaHME, YTO YIIOMSIHYTbI€ BBIIIE CUMBOJMYECKME CChUIKM HEOOXOOMMBI ISl CO3OaHMUS
cucrembl LFS ¢ ncrnonb3oBaHmeM MHCTPYKIMN, COmepsKaImxcst B 3Toi KHure. CUMIIMHKY, YKa3bIBaIOIIIME
Ha Apyroe mporpamMMHoe obecrneuenue (Hampumep, dash, mawk m T. m.), Moryr paborarb, HO He
TECTUPYIOTCSI ¥ He TMOAJepKUBAIOTCS KOMaHAoi paspaborumkoB LFS, u moryr morpe6oBarh 60
OTKJIOHEHMSI OT MHCTPYKIWI, JIMOO TOMOJHUTETbHBIX MCITPABIEHN 1JIT HEKOTOPBIX MTAKETOB.

YT0681 Y3HaTb, €CTb JIM B Balllell XOCT-CHCTeMe BcCe H806XO,ZLI/IMI)I€ IMakeTbl M BO3MO>XHOCTb KOMIIMJIMPOBATDb
IMpOrpaMmbl, BBITIOJITHUTE CJ'IE,ELYI-OU_II/II‘/JI CKPHUIIT:

cat > version-check.sh << "EOF"
#!/bin/bash
# A script to list version numbers of critical development tools

# If you have tools installed in other directories, adjust PATH here AND
# in ~1fs/.bashrc (section 4.4) as well.

LC_ALL=C
PATH=/usr/bin:/bin

bail() { echo "FATAL: $1"; exit 1; }

grep --version > /dev/null 2> /dev/null || bail "grep does not work"
sed '' /dev/null || bail "sed does not work"
sort /dev/null || bail "sort does not work"

ver_check()

{
if ! type -p $2 &>/dev/null
then
echo "ERROR: Cannot find $2 ($1)"; return 1;
fi

v=$§($2 --version 2>&1 | grep -E -o '[@-9]+\.[0-9\.]+[a-z]*' | head -n1)
if printf '%s\n' $3 Sv | sort --version-sort --check &>/dev/null

then
printf "OK: %-9s %-6s >= $3\n" "$1" "Sv"; return 0;

else
printf "ERROR: %-9s is TOO OLD ($3 or later required)\n" "$1";
return 1;

fi

}

ver_kernel()

kver=$§(uname -r | grep -E -o 'A[B-9\.]+')
if printf '%s\n' $1 Skver | sort --version-sort --check &>/dev/null
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then
printf "OK: Linux Kernel Skver >= $1\n"; return 9;
else
printf "ERROR: Linux Kernel (Skver) is TOO OLD ($1 or later required)\n" "Skver";
return 1;
fi
}
# Coreutils first because --version-sort needs Coreutils >= 7.0
ver_check Coreutils sort 8.1 || bail "Coreutils too old, stop"
ver_check Bash bash 3.2
ver_check Binutils 1d 2.13.1
ver_check Bison bison 2.7
ver_check Diffutils diff 2.8.1
ver_check Findutils find 4.2.31
ver_check Gawk gawk 4.0.1
ver_check GCC gcc 5.2
ver_check "GCC (C++)" g++ 5.2
ver_check Grep grep 2.5.1a
ver_check Gzip gzip 1.3.12
ver_check M4 m4 1.4.10
ver_check Make make 4.0
ver_check Patch patch 2.5.4
ver_check Perl perl 5.8.8
ver_check Python python3 3.4
ver_check Sed sed 4.1.5
ver_check Tar tar 1.22
ver_check Texinfo texi2any 5.0
ver_check Xz Xz 5.0.0

ver_kernel 4.19

if mount | grep -q 'devpts on /dev/pts' && [ -e /dev/ptmx ]
then echo "OK: Linux Kernel supports UNIX 98 PTY";
else echo "ERROR: Linux Kernel does NOT support UNIX 98 PTY"; fi

alias_check() {
if $1 --version 2>&1 | grep -qi $2
then printf "OK: %-4s is $2\n" "$1";
else printf "ERROR: %-4s is NOT $2\n" "S$1"; fi
}
echo "Aliases:"
alias_check awk GNU
alias_check yacc Bison
alias_check sh Bash

echo "Compiler check:"

if printf "int main(){}" | g++ -x c++ -
then echo "OK: g++ works";

else echo "ERROR: g++ does NOT work"; fi
rm -f a.out

if [ "S(nproc)" = "" 1; then
echo "ERROR: nproc is not available or it produces empty output”
else
echo "OK: nproc reports $(nproc) logical cores are available"
fi
EOF

bash version-check.sh
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2.3. ATanbl COOPKU cuctembl LFS

LFS paspa6oran mjiss c60pku 3a oguH ceaHC. To ecTb MHCTPYKIMS TMPEOIoJiaraeT, 4YTo CUCTemMa He Oymer
BBIKJIIOYATbCSI B TIpollecce. JTO He O3HAYyaeT, YTO CUCTEeMa [O/DKHA ObITh coOpaHa 3a ofuH mpucect. s
BO30OHOBJIEHMSI COOPKM B TOUKE TMpeAbIAYIleli OCTAaHOBKM (IOC/e Tepe3arpysKi/BbIKJIIOUEHNST), HEOOXOIMMO
BBITIOJTHUTb HEKOTOPbIE MPOLIETYPbl TOBTOPHO.

2.3.1.TnaBbl 14

OTU IVIaBbI BBINOHSIOTCS Ha XocT-cucTteme. [locie repe3arpysKkm O6paTI/ITe BHJMMaHMe Ha cJieqylollee:

e [Ipu BeIOHEHUY OIepalyii, OT UMEHM I0JIb30BaTeNs root nocue Pasmena 2.4, J[JI51 IIOJIBBOBATEJIA root
IIOJDKHA OBITh YCTaHOBJIEHA TepeMeHHast okpy>keHust LFS.

2.3.2. 'naBbl 5-6

e Paspgen /mnt/Ifs mosskeH ObITH CMOHTMPOBAH.

e OTU ABe IIaBbl Q0/#CHb! OBITH BBINOJHEHBI M3-TI0[, 0JIb30BarTessd 1fs. Ilepen BeImoHeHeM JII0O0J 3a7auy B
9TUX IJIaBaxX HEOOXOMMMO BBITIOJTHUTb KOMaHIy su - Ifs. B mpoTuBHOM cityuyae Bbl pUCKyeTe YCTaHOBUTD ITaKeThI
Ha XOCT ¥ CeJIaTh ero HeIPUIOAHbIM JIJIS MCIIOJIb30BaHMs.

e BrinosniHenne npouenyp mu3 O61u1/1e VHCTPYKIMN 110 KOMIIMJIAOMM UMEET pelllaroliee 3HauyeHMe. Ecau ectb
KaKyue-a1Mb0 COMHEHMS I10 MoBOAY YCTaHOBKM IIdKeTa, Y6e,U,I/IT6Cb, YTO BCe paHee pacliakoBaHHbIe tar-apXuBbl
yaaJieHbl, 3aTeéM ITOBTOPHO M3BJIEKUTE (1)3171)151 W BBITIOJIHUTE BCe MHCTPYKUNHA, IIPMBEOEHHbIE B 3TOM pa3feJie.

2.3.3.MaBbl 7-10

e Paspgen /mnt/Ifs mosskeH 6bITh CMOHTMPOBAH.

» HexkoTtopsie oneparuu, Takue Kak «CmeHa Biaagenbiia» uam «Bxopn B cpeqy Chroot», HOIsKHBI ObITH BbITTOJTHEHBI
OT MMEeHM TIOJIb30BaTeNs root ¢ mepemeHHou okpyskenust $LFS, ycTaHOB/IEHHOI 17151 TO/Ib30BATENS root.

o IIpu Bxome B chroot mepemenHast cpenbl LFS momkHa GbITh yCTaHOB/IEHA [JIsT TTOJIb30BaTesIs root. [lepemeHHas
LFS He ucronb3yeTcs nocje Bxona B cpeny chroot.

» BupryasnbHbie ¢aisioBble CUCTEMbI TOKHBI ObITh CMOHTMPOBAHbI. DTO MOXKHO CIeJIaTh 40 WM TIOC/e BXoAa
B chroot, mepek/IIOUMBIIMCH Ha BUPTYaJbHbIV TEPMUHAI XOCTA U OT MMEHM TOJIb30BaTeSI root BBITIOJIHUB
KOMaH/bI, onucaHHble B Pasgen 7.3.1, « MoHuTupoBaHue u 3anojHeHue /dev» u Pasmen 7.3.2, «MoHTUpoBaHue
BUPTYaIbHbIX (aiJIOBBIX CUCTEM SIAPA».

2.4. Co3pgaHue HOBOro pasgena

Kak 1 GOJBIIMHCTBO APYrMX OMeparMoHHbIX cucTeM, LFS 06bIYHO ycTaHaB/IMBAeTCS Ha BbIIENEHHbBI pasmell.
PexkomeHmyeMbIl TOAX0M, K ocTpoeHnio cucrembl LES cocTout B TOM, YTOGBI MCIOIB30BATh TOCTYITHBIN ITyCTOMN
pasfest U, ecJiv y Bac JOCTAaTOYHO HepasMeUEeHHOTO ITPOCTPAHCTBA, MCITOIb30BaTh €r0

MunnmanbHas cuctema Tpebyet pasgen pasmepom okosio 10 rurabant (I'B). Otoro mocraTroyHo Ajisi XpaHeHUS
BCEX apXMBOB C MCXOOHBIM KOAOM M KoMmnuasiuuy TmaketoB. OpHako, ecau cuctema LFS mnpenHasHaueHa
IJIST VICTIOJIb30BaHMSI B KauecTBe OCHOBHOM cuCTeMbl Linux, BeposATHO, GyAeT YyCTAHOBJIEHO MOMOJHUTEIbHOE
porpaMMHoOe obecrieueHne, AJjisi KOTOpPOro notrpebyeTcsl NOMOTHUTEbHOe TTpocTpaHcTBo. Pasnen pasmepom 30
I'b saBnsercss pasymHbIM pasmepom s paciumpenusi. Cama cucrema LFS He 3aiimer crosibko mecta. bosbiiias
YacThb 3TOrO TPeOOBaHMS 3aK/IIOUAETCS B IPEJOCTABJIEHMM JOCTATOYHOIO BPEMEHHOTO XPAaHWIMILE, a TaKKe B
JI06aBIeHUM TOTIOJTHUTEIbHBIX BO3MOKHOCTeN nocie coopku LFS. Kpome Toro, o151 KOMIUIIALMY TTAKETOB MOXKET
NOTpe6GOoBaThCSI MHOTO MeCTa Ha IMCKe, KOTOpoe 6yieT 0CBOOOXKIEHO MOC/Ie YCTaHOBKM MTaKeTa.

34



JInnykc c vyns - Bepcens 12.2

[TocKonbKY JIsI KOMITUJISILIMM He BCeraa MocTaTroyHo onepaTtuBHou namMsty (O3Y), peKoMeHIyeTCsl UCIOb30BaTh
HeOOJIBIIION pasmesl OMUCKa B KauecTBe pasgena nogkaudkn. OH MCHOJMB3YETCS SIAPOM IJIS1 XPaHEHMUs PEIKo
MUCIIO/Ib3YEMbIX JAaHHBIX ¥ OCTaBJISeT OOJbIlIe MaMsITH OJIS aKTUMBHbBIX IPOLIECCOB. Pasgen nogkauku IJISI CUCTEMbI
LFS MmoskeT coBagaTh C pasgesioM, UCII0/Ib3YeMbIM XOCT-CUCTEMOI, ¥ B 9TOM CJTyYae HeT HeOOXOIMMOCTY CO3/1aBaTh
elle OMH.

3amycTiuTe mporpaMMy CO3maHus pas3aesioB aucka, Takyio Kak cfdisk v fdisk, c mapameTpomM KOMaHIHOM CTPOKH,
yKasaB MM >KeCTKOTO AMCKa, Ha KOTOPOM OyfeT CO3maH HOBBIM pasmesi, Hampumep, /dev/sda  [IJIT OCHOBHOTO
nmucka. Cosmaiite pasmen Linux u pasgen nogkauku, ecyii 3T0 Heobxoaumo. [loxkanyiicra, o6paTuTech K CIIpaBKe
cfdisk(8) vnu fdisk(8), ecnu Bbl ellle He 3HaeTe, KaK MMOJb30BATHCS STUMM TPOTPaMMaMM.

'i IIpumeuanmue

[l ONBITHBIX MOJIb30BATEJIel BO3MOKHBI M [Ipyrue cxembl pasbuenms. Cucrema LFS mosker
pacriojiaratbcsl Ha mporpaMmMHoOM RAID-maccuse v norndeckoMm tome LVM. OmHako 1j11 HEKOTOPBIX
OIIui TpedyeTcs initramfs, YTO SIBJISIETCS CJIOKHOM TEMO. DTY METOIbI pa30MeHMsT He PeKOMEHIYIOTCS
HauyHAOLIMM Ionb3oBaTensam LES.

3anoMHUTE 0OO3HAUEHMe CO3JaHHOrO pasnesia (Harmpumep, sda5). B aToit kKHure oH OymeT Ha3bIBaThCSl pasfesiom
LFS. Takske 3anmoMHuTe 0003HAUEHME pasaena nogkadku. DT MMEHa IOHAA00STCS mo3ke i daitia /etc/fstab

2.4.1. Apyrve Bonpochbl N0 co3aHUIO pa3aenos

PexkomMeHanuy IO CO3MAHUIO PasfesioB CUCTEMBI YaCTO IyOJMKYIOTCS B chmckax pacceuiku LES. OTo oueHb
CY6'beKTI/IBHa$[ TeMa. HO YMOJIYaHUIO OJI4 60)'IbH_II/IHCTBa ,JII/ICTI)I/I6YTI/IBOB MCIIOJIb3YeTCA BeCb JUCK, 3a UCKITIOUEHNEM
HeOOJIBIIIOrO pasfesia MOAKAuku. OTO He onTuManabHO a1 LFS mo HeckonbkuMM mpuumMHam. OTO CHMKAET
I‘I/I6KOCTb, 3aTpyaHAET COBMECTHOE MCIIO/Ib30BaAHME NAHHbIX MEXXAY HECKOJIbKMMUA ,ZLI/ICTpI/I6YTI/IBaMI/I NI C60pKaMI/I
LFS, nmemaer pesepBHOe KomupoBaHMe OoJjiee TPYIOEMKMM M MOXKET TPAaTUTh AMCKOBOE IMPOCTPAHCTBO M3-3a
Hea(heKTUMBHO pacrpenesieHHO (PaijioBOM CUCTEMBI.

2.4.1.1. KopHeBoii pa3gen

Kopuesoit pasgen LFS (#e myrarh ¢ KarajioroM /root ) pasmepoM B 20 rurabGaiT SIBJISIETCSI XOPOIINM
KOMITPOMMCCOM JJ1s1 60mbinHCTBa cucTeM. OH obGecreunBaeT JOCTAaTOUHO MecTa A1 nmoctpoenns LES u 6osbiiieii
yactu BLFS, Ho gocTraTtouHo masi, 4To6bl MOSKHO ObLIIO JIETKO CO3[aTh HeCKOJIbKO pPaslesioB /IS SKCIePMMEHTOB.

2.4.1.2. Paspgen nogkKayku

BonbIMHCTBO AMCTPUOYTUMBOB aBTOMAaTMYECKM CO3HAIOT pasmesl mogkadku. OOBIYHO PEKOMEHIYEMbBIN pa3Mep
pasgesia TIOAKAuKM TMPMMEPHO B ABa pa3a IpeBbIlIaeT o6beM (GU3MUECKOM MaMSITH, ONHAKO 3TO TpebyeTcs
penko. Eciy muckoBOe MPOCTPaHCTBO OrpaHMYEHO, YCTAHOBUTE pasMep pasiesia MOAKauky B JIBa rurabaira u
KOHTPOJIMPYITE €ro 0OBEMOM.

Ecin BbI XOTHTE MCITO/Ib30BaTh peskuM rubepHanym (suspend-to-disk) Linux, KoTopast 3amyuchbiBaeT COAEpPsKMMOe
O3V B paspest moaKauky epe[ BbIK/IIOUEeHEM MalllMHbI. YCTAaHOBUTE pasMep pasiesia MoaKauKy He MeHbIlle o6bemMa
YCTaHOBJIEHHOJ OIepaTUBHON MaMSITH.

Wcnonb3oBanme ¢aiia MogKkayky - 3TO He O4YeHb XOpolo. s MeXaHMYeCKMX >KeCTKUX OVICKOB Bbl MOXXETe
OIpele/INTh, YTO CUCTEMA MCIIOIb3yeT pasfesl MOAKAuKy, IMPOCTO CJIbIIIA aKTMBHOCTh AMCKA M Habsomas, Kak
cucTtema pearMpyeT Ha KomaHzabl. st SSD-HakomuTesst BbI HE CMOKETE YCJIbIIIATh, YTO MCIIOIb3YEeTCST pasmes
MOJIKAuKYM, HO CMOXXeTe OIIeHUTb, CKOJbKO MeCTa Ha pasfesie IMOAKAYKM 3aHSTO, MCIIOIb3ysl KOMaHAbl top Wi
free. Ilo BosMOXXHOCTM cjemyeT M3beratb MCHOAb30BaHMs SSD-HakommTenss o pasmesia momkauku. IlepBon
peaxkuyeli Ha aKTMBHOCTb pasfesia MOJKauky JO/KHA ObITh MPOBEpPKAa Ha HEOOOCHOBAaHHOE IPMMEHEHMe KaKOi-
JMOO KOMaHAbI, HAIIpUMep, TOMbITKA pefaKTUpOBaHus naTururabdainTHoro daivia. Ecim ucnonb3oBaHue pasmenia
MTOJIKAUKY CTAaHOBUTCSI OOBIYHBIM SIBJIEHMEM, JTyYIllee pellieHre — mpuobpeTeHne 60Jbiiero oobeMa ornepaTMBHON
IIaMSITH [IJIS1 Balllell CUCTEMBI.
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2.4.1.3. Paspen GRUB

Ecnu 3azpysounstii duck pasmedeH ¢ momotiibio Tadmmilel pasgenoB GUID (GPT), Heobxogymo co3maTh HEOOBIIION
pasgmet, 06p1yHO pasmepom 1 MDB, ecyin oH ellle He CyllleCTBYeT. DTOT pa3nest He GopMaTUpPyeTCs, HO JOJIKEH ObITh
nocTyneH 1ist ucnosb3oBanuss GRUB Bo Bpemst ycraHoBKM 3arpysunka. O6b19HO oH nomeveH Kak 'BIOS Boot' mpu
ucnosnb3oBauuu fdisk v umeet ko, EF02 nipu ucnonb3oBanuu gdisk.

'i IIpumeuanue

Pasmen Grub Bios momskeH HaxomuThCsl Ha Oucke, KoTopeii BIOS mcnonb3yer ajst 3arpys3ky CUCTEMBI.
DTO He 006g3aTeIbHO TOT K€ IMCK, Ha KOTOPOM pacIojioxkeH KopHeBoy paspen LFS. Iucku B cucreme
MOTI'yT MCIIOJIb30BaTh pa3Hble TUITbI Tabiuil pasgenoB. Hamume pasgena Grub Bios 3aBucHUT TONBKO OT
TUIIA TAGJIUIIBI Pa3e/IoB Ha 3arPy30YHOM JIVICKE.

2.4.1.4. Paspgenbl, ucnonb3yemble oA yaoocTBa

EcTb Hecko/lbKO JpyTrMX pasmesioB, KOTOpble He SIBJSIIOTCS 00SI3aTe/bHbIMM, HO MX CJIEOyeT YUYUThIBaTh IIPU
pa3paboTtke cxeMbl aucka. CIlemyrommil CIIMCOK He SIBJSIETCS MCUYEPIbIBAIOIIMM, a IpeACTaB/ieH B KauecTBe
CITPaBOYHOT'O PYKOBOJACTBA.

» /boot - HacrosTenbHO pekomeHayeTcs. VIComb3yiTe 3TOT pas3nes AJisg XpaHeHus SIAep M OPYTroy 3arpy304Hoi
mHbopmaryy. YToObl CBECTM K MMHMMYMY BO3MOXKHbIE ITPOOJIEMBI C 3arpy3KOii AVICKOB HOOJIBIIIOTO pasMepa,
chesiaiTe 3TOT pasest MepBbIM GU3MUYECKMM pasaesioM Ha repBoM aucke. Pasmep pasmena B 200 merabant
BITOJTHE JJOCTaTOYEH.

» /boot/efi — Cucremusiin pasmen EFI, ucnonbsyemsiin a1 3arpys3ku cucremsl ¢ momompbio UEFI. TTogpo6Hee
yurainre Ha cmparuye BLFS.

* /home - HacrositenbHO pekomeHayeTcst. [IpegocraBbTe 0011Mi1 TOCTYIT K CBOEMY JOMAIITHEMY KaTayIoTy U
TMI0JTb30BaTebCKMM HACTPOIKaM HECKOJIbKUM AUCTpuOyTHBam mau coopkam LFS. Pasmep, kak mpaBumio,
JIOBOJIbHO OOJIBIIION U 3aBUCUT OT JOCTYITHOI'O MECTa Ha JIJCKeE.

e /Jusr - B LFS, /bin , /1ib , u /sbin SBAAIOTCS CMMBOJMYECKUMMM CChUIKAMM Ha UX aHAJIOTU B /usr . Takum
06pa3oM /usr COOEP>KUT BCe IBOMUHbIE (aiijibl, HeoOXomuMbIe A1 paboThl cuctemsbl. [ LFS otmenbHbIn
paszent /usr He Tpebyercs. Ecsin oH BaMm Heo6XoayM, Bbl JOJKHBI CIIe/IaTh pasjiesl JOCTAaTOUHO OOJIbIINM,
yTOOBI TOMECTUTH TYAA BCE MPOrpaMMbl 1 OMOIMOTEKN B cucTeMe. B 3Toi KOHGUTypanyy, KOpPHEBOM pasmes
MOYKET OBITh OUYEHb MAJIEHbKUM (BO3MOYKHO, BCETO OAVH I'MrabaiT), IO3TOMY OH MOAXOOUT IS TOHKOTO
KJIMEeHTa UM Ge3I1MCKOBO pabodert cTaHmy (TOe /usr MOHTUPYETCS C yaaJeHHOro cepsepa). OgHako
BbI TOJKHBI 3HaTh, YTO JIS1 3arPy3KM CUCTEMbI C OTAEIBHOTO pasfesa /usr ToTpebyetcs initramfs (He
BKJTIOUeHHbI B LFS).

e /opt - DTOT Karasior Hanbostee nose3eH Ayt BLFS, B Hero Mo>xHO yCTaHOBUTb HEKOTOPbIE OOJIbIIINE TTAKeThI,
takue Kak KDE man Texlive, 6e3 ncrnonb3oBanus nepapxum /usr. s /opt mocraTouHo pasmepa ot 5 go 10
rurabanr.

e /tmp - OTHenpHbBIN pas3gen /tmp UCIONIb3yeTC sl PeAKO, OH TOJIe3eH MPY HACTPOIiKe TOHKOTO KiaveHTa. O6bIYHO,
€ro pasmMep He JOJDKEH MPEBBIIIATh apy rurabant. Ecimm y Bac JOCTaTOUYHO OmnepaTMBHOM MaMSTH, BbI MOXKETE
CMOHTMPOBATh /tmp Kak tmpfs, UTOObI YCKOPUTH JOCTYI K BpEMEHHBIM (haijiam.

e /usr/src - DTOT paszesl O4eHb ymobeH 1 xpaHeHust ucxomamukoB BLFS 1 coBMecTHOro 1cnonb30BaHus UX B
c6opkax LFS. Ero Takske MOKHO MCIIOJIb30BaTh B KauecTBe MecTa it c6opku naketoB BLFS. Pasmepa B 30-50
rurabaiT BIIOJIHE JOCTATOYHO.

JI106011 OTE/IbHBIN pa3esi, KOTOPbIM Bbl XOTUTE aBTOMAaTMUYeCKM MOHTMPOBATD IIPY 3arpysKe, AOJIKEH ObITh YKa3aH
B dainie /etc/fstab . IlogpobHOCTM O TOM, KaK yKas3aTh pasmesbl, 6yayT oocykmaTbes B Paszmen 10.2, «Co3nanue
daitna /etc/fstab».

36


https://mirror.linuxfromscratch.ru/blfs/view/12.2/postlfs/grub-setup.html

JInnykc c vyns - Bepcens 12.2

2.5. Co3paHune hanoBoil cUCTEMbI Ha pasgerne

Pazmen - 3TO Bcero Jmillb OMana3oH CEKTOPOB HAa MAMCKe, YKa3aHHbIM B Tabmuile pasgenoB. [Ipexkpe uem
omnepanyoHHasl CUCTEMa CMOXKET MCIOJb30BaTh pas3mesl OISl XpaHeHMs] KaKux-ambo ¢aijoB, OH JO/DKEH ObITb
oTdopMaTMpoBaH, YTOObI comepskaTh (HAIOBYIO CHUCTEMY, OOBIYHO COCTOSIIIYIO M3 METKM, GJIOKOB KaTasorosB,
6JIOKOB [aHHBIX M CXeMbl MHIEKCAIMU [JIT IOMCKAa KOHKpeTHOoro daivia mo 3ampocy. PaiioBas cucrema
TaK)ke IOMOTaeT OIEPAIVIOHHOWM CUCTeMEe OTC/IEKMBATh CBOOOMHOE MPOCTPAHCTBO Ha pasiesie, pe3epBUpOBaTh
HeOOXOAMMbIe CEKTOPBI MPU CO3IaHMM HOBOTO (aiiia MM paclIMpeHny CYIIeCTBYIOIIEro 1 MIOBTOPHO UCITO/Ib3YyeT
CBOOOZIHBIE CETMEHTHI JAHHbBIX, MTOJIyYeHHbIe B pesysbrare ygajaeHus: ¢aiioB. OHa Takke MOKET 06eCreunBaTh
TOIAEPSKKY M3OBITOYHOCTY TaHHBIX ¥ BOCCTAHOBJIEHMS TIOCJIE OIIMOOK.

LFS wmoxker wncnonb3oBath s00yi0 (alioByl0 CuUCTeMy, paclio3HaBaeMyr sigpoMm Linux, HO Hambosee
pacIpoCTpaHEHHBIMYM TUIIAMM SIBJISTIOTCST ext3 u ext4. Bwibop mpaBuibHOM (DalIOBOM CUCTEMBI MOXKET OBIThb
CJIOKHBIM; 9TO 3aBMCUT OT XapaKTepUCTHUK (aiiyioB 1 pasmepa pasmesia. Hampumep:

ext2
MTOAXOOUT IJIS1 HEOOJIBIMX Pa3esioB, KOTOPbIE PeIKO OOHOBJISAIOTCS, HarpumMmep /boot.

ext3

9TO OOHOBJIEHHAsT (alIoBasi cucTeMa ext2, KoTopasl BKJIIOYaeT B cebs sKypHaJl, IOMOTalolyii BOCCTAHOBUTh
COCTOSIHME pasfesia B CJIydyae HEKOPPEKTHOro 3apepiieHuss paborbl. OOBIYHO MCHOJB3YETCS B KauecTBe
(aiyI0BOI CUCTEMBI OOIIETO HA3HAYEHMS.

ext4
SIBJISIETCSI TIOCTIeIHel Bepcuell (GaiyioBbIX cucTeM cemenctBa ext. OHa TpPegoOCTaB/sieT HECKOJIbKO HOBBIX
BO3MOXXHOCT€}, BKJIIOUasi BpeMeHHbIe METKM C TOUYHOCTbIO 1O HAHOCEKYHIbI, CO3AAHME ¥ VCIIOIb30BaHMe
oueHb 60sblMX (aiioB (16 TH) u moBbIlIeHNe CKOPOCTY PabOTHI.

HOpyrue dainossie cuctembl, Braouas FAT32, NTFES, JFS u XFS, monesHsl 11 KOHKpeTHbIX 3amad. bosee
nonpo6bHyI0 MHbOpMaIMio 06 3TuX GanJoBbIX CUCTEMAX M MHOTMX JPYTUX MOXKHO HaWTU MO anapecy https://en.
wikipedia.org/wiki/Comparison_of file_systems.

LFS npenmnonaraet, uro kopHeBas ¢aiioBast cucteMa (/) umeer tui ext4. UtoObl co3marh GailyIoOBYIO CUCTEMY ext4
Ha pasgesie LFS, BoimonmHUTE ClleqyoIyto KOMaHay:

mkfs -v -t ext4 /dev/<xxx>

3ameHnTe <xxx> umeHem pasgena LFS

Ecim BbI Mcnonb3yeTe CylIeCTBYIOIIMIA pasaen nogkauku, HeT HeobxommmocTu ero (opmaruposatsb. Eciyu 6but
CO3/1aH HOBBIM pasaen nogkayku, €ro HYy>KHO OyIeT MHUIMAIN3MPOBATh C IIOMOIIIbIO 3TOV KOMAH/IbI:

‘ mkswap /dev/<yyy>

3aMeHUTe <yyy> UMEHEM pasfena MoaKayku.

2.6. YcTaHOBKa nepemeHHou $LFS

B oT0i1 KHUTe TIepeMeHHast OKPYsKeHusT LFS GymeT MCIOIb30BaThCsl HECKOIBKO pas. Bbl MOIKHBI yOEIUTHCS, YTO
9Ta TMepeMeHHasl Bcerga ompenesieHa B mporecce co6opku LFS. Ona momkHa ObITh yCTAaHOBJEHA Ha KaTaJIor,
B KOTOpPOM BbI OymeTe cosmaBaThb CcBow cucrtemy LFS — wmbl, gist mpumepa, 6ymem uCIoib3oBaTh /mnt/1fs
HO BBbI MO)XeTe BbIOpaTh J1to6oi apyroi. Eciu Bel cobupaete LFS Ha oTmesbHOM pasmesie, STOT KaTajaor OyneT
TOUKOJM MOHTMPOBAHMS IJIs1 pasmesia. BeiGepuTte pacosiokeHne KaTajora ¥ yCTaHOBUTE IEPEMEHHYIO C TIOMOIIIbIO
CIemyIOIIeN KOMaH/IbI:

export LFS=/mnt/1fs
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VYcTaHoBKa 3TOV IEepeMeHHOJ I0JIe3Ha TeM, 4TO Takue Komauzbl, Kak mkdir -v $LFS/tools, MOXHO BBOOUTH
6ykBabHO. O60/10uKa aBToMarnuecky 3ameHnT «$LFS» Ha «/mnt/Ifs» (mam mr060e apyroe sHaueHue repeMeHHON )
py 06paboTKe KOMaH/IbI.

y 1 BHumaHne

He 3abbiBaiiTe mMpoBepsiTb, YTO TepeMeHHas LFS yCTaHOBJIEHA, BCSKMIA pa3, KOTAa BbI MOKUAAETE U
CHOBA BXOAUTE B TEKYIIYIO pabouyio cpemy (HarpuMep, KOrma BITTOMHSIETE SU JIJIS root VIJIM OPYroro
MOJTb30BareJist). Yoenurech, UTo MepeMeHHast LFS HacTpoeHa MpaBUIbHO:

echo SLFS

VY6enurech, UTO B BBIXOAHBIX JaHHbBIX YKa3aH MyTh K MECTOIIOJIOKEeHMIO cOOpKy Baiieir cuctembl LES, To
ecTb /mnt/1fs , ecym BbI ciemoBay pumMepy. Eciiu BbIBOA HEBEpeH, UCIOJIb3YiITe KOMaHy, YKa3aHHYIO0
paHee, yTOObI YCTAaHOBUTD SLFS B MpaBWwiIbHOE 3HaueHue katanora LFS.

'i IIpumeuanue

OmuH M3 cnocobOB rapaHTUpPOBAaTh, UTO IIepeMeHHasl LFS BCerga yCTaHOBJIEHA, — OTPENAKTUPOBAThb
dann .bash_profile Kak B BallleM JIMYHOM JIOMAIIIHEM KaTajiore, Tak M B /root/.bash_profile

1 100aBUTh NPUBEAEHHYIO BhIIIe KOMaHAy SKcropra. Kpome Toro, obojiouka, ykasaHHas B daiiie /
etc/passwd IS BCeX IIOJIb30BAaTeJIel, KOTOPhIM HYsKHA IlepeMeHHas LFS, Jo/skHa ObITh bash, uToObI
rapaHTMpOBaTh, UYTO (a1 /root/.bash_profile MICIIOJIB3YETCS KaK YacTh IIPOIECCa BXOHA B CUCTEMY.

Eme omyH cnoco6, KOTOPBIN MCIOMb3yeTCs ST BXO4a B XOCT-cucTemy. [Ipu Bxome B cucremy uepes
oucrieTyep rpadmyeckoro OUCILIesT TOAb30BaTeIbCKMIA .bash_profile  He MCIIOMb3YeTCS MPYU 3aITyCKe
BUPTYaJIbHOTO TepMuHajaa. B aTom cimydae mob6aBbTe KOMaHIy 3KCIOpTa B Qail .bashrc AJia CBOEro
TI0JTb30BaTeNst U root. KpomMe TOro, HEKOTOpbIE AMCTPUOYTUBBI MCIOMB3YIOT TecT "if" M He 3amycKaioT
OCTaBILMECS MHCTPYKIUMU .bashrc [JI1 He MHTepPaKTMBHOTrO Bbi3oBa bash. O6si3aTesbHO pa3mecTuTe
KOMaH/y 9KCIIOPTA MepeJ; TECTOM J1JISI He MHTEPAKTUBHOTO MCITOIb30BaHMSI.

2.7. MOHTUpPOBaHWEe HOBOro pasaena

Temnepp, Korma (aiiyioBas CUCTEMa CO37aHa, pasmes JO/DKeH ObITb CMOHTMPOBAH, UTOObI XOCT-CUCTEMa MOILJIA
MOJTYYUTh AOCTYII K HeMy. B KHure mpenmnosaraercs, uto $aiyioBasi CCTeMa MOHTUPYETCSI B KaTajior, YKa3aHHbIN
B IIepeMeHHOM LFS, OMMCaHHOM B MIPeIbIAYIIEM paszerie.

Crporo roBops, HeJIb3sl «CMOHTHPOBATh pasgei». MoHTupyercs ¢aiinosas cucmema Ha 3ToM pasgeiie. Ho Tak Kak
OIVH paszel He MOXKET COIepsKaTh HECKOJIbKO (PaljIOBBIX CHUCTEM, JIFOAY YaCTO F'OBOPST O pasmesie U CBSI3aHHOM C
HUM (paliJIOBOI CUCTEME TaK, Kak ec/iv ObI OHY ObUIV OOHUM U TEM 3KE.

CospgaiiTe TOYKY MOHTMPOBAHMS M CMOHTUPYITE danoByto cuctremy LFS ¢ momoiipio aTnx komaH:

mkdir -pv SLFS
mount -v -t ext4 /dev/<xxx> $LFS

3aMeHuTe <xxx> Ha UM pasmena LFS.

Ecsn BbI Mcronb3yeTre HeCKOIBbKO paszaennoB st LES (Hanpumep, onuH aJis /, a Apyrou AJist /home ), CMOHTUPYWATE
MX BOT TaK:

mkdir -pv SLFS

mount -v -t ext4 /dev/<xxx> SLFS
mkdir -v SLFS/home

mount -v -t ext4 /dev/<yyy> SLFS/home

3aMeHUTe <xxx> U <yyy> COOTBETCTBYIOIIMMU MMEHaMM pa3aeyioB.
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Ybenurech, YTO 3TOT HOBBIM pasfes He CMOHTMPOBAH CO CJIMIIIKOM CTPOTMMM pa3pelieHusMyu (TaKUMM Kak
rapamMeTpbl nosuid MM nodev). 3amyCcTUTe KOMaHay mount 6e3 Kakux-I1Mb0 rmapaMeTpoB, YTOObI YBUETh, KaKue
mapaMeTpbl YCTaHOBJIEHBI IS CMOHTMpoBaHHOro pasmena LFS. Eciu ycTaHoB/IeHbI nosuid M/Win nodev, pasmen
JIOJKEeH ObITh PAa3MOHTMPOBAH M CMOHTMPOBAH ITOBTOPHO.

. IIpenynpexgenne

[IpuBeneHHbIe BbIllle MHCTPYKIMM TPENIIONaraioT, YTO Bbl He OyaeTe IepesarpyskaTb KOMITbIOTED B
nporiecce cobopku LFS. Ecau Bbl BBIK/IIOUMTE CBOIO CUCTEMY, BaM MPUAETCS MO0 MepeMOHTHPOBATh
pasnmen LFS kaskmpii1 pas, Korga Bbl IlepesalryCcKaeTe MmpoLecc cOOpKY, b0 M3MeHUTh ¢aiii /etc/fstab
Balllell XOCT-CUCTEMbI, UTOObI OH aBTOMaTM4YeCKY MOHTMPOBAJI ero IMpu 3arpyske. Hampumep, Bbl MoxkeTe
I06aBUTh 3TY CTPOKY B CBOI /etc/fstab

/dev/<xxx> /mnt/1lfs ext4 defaults 1 1

Ecnu BoI UCIIOJIb3yeTe OOIMOJIHUTE/IbHbIE pa3aesibl, 00s13aTeIbHO }106aBbTe nx.

Ecmu BB VCIIOJIb3YETE pasaen noakKaudku, Y6e,ELI/ITer, YTO OH BKJ/IIOUEH C ITIOMOIIIbIO KOMaHbl SWapomn:

/sbin/swapon -v /dev/<zzz>

SaMeHI/ITe <zzz> VIMEHEM pas3fesla NnoaKa4ku.

Tenepp, koraa HOBBIN pasgen LES rotos k pabote, npuiiiyio BpeMs 3arpy3uThb MMaKeThI.
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FnaBa 3. NakeTbl N NaTyn

3.1. BBegeHue

OTa I1aBa CONEPXKUT CIMCOK MaKeTOB, KOTOpPble HEOOXOAMMO 3arpysuTh IJis COOpKM 6a30BOM cucTeMbl Linux.
[TepeuncieHHbIe BEpCUM POTPAMMHOT0 06eCIieueHus, COOTBETCTBYIOT BEPCHSIM, KOTOpbIE, TPOBEPEHbI 1 pabOoTaloT,
KHMT'a OCHOBaHa Ha MX MCITOJIb30BaHMU. Mbl HACTOSITETbHO PEKOMEH/TyeM He MCIT0JIb30BaTh APYTe BEPCUM TaKeTOB,
TIOTOMY YTO KOMaH[bl COOPKM IJIsl OMHOM BepCuMM MOTYT He paboTarh C APYTrOW, ecyii TOJIbKO Apyras Bepcusi He
yKaszaHa B coobieHusix 06 ommbkax LFS mau pekomeHmaimsx mo 6e30macHOCTH. B HOBeMILIMX BePCHsIX MaKETOB
TaKkKe MOTYT ObITb MPOOGJIEMbI, TPeOYIOIe OOXOMHBIX MyTeil. DTU OOXOHBbIE IMYTU OYIyT CTAaOMIM3UPOBAaHbI B
pa3pabaTbIBaeMO BEPCUM KHUTH.

J11s1 HEeKOTOPBIX MMaKeTOB apXMB peyn3a U apxuB cHUMKa perno3utopust (Git maum SVN) mjist aToro Beimycka MOTYT
OBITH OITyOJIMKOBAHBI C OAVMHAKOBBIMM MMeHaMu (aiioB. Pens cogepskuT creHepupoBaHHbIe (aiibl (Hampumep,
ckpunt configure, crenepupoBaHHbIi MMakeToM autoconf) B IOIMOJIHEHNME K COIEPKMMOMY COOTBETCTBYIOIIETO
MOMEHTAJIbHOTO CHMMKA pero3uTopus. B KHure Besne, rje 5TO BO3MOKHO, MCIIOJb3YIOTCSI PEIM3HbIE apXMBBI.
Vcnonp30BaHMe MOMEHTAIbHOTO CHMMKA BMECTO tar-apxuBa, YKa3aHHOTO B KHUT€, MOKET BbI3BaThb MPOOJIEMBI.

VcTOuyHMKM 3arpy3KM MOT'YT ObITh HEAOCTYITHBI. EC/IM MCTOUHMK M3MEHWICS C MOMEHTA MyOIMKaIMM 3TOM KHUTH,
Google (https://www.google.com/) TipegocTaBisieT yOOOHYIO TOMCKOBYIO CUCTEMY IJIsl TMOMCKA OOJBIIMHCTBA
naketoB. Ec/iM MouCK He yBEHUYAJICS YCIIEXOM, IMOMPOOYMTe OOMH U3 aJIbTEPHATUBHBIX CIIOCOOOB 3arpysKiu,
PacCIIONIOsKEeHHBIX TI0 aapecy https://mirror.linuxfromscratch.ru/lfs/mirrors.html#files.

3arpyskeHHbIe IaKeThl 1 IaTui HeOOXOAMMO Iie-HUOYIb XPaHUTh, YUTOOBI OHM ObLIN TOCTYITHBI Ha IIPOTSKEHNUN BCe
c6opku. Pabounit karajior Takxke HeOOXOAVM IJIs1 PACIIaKOBKM MCXOTHMKOB M UMX COOpPKU. SLFS/sources MOSKHO
MICITOJIb30BaTh M KaK MECTO JIJIsI XpaHeHMsl apXMBOB U TaTuei, M Kak pabounii Katajor. ITpyu ucrnonb30BaHUy 3TOrO
KaTraJiora HeoOXOAIMbIe 3JIeMeHThI OyIyT pacio/ioskeHbl B pasaeste LES u 6ynyT qocTymHbI Ha Bcex 3Tarax rnpoiiecca
COOPKU.

YTOo6bI CO30aTh ITOT KaTaJIOT, BBIMIOJHATE CJIEAYIONIYI0 KOMaHAy OT MMEHM TOJIb30BaTesst root Mepel HavyajioM
3arpysKiu:

mkdir -v SLFS/sources

CpesaiiTe 3TOT Karajor AOCTYIIHBIM [JISl 3aMMCK M ycTaHOBuUTe sticky bit (mocioBHo "numkuit 6ut"). ATpubyT
«Sticky bit» o3Hauaet, 4TO maske eCM HECKOJIbKO IOJIb30BaTesiell MMEIOT IPaBO Ha 3aliCh B KaTaJIOl, TOJIbKO
BJazesteln daityia MoKeT ynamTh (air B TakoM Katasiore. Cremyrolasi KOMaHIa aKTUBUPYET PEKMMBbI 3aIUCK U
sticky bit:

‘chmod -v atwt S$LFS/sources

EcTh HeCcKo/bKO Ccrtocob6oB MMOJIYUNUTDL BCE HeO6XO,ELI/IMI)Ie IIaKeThbI M IMaTuUM OJid C60pKI/I LFS:

o daiTbl MOXKHO 3arpy3UTh IO OTAETbHOCTHM, KaK OMMCAHO B CJIEAYIONIMX IBYX pasiesax.

o [ls1 cTaBWIbHBIX BEPCUIT KHUTY apXUB CO BCEMM HEOOXOAMMbBIMM (hajyiaMy MOKHO 3arpy3uThb C OJHOTO U3
3epkas LFS, nepeunciieHHbIx Ha cTpanuie https://mirror.linuxfromscratch.ru/mirrors.html#files.

o daiuThl MOKHO 3arpy3uTh C TIOMOILIbIO wget 1 wget-list.

YTo6bI 3arpy3uTh BCE TIAKEThI U MATUYM, UCIIOIb3YsS wget-list-sysv B KaueCTBe BXOIHbBIX JAHHBIX JIJIT KOMaHIbl wget,
HabepuTe KOMaHAY:

wget --input-file=wget-list-sysv --continue --directory-prefix=SLFS/sources

Haunnas ¢ LFS-7.0, cyiiectByer otmenbHblii Gait md5sums, KOTOPbI MOYKHO MCIIOJIb30BaTh JJIS TPOBEPKYM BCEX
nakeToB. [lomecTute 3TOT baityi B SLFS/sources ¥ BBITTOJHUTE:

pushd SLFS/sources
md5sum -c md5sums
popd

40


https://www.google.com/
https://mirror.linuxfromscratch.ru/lfs/mirrors.html#files
https://mirror.linuxfromscratch.ru/mirrors.html#files
../wget-list-sysv
../md5sums

JInnykc c vyns - Bepcens 12.2

DTy MPOBEPKY MOKHO MCIIOJIb30BaTh IOCJ/IE 3arpy3ky (paiiyioB JIFOObIM U3 IEPEUYMCIEHHBIX BhIIIE CIIOCOOO0B.

Eciu makersl ¥ ucopaBjieHMs 3arpPYysKalOTCS OT MMEHM II0jIb30Baresis, 06e3 IpUBUJIETMI root, TO (hailibl
OymyT NpMHAAJIEKaThb 3TOMY ITOjb30BaTesto. DaityioBas cucrema sammchiBaeT Biagesbna no ero UID, a UID
OOBIYHOTO TOJIb30BaTENSI B XOCT-IUCTpUOyTHBe He OymeT mpucBoeH B LFS. Takum obpaszom, daityibl OCTaHyTCS
npuHagexaimvy 6espivssiHoMmy UID B koHeuHoi cucteme LFS. Ecau Bbl He HasHauwm ToT ke UID nyist cBoero
nosb3oBaresis B cucteMme LFS, usmenure Biaagesblia 3TUX GaiiioB Ha root ceiuac, YToObl M36esKaTh 3TOM IMIPOOIEMBI:

‘ chown root:root SLFS/sources/*

3.2. Bce nakeTbl

'i IIpumeuanue

OsHaKkoMbTECH C peKOMeHaGUUHMU no 6esonacHocmu nepen 38.I‘py3KOﬁ ITaKeTOoB, YTOOBI Y3HaThb, CjieayerT
JI/ MICIIOJIb30BaTh HoJiee HOBYIO BE€pCHIO IIaKeTa, YTOOBI U36€KaTh HpO6J'I€M 6e301aCHOCTH.

[Ipu BbIXOHE HOBBIX BepCHMil, CTapble BEPCUM TAKETOB MOTYT OBITb yHaJeHbl, OCOOEHHO, €CJIM OHMU
comepkaym ysI3BUMOCTHU. Ecii ogHa MM HECKOJIBKO CChUIOK HMKe HeIOCTYITHBI, CHaYala 03HAKOMbTECh
C PeKOMeHAAIMSIMY TI0 6e30MaCHOCTH, YTOOBI TIOHSTH CJIEAYET JIY UCIIOIb30BaTh 60Jiee HOBYIO BEPCHIO (C
MCIIPaBJIEHHOM YI3BMMOCTBIO). Eciin HeT, mornpo6yiiTe ckavyaTh yoaaeHHbI MaKkeT ¢ 3epKaia. XOTs CTapbIi
pesn3 MOKHO CKaJaThb C 3epKasa (Fake ecv OH ObUT yoaaeH 13-3a YI3BMMOCTH), IJ1s1 COOPKY CHCTEMbI He
PEKOMEHIYeTCS MCII0JIb30BaTh BepCHIO, KOTOpas ySI3BMMa.

Bany3I/ITe MJIN MHBIM 06p330M TMOJIyUYnTEe CIenyroiye rnmakeThl:

e Acl (2.3.2) - 363 KB:

Homatrssia crpannia: https://savannah.nongnu.org/projects/acl

Ccoutka Ha 3arpy3sKy: https://download.savannah.gnu.org/releases/acl/acl-2.3.2.tar.xz
KonTtponbHas cymma MD5: 590765dee95907dbc3c85617255bd669

o Attr (2.5.2) - 484 KB:

Homairssig crpanuna: https://savannah.nongnu.org/projects/attr

Ccbuika Ha 3arpysky: https://download.savannah.gnu.org/releases/attr/attr-2.5.2.tar.gz
KonTtponbHas cymma MD5: 227043ec2f6ca03c0948df5517f9¢c927

e Autoconf (2.72) - 1,360 KB:

Homainsia crpannua: https://www.gnu.org/software/autoconf/

Ccouika Ha 3arpysKy: https://ftp.ghu.org/gnu/autoconf/autoconf-2.72.tar.xz
KontponbHas cymma MD5: 1be79f7106ab6767f18391c5e22be701

e Automake (1.17) - 1,614 KB:

HomamrHsia crpanuna: https://www.gnu.org/software/automake/

Ccpuika Ha 3arpy3sKy: https://ftp.gnu.org/ghu/automake/automake-1.17.tar.xz
KonTtponbHast cymma MD5: 7ab3a02318fee6f5bd42adfc369abf10

¢ Bash (5.2.32) - 10,697 KB:

Homamnsia crpanuua: https://www.gnu.org/software/bash/

Ccbuika Ha 3arpysky: https://ftp.gnu.org/gnu/bash/bash-5.2.32.tar.gz
KouTtponbHas cymma MD5: £204835b2e06c06e37b5ad776ff907f4

* Bc (6.7.6) - 463 KB:

Homamnsia crpanuua: https://git.gavinhoward.com/gavin/bc

Ccouika Ha 3arpy3sKky: https://github.com/gavinhoward/bc/releases/download/6.7.6/bc-6.7.6.tar.xz
KontponbHast cymma MD5: a47aa5e4e7395fbcd159a9228613b97b
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« Binutils (2.43.1) - 27,514 KB:

Homatnssa ctpanuia: https://www.gnhu.org/software/binutils/

Ccoutka Ha 3arpy3Ky: https://sourceware.org/pub/binutils/releases/binutils-2.43.1.tar.xz
KoutpomnbHas cymma MD5: 9202d02925¢30969d1917e4bad5a2320

« Bison (3.8.2) - 2,752 KB:

HomamHssa crpannna: https://www.gnu.org/software/bison/

Ccouika Ha 3arpysKky: https://ftp.gnu.org/gnu/bison/bison-3.8.2.tar.xz
KourposnbHas cymma MD5: c28f119f405a2304ff@a7ccdcc629713

* Bzip2 (1.0.8) - 792 KB:
CcobUika Ha 3arpysKky: https://www.sourceware.org/pub/bzip2/bzip2-1.0.8.tar.gz
KourpomnbHas cymma MD5: 67e051268d0c475ea773822f7500d0e5

 Check (0.15.2) - 760 KB:

Homamnsig crpannua: https://libcheck.github.io/check

Ccbuika Ha 3arpysky: https://github.com/libcheck/check/releases/download/0.15.2/check-0.15.2.tar.gz
KourposnbHast cymma MD5: 50fcafcecde5a380415b12e9c574e0b2

¢ Coreutils (9.5) - 5,867 KB:

Homatnss crpanuma: https://www.gnhu.org/software/coreutils/

Cchuika Ha 3arpysKy: https://ftp.gnu.org/gnu/coreutils/coreutils-9.5.tar.xz
KonTtponbHast cymma MD5: e99adfad59a63db3503cc71f3d151e31

¢ DejaGNU (1.6.3) - 608 KB:

Homainsia crpannua: https://www.gnu.org/software/dejagnu/

Ccobuika Ha 3arpysky: https://ftp.gnu.org/gnu/dejagnu/dejagnu-1.6.3.tar.gz
KonTponbHas cymma MD5: 68¢5208c58236ebad47d7d6d1326b821

« Diffutils (3.10) - 1,587 KB:

Homannsisa ctpanuna: https://www.gnhu.org/software/diffutils/

Ccbutka Ha 3arpysky: https://ftp.gnu.org/gnu/diffutils/diffutils-3.10.tar.xz
KonTtponbHas cymma MD5: 2745¢50f6f4e395e7b7d52902d075bf

» E2fsprogs (1.47.1) - 9,720 KB:

Homamnssa crpauuna: https://e2fsprogs.sourceforge.net/

Ccouika Ha 3arpy3sky: https://downloads.sourceforge.net/project/e2fsprogs/e2fsprogs/v1.47.1/e2fsprogs-1.47.1.tar.
8z

KourposbHas cymma MD5: 75e6d1353cbe6d5728a98fb0267206ch

e Elfutils (0.191) - 9,092 KB:

Homatrssia crpanuia: https://sourceware.org/elfutils/

Ccpuika Ha 3arpy3sKy: https://sourceware.org/ftp/elfutils/0.191/elfutils-0.191.tar.bz2

KonTtponbHas cymma MD5: 636547248fb3fae58ec48030298d3ef7

« Expat (2.6.2) - 474 KB:

Howmarusia crpanuna: https://libexpat.github.io/

Ccoutka Ha 3arpysKky: https://prdownloads.sourceforge.net/expat/expat-2.6.2.tar.xz
KouTposnbHas cymma MD5: 8cb75c8feb842c8794bag89666b762a2d

» Expect (5.45.4) - 618 KB:

HomamHsia crpannna: https://core.tcl.tk/expect/

Ccbuika Ha 3arpysky: https://prdownloads.sourceforge.net/expect/expect5.45.4.tar.gz
KonTtponbHast cymma MD5: 80fce8de158422f5¢ccd2666512329bd2
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« File (5.45) - 1,218 KB:

Homaninsisa crpanuua: https://www.darwinsys.com/file/

Cchuika Ha 3arpysKky: https://astron.com/pub/file/file-5.45.tar.gz
KouTposnbHas cymma MD5: 26b2a96d4e32a8938827a1e572afd527a

e Findutils (4.10.0) - 2,189 KB:

Homannsisa crpanuna: https://www.gnhu.org/software/findutils/

Ccobuika Ha 3arpysKky: https://ftp.ghu.org/gnu/findutils/findutils-4.10.0.tar.xz
KourponbHas cymma MD5: 870cfd71c07d37ebe56f9f4aaf4ad872

¢ Flex (2.6.4) - 1,386 KB:

Homatrasia crpannna: https://github.com/westes/flex

Ccouika Ha 3arpy3sKy: https://github.com/westes/flex/releases/download/v2.6.4/flex-2.6.4.tar.gz
KonTtponbHas cymma MD5: 2882e3179748cc9f9c23ec593d6adc8d

¢ Flit-core (3.9.0) - 41 KB:

Homamnssa crpanuna: https://pypi.org/project/flit-core/

Ccpuika Ha 3arpy3sKy: https://pypi.org/packages/source/f/flit-core/flit_core-3.9.0.tar.gz
KontponbHast cymma MD5: 3bc52f1952b9a78361114147da63c35b

* Gawk (5.3.0) - 3,356 KB:

Homainssa crpanuna: https://www.gnu.org/software/gawk/

Cchuika Ha 3arpysKy: https://ftp.gnu.org/gnu/gawk/gawk-5.3.0.tar.xz
KourposbHas cymma MD5: 97c5a7d83f91a7e1b2035ebbebac7abd

e GCC (14.2.0) - 90,144 KB:

Homainsisa ctpanuna: https://gcc.gnu.org/

Ccobuika Ha 3arpysKky: https://ftp.ghu.org/gnu/gcc/gcc-14.2.0/gcc-14.2.0.tar.xz
KoHTtposnbHas cymma MD5: 2268420baf2dc01821960e274711bde®

* GDBM (1.24) - 1,168 KB:

Homainsisa ctpanuia: https://www.ghu.org/software/gdbm/

Ccouika Ha 3arpysKy: https://ftp.gnu.org/gnu/gdbm/gdbm-1.24.tar.gz
KoutposnbHas cymma MD5: ¢780815649e52317be48331¢1773e987

* Gettext (0.22.5) - 10,031 KB:

Homaissia crpanuia: https://www.gnu.org/software/gettext/

Ccbuika Ha 3arpysky: https://ftp.gnu.org/gnu/gettext/gettext-0.22.5.tar.xz
KonTtponbHas cymma MD5: 3ae5580599d84be93e6213930fach2db

¢ Glibc (2.40) - 18,313 KB:

HomairHsia crpanuna: https://www.gnu.org/software/libc/

Ccouika Ha 3arpy3sKy: https://ftp.gnhu.org/gnu/glibc/glibc-2.40.tar.xz
KoutponbHast cymma MD5: b390feef233022114950317f10c4fa97

'1. IIpumeuanue

Paspa6orunku Glibc nogaepskusaioT Git eemky comepsKalllyto UCITpaBaeHNsl, KOTOpbIe 3aCTy>KMBAIOT
BHMMaHMs 11 Glibe-2.40 Ho, K cokaJieHuIo, BblylleHHbIe rmoce pennsa Glibe-2.40. PegakTopsr LFS
MyOJIMKYIOT PeKOMeHAAIMM 1o 6e30MacHOCTH, eCJiM B BETKY J00aBIeHO Kakoe-IMb0 UCIIpaBieHue
6e3011acHOCTH, HO JIJIsI IPYTUX HeJlaBHO 100aB/IeHHbBIX MaTuei He OyaeT MpearnpyHsITO HUKAKMUX
IeiCTBMIA. BbI MO’KeTe caMOCTOSITe/TbHO ITPOCMOTPETD ATyl M BKIIOUUTb HEKOTOPbIE U3 HUX, €CJIU
MOCYMTAETE UX BasKHBIMMU.
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e GMP (6.3.0) - 2,046 KB:

Howmanrnsia crpanuna: https://www.ghu.org/software/gmp/
Ccouika Ha 3arpy3sKy: https://ftp.gnu.org/gnu/gmp/gmp-6.3.0.tar.xz
KonrposnbHas cymma MD5: 956dc04e864001a9¢22429176112c283

e Gperf (3.1) - 1,188 KB:
Howmanrusisa crpanuna: https://www.ghu.org/software/gperf/

Ccobuika Ha 3arpysKky: https://ftp.gnu.org/gnu/gperf/gperf-3.1.tar.gz
KourposbHas cymma MD5: 9e251c0a618ad0824b51117d5d9db87e

e Grep (3.11) - 1,664 KB:

Howmanrusisa crpanuna: https://www.ghu.org/software/grep/
Ccouika Ha 3arpy3sKky: https://ftp.gnhu.org/gnu/grep/grep-3.11.tar.xz
KourposnbHast cymma MD5: 7c9bbd74492131245f7cdb291fa142c0

* Groff (1.23.0) - 7,259 KB:

Howmariusia crpanuna: https://www.ghu.org/software/groff/

Ccobuika Ha 3arpysky: https://ftp.gnu.org/gnu/groff/groff-1.23.0.tar.gz
KourposnbHast cymma MD5: 5e4f40315a22bb8a158748e7d5094c7d

* GRUB (2.12) - 6,524 KB:

Homairnsia crpanuua: https://www.gnu.org/software/grub/
Ccobuika Ha 3arpysky: https://ftp.gnhu.org/gnu/grub/grub-2.12.tar.xz
KourposnbHast cymma MD5: 60c564b1bdc39d8e43b3aababcafb140

» Gzip (1.13) - 819 KB:

Homainsia crpanuua: https://www.gnu.org/software/gzip/
Ccouika Ha 3arpy3sKy: https://ftp.gnu.org/gnu/gzip/gzip-1.13.tar.xz
KourposnbHast cymma MD5: d5c9fc9441288817a4aBbe2dad249e29

« [ana-Etc (20240806) - 590 KB:

Homainsia crpanuua: https://www.iana.org/protocols

Ccouika Ha 3arpy3sky: https://github.com/Mic92/iana-etc/releases/download/20240806/iana-etc-20240806.tar.gz
KoutponbHast cymma MD5: ea3¢37c00d22f1159fc3b7d988de8476

¢ Inetutils (2.5) - 1,632 KB:

Homairnsisa crpanuna: https://www.gnu.org/software/inetutils/

Cchuika Ha 3arpysKy: https://ftp.gnu.org/gnu/inetutils/inetutils-2.5.tar.xz
KoutponbHast cymma MD5: 9e5a6dfd2d794dc056a770e8ad4a9263

¢ Intltool (0.51.0) - 159 KB:

Homairnsia crpanuna: https://freedesktop.org/wiki/Software/intltool

Ccbuika Ha 3arpysky: https://launchpad.net/intltool/trunk/0.51.0/+ download/intltool-0.51.0.tar.gz
KoutponbHast cymma MD5: 12e517cac2b57a0121cda351570f 163

e [PRoute2 (6.10.0) - 900 KB:

Homamnsia crpanuua: https://www.kernel.org/pub/linux/utils/net/iproute2/

Ccouika Ha 3arpy3sKy: https://www.kernel.org/pub/linux/utils/net/iproute2/iproute2-6.10.0.tar.xz
KoutponbHast cymma MD5: 6282e47de9c5b230e83537fba7181c9¢

¢ Jinja2 (3.1.4) - 235 KB:

Homamnsia crpanmua: https://jinja.palletsprojects.com/en/3.1.x/

Ccouika Ha 3arpysKky: https://pypi.org/packages/source/]/Jinja2/jinja2-3.1.4.tar.gz
KonTtponbHas cymma MD5: 82ca9a6364c92e83d14b837bef4732bc
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* Kbd (2.6.4) - 1,470 KB:

Homannsis crpanuna: https://kbd-project.org/

Ccouika Ha 3arpysKky: https://www.kernel.org/pub/linux/utils/kbd/kbd-2.6.4.tar.xz
KouTtponbHast cymma MD5: e2fd7adccféb1e98eb1ae8d5alce5762

* Kmod (33) - 503 KB:

HomamHsig crpannua: https://github.com/kmod-project/kmod

Ccouika Ha 3arpy3sKky: https://www.kernel.org/pub/linux/utils/kernel/kmod/kmod-33.tar.xz
KouTposnbuas cymma MD5: c451c4aab1521adbe8af147f498046F8

e Less (661) - 634 KB:

Howmanrusia crpanuna: https://www.greenwoodsoftware.com/less/

Ccouika Ha 3arpy3sKy: https://www.greenwoodsoftware.com/less/less-661.tar.gz
KonTtponbHas cymma MD5: 44f54b6313c5d71falac224d8d84766a

¢ LFS-Bootscripts (20240825) - 34 KB:
Ccbuika Ha 3arpysky: https://mirror.linuxfromscratch.ru/lfs/downloads/12.2/lfs-bootscripts-20240825.tar.xz
KonTtponbHas cymma MD5: e121b5920071ae9a1351f3f44f8b1e77

e Libcap (2.70) - 187 KB:

Homatrnsia crpannia: https://sites.google.com/site/fullycapable/

Ccoutka Ha 3arpy3sKy: https://www.kernel.org/pub/linux/libs/security/linux-privs/libcap2/libcap-2.70.tar.xz
KourposnbHast cymma MD5: dfee20c6eeca849347b87d5d6a8870c0

« Libffi (3.4.6) - 1,360 KB:

HomamHssa crpannna: https://sourceware.org/libffi/

Ccouika Ha 3arpy3sky: https://github.com/libffi/libffi/releases/download/v3.4.6/libffi-3.4.6.tar.gz
KouTposbHas cymma MD5: b9cac6c5997dca2b3787a59ede34edeb

e Libpipeline (1.5.7) - 956 KB:

Homainssa crpauuua: https://libpipeline.nongnu.org/

Ccbuika Ha 3arpysky: https://download.savannah.gnu.org/releases/libpipeline/libpipeline-1.5.7.tar.gz
KonTtponbHast cymma MD5: 1a48b5771b9f6c790fbdefdblac71342

e Libtool (2.4.7) - 996 KB:

Homatssia crpannia: https://www.gnu.org/software/libtool/

Ccoutka Ha 3arpysKky: https://ftp.gnu.org/gnu/libtool/libtool-2.4.7.tar.xz
KourposnbHast cymma MD5: 2fceb6ddcd66a89edbe45db28fas4232

e Libxcrypt (4.4.36) - 610 KB:

Homamnsia crpannua: https://github.com/besser82/libxcrypt/

Ccobutka Ha 3arpysKky: https://github.com/besser82/libxcrypt/releases/download/v4.4.36/libxcrypt-4.4.36.tar.xz
KouTposbHas cymma MD5: b84cd4104e08c975063ec6c4d0372446

e Linux (6.10.5) - 141,739 KB:

Homatnss crpanuia: https://www.kernel.org/

Ccbuika Ha 3arpysky: https://www.kernel.org/pub/linux/kernel/v6.x/linux-6.10.5.tar.xz
KonTtponbHast cymma MD5: 276ef1f11ed3713ec5d6f506ff55ac12

% IIpumeuanmue

' Snpo Linux 0GHOBJISETCST AOCTATOUYHO YaCTO U3-3a OOHAPYIKEHUS YSI3BMMOCTEN B CUCTEME
6e3omacHOCT. MOKHO UCIIOTb30BaTh MOCJIEAHIO CTAOWIIbHYIO BEPCHUIO SIpa, €CIY Ha CTPAHMIIE C
OIIMOKAaMM ¥ PEKOMEHAANMSIMM 110 6€30MacHOCTM He YKa3aHO MHOe.
[lyis mosib30BaTe e, Y KOTOPBIX OTPaHMUYEHHbIN WM TapuUIMpyeMblii BbIXOJ, B MHTEPHET, ¥ KOTOpbIE
XOTSAT OGHOBUTH PO Linux, MOKHO cKauaTh 6a30BYIO BEPCUIO SIAPA, a 3aTeM MTPUMEHUTD K Hel TaTyu,
KOTOpbIe MOTYT ObITh 3aTPY’KEHbI OTAEJIbHO. DTO MOXKET COKOHOMUTb HEMHOTO BPEMEHY WJIU CTOMMOCTD
Ipy OGHOBJIEHMIO IO CJIEMYIOIIX BEPCUIA.
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e Lz4 (1.10.0) - 379 KB:

Howmanrusia crpanuna: https://lz4.org/

Ccouika Ha 3arpy3sky: https://github.com/l1z4/1z4/releases/download/v1.10.0/1z4-1.10.0.tar.gz
KourposnbHas cymma MD5: dead9f5f1966d9ae56e1e32761e4e675

e M4 (1.4.19) - 1,617 KB:

Howmarrusisa crpanuna: https://www.gnu.org/software/m4/
Ccobuika Ha 3arpysKky: https://ftp.gnhu.org/gnu/m4/m4-1.4.19.tar.xz
KourposbHas cymma MD5: 0d90823e1426f1da2fd872df0311298d

e Make (4.4.1) - 2,300 KB:

Homainssa crpanuna: https://www.gnu.org/software/make/

Ccobuika Ha 3arpysky: https://ftp.gnhu.org/gnu/make/make-4.4.1.tar.gz
KourposnbHas cymma MD5: c8469a3713cbbe@4d955d4ae4be23eeb

e Man-DB (2.12.1) - 1,994 KB:

Howmariusia crpanuna: https://www.nongnu.org/man-db/

Ccbuika Ha 3arpysKky: https://download.savannah.gnu.org/releases/man-db/man-db-2.12.1.tar.xz
KourposnbHast cymma MD5: 7b044e5020aab89db41ac7ee59d6d84a

* Man-pages (6.9.1) - 1,821 KB:

Homainssa crpanuna: https://www.kernel.org/doc/man-pages/

Ccobuika Ha 3arpysky: https://www.kernel.org/pub/linux/docs/man-pages/man-pages-6.9.1.tar.xz
KourposnbHast cymma MD5: 4d56775b6ccededf1e496249e7c01cla

e MarkupSafe (2.1.5) - 19 KB:

Homainsia crpanuna: https://palletsprojects.com/p/markupsafe/

Cchuika Ha 3arpysKy: https://pypi.org/packages/source/M/MarkupSafe/MarkupSafe-2.1.5.tar.gz
KourposnbHast cymma MD5: 8fe7227653f2fb9b1ffe7f9f2058998a

e Meson (1.5.1) - 2,205 KB:

Homainssa crpanuna: https://mesonbuild.com

Ccbuika Ha 3arpysky: https://github.com/mesonbuild/meson/releases/download/1.5.1/meson-1.5.1.tar.gz
KoutponbHast cymma MD5: c4f2b3e5ea632685f61ba1b833c4905¢

« MPC (1.3.1) - 756 KB:

Homainsia crpanuna: https:// www.multiprecision.org/

Ccobuika Ha 3arpysKky: https://ftp.gnu.org/gnu/mpc/mpc-1.3.1.tar.gz
KonTtponbHas cymma MD5: 5¢9bc658c9fdof940e8e3e0f09530¢62

« MPFR (4.2.1) - 1,459 KB:

Homamnsia crpannua: https:// www.mpfr.org/

Ccouika Ha 3arpy3sKy: https://ftp.gnu.org/gnu/mpfr/mpfr-4.2.1.tar.xz

KonTtponbHast cymma MD5: 523¢50¢c6318dde6f9dc523bc0244690a

¢ Ncurses (6.5) - 2,156 KB:

Homainssa crpannna: https://www.gnu.org/software/ncurses/

Ccbuika Ha 3arpysky: https://invisible-mirror.net/archives/ncurses/ncurses-6.5.tar.gz
KouTtponbHast cymma MD5: ac2d2629296104c8537¢ca706b6977687

¢ Ninja (1.12.1) - 235 KB:

Homainsia crpanuna: https://ninja-build.org/

Ccpuika Ha 3arpysky: https://github.com/ninja-build/ninja/archive/vl.12.1/ninja-1.12.1.tar.gz
KonTposnbHas cymma MD5: 6288992b085e593a391599692e217490
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¢ OpenSSL (3.3.1) - 17,633 KB:

Homatusis ctpanuma: https://www.openssl.org/

Ccouika Ha 3arpy3sKy: https://www.openssl.org/source/openssi-3.3.1.tar.gz
KonTposnbHasg cymma MD5: 8a4342b399c18f870ca6186299195984

e Patch (2.7.6) - 766 KB:

Homamnsia crpannna: https://savannah.gnu.org/projects/patch/
Ccbuika Ha 3arpysky: https://ftp.gnu.org/gnu/patch/patch-2.7.6.tar.xz
KouTposnbHas cymma MD5: 78ad9937e4caadcbal526ef1853730d5

¢ Perl (5.40.0) - 13,481 KB:

Howmarinsis crpanuna: https://www.perl.org/

Cchuika Ha 3arpysKky: https://www.cpan.org/src/5.0/perl-5.40.0.tar.xz
KonTtponbHas cymma MD5: cfe14ef8709b9687f9c514042e8e1e82

¢ Pkgconf (2.3.0) - 309 KB:

HomamiHsia crpanuua: https://github.com/pkgconf/pkgconf

Ccouika Ha 3arpy3sKy: https://distfiles.ariadne.space/pkgconf/pkgconf-2.3.0.tar.xz
KouTtponbHas cymma MD5: 833363e77b5bedd131¢c7bc4cc6f7747b

e Procps (4.0.4) - 1,369 KB:

Homamrssia crpaunua: https://gitlab.com/procps-ng/procps/

CcbUika Ha 3arpysKky: https://sourceforge.net/projects/procps-ng/files/Production/procps-ng-4.0.4.tar.xz
KouTposnbHas cymma MD5: 2f747fc7df8ccf402d03e375¢565cf96

e Psmisc (23.7) - 423 KB:

Howmarusia crpanuna: https://gitlab.com/psmisc/psmisc

Ccopuika Ha 3arpysKky: https://sourceforge.net/projects/psmisc/files/psmisc/psmisc-23.7.tar.xz
KonTtponbHas cymma MD5: 53eae841735189a896d614cba440eb10

e Python (3.12.5) - 19,944 KB:

Homarinsiga crpanuiia: https://www.python.org/

CcbiiKka Ha 3arpysky: https://www.python.org/ftp/python/3.12.5/Python-3.12.5.tar.xz
KonTtponbHast cymma MD5: 82¢7d269e8774034963bba6befdc715

¢ Python Documentation (3.12.5) - 8,188 KB:
Cchuika Ha 3arpysky: https://www.python.org/ftp/python/doc/3.12.5/python-3.12.5-docs-html.tar.bz2
KoutponbHas cymma MD5: 52274d813236ca4a972fh6988480dc56

e Readline (8.2.13) - 2,974 KB:

Homamssia crpannua: https://tiswww.case.edu/php/chet/readline/rltop.html
Ccobuika Ha 3arpysKky: https://ftp.gnu.org/gnu/readline/readline-8.2.13.tar.gz
KourposbHas cymma MD5: 05080bf3801e6874bb115cd6700b708f

¢ Sed (4.9) - 1,365 KB:

Homainsia crpanuua: https://www.gnu.org/software/sed/

Ccobutka Ha 3arpysKky: https://ftp.ghu.org/gnu/sed/sed-4.9.tar.xz
KonTtponbHas cymma MD5: 6aac9b2dbafcd5b7a67a8a9bcb8036c3

» Setuptools (72.2.0) - 2,363 KB:

Homainsia crpauuna: https://pypi.org/project/setuptools/

Ccoutka Ha 3arpy3sKy: https://pypi.org/packages/source/s/setuptools/setuptools-72.2.0.tar.gz
KourtponbHast cymma MD5: 2e0ffdof6fc632a11442b79d9b1c68bd
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https://gitlab.com/psmisc/psmisc
https://sourceforge.net/projects/psmisc/files/psmisc/psmisc-23.7.tar.xz
https://www.python.org/
https://www.python.org/ftp/python/3.12.5/Python-3.12.5.tar.xz
https://www.python.org/ftp/python/doc/3.12.5/python-3.12.5-docs-html.tar.bz2
https://tiswww.case.edu/php/chet/readline/rltop.html
https://ftp.gnu.org/gnu/readline/readline-8.2.13.tar.gz
https://www.gnu.org/software/sed/
https://ftp.gnu.org/gnu/sed/sed-4.9.tar.xz
https://pypi.org/project/setuptools/
https://pypi.org/packages/source/s/setuptools/setuptools-72.2.0.tar.gz
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* Shadow (4.16.0) - 2,154 KB:

Homainsia crpaunia: https://github.com/shadow-maint/shadow/

Ccouika Ha 3arpysky: https://github.com/shadow-maint/shadow/releases/download/4.16.0/shadow-4.16.0.tar.xz
KonTtponbHas cymma MD5: eb70bad3316de8fed3bb3d4bbecch3b4

« Sysklogd (2.6.1) - 452 KB:

Howmariusia crpanuna: https://www.infodrom.org/projects/sysklogd/

Ccoutka Ha 3arpysKky: https://github.com/troglobit/sysklogd/releases/download/v2.6.1/sysklogd-2.6.1.tar.gz
KourposbHas cymma MD5: dcfe836a0fcc6568efaad230850d9c86

« Systemd (256.4) - 15,291 KB:

Homamnsia crpannua: https://www.freedesktop.org/wiki/Software/systemd/

Cchuika Ha 3arpysKy: https://github.com/systemd/systemd/archive/v256.4/systemd-256.4.tar.gz
KourposnbHas cymma MD5: 03bd1ff158ec@bc55428c77a8f8495bd

 Systemd Man Pages (256.4) - 676 KB:

Homatrssia crpanniia: https://www.freedesktop.org/wiki/Software/systemd/

Ccbuika Ha 3arpysky: https://anduin.linuxfromscratch.org/LFS/systemd-man-pages-256.4.tar.xz
KourtponbHas cymma MD5: 8dbcfoffod8e5e9d3565f9d2fc153310

"i ITpumeuanue
Komanpga Linux From Scratch renepupyeT co6CTBEHHBIV apXMB CIIPABOYHbBIX CTPAHMUIIL, UCIIOJIb3YSI
MCXOOHBIN Kop, systemd. OTo meaeTcst 4151 TOTO, YTOOBI M36€3KaTh HEHYKHBIX 3aBUCUMOCTEN.

* SysVinit (3.10) - 235 KB:

Homatrssia crpanuna: https://savannah.nongnu.org/projects/sysvinit

Ccouika Ha 3arpysKy: https://github.com/slicer69/sysvinit/releases/download/3.10/sysvinit-3.10.tar.xz
KourtponbHast cymma MD5: b8fbe11062¢cf16d3b6a37089b7f6978d2

e Tar (1.35) - 2,263 KB:

Homainsis ctpanumna: https://www.gnhu.org/software/tar/
Ccbuika Ha 3arpysky: https://ftp.gnu.org/gnu/tar/tar-1.35.tar.xz
KonTtponbHas cymma MD5: a2d8042658cfd8ea939e6d911eaf4152

« Tcl (8.6.14) - 11,355 KB:

Homainsasa crpanuna: https://tcl.sourceforge.net/

Ccobutka Ha 3arpysKky: https://downloads.sourceforge.net/tcl/tcl8.6.14-src.tar.gz
KonTtponbHas cymma MD5: ¢30b57c6051be28fa928d89aca82841e

e Tcl Documentation (8.6.14) - 1,167 KB:

Ccouika Ha 3arpysKky: https://downloads.sourceforge.net/tcl/tcl8.6.14-html.tar.gz
KourposnbHast cymma MD5: 5467198f8d57¢54835bf80b98ffba170

« Texinfo (7.1) - 5,416 KB:

Homannsisa ctpanuna: https://www.gnhu.org/software/texinfo/

Ccoutka Ha 3arpysKy: https://ftp.gnu.org/gnu/texinfo/texinfo-7.1.tar.xz

KonTtponbHas cymma MD5: edd9928b4a3f82674bcc3551616eef3b

e Time Zone Data (2024a) - 444 KB:

HomaiiHsiga ctpanuia: https://www.iana.org/time-zones

CcoutKka Ha 3arpy3Ky: https://www.iana.org/time-zones/repository/releases/tzdata2024a.tar.gz
KoutpomnbHas cymma MD5: 2349edd8335245525¢cc082f2755d5bf4

e Udev-Ifs Tarball (udev-1fs-20230818) - 10 KB:

Ccbuika Ha 3arpysKky: https://anduin.linuxfromscratch.org/LFS/udev-lfs-20230818.tar.xz
KourposbHas cymma MD5: acd4360d8a5c3ef320b9db88d275dae6
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e Util-linux (2.40.2) - 8,648 KB:

Howmarnsisa crpanuna: https://git.kernel.org/pub/scm/utils/util-linux/util-linux.git/

Ccouika Ha 3arpy3sky: https://www.kernel.org/pub/linux/utils/util-linux/v2.40/util-linux-2.40.2.tar.xz
KourposnbHas cymma MD5: 88faefc8fefcedd97e58142077a3d14e

e Vim (9.1.0660) - 17,629 KB:

Homainsisa crpanuna: https://www.vim.org

Ccouika Ha 3arpy3sKky: https://github.com/vim/vim/archive/v9.1.0660/vim-9.1.0660.tar.gz
KontponbHast cymma MD5: ¢512a99b3784f193be1a181cc644b2b2

"\r IIpumeuanue

Bepcus vim menstetrcs eskemHeBHO. UTOOBI ITOTYUYNTD MTOCIETHIOI BEpCUIO, TIEpeNInUTe Ha https://github.
com/vim/vim/tags.

e Wheel (0.44.0) - 99 KB:

Homatrnsia crpaunua: https://pypi.org/project/wheel/

Ccouika Ha 3arpy3sKy: https://pypi.org/packages/source/w/wheel/wheel-0.44.0.tar.gz
KonTtponbHas cymma MD5: 440ff4fe51579b7ed16f02af8f8d9494

e XML::Parser (2.47) - 276 KB:

Homatrssia crpannna: https://github.com/chorny/XML-Parser

Ccoutka Ha 3arpy3sKy: https://cpan.metacpan.org/authors/id/T/TO/TODDR/XML-Parser-2.47.tar.gz
KourponbHas cymma MD5: 89a8e82cfd2ad948b349c0ab69c494463

e Xz Utils (5.6.2) - 1,277 KB:

Homannsis crpanuna: https://tukaani.org/xz

Ccbuika Ha 3arpysky: https://github.com//tukaani-project/xz/releases/download/v5.6.2/xz-5.6.2.tar.xz
KouTposnbuas cymma MD5: bbf73fb28425cebb854328599f85c4cf

e Zlib (1.3.1) - 1,478 KB:

Homainsisa ctpanuna: https://zlib.net/

Ccopuika Ha 3arpysKky: https://zlib.net/fossils/zlib-1.3.1.tar.gz

KourposbHas cymma MD5: 9855b6d802d7fe5b7bd5b196a2271655

¢ Zstd (1.5.6) - 2,351 KB:

Homainss ctpanuna: https://facebook.github.io/zstd/

Cchuika Ha 3arpysKy: https://github.com/facebook/zstd/releases/download/v1.5.6/zstd-1.5.6.tar.gz
KonTposnbHas CyMMa MD5: 5a473726b3445d0e5d6296afd1ab6854

O61mit pa3mep makeToB: mpumepHo 517 MB

3.3. Heob6xoanmble naTumn

B nmoronHeHne K maketam TpeOyeTCs HECKOJIBKO TaTdeil. DTU MaT4yy MCIPABISIIOT OLIMOKYM B IMaKeTax, KOTOpbIe
JIOJDKHBI OBITH MCITPABJIEHbI COMPOBOXKAAOIMMY. [laTum Takke BHOCAT HeOOJbINNE M3MEeHeHMs, objervaroime
pabory c makeramu. st c6opku cucrembl LES nmorpebyrorcs ciemyroniye naTam:

¢ Bzip2 Documentation Patch - 1.6 KB:

Ccobutka Ha 3arpysKky: https://mirror.linuxfromscratch.ru/patches/lfs/12.2/bzip2-1.0.8-install_docs-1.patch
KourposnbHas cymma MD5: 6a5ac7e89b791aae556de@f7459167F

¢ Coreutils Internationalization Fixes Patch - 164 KB:

Cchuika Ha 3arpysKy: https://mirror.linuxfromscratch.ru/patches/Ifs/12.2/coreutils-9.5-i18n-2.patch
KoutponbHas cymma MD5: 58961caf5bbdb02462591fa506c73b6d
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¢ Expect GCC14 Patch - 7.8 KB:

Download: https://mirror.linuxfromscratch.ru/patches/lfs/12.2/expect-5.45.4-gcc14-1.patch

MD5 sum: 8b8b5ac411d011263ad40b0664c669f0

e Glibc FHS Patch - 2.8 KB:

Ccbutka Ha 3arpysKky: https://mirror.linuxfromscratch.ru/patches/lfs/12.2/glibc-2.40-fhs-1.patch
KouTposnbHas cymma MD5: 9a5997¢3452909b1769918c759eff8a2

* Kbd Backspace/Delete Fix Patch - 12 KB:

Ccbuika Ha 3arpysKky: https://mirror.linuxfromscratch.ru/patches/lfs/12.2/kbd-2.6.4-backspace-1.patch
KouTposnbuas cymma MD5: f75ccal6a38da6caa7d52151f7136895

¢ SysVinit Consolidated Patch - 2.5 KB:

Ccobuika Ha 3arpysKky: https://mirror.linuxfromscratch.ru/patches/lfs/12.2/sysvinit-3.10-consolidated-1.patch
KouTposnbHas cymma MD5: 17ffccbb8e18c39e8cedc32046f3a475

O6mmit pasmep stux mnarueii: mpumepso 190.7 KB

[ToMmMMO yKa3aHHBIX BbIIlIe OOSI3aTEIbHBIX MCITPABJIEHMIA, CYIIIECTBYET Psifi HeOOS3aTeIbHbIX IaT4yel, CO3TaHHbIX
coobiectsom LFS. OTu Heobs3aTebHbIE MCIPABIEHUS PENIAIOT HE3HAYMTEbHbIE MPOOIEMbI MM BKIIIOUAIOT
(byHKIMM, KOTOpbIe He BKJIIOUEHBI MO yMoa4yaHuio. He cTecHsiTech mpocMaTpuBaTh 6a3y MaHHBIX MCITPABIEHWN,
pacmoyioKeHHYIO TI0  ajapecy https://mirrorlinuxfromscratch.ru/patches/downloads/, ¥ TpUMeHSITb TMaT4M,
HeoOXoAMMble Balllell CYCTeMe.
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FnaBa 4. 3akounTe/NbHbIV 3Tan NOAroToOBKU

4.1. BBegeHue

B 5TOM m1aBe MbI BBIMOJHMM HECKOJIBKO TOIMOJHUTEIbHBIX HACTPOEK IJISl TIOATOTOBKM K COOpPKe BpEeMEHHON
cucTeMbl. MbI CO3a1 M HECKOJIBKO KaTajIoroB B SLFS (B KOTOPOM YCTaHOBMM BpeMEHHbIE MHCTPYMEHTHI), TOOaBUM
HEMPUBUJIETPOBAHHOT'O ITOJTb30BaTe IS M HACTPOMM OKPYsKEHME JIJIST 9TOTO MoJb3oBaTesist. Kpome aToro, 6ymyT maHbl
MTOSICHEHMSI TI0 CTaHIAPTHOM eauMHMIlEe BpeMeHu cOopku, wm «SBU», KOTOPYIO MbI MCITOb3yeM [IJIST M3MEpPEHMSsI
BpeMeHM HeoOXoamumMoro it coopku nakeroB LFS, 1 nmpegocraBum HeKOTOpPYIO MHGOPMAIIMIO O HAabopax TeCTOB.

4.2. Co3pgaHne orpaHU4eHHON nepapxmm nanok B (pansioBomn
cucreme LFS

B aTom pasiesie Mbl HauMHaeM 3aroJHSTh daiioByto cucremy LFS anemMeHTamu, KoTopbie OyayT OCHOBOM KOHEYHOM
cucrembl Linux. ITepBbIM 11arom SIBJSIETCS CO3OaHME OTPAHMUYEHHON MepapXuy KaTaJoroB, YTOObI MPOrPaMMbl,
cKoMITmIMpoBaHHbIe B ['1aBa 6 (a takske glibc u libstdc++ B [1aBa 5), Morin 6bITh YCTaHOBJIEHBI B X KOHEUHOM
pacIiososkeHnn. ITO HeOOXOAMMO IJIs1 TOTO, YTOOBI 3TM BpeMeHHbIe IPOrpaMMbl ObLIM Tepe3arnycaHbl py cOOpKe
OKOHYaTeJIbHbIX Bepcuit B [1aBa 8.

COB,I[&I‘/JITG H€O6XO,ILI/IMYIO nepapxuio KaTaJIOroB, BbIIIOJIHUB CJI€OVIOIIYIO KOMaHAYy OT MMEHMU root:

mkdir -pv $LFS/{etc,var} SLFS/usr/{bin,lib,sbin}

for i in bin 1lib sbin; do
1n -sv usr/$i SLFS/Si
done

case $(uname -m) in
x86_64) mkdir -pv SLFS/1ib64 ;;
esac

[Tporpammel B ['1aBa 6 GyIyT CKOMITMIMPOBAHbI C TIOMOIIBIO KpOCC-KoMIIATOpa (6osiee mogpobHas nHpopmarms
npuBeneHa B pasgesne TexHUYecKue MpuUMeuyaHus 1Mo COOPOYHBIM MHCTpymMeHTaM). YTOObI OTAEIUTb KpOCC-
KOMIIWISITOP OT APYTMX MpOrpamM, OH OymeT yCTaHOBJIEH B CHelMajabHbIi Kartasior. Co3maiiTe 3TOT KaTajor C
MIOMOIIBIO CJIEAYIOIIEN KOMaH/Ibl:

‘mkdir -pv SLFS/tools

'i IIpumeuanue

Pemakroper LFS HamepeHHO pelnayu He MCIIO/Jb30BaTh Karajor /usr/lib64 . B mpoilecce c6opku
MpeATPUHMMAETCS PSI, I11aroB, YTOObI YOeIUTbCS, YTO HAOOP MHCTPYMEHTOB He OyIeT ero UCIoJIb30BaTh.
Ecau nmo kakoyn-mmbo MpuuMHe 3TOT KaTajor IMOSIBUTCS (3TO MOSKET IPOU3OMTHU, €CJIM Bbl JOIYCTUIN
OIIIMOKY, CJIeaysl MHCTPYKIIMSIM, MJIY IIOTOMY UTO Bbl YCTAHOBMJIM OVHAPHBIN ITAKeT, CO3AaBILNIA €r0 TOCIe
c6opku LFS), 370 MOKeT mpuBeCTH K MOJIOMKE Ballleil CUCTEeMbI. BbI JOJIKHBI ObITH YBEPEHbI, UTO 3TOTO
Karayiora He CyIIeCTBYeT.

4.3. Co3pgaHue nonb3oBartens LFS

HpI/I BXOOe B CUCTEMY I10[ YHETHOﬁ 3allMChIO root OOIIYIIeHMe O,ELHOI‘/JI OILIMOKY MOXKET IMpUBECTU K ITIOBPEXIOEHNIO
WJIN pa3pylmieHNnI0 CUCTEMBbI. HOBTOMY IMMakeTbl B CJIEAYIOIIMX OBYX IJIaBaX CO6I/IpaIOTC${ MN3-TIO[, yquHOﬁ 3alncn
HEeIIpUBMJIETMPOBAHHOI'O ITOJIb30BATE . Bb1 MoskeTe 1cronbp30BaTh CBOE COOCTBEHHOE MMSI II0JIb30BaTe I, HO YTOOBI
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YIIPOCTUTHh HACTPOMKY paboueii Cpefbl, CO3AANTe HOBOTO MOJIb30BaTeS C MMeHeM 1fs, KOTOPbIiA SIBISIETCS] WIEHOM
OIHOVMMEHHOM TPYIIIbI U BBITIOJHSINTE KOMaH/Ibl M3-TIOf, 3TOM YUYETHOM 3amucu B mmpoiiecce ycTaHOBKU. OT uMmeHU
TI0JIb30BaTeJISI root BBITTOJIHUTE CAEAYIOIMe KOMaHIbl, YTOOBI T06ABUTH HOBOT'O MOJTb30BaTeJIs:

groupadd 1fs
useradd -s /bin/bash -g 1fs -m -k /dev/null 1fs

3HayeHMe IapaMeTPoOB KOMaHAHOM CTPOKM:

-s /bin/bash
YcranasnuBaet bash 060/104KOI IO YMOJTYaHUIO /IS TTOJTb30BaTesis 1fs.
-g Ifs
Ora onuus go6aBISeT MoIb30Baresst 1fs B IpyIny 1fs.
-m
Co3spmaer moMallIHMI KaTaJIor OJ1s II0JIb30BaTess 1fs.
-k /dev/null
ITOT mapaMeTp MpeaoTBpalllaeT BO3MOXKHOE KOMpoBaHue (aiiioB 13 IpeayCTaHOBJIEHHOI'O Habopa KaTaIoroB
(10 yMOT4aHUIO /etc/skel ) ITyTeM M3MEHEHMsI MECTOIOJIOKEHMST BBOJIAa Ha creluaibHoe null-ycTpoicTBo.
1fs
STO MM HOBOT'O I10OJIb30BaTeJIS.

Ecu BbI XOTMTE BOMTHM B CUCTEMY KakK 1fs WM MTePEKITIOUNTHCS Ha 1fs U3 YUETHO 3aIMCH HETTPUBWIETMPOBAHHOTO
MOJIb30BaTessl (B OT/IMYME OT MEePEeKJIIoUeHMs Ha MoJIb30Baresis 1fs Mpy BXOAEe B CUCTEMY Kak root, JJiSi KOTOPOTO
He TpebyeTcsl maposib MOIb30BaTess 1fs), BAM HEOOXOAMMO YCTAaHOBUTD NapoJIb s 1fs. BelmosnHuTe ciemyomryio
KOMAaH/Iy OT MMEeHM IOJIb30BaTesIs root, YTOObI YCTAHOBUTD MAPOJIb:

passwd 1fs

Hpe,ILOCTaBbTe I10JIb30BATE/IIO 1fs ITOIHBIN OOCTYII KO BCeéM KaTaJioraM B IIaIlKe SLFS, Ha3HauuB 1fs Bjage/blieM:

chown -v 1fs S$LFS/{usr{,/*},1lib,var,etc,bin, sbin, tools}
case $(uname -m) in

x86_64) chown -v 1fs SLFS/1ib64 ;;
esac

'i IIpumeuanmue

B HEKOTOpBIX XOCT-CMCTEMAax CJIEAVIOAs KOMaHAa He BBINMOJHSIETCS [O/DKHBIM 00pas’oM U
IIPMOCTaHAB/IMBAET BXO, I0Jb30oBaress 1fs B poHoBoM pexkume. Ecyim nmogckaska "Ifs:~$" ne nosisisiercs
cpasy, BBof, KoMaH bl fg ycTpaHuT mpobsemy.

3arem 3amyCcTuTe 060JI0UKY, PAOOTAIOIIYIO OT MMEHM MOJIb30BaTesIsl 1fs. DTO MOKHO CIeJ1aTh, BOMAS B CMCTEMY KaK
1fs Ha BUPTyaJIbHOM KOHCOJIM VI C TIOMOILIbIO CIEAYIOIIE/ KOMaHIbl 3aMeHbI/TIepeKTFOUeH ST TT0Tb30BaTeJIs:

su - 1fs

ApryMeHT «-» IepemaeT 3HaYeHMe KOMaHIe Su IJIs 3aITyCKa 0O0JIOUKM BXOJa B CUCTEMY, a He OOBbIYHOM 0O0JIOUKMA.
PaszHuia MeXXay STMMM ABYMS TUITaMM 000J10ueK rmoapo6Ho onvcaHa B bash(1) u info bash.

4.4. HacTpoiKa OKpy)XeHus

Hactpoum xopoiiio paboTaroiiee OKpy>KeHMe, CO3[laB ABa HOBBIX (haiiyia 3amycka ajisi o6omouku bash. Boiigs B
CHCTeMY Kak I10JIb30BaTesb 1fs, BBeOUTE CJAEOYIOLIYI0O KOMaHy, YyTOOBI CO3[aTh HOBBIN .bash_profile

cat > ~/.bash_profile << "EOF"
exec env -i HOME=SHOME TERM=STERM PS1='\u:\w\S$ ' /bin/bash
EOF
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[Ipu BXome B cuCTeMy MO, yYETHOM 3aM1ChIO NOJIb30BaTes 1fs VI ITPY MepeK/TIoueH Ha 1fs, MCIOIb3ysl KOMaHTy
SU C OIIMeN «-», HauaJbHasi 000JI0UKa ITPeCTaB/sieT cob60i 060/10UKy [0gin, KOTOpast UMTaeT JaHHbIe U3 /etc/
profile xocTa (KOTODbIf, BEPOSITHO, COEPSKUT HEKOTOPbIE HACTPOVKM U TepeMeHHbIe Cpefibl), a 3aTeM .bash_
profile . KomaHna exec env -i.../bin/bash B daiiiie .bash_profile 3aMeHseT 3amylIeHHYIO0 060JI0YKY HOBOM, HE
comepskalllei epeMeHHbIe Cpeibl, 32 UCK/IIOUEHMEM IepeMeHHbIX HOME, TERM, 1 PS1. OTO rapaHTUPYET, YTO HUKAKME
HesKeJlaTeIbHbIe U MMOTEHIMATbHO OMacHble TIepeMeHHbIEe CPebl 3 XOCT-CUCTEMbI He MOMAaayT B Cpely COOPKN.

HoBbli1 5K3eMIUIIp 060JI0UKY IIPeCTaB/IsIeT co00i non-login 060JI0UKY, KOTOpasi He CYMTHIBAET Y HE BBITIOJIHSIET
comepskumMoe GaiyioB /etc/profile U .bash_profile , a BMECTO 3TOrO BBIMTOJIHSIET UTeHMe U3 ¢aiia .bashrc .
Cosparite dait .bashrc :

cat > ~/.bashrc << "EOF"

set +h

umask 022

LFS=/mnt/1fs

LC_ALL=POSIX

LFS_TGT=$(uname -m)-1fs-linux-gnu
PATH=/usr/bin

if [ ' -L /bin ]; then PATH=/bin:SPATH; fi
PATH=SLFS/tools/bin:SPATH
CONFIG_SITE=SLFS/usr/share/config.site
export LFS LC_ALL LFS_TGT PATH CONFIG_SITE
EOF

3HaueHMe HaCTPoeK B .bashrc

set +h

Komanpa set +h otkimiouaer xsmi-byHkuuio bash. XerpoBaHue siBisieTcst mosnes3Hoi dyHKiuen —bash
UCIIO/Ib3yeT Xell-Tabiuily IJ1s1 3allOMMHaHMUSI MOJIHOTO MYTU K MUCIOJIHgeMoMy Gaiimy, uyToObl 136exKaThb
MHOTOKPATHOTO TOMCKa OJHOTO ¥ TOTO K€ MCIIOJHsIeMoro ¢aiyia B IepeMeHHON OKpYy>KeHust PATH. OmgHako
HOBbIe MHCTPYMEHTbI TpeOyeTCsl MCIOIb30BaTh CPa3y ke Mocje uX ycTaHOBKU. OTK/IoueHne X3I-QyHKIH,
3acTaBsieT 0OO0JIOUKY MCKaThb TMepPeMeHHYIO OKpY>KeHMsI PATH, BCSIKMIA pas3, KOrja ImporpamMmy Heo6XOmumo
3amyCTUThb. TakuM oOpa3oM, OOOJIOYKA HAUAET BHOBb CKOMITWJIMPOBAHHBbIE MHCTPYMEHTHI B $LFS/tools/
bin , KaK TOJIbKO OHM CTaHyT JOCTYIHbI, He 3allOMMHAs MPeIbIAYIIYI0 BEPCUIO TOM 3Ke MPOrpaMMbl,
MPeOCTaBIeHHYIO XOCT-IUCTPUOYTUBOM, B /usr/bin MM /bin .

umask 022
VYcTaHOBKa 3HaueHMs TMOJIb30BATEIbCKOM Macku cosmanusi ¢aiioB (umask) 022 rapaHTMpyeT, UTO BHOBb
co3pmaHHble ¢anbl ¥ KaTaJaoru JOCTYIIHbI JIJIS1 3aIMCH TOJIBKO MX BIIAZEbIly, HO OYIyT JOCTYIIHbI /ISl YTEHUS U
BBITIOJIHEHMSI OCTAJIbHBIM ITOJTb30BaTeJISIM (ITPU YCIOBUM, UYTO CUCTEMHbIN BbI30B open(2) UCTIONb3yeT PeXXUMbI
110 YMOJTYaHMIO, HOBbIE (halijibl IoIyyar paspeiieHnus 644, a karayioru 755).

LFS=/mnt/1fs
[TepemenHast OKpy>keHMsI LFS TOKHA YKa3bIBaTh HAa BBIOPAHHYIO TOUYKY MOHTUPOBaHMSI.

LC_ALL=POSIX
[lepemenHast LC_ALL ympaBisieT JIOKaJu3alMeil OmpefeseHHbIX MporpamMM, M (GOpMMUpyeT COOOIIeHUS B
COOTBETCTBUM C JIOKa/IM3alMel YKa3aHHOM CTpaHbl. YcTaHOBKA B LC_ALL 3HaueHus «POSIX» mmn «C» (oHU
9KBUBAJIEHTHbBI) TAPAHTUPYET, YTO BCe OymeT paboTaTh JODKHBIM 06pa3oM B cpefie KPOCC-KOMIMJISIIIVN.

LFS_TGT=$(uname -m)-1fs-linux-gnu
[lepemenHass LFS_TGT ycCTaHaBAMBaeT HeCTaHIApTHOe, HO COBMECTMMOE OIMCaHMe KOMIIbIoTepa MAjist
MCIIOIb30BaHMsI TIPU CO3[AHUM KPOCC-KOMITWJISITOpA ¥ KOMITOHOBIIMKA, @ TakyKe IMPU KPOCC-KOMIUJISILIMMI
BpeMeHHOro Habopa MHCTpyMeHTOB. JlomnonHuTebHasi MHopMalus 06 3ToM IpeacTaBieHa B TexHuueckue
npyMeyaHust o COOPOUHBIM UHCTPYMEHTaM.

PATH=/usr/bin
MHorue coBpemeHHble TUCTpuOYTUBbI Linux o6benuumim /bin ¥ /usr/bin . B 3TOM cytyuae cTraHmapTHOM
nepemMeHHOM PATH HeOOXOIMMO YCTaHOBUTD 3HaueHue /usr/bin/  1jst okpykeHust u3 I'masa 6. Korga ato He
TaK, CJIeAyIoIIasi CTpOKa JOGAaBUT /bin K MyTH.
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if [ ! -L /bin ]; then PATH=/bin:SPATH; fi
Eciu /bin  He SIBJISIETCSI CMMBOJIMYECKOM CCBIJIKOM, TO €r0 He06XOmMMO NOOABUTD B IIEPEMEHHYIO PATH.

PATH=SLFS/tools/bin:SPATH

ITomectuB $LFS/tools/bin nepef, CTaHAAPTHBIM PATH, KPOCC-KOMITMJISITOP, YCTAHOBJIEHHBIM B Havase
['maBa 5, Gymer o6HapyskeH OOGOJIOUKOM Cpasy IOC/Ie ero YCTaHOBKM. DTO, B COUYETAHMM C OTK/IIOUEHMEM
XeIIMPOBaHMsI, OTPAHNYMBAET PUCK MCIIOIb30BaHMST KOMITUJIATOPA XOCTa BMECTO KPOCC-KOMITWIISITOPA.

CONFIG_SITE=SLFS/usr/share/config.site

B I'maa 5 u I'maBa 6, eciu 9Ta mepemMeHHast He 3ajaHa, ciieHapuu configure MOIyT MOMBITATHCS 3aTPY3UTh
9JIEMEHTBI KOHQUIypalyu, crielupuuHbIe IJi1 HEKOTOPbIX AUCTPUOYTUBOB, U3 /usr/share/config.site B
xocT-cucreMme. [lepeornpenenure e€, yToObI MIPEAOTBPATUTD MOTEHIIMATbHOE BIIMSIHME XOCTA.

export ...

[IprBeneHHbIE BbIllle KOMaHAbl YCTAHOBWIY HEKOTOPbIE ITepeMeHHbIe, YTOObI CIe/IaTh X BUAVMbBIMU B JIIOOBIX
BJIOYKEHHBIX 000JIOUKAX, MbI 9KCITOPTUPYEM MX.

! BasxHo

HekoTopbie KoMMepueckye quCTpUOYTUBbI JOOABIIIIOT HEOKYMEHTUPOBAHHBIN 9K3eMIUISIp /etc/bash.
bashrc mast manmpanm3saimy bash. DT1oT a1 MOTEHIMATbHO MOKET M3MEHUTh CPeNy IMOTb30BaTesIs
1fs TakuM 06pa3oM, UTO 3TO MOXKET MOBJIMATb Ha COOPKY BakHbIX MmakeToB LFS. UTo6b1 yoenuThest, 4To
T0JIb30BaTeIbCKasl cpena 1fs uucTa, MpoBepbTe Haauume daiia /etc/bash.bashrc U, eCiM OH eCTb,
nepeumenyiTe ero. OT MMeHM MOJIb30BaTeJIS root, 3aIyCTUTE:

‘ [ ! -e /etc/bash.bashrc ] || mv -v /etc/bash.bashrc /etc/bash.bashrc.NOUSE

Korpa nonb3oBaresnb 1fs 6osblile He HY>KeH (B Havyasie [71aBa 7 ) Bbl MOKeTe 6€30MacHO BOCCTaHOBUTD /
etc/bash.bashrc (110 KeylaHMIO).

O6parure Buumanue, uro naker LFS Bash, koropsiit Mbl cosmamum B Pasmen 8.36, «Bash-5.2.32», e
HACTPOEH Ha 3arpy3Ky MM BbIIIOJIHEHNE /etc/bash.bashrc  , mo3TOMY 3TOT (paii Gecriose3eH B TOTOBOM
cucreme LEFS.

[T MHOTMX COBpPEMEHHBIX CHCTEM C HECKOJbKMMM Ipoleccopamyu (MM SIApamMy) BpeMsl KOMITMJISIIMM TaKeTa
MOKHO COKPaTUTh, BBIMIOJHUB «IIapajuIejbHYI0 COOPKY», OO YCTAaHOBUB MEPEMEHHYIO Cpelbl, JIMOO COOOIIMB
nmporpaMme make, CKOJIbKO siiep 3ajeiicTBoBath A1 c6opku. Hampumep, mporieccop Intel Core i9-13900K umeet 8
spep P (mpousBomurenbHOCTh) U 16 simep E (sHeprosddekTMBHOCTS), ssApo P MoskeT ogHOBpeMEHHO 3aITyCKaTh JIBa
MIOTOKA, II03TOMY Kaxkzaoe simpo P Mmopempyetcs simpom Linux Kak 1Ba JJormyeckux siapa. B pesynbrare nomyyaercst
32 norumveckux sigpa. OueBUIHBIN CIOCOO 33/1€/iICTBOBATh BCE TH JIOTMYECKME sIpa - pa3pelnTh make co3gaBaTh
10 32 3agaHuii COOpKMU. DTO MOKHO Clie/aTh, IlepenaB MmapaMeTp -j32 KomaHae make:

make -j32

N YCTaHOBUTE IEPEMEHHVYIO OKpY>KeHUsI MAKEFLAGS, 1 ee comeps>kumMoe 6y,ueT dBTOMATNUYECKU MCIIOJIb30BATbCS
make B KauecTBe ImapamMeTpoB KOMEIH,HHOI‘/JI CTPOKU:

\ export MAKEFLAGS=-j32

! BaskHo

Hukorma He mepemaBaiiTe mapameTp -j 6e3 HoMepa B make 1 He ycTaHaBIMBaiTe TaKOM IapaMeTp B
MAKEFLAGS. MHaue make 6ymeT cosmaBaTh GeCKOHEYHbIE 3aJaHMUsT COOPKM, UYTO BBI3OBET ITPOOIEMBI CO
CTaOMJIBHOCTBIO CUCTEMBI.
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YTo6bl MCIIOIB30BATh BCE JIOTMUYECKME SMpa, NOCTYIIHbIE I cOOpKM makeToB B I7aBa 5 u I'ymaBa 6, ykaskure
napameTtp MAKEFLAGS B .bashrc cenvac :

cat >> ~/.bashrc << "EOF"
export MAKEFLAGS=-jS(nproc)
EOF

3ameHnTte $(nproc) KOJIMYECTBOM JIOTUUECKUX SIIep, KOTOpbIE Bbl XOTUTE MCIIOJIb30BaTh, €CIM Bbl IJIAHUPYETE
MCIIOJIb30BaTh HE BCE JIOTMUYECKMeE spa.

HaKOHEI_[, YTOOBI Y6e,ZLI/ITbC5{, YTO Cpena IIOJHOCTBIO IIOATrOTOBJIEHA MOJIA C60pKI/I BpeMeHHbIX MHCTPYMEHTOB,
nepeqMTaIZTe TOJIBKO 4YTO COB,ELaHHbIIZ I'IpO(bI/IJ'Ib IMOJIb30BaTeJId:

‘ source ~/.bash_profile

4.5. 0 SBU (CtaHgapTHas eguHuLa BpeMeHUu cO0pKn)

MHorue roay Xotesu 6bl 3HaTh 3apaHee, CKOJIbKO TPUMEPHO BpeMeHM MOTpe6yeTcs I1s1 KOMIWIISIIIUY M YCTAaHOBKY
Kaskgoro nakera. [Tockonbky Linux From Scratch moskeT 6bITh COOpaH Ha pas3IMyYHbIX CUCTEMaX, HEBO3MOXKHO J1aTh
TOYHYIO OIleHKY BpeMeHu. CO0pKa caMmoro 60JIbIIOro makera (gcc) saiiMeT OKOJIO 5 MUHYT Ha ObICTPBIX CHUCTEMaX,
HO MOJKET 3aHSITb HECKOJIbKO JHEN Ha 6oJiee MejieHHbIX KoMITbloTepax! BMecTo dakTmueckoro BpeMeHu B KHUTE
MCIIOJIb3YeTCsl IToKa3aTe b ''cTaHgapTHas emuHuiia Bpemenn coopku’ (SBU).

[Tokasarenp SBU paccumtbiBaeTcst cienyrommm obpasoM. [lepBbIM mmakeToM, KOTOPbIV HY;KHO CKOMITUJIMPOBATD,
apisieTcs binutils B I'taBa 5. Bpems, Heob6xoayumoe 151 KOMIWISILIVY 3TOTO ITaKeTa C MCIIO0/Ib30BaHMeM OFHOIO Apa,
OymeT Ha3bIBATHCSI CTAHIAPTHOM enuHuIlel BpemeHnu c6opkyu mav SBU. BpemMs KOMIUISLIMY OCTaIbHbIX ITAKETOB
OyzeT pacCYMTaHO OTHOCUTEJIbHO 3TOTO BPEMEHM.

Hanpumep, pacCMOTpHUM IMaKeT, BpeMst KOMITWIISILIMM KOTOporo cocrasisieT 4,5 SBU. Dto o3HauaeT, 4To ec/iy Balllei
cucTeMe MoTpe6oBaioch 4 MUHYTBI IJIs1 KOMIWISLMM U cOOPKM MepBoro mpoxona binutils, To gjst cG0pkM 3TOrO
nakera norpebyercst npumepro 18 muuyT. K cyacTbio, B OOJBIIMHCTBE CJTy4aeB, BpeMsI COOPKM MEHbIIIEe, YeM Y
binutils.

B uesiom, Bemmmumua SBU He coBcem TOUYHA, IMTOCKOJIbKY OHA 3aBUCUT OT MHOKeCTBa (haKTOpOB, HAUMHasI OT BepCUM
GCC xoct-cucrembl. OHa TTpUBeIEHbI 3[€Ch, UTOOBI AATh OLIEHKY TOTO, CKOJIbKO BpeMeHM MOXKET MOTpe6oBaTbCs
D711 COOPKM MaKeTa, HO B HEKOTOPBIX CIyYastX IMAPbI MOT'YT OT/IMYATHCS HA AECSITKY MUHYT.

B coBpemMeHHBIX MaTepPMHCKMX IIJIaTaX €CTh BO3MOKHOCTb YIPAB/ISITh TAKTOBOM YaCTOTOM Ipolieccopa. ITo
MOKHO C/ieJIaTh C TIOMOII[bIO KOMaH/IbI, Takoii Kak, powerprofilesctl. lanHas BO3MOKHOCTh OTCyTCTBYeT B LFS,
HO MOKeT ObITb AOCTYHHA B XocT-muctpubytmBe. [Tocie c6opkmu LFS ympaBneHme mpousBOgMUTENTbHOCTBIO U
9JIEKTPONUTAHNEM MOKHO JOOABUTh B CUCTEMY C ITOMOIIBIO MHCTPYKIIMIA, OMMMCAaHHbIX Ha cTpanuiie BLES power-
profiles-daemon.

[Tepen nsmepeHnem BpeMeHM COOPKY JTFOOOTO MTaKeTa pEKOMEHYeTCs 33/1e/iCTBOBATh MPOQIIb IHEPrOMOTPeOIEHNST
CUCTEMbBI, HACTPOEHHBIN Ha MaKCMMAaJIbHYIO MTPOU3BOIUTETLHOCTD (M MAaKCMMAJIbHOE SHEPronoTpebeHne).

B mpotuBHOM cityuae nsmepeHHoe 3HaueHne SBU MoKeT ObITh HETOUHBIM, ITOCKOJIbKY CMCTEMA MOSKET MO-pPa3HOMY
pearupoBaTh Ha cO0pKy binutils-pass1 mau gpyrux maketos.

VwmeiiTe B BUIY, UTO Aake eCay AJjisI 0OOMX TAKETOB MCIIOIb3YeTCS] OOVH M TOT ke Mpodwib, Bce paBHO MOTYT
BO3HMKHYTb CYyIIECTBEHHbIE HETOYHOCTH, MOCKOJbKY CHCTEMa MOKET pearupoBaTb MeJjIeHHee, eCau CUCTeMa
MTPOCTaMBAET MPY 3aITyCKe MPOLeAYPbI COOPKM. YCTAaHOBKA AJ1s TPOMWIIS MUTAHUS PESKMMA «ITPOU3BOIUTETbHOCTD»
CBefeT K MUHUMYMY 3Ty TIpobsiemy. M, oueBuaHO, 3TO Takke ycKopuT c60pky LFS.

Eciin powerprofilesctl noctymnen, BBegute komanay powerprofilesctl set performance, 4To6s1 BbIOpaTh Mpodniib
npoussoauTensHocTb. HeKoTOpbie OUCTPUOYTMBBI [JIs1 YIIpaBieHuUs] pobuIsaMy TTpefoCTaBIsIiOT KoMaHay tuned-
adm Bmecto powerprofilesctl, B stux guctpubytuBax BBemure kKoMaHAy tuned-adm profile throughput-
performance, uTo6b1 BbIOpATh MPOMUIIb NPOUSBOAUTENBHOCTb.
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"h IIpumeuanue

Korma mcrnonb3yercsi HeCKOJNBKO siaep, emuHuibl usmepenus SBU 6ymyT pasimyaTbes emne OoJblile,
yeM OObBIYHO. B HeKOoTOphIX iIydasgx make MOPOCTO 3aBEepIINTCS OIIMOKOM. AHAMNU3 BBIXOTHBIX
JaHHBIX IIpollecca cOOpPKM TakKe OymeT 6oJiee CJIOKHBIM, IMOCKOJbKY CTPOKM PasHbIX ITOTOKOB OYOyT
yepemoBaTbcs. Eciv BbI CTOJKHY/IMUCH C TPOO/IEMOI Ha 3Tare COOPKY, BEPHUTECH K COOPKE Ha OIMHOM SIIIpe,
YyTOOBI MTPOAHAIM3MPOBATh COOOIIEHNS 00 OIIMOKaX.

[IpencraBiieHHbIE 3eCh 3HAUEHMSI BpeMeHM 151 BCeX MaKeToB (3a uckioyeHneM binutils-pass1, kKoTopbii
cobupaeTcst Ha OMHOM SIipe) pacCUMTaHbI IIPU MUCIIOIb30BaHMM UeTbipex simep (-j4). Bpems, ykazaHHoe B
r71aBe 8, Tak>Ke BKJIIOYAeT BpPeMsI BBITIOJTHEHMS perpeCCMOHHbBIX TECTOB JJIs1 TaKeTa, eC/IM He yKa3aHo MHoe.

4.6. O Habopax TecToB

BoJbIIMHCTBO MaKeTOB MPeoCTaB/IsIOT Habop TeCTOB. 3allyCcK Habopa TeCTOB /IS TOJIbKO UTO COOPAHHOrO IaKeTa
— XOpollast uaest, IOTOMY YTO OH MOXXET 00eCIIeUNTh «IIPOBEPKY PabOTOCIOCOGHOCTM», YKAa3bIBAIOIIYIO, UTO BCE
CKOMITMIMPOBAHO ITpaBuyibHO. Habop TeCcToB, KOTOPBIN IMTPOXOAUT CBOV HAaOGOP ITPOBEPOK, OOBIYHO TOKA3bIBAET, UTO
makeT paboTaeT Tak, Kak 3amyMast paspaboTunk. OHAKO 9TO He TapaHTUPYET, UTO MaKeT IMOJTHOCTbIO 6e3 OIIMOOK.

HekoTtopble HaGOpbI TECTOB OOJIee BaskHbI, yeM Apyrue. Hampumep, Habopbl TECTOB [IJ11 OCHOBHBIX MHCTPYMEHTOB
— GCC, binutils n glibc — uMerOT mepBOCTelleHHOE 3HAUEHME M3-3a UX ILEHTPaJIbHOM POJM B IPABUIHHO
dbyHkIMOHMpYIOIIEN cucteme. BoimonmHenne Hab6opoB TectoB mis GCC u glibc mMoskeT 3aHSTb OueHb MHOTO
BpeMeH!, 0COOEeHHO Ha MeIJIEHHOM 0O00pYIOBaHMM, HO X BBITIOJTHEHME HACTOSTEIbHO PEKOMEHTYeTCSl.

% IIpumeuanmue

3amryck HabOpOB TECTOB, OMMCAHHbIX B I'71aBa 5 u I'71aBa 6, He MMeeT CMbIC/IA, TOCKOJIBKY MTPOrPaMMBbI
KOMITMJTUPYIOTCSI C IIOMOII[bIO KPOCC-KOMITUJISITOPA, OHM, BEPOSITHO, HE MOT'YT paboTaTh Ha XOCTe COOPKU.

PacnipocrpanenHoit mpobjieMoin mpu 3amycke HabopoB TectoB Ay binutils m GCC gBiaseTcs HexBaTKa
nceBgorepMuHaioB (PTY). OTo MokeT mpuBECTM K GOJBIIIOMY KOJIMYECTBY HEyHAuHbIX TeCTOB. [IpMuMH MOKeT
ObITb HECKOJIbKO, HO HamboJiee BepOSTHAs MpUUMHA 3aK/IIOYAeTCs B TOM, YTO B XOCT-CHCTEME HENpPaBWIbHO
HacTpoeHa (aiioBas cucTema devpts. DTOT BOMPOC Oojiee MOAPOOHO OOCYKIAeTCsl Ha CTpaHulle https://mirror.
linuxfromscratch.ru/lfs/faq.html#no-ptys.

WHuorpa HaboOpbl TECTOB He paboTaloT, MO MPUUYMHAM, O KOTOPbIX 3HAIOT Pa3spabOTUYMKM M KOTOPbIE OHU CUUTAIOT
HeKpUTUYHbIMU. ITpocMOTpUTE SKypHAJIbI, pacroioxkeHHbIe IO aapecy https://mirror.linuxfromscratch.ru/lfs/build-
logs/12.2/, aTOOBI TIPOBEPUTD, OKUIAOTCS JIX COOM. DTOT CAUT aKTyaseH JJis BCeX HaOOpOB TECTOB, OMMCAHHBIX
B KHUTE.
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YacTtb Ill. CoopKa Kpocc-komnunaTopa
N Habopa BPpeMEeHHbIX MHCTPYMEHTOB
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BaXHbIW npegBaputenibHbIN MaTepuan

BBepeHue

OTa yacTb pasfesieHa Ha TPy 9Tala: BO-TEePBbIX, COOpKA KPOCC-KOMIIMJISITOPA U CBSI3aHHBIX C HUM OMOJIMOTEK; BO-
BTOPBIX, UCIIO/Ib30BaHMe 3TOr0 HabOpa MHCTPYMEHTOB )11 COOPKM HECKOJBKUX YTUJIUT TaKMM 0OpPa3’oM, UTOObI
M30JIMPOBATh UX OT OCHOBHOTO AMCTPUOYTUBA; B-TPETbMX, BXOH B cpemy chroot (4To emié€ 6GoJibliie yIydliiaeT
M3OJIALIMIO OT XOCTa), ¥ COOpPKA OCTABIIMXCSI MHCTPYMEHTOB, HEOOXOAMMBIX [IJIS CO3IaHMST KOHEYHOM CUCTEMBI.

! BasxHo

ViMeHHO 37eCh HAUMHAETCST HACTOSIIIAst paboTa Mo cO0pKe HOBOM CUCTEeMbI. TpebyeTcst O4eHb TIIATETbHO
CJIEOAUTD 3a TEM, IlTO6bI MHCTPYKIUMU BLITNTOJIHAIMCHD TOYHO TaK, KaK OHM IIPMBEOEHDbI B KHUT'€E. BbI JOJI>)KHBI
TIOTIBITAaThCSI TIOHATh, YTO OHM JIEJIAlOT, M KaKuM Obl HM GbUIO Ballle JKeJIaHMe CKOpee 3aKOHUUTb COOPKY,
BaM CJIeoyeT BO3[EpsKaTbCs OT CJEMOro HabGopa KomaHz. UuraiiTe HOKYMEHTAalMIO, €CJAM Bbl UTO-TO
He moHuMaere. KpomMe Toro, cjienute 3a pesy/bTaTOM BBITIOJTHEHMST KOMaH/, OTIIPaB/sis JIOT B ¢aiii ¢
TIOMOIIIBIO YTUJIUTHI tee. DTO YIIPOoIIaeT OT/IaKY, €CJIM UTO-TO MONMAET He TaK.

Crnepyrollimii pasgesn IpencTasisieT coO0M TeXHMUeCKoe BBeleHMe B Ipoiiecc cOOpKM, a CAeAyoIuii 3a HUM,
COIEPKUT OYE€HDb BasKHbIE OOIIie MHCTPYKIMY 10 KOMITVIISIIVINL.

TexHun4yeckue npmnmeyaHus no CGOpOLIHbIM MHCTPYMEeHTaM

B 3TOM pasmesie 0ObICHSIOTCS PUYMHBI Y HEKOTOPbIE TEXHUUYECKME AeTallu, JIesKallyie B OCHOBE COOPKM MaKeTOB.
He o06st3aTeibHO cpa3y MOHMMATh BCE, UYTO COMEPSKUTCS B 9TOM paszesie. bosbiiias yacTb 3ToM MHGOpMAaLuu CTaHeT
6osiee TIOHSTHOM TOCJE BBIMOJHEHUST (GakTuuecko c6opku. BosBpaiiaiiTech ¥ NepeunThIBAiTe STOT pasfes B
JII060€e BpeMs 110 XOmy COOPKM.

OcnoBHag 3amaua ['1aBa 5 1 [1aBa 6 cOCTOUT B TOM, YTOOBI CO31aTh BPEMEHHYIO 06J1aCTh, COIEPIKALIYIO 3aBEIOMO
MICIIpaBHbIN HAaOOP MHCTPYMEHTOB, KOTOPbIE MOXKHO M30JIMPOBATh OT XOCT-CUCTeMbI. VCIonb30BaHUM KOMaH/IbI
chroot B nocenyiommx IaBax, 00eCIeunT YUCTYIO0 U 6e30TKasHyr cObopky 1esneBoi cuctembl LES. Tpormecc
cOOpKM pa3paboTaH TakKMM 0Opa3oM, YTOObI CBECTY K MMHMMYMY PUCKU JIJIST HOBBIX UMTaTeJIell U B TO K€ BpeMsI
0b6ecrieunTh HaMbOOJIBIITYI0 0OPa30BaTe/bHYIO IEHHOCTD.

Co6opka MHCTpyMeHTapusi OCHOBaHa Ha Ipoliecce kpocc-komnunayuu. Kpocc-KoMmmsiiys: 0ObIYHO MCIIOIb3YeTC s
I COOPKY KOMITUJISITOPA Y €0 MHCTPYMEHTOB /151 MAIlIMHbBI, OTJIMYHOM OT TOM, KOTOPAst MCIOJb3YyeTCs AJ1s1 COOPKHA.
Crporo rosopsi, 310 He Tpebyercst mig LFS, Tak Kak MaimHa, Ha KOTOpoy 6ymer paboTarh HOBasl CUCTeMa, Ta JKe,
YTO U MCTIOJIb3yeMmast 1)1t coopku. Ho y Kpocc-KoMmmiisiiimm eCTh 60JIbIlIoe TPeMYIIeCTBO, 3aK/TI0YaloIIeecs: B TOM,
YTO BCE, YTO MMOJBEPraeTcsi KpOCC-KOMIWIISALINM, He OYyZIeT 3aBMCETh OT OKPY>KEHMS XOCTa.

O Kpocc-KOMMUAALUN

"h IIpumeuanue

Kuanra LFS He siBnsieTcsl pyKOBOACTBOM M HE COHNEP’KUT OOIIEro PyKOBOACTBA IO CO3IAHMIO KPOCC
(w1 cOb6CTBEHHOTO) TysMueliHa. He Mcronb3yiiTe KOMaHAbl U3 KHUTU [JJISI KPOCC-TY/TUeliHa, KOTOPBIA
TUTAaHMPYyeTe MCIOJIb30BaTh JIJIsT KaKUX-JIMO0 APYTUX 1esieit, Kpome cosganus LES, eciu y Bac HeT mostHOTO
MIOHVMAaHMSsI, YTO BbI JieJIaeTe.

Kpocc-koMmmisiiiyst BKIIOYaeT B ceO6s HEKOTOPbIE KOHIIEMIMM, KOTOPbIE caMy IO cebe 3aCTysKUBAIOT OTAEJIbHOTO
pasmesia. XOTs 3TOT pa3mesl MOKHO MPOITYCTUTh IIPY ITepBOM UTEHUM, BO3BpallleHMe K HEMY TT033Ke OyIeT MoJIe3HO
JIJIST TIOJTHOTO TIOHMMAaHMSI TTpoIiecca.
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,H,aBaﬁTe orpene/imM HEKOTOpbi€ TEPMMHBI, MCITOJIb3yeéMbI€ B 3TOM KOHTEKCTe.

cOOpIIUK
9TO MalllHa, HAa KOTOPOM MbI cOOMUpaem rporpammbl. O6paTuTe BHMMaHME, UTO 3TOT KOMITbIOTEP YIIOMUHAETCS
KaK «XOCT» B IPyTUX pasesiax.
XOCT
5TO MalllMHa/CUCTeMa, Ha KOTOPOM OYIYT BBITIOJIHITLCS BCTPOEeHHbBIe mporpammbl. O6parnTe BHUMaHME, UTO
MCIIO/Ib3yeMOe 3[1eChb 3HaueHue CJI0Ba «XOCT» OTJIMYAeTCS OT TOTO, KOTOPOe NMPUMEHSIETCS B IPYTUX pa3fesiax.
1esb

MCIIOJIb3YETCS TOJIbKO OJISI KOMIIMJIATOPOB. 210 MalllrHa, OJId KOTOpOI71 KOMITMJIATOP CO34aeT KOM. OH MoXeT
OT/IMYATbCA KaK OT <<C60pI_LU/IKa>>, TaK M OT «XOCTa».

B kauecTBe mpumepa rpeacTaBuM CJIeIYIONIUN ClieHapui (MHOTa Ha3bIBaeMblIil «KaHAICKMM KpPeCTOM»): Y HaC eCTh
KOMIIMJISITOP Ha ME[JIEHHOM MalllHe, Ha30BEM €€ MallMHOM A ¥ KoMOuasaTop ccA. Y Hac TakKe ecTb ObICTpas
MaiHa (B), Ho 6e3 KoMIUIIITOpa, ¥ Mbl XOTUM CO3IaTh KOf, [Jis Apyron MmeayieHHoi MaiHbl (C). UTo6b1 cobpaTh
KOMITMJIATOP Jist MatHbl C, y Hac 6yzeTt Tpu sTara:

Oran (Coopumk XocCT Ilens |[eiicTBUe
1 A A B C6opka Kpocc-KoMnmsitopa ccl ¢ ucnosib3oBaHueM CCA Ha
MaimHe A
2 A B C C6opka Kpocc-KOMIMJISITOpa cC2 C UCIoJib30BaHueM ccl Ha
MaiiHe A
3 B C C C6opka kommuigTopa ccC ¢ MCIoIb30BaHMEM CC2 Ha
MaivHe B

3aTeM Bce Apyrue IporpaMmbl, HeoOXoayumble 1Ji1 MalyHbl C, MOT'YT ObITh CKOMITMJIMPOBAHbI C ITIOMOIIBIO CC2 Ha
6picTpoyt maiuHe B. O6paTtute BHMMAaHKe, YTO IO TeX IIOP, ITOKa B He MosKeT 3amycKaTh IIporpaMmMbl, COOpaHHbIE
o C, HeT criocoba MpoTeCcTUPOBaTh IPOrpaMMBbl, ITIOKa He OymeT 3amyiieHa cama MamyHa C. Hampumep, 4To6bI
3amyCcTUTh Habop TecToB Ha ccC Mbl MOKeM AOOABUTb YETBEPTbINA ITAIT:

Oran (CoopumK XocCT Ilens |[eiicTBUe

4 C C C ITepecob6parb u mpotectupoBath ccC, ucnonab3ysa ccC Ha
maiHe C

B IIPpUBEAEHHOM BBbIIIE ITpMMeEpPe TOJIBKO ccl u cc2 gBastoTcs KpOCC-KOMIMMJIATOPaMM, TO €CTb OHM CO30al0T KOA, OJIs1
MallIMHbI, OTJINYHOM OT TOI‘/JI, Ha KOTOpOﬁ OHM BBIITOJIHAIOTCA. KOMI'II/IJ'IHTOPI)I ccA n ccC CO30al0T KO/, OJis1 MallIMHBI,
Ha KOTOpOﬁ OHM BBITIOJIHSIOTCS. Takue KOMITMJIATOPbBI HA3bIBAIOTCS HAMUBHbIMU KOMIIMJIATOPAMM.
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Peanunsauusa Kpocc-komnunsauyum gna LFS

'i IIpumeuanue

Bce kpocc-komMnmipyembie MakeTbl B 3TOM KHUTE UCIOIb3YIOT CUCTeMY COOpKM Ha OCHOBe autoconf.
Cucrema c60pKM Ha OCHOBe autoconf MpMHMMAeT TUIIbI CUCTeM Bua cpu-vendor-kernel-os, Ha3piBaemMbie
cucteMHbIM TpurieToM. [lockombKy mose vendor yacTo He COmepsKUT 3HaueHusI, autoconf mMo3BossieT Bam
ONyCTUTD €ro.

[TpoHniiaTenbHBIN YMTATETh MOKET 334aThCsl BOITPOCOM, TIOUEMY HA3BaHME «TPUIUIET» MPUMEHSIETCS K
VMMEeHM U3 yeTbIpex KoMroHeHTOB. [Tose kernel u mosie os paHee MPUMEHSUTCh KaK €IVHbBIN 3JI€MEHT:
«system». Takast popma ¢ TpeMs MOJIIMM BCe ellle aKTyaJbHa JJIsT HEKOTOPBIX CUCTEM, HallpuMep, x86_
64-unknown-freebsd . Ho ngBe cucTeMbl MOTYT MCIIOJIb30BaTh OGHO M TO K€ SIAPO U BCE K€ ObITh
CJIVIIIKOM Pa3HbIMM, YTOOBI MICIIOIb30BaTh OAMHAKOBBIN TPUIUIET AJIsI X onvcanust. Hampumep, Android,
paboraroimii Ha MOOMJIbHOM Tesied)OHe MOJHOCThIO omndaeTcss ot Ubuntu, paboraroieii Ha ARM64
cepBepe, XOT OHM 06a paboOTarOT HAa OGHOM M TOM ke Tuile mpoueccopa (ARM64) u ¢ omHuM simpom
(Linux).

be3 cios smynsiy Bbl HE CMOSKETE 3aITyCTUTDh MCITOTHSIEMBIN (ailyl ¢ cepBepa Ha MOOMIbHOM TejedoHe
1 Haobopotr. Mrak, moje «system» ObLIO pasmeseHO Ha mojisg kernel M 0s, 4TOOBI OMHO3HAYHO WX
MHTepnpeTupoBarb. B Hamiem npumepe Android o6o3HayaeTcs Kak aarch64-unknown-linux-android
a Ubuntu aarch64-unknown-1inux-gnu

CJ/IOBO «TPUILIET» COXPAHWIOCH B JeKCUMKOHe. [IpocToii ciocob ompene/nTh TPUILIET Ballleil MalllMHbI
— 3amyCcTuTh ckpunT config.guess, KOTOPbI BXOOUT B MCXOOHBIM KOO MHOTMX TakeToB. Pacmakyiite
McXomHMKY binutils u 3amycTuTe CKpuUIT: ./config.guess, oOpaTuTe BHMMaHMe Ha BbIBOA. Hampumep,
IJist 32-paspsimHoro mporieccopa Intel BoiBog 6ymet i686-pc-linux-gnhu. B 64-6utHou cucteMe 3To 6ymeT
x86_64-pc-linux-gnu. B 6onpliMHCTBe cucTeM Linux MCIONB3YIOT ellle 6ojiee MPOCTYI0 KOMaHAY gCC -
dumpmachine, xoTopas pegoCTaBUT BaM aHAJOTMUYHYIO MHGOPMAIIHIO.

Bbl Takke OO/KHBI 3HaThb MMsS IOMHAMUYECKOTO KOMITOHOBIIMKA IUIaT(GOpPMbI, 4acCTO Ha3bIBa€MOIO
OVHAMMUECKMM 3arpy3uMKOM (He MyTaTb CO CTaHAAPTHBIM KOMITOHOBIIMKOM ld, KOTOpBIN SIBISIETCS
yacTbio binutils). JIuHaMmuyecknii KOMIIOHOBIIMK, ITpeIoCTaB/isieMblin glibc, HaxoguT U 3arpyskaet oo1ye
61b6MOTEeKY, HEOOXOAMMbIE TTPOrPAMMe, MOATOTaBIMBAET IIPOrPaMMy K 3aITyCKY, a 3aTeM 3aITyCKaeT ee.
Vims gyHaMy4eCcKOro KOMITOHOBIIMKA IJIsT 32-paspsimHoy MaiiHel Intel — 1d-linux.so.2 , a mjs 64-
paspsiIHbIX cUCTeM — 1d-1linux-x86-64.s0.2 . HapexxkHblit crmocob onpenennTs MMS JMHAMIYECKOTO
KOMIIOHOBIIIMKA — TIPOBEPUTDb CTYUYAMHBIN JBOMYHBINA (Al U3 XOCT-CUCTEMbI, BBITIOTHUB CJIEOYIOITYIO
KOMaHAy: readelf -1 <umsa ucnonHsemoro ¢amna> | grep interpreter U 3aUKCUPOBATH PE3yJIbTAT.
OdurmanbHbI MICTOYHMK, OXBATHIBAIOIIMI BCe IIaTGOpMbl, HaxoauTcs Ha suku-cmpanuue Glibc.

YT06BI CHIMUTMPOBATH KpOCC-KOMIWISLMIO B LFS, uMs Tpuriera Xocta HEMHOTO MTOAKOPPEKTUPOBAJIN, U3MEHUB
nosie "vendor" B mepemMeHHON LFS_TGT TakuM o6pasoM, uToObl OHO yKasbiBasio "Ifs". Mbl Takke MCIIOIb3yeM
rapametp --with-sysroot  TIpu c60pKe KPOCC-KOMITOHOBIIMKA ¥ KPOCC-KOMIIMJISITOPA, YTOGBI COOBIINTD UM, Tie
HATM HeoOXomyMble (aiibl XOCTa. DTO rapaHTUPYeT, YTO HM OIHA U3 IPOrpaMM, BXOAAIIMX B ['71aBa 6, He CMOKET
CChUIAThCS Ha GMOIMOTEKY HA MallHe COOPKM. JIJIsl KOppeKTHOM paboThl, 0OsI3aTe/IbHbI BCETO 1Ba 9TAarla, elle OfyH
PEKOMEH/TYeTCsI [IJIS1 TECTUPOBAHMS:

Oran (CoopumkK XocCT Lenp |deiicTBue
1 IIK ITK LFS |C6opka Kpocc-KoMOuasaTopa ccl ¢ 1CIoab30BaHMeM CC-pC
Ha [IK
2 IK LFS LFS |Co6opka kommmisitopa cc-Ifs ¢ ncrmonbzoBanmem ccl Ha [TK
3 LFS LFS LFS |Ilepec6opka u TectupoBanue cc-1fs, ucnonnsys cc-1fs B Ifs
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B npuBepennoi Boiie tabmuie «ITK» o3Hauaet, YToO KOMaH/IbI BBIIOJTHSIOTCS Ha KOMIIBIOTEpE C UCII0/Ib30BaHMEM
Y3Ke YCTaHOBJIEHHOTO aucTpubyTuBa. «B 1fs» o3HavaeT, YTO KOMaHIbl BBIIIOJHSIIOTCS B Chroot-OKpYysKeHUN.

Oto emle He KoHel ucTopuu. $S3pik C - 3TO He MPOCTO KOMIWISTOP; TakKKe OH OIpeesiseT CTaHIapTHYIO
6mubsmoreky. B aron kHure mcnosbsyetrcsi 6ubamoreka GNU C mon HaszBanmem glibc (ecTb asibTepHaTMBHBIN
BapuaHT - "'musl"). DTa 6MGIMOTEKA NO/KHA GBITh CKOMITM/IMPOBAHA [IJIs1 MaIlMHbI IfS, TO eCTh ¢ UCIOoIb30BaHEM
Kpocc-kommmigTopa ccl. Ho caM KOMOWISTOP MCIHOJb3yeT BHYTPEHHIOW OMOIMOTEKY, PeaM3yIOIIYI0 CIOKHbIE
MHCTPYKIIMM, HEOOCTyITHble B Habope MHCTPYKIMIA acceMOsiepa. OTa BHYTPEHHsSI OMOIMOTEKAa Ha3bIBaeTCs
libgce, u m1sg MOMHOIIEHHON PaboThl ee HeOOXOmMMO CBsI3aTh ¢ 6ubmmorekon glibc! Kpome Toro, cranmaprHas
o6uobsmoreka mis C++ (libstdc++) Takske mosskHa ObITh cBsizaHa ¢ glibc. PellieHne 3Toi mMpoGiemMbl KypuUIbl U
SIIIa COCTOMT B TOM, UTOOBI CHavayia cobparth JerpaaupoBaHHYIO libgce Ha ocHOBe ccl, B KOTOPOV OTCYTCTBYIOT
HEKOTOpbIe (PYHKIMOHAIbHbIE BO3MOKHOCTHM, TaKye KaK IIOTOKM ¥ 06paboTKa MCKIIOUeHNH, 3aTeM cobpats glibe ¢
MCIIOJIb30BaHMEM 9TOTO JerpaaypoBaHHOro Kommnuisitopa (cama glibc He merpamupoBaHa), a 3aTemM cobpars libstdc
++. B aToi nocnenHen 6mbimoTeke OyeT He XBaTaTb HEKOTOPHIX (DYHKIMOHATbHBIX BO3MOKHOCTEN libgcc.

BriBomoM 13 mpenbimyliiero absama SBJISeTcs TO, 4TO ccl He MOjKeT cobparh MOTHOMYHKLUMOHAIbHYIO libstdc++
C JerpamupoBaHHOM libgcc, HO 9TO emVMHCTBEHHBIN KOMIMJISITOP, JOCTYHHBIM i coopku 6ubmmorek C/C++ Ha
stare 2. EcTb IBe MpuuMHbI, IO KOTOPHIM MbI HE MCITOJIb3yeM Cpasy KoMIWISTOp cc-1fs, cobpaHHbIM Ha aTare 2,
IJISI COOPKM 3TUX OUOIMOTEK.

* Boobiie rosopsi, cc-1fs He moskeT pabotars Ha [IK (xocT-cucreme). Xorst Tpuruierst ais [TIK u LES
COBMECTUMBbI APYT C APYrOM, UCIOTHsIeMbIN dait g 1fs momkeH 3aBuceTsb ot glibe-2.40; xoCcT-mucTpubyTHB
MOXKET MCITO/Tb30BaTh JiMOO APYryio peanmsanuio libc (Harpumep, musl), 160 mpenbiayimin Buimyck glibe
(nanpumep, glibc-2.13).

o [aske ecyin cc-1fs moskeT paborarh Ha I1K, ero ncnosnbsoBanne Ha [TK compsikeHO ¢ prCKOM MPUBSI3KM K
o6mnobmorekam I[1K, Tak kak cc-1fs siByisieTcss pOmHBIM KOMITMIISITOPOM.

[TosTtomy, Korma Mbl cobupaem gcc stam 2, Mbl JaeM yKasaHue cucteMe cO60pku rnepecobpars libgee u libstdc++
¢ romoIIpio ccl, Ho MbI cBsI3bIBaeM libstdc++ ¢ HOBoV nepecobpanHoM libgcc BMecTo cTapou, gerpaaypoBaHHOMN.
9T0 menaeT nepecobpaHHyio 6ubaMoTeKy libstdc++ MoOaHOCTbIO QYHKIMOHATBHOM.

B I'maBa 8 (M «aram 3») cobpaHbl Bce makeTbl, Heobxoayumble st cucteMbl LFS. Jlaxke ecyin makeT yske ObL1
ycraHoBieH B cucrteme LFS B mpenbipyinein riaBe, Mbl Bce paBHO IepecoOupaeM mnakeT. OCHOBHasl MpUUYMHA
repecOOPKM ITUX MAKeTOB COCTOUT B TOM, UTOOBI CIeJIaTh UX CTAOMIbHBIMM: €CJIM Mbl TIEpeyCTaHABIMBAEM ITaKeT
LFS B roroBoi1 cucreme LFS, comepskumoe mmakeTra JO/KHO COBHAAATh C COMEP>KMMbBIM TOTO K€ ITaKeTa Py IepBOoii
ycraHoBKe B [1aBa 8. BpemeHHble nakeThl, ycTaHOBJeHHbIe B [71aBa 6 mau [1aBa 7 He MOT'YT yOOBJIETBOPSITH 3TOMY
TpebOBaHMIO, IIOTOMY YTO HEKOTOpbIE 13 HUX COOpaHbl 6e3 HeobsI3aTeIbHbIX 3aBMCUMOCTEN U autoconf He MoOsKeT
BBITOJTHUTb HEKOTOPbIE MTPoBepKy GyHKIMIA B [71aBa 6 13-3a KPOCC-KOMIWJISIIINM, B pe3y/IbTaTe Yero BO BpeMeHHbBIX
MakeTax OTCYTCTBYIOT JOTMOJHUTEIbHbIE (DYHKIIMU UJIM UCTIOJIb3YIOTCSI He ONTMMaJIbHbIe TTpolienypbl kKoma. Kpome
TOT'O, BTOPOCTEINEHHOM ITPUYMHON JJI51 TlepeCcOOpPKY TTaKeTOB SIBJISIETCS BbITIOJIHEHME TECTOB.

Apyrve petanu npouecca

KpOCC-KOMI'II/IJ'IHTOp 6Y,U,€T YCTaHOBJIEH B OT,I[eJIbeII‘/JI KaTajior SLFS/tools , TaK Kak OH He 6y,U,eT YaCTbIO KOHEUHOM
CUCTEMBI.

CHavasia ycraHaBiauBaeTcst Binutils, moTtomy uTto BO BpeMs BbiNoJiHeHMss KomaHzabl configure gcc m glibe
BBITNIOJIHSIIOTCSI  pas3jIMyHble TeCTbl (YHKIMI Ha acceMbjepe ¥ KOMIIOHOBIIVKE, UTOOBI OIPeNe/INTb, KaKue
IporpaMMHble (YHKUIMM CJIeAYeT BKIIOUMTb WIM OTK/IIOUMUTh. DTO BaskHee, YeM MOKET ITOKa3aThCsS Ha MEPBbIN
B3mIsA. HempaBmwibHO HacTpoeHHbIM gcc mim glibc MokeT MpuBeCTM K HE3HAUUTEIbHOM IIOJIOMKE COOPOYHBIX
MHCTPYMEHTOB, I7e ITOCJIENCTBIS TaKOM ITOJIOMKM MOTYT IIPOSIBUTHCS OJIVKe K KOHIY COOPKM BCEro AUCTpuOyTHBa.
C6011 TeCTOB OOBIYHO BBISIBJISIET 3TY OLIMOKY OO TOIO, KaK OyIeT BhIITOJIHEHO MHOI'O JIOIOJHUTEIbHON PaboThI.

Binutils ycranaBauBaeT cBoii accembjep M KOMIIOHOBIIMK B JIBYX MecTax: SLFS/tools/bin ¥ SLFS/tools/
SLFS_TGT/bin . VIHCTpyMeHTbI B OAHOM MeCTe XeCTKO CBSI3aHbl C IPYyTUMMU. BaskHbIM acleKTOM KOMIIOHOBIIMKA
SIBJISIETCSI TIOPSIIOK ToucKa B 6ubnmoteke. IlogpobHyro nHbopmaimio MoKHO 1moayunts oT 1d, mepenas en ¢uiar -
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-verbose .Hamnpumep, SLFS_TGT-1d --verbose | grep SEARCH mokaskeT TeKkyIiye myTu IoUCKa U UX MOPSIOK.
OH noka3sbIBaeT, Kakue (aiibl CBsI3aHbl ¢ oMollbio 1d, myTtem KoMnmsiiiuy GUKTUBHON MTPOTPaMMbI U Iepeaadn
nmapamerpa --verbose  kommoHoBumKYy. Hampumep, SLFS_TGT-gcc dummy.c -Wl,--verbose 2>&1 | grep
succeeded rokaxkeT Bce (aiisibl, YCIEIIHO OTKPbITbIE BO BpeMsI KOMITIOHOBK.

Crenyroimii yCTaHaBIMBaeMbIl MakeT — gcc. [IpumMep TOoro, yTo MOXKHO YBMIETH BO BpeMs 3arrycka configure:

checking what assembler to use... /mnt/lfs/tools/i686-1fs-linux-gnu/bin/as
checking what linker to use... /mnt/lfs/tools/i686-1fs-linux-gnu/bin/1d

OTOo BayKHO IO MPUYMHAM, YIIOMSIHYTBIM BbIllle. Takske 34eCh JEMOHCTPUPYETCS, UYTO CIIEHAPUI HACTPOVKM ZCC He
IpocMaTpuBaeT 3HaueHus nepemeHHo PATH, 4To6s1 HaiiTH, Kakie MHCTPYMEHTBI MCII0/Ib30BaTh. OHAKO BO BpeMSI
(bakTruecKkoy paboThl CAMOTO CC He 06SI3aTeIbHO VCIIOb3YIOTCS OOHM U Te Ke ITyTH rmoucka. YToObl y3HATh, KAKOM
CTaHIAaPTHBIN KOMIIOHOBIIMK GyIeT UCIo/b30BaTh gec, 3amyctute: SLFS_TGT-gcc -print-prog-name=I1d.

[Tompo6HyI0 MHPOPMAIIMIO MOKHO TOJYYUTh U3 CC, TIEpeaB eMy MapaMeTp -v IIPU KOMITMJISIIMK (PUKTUBHOM
nporpammbl. Hampumep, gcc -v dummy.c mokaxkeT NogpoOHyI0 MHGOpManuio 06 3Tanax IMpernporeccopa,
KOMITWISIIIY ¥ COOPKM, BKJIIOUAst yKa3aHHbIE B §CC ITyTU ITOMCKA U UX TTOPSIOK.

Hasee ycTaHaBIMBAIOTCSI OUMILIEHHBIE 3aroyioBouHbIe danibl Linux API. OHy mo3BOSIIOT CTaHIapTHOV OMOIMOTEKE
C (Glibc) B3aumopeicTBOBaTh ¢ PyHKIMIMY, TPEOCTaBIsIEMbIMU SiApoM Linux.

Cnenyroommii ycraHaBiuBaeMbin maker — glibc. Hanbosee BaskabiMu mpu c6opke glibc SIBJISIIOTCST KOMIIMJISITOP,
O6uHapHbIE MHCTPYMEHTBI U 3arojioBouHble (aiibl sigpa. C KOMIUISITOPOM M GMHApHBIMM MHCTPYMEHTaMM, Kak
IIpaBUJIO, He ObIBaeT mpobjieM, MTOCKOJIBKY glibc Bcerma ucmonb3yeTr napaMmeTphl, IepegaBaeMble CKpUIITY configure,
KOTOpbIE YKa3aHbl B --host , Harpumep, B HaitreM ciyuae kommmasitopom 6yaet $LFS_TGT-gcc, a MHCTpyMeHTOM
readelf 6yner $SLFS_TGT-readelf. C 3arosioBouHbiMy (aityiaMmut siipa MOSKET GbITb HEMHOTO cJIoskHee. [TosaTomy
MbI HE PUCKYeM M MUCIIOJb3yeM IOCTYIIHBIN ITapamerp configure, 4To6bI 06eceunThb MpaBMIbHBIN BbIOOp. ITocite
BBITIOJTHEHMSI KOMaH bl configure mpoBepbTe copepskuMoe ¢aiiia config.make B KaTasiore build Ha HaJaM4Me BCEX
HY>KHBIX TTapaMeTPOB. DT 3JIeMEHTHI TIOAUYEPKMBAIOT BasKHbIN acIeKT nakera glibc — OH oyeHb caMOmOCTaTOUEH
C TOYKM 3PEHMSI CBOEro MexaHu3Ma COOPKM U, KaK MPaBuUJIo, He MOJIaraeTcs Ha 3HaUeHMsT 10 YMOJTUaHUIO.

Kak 6bU10 cKa3aHo BbIIlIe, 3aTeM KOMITWJIMPYETCS cTaHgapTHas 6ubmoreka C++, a 3arem B [1aBa 6 Bce ocTa/ibHbIE
MPOrpaMMbl, KOTOPbIM HEOOXOAMMO paspelnTh MpobeMy IUKIMYECKUX 3aBUCUMMOCTEN BO BpeMs c6opku. Ha
9Tare YCTaHOBKM BCEX ITUX IMAKeTOB ucrosb3yercs nepemenHas DESTDIR, mjis npuHyguTeIbHOM YCTaHOBKY B
dainosyio cucremy LFS.

B xonue I'maBa 6 ycraHaBiauBaeTcss cobcTtBeHHbIM Kommuasastop lfs. CHawana cobupaercs binutils ¢ Toin ke
nepemMeHHOJ DESTDIR, UTO M [OpyrMe IPOrpaMMbl, 3aTeM IOBTOPHO cobupaercs gcc, 6e3 COOPKM HEKOTOPBIX
HEKpUTHMUYECKUX OmbymoreKk. M3-3a KakoM-TO CTpaHHOM JIOTMKM B ciieHapuy HacTporku GCC CC_FOR_TARGET
3aKaHYMBAETCS KaK CC, KOT/Ia XOCT COBITAIaeT C IIEJIbI0, HO OTJIMYAETCs OT cucTeMbl c60pku. [loaTomy 3HaueHme CC_
FOR_TARGET=SLFS_TGT-gcc SIBHO YKa3bIBaeTCS B MapamMeTpax KOHGUTYpaLn.

ITocne Bxoma B cpeny chroot B I'1aBa 7 mepBoil 3amauein siBjisieTcsl ycraHoBKa libstdct+. 3aTeM BBIIIOTHSIETCS
YCTaHOBKA BPEMEHHBIX ITPOrpaMM, HEOOXOAMMBIX AJIsI TPaBMUIbHONM paboThI Tyr4yertHa. C 3TOro MOMEHTa OCHOBHOI
HaboOp MHCTPYMEHTOB SIBJISIETCS CAMOAOCTATOYHBIM M aBTOHOMHbIM. B I'ntaBa 8 coGupatorcs, TecTupyrorcs u
YCTaHaBJIMBAIOTCSI OKOHYATEJIbHbIE BEPCUM BCEX IMAKETOB, HEOOXOAMMBIX JJIsI TOTHO(PYHKIIVMOHAJIBHOM CUCTEMBI.
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O6LMe MHCTPYKLUMU MO KOMMUASILUK

y 1 Buumanne

B mporecce paspabotku LFS MHCTpyKIMM B KHUTE YacCTO M3MEHSIOTCS, UTOOBI amarTupOBaThCsl K
OOHOBJIEHMIO TIAKeTa WJIM MCIIOJb30BaTh MPEMMYIIECTBA HOBbIX (YHKIUI M3 OOHOBJIEHHBIX IMAKETOB.
CwMmerienme MHCTPYKIMIA pasHbIx Bepcuit KHuru LFS MoykeT mpuBecTV K He3HAUMTETbHBIM TOJIOMKAM.
Takoro poma mpo6seMbl OOBIYHO SIBJISIOTCSI PE3YJIbTaTOM ITOBTOPHOTO MCIIOJIb30BaHMUSI HEKOTOPBIX
CKPUIITOB, CO3MaHHbIX IS Tipenbinyieii Bepcun LFS. Takoe moBTOpHOE MCITOIb30BaHME HACTOSITETbHO
He pekomeHyeTcs. Eciv BbI 110 Kakoi-/MOO0 MpUYMHE MTOBTOPHO MCIOJIb3yeTe CKPUIITHI M3 TPeIbIayIIen
Bepcun LFS, BaM HYXHO OBITh OYE€Hb OCTOPOKHBIM TIPY OOHOBJIEHMM CKPUIITOB, UYTOOBI OHU
COOTBETCTBOBa/IM TeKylleln Bepcuu kuuru LFS.

[Tpy c60pKe MakeTOB B MHCTPYKIMSIX AE€IAETCS HECKOJIBKO OITYIIEHMIA:

* Ha HekoTOpbIe makeThl HEOOXOIVMO HAJIOKUTD MATUM Iepe]; KOMITUIISIIVEN, METO/I, UCIIOJIb3yeTCs TOT/a,
KOT7Ia MCITpaBJIeHre HeoOXoaMMO AJ1s1 pelieHust mpobsiem c6opku. ITaTum yacTo TpebyrOTCS Kak B 3TO,
TaK U B CJIEOYIOIIMX IJIaBaxX, HO MHOITA, KOTAa OOMH U TOT sKe MakeT cobupaeTcs 60siee OMHOro pasa, maTd
TpebyeTtcs He cpa3sy. [TosTomy He 6eCIOKONTECh, €C/IM MHCTPYKIIMM [IJIST CKAUaHHOTO TaT4a OTCYTCTBYIOT.
[Tpemgympexkmaroliye coobIeHMsT O cmeujeHuu (offset) i pasmvimuu (fuzz) Takske MOTYT TOSIBJISITbCSI TTPU
npuMeHeHuM rarya. He obparaiTe BHMMaHMS Ha 3T IIPeRyTIPesKIeHNs], TIaT4 BCe PaBHO YCITEIIHO MTPUMeHEH.

» Bo BpemMst KoMy GOJTBIIIMHCTBA MTAKETOB Ha 9KpaHe OYIyT OTOOpaskaThCs MPeayIpeskaeHNs.
OTO HOPMaJIbHO, U X MOXKHO CMeJIO UTHOpUPOBaTh. [IpenynpeskneHust nosiBsIIOTCS, HaIpuMep, Korga
UCIIONIb3YyeTCsl yeTapeBinit, HepomycTumblil cuHTakeuc C mam C++. Crangaptsl C MeHSIIOTCSI JOBOJIBHO YacTo,
¥ HEKOTOPbIE MMAKEThI BCE €llle UCIOJb3YIOT 60Jiee CTapblii CTaHAAPT. DTO He SIBJISIETCSI CEPbe3HOM MPObIIEMOV,
HO BBI3bIBAeT MOsIBJIEHME TIPeAyTIpesKIeHNIA.

» IIpoBepbTe B mOCAeAHUN pa3, UTO IEPpEMEHHAs Cpelibl LFS HaCTpoeHa MpaBUIbHO:

echo SLFS

Yb6enurech, 4TO B BhIBOJIE YKA3aH MMYTh K TOUKe MOHTUpPOBaHus pasgena LES, To ectb /mnt/1fs , Kak B
npuMepe U3 3TON KHUTHU.

e HakoHell, He06XOAVMO HOAUEPKHYTh IBA BaXKHbIX MOMEHTA:

! Bayxuo

I/IHCTPYKLU/II/I 110 C6op1<e npegriojararoT, YTO BCe Tp96OBaHI/IH K XOCT-CHUCTEME, BKJIIOUasd
CUMBOJINYECKME CChIJIKM, YCTAHOBJIEHBI IIPABUJIBHO:

» bash sTo ucnonbp3yemast ob6oouKa.

e sh sT0 cuMBo/IMUecKasd cchbuika Ha bash.

/usr/bin/awk 310 cuMBoOIMUecKasi CChlJIKA Ha gawk.

/usr/bin/yacc 3To cMMBoIMUecKast CChblIKa Ha bison 111 He6OJIbIIION CKPUIIT, KOTOPbIN BHITIOJIHSET
bison

63



JInnykc c vyns - Bepcens 12.2

BasxHo

Bor kparkoe onmcaHue mpoiiecca COopKu:

1. ITomecTuTe BCe MCXOMHUKM U TATUM B KaTaJIOT, KOTOPbIN OyaeT JOCTyIeH 13 cpenbl chroot,
Harnpumep, /mnt/1fs/sources/ .

2. Ilepengute B Katajor /mnt/1fs/sources/ .

3. Jlas Kaskgoro makera:

d.

b.
c.
d.

e.

C noMol1ibio MporpaMmbl tar usBjeKuTe maket i co6opku. B ItaBa 5 u ['1aBa 6 ybenurech,
YTO MPU U3BJIEUEHMM TTaKeTa Bbl 3aJIOTMHEHBI IO, MTOJIb30BaresieM Ifs.

He mcnonb3yiiTe HUKaKMX METOIOB, KpOMe KOMaH/AbI tar, A1 M3BJIeUueHMsI MCXOIHOTO KOZa.
[IpMeuaTebHO, YTO MUCIOIb30BaHMe KOMaH bl ¢p -R 17151 KonpoBaHus nepeBa MCXOTHOTO
KOJIa B IPYrO€ MECTO MOKET IIPUBECTM K YHUUTOKEHMIO METOK BPEMEHM B JIEpEBE MCXOIHOTO
KOfa ¥ MPUBECT K cO0I0 COOPKM.

[TepeiimnuTe B KaTaJior, CO3IaHHbBIN MTPYU U3BJIEUEHNUM TTaKeTa.

CrnenyiTe MHCTPYKIMSIM 1O COOpKe IMakeTa.

BepHuTtech B MCXOIHbIN KaTaJsor, Koraa cbopka 6yneT 3aBepiiieHa.

YnanuTe M3BJIeUeHHbIN KaTaJIoT, €CJIM He YKa3aHO MHOe.
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FnaBa 5. COOpKa Kpocc-TynuenHa

5.1. BBegeHue

B aT0MM I71aBe KaHO omMcaHye, Kak CO3aTh KPOCC-KOMIMJISITOP U CBSI3aHHBIE C HMM MHCTpPyMeHThbl. HecmoTpst Ha
TO, UTO Ha JaHHOM 3Talle KpOCC-KOMIIMJIALINA MMUTUPYETCS, IIPUHIMUIIbI €ro pa6OTbI Te JKe, YTO M OJI1 HaCTOAIIEero
KpPOCC-TY/TUeifHa.

[Tporpammbl, CKOMIMUIMPOBAHHbIE B 3TOV IVIaBe, OyAYyT YCTAHOBJIEHBI B KaTajsor SLFS/tools , UTOOBI OHM OBLIU
oTHeseHbl OT (HailyIOB, YCTAaHOBJIEHHBIX B CJIELYIOLIMX IJaBaX. bubamoTeku, ke, yCTaHaBIMBAaIOTCSI Ha CBOe
MIOCTOSIHHOE MEeCTO, TIOCKOJIbKY OHM OTHOCSITCSI K CUCTeMe, KOTOPYIO MbI XOTUM CO37aTh.
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5.2. Binutils-2.43.1 - NMpoxopa, 1

[Taker Binutils comeps>kUT KOMITOHOBIIVIK, acceMOJIep U IPYTHe MHCTPYMEHTBHI [1J1s pabOThbI C OOBEKTHBIMU (haiIaMMu.

IIpuonusuTenbHOE 1 SBU
BpeMsI COOPKM:

TpebyeMoe AMCKOBOE 677 MB
MPOCTPAHCTBO:

5.2.1. YctaHOBKa Kpocc-naketa Binutils

"h IIpumeuanue

Bepuurtech Hazag ¥ mnepeuntaiTe npumedaHus B pasgenie OOIIMe MHCTPYKUIMM IO KOMIIVJISILIVIN.
[Tonumanue MHpOpMaLM, IOMEUEHHONM KaK Ba’kKHas, MOXXET BIIOCJIENCTBUM M30aBUThb BaC OT MHOTIUX
mpo6eM.

Ouenb BaskHO, uTO0OBI Binutils 6p11 ckoMmumMpoBaHHbBIM TepBbiM, TOoToMy uTO M Glibc, 1 GCC BbIMOTHSIOT
pasJIMYHbIE TECTHI HA AOCTYITHBIX KOMITOHOBIIMKE U acCeMOJIepe, UTOObI ONpeNenThb, Kakue U3 uX QYHKINIA CIemyeT
BKJTIOUUTb.

B mokymeHTaimu rmakera Binutils pekoMeHIyeTcs BBITIOJHSITH COOPKY B OTZI€JIbHOM KaTajiore, CO3IaauM €ro:

mkdir -v build
cd build

"\r IIpumeuanue

Insa Toro, uroObl sHaueHust SBU, mepeunciieHHble B OCTJIbHOM YacCTM KHUI'M, ObLIM BaM IIOJIE3HBI,
U3MEpPbTE BpeMsl, HEOOXomMmoe IJjisI COOPKM ITOro IlaKeTa, HauyHas C HACTPOMKM M 3aKaHUMBas
ycTaHoBKOM. YToObl HOOUTHCS 3TOro, OGEpPHUTE KOMaHAbl COOPKM KOMaHmoyu time: time { ../
configure ... && make && make install; }.

Temneps moaroroBbTe Binutils K KoMImsIIym:

../configure --prefix=$LFS/tools
--with-sysroot=$LFS
--target=$LFS_TGT
--disable-nls
--enable-gprofng=no
--disable-werror
--enable-new-dtags \
--enable-default-hash-style=gnu

\
\
\
\
\
\

3HaueHNe TapaMeTPOB HACTPOVKMU:

--prefix=8LFS/tools
YKkasbIBaeT ciieHapuio configure moaroToBUTh K YCTaHOBKe makeT Binutils B kaTasor $LFS/tools .

--with-sysroot=SLFS
JIJis KpOCC-KOMILISILMM YKa3bIBaeT cucreme c60opku mckath B $LES 6mbmmorekn 1e1€BON CUCTEMBI, €CIIn
HeOob6XOmIMO.

--target=SLFS_TGT
HOCKO.TIbe Ha3BaHME MalllMHbI B 3HAYeHUU HepeMeHHOﬁ LFS_TGT MOXeT OT/IMYaTbCsa OT 3HaueHls, KOTOpoe
BO3BpalliaeT ciieHapuii config.guess, 5TOT apryMeHT yKaskeT cileHapuio configure Kak HaCTPOUTh CUCTEMY
cbopku nmakera Binutils g1 co3maHus Kpocc-KOMITOHOBIIMKA.
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--disable-nls

OTOT MapaMeTp OTK/IIOUaeT MHTEPHALMOHAIM3aLMI0, TaK Kak il8n He TpebyeTcs mOji1 BpEeMEHHBIX
MHCTPYMEHTOB.

--enable-gprofng=no

OTOT mapameTp OTKJItouaeT cOOpPKyY gprofng, KOTOPbIM He HYKeH IJIs1 BDEMEHHOTO MHCTPYyMEeHTapusl.

--disable-werror

OTOT MapaMeTp IpefoTBpaIllaeT OCTAHOBKY COOPKM B C/Tyuae TOSIBIEHMS TPeayIpesKaeHnii OT KOMIMISITOpa
XOCTa.

--enable-new-dtags
OTOT mapaMeTp 3aCTaBjIsIeT KOMIIOHOBIIMK MCIIO/Ib30BaTh Ter «runpath» mjsg BcTpaMBaHMS ITYTENM IOMCKA
6MOIMOTEK B UCIIOIHSIEMbIE (Paiisibl 1 0O1Lye 6MOIMOTEKM BMECTO TPAAULIMOHHOIO Tera «rpath». 9To ypolaer
OTJIAAKY AVHAMUYECKM IOOK/IIOUaEMbIX MCIIOJHSIEMBIX (DaijioB M YCTpPaHSeT IOTEeHIMa/bHbIe ITPOOJIEMbI B
Habopax TeCTOB HEKOTOPBIX HMAKETOB.

--enable-default-hash-style=gnu

[To ymosmuaHMIO KOMIIOHOBIIIMK TeHepupyeT Kak xeml-Tabmuiry B ctuiie GNU, Tak U KiaccuyecKkyro Xell-
tabmuy ELF mis obmimx 6MOaMOTEeK M OMHAMMYECKM CBSI3aHHBIX MCIOJHSAEMbIX (hailyioB. Xell-TabauiIbl
HEeOOXOOMMbI TOJIBKO [JII AVHAMMYECKOIO KOMITOHOBIIMKA, BBIIMOJIHSIIONIEro IOUcK cumBojioB. B LFS
IMHaAMMUeCKMiA KOMITIOHOBIIMK (TpegocTasssieMbiit maketoM Glibc) Bcerma 6ymeT MCIomb30BaTh XeIl-Tabmiry
B ctiie GNU, K KOTOpPOI 3ammpochl BBIMOJHSIOTCS ObicTpee. Tak uTo Kiaccuueckas xemi-tabiuia ELF
COBEpIIIEeHHO Gecrosie3Ha. ITOT HapaMeTp YKa3bIBaeT KOMIIOHOBILMKY II0 YMOJTUAHMIO FeHEPUPOBATh TOJIbKO
xem-tabauny B ctuie GNU, mosToMy Mbl MOKeM 1306€e3KaTh TPaThl BpEMEHM Ha CO3IaHMe KIaCCUUeCKO Xelll-
tabmuibl ELF ripy c60opKe rmakeToB MM He TPaTUThb AMCKOBOE IMPOCTPAHCTBO JIJISI ee XpaHeHMs.

CKOMITWJIMPYITE TIaKeT:

‘make ‘

YcTaHoBUTeE TAKeT:

‘make install ‘

[Tonpo6Has nHbopmaiius 06 sTom nakere Haxonutcs B Pasgen 8.20.2, «Cogepskumoe makera Binutils.»
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5.3. GCC-14.2.0 - NMpoxopn 1

ITaker GCC copmepskut Kojutekuyio kKommmisitopoB GNU, koropast BkiodaeT KoMmastTopsl C u C++,

IIpubusuTeIbHOE 3.2 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 4.9 GB
MPOCTPAHCTBO:

5.3.1. YctaHOBKa Kpocc-naketa GCC

IOnst GCC tpe6yrorest naketst GMP, MPFR 1 MPC. [TockonbKy 3T TakeTbl MOTYT OTCYTCTBOBaTh B AUCTPUOYTHUBE
Balllero XocTa, oHu 6yayT cobpansbl ¢ rmomoiibio GCC. Pacnakyire Kakablii makeT B ucxomgHbii Kartasor GCC u
neperMeHyiTe TOoYyUMBIINECs KaTajaoru, yToobl rporeaypbl coopku GCC mcrnonb30Baiv X aBTOMAaTUUECKHA:

'i IIpumeuanue

B 9T0l m1aBe yacTO BO3HMKAIOT HEIOPa3yMeHMsI, XOTsI IPUMEHSIIOTCSI Te K€ MPOLeyPbl, UTO U B JIIOOOI
IpyTOM TJIaBe, CJIeAyNTe MHCTPYKIMU KOTOpyIo moayuwim paHee (VHCTpyKIuu MO COOpKe IaKeToB).
Cuavajsia pacnakynre maket gcc-14.2.0 u3 apxmBa, a 3aTeM IepeiauTe B CO3MAHHbBI KaTajor. TOJIbKO
TIOCJIe 3TOTO CJIEAYEeT NMPUCTYIUTh K TPUBEIEHHBIM HIKE MHCTPYKIIMSIM.

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 xocrax x86_64 m3MeHNTe MMS KaTaJiora 1o yMOJTYaHUIO 1)1 64-OUTHBIX 6MOIMoTeK Ha «lib»:

case $(uname -m) in
x86_64)
sed -e '/m64=/s/1ib64/1ib/"' \
-i.orig gcc/config/i386/t-1inux64

esac

B moxymenTtanyy K GCC perkomenayetcst cooupars GCC B oTne/lbHOM KaTajore:

mkdir -v build
cd build
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IMTonrorosrre GCC K KOMIMIALIAN:

../configure
--target=SLFS_TGT
--prefix=SLFS/tools
--with-glibc-version=2.40
--with-sysroot=$8LFS
--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++

i

3HayeHue mapamMeTpoB HACTPOKM:

--with-glibc-version=2.40
OroTr mapameTp ykasbiBaeT Bepcuio Glibc, KoTopast OymeT MCIOIb30BaThCsl Ha 1eneBon cucteme. OH He
MMeeT OTHolleHus K libc xocT-mucTpnbyTHBa, IOTOMY YTO BCE, CKOMIMJIMPOBAaHHOE B 3TOM paszese, oymer
BBITIOJTHATHCS B cpefie chroot, KoTopast M30aMpoBaHa oT libc XxocT-gucTpubyTuBa.

--with-newlib
[TockonbKy paboraroriias 6mosmoreka C elle HeJOCTYITHA, 3TO FapaHTUPYeT, uTO KoHCTaHTa inhibit_libc 6yner

orpenesieHa npu cbopke libgcec. OTo mpemoTBpaliaeT KOMIMISILIMIO JIFOOOr0 Kofa, TpeOyIoIero moaaepsKKu
libc.

--without-headers

[Tpu cosmanmu noaHoro kpocc-kommisitopa GCC TpebyeT HaIMUMs CTaHIaPTHBIX 3aT0JIOBKOB, COBMECTUMBIX
C 11eJIeBOV cucTeMO. JIJIs HaIlMX 1eJIell 9TU 3aroJIOBKM He MIOHAA00SITCS. DTOT mapaMeTp MpeaoTBpaIaeT ux
nouck GCC.

--enable-default-pie u --enable-default-ssp
Otn nmapametpsl mo3BossIIOT GCC 1Mo yMOJTUaHMIO KOMITMIMPOBATh MPOTPaMMbI C HEKOTOPBIMU (DYHKIVSIMU
yCcuIMBaIoOIMMy Ge30rmacHOCTb (6osee moapoOHast MHpopManusi 0 HUX TpuBeneHa B npumedanue o PIE
u SSP B I'mae 8). Ha manHOM 3Tarme OHM He SIBJISIETCSI CTPOTO OOSI3aTeTbHBIMM, IMOCKOJbKY KOMITWIISITOP
OymeT co3maBaTh TOJbKO BpeMeHHbIe MCHoJHsIeMble daiibl. Ho Jryuriie, 4yTo6bI BpeMeHHbIe TMaKeTbl ObLIN
MaKCUMaJIbHO MPUOJIMIKEHBI K TeM, UyTo OynyT B rotoBoit cucteme LEFS.

--disable-shared
Otor napametp 3acrasisgser GCC cratMueckyu CBSI3bIBaTb CBOM BHYTpeHHMe Ouoymorekn. OH HeoOXommMm
IMOTOMY 4TO 001me 61bmmoreku TpebyioT Glibc, KOTOpbIN ellle He YCTaHOBJIEH B 1I€JIEBOM CHCTEME.

--disable-multilib

Ha x86_64, LFS ne nomgepskuBaeT koHpurypauuio multilib. DToT aprymeHT HMKaK He BAMSIET HA paboTy C
apXUTEKTYPOI1 X86.

--disable-threads, --disable-libatomic, --disable-libgomp, --disable-libquadmath, --disable-libssp, --
disable-1ibvtv, --disable-libstdcxx
OTU apryMeHTbI OTK/IIOUAIOT HOAIEPSKKY pacIIMpeHnii IJis1 paboThl C MHOTOIIOTOYHOCTHIO, libatomic, libgomp,
libquadmath, libssp, libvtv u cranmaptHou 6u6smoreku C++ COOTBETCTBEHHO. ODTM (GYHKIUM MOTYT He

CKOMITMJIMPOBATLCA IIPpU C6op1<e KPOCC-KOMITWJIATOPA M HE HY>KHbBI IJId 3a4da4 KPOCC-KOMITMJIALIMA BpeMeHHOI‘/JI
libc

69



JInnykc c vyns - Bepcens 12.2

--enable-languages=c, c++
DToT mapaMeTp obecreunBaeT cO0PKY TOAbKO KOMIMIITOpoB C u C++. DTO eIMHCTBEHHbIE SI3bIKM, KOTOPbIE
HY>KHBI ceiuac.

Crommuymipyiite GCC, BBINOJIHUB:

‘make ‘

YcTaHoBUTeE TaKeT:

‘make install ‘

Bo Bpemst c6opku GCC ycTaHOBWMII ITapy BHYTPEHHMX CMCTEMHbBIX 3aT0JIOBOYHBIX (haiioB. OGBIYHO ofyH 13 (HaiiyioB
limits.h , BK/IIOYAeT COOTBETCTBYIOIME CUCTEMHbIe OrpaHMyeHus limits.h , B JaHHOM cjy4dae SLFS/usr/
include/limits.h . OmHako Bo BpeMs c6opku GCC $LFS/usr/include/limits.h He CYIIeCTBYEeT, I03TOMY
TOJIbKO YTO YCTAQHOBJIEHHBI/I BHYTPEHHMI 3arOJIOBOYHBIN (Al SIBJSIETCS YaCTUYHBIM, aBTOHOMHBIM (aijoM u
He BKJIIOUAeT pacilypeHHble (PYHKIMM CUCTEMHOrO (aia. Toro mocrarouHo mjst c6opku Glibc, HO MOJHBIN
BHYTPEHHUI 3ar0JIOBOYHBIN (ais nmoHagobutcs mnosske. Co3maiiTe MOJHYIO BEPCUIO BHYTPEHHETO 3ar0JIOBOYHOTO
(ailyta C MOMOIIIBIO KOMaH/AbI, UIAEHTUYHON ToM, uTo cucteMa c6opku GCC mcnosb3yeT 0ObIYHO:

"\r IIpumeuanue

B mnpuBemeHHON HMKe KOMaHAe TMOKa3aH MpMMep MOACTAHOBKY BJIOKEHHBIX KOMAaH[I, MCIIOJIb3ys IBa
MeTOo[a: 06paTHbIe KAaBbIYKYM M KOHCTPYKIMIO $ (). Ero MOskHO 661710 ObI TIEpemcaThb, UCIOIb3YsI OAVH Y TOT
ke MeTOp, 1Sl 06erX 3aMeH, HO CIIeJIaHO TaK, YTOObI IPOIEMOHCTPUPOBATh, KaK X MOKHO MCIIOTb30BaTh
OIHOBpeMeHHO. B 11e71oM meToz, $() npennovyTuTebHee.

cd ..
cat gcc/limitx.h gcc/glimits.h gcc/limity.h > \
*dirname $(SLFS_TGT-gcc -print-libgcc-file-name) /include/limits.h

IMogpobHas uudopmaiiusg 06 sTom nakere Haxonutca B Pasmen 8.29.2, «Copepskumoe makera GCC.»
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5.4. 3aronoBoYHble hainbl Linux-6.10.5 API

3arosoBounbie ¢aiibl Linux API (8 linux-6.10.5.tar.xz) npenoctasnsior API simpa mas ucnonb3oanus Glibe.

IIpubusuTeIbHOE
BpeMs COOPKM:
TpebyeMoe AMiCKOBOE
MPOCTPAHCTBO:

menee 0.1 SBU

1.6 GB

5.4.1. YcTaHOBKa 3arosioBoYHbIX haitnos

Snpo Linux mO/MKHO MpenocTaBisTh MHTepdeic npukiaangHoro mporpammvupoBanust (API) mgis mcronb3oBaHust
cucremHon 6ubnmoreron C (Glibc B LES). OTo memaercst myreM yCcTaHOBKM 3arojioBOUHbIX (daiioB C, KOTOpble
MTOCTABJISIIOTCS] B apXyMBe C UCXOMHbIM KozoM siipa Linux.

VYb6enurech, UTO B MMaKeTe HET yCTapeBIIMX (GanioB:

make mrproper

Teneppb M3BEeKUTE BUOMMBIE TIOIb30BaTEIO 3arojIOBOYHbIe (alibl siApa U3 MCXOTHOTO Koma. PekomeHmyeMmbli
crmocob make «headers_install» 1cronb30BaTh HeMb3s, TaK KakK IJIs1 9TOrO TPeOyeTCsT rSync, KOTOPbI MOXKET ObITh
HEeIOCTYIIeH. 3aroJioBOYHbIe (aisibl CHavYaJIa MMOMEIIAOTCS B /usr , @ 3aTeM KOMMPYIOTCS B HY>KHOEe MeCTO.

make headers

find usr/include -type f ! -name 'x.h' -delete
cp -rv usr/include SLFS/usr

5.4.2. Cogepxnmoe 3arosioBouHbIX hannos Linux API

YcraHoB/1eHHbIe
3aroJI0BoYHbIe (hai/Ibl::

Co3gaHHbIe KaTaJIoru::

KpaTtkoe onucaHue

/usr/include/asm/*.h

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

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

3aronoBounbie daiutbl Linux API ASM

/usr/include/asm-generic/*.h 3aronoBounble daiutbl Linux API ASM Generic

/usr/include/drm/#*.h
/usr/include/linux/*.h
/usr/include/misc/*.h
/usr/include/mtd/#*.h
/usr/include/rdma/*.h
/usr/include/scsi/*.h
/usr/include/sound/*.h
/usr/include/video/*.h

/usr/include/xen/*.h

3aronoBounble daiutbl Linux API DRM
3aronoBounbie daiutbl Linux API Linux
3aronoBounble daiutbl Linux API Miscellaneous
3aronoBounble daiibt API MTD

3aronoBounble daiutbl Linux API RDMA
3aronoBounbie daiutbl Linux API SCSI
3aronoBounble daiutbl Linux API Sound
3aronoBounble daiutbl Linux API Video

3aronoBounbie daiutbl Linux API Xen
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5.5. Glibc-2.40

[Taker Glibc comepskut ocHOBHYIO 6MbaMoTeKy C. DTa 6MOIMOTEKA MPEemOCTaB/sIeT OCHOBHbIE TTPOLIEIYPhI AJIS
BbIJI€JIEHMS TIaMSITH, TTOMCKA B KaTaiorax, OTKPBITUS M 3aKpbITHsI (GaiioB, YTeHMs U 3anmucu $aiioB, 06paboTKu
CTPOK, COITOCTAaBJIEHUS C 0OpasLioM, apupMeTUKM U TaK gajiee

IIpubusuTeIbHOE 1.3 SBU
BpeMs COOPKM:
Tpebdyemoe gucKOBOE 828 MB
MPOCTPAHCTBO:

5.5.1. YctaHoBKa naketa Glibc

Bo-miepBbIX, cO3manTe CUMBOJMUYECKYIO CCBUIKY [JiT COOTBeTCTBMs TpeboBanmsm LSB. Kpome Ttoro, mas
COBMECTUMOCTHU C Xx86_64 co3maliTe CMMBOJIMUECKYIO CChIIKY, HEOOXOAMMYIO JIsI TPaBWIbHOM pabOThI 3arpy3unka
IVHAMMUYeCKOM OUOIMOTEKN:

case $(uname -m) in
i?86) 1ln -sfv 1ld-linux.so.2 SLFS/lib/ld-1sb.so.3

x86_64) 1n -sfv ../lib/1d-1linux-x86-64.s0.2 SLFS/1ib64
In -sfv ../1ib/1d-1inux-x86-64.s0.2 SLFS/1ib64/1d-1sb-x86-64.50.3

.
1

esac

'1. IIpumeuanue

[TpuBepenHas Bbillle KOMaHAa BepHa. Komanga In MMeer HeCKOJIbKO BapMaHTOB CMHTAKCHCA, TTO3TOMY
00s13aTesIbHO 03HaKoMbTech ¢ info coreutils In 1 In(1), npeskae yem coob1aTh 06 OIIMOKE.

Hekoropsle mporpammsl, ucnonbsyiomme Glibc, mpumensitior HecoBmectumbiii ¢ FHS katanor /var/db  mas
XpaHeHUsI CBOMX NAaHHbIX BpeMeH! BbIITOJIHEHMS. YcTaHOBUTE CJ'IE}IYIO].LU/IIZ Inary, LITO6I)I TaKue 1nporpamMmmMbl XpaHUJIN
CBOM JlaHHbIE B MecCTax, coBMmecTumbIx ¢ FHS:

patch -Np1 -i ../glibc-2.40-fhs-1.patch

B mokymenTaiuu k Glibc pekomengyetcst cooupatsb Glibc B oTmebHOM KaTasore:

mkdir -v build
cd build

VY6enutecs, uto yruauTsl ldconfig and sln ycraHoBsieHbI B /usr/sbin

echo "rootsbindir=/usr/sbin” > configparms

3atem nmoarorosbre Glibc K KOMIMIALIMN:

../configure
--prefix=/usr
--host=$LFS_TGT
--build=$(../scripts/config.guess)
--enable-kernel=4.19
--with-headers=$LFS/usr/include
--disable-nscd
libc_cv_slibdir=/usr/1ib

~ s

3HayeHMe MapaMeTPOB HACTPOMKM:

--host=$LFS_TGT, --build=$(../scripts/config.guess)
Komb6uHarnust 3TMx OILMiA yKa3bIBaeT Ha TO, UYTO cucteMa co6opku Glibc HacTpanBaeTcst Ha KPOCC-KOMITVIISIIINIO
C UCIIOJIb30BaHMEM KPOCC-KOMIIOHOBIIIMKA ¥ KPOCC-KOMITUJIATOPA B $LFS/tools .
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--enable-kernel=4.19
OrtoTr napaMmeTp mo3pojiteT Glibc BBITOIHAT, KOMIMJISIIVIO OMOIMOTEKM C Moamepskkoi saapa 4.19 u 6osee
no3nHux Bepcuit. [logmepskka 6osiee CTapbixX SAep He BKIIOYEHA.

--with-headers=SLFS/usr/include
OTOT apryMeHT T[O3BOJISIET CKOMIIMIMPOBAThL OMOIMOTEKY C 3arojlOBOUYHbIMM  aiaMu, HeIaBHO
ycTaHoBieHHbIMM B Katajiore $LFS/usr/include, Takum o6pasom, makeTy 6y[eT M3BeCTHO, Kakyue GYHKINN eCTh
y siipa, YTOObI ONITUMMU3UPOBATH CeOs.

libc_cv_slibdir=/usr/1ib
OTOT apryMeHT rapaHTUpYeT, uTo OubmoTeka OyaeT ycraHoBieHa B /ust/lib BMecto cranmaptHoro /lib64 Ha
64-OMTHBIX MallIMHAX.

--disable-nscd

[TapameTp oTk/TIO4aeT COOPKY IeMOHA K31lIa CTY>KObI MMEH, KOTOPbI OOJIbIIIE He MCIIOIb3YeTCS.

Ha sToMm sTane MosKeT MOSIBUTHCS ciaenyriuiee rnpeayrpexiaeHme:

configure: WARNING:

*%%* These auxiliary programs are missing or

*%* incompatible versions: msgfmt

**%% some features will be disabled.

*%* Check the INSTALL file for required versions.

OrcyTcTByIOIIasl MM HecoBMecTuMas rporpamma msgfmt, kak npaBwio, 6e3BpenHa. msgfmt sgBiseTcst yacTbio
naketa Gettext, KOTOPbI JOKEH MPEIOCTABISITh XOCT-IUCTPUOYTHUB.

"h IIpumeuanue

[TocTyman coob1iieHMst O TOM, UTO ITOT ITaKeT MOXKET He KOMITUTMPOBATbCS P «ITapauieJIbHOM COOpPKe».
Ecin aTo mpounsoiiaeT, MOBTOPHO 3aIyCTUTE KOMaHay make ¢ mapamMmeTpom -j1

CROMIIMJIMPYIATE TIAKET:

make

YcTaHoBUTE TAKeT:

. IIpenynpexagenne

Ecnu nepemenHas LFS HaCTpoeHa HEIIPaBUJIBHO, M, HECMOTPS Ha peKOMEHI ALV, BbI BBIIIOJIHIETE COOPKY
OT MMEHM ITOJIb30BaTeJisd root, CJIEAYIOIIAs KOMaHIa YCTaHOBUT TOJIBKO UTO cobpanHbiil Glibc B Barry
XOCT-CUCTEMY, YTO, CKOpee BCEro, COeJaeT €€ HEeIpPUIOmHOM [JiT MCHOJb3oBaHMs. [103TOMY ABasKmbI
MIPOBEPhTE, IPABUILHOCTD HACTPOMKY CPEAbIl ¥ UTO BbI BOIIUIM B CUCTEMY He ITOf, YYETHOM 3aIIMChIO root,
MpesKe YeM 3aITyCKaThb CJIEIYIOIIYIO KOMaH/TY.

make DESTDIR=$LFS install

3uauenue onnyuy make install:

DESTDIR=SLFS
[Tepemennass make DESTDIR MCIOJIb3YETCSI MOUTM BCEMM IMaKeTamMy [JIT OMpeneeHus] MeCcTa yCTaHOBKU
nakera. Eciv oHa He 3agaHa, IO YMOJITYAHUIO [IJIST YCTAHOBKM MCIIOIb3YEeTCsl KOPHEBOI KaTtasior (/). 31eCh MbI
YKasbIBaeM, 4TO MaKeT JIOJKeH ObITh ycTaHoB/eH B $LFS, koTopblii cTaHeT KOpHEBBIM Katasiorom B Pasnen 7.4,
«Bxon B okpy>keHne Chroot».

M cripaBbTe 3XKeCTKO 3alpOrpaMMMUPOBAHHBIN MYTh K UCIIOTHSIEMOMY 3arpy3unky B ldd:

sed '/RTLDLIST=/s@/usr@@g' -i SLFS/usr/bin/1ldd
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Buumaumne

Ha stom srame HeoGXOOMMO OCTAaHOBUTHCSI M YOEOUTHCSI, YTO OCHOBHbIE (QYHKIVYM (KOMIISIIUSI U
KOMIIOHOBKAa) HOBOT'O KPOCC-TyJIYeliHa pPaboTaloT MO/DKHBIM 06pa3oM. UTOObI BBIMOIHUTH MPOBEPKY
paboTOCIIOCOGHOCTH, BBITIOJIHUATE CJIEMYIOIIe€ KOMAaH/IbI:

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

Ecnu Bce paboTraeT mpaBMIJIbHO, OIIMOOK ObITH He IOJIKHO M BBIBOJI, ITOCJ/IETHEN KOMAaH/IbI OYyAET MUMETh BU/I:

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

OG6paTuTe BHMMaHMe, UTO AJ1S1 32-paspsaHbIX MalllMH MM MHTepIipeTatopa 6ymer /1ib/1d-1inux.so.
2.

Ecmm BbIXOOHbIE€ JaHHbIE OTO6pa)KaI-OTCH HE TakK, KdK YKa3aHO BbIIIe, UJIN UX BOO6I_I_[e HEeT, 3HaUNT, UYTO-TO
COeJIaHO HeIIPaBUJIbHO. Pa36epI/ITECI) C l'IpO6J'I€MOI71 " IIOBTOPUTE 1A' BBIIIIE, YTOOBI UCIIPpaBUTH €e€. oTa
npo6neMa JOJDDKHa OBIThb pelieHa, Impexae 4emM Bbl ITPOAOJDKUTE.

Kak TonbpKo Bce GyzmeT XOpollo, yaaanuTe TeCTOBbI (air:

rm -v a.out

IIpumeuyanue

Co6opka nmakeToB B CAeOYIOMIENM IJIaBe MOCTYKUT IOMNOJHUTEbHOM IPOBEPKO MPaBMUIBHOCTU COOpPKMU
BPEMEHHOT0 Kpocc-TyimderHa. Eciu kakoir-ymb6o naket, ocobenHo Binutils man GCC, He ymaeTcst cobparb,
9TO YKa3bIBAE€T HAa TO, YTO YTO-TO IIOILIO HE TaK ¢ ycTaHOBJAeHHbIMMU paHee Binutils, GCC, mym Glibc.

[Tompo6Has nudopmaiius 06 sTom nakete Haxonutcs B Pasmen 8.5.3, «Copepskumoe nakera Glibe.»
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5.6. Libstdc++ n3z GCC-14.2.0

Libstdct+ — ato crangaptHast 6ubamoreka C++. OHa HyskHa 111 KoMty koga C++ (vactb GCC HammcaHa
Ha C++), korga mbl cobupayn GCC-IIpoxon 1, HaM MPUIILTIOCH OTJIOKUTh €€ YCTAaHOBKY, ITOTOMY YTO OHA 3aBUCUT
ot 6ubamorekyu Glibc, KoTOpoI ellle He OGbLIO B 11€/IEBOM KaTaJjore.

I[IpuGnausuTenbHOE 0.2 SBU
BpeMsI COOPKM:

TpebyeMoe AMICKOBOE 1.2 GB
MPOCTPAHCTBO:

5.6.1. YcTaHOBKa 6uenuorteku Libstdc++

% JIpumeuanmue

Libstdc++ sBnsiercst uactbio ncxogunkoB GCC. CHauasia Bbl O/DKHBI pacnakoBatb apxuB GCC u nepeirtu
B KaraJjior gcc-14.2.0

CospaiiTe OTIe/NbHBIN KaTajaor cOopKku a4 libstdc++ 1 nmepeiinure B Hero:

mkdir -v build
cd build

INonrorosbre libstdc++ K KoMIImMISLINM:

../libstdc++-v3/configure
--host=8LFS_TGT
--build=$(../config.guess)
--prefix=/usr
--disable-multilib
--disable-nls
--disable-libstdcxx-pch \
--with-gxx-include-dir=/tools/SLFS_TGT/include/c++/14.2.0

-~~~

3HayeHue mapaMeTpoB HACTPOIKH:

--host=...
VKa3bIBaET, YTO JOJDKEH MCITIOJIb30BATbCS KPOCC-KOMITUMJIATOD, KOTOprﬁ MBI TOJIBKO UTO C06paJ'II/I, BMeCTO TOIO,
KOTOPBIM HaXOOUTCS B /usr/bin

--disable-1libstdcxx-pch
OTOT apryMeHT MpeIoTBpalllaeT YCTaHOBKY MPeABapUTETbHO CKOMIMIMPOBaHHbIX include-daitios, KoTopbie
Ha JJaHHOM 3Tare He HY>KHbI.

--with-gxx-include-dir=/tools/SLFS_TGT/include/c++/14.2.0

VYkaspiBaeT Karajor ycraHoBku s include-gainoB. Ilockonbky libstdc++ siByisseTcst cTaHmapTHON
6ubmorekoin C++ png LFS, sToT Karajor OO/KEH COOTBETCTBOBATbh MECTOIIOJIOXKEHUIO, B KOTOPOM
komrmsitop C++ ($LFS_TGT-g++) OGymer uckarh cTaHmapTHbie BKIrodaemble daitibl C++. TIpu 06p1uHOM
c6opke 3Ta MHPOpMaIsS aBTOMaTH4eckKu nepemaercs B Libstdc++ mpu Beinmosinennn configure 13 karasora
BepxHero ypoBHs. B Hamiem ciydae sta mHbopmaumsl AOMKHA ObITh yKasaHa siBHO. Kommusitop C++
mo6aBuT MmyThb Sysroot SLFS (ykasaHHbii mpu c6oprke GCC IIpoxom 1) k mytu momcka include-dainios,
MO3TOMY (baKTMUECKM OH OymeT McKaTb B SLFS/tools/SLFS_TGT/include/c++/14.2.0 . Komb6unamsa
nepeMeHHON DESTDIR (B mpuBemeHHOV Huke komanae make install) u storo aprymeHta obecreunBaeT
YCTaHOBKY 3aroJIOBOYHBIX (haijioB TyZa.

Crommmmmpynte Libstdc++, BbITIOTHMB:

make
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YcraHoBUTE 6BMOIMOTEKY:

\ make DESTDIR=$LFS install

VYnoamurte apxuBHbIe Gaitibl libtool, TOCKOIBKY OHYM MOTEHIMAIBHO OIMACHbBI IMPU KPOCC-KOMIIVJISIIIAA:

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

[Tonpo6Has nHpopmaiius 06 sTom nakere npuseneHa B Pasgen 8.29.2, «Conepskumoe makera GCC.»
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FnaBa 6. Kpocc-Komnunauna BpeMeHHbIX
UHCTPYMEHTOB

6.1. BBegeHue

B 3TOM I71aBe pacckasbIBAeTCsl, KaK BBIMTOJHUTh KPOCC-KOMIWISILIMIO 6A30BBIX YTUJIUT C UCIIOIb30BaHMEM TOJIBKO
YTO COOPAHHOrO KPOCC-Ty/T4YeliHa. DTU YTUIUTHI YCTAaHOBJEHBI B CBOe KOHEYHOE MECTOIOJIOKeHMe, HO ToKa He
MOT'yT OBbITH MCITOJIb30BaHbl. BBITTOTHSIEMbIe MHCTPYKIUY TO-TIPESKHEMY 3aBUCST OT MHCTPYMEHTapus XocTa. Tem
He MeHee, YCTaHOBJIEHHbIe OMOIMOTEKY MCIOMb3YIOTCS IIPU KOMIIOHOBKE.

Vcronb3oBaHue yTWINT CTaHET BO3MOKHBIM B CJIEyIOLIEN IJIaBe TOoc/e Bxona B cpeny «chroot». Bece makeTst u3
9TOW TJ1aBbl, JOJIKHBI ObITh COOpaHbI IO TOTO, KaK MbI 3TO craesaeM. [To3ToMy moka Hailla cucTeMa 3aBUCHMMA OT
XOCT-CUCTEMBI.

E1re pa3 HarmoMHMM, YTO HEITpaBMUJIbHASI HACTPOJIKA LFS BMeCTe CO COOPKOM OT root MOSKET CJIeJIaTh Balll KOMITbIOTED
HEeIPUTOIHBIM JIJISI MCTIOJIb30BaHMSI. BCIo 3Ty m1aBy HYKHO BBITIOJIHUTb OT MMEHM T0JIb30Baresst 1fs, B ero pabouem
OKpY>KeHUM, Kak onmcaHo B Paszmen 4.4, «HacTpoiika OKpysKeHMsI».
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6.2. M4-1.4.19

ITaker M4 comepsKUT MaKpOIIPOLIECCOP.

IIpubusuTeIbHOE 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 31 MB
MIPOCTPAHCTBO:

6.2.1. YcTaHOBKa naketa M4

INonrorosbre maketT M4 K KOMIWJISIIINNA:

JInnykc c vyns - Bepcens 12.2

./configure --prefix=/usr \
--host=8LFS_TGT \
--build=$(build-aux/config.guess)

CrOMOWIMpYITE TTaKeT:

‘make

YcTaHOBUTE MAKeT:

\ make DESTDIR=SLFS install

[TogpobHas nudopmaius 06 sTom nakere Haxonutcs B Pazmen 8.13.2, «Cogepskumoe makera M4.»
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6.3. Ncurses-6.5

ITaket Ncurses cogepskuT 6MOIMOTEKN )11 HE3aBMCUMOM OT TepMyHaIa 00paboTKM BBOAA/BbIBOAA

IIpubusuTeIbHOE 0.4 SBU
BpeMsi COOpPKH:

Tpedyemoe a1CcKOBOE 53 MB
MPOCTPAHCTBO:

6.3.1. YcTaHOBKa naketa Ncurses

Bo-mniepBbix, yoenuTech, uTo gawk HaiiieH IepBbIM BO BpeMsI HACTPOMKU:

sed -i s/mawk// configure

3aTeM BBITIOJTHUTE CJIEAYIOIIEe KOMaHIbl, YTOObI COOpaTh MporpaMmy «tic» Ha XocTe COOPKM:

mkdir build

pushd build
../configure
make -C include
make -C progs tic

popd

ITonroroBbre Ncurses K KOMIIMJISIIIVNA:

./configure --prefix=/usr
--host=8LFS_TGT
--build=$(./config.guess)
--mandir=/usr/share/man
--with-manpage-format=normal
--with-shared
--without-normal
--with-cxx-shared
--without-debug
--without-ada
--disable-stripping

— 7 T

3HaueHNe HOBBIX MMapaMeTPOB HACTPOINKM:

--with-manpage-format=normal
OTOT aprymMeHT IMpefdoTBpaIiaeT yCcTaHOBKY Ncurses C’KaTbIX CTPaHMI] PYKOBOMCTBA, 9TO MOXKET IPOM30NTH,
eCJIn CaM ,E[I/ICTpI/I6YTI/IB XOCTa COOEPKUT CKaTbie CTPAaHUIIbI pYKOBOACTBA.

--with-shared
IT1oT aprymeHT no3BosisieT Ncurses cobupaTh ¥ yCTaHaB/IMBaTh paszessieMble 6ubmoreku C.

--without-normal
OTOT apryMeHT MpeIoTBpalliaeT COOPKY U YCTAaHOBKY cTaTuuyeckux 6mosmorek C.

--without-debug
DTOT apryMeHT IIpeqoTBpaIiaeT COOPKY M YCTAaHOBKY OT/IaJIOYHbIX OMOIMOTEK.

--with-cxx-shared
9T10 aprymeHT nmo3BoJisteT Ncurses cobuparh 1 yCTaHaBIMBaTh 06011Me mpuBsi3ky C++. A Takyke IpegoTBpaliaeT
COOPKY M YCTAHOBKY CTaTUMYEeCKUX MpuBsI30K C++.

--without-ada
OTOT apryMeHT rapaHtupyet, uto Ncurses 6ygeT cobpaH 6e3 nmoaaepskku KoMmmwistopa Ada, KOTOpbI MOXKET
IIPYCYTCTBOBATh Ha XOCTe, HO GymeT HeNOCTYIIEH, KaK TOJIbKO MbI BOIeM B cpeny chroot.

--disable-stripping
OTOT apryMeHT He IMO3BOJISIET CUCTeMe COOpPKM MCIIOIb30BaTh IporpaMmy strip ¢ xocra. Vcmosnb3oBaHue
MHCTPYMEHTOB XOCTa B KPOCC-KOMITMJIMPYEMOM ITpOrpaMMe MOSKET IIPUBECTU K cOO10.
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CKOMITWJIMPYITE TIaKeT:

make

VYcTaHoBUTeE TAKeT:

make DESTDIR=$SLFS TIC_PATH=$(pwd)/build/progs/tic install
1n -sv libncursesw.so SLFS/usr/lib/libncurses.so
sed -e 's/A#if.*XOPEN.=*S/#if 1/' \

-i $LFS/usr/include/curses.h

3HaueHue mapamMeTpoB YCTAHOBKU:

TIC_PATH=S(pwd)/build/progs/tic
Ham HyXkHO mepemaTh IMyTh IO TOJbKO YTO COOpaHHOI IMporpammbl tic, KoTopas paboTaeT Ha COOPOUYHON
MallliHe, YTOObI 6a3a JaHHbIX TepPMMHAJIa OblIa co3maHa 6e3 OIIMOOK.

In -sv libncursesw.so $LFS/usr/lib/libncurses.so
bubnnoreka libncurses.so Heo6xomuMa [IJ1s1 HECKOJIbKMX ITAKeTOB, KOTOPbIe MbI CKOpO cobepem. MbI co3maem
9TY CMMBOJIMYECKYIO CChIJIKY, YTOOBI MCITO/Ib30BaTh libncursesw.so B KauecTBE 3aMEHbI.

sed -e 's/*#if. *XOPEN.*$/#if 1/' ...
3aroyloBOuUHbIN (aitsl curses.h COmEPsKUT OMpeneaeHNs] pasandyHbIX CTPYKTYp gaHHbIX Ncurses. C pasHbIMM
omnpeaeaeHMsIMI MaKpOCOB IIperpoleccopa MOTYT MCIIOJb30BaThCsS [Ba pPasHbIX Habopa OIpemeseHumii
CTPYKTYPbI JaHHBIX: 8-OMTHOE OIpezesieHrie COBMECTUMO C libncurses.so , a OIpeae/ieHne paciiipeHHOro
Habopa CMMBOJIOB COBMECTMMO C libncursesw.so . IIOCKOJIBKY MbI MCIIOJIb3yeM libncursesw.so BMECTO

libncurses.so , OTPeJAKTUPYITE 3aroJIOBOYHBbIN (aii, 4TOObI OH BCerga MCIOIb30BaI ONpeneaeHne
CTPYKTYPbI AAHHBIX PacCIIMPEHHOTO Habopa CMMBOJIOB, COBMECTMMOE C . libncursesw.so

[Tonpo6Has nHdopmaiius o6 sTom nakere Haxomutcs B Pasmen 8.30.2, «Comepskumoe makera Ncurses.»
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6.4. Bash-5.2.32

[Taket Bash cogepskut Bourne-Again Shell.

IIpubusuTeIbHOE 0.2 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 67 MB
MIPOCTPAHCTBO:

6.4.1. YcTaHOBKa naketa Bash

INonrorosbrre Bash kK kKommmsiinmu:

./configure --prefix=/usr \
--build=$(sh support/config.guess) \
--host=$8LFS_TGT \
--without-bash-malloc \
bash_cv_strtold_broken=no

3HayeHMe MapaMeTPOB HACTPOMKM:

--without-bash-malloc

OTOT mapaMeTp OTK/IIOYaeT MCIIOb30BaHue QYHKIMM pacipenesienus namsati (malloc) Bash, koTopasi, kak
M3BECTHO, BbI3bIBAET OIIMOKM cermeHTaruu. Ecim ommust oTkiaodeHa, Bash OGymer mcrionb3oBath QyHKIMN
malloc u3 Glibc, koTopbie 60s€€e CTabM/IbHbI.

CroMOWIMpYyITe TTaKeT:

‘make ‘

YcTaHOBUTE MTAKeT:

\ make DESTDIR=$LFS install \

Co3smaiiTe CMMBOJIMUYECKYIO CChIIKY IJIST ITPOTpaMM, KOTOPbIe MCIOJIb3YIOT Sh Kak 060710UKy:

\ 1n -sv bash $LFS/bin/sh \

IMogpobuas uudopmaiusg 06 3Tom nakete Haxonutca B Pasmen 8.36.2, «Cogepskumoe makera Bash.»
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6.5. Coreutils-9.5

[Taket Coreutils comeps>kUT OCHOBHbBIE YTWJINTBI, HEOOXOIMMbIE KayKI0M OMEepaIIOHHON CUCTEME.

IIpubusuTeIbHOE 0.3 SBU
BpeMs COOPKM:
TpebyeMoe AMiCKOBOE 175 MB
MPOCTPAHCTBO:

6.5.1. YcTaHOoBKa naketa Coreutils

INonrorosbre Coreutils K KOMIMIALIMN:

./configure --prefix=/usr \
--host=8LFS_TGT \
--build=$(build-aux/config.guess) \
--enable-install-program=hostname \
--enable-no-install-program=kill, uptime

3HayeHMe MapaMeTPOB HACTPOMKM:

--enable-install-program=hostname

9TOT mapameTp MO3BOJISIET CO3aTh ¥ YCTAaHOBUTH IBOMUHBIN (aits1 hostname — 10 yMOTYaHUIO OH OTKJ/IFOUEH,
HO TpebyeTcs 1t Habopa TecToB Perl.

CroMOWIMpymTe MaKeT:

make ‘

YcTaHOBUTE MAKeT:

make DESTDIR=$LFS install \

[TepemecTyTe MpOrpamMMbl B X KOHEYHOE MECTOIIOJIOKeHe. XOTSI BO BpeMEHHOM Cpefie B 3TOM HeT HeOOXOIMMOCTH,
Mbl JOJKHBI 3TO CAejaTh, MOTOMY YTO HEKOTOpble IPOrpaMMbl YKECTKO ITPOMMUCHIBAIOT MECTOIOJIOXKEHe
MCIIOJTHSIEMbBIX (DaliyIoB:

mv -v SLFS/usr/bin/chroot SLFS/usr/sbin

mkdir -pv S$LFS/usr/share/man/man8

mv -v SLFS/usr/share/man/man1/chroot.1 $LFS/usr/share/man/man8/chroot.8
sed -i 's/"1"/"8"/' SLFS/usr/share/man/man8/chroot.8

[Tonpo6Has nHdopmaius 06 3Tom nakere Haxoautcs B Pasgen 8.58.2, «Comepskumoe makera Coreutils.»
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6.6. Diffutils-3.10

[Taket Diffutils cogep>kuT mporpaMmbi, KOTOpbIE MTOKA3bIBAIOT Pa3INums MeKIY dhaiaMmyu MM KaTaJIoraMu.

IIpubusuTeIbHOE 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 29 MB
MPOCTPAHCTBO:

6.6.1. YctaHoBKa naketa Diffutils

IMogrorosswre Diffutils myis kommmasaiyn:

./configure --prefix=/usr \
--host=$LFS_TGT \
--build=$(./build-aux/config.guess)

CrOMOWIMpYITE TTaKeT:

‘make

YcTaHOBUTE MAKeT:

\ make DESTDIR=SLFS install

[TogpobHas nudopmauus 06 sTom nakere Haxonutcs B Pazmen 8.60.2, «Comepskumoe makera Diffutils.»
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6.7. File-5.45

[Taket File cogepskuT yTviamnTy IJ1s1 ONIpefesieHust TUITa YKa3aHHOTOo daiia mim (aiaoB

IIpubusuTeIbHOE 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 37 MB
MIPOCTPAHCTBO:

6.7.1. YcTaHOBKa naketa File

Komanpa file Ha xocTe cO0pKM AO/KHA OBITH TOV JXKe BEPCUM, UTO U cobupaeMast, YTOObI CO3aaTh (ail MOIINUCH.
BrbinosiHuTe cemylolie KOMaHIbl, YTOObI CO3aTh BpEMEHHYIO Komiuio koMmaHbl file.

mkdir build
pushd build

../configure --disable-bzlib \
--disable-libseccomp \
--disable-xzlib \
--disable-zlib

make

popd

3HaueHye HOBOM OIIIMM HACTPOMKN:

--disable-#*
CueHapuii KOHQUTypalMu MbITAETCS UCIOIb30BaTh HEKOTOPbIE TMAKeThl M3 OCHOBHOTO AMCTPUOYTHUBA, €CIIU
CYIIECTBYIOT COOTBETCTBYIOIME (Gailyibl OMOMMOTEK. DTO MOMKET MHPUBECTM K COOI0 KOMITWIISIIIUU, €CJIN
(daibl 6GMOIMOTEK CYILIECTBYET, HO OTCYTCTBYIOT COOTBETCTBYIOIIME 3ar0JIOBOUYHBIE (Daiibl. DTU TTapaMeTphbl
IPeOTBPAIAIOT UCIIOIb30BaHe HEHYKHBIX BO3SMOKHOCTEN XOCTa.

ITogroroBbTe dai A/ KOMIMISILIVN:

‘./configure --prefix=/usr --host=$8LFS_TGT --build=$(./config.guess) ‘

CROMIIMJIMPYIATE TIAKET:

\ make FILE_COMPILE=$(pwd)/build/src/file \

YcTaHoBUTE TAKeT:

\ make DESTDIR=$LFS install \

VYmanute apxuBHbIN a1 libtool, MOCKOIBKY OH MOTEHIIMAIBHO OIMAaCeH MPY KPOCC-KOMITMIISIIVIN:

rm -v $LFS/usr/lib/libmagic.la \

[Togpo6nas nudopmatust 06 3Tom naxkere Haxonutcs B Pazmen 8.11.2, «Conmepskumoe nakera File.»
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6.8. Findutils-4.10.0

[Taker Findutils comepskut mporpamMmsbl [jist omcka (aiaoB. DTy MpOrpaMMbl MpeqHa3HavYeHbl AJIST TIOMCKA IO
BceM (haijlaM B JepeBe KaTaJIoroB, a Takyke IJIs1 CO3MaHus, OOCTY>KMBaHMS ¥ TOMCKa B Oase MAHHBIX (YacTO
OBICTpee, UeM PEeKYpPCUBHBIN TTOMCK, HO HEHAJIeSKHO, ec/ii 6as3a TaHHBIX JaBHO He 0OHOBJsIach).Findutils Takke
MPEeIOCTaBIIIET MPOrPaMMYy Xargs, KOTOPYIO MOKHO MCITOJTb30BaTh JIJIs 3aITyCKa YKa3aHHOV KOMaH/IbI IJISI KaXKIOTO
(daiuta, BBIOpaHHOTO TIPU TIOUCKE.

IpubusuTeIbHOE 0.2 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 48 MB
MPOCTPAHCTBO:

6.8.1. YctaHoBKa naketa Findutils

INTonrorosrre Findutils k kommumisgimmn:

./configure --prefix=/usr \
--localstatedir=/var/lib/locate \
--host=8LFS_TGT \
--build=$(build-aux/config.guess)

CrOoMOWIMpYITE TTaKeT:

‘make

YcTaHOBUTE MAKeT:

\ make DESTDIR=$LFS install

[TogpobHas nudopmaius 06 sTom nakere Haxonutcs B Pasmen 8.62.2, «Cogepskumoe makera Findutils.»
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6.9. Gawk-5.3.0

ITaker Gawk comepsKUT IpOrpamMMbl [1Jisk paboThI C TEKCTOBLIMMU (paiiIaMu.

IIpubusuTeIbHOE 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 47 MB
MIPOCTPAHCTBO:

6.9.1. YctaHOoBKa naketa Gawk

Bo-mniepBbIx, yoenuTech, YTO HEKOTOpPbIe HEHY KHbIE (aiibl He OyIYT YCTAaHOBJIEHBI:

‘sed -i 's/extras//' Makefile.in

ITogrorosrre Gawk K KOMOIMISLIMN:

./configure --prefix=/usr \
--host=$LFS_TGT \
--build=$(build-aux/config.guess)

CROMIIMJIMPYIATE TIAKET:

‘make

YcTaHoBUTE TAKeT:

\make DESTDIR=SLFS install

IMogpobHas nudopmaiiusg 06 sTom nakere Haxonutca B Pasgen 8.61.2, «Copepskumoe makera Gawk.»

86



JInnykc c vyns - Bepcens 12.2

6.10. Grep-3.11

[Taket Grep comepsKUT MPOrpamMMbI JIJIsl TOMCKA MO COIEePsKMMOMY (alioB.

IIpubusuTeIbHOE 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 27 MB
MIPOCTPAHCTBO:

6.10.1. YcTtaHoBKa naketa Grep

ITogroroBsTe Grep K KOMITMJISLIAN:

./configure --prefix=/usr \
--host=$LFS_TGT \
--build=$(./build-aux/config.guess)

CrOMOWIMpYITE TTaKeT:

‘make

YcTaHOBUTE MAKeT:

\ make DESTDIR=SLFS install

[Toppo6uas nudopmaius 06 sTom nakere Haxogurcs B Paspen 8.35.2, «Comepskumoe nakera Grep.»
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6.11. Gzip-1.13

[Taker Gzip cOmepsKUT MPOrpaMMBblI JJISI CXKATUSI M PacIiakoBKM (haiiyios.

IIpubusuTeIbHOE 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 11 MB
MIPOCTPAHCTBO:

6.11.1. YcTaHoBKa naketa Gzip

ITogrorosbTe GZip K KOMIMJISIIVNA:

‘./configure --prefix=/usr --host=SLFS_TGT

CroMOWIMpYyITe TTaKeT:

‘make

YcTaHOBUTE MAKeT:

\ make DESTDIR=SLFS install

[Toppo6uas nudopmalus 06 3Tom nakere Haxogurcs B Paspen 8.65.2, «Comepskumoe nakera Gzip.»
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6.12. Make-4.4.1

[Taker Make comepskUT MpoOrpaMmy, yIIpaB/ISTIOIIYIO TeHepalyen UCIOIHIEMbIX U APYTUX (GanioB, U3 MCXOTHOTO
KOZa.

IpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 15 MB
MPOCTPAHCTBO:

6.12.1. YcTaHOBKa naketa Make

INonrorosrre Make K KOMIMISLIUM:

./configure --prefix=/usr \
--without-guile \
--host=$LFS_TGT \
--build=$(build-aux/config.guess)

3HaueHye HOBOM OIIIMM HACTPOMKN:

--without-guile
Hecmotpst Ha TO, YTO MbI BBITIOJIHSIEM KPOCC-KOMITWJISIIINIO, configure TMbITaeTCsl MCIIOb30BaTh guile ¢ y3ia
COOPKM, €C/IM OH €ro HaxXOmWUT. DTO MPUBOAUT K COOI0 KOMIMJISILIMM, STOT apryMeHT IIPemOoTBpalllaeT ero
MCIIO/Ib30BaHMeE.

CroMOWIMpYyITe TTaKeT:

‘make

YcTaHOBUTE MAKeT:

\ make DESTDIR=$LFS install

[Togpo6Has nudopmaius 06 3Tom nakere Haxonutcs B Pasmen 8.69.2, «Comepskumoe makera Make.»
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6.13. Patch-2.7.6

[Taket Patch comepskuT mporpaMmy Aj1s1 USMEHEHUST UM co3manus (alioB MyTEM HaJIOKEHME «IaTdya», OOBIUHO,
cosgaBaemoro nporpammoit diff.

IpubusuTeIbHOE 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 12 MB
MPOCTPAHCTBO:

6.13.1. YcTaHOBKa nakerta Patch

INonrorosbTe Patch k kommmasaLmum:

./configure --prefix=/usr \
--host=$LFS_TGT \
--build=$(build-aux/config.guess)

CroMIWIMpYITE TTaKeT:

‘make

YcTaHOBUTE MAKeT:

\ make DESTDIR=SLFS install

[Togpo6nas uudopmaius 06 sTom nakere Haxonutcs B Pasmen 8.70.2, «Copepskumoe makera Patch.»
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6.14. Sed-4.9

[Taker Sed comep>KUT MOTOKOBBIN PEIAKTOP TEKCTa

IIpubusuTeIbHOE 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 21 MB
MIPOCTPAHCTBO:

6.14.1. YcTaHOBKa nakerta Sed

IMonrorosbrTe Sed K KOMIIMJISIIINN:

JInnykc c vyns - Bepcens 12.2

./configure --prefix=/usr \
--host=$LFS_TGT \
--build=$(./build-aux/config.guess)

CrOMOWIMpYITE TTaKeT:

‘make

YcTaHOBUTE MAKeT:

\ make DESTDIR=SLFS install

[TogpobHas uudopmaius 06 aTom nakere Haxonutcd B Pasmen 8.31.2, «Cogepskumoe makera Sed.»
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6.15. Tar-1.35

[Taker Tar mpegocTaB/isieT BO3MOKHOCTb CO37aBaTh tar apXMBbI, & TAKKe MPOU3BOOUTb C HUMM Pa3IMYHBIE
MaHUITY/ISIIVK. Tar MOKeT pacIiakoBaTh ITPeIBapUTEIbHO CO3aHHbIN apXUB, JOOABUTD VIV OOHOBUTD (aiiJIbl B HEM,
BEPHYTb CIUCOK (PailyIoB B apXUBe.

IIpubusuTeIbHOE 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 42 MB
MPOCTPAHCTBO:

6.15.1. YcTaHOBKa nakera Tar

ITogrorosrre Tar K KOMIMIALINNA:

./configure --prefix=/usr \
--host=$8LFS_TGT \
--build=$(build-aux/config.guess)

CrOoMOWIMpYITE TTaKeT:

‘make ‘

YcTaHOBUTE MAKeT:

\ make DESTDIR=SLFS install \

[Togpobnas nudopmauus 06 3Tom nakete Haxogutcs B Pasmen 8.71.2, «Comepskumoe makera Tar.»
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6.16. Xz-5.6.2

[TakeT Xz comep>KUT IPOTrpaMMbl IS CKATUS U paciakoBKy (aitioB. OH mpenocTaBiisseT BO3MOKHOCTHU AJ1 lzma
u 60siee HOBBbIX hopmMaToB ckaTus xz. CikaTue TeKCTOBbIX (aiiJIOB C TIOMOIIbIO XZ AAEeT JTYYILNIA TIPOLIEHT CXKaTusI,
YyeM C TpaaulMOHHbIe gZip win bzip2.

IIpubusuTeIbHOE 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 20 MB
MPOCTPAHCTBO:

6.16.1. YcTaHOBKa nakerta Xz

ITogrorosbrre Xz K KOMOMJISIIIAN:

./configure --prefix=/usr \
--host=8LFS_TGT \
--build=$(build-aux/config.guess) \
--disable-static
--docdir=/usr/share/doc/xz-5.6.2

CroMIWIMpYITE TTaKeT:

‘make ‘

YcTaHOBUTE MAKeT:

\ make DESTDIR=SLFS install

Ynamute apxuBHbIi daiut libtool, MOCKOIbKY OH MOTEHIMATBHO OMAaCeH MPY KPOCC-KOMITVIISIIIAN:

\ rm -v SLFS/usr/1lib/liblzma.la \

IMogpobuas nHdopmaiing 06 sTom nakere Haxonutcsd B Pasgen 8.8.2, «Cogepskumoe nakera Xz.»
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6.17. Binutils-2.43.1 - Mpoxopg, 2

[TakeT Binutils comeps>kUT KOMITOHOBIIVIK, acCeMOJIEP U IPYTHE MHCTPYMEHTBHI [IJ1T paObOThI C 0OOBEKTHBIMU (DalIaMMu.

IIpubusuTeIbHOE 0.4 SBU
BpeMs COOPKM:
TpebyeMoe AMiCKOBOE 549 MB
MPOCTPAHCTBO:

6.17.1. YcTaHOBKa nakeTta Binutils

Cucrema c6opku Binutils mcmonb3yeTr comepskalyiocs B rakeTte Komuio libtool mjis TMHKOBKM C BHYTPEHHUMU
cratMueckuMu 6mbmorekamu, Ho kormuu libiberty m zlib, mocraBnsieMble ¢ makeToM, He MCIOL3YIOT libtool.
ODTO HECOOTBETCTBME MOXKET IPUBECTM K TOMY, UTO CO3JaHHbIE ABOMYHbIE (Qaiiyibl OYIyT OIIMOOYHO CBSI3aHbI C
61bIMoTEeKaMM 13 OCHOBHOTO IUCTpuUOyTHBa. PelieHne 3Toi mpo6aeMbl:

sed '6009s/Sadd_dir//' -i 1ltmain.sh

CospaiiTe OTe/IbHbIN KaTaJIOr A1 COOPKM:

mkdir -v build
cd build

ITogrorosrre Binutils kK xommmianmmu:

../configure
--prefix=/usr
--build=$(../config.guess)
--host=8LFS_TGT
--disable-nls
--enable-shared
--enable-gprofng=no
--disable-werror
--enable-64-bit-bfd
--enable-new-dtags \
--enable-default-hash-style=gnu

—

3HaueHNe HOBBIX MMapaMeTpPOB HACTPOIKM:
--enable-shared
Cob6upaer 1ibbfd Kak pasmessieMyro 61MOIMOTeKYy

--enable-64-bit-bfd
BxittouaeTt 64-paspsigHyio MOaaepskKKy (Ha XOCTaX ¢ MEHBIIIMM pasMepoM cJioBa). B 64-paspsigHbIX cucTemMax
9TO MOSKET U He IMOHaI00UTbCSI, HO Bpeaa OT 3TOTo He OymeT

CroMnminpyuTe maker:

‘make ‘

YcTaHoBuUTe TaKeT:

\ make DESTDIR=$LFS install \

VYnanute apxuBHbIe (aiibl libtool, MoCKoIbKY OHY ITOTEHIIMATBHO OITACHBI IPY KPOCC-KOMITWIISILINY, TAKSKE YIAIUTE
HEHY)KHbIE CTaTUuecKue 6UOIMoTeKn

‘rm -v $LFS/usr/1lib/1lib{bfd, ctf,ctf-nobfd, opcodes,sframe}.{a,la} ‘

[TogpobHas nudopmauus 06 sTom nakere Haxonutcs B Pazmen 8.20.2, «Cogepskumoe makera Binutils.»
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6.18. GCC-14.2.0 - Mpoxoga 2

ITaker GCC comepskut Koyutekuyio KommuisitTopoB GNU, koropast BkiroyaeT kKoMruasitopbl C u C++.

IIpubusuTeIbHOE 4.2 SBU
BpeMsi COOPKH:

TpebyeMoe AyicKOBOE 5.5GB
MPOCTPAHCTBO:

6.18.1. YctaHOoBKa naketa GCC

Kak n ipu nepBoii c6opke GCC, Tpebytorcs maketsl GMP, MPFR 1 MPC. PacrakyiiTe apxuBbl U IIepeMMeHYITe
KaTaJIOTH:

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

[Tpu c6opke Ha x86_64 M3MeHUTE MMSI KaTajora o YMOTUYAHWIO [IJ1sT 64-paspsimHbIx 6ubamoTeK Ha «lib»:

case $(uname -m) in
x86_64)
sed -e '/m64=/s/1ib64/1ib/' \
-i.orig gcc/config/i386/t-1inux64

esac

[TepeomnipenenuTe mpaBmiia COOPKM 3arojoBOUHbBIX (daivioB libgcc u libstdc++, yTOOBI paspelnTh Co3maHme 3TUX
61bMOoTEK ¢ moaaepskkoy nmorokos POSIX:

sed '/thread_header =/s/@.*@/gthr-posix.h/"' \
-i libgcc/Makefile.in libstdc++-v3/include/Makefile.in

CHoOBa co3maliTe OTHe/IbHBIN KaTajior COOPKMU:

mkdir -v build
cd build

[Tepen nHauasiom c60pku GCC He 3abyabTe OTKJIIOUMTD BCE MEPEMEHHBIE CPebI, KOTOPbIE TIEPEOTIpeNesiIioT duiaru
ONTUMM3ALUY 110 YMOTYAHUIO.

Temnepp noaroropbre GCC K KOMIMJISIIIAN:

../configure
--build=$(../config.guess)
--host=8LFS_TGT
--target=SLFS_TGT
LDFLAGS_FOR_TARGET=-LS$PWD/SLFS_TGT/libgcc
--prefix=/usr
--with-build-sysroot=S$LFS
--enable-default-pie
--enable-default-ssp
--disable-nls
--disable-multilib
--disable-libatomic
--disable-1ibgomp
--disable-libquadmath
--disable-libsanitizer
--disable-libssp
--disable-libvtv
--enable-languages=c, c++

T T
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3HayeHMe HOBBIX MAPAMETPOB HACTPOIKMU:

--with-build-sysroot=SLFS
OO6BIUHO, UCIIOJIb30BaHME --host  rapaHTupyer, uyTo A1 coopku GCC uCmob3yeTcss KpoCC-KOMIUJISATOP, U
9TOT KOMIIMJISITOP 3HAET, UTO OH AOJIKEH MCKATh 3arojIOBOUYHbIE (haijibl 1 6ubmmoTeku B SLFS. Ho cbopounas
cucrema GCC ucronb3yeT Apyrue MHCTPYMEHTbI, KOTOpble He 3HAIOT 00 3TOM MECTOTIOJNIOKEHUU. IDTOT
rapamMeTp HeoOXOIMM JIJISl TOTO, YTOObI OHM MOTJIV HAlITU HY>KHbIe (aiyibl B SLFS, a He Ha XOCTe.

--target=$LFS_TGT

[TockonbKy MbI BbiTtosiHsIEM Kpocc-koMmmmisiiyio GCC, HeBO3MOKHO coOparth 11eieBbie OmOmoTeku (1ibgee u
libstdc++) ¢ momolibio ABonUHbIX (aioB GCC, CKOMIMIMPOBAHHBIX HA STOM IIlare, 3TU ABOMYHBIE (DavisIbl
He OymyT paboraTh Ha XocT-mucTpubyTuBe. Cucrema c6opkyu GCC Mo yMOIYaHMIO HOMbITAETCS UCIIOIb30BaTh
kommusitopbl C 1 C++ xocTa B KauecTBe 06xomHOro nmytu. Ceifuac He MOAIEPKMBAETCS CO3IaHMeE 1IeJIEBbIX
6ubmorek GCC ¢ nomoripsio apyroi Bepcun GCC, mN03TOMY MCHOJIb30BaHME KOMIIMJISTOPOB XOCTa MOXKET
MIPUBECTH K CO0I0 COOPKM. DTOT MapameTp rapaHTMpyeT coopky 6mbamoTek ¢ momorpio GCC cobpaHHOro B
MpeabIayIlei I1aBe.

LDFLAGS_FOR_TARGET=. ..
PaspernmTh libstdc++ MCIOJIb30BaTh libgcc, COOpaHHYIO Ha 3TOM 3Tarle, BMECTO IPEIbIAYIeil BepCuu,
coopanHoinn B GCC-IIpoxon 1. Ilpembigyinas Bepcusi He MHOOIEpsKMBAaeT OO/DKHBIM 06pa3oM 06pabOTKy
uckmouennii Ha C++, MOCKOJIBKY OHa Oblj1a cobpaHa 6e3 moamepskku libc

--disable-libsanitizer

Orxkimouaer 6ubamoreku cpenbl BbinojHeHuss GCC sanitizer. OHM He HYKHBI IS BpEMEHHOro Habopa
mnactpymeHToB. B GCC-IIpoxop 1 aTo pelrasioch ¢ IOMOIIbIO ITapaMeTpa --disable-libstdcxx , HO Telepb
MbI JOJIKHBI TTepefaTh ero SIBHO.

CKOMIWIMPYITE TIaKeT:

‘make ‘

YcTaHoBUTeE TaKeT:

\ make DESTDIR=$LFS install \

B kauecTBe 3aBeplIAOIIEro IITPUXa CO3[aiTe CUMBOJIMYECKYIO CChUIKY Ha YTWINTY. MHOIuMe mporpamMMbl U
CKPUIITBI UCIOJIb3YIOT €C BMECTO CC, YTOOBI ClieJIaTh IIPOrpaMMbl 60jiee YHUBEPCATbHBIMU U, CJIEIOBATEIbHO, AJIS
coBmectuMocTy co Bcemu tuiamu UNIX-cucrem, roe kommuasitop GNU C He Bcerma ycraHoieH. Hammune cc
OCTaBJISIET CUCTEMHOMY aJIMMHMUCTPATOPY MPAaBO CAMOCTOSITEIbHO PelllaTh, Kakoyi KoMnuasaTop C yCcTaHaB/IMBaTh:

1n -sv gcc SLFS/usr/bin/cc

[Togpo6Has nudopmaius 06 sTom nakere Haxonutcs B Pasmen 8.29.2, «Cogepskumoe makera GCC.»
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'naBa 7. Bxog, B okpyxeHue Chroot n cosgaHune
AOMNONTHUTENIbHbIX BPpEeMEHHbIX NHCTPYMEHTOB

/.1. BBegeHue

B 3701 I71aBe paccKasbIBaeTCsl, Kak coOpaTh MOC/IeqHME HEIOCTAOII/e YaCT/ BPEMEHHON CUCTEMbI: MHCTPYMEHTHI,
HeoOxomyMble 11 COOPKM PasuYHbIX MMakeToB. Terepb, KOTma BCe HUKIMYECKME 3aBMCUMOCTHM YCTPaHEeHbI, IJIs
COOPKM MOYKHO MCIIO/Ib30BaTh Cpeny «chroot», MOJHOCThIO M30/IMPOBAaHHYIO OT ONEPAIMOHHON CMCTEeMbI XOCTa (3a
MCKJTIOUEHVEM pabOTaloIIEro siapa).

Inst mpaBWIbHOM pabOThI M30JIMPOBAHHOM Cpelbl HEOOXOOMMO YCTaHOBUTH CBSI3b C PabOTAIOIIMM SIIPOM. IDTO
JIeJIaeTCsl C TIOMOIIBIO TaK HAa3bIBAEMbIX 8UPMYANbHBIX (Palinosbix cucmem A0pd, KOTOpbie OYOYyT CMOHTMPOBAHBI
miepeq BXofoM B cpeny chroot. Bbl MoskeTe IIpoBepiuTh, CMOHTMPOBAaHBI JIi OHY, BBIMIOJIHMB KoMaHay findmnt.

o Pasmen 7.4, «Bxon B okpyskenne Chroot» KOMaHIbI TOKHBI BBITIOJHSITHCS OT MMEHU root C YCTaHOBJIEHHOM
nepeMeHHOM LFS. ITocse Bxoga B chroot Bce KOMaH/IbI BBITIOJHSIIOTCSI OT MMEHM root, K CYacCThblo, 6e3 IOCTyIa K
OIepaloHHO CUCTEeMe KOMITbIOTepa, Ha KOTOpoM Bbl cooupaete LFS. B mobom ciryuae 6yabTe OCTOPOSKHBI, TaK
KaK HeBepHBbIMM KOMaHAaMM JIETKO pa3pylinTh Bcto cuctemy LEFS.

7.2. CMeHa Bnagenbua

'1. IIpumeuanue

KomaHibl, mpuBeIeHHbIE B OCTABIIENCS YaCTV KHUTY, JTOJKHBI BBITIOJHSATBCS OT MMEHM IOJTb30BaTesIs
root, a He 1fs. /IBaskObl MpOBEpbTe, UTO MepeMeHHast $LFS yCTaHOBJIEHa B TEPEeMEHHbBIX OKPY)KeHMS
TI0JIb30BATEJIS root.

B Hacrosiiiee Bpems BCsI Mepapxusi KaTaJoroB B $LFS MPMHAIJIEKUT TI0JIb30BaTeIO 1fs, CYIIECTBYIOIIEMY TOJIbKO
Ha XocT-cucteme. Ecyiu mpaBa Ha (aiijibl 1 KaTajlory BHyTpH SLFS OCTaBUTD KaK eCTb, TO OHM OYIyT IMpUHAIJIeXaTh
ID nonb3oBaresst 6e3 CylIecTBYIOLIEN YUYEeTHOM 3alicu. DTO OMACHO, TaK KaK CO3JaHHasl MO3Ke y4YeTHasl 3amuch,
MOSKeT IOJTYUYNUTh Takou ke ID mosb30BaTesis u cTaTh BiiafeiblieM BcexX (aiioB B SLFS, TeM caMbIM JieJiasi 3TU (aiibl
YSI3BMMBIMM [1JIS1 BO3SMOXKHbBIX 3JIOHAMEPEHHbIX MaHUITYJISIIINA.

,H,JISI peiieHmns HpO6JI€MbI M3MEHUTE BJIafie/iblla KaTaJoroB SLFS/* Ha IOJIb30BaTesis root, BLIIIOJIHUB CJIeAYIOIIYIO
KOMaHOYy:

chown --from 1fs -R root:root SLFS/{usr,lib,var,etc,bin,sbin, tools}
case $(uname -m) in

x86_64) chown --from 1fs -R root:root $LFS/1lib64 ;;
esac

7.3. MoarotoBKa BUPTya/ibHbIX (haiiNnoBbIX cUcTeM agpa

[Tpunoskenusi, paboTarolye B IMOJIb30BaTEIbCKOM ITPOCTPAHCTBE, MCIOJb3YIOT pasjIMyHbie (GaijoBble CUCTEMBI,
CO37aHHbIE SITPOM, IJIs1 B3aMMOMENCTBMUSI C CAMUM SIIPOM. DT (hailJIOBble CUCTEMbI SIBJISIIOTCS BUPTYaJIbHBIMMU:
IIJIST HUX HE MCIIOJIb3YeTCsl AMCKOBOe MpocTpaHcTBO. ComepskuMoe (GaiIoBbIX CUCTEM HAXOOUTCS B MaMSITU. DTU
(aiiyioBble CUCTEMBbI JOJIKHBI ObITh CMOHTMPOBAHbI B Aiepese KartanoroB $LFS, yTo6bl IpuIoskeHnss MOIJIM HaWTU
ux B cpene chroot.

Haunure c CO3OaHMs KaTaJIoroB, B KOTOPbIE 6y,ELYT CMOHTMPOBAHbI 3TV BUPTYAJIbHbIE d)aﬁJIOBbIe CUCTEMBI:

mkdir -pv S$LFS/{dev,proc, sys, run}
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7.3.1. MoHTUpOBaHue 1N 3anosiHeHue /dev

Bo BpeMst OOGBIUHONM 3arpy3Ky SIAPO aBTOMATMUECKM MOHTUpPYET (ailyIoByIO cucteMy devtmpfs B KaTajor /dev ;
SIIPO CO3[aeT y3JIbl YCTPOVCTB B 3TOV BUPTya/IbHOV (DallyIOBOM CUCTEME B MPOIECCEe 3arpy3Ky WIM NP TIEPBOM
OOHapY>KeHMM YCTPOICTBA, WIM JOCTyIe K HeMy. [leMOH udev MOXeT M3MEHSITb BJafesiblia WIM pa3pelieHust
y3JI0OB YCTPOMCTB, CO3MAHHBIX SIAPOM, WM CO3[aBaTh HOBBIE Y3JIbl YCTPOVICTB WJIM CMMBOJIMYECKME CChUIKMU, YTOOBI
06s1erunTh paboTy paspaboTYMKOB AUCTPUOYTMBA WM CUCTEMHBIX agmuHuctparopoB. (ITogpobHOCTH cMOTpuUTe
B Pazmen 9.3.2.2, «Cosmanue y3na ycrpoicTBar.) Ecm simpo xocra nopaepskuBaetr devtmpfs, Mbl MOXKEM ITPOCTO
CMOHTUPOBATh devtmpfs B $LFS/dev 1 MOJOKUTHCS Ha SIAPO JAJIS €ro 3ar0oTHEHMSI.

Ho B HEKOTOPBIX SIAPAaX XOCTa OTCYTCTBYET MOAMEpsKKa devtmpfs, 3TU XOCT-OUCTPUOYTUBBI UCIIOIb3YIOT pa3Hble
METOIbI AJIA CO3daHus COAEPKMMOro /dev . Takum o6pa3oM, eIVMHCTBEHHBIM HE3aBMCUMBIM OT XOCTa CHOCOO
3allOJIHUTh Karajor $LFS/dev - 3TO HMpMBsi3Ka K Karajory /dev xocT-cucTeMbl. CBSI3HOe MOHTMPOBaHME - 3TO
0COOBIV TUIT MOHTMPOBaHMSI, KOTOPBII [ieJlaeT AepeBo Karajora iy ¢Gaia BUAMMBIM B KAKOM-TMO0 JPYroM MecCTe.
[IJ1s1 9TOTO MCHOJB3YITE CIETYIONTYI0 KOMaHTY:

‘mount -v --bind /dev $LFS/dev

7.3.2. MOHTMpOBaHNe BUPTYasibHbIX (haiifIoBbIX cCUCTEM AApa

Tenepb CMOHTHUPYWTE OCTaBIIMECS BUPTya/ibHbIE (DAIJIOBbIE CCTEMbI:

mount -vt devpts devpts -o gid=5,mode=0620 SLFS/dev/pts
mount -vt proc proc SLFS/proc
mount -vt sysfs sysfs $LFS/sys
mount -vt tmpfs tmpfs SLFS/run

3HaveHNe mMapamMeTpPoB MOHTUPOBaHUA s devpts:

gid=5
OTOT mMapaMeTp TapaHTUPYeT, YTO BCEe Y3JIbl YCTPOMCTB, CO3HaHHble devpts, mpuHaijexaT TpyIe C
uaeHTuduUKaTopoM 5. 1o uaeHTUGUKATOP, KOTOPBII MbI OyIeM MCIIOIb30BaTh MO3KE JIT TPYIIbI tty. MbI
MCIIOIb3yeM UAEHTUOUKATOP IPYIIIbI BMECTO MMEHM, TTOCKOJIbKY XOCT-CUCTEMA MOYKET MCITOIb30BaTh IPYTOMn
UIeHTUGUKATOP AJISI CBOEN IPYIIIHI tty.

mode=0620

OTOT mapaMeTp rapaHTUPYET, YTO BCE Y3JIbl YCTPOMCTB, co3maHHble devpts, 6ymyT umeTsh rpasa 0620 (mocTymneH
OJI1 YTEHUSA U 3allMCHU T10JIb30BaTe/IEM, JOCTYIIEH OJIA 3aIlICU rpynne). BmecTe ¢ BbILLIGYKaBaHHOI‘/JI onumeﬁ 9TO
rapaHTupyert, uto devpts CO3IacCT y3JIbl YCTPOMCTB, COOTBETCTBYIOIIME TpeboBaHusM grantpt(), a 9To 03Havaer,
yTO BCriomoraresibHbii ¢ais Glibc pt_chown (KoTopblit He YCTaHOBJIEH IO YMOJTYaHUIO) He TpeOyeTcs.

B HeKOTOpbhIX XOCT-cUCTeMax /dev/shm  SIBJISIETCS CMMBOJIMYECKOM CChUIKOM Ha Katayior /run/shm . /run tmpfs
O6bLT CMOHTMPOBAH BbIIIIE, TO3TOMY Ceifuac He0OXOAMMO TOJBKO CO3IaTh KaTaJIoT C MPaBUIbHBIMY Pa3peIieHNsIMMU.

B npyrux xoct-cucremax /dev/shm  SIBJSIETCSI TOUKOM MOHTMpOBaHus mjist tmpfs. B aTom ciryuae MoHTHpOBaHMe /
dev mpuBemeT TOJIBKO K co3maHuio /dev/shm kak Karasiora B cpefie chroot. B 910l cutyanmm mMbl JOJIKHBI SIBHO
CMOHTMPOBaTh tmpfs:

if [ -h SLFS/dev/shm ]; then

install -v -d -m 1777 SLFS$(realpath /dev/shm)
else
mount -vt tmpfs -o nosuid,nodev tmpfs SLFS/dev/shm
fi
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7.4. Bxoa B okpyxeHue Chroot

Temneps, KorIa BCe MakeTbl, HEOOXOAMMBbIE [JI51 COOPKY OCTATbHBIX MHCTPYMEHTOB YCTAaHOBJIEHBI B CUCTEME, IPUIIIIO
BpeMsl BOMTHU B OKpYskeHMe chroot 1 3aBepiMTbh YCTAaHOBKY BPEMEHHBIX MHCTPYMEHTOB. JTa Cpefa Takxke Oymer
MCITOJIb30BAThCS IJISI YCTAHOBKM KOHEYHOM cucTembl. OT MMEHM IOJIb30BaTeNIsl root BBIMOTHUTE CJIELYIOLIYIO
KOMaH[y AJi BXofa B chroot, B KOTOpO! Ha JaHHbBI MOMEHT HET HMYEro, KpOMe BpeMEHHBIX MHCTPYMEHTOB:

chroot "SLFS" /usr/bin/env -i \
HOME=/root \
TERM="$TERM" \
PS1='(1fs chroot) \u:\w\$ ' \
PATH=/usr/bin:/usr/sbin \
MAKEFLAGS="-j$(nproc)" \
TESTSUITEFLAGS="-jS$(nproc)" \

/bin/bash --login

Eciu BbI He XOTUTE UCIIOIH30BaTh BCE NJOCTYIHBIE JIOTUYECKME Sapa, 3aMeHUTe napaMeTp $(nproc) KOJIMUECTBOM
JIOTMYECKUX SIIep, KOTOphIe Bbl XOTUTE MCIIOJIb30BaTh MJiI COOPKM IMAKETOB B 3TONM M MOCIEOyIOIIMX IaBax. Ha
HabOpbI TECTOB HEKOTOPbIX MakeToB (B yactHOcTu Autoconf, Libtool u Tar) B I'maBa 8 He BimsieT ycTaHOBKa
IepeMeHHOM MAKEFLAGS, BMECTO 3TOTO OHM MCIOJIb3YIOT IIePeMEHHYIO cpenmbl TESTSUITEFLAGS. MbI Takske
YCTaHOBMJIM €€ 3[1eCh JJISI 3aITyCKa TECTOB C IMOAIEePsKKOM HECKOJIbKUX sifep.

[TapameTp -i KOMaHAbI €nv, OYMCTUT BCe NepeMeHHbIe B cpezie chroot. [loce 3Toro nepemeHHbie HOME, TERM, PS1
" PATH OyZyT yCTaHOBJIEHBI 3aHOBO. KOHCTpyKImst TERM=$TERM ycTaHOBUT NepemeHHyI0 TERM BHyTpM chroot B TO
ke 3HaueHue, uTo U BHe chroot. JTa repeMeHHast HEOOXOIIMA [JIsI KOPPEKTHOM paboThl TaKUX IMPOTrpaMM Kak vim
u less. Eciy moHamoO6siTCsl Ipyrie rnepeMeHHble OKPYsKeHMsI, Takye Kak CFLAGS mm CXXFLAGS, TO 9TO MOAXOZsliiee
MECTO JIJI1 UX YCTaHOBKM.

C aToro momMeHTa 60JIbllle HET HEOOXOOMMOCTM MCITO/Ib30BaTh MepeMeHHYIO LFS, MOCKOIbKY BCS pabora GymeT
orpannyeHa (arioBon cucremoir LFS; xomanga chroot 3amyckaer o6osiouky Bash ¢ kopHeBbIM Karasiorom (/),
YCTaHOBJIEHHBIM B SLFS.

O6paTtuTe BHMMaHMe, YTO KaTajlor /tools/bin  He yKa3aH B MepeMeHHOM OKpY>KeHUs PATH. DTO O3HauyaeT, uTO
KPOCC-TY/TYENH OOJIbIlIe HE OYIET MCIIOIb30BaThCS.

Takske obpaTuTe BHMMaHMe, UTO B KOMaHIHOM cTpoke bash Gyger ykaszaHo I have no name!. DTO HOpPMAaJbHO,
MTOCKOJIbKY (a1 /etc/passwd  ellle He CO3JaH.

'i IIpumeuanue

BaskHO, yTOOBI BCe KOMaH/Ibl B OCTaBIIENCS YAaCTV 3TOM IJIaBbl U CJAEAYIONIVX IVIaBaX BBITIOJHSUIUCH U3
cpenbl chroot. Ecyin BbI moKuaaeTe 3Ty cpemy Mo KaKou-IMOo MpuumHe (HarpuMep, Mpy mepes3arpyske),
ybenuTech, uTo (haitjIoBble CUCTEMbI BUPTYaJIbHOTO SIApa CMOHTMPOBAHbI, Kak omicaHo B Pasmen 7.3.1,
«MouTtupoBanue u 3anonHeHue /dev» u Pasgen 7.3.2, « MOHTMpOBaHNe BUPTYaJIbHBIX (hallJIOBBIX CUCTEM
siIpa», a 3aTeM BOMAUTE B cpemxy chroot st Mpoao/IKeHUsT yCTaHOBKN.

7.5. Co3pgaHue Katasioros

[Tpuino Bpemst co3marh MOJHYIO CTPYKTYPY KaTajaoroB B ¢anoBon cucreme LES.

'i IIpumeuanue

HeKOTOpre M3 KaTaJIOroB, YIIOMSHYTbIX B 3TOM pasiesjie, BO3MOXXHO, YXKe OBUIN CO30aHbI paHee C
ITOMOILIIBIO SABHbBIX I/IHCTI)YKL[I/IIL/’I W 1pn yCTaHOBKE HEKOTOPbLIX ITaKeTOB. Onn IOBTOPSIIOTCA HMXKe OJId
ITOJIHOTbI KapTUHBI.
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Co3maiiTe HECKOJIBKO KaTaJIOTOB, KOTOpbIe He BXOOWJIM B OTPaHMYEHHBIM HAOOP, UCIOIb3YEMbIN B MPEIbIAYIINX
[J1aBaX, BBITIOJIHUB CJIEAYIOIIYI0O KOMaHIY:

mkdir -pv /{boot,home,mnt,opt,srv}
Co3maiiTe HEOOXOAVIMbIE TTOIKATAJIOTH, BBIMIOJIHMUB CJIEMYIONIE KOMAaH/IbI:

mkdir -pv /etc/{opt,sysconfig}

mkdir -pv /lib/firmware

mkdir -pv /media/{floppy,cdrom}

mkdir -pv /usr/{,local/}{include,src}

mkdir -pv /usr/lib/locale

mkdir -pv /usr/local/{bin,lib,sbin}

mkdir -pv /usr/{,local/}share/{color,dict,doc,info,locale,man}
mkdir -pv /usr/{,local/}share/{misc, terminfo,zoneinfo}
mkdir -pv /usr/{,local/}share/man/man{1..8}

mkdir -pv /var/{cache,local, log,mail, opt, spool}

mkdir -pv /var/lib/{color,misc,locate}

In -sfv /run /var/run
In -sfv /run/lock /var/lock

install -dv -m 0750 /root
install -dv -m 1777 /tmp /var/tmp

[To ymosyaHMiO KaTaJloT¥ CO3MAKOTCS C IIpaBaMiu 755, HO 3TO HeskenaTeNbHO MesiaTh [JIT BCeX KaTajoros. B
MIPUBEIEHHBIX BbIIIIE KOMAaHIaX BHOCSTCSI Ba M3MEHEHMs]T — ONHO B JOMAIIIHMIA KaTaJIoT IMOJIb30BaTessl root, a
IPYroe B KaTaJIory [IJisi BpEMEHHBIX (DaiyioB.

[TepBoe M3MeHeHMe TAPAHTUPYET, YTO HUKTO HE CMOXKET BOMTHM B KaTaJIOT /root — TOYHO Tak K€, KaK OObIYHBIN
TI0JIb30BaTesb CAeIal 6bI 3TO CO CBOMM COOCTBEHHBIM JOMAIIHMM KaTaJioroM. Bropoe mM3MeHeHMe rapaHTUPYeT,
YTO JII000M TIOIb30BaTeIb MOKET MMCATh B KAaTaJOTM /tmp M /var/tmp , HO HE MOKET yHAJIATb U3 HUX (aiibl
Ipyroro nosb3oBaress. [locienHee 3ampelieHO Tak Ha3biBaeMbIM «sticky bit (IMIKMM 6GMTOM)», CTApIIMM OUTOM
(1) B 6utoBoM Macke 1777

7.5.1. Mpume4yaHue o cOOTBETCTBUM TpedoBaHUAM FHS

OTO [epeBO KaTaJoroB OCHOBAaHO Ha craHpapre uepapxum ¢aitoBon cucrembl (FHS) (moctymen mo anmpecy
https://refspecs.linuxfoundation.org/fhs.shtml). FHS Taxkske yKasbpIBaeT, UYTO Ha/JIM4Me HEKOTOPBIX KaTaJOroB
HeobsI3aTe/IbHO, HAallpuMep, /usr/local/games U /usr/share/games .B LFS mbI co3maem TOJIBKO Te KaTaJIOru,
KOTOpbIe JEe/CTBUTEIbHO HeobxomuMbl. OgHaKo, He CTECHSATECh CO30aBaTh AOIOJHUTE/bHbIE KaTaJIOrM, eCJIA
XOTUTE.

. IIpenynpexxaenue

FHS ne Tpebyer Haymmumst katajsora /usr/lib64 , u pemaktopsl LFS penmim ero He mcronb3oBath.
Yrober mucTpykimu B LFS u BLFS pabortanu KoppeKTHO, KpaifHe Ba’kKHO, YTOOBbI 3TOT KaTajor He
cyiiecTBoBaI. Bpemst oT BpeMeHM BaM cyieyeT ITPOBEPSITh, YTO OH He CYIIIECTBYET, TOTOMY UTO €r'0 JIETKO
CO37aTh HEMpeqHaMePEHHO, U 9TO, BEPOSITHO, ITPUBEJET K TIOJIOMKE Balllell CUCTEMBbI.

7.6. Co3pgaHne OCHOBHbIX haii/iIoB U CUMBOJIUMECKUX CCbIJTOK

WcTopuyecky CIOXKUIOCh, UTO Linux XpaHUT CIMCOK MPYMMOHTHMPOBAHHBLIX (aiiJIOBBIX CHCTeM B daiiie /etc/
mtab . CoBpeMeHHbIE Ipa XPaHST 3TOT CIIMCOK BHYTPU CeOsI U MPeqOCTaBJISIIOT €ro M0JIb30BaTeJIo uepes (aiioByio
cuctemy /proc . YTOOBI yOOBIETBOPSITh TPEOOBAHMSIM YTWINT, KOTOPbIE OKMUIAIOT HAJIMUMS /etc/mtab , co3maiTe
CIEMYIONTYIO0 CUMBOJIMYECKYIO CChUIKY:

In -sv /proc/self/mounts /etc/mtab
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Cosparite ¢aiist /etc/hosts , Ha KOTOPbIN OYOYT CChIJIATHCS HEKOTOPbIE HAOOPHI TECTOB, a TAKKe OOVH 13 (aiioB
KoHurypanum Perl:

cat > /etc/hosts << EOF
127.0.0.1 localhost $(hostname)
21 localhost

EOF

UT0OBI ITOIB30BaTE/Ib root MO BOMTM B CHMCTEMY M PacIO3HABAJICSI CUCTEMOM, B daiiax /etc/passwd U /etc/
group OOJDKHBI OBITh COOTBETCTBYIOIIIVE 3aIUCH.

Cospariite dain1 /etc/passwd  BBIIIOJHUB CAEAVIOMIYIO KOMaHIY:

cat > /etc/passwd << "EOF"

root:x:0:0:root:/root:/bin/bash
bin:x:1:1:bin:/dev/null:/usr/bin/false

daemon:x:6:6 :Daemon User:/dev/null:/usr/bin/false
messagebus:x:18:18:D-Bus Message Daemon User:/run/dbus:/usr/bin/false
uuidd:x:80:80:UUID Generation Daemon User:/dev/null:/usr/bin/false
nobody :x:65534:65534 :Unprivileged User:/dev/null:/usr/bin/false

EOF

Haponb ITI0JIb30BaTeJIsd root 6YJJ,ET 3aJdH I1I030Hee.

Cospaiire dain1 /etc/group , BBIIIOJHUB CJIEAYIOIIYIO KOMaHIY:

cat > /etc/group << "EOF"
root:x:0:
bin:x:1:daemon
Sys:ix:2:
kmem:x:3:
tape:x:4:
tty:x:5:
daemon:x:6:
floppy:x:7:
disk:x:8:
lp:x:9:
dialout:x:10:
audio:x:11:
video:x:12:
utmp:x:13:
cdrom:x:15:
adm:x:16:
messagebus:x:18:
input:x:24:
mail:x:34:
kvm:x:61:
uuidd:x:80:
wheel :x:97:
users:x:999:
nogroup :x:65534:
EOF

CosgaHHble TPYMIbI He SBJSIIOTCS YacTbIO KaKOrO-JMOO CTaHAApTa — 3TO TPYIIbI, ONpenessieMble YacTUUYHO
TpeboBanusMu koHOurypamym Udev B mraBe 9, a 4aCTMYHO OOIIMMM COIVIAIIEHMSIMY, UCIIOIb3yeMbIMU B psifie
CyllecTByOIIMX aucTpubytnBoB Linux. Kpome TOro, Hekoropble HabOpbl TECTOB 3aBUCST OT KOHKPETHBIX
nosib3oBaresiert uiau rpynn. Crneumdukaimsa LSB (mocrynHa mo ampecy https://refspecs.linuxfoundation.org/Isb.
shtml) pexoMmeHayeT, YTOObI, TOMUMO TpyHIbl root ¢ umeHtTudurarop (GID) O mpucyrcrBoBana rpymmna bin
¢ GID 1. GID 5 mmmpoko ucmosib3yercs I TPYIIbl tty, YMCIO 5 Takke MCIOIb3yeTcss B /etc/fstab s
(daitoBoii cuctembl devpts. Bce ocranmbhble umena rpymnn M GID MoryT cBo60OmHO BBIGMPATHCS CUCTEMHBIM
aJIMMHUCTPATOPOM, TaK KaK XOPOILIO HalMCaHHbIE MMPOTrpaMMbl He 3aBUCIT oT HoMepoB GID, a wailie ncmomnb3yior
Ha3BaHMe TPYTIIIbL.
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Wnentudukarop 65534 mucnonbsyercs sapom ot NFS u orgenbHbIX M0JIb30BaTeIbCKUX MTPOCTPAHCTB MMEH [IJIsI
HEeCOTIOCTaBJIEHHbBIX MOJIb30BaTesel 1 rpymn (OHM CyliecTBYIOT Ha cepBepe NFS wim ponutenbckoM IMpoCTpaHCTBe
MMEeH I0JTb30BaTesisl, HO «He CYIIeCTBYyeT» Ha JIOKAJIbHOM KOMIIbIOTEPE UM B OTHETbHOM IPOCTPAHCTBE VIMEH).
Mpb1 pucBanBaeM nobody ¥ nogroup IJISl TOTO, YTOOBI M30€KaTh HECOMOCTABAEHHbIX MAEHTU(GUKATOPOB. Ipyrue
IUCTPUOYTUBBI MOT'YT 06pabaThiBaTh STOT UAEHTU(MUKATOP IMO-Pa3HOMY, ITOITOMY JIF06ast TepeHoCcuMast IIporpaMmma
He JTOJKHA 3aBUCETh OT 3TOTO ITPUCBOEHMSI.

JI7151 HEKOTOPBIX TTAKETOB TPeOYeTCs JIOKAJb.

localedef -i C -f UTF-8 C.UTF-8

Ilnst HekoTOphIX TecToB B [71aBa 8 TpebyeTcst OOBIYHBIN TTOIb30BaTe b, JJ06aBMM TaKOTO IOJIb30BaTesIs 30eCh U
YOQIMM 3TY YUETHYIO 3a1Ch B KOHIIE IJIaBbI.

echo "tester:x:101:101::/home/tester:/bin/bash" >> /etc/passwd
echo "tester:x:101:" >> /etc/group
install -o tester -d /home/tester

Uro6s! yrnammuTh npuriaiiene «I have no name!», 3amycture HOBYI0 000/10uKy. [ToCKOIBKY (aiiyibl /etc/passwd
U /etc/group  OBLIM CO3[aHbI, pa3pelleHe UMEeH M0JIb30BaTeJIel U IPYIII Tenepb OymeT paboTarh:

exec /usr/bin/bash --login

[Tporpammel login, agetty, init (1 gpyrue) UCIIONB3YIOT PSiA, KYPHAJIOB [IJIsT 3aIlIMCH TaKoi MHGOPMaIy, Kak KTO
u Korpa Bxoawi B cuctemy. OgHAKO 3TM MporpaMMbl He OOy T 3amyCbIBaTh JaHHbIE B KyPHAJIbI, €CJIM OHU ellle He
CyliecTBYIOT. UHUIIMaIM3UPYITE SKYPHAJIbI U MTPEeAOCTaBbTe MM COOTBETCTBYIOIIIME Pa3pelieHus:

touch /var/log/{btmp,lastlog,faillog,wtmp}
chgrp -v utmp /var/log/lastlog

chmod -v 664 /var/log/lastlog

chmod -v 600 /var/log/btmp

B aitn /var/log/wtmp 3aIMChIBAIOTCS BCE BXOMbI M BBIXOAbI U3 cucTeMbl. B (aitnm /var/log/lastlog
3aMMChIBAETCS BpPeMs IIOCJIEMHEr0 BXOAA KaskKIOTO IOJIb30Baresisi B cucteMy. B dain /var/log/faillog
3aMMChIBAIOTCS HEYIauHbIe MOIBITKY BXOMa B cucTteMy. B dait /var/log/btmp  TakyKe 3aMMChIBAIOTCS HEYIAUHbIE
ITOMBITKM BXOOa B CUCTEMY.

"\r IIpumeuanne

B dait /run/utmp  3ammMChIBAIOTCS TIOJIb30BATE/ M, KOTOPbIE B JAaHHBII MOMEHT BOLLIM B cucTemy. OH
CO3IAETCS IMHAMMYECKM, B IIPOLIECCE BBITIOJHEHMS CIIEHApUEB 3arpy3KMul.

"\r ITpumeuanue

@anstpl utmp, wtmp, btmp 1 lastlog MCIIOJB3YIOT IJiSI BpEMEHHBIX METOK 32-pa3psigHble Iejible 4ucia,
3HAUEHMs CYeTUrKa JOCTUTHET MakcumyMma (2 147 483 647) 19 susaps 2038 roga ('mpo6iema 2038 roma').
MHorue nakeTbl IIepecTai UX UCIOIb30BaTh, APYTHE Ke, COOMPAIOTCS MMPEKPATUTh UX UCIIOIb30BaHME.
BeposTHO, jTyullie CUMTaTh UX yCTaPEBIIVMMU.
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7.7. Gettext-0.22.5

[Taker Gettext COmep>KUT YTUJIUTBI AJISI MHTEPHAIMOHAIM3AIMY U JIoKaam3auyy. OHY MO3BOJISIIOT KOMITMIMPOBATh
nporpammbi ¢ ioaaepskkoii NLS (Native Language Support), T03BoJisist UM BbIBOAUTD COOOIIEHNST HA POITHOM SI3bIKE
MI0JIb30BaTeJISI.

IIpubusuTeIbHOE 1.1 SBU
BpeMs COOPKM:
TpebyeMoe AMiCKOBOE 321 MB
MPOCTPAHCTBO:

7.7.1. YcTaHOBKa nakerta Gettext

IInst BpeMeHHOTO Habopa MHCTPYMEHTOB HaM HY>KHO YCTAHOBUTH TOJIBKO TPy MporpamMmbl u3 rnakera Gettext.

INonrorosbre Gettext K KOMITMISLIUN:

‘./configure --disable-shared

3HayeHMe MapaMeTPOB HACTPOMKM:

--disable-shared

B HacTosiiee BpeMss HaM He HY>KHO YCTaHaBJIMBaThb Kakue-bo obiiye 6momoreku Gettext, mosToMy HeT
HeoBXOOMMOCTHI UX COOMPATh.

CrOoMOWIMpYITE TTaKeT:

‘make ‘

VYcranoBuTe mporpaMmmbl msgfmt, msgmerge, 1 xgettext programs:

‘cp -v gettext-tools/src/{msgfmt,msgmerge, xgettext} /usr/bin ‘

[Togpo6Has nHdopmaius 06 3Tom nakere Haxonutcs B Pasmen 8.33.2, «Comepskumoe makera Gettext.»

103



7.8. Bison-3.8.2

[TakeT Bison cogepskuT reHepaTop CMHTAKCMUYECKOTO aHaIM3a.

IIpubusuTeIbHOE 0.2 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 57 MB
MPOCTPAHCTBO:

7.8.1. YcTaHOBKa nakera Bison

INonrorosrre Bison K KOMIMISLINN:

JInnykc c vyns - Bepcens 12.2

./configure --prefix=/usr \
--docdir=/usr/share/doc/bison-3.8.2

3HayeHyMe HOBOTO MTapaMeTpa KOHGUTrypanmm:

--docdir=/usr/share/doc/bison-3.8.2

OTOT mapameTp yKa3bIBaeT CCTeMe COOPKY YCTaHOBUTD AJOKYMEHTAIMIO K bison B KaTajior ¢ Bepcueii makeTa.

CroMOWIMpYyITe TTaKeT:

‘make

YcTaHOBUTE MAKeT:

‘make install

[Togpo6Has nudopmaius 06 sTom nakere Haxonutcs B Pasmen 8.34.2, «Cogepskumoe makera Bison.»
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7.9. Perl-5.40.0

[TakeT Perl comepskuT mpakTMUYeCKUI SI3bIK JIJISI M3BJIEUEHNS JaHHbIX U cocTaBiieHust otTuétoB (Practical Extraction
and Report Language).

IpubusuTeIbHOE 0.6 SBU
BpeMs COOPKM:
TpebyeMoe AMiCKOBOE 285 MB
MPOCTPAHCTBO:

7.9.1. YcTaHOBKa nakerta Perl

INonrorosbTe Perl k komnmisgumn:

sh Configure -des \
-D prefix=/usr \
-D vendorprefix=/usr \
-D useshrplib \
-D privlib=/usr/1lib/per1l5/5.40/core_perl \
-D archlib=/usr/1lib/per15/5.40/core_perl \
-D sitelib=/usr/lib/perl5/5.40/site_perl \
-D sitearch=/usr/lib/perl5/5.40/site_perl \
-D vendorlib=/usr/lib/perl5/5.40/vendor_perl \
-D vendorarch=/usr/lib/perl5/5.40/vendor_perl

3unauenne HOBbIX orumit Configure:

-des
OTO KOMOMHAIMS U3 Tpex MapameTpoB: -d MCIIOIb3yeT 3HAYeHMs 10 YMOJTYAHMIO IJIT BCEX 3JIEMEHTOB; -€
obecIieunBaeT BBIMIOJIHEHNE BCEX 3a/1ay; -S OTK/IIOUAeT HeCyIeCTBEHHbIE BbIXOMHbBIE TaHHbIE.

-D vendorprefix=/usr

[Tapametp rapanTupyet, utTo perl 3HaeT, Kak yka3aTb ITaKeTaM, I7ie OHM JTOJIKHBI YCTaHABIMBATh CBOM MOYJ/IN
Perl.

-D useshrplib
Cob6patp 6mbmoreky libperl, Heo6xomumMyI0 HeKOTOpPhIM MomyisiM Perl, kak o6iryio 6MOIMOTEKY BMECTO
CTaTU4eCKoOI.

-D privlib,-D archlib,-D sitelib, ...
OTM HaCTPOVKY OTpenesitoT, rae Perl mier ycranosennble momyyn. Penaktopsl LEFS penmum nmomecTuTs nx
B CTPYKTYpY KaTajoros, ocHoBaHHyio Ha MAJOR.MINOR Bepcunu Perl (5.40), uto nmo3soJisieT 06HOBIATH Perl
IIo 60s1e€ HOBBIX YPOBHEN MCITpaB/ieHn 1 (YPOBEHD MCITPABJIEHMS - 3TO MTOCIeIHSIS pa3ae/ieHHast TOYKaMM YacCTh
B CTpOKe TOJIHOM Bepcuu, Harpumep 5.40.0) 6e3 Heo6X0aMMOCTH MepeyCTaHaB/IMBaTh BCe MOMYIIA.

CrOoMOWIMpYITE TTaKeT:

‘make

YcTraHOBUTE MTAKeT:

‘make install

[TogpobHas nudopmauus 06 3Tom nakete Haxonutcs B Pasmen 8.43.2, «Comepskumoe nakera Perl.»
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7.10. Python-3.12.5

[Taker Python 3 comepskutr cpemy paspaborunka Python. Ero MoXHO MCHOMb30BaTh [JiI OOBEKTHO-
OPMEHTUPOBAHHOI'O IIPpOrpaMMMPOBAHMsI, HaAIIMCAHMA CKPUIITOB, IPOTOTUIIMPOBAHMS 6OJ'IbH_[]/IX nporpaMmm u
pa3paboTKa 1ebIxX MpuiaoskeHnii. Python — 3To MHTepIipeTMpyeMbIi sI3bIK MTPOTPaMMMPOBAHMS.

IIpubusuTeIbHOE 0.4 SBU
BpeMs COOPKM:
TpebyeMoe AMiCKOBOE 603 MB
MPOCTPAHCTBO:

7.10.1. YcTaHOoBKa naketa Python

'i IIpumeuanue

CymiecTByeT [Ba IakeTa, MMeHa KOTOPbIX HauMHAKOTCA C Tpedukca «python». Cenryac HeoOGXommmo
pacriakoBathb ¢ans Python-3.12.5.tar.xz (obpaTtuTe BHMMAaHMe Ha 3arJIaBHYIO MEPBYIO OYKBY).

ITogroroska Python K KOMIMISILIVIN:

./configure --prefix=/usr \
--enable-shared \
--without-ensurepip

3HayeHMe MApaMeTPOB HACTPOMKM:

--enable-shared
OTOT mapaMeTp OTKJIIOUaeT YCTAHOBKY CTaTUUYHbIX OMOIMOTEK.

--without-ensurepip
OTOT mapaMeTp OTKJIIOUaeT YCTaHOBIIMK makeToB Python, KOTOpbIii Ha TAaHHOM JTare He HY)KEH.

CroMOmIMpyuTe maker:

‘make

'i IIpumeuanue

Hekoropbele momymu Python 3 He moryt ObITh COOpaHBbI ceifdyac, IMMOTOMY YTO 3aBUCMMOCTU ellle He
ycTaHoBJIeHbI. 111 MOmynst ss1 BBIBOOUTCS COOOIIeHMEe Python Tpe6yeT OpenSSL 1.1.1 wnu Hosee

Coobiiienne ciieqyeT MpourHopuposarb. [IpocTo ybenutech, uTo KoMaHAa make BepXHEro ypoBHSI He
3aBepIIIach OIIMOKOI. JIomoMHNTe IbHbIE MOIY/IM CeYac He HYKHbI, M OHM O6yayT cobpanbl B ['1aBa 8.

YcTaHoBuUTe TaKeT:

make install

[Tompo6uas nudopmaiius 06 sTom nakere Haxoautcs B Pasgen 8.52.2, «Conmepskumoe nakera Python 3.»
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7.11. Texinfo-7.1
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ITaket Texinfo comepsKUT MpOrpaMMbI /11 YTEHMS, 3aIIMCH U ITpeoOpa3oBaHyus MHPOPMAILIMOHHBIX CTPAHMII.

IIpubusuTeIbHOE 0.2 SBU
BpeMs COOPKM:
TpebyeMoe AMiCKOBOE 130 MB
MPOCTPAHCTBO:

7.11.1. YcTaHOBKa nakerta Texinfo

IMonrorosrre Texinfo k kKoMmmIALIUM:

‘./configure --prefix=/usr

CroMOWIMpYyITe TTaKeT:

‘make

YcTaHOBUTE MAKeT:

‘make install

[TogpobHas nHdopmaius 06 3Tom nakete Haxonutcs B Pazmen 8.72.2, «Copepskumoe nakera Texinfo.»
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7.12. Util-linux-2.40.2

[Taker Util-linux cogepskuT pasjmdHble cJIyskeOHbIe IporpaMmMbl. Cpeny HUX YTUIINUTBI IJIsI paboThI C (allyIOBBIMU
cucTeMaMi, KOHCOJISIMU, PasfaesiaMu M COOOIIEHUSIMIA.

ITpu6ausuTebHOE 0.2 SBU
BpeMsi COOPKH:
TpebyeMoe AMCKOBOE 180 MB
MPOCTPAHCTBO:

7.12.1. YcTaHoBKa nakerta Util-linux

FHS pekomeHnmyer wucrionb3oBaTh KaTajaor /var/lib/hwclock BMECTO Karajora /etc B KauecTBe
MeCTOIoJIoKeHMs 11l ansa adjtime. Co3gaiTe STOT KaTasor:

mkdir -pv /var/lib/hwclock

ITogrorospre Util-linux K KOMIOMIALNNA:

./configure --libdir=/usr/1lib \
--runstatedir=/run \
--disable-chfn-chsh \

--disable-login \
--disable-nologin \
--disable-su \
--disable-setpriv \
--disable-runuser \
--disable-pylibmount \
--disable-static \
--disable-liblastlog2 \

--without-python \

ADJTIME_PATH=/var/lib/hwclock/adjtime \

--docdir=/usr/share/doc/util-linux-2.40.2

3HayeHue MapaMeTpoB HACTPOIKH:

ADJTIME_PATH=/var/lib/hwclock/adjtime
OTOT mapamMeTp yCTaHaB/JIMBaeT pacriosiokeHue Qaia ajis 3anucy uHdbopmaluy o6 amnmapaTHbIX yacax B
cootBetcTBuu ¢ FHS. OH He obGsi3aTesieH AJ1s1 BpeMEHHOTO MHCTPYMEHTapusi, HO MpefoTBpalaeT Co3naHue
(daiina B ;pyrom mMmecTe, rae dai He OyIeT IepesanycaH Ui yaajaeH npyu puHaibHOM cOopKe nmakeTa util-linux.

--libdir=/usr/1ib
OTOT mapaMeTp rapaHTUPYyeT, YTO CUMBOJIMYECKIE CCbUTKM . S0 , OYIYT yKa3bIBaTh Ha ¢aiisi 00111ei1 61MbaMoTekn
B TOM >ke Karajore (/usr/lib ).

--disable-#*
OTOT mapaMeTp IMpeNOTBPAIAlOT TOsBIeHNEe MpeaynpexXaeHnin 0 COOpKe KOMIIOHEHTOB, IJISI KOTOPBIX
TpeOyIOTCS MaKeThbl, OTCYTCTBYIOIIVE UM elile He ycTaHoB/ieHHbIe B LFS.

--without-python

OTOT mapaMeTp OTKJIIoUaeT UCMoJb3oBaHue Python. OTo mo3BosisieT 136€e3KaTh MOIMbITOK CO3MaHNUSI HEHYKHBIX
TIPUBSI3OK.

--runstatedir=/run
OTOT MapaMeTp yCTaHaB/IMBAeT PacIlOIOXKeHNe COKeTa, MCIoib3yemoro uuidd u libuuid.

CROMIIMJIMPYIATE TIAKET:

‘make

YcTaHOBUTE ITAKeT:

‘make install
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[Togpo6Has nudopmaius 06 3Tom nakere Haxonutcs B Pasmen 8.79.2, «Cogepskumoe makera Util-linux.»
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7.13. OuncTKa u coxpaHeHme BPEMEHHOI CUCTEMbI

7.13.1. Ouncrtka

Bo-mepBbIX, yIajnTe yCTaHOBJIEHHYIO JOKYMEHTAINIO, YTOObI IIPEIOTBPATUTD €€ ToMafaHie B KOHEYHYIO CUCTEMY
U COKOHOMUTB OKoJIo 35 MB mecra:

rm -rf /usr/share/{info,man,doc}/*

Bo-BTOpBIX, B COBpeMeHHbBIX cucTeMax Linux daiuibl .1a 6ubmmoreku libtool mosesusl Tosbko mjis libltdl. Hukakue
o6uobmoreku B LFS He 3arpyskarorcs ¢ nmomoiisio libltdl. Mi3BecTHO, 4TO HEKOTOpbBIE (ailibl .la MOT'YT IIPpMBECTY K
c6010 Bo Bpemst c6opku nmaketoB BLFS. Voanure stu daiiibl ceituac:

find /usr/{lib,libexec} -name \*.la -delete

Ceituac pa3mep CUCTeMBI cocTaBsieT okojio 3 I'B, ogHako Karasor /tools 60Jibllie He MOHAZOOUTC. YIalIuTe ero,
YyTOOBI 0CBOOOAUTH OK0JIO 1 I'B myckoBOro mpocTpaHcTBa:

‘rm -rf /tools

7.13.2. Pe3sepBHOe KonupoBaHue

Ha maHHBII MOMEHT OCHOBHbIE IIPOT'paMMbl 1 OMOIMOTEeKM coOpaHbl, 1 Baiia cucrema LFS HaxoguTces B xopoiiem
cocrostHMM. MOSKHO CO371aTh Pe3epBHYIO KOMMIO Balllell CUCTEMBI JIJIS ITOCJ/IeYIOIIEro IOBTOPHOT'O MCITOIb30BaHMSI.
B ciyuae darasbHbIX CO0€B B CJIEAYIONIMX IJIaBaX YaCTO OKa3bIBAETCS, UTO YIAINTh BCe M HayaTh 3aHOBO (Oosiee
OCTOPO’KHO) — JTYYIIINI BapMaHT BoccTaHOBJeHMs. K cokaseHnto, Bce BpeMeHHbIe (hailibl Takke OyayT yiaJIeHbl.
YTo6bI HE TPATUTH JIMIITHEE BPEMSI Ha TIOBTOPHYIO COOPKY TOTO, UTO OBLIO YCIEIIHO COOpaHO, MOJIe3HO CO3[aTh
pe3epBHYIO Kommuio Tekyien cucrembl LES.

'i IIpumeuanue

Bce ocTasnbHble I11ary B 3TOM paszieJie SIBJISIIOTCSI Heobsi3aTeTbHbIMM. TeM He MeHee, KaK TOJIbKO Bbl HAUHeTe
yCTaHaBAMBaTh MakeThbl B [1aBa 8, BpemeHHbIe ¢aisibl OyoyT mepesamucanbl. [loaToMy pekomMeHayeTcst
CO37laHMe pe3epBHOI KOIMM TEKYIIEN CUCTEMbI, KaK OMMCAHO HIUKE.

Crnenyroiye 1ary BbITIOJMHSIOTCSI BHe cpefbl chroot. DTO 03HAYaeT, UTO MpPeK[e YeM MPONOJIKUTD BbI TOJKHbI
MOKNHYTh cpemy chroot. [IpMuMHOI 3TOTO SIBJSIETCS TO, UTO HEOOXOAMMO MOJNYYUTH AOCTYH K PaCIOJIOKEHMUIO
(baiIoBOI cuCTeMBbI 3a TpeneaamMu cpefbl chroot IJisT XpaHEeHWsI/UTeHUs] apXyuBa Pe3epBHbBIX KOIMIA, KOTOPbI He
JOJKEH PasMeIaTbCs B Mepapxmum SLFS.

Ecsin BBl pentuiu caenath pe3epBHYIO KOIMIO, TIOKMHBTE cpeny chroot:

‘exit

! BaskHo

Bce clenymonye MHCTPYKUMM BBIIIOJHSIIOTCS I10JIb3OBaTe/IeM root B Ballleil XOCT-CUCTEMe. Byane
OCOOEHHO BHMMATEJbHbI K KOMaHOaM, KOTOpbI€ BbI CO6I/IpaET6Cb 3aIlyCKaTb, ITOCKOJIbKY OIJ_II/I6KI/I,
JOITyIlIeHHbIe 31eCb, MOI'YT USMEHNUTD BaIlly XOCT-CUCTEMY. Nmerite B BUAY, UTO II€EpeMEeHHadad OKPY>KE€HMSA
LFS IO YMOJIYaHUIO YCTAaHOBJIEHA OJIF I10JIb30BaTesd 1fs, HO MOXKEeT He OBbITh YCTaHOBJIEHA OJIA root.

Bcsikmii pas, Korma KoMaH/bI TO/IKHBI BBITTOTHSTHCS OT root, yOeamuTech, YTO Bbl YCTAaHOBMJIV IIEPEMEHHYIO
LFS.

9to 06¢yskaanock B Pasmen 2.6, «YcraHoBka rmepemeHHon $LES».
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[Tepen cosgaHmem pe3epBHOI KOMNUY PAa3sMOHTUPYITE BUPTyasbHbIe (ailyIoBble CUCTEMBI:

mountpoint -q SLFS/dev/shm && umount SLFS/dev/shm
umount SLFS/dev/pts
umount SLFS/{sys,proc, run,dev}

Yb6enurech, UTO y Bac ecTb Kak MUHMMYM 1 I'B cBo6omHOro MecTa Ha aucKe (MCXOmHbIe tar-apXuBbl OYIYyT BKIIOUEHbI
B apXMB pe3epBHbIX KOMMI) B (hailJIOBON CUCTEME, COIEPIKAILIel KaTajlor, B KOTOPOM BbI CO3aeTe apXUB Pe3ePBHBIX
KOTTUIA.

O6paTuTe BHMMaHMe, YTO B TPUBEJEHHbBIX HIKE MHCTPYKIMSIX YKa3aH AOMAIITHUI KaTaIor MOIb30BaTesis root XOCT-
CUCTEMbI, KOTOPbII OOBIUHO HAXOAUTCSI B KOPHEBO (ailyioBoii cucTeme. 3aMeHnTe SHOME KaTaJIoroM Ha Balll BbIOOD,
€CJIM Bbl He XOTUTE, UTOOBI pe3epBHAas KOMMSI XpaHMJIach B JOMalllHEM KaTaJiore 1MoJib30BaTess root.

Co3smaiiTe apXuB pe3epBHON KOTIVY, BBITTOJTHUB CJIEAYIOIYI0O KOMaH/IY:

'i IIpumeuanue

[TocKoIbKY apXuB pe3epBHON KOMMM CKMMAEeTCsl, IMPOIeCC 3aHMMAaeT TOBOJbHO MHOTO BpeMeHM (6osee
10 MuHYyT) ma>ke Ha JOCTATOYHO OBICTPOI CUCTEME.

cd SLFS
tar -cJpf SHOME/1lfs-temp-tools-12.2.tar.xz

"\r IIpumeuanue

Ecin BeI nepexogure K r1aBe 8, He 3a0ymbTe IMOBTOPHO BOWTH B cpeny chroot, Kak OIMMCaHO B paspgesie
«BakHo» HIKe.

7.13.3. BoccTtaHOBMeHue

B cJiy4dae, eC/in ObLIN JOITYyIIEeHbI Kakye-ambo ommMOKM U BaM HY>KHO Ha4aTb BCe CHa4daJida, BbI MOXXeTe MCII0JIb30BaTb
3Ty pe3epBHYIO KOIIMIO OJis1 BOCCTAHOBJIEHMSI CUCTEMbI M C3KOHOMUTL BpEMS HA BOCCTAaHOBJIEHUE. HOCKOJ'Ibe
UCXOOHMKU HaXOOSTCS B Iarlke SLFS, OHM TakKe BKJIIOUEHBI B apXnB p63€pBHOI‘/JI KOIINMM, IO3TOMY MX HE€ HY>XHO
3arpy>karb IIOBTOPHO. y6e,JII/IBLLII/ICb, YTO IIepeMeHHast SLFS HaCTpO€Ha IIpaBUJIbHO, Bbl MOXXeT€ BOCCTAHOBUTDb
pe3epBHYIO KOITNIO, BBITIOJIHUB CJIeaYIoIIe KOMaHObI:

. IIpenynpexgenne

Crnenyioie KOMaHAbl Ype3BbIUAiHO oOmacHbl. Eciu Bbl 3amycTuTe KoMaHmy rm -rf /% ot
MMEHM II0jJIb30BaTesl root M He mepeiimere B Katasor $LFS wmam mepemenHast okpyskeHus: LFS
He OymeT YCTaHOBJIEHA /IS TIOJb30BATeNiI root, 3TO YHMUTOXMUT BCIO Ballly XOCT-cuctemy. Bbl
IMPEOYIIPEXXIEHDI.

cd SLFS
rm -rf ./*
tar -xpf SHOME/lfs-temp-tools-12.2.tar.xz

E1ie pas npoBepbTe, MpaBUWJIbHO JIM HACTPOEHO OKPY>KEHMeE, U MPOIoJIKauTe COOPKY OCTATbHOM YaCTU CUCTEMBI.

! BasxHo

Ecnu BBl mokuHynm cpeny chroot, 4To6bl CO3maTh pe3epBHYIO KOIMIO WMJIM TEepe3aryCTUTh COOPKY C
MIOMOIIIbIO BOCCTAHOBJIEHMSI, He 3a0yabTe MPOBEPUTb, YTO BUPTYyasIbHble (aijIoBble CUCTEMbI BCE eIlle
cvonTtupoBanbl (findmnt | grep $LFS). Ecyin oHM He cMOHTMPOBaHbI, IEPEMOHTUPYITE UX ceifuac, KaKk
omnucaHo B Pasgen 7.3, «IlogroroBka BUPTyaabHbIX (DAMIOBBIX CUCTEM SIApa», U MOBTOPHO BOMAUTE B
cpeny chroot (cm. Pasnen 7.4, «Bxon B okpyskeHne Chroot»), mpexke 4em IpogoIKUTb.
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'naBa 8. YcTaHOBKa 6a30BOro CUCTEMHOro
nporpaMmmMHOro oéecneyeHus

8.1. BBegeHue

B arToi1 r;aBe Mbl pucTyIiaem K c6opke kKoHeuHOM cuctembl LFS.

YcTaHoOBKa IMPOrpaMMHOTI0 06ecIieue st TPOCTa. XOTSI BO MHOTMX CJTyYasiX MHCTPYKIIVY IT0 YCTAaHOBKE MOYKHO ObIJIO
ObI CliesIaTh KOPOYEe ¥ YHUBEpCATbHEee, Mbl PEIJIU PEeNOCTaBUTD MOTHbIE MHCTPYKIIMY JIJIST KaXKAOTO TTaKeTa, YTOObI
CBECTY K MMHMMYMY BEPOSITHOCTD OLIMOOK. KiTlouoM K MOHMMaHMIO TOTO, YTO 3aCTaB/IsIeT cucTeMy Linux paboTars,
SIBJISIETCSI 3HAHME TOTO, JJIS Yero MCIIOMb3yeT s KasKIbIN MaKeT U 3aueM OH BaM (MJTU CHCTeMe) MOXKeT ITOHaJ0OUThCSI.

MbI He peKOMEHAYEM MCITOIb30BaTh ontumusaimu. C HUMM MporpaMMa MOKET paboTaTb HEMHOTO ObICTpee, HO
TaK)Ke€ OHM MOI'YT BbI3BATb CJIOKHOCTU IIPU KOMIIWJISALIUU U HpO6)'I€MbI Ipu 3alryCke IIporpammul. Ecin maker
HE KOMITMJIMPYETCS IPU MCIIOJIb30BaAHMNM OIITMMM3ALIVN, nonpo6y171Te CKOMITMJIMPOBATb €ro 6€3 OIITUMM3ALIUN U
MMOCMOTPUTE, PEeIIaeT JiM 3TO Mpobsemy. Jlake eciiv makeT KOMIMIVMPYETCS MPU MCIIOb30BaHUYM ONTUMMU3AIN,
CYLLECTBYEeT PUCK, YTO OH MOKET ObITh CKOMIIMJIMPOBAH HEMPaBMUJIbHO U3-3a CJIOKHBIX B3aMMOIENCTBUIL MEXIY
KOIOM M MHCTpyMeHTamyu cb6opku. Takske oOparuMTe BHMMAaHMe, UYTO IapaMeTpbl -march ¥ -mtune , He
TECTUPOBAJIMCh CO 3HAUYEHUSIMUM OTJIMUYHBIMU OT YKa3aHHbIX B KHUTIE. OTO MOKeT BbI3BaTh HpO6)'I€MbI C I[1akeTaMm
Habopa mHcTpyMeHTOB (Binutils, GCC u Glibc). Hebonbime moTeHUMa bHbIE TUIIOCHI, JOCTUTAaEMbIE 33 CUET
ONTMMM3ALINY, YaCTO MTepeBelnBaloTcsl puckamu. Tem kTo cobupaet LFS BrepBbie pekoMeHayeTcs IesiaTh 3TO 6e3
M0JIb30BATEIbCKUX ONMTUMMU3ALINIA.

C mpyrou CTOpOHBI, Mbl COXpaHSIEM OITHMM3AIMIO BK/IIOUEHHON B KOHQGUTrypaluy IaKeTOB II0 YMOJTYaHMIO.
Kpowme Toro, nHorma Mbl IBHO BK/IIOUaeM ONTUMM3MPOBAHHYIO KOHMUTYPaLMIO, IPeAOCTaBISIEMYIO TTaKeTOM, HO He
BKJTFOUEHHYIO 110 yMosuaHuio. COnmpoBOKIaIOIINe MTaKkeTa yyKe MPOTeCTUPOBA/IN 3TU KOHQUTYpaLMM U CUMTAIOT UX
6e30MacHbIMM, TTO3TOMY MaJIOBEPOSITHO, UYTO OHM CJIOMalOT c60pKky. Kak mpaBuio, KoHbuUrypamus mo yMOJT4aHUIO
yKe BKJTIOUaeT IapaMeTpbl -02 i -03 , IOITOMY pe3y/IbTUPYIOIIAs CCTeMa MO-TIpeskHeMY OymeT paboTaTh OUeHb
O6BICTPO 6e3 KaKOM-IMO0 MOJIb30BATETbCKONM ONTUMM3AIIMM U B TO K€ BPeMsI OylieT CTabMIbHOM.

[Tepen MHCTPYKIMEN MO YCTAHOBKE Ha KaXKOM CTpaHUIle MpecTaBieHa MHGOpMaLus O TaKkeTe, BKIIOYask KPaTKoe
OMMCaHME TOTO, UTO OH COHEPSKUT, MPUMEPHOE BpeMsi, HEOOXOAMMOe MJisi COOPKM, M CKOJIbKO MeCTa Ha JAMCKe
TpebyeTcs B mpoiecce c6opku. [Tocme MHCTPYKIMM 1O YCTaHOBKE UAET CIMCOK IMporpaMm 1 6ubamoTex (BMecTe C
KpaTKMM OIMCaHMeM), KOTOPbIe YCTAaHABIMBAET IaKeT.

'i IIpumeuanue

Ins Bcex maketoB B I'y1aBa 8 3Hauennst SBU u TpeGyemoe AMCKOBOE MPOCTPAHCTBO YKA3aHO C YUYETOM
TecToB. 3HaueHnst SBU 6bM paccunTaHbl € UCOIb3oBaHMeM yeTbipex siaep LIT (-j4) nst Bcex onepariui,
eCJIM He YKa3aHO MHOe.

8.1.1. O onenunortekax

Kak mnpaBwio, pemakropel LFS He pekoMeHOylOT cobOuparb M YCTaHABAMBATb CTaTUYeCKue OMOIMOTEKMN.
BonblIMHCTBO cTaTudyeckux OMOMMOTEK ycTapeau B coBpemeHHOM cucteme Linux. Kpome Toro, nmHKoOBKa
CTaTuuyeckoit 6MOIMOTEKM C MPOrpaMMoNM MOKET ObITh BpeaHa. Eciu mjis ycTpaHeHus mpo6siemMbl 6€301macHOCTY
TpebyeTcsl OOHOBJIEHNE OMOIMOTEKM, BCE MPOrpaMMbl, MCIIOIb3YIOIIME CTAaTUYECKYI0 OMOIMOTEKY, HEOOXOOMMO
OyzeT MOBTOPHO MEPEJIMHKOBATh C HOBOM O6MOMOTEKOM. [10CKOMBKY MCIIOMb30BaHMe CTaTUYeCKUX OMOIMOTEK He
BCEr[a OUYeBMIHO, COOTBETCTBYIOIIME ITPOrPaMMbl (M MPOIEAYPbI, HEOOGXOIMMBbIE JIJII IMHKOBKIM) MOTYT ObITh JTaske
HEM3BECTHBI.
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B MHCTPYKIMSX 3TOM IVIaBbl MbI yOQJISIEM MM OTK/IIOYAaeM YCTAHOBKY OOJIBIIMHCTBA CTAaTMUYECKUX OMOIMOTEK.
OO6bIYHO 3TO AenaeTcs IyTeM Iepenauy rmapamerpa --disable-static npu BbinosiHeHun configure. MHorma
HeoOXOIMMO MCIOJIb30BaTh aJIbTEPHATUBHbBIE MeTOAbl. B HEKOTOPBIX ciTyuasx, B yacTHOCTU B maketax Glibc u GCC,
MCIIOIb30BaHMe CTAaTUUYEeCKUX OMOIMOTEK OCTAeTCsI BAXKHBIM 3JIEMEHTOM IIpoliecca COOPKM MaKeTOB.

Bonee monpo6Hoe o6cyskaeHne 6ubamorek cmotrpute bubnuomexu: cmamuueckue unu obwue? B kuure BLFS.

8.2. YnpaBneHue naketamu

VYrpaBiieHne makeTamMy — 4YacTO CIpaiimBaemoe noronHeHue K Kuure LFS. MeHemkep makeToB ITO3BOJISIET
OTCJIEXXMBATh YCTAHOBKY (aiyioB, yIpoIiasi ymajieHue ¥ OOHOBJIEHME IaKeTOB. XOPOIIM MeHEeIKep IMaKeTOB
Takke OymeT oOpabaThiBaTh KOH(MUTrypalyoHHbie (aiibl, YTOObI COXPAHUTDH MOJIb30BATEIbCKIE HACTPOUKM TIPU
repeyCcTaHOBKe M 00HOBIeHnM rakeTa. [Ipeskae uem BbI HauHeTe 3aaBaThcst BormpocoM, HET —B aTOM pasnesie He
OyzeT HU TOBOPUTHCS, HM PEKOMEHAOBATHCSI KAKOM-JIMO0 KOHKPETHBIN MEHeIsKep MakeToB. UTO OH JAEeMCTBUTETHHO
MpeIOCTaBIIsIeT, TaK 3TO 0030p Hambojee MOMYJISIPHBIX METOOOB M TOro, Kak OHM paboraror. VmeasbHbIM
MEeHe/I>KepOM ITaKeTOB JIJIT BAC MOXKET ObITh OIMH M3 3TUX METONOB WJIM KOMOMHALIMS OBYX 1 60j1ee MeTonoB. B atom
pasfesie KpaTko YIIOMMHAIOTCS TPO6JIEMbI, KOTOPbIE MOT'YT BO3HUKHYTD IPY OOHOBJIEHMM ITAKETOB.

HexkoTopble mpuumHsbl, 110 KOTOPHIM MeHemkep MmakeToB He yromuHaeTcs B LFS uan BLFS npencrapiens! HKe:

» Paccmorpenne yrpaBiieHus TakeTaMy OTBJIEKAET BHUMAaHMeE OT IeJIeN 3TUX KHUT — 00yUYeHUs TOMY, KaK
cTpoutcst cucreMa Linux.

o CylIecTByeT MHOXKECTBO pelleHNI AJIs YIIpaBIeHus TaKeTaMM, Kaskoe 13 KOTOPbIX MMEET CBOU CUJIbHbIE U
cabbie CTOpOHbI. TPyAHO HAMTH TAKOE, KOTOPOE YIOBJIETBOPUT BCEX.

EcTb HeckombKo COBETOB, HAIIMCAHHBIX Ha TEMY YIIPpABJICHUS ITaKeTaMM. ITocerure IMPOEKT Cosembl BO3MOYXKHO BbI
HaI‘/JI,HETe pelnieHnne, KOTopoe COOTBETCTBYET BalllMM HOTpE6HOCT§IM.

8.2.1. NMpobnembl C OGHOB/IEHNEM

MeHeskep IakeToOB yIIpolllaeT OGHOBJIEHME 10 60J1ee HOBBIX BEPCHII ITOC/IE UX BhITycKa. Kak mpaBusio, MHCTPYKLMNA
B kuurax LFS n BLFS MoskHO 1conb30Bath 17151 0GHOBJIEHMS 10 6oJiee HOBBIX Bepcuii. BOT HEKOTOpble MOMEHTHI,
O KOTOPBIX CJIeAyeT IOMHUTD Ipy OOHOBJIEHMM ITAKETOB, 0COOEHHO B pabOTalollIei CUCTEME.

e Ecm nyskHo 06HOBUTS sipo Linux (wanpumep, ¢ 5.10.17 mo 5.10.18 v 5.11.1), mOmOAHUTEIEHO
repecoOupaTh H1uUero He Hy>kHo. CyucreMa Mpomo/IKUT HOPMaIbHO paboTarh 61arofapst Y€TKO OIpeneIeHHOM
rpaHuIile MEeXIY SIPOM U TOJIb30BaTeIbCKMM IMPOCTPAHCTBOM. B uactHoCTH, 3arooBku Linux API He Hy>XKHO
OOHOBJISITh BMECTE C SIIpoM. Bam mmpocTo HY>KHO Iepe3arpy3uTb CUCTEMY, UTOObI MCITOIb30BaTh OOHOBJIEHHOE
SIIPO.

e Eciau Heobxommumo o6HOBUTH Glibe mo 60see HoBoM Bepcun (Hampumep, ¢ Glibc-2.36 go Glibc-2.40)
HeOoOXOMMO BBITIOJIHUTh HEKOTOPBIE TOMOJHUTEIbHbIE NEeCTBYSI, UTOObI M30€eXKaTh ITOJIOMKYU CUCTEMBbI.
[Tompo6uoctu untaire B Pasmen 8.5, «Glibc-2.40».

» Ecmm maker, comepskaiimii o01Iy0 6MOGIMOTEKY, OOHOBJISIETCS U MMSI OMOIMOTEKY M3MEHUIIOCH, TO JIIOObIe
MaKeThl, MHAMMUYECKM CBSI3aHHbIE C OMOIMOTEKOM, HEOOXOAMMO IePEeKOMIIMIMPOBATh, YTOObI CBSI3aTh C
60Js1ee HOBOV O6MbMOTeKOI. (O6paTHTe BHMMAaHME, YTO MEKY BepCHell ITakeTa U MMeHeM OMOIMOTEKN HET
HMKakKoM cBs3u.) Harpumep, paccmorpum naket foo-1.2.3, KOTOpbIN yCTaHABIMBAET OOIIYI0 OMOINOTEKY
c uMeHeM libfoo.so.1 . Ilpenmonokum, BbI OOHOBMIM HaKeT A0 H60siee HOBoM Bepcun foo-1.2.4, koTopas
yCTaHaB/IMBaeT OOIIYI0 GMOIMOTEKY C MMeHeM libfoo.so.2 , BCe MaKeThbl, KOTOPbIE JMHAMMUUYECKY CBSI3aHbI C
1libfoo.s0.1 , HOJKHBI OBITH MEPEKOMIIVIIPOBAHBI JIJIST CBSI3Y C 1ibf00.50.2 , YTOOBI UCIIOIH30BaTh HOBYIO
Bepcuio 6MOMoTekr. Bbl He TO/KHBI YIA/ISITh CTapble OMOIMOTEKN, TIOKA BCE 3aBUCUMMBbIE ITAaKEeThI He OYyIyT
MIePEeKOMITU/TMPOBAHBbI.

e Ecnu naker (HpﬂMO nimn KOCBeHHO) CBfI3aH KaK CO CTapbIM, TdK M C HOBBIM MMME€HEM O6I.l.[€f/i OUOIMOTEKM
(HaanMep, [IaKeT CChIIAeTCA Kak Ha 1libfoo.so.2 , Tak M Ha libbar.so.1 , B TO BpeMs KaK HOCJ'IE,ILHI/II‘/JI
ccbutaeTcsd Ha 1ibfoo.so0.3 ), IIaKeT MOXXeT pa6OTaTb HeIlpaBUJIbHO, IIOCKOJIbKY pa3HbI€ BEPCUN O6LL[€I>1
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6UOIMOTEKY COIepsKaT HECOBMECTHMMbIE OIPeeIeHNsT 1JIsT HEKOTOPBIX MMEH CYMBOJIOB. OTO MOXKET ObITh
BBI3BAHO MEPEKOMITUJISIIIVIEN HEKOTOPBIX, HO He BCEX, ITAaKETOB, CBSI3aHHBIX CO CTApON 00I1el OMOIMOTEKOM,
ocJie OOHOBJIEHMS ITAKeTa, IPeAOCTaB/ISIOIIEro ob1yio 6ubmoTeky. UToObI 136e5KaTh 3TOV IPOOJIEMEI,
TI0JIb30BaTe/IsSIM HeOOXOAMMO KaK MOXKHO CKopee repecoOpaTh Kask/IbIi MaKeT, CBSI3aHHbIN C OOIIeNn
61bIMoTEKOM, C OOHOBJIEHHON Bepcueln (Hampumep, ¢ libfoo.so.2 Ha libfoo.so.3).

» Ecm maker, comepskaiimii o01Iyo 6MOGIMOTeKy, OOHOBJISIETCS, @ MMSI OMOIMOTEKM HE MEHSIETCS, HO
yMeHbIIIaeTcst Homep Bepcun aita 6ubamoTeku (Hampumep, 6ubamoTeka Mo-mpexkHeMy HasbIBaeTcs libfoo.
so.1 , HO uMs daiaa 6ubaMOoTeKN U3MEHMIIOCh C 1ibfoo.s0.1.25  Ha libfoo.s0.1.24 ), clemyeT yIaJuUTb
dair 6ubMOTEeKM paHee YCTAaHOBJIEHHONM Bepcu (B JAHHOM ciTydae 1ibfoo.so.1.25 ). B mporuBHOM
cnyuae, komanzaa ldconfig (3amyiiieHHass caMOCTOSITEIBHO C ITOMOILBbIO KOMaHIHOM CTPOKM MUJIU IIPU YCTaHOBKE
KaKoro-Jimbo 1makeTa) IpUBEIET K COPOCY CUMBOJIMYECKON CChUIKM 1ibfoo.so.1 , KOTOpas 6ymeT yKa3bIBaTh Ha
crapbii Ghair 6MOIMOTEKM, IIOTOMY UTO KaskeTCsl, UTO OHA MMeeT «boJiee HOBYIO» BEPCUIO, IIOCKOJIbKY €€ HOMeED
Bepcuy Gosbiiie. Takast CUTyaLyst MOKET IIPOU30MTH, €CJIM BaM HYKHO MMOHU3UTh BEPCUIO MAKeTa WM aBTOPbI
M3MEHWIN CXeMy yIIpaBjieHys Bepcusimu GhanioB 61OIMoTeKn.

o Ecmm maker, comepskalluii o0IIy0 6MOGIMOTEKY, OOHOBJISIETCS, @ MMS OMOIMOTEKM HE MEHSIETCS, HO YCTPAaHSIETCS
cepbe3Has 1npobsieMa (0CO6eHHO YSI3BMMOCTD B CCTeMe 6e30I1aCHOCTHM), HeOOXOAMMO IIepesanyCTUTh Bce
paborTaroliye mporpaMMbl, CBSI3aHHbIE C 0011el 6mbmoTekoi. Cenyrolas KOMaHIa, 3alyllleHHas: OT MUMeHU
T10JIb30BATEJIs root MOC/Ie 3aBepilieHnsT 0OHOB/IEHNS, BLIBEIET CIMCOK IIPOrpaMM, KOTOpbIE MCIIONIb3YeT CTaphle
BepCcuM 3TUX 6MbIMoTeK (3aMeHnTe 1ibfoo MMeHeM OMOIMOTEKN):

grep -1 'libfoo.*deleted' /proc/*/maps | tr -cd 0-9\\n | xargs -r ps u

Eciu miis mocryna k cucreMe ucrosnb3yercss OpenSSH u oH cBsi3aH ¢ OOHOBJIEHHOM OMOJIMOTEKOM, BaM
HeoOXOIMMO Iepe3aIryCTuThb cIyskOy sshd, 3aTem BBITY U3 CUCTEMBI, CHOBA BOUTH B CMCTEMY M IIOBTOPHO
BBITIOJTHUTD MPENbIAYIIYIO0 KOMaH/Y, YTOObI YyOeaUThCS, UTO yaaJleHHble 61bmoTeky 60iee He UCITOIb3YIOTCS.

o Eciu ucnosnHsiemast mporpaMma miv 6161oTeKa rnepesanycatbl, MPOIECChl, UCIOIb3YIOIIE KO, WM JaHHbIe
U3 HUX, MOT'YT 3aBepIIUThC cboeM. [IpaBuibHBI ClI0COO OOHOBUTh MPOrpaMMy M OOLIYIO OUOIMOTEKY, HE
BbI3bIBast c60SI IIpoliecca, - 3TO CHavaJia yAaJIUTh ero, a 3aTeM yCTaHOBUTh HOBYIO Bepcuio. Komanpa install,
npenoctasisieMass Coreutils, y:ke peanusoBasia 3TO, ¥ OOJIBIIMHCTBO ITAKETOB UCIIOIL3YIOT €€ IJIS YCTaHOBKU
JBOMYHBIX (DaiIoB ¥ OMOIMOTEK. DTO O3HAYAET, YTO OOJIBIIYIO YaCTh BpEMEHM Bac He OyneT 6eCOKOUTD 3Ta
npobsema. OTHaKO MPOIeCC YCTaHOBKY HEKOTOPBIX MakeToB (B uacTHOCTH, SpiderMonkey B BLFS) mpocTo
nepesanuchiBaeT (aiiji, ec/iv OH CYIIECTBYET, U BbI3biBaeT cOoii. [loaToMy 6e3omacHee COXpaHUTh CBOIO pPaboTy
¥ 3aKPbITh HEHY)KHbIE 3aMyII[€HHbIE IIPOrPaMMbl Ilepel OOHOBJIEHMEM ITaKeTa.

8.2.2. MeToAbl ynpaB/sieHMs nakeTtamu

Huske mpuBeeHbl HEKOTOPBIE PaCIPOCTPaHEeHHbIE METObI YITpaB/ieHus makeTaMmu. [Ipeskae uem MpuHSITD pellieHne
0 MeHe[I3Kepe MaKeTOB, IPOBEIUTE UCC/IeNOBaHNe Pa3IMUHbIX METOIOB, 0COOEHHO HEIOCTATKM KasKI0/ KOHKPETHOM
CXEMBI.

8.2.2.1. Bcé y meHA B ronose!

I[a, 9TO METO, YIIpaBJI€HMUS ITaKEeTaMMN. HEKOTOprM JIIOOSAM HEe HY>KEH MEHeI Kep ITaKETOB, IOTOMY UTO OHM XOPOIIO
3HAKOMbI C ITaKeTaMIM M 3HAlOT, KaKue (I)aﬁﬂbl YCTaHaBJIMBAIOTCA Ka>KAbIM ITaKETOM. HEKOTOpI)IM II0JIb30BaTeJISIM
TaK>Ke He Tp66YETCH Kakoe-nbo YIipaBJiIeHME IMaKeTaMM, ITIOCKOJIbKY OHU IVIAaHUPYIOT nepeco61/1paTb BCHO CUCTEMY
IIpU Ka>kKaOM M3MEHEHNWMU TTaKeTa.

8.2.2.2. YcTaHOBKaA B OTAE/IbHbIE KaTasioru

OTO VYIPOILIEHHbI METOA, YIpaBJeHUs] TaKeTaMu, AJiI KOTOPOrOo He TpebyeTcsl crelyajbHasi IporpamMmma
yrpaBieHust. Kaskaplii MakeT yCTaHaB/IMBAETCS B OTHEIbHBIN KaTtajaor. Hanmpumep, maketr foo-1.1 ycraHaBamBaercs
B /opt/foo-1.1 , @ CUMBOJIMYECKasl CChLJIKA CO3[AaeTcsl U3 /opt/foo B /opt/foo-1.1 . Korma nosiBnsiercst
HoBast Bepcusi foo-1.2, oHa ycraHaBiauBaercs B /opt/foo-1.2 M TIpeIbIAyIasi CMMBOJIMYECKAsT CChLIKA
3aMeHSIETCSI CMMBOJIMYECKOV CChUIKOM Ha HOBYIO BEPCHUIO.
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[lepemeHHble OKpYy>KeHUs, Takue KakK PATH, MANPATH, INFOPATH, PKG_CONFIG_PATH , CPPFLAGS, LDFLAGS u
dain koHpurypauum /etc/ld.so.conf , BO3MOYKHO, TOTpebyeTCs pacliMpUTh, BKIIOUMB COOTBETCTBYIOIIE
oJKarasoru B /opt/foo-x.y

9toT nmoxaxon ucmosib3yercs B Kuure BLES 1151 ycTaHOBKYM HEKOTOPBIX OUEHb OOJIBIINX TTAKETOB, YUTOOBI YIIPOCTUTH
ux o6HoByeHMe. Eciau Bbl yCTaHaB/IMBaeTe MHOTO TaKMX ITAKETOB, 3Ta CXe€Ma CTAaHOBUTCS HEYIIPaBJISIEMOIA.
Hekotopbie maketb! (Hampumep, 3aronoBku Linux API u Glibc) moryt mmoxo paboraTb C TakOl CTPYKTYpPOM.
Huxoraa He MCIIOIB3yHTE €€ B MacIITabax BCel CUCTEMBI.

8.2.2.3. YnpaBneHne naketramu ¢ UCNosib30BaHNMEM CUMBOJ/INYECKUX CCbIJTIOK

STO Pa3sHOBUIAHOCTD npe/:[bmymeﬁ TeXHI/IKI/I.Ka)K,ILbII‘/JI IMakKeT yCTaHaBJ/IMBA€TCA aHaJIOTMYHO, HO BMECTO CO3OaHUs
CMMBOJIMYECKO CChIJIKM Ha 00Illee MM TIaKeTa, KaKIoMy GaiTy CO3MaETCs CMMBOJIMUECKAsT CChUTKA B MepapXumn
KaTaJIoroB /usr . DTO UCKJIIOUaeT HeOOXOAMMOCTb MOAUbUKAIMM 3HAUEHUI TIepEMEHHbBIX OKPY>KeHMs. XOTsSI Takue
CCBbIJIKM MOT'YT 6bITb CO30aHbI I1I0JIb30BATEJIEM, MHOI'ME€ MEHEI KEPbI IIaKETOB MCIIOJIb3YIOT I/IMQHHOI;I TaKOﬁ Ioaxon.
Hamnbonee nomynsipubie n3 Hux - Stow, Epkg, Graft u Depot.

YCTaHOBKY HYKHO ChIMUTMPOBATh, YTOOBI IMAKeT JTyMaJl, YTO OH YCTAHOBJIEH B /usr , XOTS Ha CaMOM [iejie OH
YCTaHOBJIEH B Mepapxuu /usr/pkg . YCTaHOBKA TaKMM CIIOCOOOM OOBIYHO SIBJISIETCS HETPUBMAJIBHON 3aIaueit.
Hampumep, nipenmnosnoxkum, 94To Bbl ycTaHaBBaeTe naketT libfoo-1.1. Ciemgytoriie MHCTPYKIMM MOT'YT IIPUBECTU
K HEMPaBWIbHOM YCTaHOBKE MaKeTa:

./configure --prefix=/usr/pkg/libfoo/1.1
make
make install

VYcraHoBKa GyHeT BBIMOJTHEHA, HO 3aBMCUMbIE MTaKeThl He CMOTYT ccbuiaTtbes Ha libfoo. Eciim Bbl ckommmmmpyere
TIaKeT, KOTOPhIN cchlaeTcs Ha libfoo, Bbl 3aMeTnTe, UTO OH CBSI3aH C /usr/pkg/libfoo/1.1/1ib/1libfoo.so.

1 BMecCTO /usr/lib/libfoo.so0.1 , Kak Bbl okupaere. IIpaBuIbHbBIN MOAXO[ 3aK/II0UAeTCs B MCIIOJIb30BaHUM
repeMeHHO DESTDIR AJIs YIIpaB/IeHMsT YCTaHOBKOM. DTOT MOAXoH paboTaeT cieqyroimM o0pa3oMm:

./configure --prefix=/usr
make
make DESTDIR=/usr/pkg/libfoo/1.1 install

BonplmHCTBO 11akeToB IIOAAEPKMBAIKOT OSTOT MMOAXOHd, HO €CTb M TaKue, KOTOpbI€e 3TOro He [gesaroT. I[.TIH
HEeCOBMECTMMbBIX IIaKEeTOB BaM MOJKeET HOTpe6OBaTbC${ 6o YCTAaHOBUTDL IIaKET BPYYHYVYIO, b0 BBl MOXKETE
YCTaHOBUTD HpO6H€MHI)Ie IIaKeThI B /opt .

8.2.2.4. Ha ocHOBe BpeMeHHOI MeTKU

B sToM MeToze daiy nmpucBaMBaeTCsl BpeMeHHas MeTKa Iepe] YCTaHOBKOM nakera. [Tocse ycTaHOBKM mpocToe
ucnosib3oBaHne kKomaHnabl find c COOTBeTCTBYIOLIMMM TIapaMeTpaMy MOKET CO3[aThb KypHaJI Bcex (ailios,
YCTaHOBJIEHHBIX MTOCJIe co3aanms Baiia c BpeMeHHO MeTKM. MeHemkepoM MaKkeTOB, MCITOIb3YIOIIMM 3TOT MTOIXO,
siBisgeTcs install-log.

XOTSl MpeMMyIIecTBO 3TOM CXeMbl B TOM, YTO OHA IPOCTa, Y Hee eCTh ABa Hemocrarka. Ecium Bo Bpemst
YCTaHOBKM, (DalijIbl YCTAaHABIMBAIOTCS C OTMETKOM BpEMEHM, OTJIMYHON OT TEKYILIETO BpeMeH!, 3T Gaiibl He OymyT
OTCJIESKMBATbCS MEHeIKepoM MakeToB. Kpome Toro, sta cxema MOKET MCIIOJIb30BaThCSl TOJIBKO IIPU YCTAHOBKE
MIaKeTOB 1O ogHOoMY. JKypHasibl HEHaZeKHbI, €C/IM IBa IMaKeTa YCTAHABJIMBAIOTCSI OMHOBPEMEHHO Ha JBYX Pa3HbIX
KOHCOJISIX.

8.2.2.5. OTcnexuBaHne cueHapueB YCTaHOBKU

HpI/I TaKOM I10AxXoOe, 3alilMCbhIBalOTCSI KOMaHAbI, BBITIO/IHSIEMbIE CLIEHaAPUAMM YCTaHOBKMN. EcTb nBa MeTOoOd, KOTOphbIe
MO>KHO UCIIOJIb30BaTh:
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[TepemenHast cpenbl LD_PRELOAD MOXKeT ObITh YCTaHOBJIEHA TakK, UTOObI OHA yKa3bIBajia Ha 6GMOIMOTEKY, KOTOPYIO
HY)XKHO IIpelBapuTEeIbHO 3arpy3uTh Ilepel YCTaHOBKOM. Bo Bpemsi yCTaHOBKM 3Ta OMOMMOTEKA OTCJIEKMBAET
yCTaHaB/IMBaeMble MaKeThl, IPUCOEAMHSISICh K pasJIMUYHbIM MCIIOJHSIeMbIM (paijiamM, TakuM Kak cp, install, mv,
U OTCJIEXXMBAsl CUCTEMHBbIE BbI3OBbI, M3MEHSIOIIMe (aiIoBYI0 cuctemMy. YTo6bI 3TOT momxon paborayi, Bce
UCIIOJTHSIEMbIEe (DaiijIbl JOJIKHBI ObITh JMHAMMUUYECKY CBSI3aHbI 6e3 6uToB suid mam sgid. [IpegBaputepbHas 3arpyska
6MOIMOTEKM MOXKET BbI3BaThb HEKOTOpbIE HexkesiaTesibHble MoOOuHbIe 3(deKkThl BO Bpemsi ycTaHOBKU. [loaTomy
PEKOMEHYETCSI BBIMOJHUTb HEKOTOPbIE TECThI, UTOOBI YOEIUTHCS, YTO MEHeIKep MaKeTOB HMUYEero He CJIOMaeT U
YTO OH PErMCTPUPYET BCE COOTBETCTBYIOIIME (PaAJIbI.

HDYFOﬁ MEeTO[, 3aKJIF0UaeTCs B MCIIOJIb30OBaHMM strace, KOTOprI‘/JI perncTpmpyeT BCe CMCTeMHbI€ BbI3OBbI, CI€JIaHHbIE
BO BpeMs BLIINIO/JIHEHM ClieHapyeB YCTaHOBKMU.

8.2.2.6. Co3pgaHue apXMBOB NakeToB

B 3TOM cxXeMe ycTaHOBKa MakeTa MMUTUPYETCS B OTAeIbHOM JepeBe, KaK OMMCAaHO paHee B pasfesie yIpaBeHue
nakeTaMy C UCIOJIb30BaHMEM CMMBOJIMYECKMUX CChIIOK. [Tocie ycTaHOBKYM M3 YCTaHOBJIEHHBIX (aiijioB CO3MAeTCsl
apxXuB TakeTa. 3aTeM 3TOT apXMB MCIOIb3YEeTCs IJIs1 YCTAHOBKYM IaKeTa Ha JIOKAJbHBIN KOMITbIOTED MM Aake Ha
JIpyruie KOMIIbIOTEPHI.

OTOT MOAXOA, UCIOIb3yeTCs] GOBIIMHCTBOM MEHEIYKEPOB MTaKeTOB, MMEIOIIMXCS B KOMMEPUECKUX OUCTPUOYTUBAX.
[Tpumepamyu MeHeIKEPOB IMaKETOB, KOTOPble CJIEOYIOT 3TOMY Iomaxopy, sBisiiorcs RPM (KoTopslil, KcTartw,
TpebyeTcs cortacHo crenudukauum Linux Standard Base Specification), pkg-utils, apt Debian u cucrema Portage
Gentoo. OmnmcaHne TOro, Kak MCIOJb30BaTh 3TOT CTUJIb yIpaBieHus maketramu s cucteM LFS, Haxogurcst mo
agpecy https://mirror.linuxfromscratch.ru/hints/downloads/files/fakeroot.txt.

Cospanue (aitoB MaKeTOB, COAepsKaIMX MHGOPMALMIO O 3aBUCUMOCTSIX, IBJISETCS CJIOXKHOM 3a[aueil M BIXOOUT
3a pamku LFS.

Slackware ucrnosb3yeT cucTeMy Ha OCHOBe tar IjIsl apXMBOB MTAKeTOB. JTa CUCTEMa HaMepEHHO He 06pabaThiBaeT
3aBMCHMMOCTYM TAKeTOB, KaK 3TO [ejaloT OoJiee CJOKHbIe MeHemKepbl TMakeToB. IlogpobGHee 06 yrpaBieHUU
nakeramu Slackware cm. https://www.slackbook.org/html/package-management.html.

8.2.2.7. Nonb3oBaTesibCKoe ynpaBsieHUe naketamu

Ora cxema, yHuMKaidbHas mis LFS, 6buta paspaborana Martmacom bBeHKMaHOM 1M OOCTYIHA B IPOEKTE
Hints. B 3TOii cXeMe KakAblii TIAKeT YCTAHABJIMBAETCS OTHEIbHBIM IIOJb30BaTeJieM B CTaHAAPTHBIE ITaIlKMu.
@daiutpl, MpUHAAJIEKAIIME TTAKETY, JIETKO UAEHTUMUIMPYIOTCS MTyTeM MPOBEPKM MIAeHTMU(UKATOpa MOJIb30BaTeJIsl.
Ocob6eHHOCTM M HEeJOCTaTKM ITOTO TOAXOHA CJIMIIIKOM CJIOXKHBI, YTOOBI ONMMCHIBATH MX B 3TOM paspesne. s
nostyueHusi 6osiee rmoapoOHON MHMOpMaLMM, MOXKaIYICTa, 0O3HAKOMBTECh C COBETaMU IO aapecy https://mirror.
linuxfromscratch.ru/hints/downloads/files/more_control_and pkg man.txt.

8.2.3. PasBepTbiBaHue LFS Ha HeCKo/IbKUX cucTtemax

Opmuym u3 mpeumyIiects cucteMmbl LES saBsieTcst orcyTcTBME BaiiIioB, 3aBUCSIIMX OT MOJIOKeHMST (halijioB Ha IMCKeE.
Knounposarb c6opky LFS Ha mpyroi KOMIIbIOTED C TOM K€ apXUTEKTYpPOM, UTO U y 6a30BONM CUCTEMBI, TaK JKe
MIPOCTO, KaK MCIIOIb30BaTh tar mjst apxuBatuu pasmena LFS, cogepskariem kopHeBou Karasor (okosio 900 Mb B
HeckaToM Buje 1j1st 6asoBoii c6opku LEFS), ckonmmpoBats aToT daiu o cetu mam ¢ nomoinbio CD / USB HocuTenst
B HOBYIO CHCTEMY M paciakoBarb ero. Ilocyie 3Toro Heo6XomyMMO M3MEHUTh HECKOJIBKO KOH(DUI'YpalMOHHBIX
(daitoB. Daiibl, KOTOPbIE, BO3MOXKHO, TOTPEOYeTCSI MUBMEHUTD ITPEICTAB/IEHBI B CITVICKE HIKE: /etc/hosts , /etc/
fstab , /etc/passwd , /etc/group , /etc/shadow , /etc/ld.so.conf , /etc/sysconfig/rc.site , letc/
sysconfig/network ,u /etc/sysconfig/ifconfig.eth@

BosMmoskHO, moTpebyeTcs cobpaTh COOCTBEHHOE SAPO OJISI HOBOVM CHUCTEMbI B 3aBUCMMOCTM OT pasjiMuuil B
CUCTEMHOM OOOPYIOBaHUM U UCXOTHOM KOHMUTYpaluA sapa.
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"h IIpumeuanue

[TocTtymas coOOIIEHUST O HEKOTOPBIX MpoO6JieMax IpY KOMMPOBAHUM MEKOY IMOXOKMMMU, HO He
VUOEHTUYHBIMM apxuTekTypamu. Hampumep, Habop wmHCTpykimi mjs Intel He umeHTHYeH Habopy
MHCTPYKIMIA 118 iporieccopa AMD, 1 60/1ee o3 aHNE BEPCUY HEKOTOPBIX IMTPOIIECCOPOB MOT'YT COIEPsKaTh
MHCTPYKIIMH, HEIOCTYITHbIE B 60JIee paHHUX BEPCUSIX.

HakoHel1, HOBYIO cCTeMy HEOOXOAMMO CAesIaTh 3arPy30YHOM Tak, Kak 3To onvcaHo B Pasnen 10.4, «Mcnonb3oBanme
GRUB g1 HacTpoiIKM Ipolecca 3arpysKkm».
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8.3. Man-pages-6.9.1

[Taker Man-pages comepskut 60siee 2400 cripaBOYHBIX PYKOBOZCTB.

IIpubusuTeIbHOE 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 52 MB
MPOCTPAHCTBO:

8.3.1. YctaHOBKa naketa Man-pages

YnanuTe ABe CIipaBOYHbIE CTPAHULIBI IJIsT GYHKIMIM X3IMPOBaHMs raposient. Libxcrypt mpegocTaBuT yaydilleHHYIO
BEPCUIO 3TUX CITPABOYHBIX CTPAHUII:

‘rm -v man3/crypt=*

YcranoBuTte nakeT Man-pages BbITIOJIHMB KOMaH/IY:

‘make prefix=/usr install

8.3.2. Cogepxxumoe naketra Man-pages

YcTraHoB/1eHHbIE q)aﬁﬂbli pa3/inMyHbI€ CIIpaBOYHbIE€ CTPaHMIIbI

KpaTtkoe onucaHue

man pages OmuceiBatoT GyHKIMY si3bIKa TporpaMmMupoBanmst C, BaskHbIe (aiiibl yCTPOMCTB U BasKHbIE (HailTbl
KOHGUTYpalun.
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8.4. lana-Etc-20240806

[Taket lana-Etc npemocrasisieT JaHHbIe JI1 CETEBBIX CJIYKO U MTPOTOKOJIOB.

IIpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 4.8 MB
MPOCTPAHCTBO:

8.4.1. YcTaHOBKa nakerta lana-Etc

st aTOrO MaKeTa HEOOXOAVMO JIUIITh CKOMMPOBATh HY>KHbIE (hasIbl:

‘ cp services protocols /etc

8.4.2. Copgepxxumoe naketa lana-Etc

VcranoBnennsble ¢paibl:  /etc/protocols u /etc/services

KpaTtkoe onucaHue

/etc/protocols OrmucepiBaeT pasyinuHble MHTEPHeT-TTPoTOKOJIb DARPA | KOTOpbIe AOCTYTTHBI U3 MOACUCTEMbI
TCP/IP
/etc/services OGecrneunBaeT COMOCTaB/IeHNE TMOHSATHBIX TEKCTOBBIX MMEH MJIS MHTEPHET-CEePBUCOB C

Ha3Ha4Y€HHbIMM MM HOMEpaMM IIOPTOB M TUIIaMM IIPOTOKOJIOB.
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8.5. Glibc-2.40

[Taker Glibc comepskut ocHOBHYIO 6MOMMoTeKy C. DTa 6MOIMOTEKA MMPEIOCTABISIET OCHOBHBIE ITPOLEIYPhI IS
BbIJIEJIEHMSI TTaMSITH, ITOMCKA B KaTaJorax, OTKPBITUS U 3aKPbITUS (aiioB, YTeHUS U 3anmucyu GanaoB, 06paboTKu
CTPOK, COITOCTAaBJIEHNS C 06pa3iioM, apubMeTHUKI U TaK Jajiee

IIpubusuTeIbHOE 12 SBU
BpeMs COOPKM:

TpebyeMoe AMICKOBOE 3.1 GB
MPOCTPAHCTBO:

8.5.1. YctaHoBKa naketa Glibc

Hekoropsle nporpammbl Glibc ucrionb3yior He coBmectumbiii ¢ FHS katanor /var/db  [Jis XpaHeHMSI CBOMX
JAHHBbIX BO BpeMs BbITIOJHEHMs. [IpyMeHUTe Caemyommii maTy, yToObl 3TY MPOrpaMMbl XpaHWIM CBOUM JaHHbIE B
KaTajiorax, copmectumbix ¢ FHS:

patch -Np1 -i ../glibc-2.40-fhs-1.patch

,H,OKVMEHT&LU/IH Glibc PEKOMEHAYET BbIINIOJIHATD KOMIIMJIIIMIO B OTAE/IbHOM KaTaJiore:

mkdir -v build
cd build

Y6enurech, uto yrwintel ldconfig u sln 6ymyT ycTaHOBIEHBI B /usr/sbin

echo "rootsbindir=/usr/sbin” > configparms

INonrorospre Glibc K KOMIIMIALINN:

../configure --prefix=/usr
--disable-werror
--enable-kernel=4.19
--enable-stack-protector=strong
--disable-nscd
libc_cv_slibdir=/usr/1lib

-~~~

3HayeHMe MApaMeTPOB HACTPOIKH:

--disable-werror

Orxkimouaer napametp -Werror, nepegaBaeMbiii GCC. OTo He06X0aMMO 1)1 3aITycKa Habopa TeCTOoB.

--enable-kernel=4.19

IToT mapameTp coobiaer cucreme c6opku, uyto Glibc MoskeT Mcronab3oBaThes ¢ sapamu crapiie 4.19. 9to
3HaYEeHMe UCIIOJIb3YeTCs [IJIs1 CO3TaHne OOXOMHbBIX ITyTel Ha CTy4ail, eCJIM CUCTEMHBIN BbI30B, PEACTABIEHHbI
B OoJiee MO3AHEN BEPCUM, HEJIb3sT OyIeT MCIOIb30BaTh.

--enable-stack-protector=strong

OTOT MapaMeTp MOBbIIIAeT 6€30MaCHOCTb CMCTEMBbI 3a CUET T0OaBJIEHNS JOTIOJIHUTEIbHOTO KO/Ia AJ1S TPOBEPKU
nepenonHenus oydepa. Obparure BHUManne, uto Glibc Bcerma ssBHO nepeonpenessetr napametrpbl GCC mo
YMOJTYaHUIO, [IO3TOMY HEOOXOIMMO BCErIa yKa3bIBaTh 3Ty OIMIMIO, HECMOTPSI Ha TO, YTO MbI YyKe yKas3asu --
enable-default-ssp misa GCC.

--disable-nscd

[TapameTp oTK/IFOUaeT COOPKY IEMOHA K3IIIa CTY3KObI MMEH, KOTOPbIN O0JIbIlle He UCIIO/Ib3YeTCs.

libc_cv_slibdir=/usr/1ib
OTa IMepeMeHHasl YCTaHaBJIMBAeT IIPAaBMJIbHYIO OMOJMOTEKY IJISI BCEM CUCTEMbI. MbI He XOTUMM, UTOOBI
MCIIOJIb30BaJ1ach lib64
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CKOMITWJIMPYITE TIaKeT:

make

I ' BasxHo

B srom paspmene Habop TectoB misg Glibc cumraercss KpuTuueckKu BaKHbIM. Hu B Koem ciydae He
MIPOITYCKAJATe €ro.

Kak mpaBmio, HeCKOJIbKO TecTOoB He mpoxomar. OmmOKM TeCcTMpOBaHMs, IepeuycIeHHble HIKe, MOXKHO
VUTHOPMPOBATb.

make check

Bbl MOKeTe yBUIETD, UTO PsIJI TECTOB 3aBeplInumiCch Heynaueir. Habop TectoB Glibc B HEKOTOPOII CTeNeHM 3aBUCUT
oT XocT-cucTembl. Heckonmbko ommbok u3 6osmee yem 5000 TecToB MOKHO urHopuposarh. CHuMCOK Hambosee
pacIpocTpaHeHHbIX MpobjeM nocaequnx sepcuit LES:

e H3BecTHO, uTO io/tst-Ichmod He pabotaet B cpene chroot LFS.

o l3BeCTHO, UTO HEKOTOPbIE TECThI, HAIIpUMep nss/tst-nss-files-hosts-multi v nptl/tst-thread-affinity*
3aBepIIAIOTCS Heygaueil 13-3a TaiM-ayTa (0COGEeHHO KOra cucTemMa paboTaeT OTHOCUTETbHO MeIEHHO 1/
MM Habop TECTOB 3aMyIlleH B HECKOIBKO IMTOTOKOB). DTU T€CThI MOTYT ObITh UAEHTUGOUIMPOBAHBI C IIOMOIIBIO
C/IeqyIoNen KOMaHIbI:

grep "Timed out" $(find -name \*.out)

MO3KHO MTOBTOPHO 3aITyCTUTh OTHEIbHBIN TECT, YBEJIMYNUB TaliMayT C ITOMOIIbIO KOMaH bl
TIMEOUTFACTOR=<factor> make test t=<test name>. Hannpumep, TIMEOUTFACTOR=10 make test
t=nss/tst-nss-files-hosts-multi nepesanyctur nss/tst-nss-files-hosts-multi, yBeMunB HauaabHbI TaiMayT B 10
pas.

» Kpome TOro, HEKOTOpbIE TECTHI MOTYT 3aBEPIIUTHCS HEYIAYHO MPY MCIIOIb30BAHNY OTHOCUTEIBHO CTapOM
MozeJu IIporeccopa (Harpumep, elf/tst-cpu-features-cpuinfo) wim Bepcun simpa xocta (Hanpumep, stdlib/tst-
arc4random-thread).

Ha stame ycranoBku Glibc 6ymer skayioBaTbCsl Ha OTCYTCTBME (aiia /etc/1d.so.conf , XOTS1 9TO 6e306uIHOoe
COOOIIIeHNEe, TIPENOTBPATUTD €0 MOSIBIEHNE MOKHO C ITOMOIIbIO KOMaHIbI:

touch /etc/ld.so.conf

WcnpaBbre Makefile, uTo6bI MPOMYCTUTH YCTapeBIIYIO MPOBEPKY PabOTOCIOCOOHOCTM, KOTOpasl 3aBepIIaeTCs
Heymavel B coBpeMeHHOM KoHpurypaimu Glibe:

sed '/test-installation/s@S(PERL)@echo not running@' -i ../Makefile

122



JInnykc c vyns - Bepcens 12.2

! Bayxuo

[Ipn o6HoBnennu Glibc go HoBoM MuHOpHOM Bepcuu (Hampumep, ¢ Glibc-2.36 mo Glibc-2.40)
B paborarwiienn cucreme LFS Bam HeoOXOmMMO NPUHSATb HEKOTOpble HOMOJIHUTEIbHbIE Mepbl
MIPeIOCTOPOXKHOCTH, YTOOBI M30€3KaTh MOJIOMKM CUCTEMBI:

» Oo6nonenne Glibc B cucreme LFS mo Bepcun 11.0 He noppepskuBaercs. [lepecobepute LES, ecrin
BbI MCIIOJIb3YyeTe TaKylO CTapylo CUCTeMY, HO BaM HyskHa 6osiee HoBast Glibc.

e IIpu o6HoBennu cucrembl LFS no Bepcum 12.0 ycranoBute Libxcrypt ciienyst MHCTpYKUMMU
Paszmen 8.27, «Libxcrypt-4.4.36.». B nonosHeHne K o6b1yHoM ycraHoBke Libxcrypt, Bb1 JTJOJIDKHBI
C/IegoBaTh MPUMEUYAHMIO cO cTpaHuIbl Libxcrypt, 4yTo0bI yCTAaHOBUTD libcrypt.so.1+*
(3ameHMB libcrypt.so.1 wm3 npegbiaymien ycraHoBku Glibc).

e TIpu o6HoBennu cucrembl LFS no Bepcuu 12.1 yganure nporpammy nscd:

‘rm -f /usr/sbin/nscd

¢ OGHOBUTE SAPO U IIepe3arpy3uTech, ecyiv oHo crapiie 4.19 (mpoBepbTe TEKYIITYIO BEPCUIO C
MIOMOII[BIO UName -¥) U, eCJIU Bbl XOTUTE OGHOBUTb MMEIOIIIEECs SIIPO, BbITIOJIHUTE AEVCTBUS U3
Paspen 10.3, «Linux-6.10.5.»

e Oo6HoBuTe 3arosioBounbie Gaiibl API sapa, eciim oru crapie 4.19 (mpoBepbTe TEKYIIYIO BEPCUIO C
nomol1ipio cat /usr/include/linux/version.h) v, eciv BbI IpOCTO XOTUTE OOHOBUTD UX, CIEIYIATE
Pasgen 5.4, «3aronoBounbie daiibl Linux-6.10.5 API» (Ho yganmB SLFS 13 KOMaH[bI CP).

e BrmosHnuTe ycTraHOBKY DESTDIR 1 06HOBUTE 0611IMe 6ubmoreku Glibc B cucreMe ¢ ITOMOLLBIO OTHOM
KoMaHbl install:

make DESTDIR=$PWD/dest install
install -vm755 dest/usr/lib/*.so.* /usr/lib

KpaiiHe BakHO CTpOro cjemoBaThb OMMCAHHBIM BbIIIE IIaraM, €CjM Bbl HE COBCEM ITOHMMAaeTe, UTO
nesnaete. JIio60e HeOKMAAHHOE OTK/IOHEHNE MOXKeT Ce/IaTh CUCTEMY MOTHOCTHIO HeIIPUTOAHOM JIs
ucnoiab3oBanusa. BbI ITPEAYITIPEJKIEHDBI.

3arem MpomoskanTe BBITOJHATH KoMaHabl make install, sed mis /usr/bin/1ldd M KOMAaHIbI OJIs
YCTaHOBKM JIOKasiel. Kak TOJIbKO OHM OYIyT BHITTOJTHEHBI, TIEpe3arpysuTe CUCTEMY.

YcTaHOBUTE ITAKET:

‘make install

WcnipaBbTe XeCTKO 3a[IaHHbBIN MMYTh K UCIIOJHIEMOMY 3arpy3unky B ckpunTe ldd:

\sed ' IRTLDLIST=/s@/usr@@g’' -i /usr/bin/ldd

3areM yCTaHOBMTE JIOKaJM, KOTOpble NaoyT BO3MOKHOCTb CUCTeMe OTBeuaTb Ha pasHbIX si3bikax. Hu omHa u3
JIoKaJelt He TpebyeTcsl cucTeMe, HO eCIi HEKOTOPbIe M3 HUX OTCYTCTBYIOT, TO HAOOPbI TECTOB psifia MaKeTOB OyAyT
MPOITYCKaTh BasKHbIE TECTOBbIE CLIEHAPUM.
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OTtpenbHbIe JIOKaIM MOKHO YCTAaHOBUTD C IMOMOIIbI0 porpammbl localedef. Harpumep, Bropast komanaa localedef
NIpUBeleHHAs1 HUKe, O0ObeAVHSIET OIpeesieHe He3aBUCUMMOM OT Habopa CMMBOJIOB JIOKa/IM /usr/share/i18n/
locales/cs_CZ Cc HaboOpoM CUMMBOJIOB /usr/share/i18n/charmaps/UTF-8.9gz U I06aBiseT pesysbTaT
B a1 /usr/lib/locale/locale-archive . Crnepyrollie MHCTPYKUMM YCTAHOBAT MUHMMAaJIbHBIM HabOp
JIOKaJieli, HeOOXOAVIMbIN [IJIS1 ONITMMAJIbHOI'O OXBaTa TECTOB

localedef -i C -f UTF-8 C.UTF-8

localedef -i cs_CZ -f UTF-8 cs_CZ.UTF-8

localedef -i de_DE -f IS0-8859-1 de_DE

localedef -i de_DE@euro -f IS0-8859-15 de_DE@euro
localedef -i de_DE -f UTF-8 de_DE.UTF-8

localedef -i el_GR -f IS0-8859-7 el_GR

localedef -i en_GB -f IS0-8859-1 en_GB

localedef -i en_GB -f UTF-8 en_GB.UTF-8

localedef -i en_HK -f IS0-8859-1 en_HK

localedef -i en_PH -f IS0-8859-1 en_PH

localedef -i en_US -f IS0-8859-1 en_US

localedef -i en_US -f UTF-8 en_US.UTF-8

localedef -i es_ES -f IS0-8859-15 es_ES@euro
localedef -i es_MX -f IS0-8859-1 es_MX

localedef -i fa_IR -f UTF-8 fa_IR

localedef -i fr_FR -f IS0-8859-1 fr_FR

localedef -i fr_FR@euro -f IS0-8859-15 fr_FR@euro
localedef -i fr_FR -f UTF-8 fr_FR.UTF-8

localedef -i is_IS -f IS0-8859-1 is_IS

localedef -i is_IS -f UTF-8 is_IS.UTF-8

localedef -i it_IT -f IS0-8859-1 it_IT

localedef -i it_IT -f IS0-8859-15 it_IT@euro
localedef -i it_IT -f UTF-8 it_IT.UTF-8

localedef -i ja_JP -f EUC-JP ja_JP

localedef -i ja_JP -f SHIFT_JIS ja_JP.SJIS 2> /dev/null || true
localedef -i ja_JP -f UTF-8 ja_JP.UTF-8

localedef -i nl_NL@euro -f IS0-8859-15 nl_NL@euro
localedef -i ru_RU -f KOI8-R ru_RU.KOI8-R
localedef -i ru_RU -f UTF-8 ru_RU.UTF-8

localedef -i se_NO -f UTF-8 se_NO.UTF-8

localedef -i ta_IN -f UTF-8 ta_IN.UTF-8

localedef -i tr_TR -f UTF-8 tr_TR.UTF-8

localedef -i zh_CN -f GB18630 zh_CN.GB18030
localedef -i zh_HK -f BIG5-HKSCS zh_HK.BIG5-HKSCS
localedef -i zh_TW -f UTF-8 zh_TW.UTF-8

KpOMe TOro, yCTaHOBUTE JIOKaJIb OJId Ballen CTpaHbl, SI3bIKa N Ha60pa CHMBOJIOB.

B xauectBe aJIbTEpHAaTMBbI, YCTAHOBUTE Cpa3y BCe JIOKAJIU IepeurC/IeHHbIe B (1)812]16 glibc-2.40/1localedata/
SUPPORTED (OH BKJ/IIOUaeT BCe JIOKAaJINM 13 CIIMCKa BbIIIE€ 1 MHOT'M€e ,ELPYI‘I/IE), BBIIIOJIHMB KOMaHY:

make localedata/install-locales

3arem mcnosb3yiite komaHay localedef nis cosmanus M yCTaHOBKM JIOKaJIel, He IepeuncaeHHbIX B ¢aiiie glibe-
2.408/localedata/SUPPORTED , Korma oHy Bam moHagobsarcs. Hampumep, 111 HEKOTOPBIX TECTOB B 3TOV IJIaBe
NOTPEeOYIOTCS CJIENYIOIINE IBE JIOKAJIN:

localedef -i C -f UTF-8 C.UTF-8
localedef -i ja_JP -f SHIFT_JIS ja_JP.SJIS 2> /dev/null || true

'i IIpumeuanue

Glibc Teneps mcnosnb3syer libidn2 mjis paspeliieHMs MHTEpHALMOHAIM3MPOBAHHbBIX JOMEHHbBIX MMeH. Ecin
Takas QyHKIMST HeoOXoaMMa, TO MHCTPYKIMIO Mo ycraHoBKe libidn2 moskHO HayTu Ha crpanuie BLFS
libidn2.
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8.5.2. Hactpoiika Glibc

8.5.2.1. fo6aBneHue nsswitch.conf

Heobxonumo cosgath dail /etc/nsswitch.conf , MOTOMY UTO HacTpoeHHbIM no ymonuaHuio Glibc mioxo
paboTaeT B CETEBOII Cpejie.

Co3pmaiiTe HOBBIN (dail /etc/nsswitch.conf , BBITIOJHMB CEAYIOIIE OEMACTBUS:

cat > /etc/nsswitch.conf << "EOF"
# Begin /etc/nsswitch.conf

passwd: files
group: files
shadow: files

hosts: files dns
networks: files

protocols: files
services: files
ethers: files
rpc: files

# End /etc/nsswitch.conf
EOF

8.5.2.2. Jo6aBneHne gaHHbIX O YacOBOM MNosice

YcraHoBUTE U HaCTpOﬁTe YacoBOI ITOSIC dJIeaAyrmnm o6pa30M:

tar -xf ../../tzdata2024a.tar.gz

ZONEINFO=/usr/share/zoneinfo
mkdir -pv SZONEINFO/{posix,right}

for tz in etcetera southamerica northamerica europe africa antarctica \
asia australasia backward; do
zic -L /dev/null -d SZONEINFO ${tz}
zic -L /dev/null -d $ZONEINFO/posix ${tz}
zic -L leapseconds -d $ZONEINFO/right ${tz}
done

cp -v zone.tab zone1970.tab iso03166.tab SZONEINFO
zic -d SZONEINFO -p America/New_York
unset ZONEINFO

3HaueHue KOMaHJ, ZiC:

zic -L /dev/null ...
Co3paét yacoBble IMosica posix 6e3 cekyHn KoopauHauyyu. OObIYHO MX IOMEIIAIOT KaK B zoneinfo Tak U B
zoneinfo/posix . YacoBbie mosica POSIX moskHbI ObITH MPOMMCAHbI B zoneinfo, MHAUYE pas/iMUHbIE TECThI
6ymyT coobiiatk 06 ommbkax. Ha BcTpamBaeMbIX cucTeMaxX C HeOOJBIIMM [OMCKOM, TAe 4acoBble Iosica
HUKOTTIa He OyIyT OOHOBJISITCSI, MOSKHO COKOHOMUTD ITpuMepHO 1.9 MB He ucmosb3ys KaTajaor posix, OQHAKO
HEKOTOpbIe MPUJIOKEHMST UM HaOOPbI TECTOB MOT'YT BbI3bIBaThb COOM.

zic -L leapseconds ...
Co3maéT rnpaBwIbHbIE YaCOBbIE MOSICA C CEKyHIaMM KoopauHanyy. Ha BcTpanBaeMbIX ccTeMax C HEOOJIbIIM
IIICKOM, T 4YacoBble IOsica HMKOTIA He OyayT OOHOBJISITbCS, a MPaBWIbHOCTb BpEeMEHM HEBakKHA, MOXKHO
BBINTPATh IIpyMepHo 1.9 MB, nckmiounB Karajor right.

zic ... -p ...
Cosmaét dain posixrules. Mcnonbsyercs New York, moromy uro POSIX Tpebyert, uTo6b1 MpaBuia mepexona
Ha JIeTHee BpeMsl COOTBeTCcTBOBasM rpaswiam CIHIA.
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OpnyH 13 crtoCco60B OMpene/NTh MEeCTHbBIN YaCOBO MOSC — 3aIyCTUTh CAEMYIOIINIA CKPUIIT:

‘tzselect

[Tocite HECKOJIbKMX BOIIPOCOB O MECTOITOJIOKEHMM CKPUIIT BbIZACT HAMMEHOBAHME YacOBOTO Iosica (Harmpumep
America/Edmonton). B daitsie /usr/share/zoneinfo  mepeunciieHbl ¥ pyTryie BO3MOKHbIE YaCOBbIE MTOSICA, TAKUE
Kak Canada/Eastern unu EST5EDT, xoTOpbie He PacIo3HAIOTCs CKPUIITOM, HO MOT'YT ObITh MCIIOJIb30BaHbI.

Cospnaiite ¢aiis /etc/localtime  BBITOJHUB:

‘ln -sfv /usr/share/zoneinfo/<xxx> /etc/localtime

3ameHUTE <xxx> Ha UMSI BBIOPAaHHOTO YacoOBOTO Mosica (Harpumep, Europe/Moscow).

8.5.2.3. HacTpoliika guHammnuyecKoro 3arpysumka

[To ymosuaHuio, AMHAMUYECKMIt 3arpy3unk (/1ib/1d-1inux.so.2 ) MILIET B KaTajiore /usr/lib , HY>KHbIE IJIs1
paborthl nporpaMmm 6ubamoreku. OmHaKo, ecau OMOIMOTEKM HAXOOATCS B IPYIOM Karayiore, TO ero HeoOXOOgMMO
yKasaTb B ¢aisie /etc/1d.so.conf , UTOOBI IMHAMMUECKMIA 3arpy3umMk MOT X HauTu. /IBa Karajiora - /usr/
local/lib M /opt/lib  YacCTO MCHOJIB3YIOTCS OJISI JOIOJHUTEIbHBIX OUOIMOTEK, IOSTOMY J10OaBbTE UX B IIYTU
IIOMCKA [IJI1 AMHAMMUYEeCKOrO 3arpy3unKa.

CospariTe HOBbIN ¢ails /etc/1d.so.conf BBITIO/IHUB:

cat > /etc/ld.so.conf << "EOF"
# Begin /etc/ld.so.conf
/usr/local/lib

/opt/1ib

EOF

I[I/IH&MI/ILIQCKI/H‘/JI 3arpy3uMK MOXKET BbIIIOJIHUTb IIOMCK B KaTaJlore M BKJ/IIOYMUTb COOEpP>KMMOe HaﬁﬂeHHbIX TaM
daitoB. O6BIYHO Takye (aiabl COCTOSIT U3 OMHOM CTPOKM U copepikaT IyTh K 6ubamoreke. YToObI 10GABUTH 3TY
BO3MOYKHOCTb, BBITIOJTHUTE CJIEYIOIIie KOMaH/IbI:

cat >> /etc/ld.so.conf << "EOF"
# Add an include directory
include /etc/ld.so.conf.d/*.conf

EOF
mkdir -pv /etc/ld.so.conf.d

8.5.3. Cogepxunmoe naketa Glibc

VYcraHoB/1eHHbIEe gencat, getconf, getent, iconv, iconvconfig, ldconfig, 1dd, 1ddlibc4, 1d.so (symlink
MIporpaMmbi: to 1d-linux-x86-64.s0.2 or Id-linux.so.2), locale, localedef, makedb, mtrace,
pcprofiledump, pldd, sln, sotruss, sprof, tzselect, xtrace, zdump u zic
VYcraHoB/1eHHbIE 1d-linux-x86-64.s0.2, 1d-linux.so.2, libBrokenLocale.{a,so}, libanl.{a,so}, libc.
OMOIMOTEeKM: {a,so}, libc_nonshared.a, libc_malloc_debug.so, libdl.{a,so.2}, libg.a, libm.

{a,so}, libmcheck.a, libmemusage.so, libmvec.{a,so}, libnsl.so.1, libnss_compat.so,
libnss_dns.so, libnss_files.so, libnss_hesiod.so, libpcprofile.so, libpthread.{a,so0.0},
libresolv.{a,so}, librt.{a,so.1}, libthread_db.so u libutil.{a,so.1}

Co3sgaHHbBIE KaTaJIOTM: /usr/include/arpa, /usr/include/bits, /usr/include/gnu, /usr/include/net, /usr/include/
netash, /usr/include/netatalk, /usr/include/netax25, /usr/include/neteconet, /ust/
include/netinet, /usr/include/netipx, /usr/include/netiucv, /usr/include/netpacket, /
usr/include/netrom, /usr/include/netrose, /usr/include/nfs, /usr/include/protocols, /
usr/include/rpc, /usr/include/sys, /usr/lib/audit, /usr/lib/gconv, /usr/lib/locale, /usr/
libexec/getconf, /usr/share/il 8n, /usr/share/zoneinfo u /var/lib/nss_db
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KpaTtkoe onucaHue

gencat

getconf

getent
iconv
iconvconfig

ldconfig
1dd
1ddlibc4

locale
localedef
makedb

mtrace

pcprofiledump
pldd

sln
sotruss
sprof

tzselect

xtrace

zdump

zic

1d-*.so
libBrokenLocale

libanl

libc
libc_malloc_debug
libdl

libg
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CoszaeT KaTaJIoru COOOIIeHNI

OrobpaskaeT HACTPOMKM CUCTEMBI ISl CHenMGUUHbIX TepEMEHHbBIX (aiIoBOMN
CUCTEMBbI

[Tosnyuaer 3ammcy U3 agMUHUCTPATUBHONM 6a3bl JaHHbIX
BrinosHsieT mpeo6pasoBaHie Habopa CMMBOJIOB
Cospmaet 6pIcTpo3arpyskaeMmble (aityibl HACTPOEK MOAYJIS iconv

Cospaér HeoOxomuMble MPUBS3KM M KOII OMHAMUYECKUX OMOJIMUOTEK, KOTOPBIN
MCIIO/Th3YEeTCSI KOMITOHOBILMKOM JIJISI CBSI3bIBAHMSI BO BPEMSI BBITIOJTHEHUS

Coobiiaer, Kakue oOIIMe OGUOIMOTEKM TPeOYIOTCS KasKIOM MporpaMMme Wi OOIei
6MbIMOTEKE

[Tomoraer 1dd pa6orats ¢ 06bekTHBIMM (hatiamu. OH He CyllleCTByeT Ha O0Jyiee HOBBIX
apXUTEKTypax, TakKuX Kak x86_64

BbIBOOUT pasnnuHyo MHGOPMALMIO O TEKYIIEN JIOKAIN
Kommmwmmpyet crienmduranmm Jokamm
Cosgaer mpocTyio 6a3y TaHHBIX HA OCHOBE TEKCTOBOTO BBOZA

Untaer M uHTeprpeTupyeT (ais TPacCMPOBKM TMaMSTH; OTOOpaskaeT CBOIKY B
ymobounTaeMoM opmare

Cospgaet mami nHbopMaIyu, reHepupyemon mpu npodmmpoBannm I[TK

[Tepeunciser nauHaAMUUECKue OOIIME OOGBEKThI, MCIONb3yeMbIe 3aITyIeHHbIMMU
poLieCCcamMu.

Crarunuecky CKOMIIOHOBaHHasI Iporpamma In
OrcnesxuBaeT BbI30BBI IPOLeAyp 00IIel 6MOIMOTEeKM YKa3aHHOM KOMAaHIbI
UuTaeT u oTo6paskaeT JaHHbIe MPOPUIMPOBaHMS OOILINX OOBEKTOB.

3ampalnmBaeT y MoJib30BaTes st MHOOPMAIIMIO O TEKYIIIEM MeCTOIIOJIOKEHUM CUCTEMBI U
BBIBOJUT OIMCAHVE COOTBETCTBYIOIIETO YaCOBOTO IMOsICa.

OTcnexxuBaeT BbITOJIHEHME ITPOrPaMMbI, OTOOPasKast BBITIOJTHSIEMYIO B TAHHBI MOMEHT
(OYHKLMIO

Bbimaer jamm yacoBoro mosica
KomnuisiTop yacoBbIX MOSICOB
BcrnomoraresibHas mporpaMma Ij1st UCIIOHSIEMBIX (aiyIoB 06111ei1 OMOIMOTEKN

Wcnonb3syercs BHyTpu Glibc kak rpyObIii XaK [Jig 3allycka CJAOMaHHBIX ITPOTpaMM
(Hampumep, HeKoTopbie npuiokeHust Motif). IIpounTaiiTe KoMMeHTapuu B glibc-2.
40/locale/broken_cur_max.c JOJIs1 TIOJTYYeHUS JTOIOJHUTEILHOM MH(pOopMaInm

bubnmoreka-3araymika, He cogepxkariasi (yHkimit. PaHee sto Obuta 6uOMMOTEKA
ACMHXPOHHOTO MTOMCKa MMeH, (QYHKIMM KOTOPOM Terepb HaXOmSITCSI B 1ibc

OcuoBHag 6ubnmmoreka C
BkirrouaeTt mpoBepKy BbIfeIeHNs TaMSITU ITPU ITPeIBapUTEIbHON 3arpy3Ke

bubnmoreka-3aramymika, He comepskaiias ¢yHKumil. PaHee Obuta OGUMOIMOTEKON
mHTepderca AMHaAMUYeCKOM KOMITOHOBKM, YHKIIVM KOTOPOJ Terepb HaxXOAsTCS B 1ibc

bubnmoreka-3armyiika 6e3 @yHkimit. Panbiie 6b171a 616/1MOTEKOM Cpeibl BHITIOTHEHMS
njsa g++
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libm

libmvec

libmcheck

libmemusage

libnsl

libnss_x*

libpcprofile

libpthread

libresolv

librt

libthread_db

libutil
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Maremaruyeckas 6ubiamnorexka

bubnmoTreka BEKTOPHBIX MAaTeMaTMYECKUX BBIYMCIEHMI, IOAK/IIOYaeMasl IO Mepe
HEeOoOXOOMMOCTHU IIpU MCIIOJIb30BaHUM 1libm

Bxiouaer IIPOBEPKY BbIAEJIEHMS IMTaMATU IIPU ITIOAKIIOYEHUN K

Wcnonp3yercs memusage s cbopa mHpopManuy 06 MCIIOTb30BAaHUM TaAMSTU
MTPOTpPaMMOi

Bubnmoreka ceTeBbIX CITYK6, KOTOpasi B HACTOsIIIee BpeMst ycTapesia

Momynn Name Service Switch, comepskaiiye dyHKUMM IJ1s pa3pelieHns: MMeH XOCTOB,
VMMEH TIOJib30BaTejiell, MMEH TpYII, I[CEBIOHMMOB, CJIY>KO, MPOTOKOJOB M T. [I.
3arpyskaroTcs 1libc B COOTBETCTBUM C KOHbUTrypalmei B /etc/nsswitch.conf

Conpepskut GyHKIIMM MPOobUIMPOBAHMS, UCTIOIb3yeMble [JIST OTC/IEXKUBAHMS BpEMEHH,
MOTPaYE€HHOTO MPOIIECCOPOM B KOHKPETHBIX CTPOKAaX MCXOMHOTO KOmIa

bubnmoreka-3arnymika, He copepxkamiasi GyHkimin. Panee comepskana byHKIMH,
obecneunBamolye OOJBIIMHCTBO uHTepdeicoB, 3agaHHbix POSIX.1c Threads
Extensions (paciiMpeHuss peajm3anuy TIOTOKOB) U uHTepdeiichl cemadopos,
ykaszaHHbix B POSIX.1b Real-time Extension (paciimpeHusi peaJbHOrO BpeMeHM),
Ternepb 3TU GYHKUMY HAXOASITCS B libe

ComepskUT PYyHKLMM CO3TaHM, IePeChIKM Y MHTEPIIPeTaluy ITaKeTOB, MCI0/Ib3yeMbIX
Ha cepBepax JOMEHHbIX IMEH B CETU MHTEPHET

ComepskuT QYHKLMM, pean3yIolIue 60JbIIYIO YaCTh MHTEP(ECOB, ONpeNesieMbIX B
POSIX.1b Real-time Extension (pacimpeHnus: peaJibHOrO BpeMeHM! )

ComepskuT (QYHKUMM, IIOJIe3HbIe i1 COOPKM OTAagUMKOB [JII MHOTOIOTOUHBIX
IIporpamMmm

bubnmuoteka-sarnyiika, He copmepykamiasg ¢yHKIMA. PaHee comepskan Kom s
«CTaHAAPTHBIX» (YHKIMI, UCIOIb3yeMbIX BO MHOTUX yTwnTax Unix. D1 QyHKIIMM
Ternepb HaXOOsATCS B libc
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[TakeT Zlib comepskUT MOATIPOrpaMMBbl C3KaTUsI ¥ PaCIaKOBKY, MCIIOJIb3yeMble HEKOTOPbIMM ITPOTrPaMMaMM.

IIpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 6.4 MB
MPOCTPAHCTBO:

8.6.1. YcTaHOBKa naketa Zlib

INonrorosbre Zlib K KOMIIM/ISLINNA:

‘./configure --prefix=/usr

CroMOWIMpYyITe TTaKeT:

‘make

YT06BI IMPpOTECTMPOBATD ITAKET, BBIIIOJIHUTE!

‘make check

YcTaHoBUTE TAKeT:

‘make install

Voanute 6eCroie3Hylo CTaTuYeCcKyto OMOIMOTEKY:

\ rm -fv /usr/lib/libz.a

8.6.2. Cogepxunmoe naketa Zlib

YcTaHoB/1eHHbBIE libz.so
OMOJIMOTeKM:

KpaTtkoe onucaHue

libz CopnepskuT QYHKIIMM CKATUS M PacliakKOBKMU, UCIIOIb3yeMble HEKOTOPbIMM ITPOTPaMMaMM.
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8.7. Bzip2-1.0.8

[TakeT Bzip2 comepskuUT mporpaMmbl IJIT CKaTUSI U pacrakoBky ¢ansioB. CxkaTye TEKCTOBbIX (ailyIOB C IIOMOIIBIO
bzip2 maét GoJbIIINMIA TPOLIEHT C3KaTHS, YeM TPAIUIIMOHHbBIN GZip.

IIpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 7.2 MB
MPOCTPAHCTBO:

8.7.1. YcTtaHOBKa naketa Bzip2

HpI/IMeHI/ITe I1aT4y, KOTOprI‘/’I YCTAaHOBUT OOKYMEHTALNIO IJIS 3TOT'O IaKeTa:

‘patch -Np1 -i ../bzip2-1.0.8-install_docs-1.patch

Cneay}omaﬂ KOMaHOa rapaHTUpyeT YCTaHOBKY CMMBOJIMYECKUX CChIVIOK C OTHOCUTEJIbHBIM HYTéM:

\sed -i 's@\(ln -s -f \)$(PREFIX)/bin/@\1@' Makefile

V6e}Z[I/ITECb, YTO CIIpaBOYHbIE€ CTPaHMIbI YCTAHOBJIEHDbI B ITPaBMJIbBHOM MeCTe:

sed -i "s@(PREFIX)/man@(PREFIX)/share/man@g" Makefile

IToaroroBwTe Bzip2 K KOMIMISIMN:

make -f Makefile-1libbz2_so
make clean

3HaueHue mapamerpa make:

-f Makefile-1ibbz2_so

OTOT mapaMeTp MO3BOJISIET BBIMOJHUTb COOPKY, C MCIOJIb30BaHMEM APYroro Makefile, B JaHHOM CJydyae
Makefile-1ibbz2_so , KOTOpBIV CO3[aeT IMHAMUUYECKYIO OMOIMOTEKY 1ibbz2.so M CBSI3bIBAET C Hel Bzip2.

CKOMITMJIMPYITE U TMTPOTECTUPYITE TTaKeT:

‘make

YcTaHoBUTE TAKeT:

make PREFIX=/usr install

YcraHoBUTE OBMOIMOTEKY:

cp -av libbz2.so.* /usr/lib
In -sv 1libbz2.s0.1.0.8 /usr/lib/1libbz2.so

YcraHoBuTe 061U GuHapHBIN (aiut bzip2 B Katayior /usr/bin , 1 3aMeHuTe ABe Konuy bzip2 cumMBoIMUeCKUMU
CChUTKaMM:

cp -v bzip2-shared /usr/bin/bzip2

for i in /usr/bin/{bzcat,bunzip2}; do
1n -sfv bzip2 $i

done

VYaanuTe HEHYKHYIO CTaTUUYECKYIO OMOIMOTEKY:

rm -fv /usr/lib/libbz2.a
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8.7.2. Cogepxunmoe naketa Bzip2

YcTraHnoB/ieHHbIE bunzip2 (cceuika Ha bzip2), bzcat (ccbiika Ha bzip2), bzcmp (ccpuika Ha bzdiff),

MIporpaMmbi: bzdiff, bzegrep (ccpbuika Ha bzgrep), bzfgrep (ccpuika Ha bzgrep), bzgrep, bzip2,
bzip2recover, bzless (ccbiika Ha bzmore) 1 bzmore

YcraHoB/IeHHbIE libbz2.so

OMOINOTEKM:

Co3gaHHbIE KaTaJIOTM: /usr/share/doc/bzip2-1.0.8

KpaTtkoe onucaHue

bunzip2 PacnakoBbiBaeT bzip-daiibl

bzcat PacrakoBbIBaeT B MOTOK CTAHIaPTHOTO BBIBOAA

bzcmp 3amyckaet rmporpaMmy cmp s bzip gaitioB

bzdiff 3anyckaet nporpammy diff oyst bzip daiiios

bzegrep 3amyckaet rmporpamMmy egrep a1 bzip ¢aiiio

bzfgrep 3amyckaet nporpammy fgrep mis bzip daitios

bzgrep 3amyckaer rmporpamMmmy grep ais bzip ¢aiiion

bzip2 CskumaeT Gbaiibl, UCMONMb3Ysl aJITOPUTM CKaTusl TeKCTa C OGJIOUHONM copTupoBKoM bappoysa

— Vwnepa u kogupoBaHue XadmaHa; CTeleHb CKaTus JIydllle, 4eM y 6ojiee TpaguiMOHHbIX
apXMBaTOPOB, UCITOIb3YIOIINX aaropuTMbl « Lempel-Ziv», Hanpumep gzip

bzip2recover [TeITaeTcst BOCCTaHABIMBATD AAHHBIE U3 TIOBPESKIEHHBIX apXVBOB

bzless 3amyckaet nporpammy less st bzip ¢aiiio

bzmore 3amyckaer rmporpaMmmy more 171 bzip daiiyios

1libbz2 bubmmoreka, peaymsyiomias cskaTue OAaHHbIX 0e3 TOTepb C MCIIOJb30BAaHMEM aJITOPUTMA

Bbappoysa-Yuiepa.
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8.8. Xz-5.6.2

[MTakeT Xz comepsKuUT MPOrpaMMbI [IJIsT CKAaTUsSI M pacrakoBky ¢aiioB. OH MpemocTaB/sieT BO3MOKHOCTHM Ijist 1zma
1 6osiee HOBBIX (hOpMaTOB CkaTust xz. CiKaTye TEKCTOBBIX (GalyIoB C TIOMOIIBIO XZ AAeT JYUIINii TPOLIEHT CKaTus,
yeM C TpaauLIMOHHbIe gZip uau bzip2.

IIpu6nusuTenbHOE 0.1 SBU
BpeMsI COOPKM:

TpebyeMoe AMCKOBOE 21 MB
MPOCTPAHCTBO:

8.8.1. YcTaHOBKA nakerta Xz

ITogrorosbrre Xz K KOMOMJISLIAN:

./configure --prefix=/usr \
--disable-static \
--docdir=/usr/share/doc/xz-5.6.2

CROMIMJIMPYIATE TIAKET:

‘make

YTOo6BI MPOTECTUPOBATH MAKET, BHITIOJTHUATE:

‘make check

YcTaHOBUTE MTAKeT:

‘make install

8.8.2. Copepxnmoe naketa Xz

YcTaHOB/IeHHbIE lzcat (ccpuika Ha xz), lzcmp (ccpuika Ha xzdiff), 1zdiff (ccpinka Ha xzdiff), 1zegrep

NporpamMmbi: (ccpika Ha xzgrep), lzfgrep (ccbinka Ha xzgrep), lzgrep (ccpuika Ha Xzgrep), 1zless
(ccpnka Ha xzless), lzma (ccpuika Ha xz), lzmadec, 1zmainfo, lzmore (ccpuika Ha
xzmore), unlzma (cchlIKa Ha Xz), unxz (CChbUIKA Ha XZ), XZ, XZcat (CChIIKa Ha XZ),
xzcmp (cebiika Ha xzdiff), xzdec, xzdiff, xzegrep (ccbuika Ha xzgrep), xzfgrep
(ccplKka Ha Xzgrep), xzgrep, xzless u xzmore

YcTaHoB/IeHHbBIE liblzma.so
OMOIMOTeKM:
Co3gaHHbIe KaTaJIoru: /usr/include/lzma u /ust/share/doc/xz-5.6.2

KpaTkoe onucaHue

Izcat PacnakoBbIBaeT B CTaHOAPTHBIN ITOTOK BbIBOJA

lzcmp 3amyckaet cmp 17151 paiioB okateix LZMA

1zdiff 3anyckaer diff oyia ¢aiinos ckateix LZMA

1zegrep 3amyckaer egrep nJis (aiioB ckaTeix LZMA

lzfgrep 3anyckaer fgrep nns daiios okarbix LZMA

lzgrep 3amyckaet grep aJis ¢aiios ckateix LZMA

1zless 3amryckaer less st paioB okateix LZMA

lzma CskumMaeT MM pacrakoBbiBaeT ¢aiiibl B hopmare LZMA
lzmadec Heb6os1b111071 1 GBICTpBIN Jeromep s ¢aivioB ckarbix LZMA.
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Izmainfo [TokasbiBaeT nHbOpPMaIMIO, XPaHSIITYIOCS B 3arojioBke ckatoro ¢aina LZMA
1zmore 3amyckaeT more 115 ¢aiioB ckatbix LZMA

unlzma PacnakoBbiBaet (aiiibl B hopmate LZMA

unxz PacmakoBbiBaeT ¢aitibl B popmate X7

XZ CskumaeT My pacrakoBbiBaeT ¢aisibl B hopmare XZ.

xzcat PacmakoBbIBaeT B CTaHIAPTHbIN ITIOTOK BbIBOAA

xXzcmp 3amyckaeT cmp 1151 CKaThIX XZ ¢aiioB

xzdec He6o0J1b111071 11 GBICTPBIN JeKoaep AJis (ailyioB CKaThIX XZ

xzdiff 3anyckaer diff mysa cskarbix XZ daiiios

xzegrep 3amyckaet egrep aJis cskaTbix XZ ¢daiioB

xzfgrep 3anyckaer fgrep nis cxkatbix XZ ¢aisios

xzgrep 3amyckaet grep aJis cskaTbix XZ daiion

xzless 3amyckaer less 51 cxkarbeix XZ daitioB

XzZmore 3amyckaeT more 1151 cKaTbhiX XZ daitio

liblzma bubnmoteka, peanmsyronias c;kaTtue JaHHbIX 6e3 IOTephb C 6JI0UHON COPTUPOBKOM C UCIIO/Ib30BaHMEM

anroputma Lempel-Ziv-Markov
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8.9.Lz4-1.10.0

Lz4 - 370 a/firopuT™ C3KaTus 6€3 IoTepb, 06eCIIeunBaroLIMIi CKOPOCThb cxkatus 6oee 500 MB/c Ha sigpo. OH ocHaleH
Ype3BbIYATHO ObICTPBIM JIEKOAEPOM CO CKOPOCThIO Heckosibko I'B/c. Lz4 mosker paborarhb ¢ Zstandard, mo3Bossist
060MM ajaropuTMaM ObICTpee CKMMAaTh TaHHbIE.

IIpubusuTeIbHOE 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 4.2 MB
MPOCTPAHCTBO:

8.9.1. YcTaHOBKa nakerta Lz4

CroMnmInpyuTe maker:

‘make BUILD_STATIC=no PREFIX=/usr

YTo6bI MPOTECTUPOBATH MAKET, BHITIOTHUTE:

‘make -j1 check

YcTaHOBUTE MAKeT:

‘make BUILD_STATIC=no PREFIX=/usr install

8.9.2. Copepxunmoe naketa Lz4

YcraHoB/IeHHbIE 1z4, 1z4¢ (ccbuika Ha 1z4), 1z4cat (ccbinka Ha 1z4) n unlz4 (ccpuika Ha 1z4)
MPOrpaMMmbI:

VYcraHoB/1eHHbIE liblz4.so

0M0/IMOTeKN:

KpaTtkoe onucaHue

1z4 CsKMMaeT MM paciiakoBbIBaeT (aiijibl, MCIIOIb3ys aaroputm LZ4

1z4c Cskumaet ¢aiiibl, ucronb3ys LZ4

1z4cat BoeiBoguT comepskumMoe ¢aiisia, C;KaToro ¢ Ucroib3oBaHuem LZ4

unlz4 PacnakoBbIBaeT (aityibl, UConb3ys L.Z4

liblz4 bubmoteka, peanusyrolias c;KaTyue JaHHBIX Oe3 IoTeph C UCIOIb30BaHMeM ajaroputma L.Z4
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8.10. Zstd-1.5.6

Zstandard — 9TO aJqrOpMTM CXKAaTUSl B pPeaJIbHOM BpeMeHM, 06eCreunBalolnii BbICOKYIO CTereHb ckatus. OH
npeaiaraeT OYeHb IIMPOKMUIM IMAa3OH KOMIIPOMMCCOB MEKIY CKaTMeM M CKOPOCTBIO IPM TOAJIEPSKKE OUYeHb
OGBICTPOrO JeKomepa.

IIpubusuTeIbHOE 0.4 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 84 MB
MPOCTPAHCTBO:

8.10.1. YcTaHOBKa nakerta Zstd

CroMnmInpyuTe maker:

‘ make prefix=/usr

'i IIpumeuanue

B BBIXOOHBIX JAaHHBIX TECTA €CTh HECKOJbKO MeCT, BhIBoAsAIMX coobiienne 'failed'. Ouu okumaemsl, u
tonbko 'FAIL' aBngercsa pakrnueckum c6oem tecta. CH0eB IIpy TECTUPOBAHNUM ObITh HE TOJIKHO.

YTOo6BI MPOTECTUPOBATH MAKET, BHITIOJTHUATE:

‘ make check

YcTraHOBUTE ITAKeT:

‘ make prefix=/usr install

Ynanute cTaTuyeckyro 6MOIMOTeKY:

‘ rm -v /usr/lib/libzstd.a

8.10.2. Copgepxnmoe naketa Zstd

YcraHoB/IeHHbIE zstd, zstdcat (ccpika Ha zstd), zstdgrep, zstdless, zstdmt (ccpiika Ha zstd) u unzstd
MpOrpaMMbi: (ccpuika Ha zstd)

YcraHoB/IeHHbIE libzstd.so

OMOINOTEKM:

KpaTtkoe onucaHue

zstd CskuMaeT uau pacnakoBbiBaet ¢aiibl B popmare ZSTD

zstdgrep 3amyckaet grep Ha ckatbiX ZSTD daiiax

zstdless 3amyckaer less Ha ckaThix ZSTD dainax

libzstd bubnmoreka, peanusyrolas cxkatue JaHHbIX 6e3 IMOTePb, C UCIIOIb30BaHMeM aaroputma ZSTD
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[Taket File cogepskuT yTviamnTy IJ1s1 ONIpefesieHust TUITa YKa3aHHOTOo daiia mim (aiaoB

IIpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 17 MB
MIPOCTPAHCTBO:

8.11.1. YcTaHOBKa naketa File

INTonrorosbre File k koMmmasum:

‘./configure --prefix=/usr

CroMOWIMpYyITe TTaKeT:

‘make

YT06BI IMPpOTECTMPOBATD ITAKET, BBIIIOJIHUTE!

‘make check

YcTaHoBUTE TAKeT:

‘make install

8.11.2. Copgepxumoe nakerta File

YcranoB/ieHHbIE file
MpPOrpaMMmbi:

YcTaHoB/1IeHHbIe libmagic.so
OMOIMOTEeKU:

KpaTtkoe onucaHue

file [TbrTaercst kaccuGUIMpPOBaATh KaXKAbI YKa3aHHBIN (aiiji; OH JieJlaeT 3TO, BBITIOJHSISI CEPUIO TECTOB
—TecTbl (GaiIOBOM CUCTEMbI, TECThI MAarM4eCKUX YMCeT U SI3bIKOBbIE TECTbI.

libmagic Comep>kuT QYHKIMY paclo3HaBaHMsI Marm4ecKux 4ycesl UCIoab3yeMblie porpammoii file
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8.12. Readline-8.2.13

[Taker Readline nmpencrasisier cob6oi Habop 6MOMMOTEK, MPemJIaralomX BO3SMOKHOCTHY peqaKTUPOBaHMS IIPSIMO B
KOMAaH/IHOW CTPOKe ¥ MPOCMOTPA UCTOPUM KOMAaH/,

IIpubusuTe/IbHOE meHee 0.1 SBU
BpeMsi COOPKH:

TpebyeMoe AMCKOBOE 16 MB
MPOCTPAHCTBO:

8.12.1. YcTtaHOoBKa naketa Readline

[TepeycranoBka maketa Readline mpuMBoauT K repeMelleHmnio cTapbix 6ubmorek B <libraryname>.old. O6b14HO 3TO
He BBI3bIBAET MP0oOIeM, HO B HEKOTOPBIX CTyYasix MOT'YT BO3HMKATh OLIMOKM JIMHKOBKY ¢ ldconfig. OToro MoskHO
136e5KaTh, BHIMOJIHUB CJIELYIONIME ABE KOMaH bl sed:

sed -i '/MV.xo0ld/d' Makefile.in
sed -i '/{OLDSUFF}/c:' support/shlib-install

3ampeTyuTe MCIOMb30BaHMEe OGMOIMOTEKY TOMCKA CIMCKA JKECTKO 3alporpaMMMUPOBaHHbIX myTeli (rpath) B o61mmx
6ubMoTekax. DTOMY IMakeTy He Tpebyercs rpath Ij1 yCTAaHOBKM B CTaHIAPTHOE MECTOIOJIOXKEHME, KPOME TOrO,
rpath MHOTIA MOKET BbI3bIBATh HEXKeJaTe/IbHble 3G (HEKThI MM Iaske TPo6IeMbl ¢ 6€30IaCHOCTBIO:

sed -i 's/-Wl,-rpath,[* ]*//' support/shobj-conf

INTonrorosrre Readline K KOMIIMJISLMNA:

./configure --prefix=/usr \
--disable-static \
--with-curses \
--docdir=/usr/share/doc/readline-8.2.13

3HaueHMe HOBOro IapameTpa configure:

--with-curses

Irot mapametp coobiaet Readline, uTo oH MOykeT HaliT GYHKIMM O6MOGIMOTEeKY termcap B GMOIMOTEKe curses,
a He B OT/eJIbHOM 6MO/IMoTeKe termcap. DTO MO3BOJIUT CreHePUPOBAaTh KOPPEKTHbIN ¢aii readline.pc .

CKOMITWJIMPYITE TIaKeT:

make SHLIB_LIBS="-lncursesw"

3HaueHue nmapamerpa make:

SHLIB_LIBS="-1ncursesw"
OTOT mapaMeTp MPUHYIUTETbHO JIMHKYeT Readline ¢ 6ubmmoTekon libncursesw.

C 3TMM IMaKeToOM He ITOCTaBJISIeTCS Ha6op TECTOB.

YcTaHoBUTeE TAKET:

‘make SHLIB_LIBS="-1lncursesw" install

ITo >kenmaHuMIO YCTaHOBUTE JOKYMEHTAUMIO:

‘install -v -m644 doc/*.{ps,pdf,html,dvi} /usr/share/doc/readline-8.2.13

8.12.2. Copgepxxnmoe naketa Readline

YcTraHOB/IeHHBIE libhistory.so u libreadline.so
OMOIMOTEeKM:
Co3zaHHbIe KaTaJIOTM: /usr/include/readline u /usr/share/doc/readline-8.2.13
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KpaTtkoe onucaHue

libhistory ObecreunBaeT COINIACOBAHHBINM IT0JIb30BaTE/IbCKUI MHTEPMENC /I BbI30BA CTPOK M3 MCTOPUU
libreadline [TpenocrasiisseT HaboOp KOMaH[I, [J1s1 YIIPaBJIEHNSI TEKCTOM, BBE€HHbIM B MHTEPaKTMBHOM CeaHce
MIPOrpaMMblI.
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8.13. M4-1.4.19

ITaker M4 comepsKUT MaKpOIIPOLIECCOP.

IIpubusuTeIbHOE 0.3 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 48 MB
MPOCTPAHCTBO:

8.13.1. YcTaHOBKa naketa M4

INTonrorosbTe M4 K KOMIMISLIAN:

‘./configure --prefix=/usr

CroMOWIMpYyITe TTaKeT:

‘make ‘

YT06BI IMPpOTECTMPOBATD ITAKET, BBIIIOJIHUTE!

‘make check ‘

YcTaHoBUTE TAKeT:

‘make install

8.13.2. Copgepxnmoe naketa M4

YcTaHoB/IeHHbIE m4
MIpOrpaMMbi:

KpaTtkoe onucaHue

m4 KomupyeT ykasaHHble (aitjibl, OGHOBPEMEHHO PACIIMPSISl COAepsKalyecs B HUX MaKpOChl. DTU MaKpOChI
SIBJISIIOTCSL  TMOO BCTPOEHHbIMM, JIMOO OIpeAessieMbIMM TIOJIb30BaTeJleM M MOTYT TpPUMHMMATh JIroOoe
KOJIMYECTBO aprymeHToB. [loMMMO BBITIOJHEHMSI MakKpocoB, m4 MMeeT BCTpOeHHble OQYHKIUU [OJIs
BKJTIOUEHMSI YKa3aHHbIX (aityioB, BbIMOJHEeHUsT KoMaHJ, UniX, BBITIOJHEHMS 11€JIOUMCIIEHHON apudMeTuKH,
MaHUITYIMPOBAHMS TEKCTOM, peKypcuu 1 T.1. [Iporpamma m4 MOXXeT UCI0JIb30BaThCs OO Kak MHTepdeiic K
KOMITUJIITOPY, TMO0 KaK CAaMOCTOSITEJTbHbIN MaKpOITPOIIeCCOp
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8.14. Bc-6.7.6

ITaket Bc comepskuUT 3bIK [J11 00pabOTKM UMCeST MIPOM3BOJILHON TOUHOCTH!.

IIpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 7.8 MB
MPOCTPAHCTBO:

8.14.1. YcTaHOBKa nakerta Bc

ITogrorosbsre BC K KOMIMJISILIMN:

‘CC:gcc ./configure --prefix=/usr -G -03 -r

3HaueHMe IapaMeTPOB HACTPOMKM:
CC=gcc
OTOT mapaMeTp OIpeaesIsieT UCIIOIb3yeMbI/ KOMITUJISITOD
-G
[TpomycKkaeTr 4acTh TECTOB, KOTOpbIE He OYIYyT paboTaTh, IOKa He OyZeT yCTaHOBJIEHa ITporpaMma bc.

-03
VKa3bIBaeT UCIOIb3yeMblii YPOBEHb ONTUMMU3AIMN.

-r

Bxittouaet mcnonib3oBanme Readline s ymydiiieHnst GyHKIIMM pemaKTMPOBaHMUS CTPOK B bc.

CrOMOWIMpYITE TTaKeT:

‘make

YT06BI IMPpOTECTMPOBATD ITAKET, BBIIIOJIHUTE!

‘make test

YcTaHoBUTE TAKeT:

‘make install

8.14.2. Copepxnmoe naketa Bc

YcTaHoB/ICHHBIE bc u dc
MpPOrpaMMmbi:

KpaTtkoe onucaHue

bc  KayibkyasaTop KOMaHIHOM CTPOKU

dc KajbkynasiTop KOMaHIHOM CTPOKM C OOPATHOM MOJIbCKOM HOTaIMen
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8.15. Flex-2.6.4

[Taket Flex comepskUT MHCTPYMEHT JIJIsl TeHepalyy IIPpOorpaMM, PacIiO3HAOIIMX 3aJaHHbIe 111a0JIOHbI B TEKCTE

IIpubusuTeIbHOE 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 33 MB
MPOCTPAHCTBO:

8.15.1. YcTtaHOBKa nakerta Flex

INonrorosbre Flex K KOMIMJISALINNA:

./configure --prefix=/usr \
--docdir=/usr/share/doc/flex-2.6.4 \
--disable-static

CrOMOWIMpYITE TTaKeT:

‘make

s rectupoBanns nakera (okosio 0,5 SBU) BbinonauTe:

‘make check

YcTaHoBUTE TAKeT:

‘make install

Hekoropble mporpaMmmbl moka He 3HaiOT O flex ¥ mbITAlOTCS 3amyCTUTb €ro mpeairecTBeHHMKa - lex. UToObI
obecrieunTh X paboTOCIOCOOHOCTD, CO3MaNTe CUMBOJIMYECKYIO CChUIKY lex, KoTopas 3aryckaeT flex B peskume
smysanuy lex, a TaksKke co3manTe CMMBOJIMUECKYIO CChIJIKY Ha CIIPaBOYHYIO CTpaHuUIy lex:

1n -sv flex /usr/bin/lex
In -sv flex.1 /usr/share/man/man1/lex.1

8.15.2. Cogepxumoe naketa Flex

YcraHoB/1eHHbIe flex, flex++ (ccpuika Ha flex), u lex (ccpuika Ha flex)
MporpaMMbi:

YcraHoB/1eHHbIe libfl.so

OMOIMOTEeKM:

Co3gaHHbIe KaTaJIoru: /usr/share/doc/flex-2.6.4

KpaTtkoe onucaHue

flex WVHCTpyMeHT [j1s1 CO3maHMs IIPOrpaMM, PaCIlO3HAIOIIMX TEKCT IO IIaGJ0HY; 3TO IO3BOJISIET T'MOKO
YKasbIBaTh IMTpaBWIa MOMCKA MAaTTEPHOB, YCTPAHSIST HEOOXOAMMOCTh pa3paboTKy CHelMaIN3MPOBAHHOM
MIpOrpaMMblI.

flex++ Pacumpenne flex mcrnonb3yercss mis reHepaimu koma u kimaccoB C++. SBisieTcss CMMBOJIMYECKON
ccouikoit Ha flex

lex CumBonmyeckas cCblika, 3amyckaet flex B pexxume smyssiimm lex

1ibfl Bubmmoreka flex
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8.16. Tcl-8.6.14

[Taket Tcl comepskut Tool Command Language, HagesKHbIV CKPUIITOBBIN SI3bIK 00I1lero HasHaueHus. [Taker Expect
HamcaH Ha si3bike Tcl (MPOM3HOCUTCS Kak "TUKI').

IIpuGnausuTenbHOE 3.2 SBU
BpeMsI COOPKM:

Tpebdyemoe gucKoBOE 91 MB
MPOCTPAHCTBO:

8.16.1. YcTtaHOBKa nakerta Tcl

Otor maker u ciuenyionme nBa (Expect m DejaGNU) ycraHaBnmBaioTcs mJISI MOAAEPKKM BO3MOKHOCTU
tectupoBanusa Binutils, GCC u npyrux makeToB. YCTaHOBKa TpeX IIaKeTOB [JIsI IeJieli TeCTUPOBAHMUSI MOSKET
TOKa3aTbCsl M3ObITOYHOM, HO BbI Oy[eTe UyBCTBOBaTb Ccebsl yBepeHHee, KOIr[a 3HaeTe, UTO Hambosiee Ba’KHbIE
VMHCTPYMEHTBI PabOTaIOT MPABWIBHO.

ITogroroswre Tcl K KOMOIMISALINA:

SRCDIR=$(pwd)

cd unix

./configure --prefix=/usr \
--mandir=/usr/share/man \
--disable-rpath

3HaueHNe HOBBIX TapaMeTpoB KoHburypammn:

--disable-rpath
STOT mapamMeTp MpeaOoTBpalllaeT MCIIOIb30BaHMe OMOIMOTEKY MTOVMCKA CITMCKA SKeCTKO 3aIIpOorpaMMyPOBaHHbIX
myTel (rpath) B IBOMYHBIX MCITOJTHSIEMbBIX (haijiax M o6Imx 6ubamMoTekax. DTOMY MakeTy He Tpebyertcs rpath
IIJIS1 yCTAaHOBKY B CTaHIapTHOE MECTOIIOJIOKEHe, KpoMe TOro, rpath MHOrma MoskeT BbI3bIBATh HEXKeJlaTe/IbHbIe
3 deKTh UK Jaxke IpobeMbl ¢ 6e30MaCHOCTHIO.

Cobepure naxer:
make

sed -e "s|$SRCDIR/unix|/usr/lib|" \
-e "s|$SRCDIR|/usr/include|" \
-i tclConfig.sh

sed -e "s|$SRCDIR/unix/pkgs/tdbc1.1.7|/usr/1lib/tdbc1.1.7|"
-e "s|$SRCDIR/pkgs/tdbc1.1.7/generic|/usr/include|"
-e "s|$SRCDIR/pkgs/tdbc1.1.7/1library|/usr/1lib/tcl18.6|"
-e "s|$SRCDIR/pkgs/tdbc1.1.7|/usr/include|"
-i pkgs/tdbc1.1.7/tdbcConfig.sh

\
\
\
\

sed -e "s|$SRCDIR/unix/pkgs/itcl4.2.4|/usr/lib/itcl4.2.4|" \
-e "s|SSRCDIR/pkgs/itcl4.2.4/generic|/usr/include|" \
-e "s|$SRCDIR/pkgs/itcl4.2.4|/usr/include|" \
-i pkgs/itcl4.2.4/itclConfig.sh

unset SRCDIR

PasnuuHble MHCTPYKIMM «sed» TIoOcjie KOMaHAbI «make» yHoansiiOT CChUIKM Ha Karajor cOopku u3 (aiioB
KOH(MUTypanum 1 3aMeHsIIOT X Ha CO3IaHHbIe KaTajoru. DTO HeobsI3aTeIbHO [1Jis ocTanbHo yactu LES, Ho moskeT
MMOHAJOOUTHCS B CJIyuae, KOrma MaKkeT, COOpaHHbINM MO3Ke, UCIOJb3yeT Tcl.

YT06BI IMPpOTECTMPOBATDH ITaKET, BBIITOJIHUTE!

make test
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YcTaHoBUTE TAKeT:

‘make install ‘

CroenaiiTe YCTaHOBJIEHHYIO OMOIMOTEKY JOCTYITHOM JIJIS 3aITMCH, YTOOBI ITO3Ke MOSKHO ObUIO YOAIUTb OT/Ia0OYHbIE
CUMBOJIBI:

\ chmod -v u+w /usr/1lib/libtcl8.6.so \

YcraHoBuTe 3arosioBouHble ¢aiibl Tcl. Oy moTpebyroTcs aJis cyIeayIoliero nakera - Expect.

‘make install-private-headers

Temneps co3maiTe HEOOXOOVMYIO CMMBOJIMYECKYIO CCHIIKY:

‘ln -sfv tclsh8.6 /usr/bin/tclsh

[TepenmenyiiTe CIIpaBOYHYIO CTPAHUITY, KOTOpast KOHQIMKTYET CO CIIpaBOYHOM cTpaHuiien Perl:

‘mv /usr/share/man/man3/{Thread, Tcl_Thread}.3

HpI/I HeO6XO,£[I/IMOCTI/I YCTAaHOBUTE JOKYMEHTALIMIO, BbIIIOJIHUB CJIeaYyIole KOMaHObI:

cd ..

tar -xf ../tcl8.6.14-html.tar.gz --strip-components=1
mkdir -v -p /usr/share/doc/tcl-8.6.14

cp -v -r ./html/* /usr/share/doc/tcl-8.6.14

8.16.2. Cogepxxnmoe naketa Tcl

YcTranoB/ieHHbIE tclsh (ccpuika Ha tclsh8.6) u tclsh8.6
MPOorpaMmbI:

YcTranoB/ieHHbIE libtcl8.6.s0 u libtclstub8.6.a
OMOINOTEKM:

KpaTtkoe onucaHue

tclsh8.6 Komangnas obosouka Tcl
tclsh Ccpbuika Ha tclsh8.6
1libtcl8.6.s0 bubmoreka Tcl
libtclstub8.6.a bubnmoreka-3armymika Tcl
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8.17. Expect-5.45.4

[Taker Expect comep>kKUT MHCTPYMEHTHI JJisI aBTOMATU3aluyuy paboTbl MHTEPAKTUBHBIX MPWIOKEHUA, TaKUX Kak
telnet, ftp, passwd, fsck, rlogin u tip, c ToMOI1[bI0 CKPUIITOBBIX AMaAIOroB 1 MakpocoB. Kpome Toro Expect nmosnesen
IIJIST TeCTUPOBAHMSI TIepeUMCIEHHBIX BbIlle TPUIOKEHNH, a TakyKe [IJIs pellieHus] CJIOKHBIX 3a/1a4 B3aMMOJIECTBUSI C
Ipyrumu cpeacrBamu. @peiimBopk DejaGnu HammcaH Ha s3bike Expect.

ITpuobM3NTEILHOE 0.2 SBU
BpeMs COOPKM:

Tpebdyemoe gucKOBOE 3.9 MB
MPOCTPAHCTBO:

8.17.1. YcTtaHOBKa nakerta Expect

Expect gyist pabotsl Heooxomum nceBnorepmuHan(PTY). Yéenurecs, uto PTY paboTtaior mpaBubHO B cpefie chroot,
BBITIOJTHUB TIPOCTOM TECT:

python3 -c 'from pty import spawn; spawn(["echo", "ok"])' ‘

OTa KOMaH[a AO/KHA BbIBECTU ok. ECM BMECTO 3TOTO BBIBOZ, COAEPKUT OSError: out of pty devices, TO
cpena He HaCTpoeHa 11 mpaBwibHOM paboTel PTY. Bam Heo6xommumo BbINTY U3 cpenbl chroot, erié pa3 mpounTarb
Paspmen 7.3, «ITonroroBka BUPTYaJbHbBIX (DaJIOBBIX CUCTEM siApa» U yoemuTbcs, 4To ¢aiioBast cucteMa devpts (U
Ipyrue GaiaoBble CUCTEMbl BUPTYaJbHOTO SIAPA) CMOHTMPOBAaHA MPaBWIbHO. 3aTeM IMOBTOPHO BOMANTE B Cpemy
chroot, ciemys uHcTpykimu Pasmen 7.4, «Bxom B okpykenme Chroot». 9Ty mpobjaeMy HeoOXOmMMO PeIlunTh,
TIpeKe ueM BbI ITPOAOJDKUTE, MHAue Habopbl TeCTOB, 3aBucKuMble OT Expect (Hampumep, Ha6opbl TecToB Bash,
Binutils, GCC, GDBM u, koneuno, camoro Expect), morepmsr ¢arajbHbIi COOM, a TAKKe MOT'YT ITPOU3ONTH IPyTUe
He3HauuTesbHbIe COOM.

Temnepb BHeCHTe HEKOTOPbIE M3MEHEHMSI, YTOOBI pa3pelnThb UCIIOIb30BaHMe MmakeTa ¢ gcc-14.1 wim 6oee mosgHen
Bepcuen:

patch -Np1 -i ../expect-5.45.4-gcc14-1.patch

ITogroroBrTe Expect K KOMIIISILIVIN:

./configure --prefix=/usr
--with-tcl=/usr/1lib
--enable-shared
--disable-rpath \
--mandir=/usr/share/man \
--with-tclinclude=/usr/include

-~

3HayeHMe MapaMeTpoB HACTPOKH:

--with-tcl=/usr/1ib
IroT napamerp HeobxoauM 11 yKkasauus configure roe Haxogutcst ckpunt tclConfig.sh.

--with-tclinclude=/usr/include
OTOT mapamMeTp SIBHO yKa3biBaeT Expect, rme vckaTb BHyTpeHHMeE 3arojioBku Tcl.

Cobepute naxer:

‘make ‘

YTOo6BI MPOTECTUPOBATH MAKET, BHITIOJTHUATE:

‘make test ‘

VYcTaHoBuUTe TaKeT:

make install
1n -svf expect5.45.4/1libexpect5.45.4.s0 /usr/lib
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8.17.2. Copepxumoe naketa Expect

YcTaHoB/IeHHbIE expect
MPOrpaMmbI:

VYcraHoB/1eHHbIe libexpect5.45.4.s0
OMOINOTEKM:

KpaTtkoe onucaHue

expect B3aumopencTByer ¢ APyrMMyU MHTEPAKTUBHBIMM MIPOrPaMMaMy B COOTBETCTBUM CO
CleHapyuem
libexpect-5.45.4.s0 Conmepkut (QyHKIMM, KOTOpbIe MO3BOJISIIOT MCIIOIb30BaTh Expect B KauecTBe

pacimpenus Tcl nam vHenocpencrBenHo 3 C uam C++ (6e3 Tcl).
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8.18. DejaGNU-1.6.3

[Taker DejaGnu comepskut (ppeiiMBOpK AJ1s1 3amrycka HabopoB TecToB Ha mMHcTpyMeHTaXx GNU. OH HammcaH Ha
expect, KOTOpbI B CBOIO OUepelb UCHOJb3yeT Tcl (KOMaHIHbBIN SI3bIK MHCTPYMEHTOB).

IpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 6.9 MB
MPOCTPAHCTBO:

8.18.1. YcTtaHoBKa naketa DejaGNU

Paspa6orunkn pekomeHayioT cobuparb DejaGNU B oTae/IbHOM KaTaJjiore:

mkdir -v build
cd build

ITogroroBbre DejaGNU K KOMIOMISLIVN:

../configure --prefix=/usr
makeinfo --html --no-split -o doc/dejagnu.html ../doc/dejagnu.texi
makeinfo --plaintext -0 doc/dejagnu.txt ../doc/dejagnu.texi

YT06BI IMPpOTECTMPOBATDH ITAKET, BBIITOJIHUTE!

make check

YcTaHoBUTE TAKeT:

make install
install -v -dm755 /usr/share/doc/dejagnu-1.6.3
install -v -m644 doc/dejagnu.{html, txt} /usr/share/doc/dejagnu-1.6.3

8.18.2. Cogepxumoe naketa DejaGNU

VYcraHoB/IeHHbIE dejagnu u runtest
MpOrpaMmbI:

Short Descriptions

dejagnu BcnomorarenpHas mporpamma 3amycka komasg DejaGNU

runtest Ckpunr-o6epTka, KOTOPbIii HAXOIUT COOTBETCTBYIOIILYIO 000/I0UKY expect 1 3anyckaet DejaGnu
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8.19. Pkgconf-2.3.0

[Taket pkgconf sBisieTcs nmpeemunkom pkg-config 1 comepsKUT MHCTPYMEHT, KOTOPbIN MTO3BOJISIET TIEPEIaBaTh My TU
YCTaHOBKM WM ITyTU K 6MO/IMOTEeKaM JIJIsl MHCTPYMEHTOB COOpKM Ha sTare HacTpoiiku (configure) u c6opkmu(make)
MIaKeTOB.

IIpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 4.7 MB
MPOCTPAHCTBO:

8.19.1. YcTtaHoBKa naketa Pkgconf

[TonrotosbTe Pkgconf Kk kKoMmmisiiym:

./configure --prefix=/usr \
--disable-static \
--docdir=/usr/share/doc/pkgconf-2.3.0

CrOoMOWIMpYITE TTaKeT:

‘make

YcTaHOBUTE MAKeT:

‘make install

Inst obecrieyenmst COBMeCTUMOCTH ¢ ucxogHbIM Pkg-config, cosmaiiTe qBe cMMBOIMYECKME CChITKMA:

1n -sv pkgconf  /usr/bin/pkg-config
1n -sv pkgconf.1 /usr/share/man/man1/pkg-config.1

8.19.2. Cogepxxumoe naketa Pkgconf

VYcraHoB/IeHHbIE pkgconf, pkg-config (ccpika Ha pkgconf) 1 bomtool
MpOrpaMmbI:

VYcraHoB/1eHHbIE libpkgconf.so

0MOIMOTEeKH:

Co3gaHHbIe KaTa/JIOTu: /usr/share/doc/pkgconf-2.3.0

KpaTtkoe onucaHue

pkgconf Bo3sBpaiijaetT MeTafaHHble YKa3aHHOM OMOIMOTEKY UM TTaKkeTa

bomtool lenepupyer cnenudukanyuio MporpaMMHOro obecrieuennsi u3 daioB pkg-config ¢
pacIMpeHnem .pc

libpkgconf CogmepskuTt 607bl1IYI0 YacTb GyHKLIMIM pkgconf, mo3Boss Apyrum MHCTPYMeHTaM, TakuM Kak IDE
Y KOMIIMJISITOPBI, MCIOJIb30BaTh ero (GpeiiMBOPKIU
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8.20. Binutils-2.43.1

[Taker Binutils comeps>kUT KOMIIOHOBIIVIK, acceMOJiep U IPyTHe MHCTPYMEHTSI [1J1s pabOThI C 0OOBEKTHBIMU (haiIaMiu.

IIpubusuTeIbHOE 2.0 SBU
BpeMsI COOPKM:

TpebyeMoe AMCKOBOE 2.7 GB
MPOCTPAHCTBO:

8.20.1. YcTaHOBKa nakeTa Binutils

Hoxymenrarus Binutils pekoMeHIyeT BBIMOTHSATh KOMITWIISIIIMIO B OT/IEJIbHOM KaTajiore:

mkdir -v build
cd build

ITogrorospre Binutils k kommmiasanmu:

../configure --prefix=/usr
--sysconfdir=/etc
--enable-gold
--enable-1ld=default
--enable-plugins
--enable-shared
--disable-werror
--enable-64-bit-bfd
--enable-new-dtags
--with-system-zlib \
--enable-default-hash-style=gnu

—

3HaueHMe HOBBIX ITapaMeTPOB HACTPOMKM:
--enable-gold
Cob6upaeT KOMIOHOBIIMK gold 1 ycTaHaB/MBaeT ero Kak ld.gold (BMecTe ¢ KOMITOHOBILIMKOM IO YMOJTYaHUIO).

--enable-1ld=default
Cobupaet opurnHaibHbIM KOMIOHOBILIMK bfd 1 ycTanaBamBaeT ero kak ld (KOMIIOHOBIIMK 110 YMOJTYaHUIO) U
Kak ld.bfd

--enable-plugins
BrittouaeT nmoaaepykKy IUIAarMHOB 1JIT KOMITIOHOBIIVIKA.

--with-system-z1ib
YKasbIBaeT, UTO HEOOXOAMMO MCITOIb30BaTh YCTAHOBJIEHHYIO OMOMOTEKY Zlib BMecTo c60pkM COOCTBEHHOIA.

CroMIWIMpYyITe TTaKeT:

make tooldir=/usr

3HaueHMe nmapamerpa make:

tooldir=/usr
O6bryHO 14 tooldir (kaTasora, B KOTOpOM OyAyT pacoJioKeHbl UCITOTHSIeMble (aiisibl) yCTaHOBIEHO 3HaUeHe
$(exec_prefix)/$(target_alias) .Hanpumep, mamiHbl x86_64 mpeobpasyroT 3TO 3HaU€HME B /usr/x86_
64-unknown-1linux-gnu . TlockonbKy 3TO MoOJb30BaTe/bCKasl CUCTEMa, TO IeJIeBOM KaTajor B /usr He
Tpebyetcs. [Tapamerp $(exec_prefix)/$(target_alias) MCIIOJIb30BAJICs, €CJIU Obl CUCTeMa MPUMEHSIach
ILJIST KPOCC-KOMIMJISILIMM (HarpuMep, py KOMIWISIIMM TIakeTa Ha KoMIibioTepe Intel, KoTOpblit reHepupyeT Ko,
KOTOPbIM MOXKET ObITh BBITIOJIHEH Ha KoMmmbioTepax PowerPC).

! Bayxuo

Ha6op TectoB myist Binutils B aTom pasmesne cumtaeTcss KpUTHMUeCKM BaskHbIM. Hu B koeM ciydae He
MPOITYCKAiATe ero.
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BrinosnHuTe TectupoBaHue:

‘ make -k check

YTOOBI MOSTYYUTH CITMCOK HEYAAUHBIX TECTOB, 3aITyCTUTE:

‘grep "AFAIL:' $(find -name '*.log')

IBeHammaTh TECTOB 3aBEpIIAIOTCS HeymauyHO B Habope TectoB gold, korma GCC cobupaercs ¢ mapaMeTpaMu --
enable-default-pie U --enable-default-ssp

YcTraHOBUTE ITAKeT:

‘ make tooldir=/usr install

Voanute 6ecriojie3dble cTaTUuecKkue OMOIMOTEKN:

‘ rm -fv /usr/lib/1lib{bfd,ctf,ctf-nobfd, gprofng,opcodes,sframe}.a

8.20.2. Cogepxumoe naketa Binutils

YcTraHOB/IeHHbIE addr2line, ar, as, ct++filt, dwp, elfedit, gprof, gprofng, 1d, 1d.bfd, 1d.gold, nm, objcopy,
IIpOrpaMMbl: objdump, ranlib, readelf, size, strings u strip

YcTraHOB/IeHHbIE libbfd.so, libctf.so, libctf-nobfd.so, libgprofng.so, libopcodes.so u libsframe.so
OMOIMOTEeKU:

Co3zaHHbIE KaTaJIOTM: /usr/lib/ldscripts

KpaTkoe onucaHue

addr2line [TepeBoguT ampeca mporpaMM B MMeHa (ailJIoB M HOMeEpa CTPOK; YUMTBIBAsI afipec U UM
MCIIOJTHSIeMOro aijia, MCIOoMb3yeT OTIafOYHYI0 MH(POPMAIMIO B UCIIOTHIEMOM daiie, AJIs
onpeneneHus daitsia MCXOTHOTO KOAA ¥ HOMepa CTPOKM, aCCOIMMPOBAHHOM C afpecoM

ar Cos3maéT, n3MeHsIeT ¥ pacIllaKOBbIBAET apXUBbI

as Accembiiep, KOTOPBIN COOMpPAET pesy/IbTaT PaboThl CC B OObEKTHBIE (haiiibl

c++filt Vcronb3yeTcst KOMIOHOBILMKOM J1Jis1 MCIipaBieHus: cuMBosioB C++ 1 Java 1 npegoTBpaliieHust
KOH(MIMKTOB Teperpy>keHHbIX QYHKIINIA.

dwp Yrwmra niig yrnakosku DWARF

elfedit Oo6Hosnsier ELF 3aronosku B ELF daitax

gprof OrobpaskaeT B rpadmuueckoM Buae MHGOPMAIMIO O TPOQIMPOBAHUMA

gprofng Cobupaet ¥ aHAIM3KUPYeET JaHHbIE O TPON3BOAUTEbHOCTHU

1d KoMIoHOBIIMK, KOTOPbIVI OO6BEAVHSIET HECKOJbKO OObEKTHBIX M apXMBHBIX (DAilyIOB B OOMH
Gbaiin, mepeMeltiast MX JaHHbIE U CBS3bIBAsi CUMBOJIMYECKMMM CChUIKAMU

1d.gold VYpesanHas Bepcus ld, kKoTopas mogepsKkuBaeT TOJAbLKO popmMaT 06beKTHBIX ¢aiiioB elf

1d.bfd JKecrkas ccpuika Ha 1d

nm BbIBOAUT CITMCOK CMMBOJIOB, MCITOJIb3YEMbBIX B TAHHOM OOBEKTHOM (ariie

objcopy [TpeobpasyeT ogyH THIT OOBEKTHOTO (haiiia B Jpyromn

objdump Orobpaskaer uHOpMAIMIO O JAHHOM OOBEKTHOM aijie; MOXHO YKas3aTb HapaMeTphl,

ompenesione, Kakas KOHKpeTHO wuHbopMaiusi 6ymer otoOpaxkarbes. Ortobpaskaemast
mHbopMaIysl TMoje3Ha AJjIs1 MPOrpaMMMCTOB, KOTOpble paboTaloT Haa WHCTPYMEHTaMM,
MCIIOJIb3YEMbIMU TP KOMITMJIALINN

ranlib COB,I[aeT MHAEKC COOEP>KMMOI'O apXMBa 1 COXpaHSET €ro B apXyBe; B MHOEKCe IepeurC/I€HbI BCe
CMMBOJIbI, OIIpeaeJIEeHHbIE B IlepeMeliaeMbIX OOBEKTHBIX (baﬁnax, COOep>KallInXCsa B apXynBe
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OrobpaskaeT MHGOpPMaLVIO O ABOMYHBIX (paiiax tuna ELF
OrobpaskaeT pasMepbl CEKIMIA 1 OO pasMep YKa3aHHbIX 0ObeKTHBIX (haiijioB

BriBomuT 1711 Kaskgoro yKasaHHOTO (aijia IOC/Ieq0BaTeIbHOCTY IIevaTaeMbIX CHMBOJIOB,
KOTOpble MMEIOT IO KpaiHell Mepe YyKasaHHYI0 JIMHY (M0 YMOJIYaHMIO YeTbIpe); IJis
OOBEKTHBIX (halJIOB IO YMOJIYAHMIO ITEUATAIOTCS TOJIBKO CTPOKU U3 CEKIMI MHULIMAIU3ALUN U
3arpy3Kku, B TO BpeMsl Kak it IpyTruX (GaiaoB OH CKaHUPYyeT Bechb daiil.

VYnanser cuMBOJIbI U3 OOBEKTHBIX (DaiijioB

bubnmoTeka 1eCKpUIITOPOB ABOMYHBIX (haitjIOB

bubmmoteka ornagku popmara Compat ANSI-C Type

Bapuanr libctf, He mcnonb3ytommi byHKIMOHaIbHOCTD libbfd.

bubnmoreka, copepskaiiiasi 60JbIIMHCTBO MOAIPOrPaMM, MCIIOIb3yeMbIx gprofng

bubnuoreka myis paboThl C OMKOOAMMU — «UUTAEMBIMMU» BEPCUSIMM MHCTPYKIUNA  [IJIS
npolieccopa. Mcrnonb3yercs 151 COOpKM TakKuX YTUIUT Kak objdump

bubnuoteka mjia mogaepsKKM 0OPaTHOM OHJIAMH-TPACCUPOBKU C MCIIOJIb30BAHMEM IIPOCTOrO
Iexomepa pasgesos .sframe.
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8.21. GMP-6.3.0

[Taker GMP copmepskut marematndeckue 6mubamorekn. OHM comepskaT Mojie3Hble QYHKUMM IJIT apuPMeTUKu C
MIPOU3BOJILHOV TOYHOCTHIO.

IIpu6nusuTenbHOE 0.3 SBU
BpeMsI COOPKM:

TpebyeMoe AyiCKOBOE 54 MB
MPOCTPAHCTBO:

8.21.1. YctaHOoBKa naketa GMP

"\r IIpumeuanue

Ecau BbI BbIMONHSIETE COOPKY IS 32-paspsigHON apxXUTEKTypbl x86, HO Balll MPOIECCOp, CIOCOOeH
BBITIOJIHATb 64-pa3psIHbIN KO, U Bbl yKa3aJiM B MEePEeMEHHbIX OKpPY)KeHMs] CFLAGS, ckpurt configure
MIOIBITAETCS BBIMOJIHUTh HACTPOMKY IJIsT 64-paspsmHON CHCTEMbI M 3aBepIINTCS OIIMOKoi. YToObI
n36e5kaTh 3TOr0, HEOOXOAVIMO BbI3BaTh KOMaHy configure ¢ IpMBeIEHHBIM HIUKE TTapaMeTPOM

‘ABI=32 ./configure ...

'i IIpumeuanue

Hacrpoiiku GMP no ymonmuanmio coomparoT 6MOGIMOTeKM, ONTMMU3MPOBAHHbIE JIJISI IPOIIeCCopa XOCTa.
Ecau TpebyroTcst 6uGMMoTeKkH, MOAXOASIIYE IJIST ITPOIIeCCOPOB C MEHbIIIEN MPOM3BOIUTEIBHOCTDIO, UeEM Y
Ipolieccopa X0CTa, MOKHO cobpath o011me 6ubamoTekn, 4O06aBUB ImapamMeTp --host=none-linux-gnu

B KoMaHjie configure.

ITogrorossTe GMP K KOMIMJISLIUN:

./configure --prefix=/usr \
--enable-cxx \
--disable-static \
--docdir=/usr/share/doc/gmp-6.3.0

3HayeHMe HOBBIX MMapaMeTPOB HACTPOIKM:

--enable-cxx

ITOT mapameTp BKJIIOUYaeT nmomaaepskky C++

--docdir=/usr/share/doc/gmp-6.3.80
OTa repeMeHHast YKa3bIBaeT MeCTONOJIOKEHNE OIS JOKYMEHTAIVA.

Cxommmwinpyute makeT u creHepupyiitre HTML-gokymeHTarmio:

make
make html
1 Baxxuo

Hab6op TectoB gt GMP B atom paspesie cuMTaeTcsl KPpUTUYECKM BakHbIM. Hu B KoeM cityuae He
MIPOITYCKAIATE €ro.

[TpoBepbTe pesysbTaThI:

make check 2>&1 | tee gmp-check-log
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y 1 Baumanne

Kon B GMP cwibHO ONTMMM3MpPOBAH [Jig IpoOlleccopa, Ha KOTOpOM OH cobpaH. MHorma Kop,
OIpefesISIIoNINII TIPOIeCCOpP, HEBEPHO OIpeesisieT BO3MOKHOCTY CUCTEMbI, M B TeCTax WX APYrux
MIPUJIOSKEHMSIX, VCITONb3YIOIIMX OUOIMOTEKM gmp, BO3HMKAIOT OLIMOKM C cooOlleHnem Illegal
instruction. B aTom ciryyae gmp ciienyeT rnepekoHGUTypupoBaTh ¢ mapameTpoMm --host=none-linux-
gnu ¥ Iepeco6parTkb.

Yb6enurech, uto Bce 199 TectoB B Habope mpoiaeHbl. [IpoBepbTe pe3ysibTar, BhIIIOJIHUB CAeAYIOMIYI0 KOMaHIy:

awk '/# PASS:/{total+=$83} ; END{print total}' gmp-check-log

YcTaHOBUTE TTAKET U €r0 JOKYMEHTAIINIO:

make install
make install-html

8.21.2. Copepxnmoe naketa GMP

YcTaHoB/1eHHbIe libgmp.so u libgmpxx.so
OMOIMOTEeKM:
CoszaHHbIe KaTaJIOTM: /usr/share/doc/gmp-6.3.0

KpaTtkoe onucaHue

libgmp ConmepskuT TOYHble MaTeMaTuueckue QyHKIUM

libgmpxx Conpepskut TouHble MaTeMaTnueckue Gyukimmu C++
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8.22. MPFR-4.2.1

[Taker MPFR copepskuT GyHKIMY [JISI IBOMYHBIX BHIUMCIIEHNH C TUTABAIOIIEN 3aIsITON MPOU3BOIbHOM TOUHOCTM.

IIpubusuTeIbHOE 0.2 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 43 MB
MPOCTPAHCTBO:

8.22.1. YctaHOoBKa naketa MPFR

INTonrorosrre MPFR k xomnmisaimn:

./configure --prefix=/usr \
--disable-static \
--enable-thread-safe \
--docdir=/usr/share/doc/mpfr-4.2.1

CrommumpyiTe makeT u creHepupyiite HTML-gokymeHTarmio:

make
make html
I ' BaskHo

Ha6op TectoB myns MPFR B stom pasmesne cumMraercss KpMTMYECKM BakHbIM. Hu B koeMm ciryuae He
MIPOITYCKAIATE €ro.

BerlmonHMTE TecTupoBaHmue 1 yoemutech, yTo Bce 198 TecToB mpoiimeHbl:

make check

YcTaHoBUTE TTaKeT U OJOKYMEHTalMIO K HEMY:

make install
make install-html

8.22.2. Copepxumoe naketra MPFR

YcTaHOB/IeHHBIE libmpfr.so
OMOIMOTEeKM:
Co3zaHHbIE KaTaJIOTM: /usr/share/doc/mpfr-4.2.1

KpaTtkoe onucaHue

libmpfr Conep>kuT MaremMaruyeckyie QyHKIMU C TTPOU3BOJIBHOM TOYHOCTHIO
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8.23. MPC-1.3.1

[Taker MPC comepskut 6mbamoTeKy 1151 apuPMeTUKM KOMITJIEKCHBIX UMCEeJT C BBICOKOM TOYHOCTBIO M MTPaBUWIbHBIM
OKpYTIJIEHMEM pe3ysIbTaTa.

IpubusuTeIbHOE 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 22 MB
MPOCTPAHCTBO:

8.23.1. YctaHOoBKa naketa MPC

INonrorosrre MPC K KOMIMILIUN:

./configure --prefix=/usr \
--disable-static \
--docdir=/usr/share/doc/mpc-1.3.1

CrommumpyiTe makeT u creHepupyiite HTML-gokymeHTarmio:

make
make html

YT06BI IMPpOTECTMPOBATDH ITAKET, BBIITOJIHUTE!

make check

YcTaHoBUTe MaKeT U OJOKYMEHTALNIO K HEMY:

make install
make install-html

8.23.2. Copgepxxumoe naketa MPC

YcTraHoB/1IeHHbIe libmpc.so
OMOINOTEKM:
Co3gaHHbIe KaTa/JI0Tu: /usr/share/doc/mpc-1.3.1

KpaTtkoe onucaHue

libmpc COILep)KI/IT CJIOJKHbI€ MaTeMaTn4deCKue (IJYHKL[I/II/I
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8.24. Attr-2.5.2

[TakeT Attr cCOmepsKUT YTWIATBI IJIs1 YIIPaBIEHMs pacIIMPEHHbIMY aTpubyTaMy 06beKTOB (aijIOBOM CUCTEMBI.

IIpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 4.1 MB
MPOCTPAHCTBO:

8.24.1. YcTaHOBKa nakera Attr

INonrorosbTe Attr K KOMIIMJISLINNA:

./configure --prefix=/usr \
--disable-static \
--sysconfdir=/etc \
--docdir=/usr/share/doc/attr-2.5.2

CroMOWIMpYyITE TTaKeT:

‘make ‘

TecTbl HEO6XOIMMO 3aITyCKaTh B (pallyIoBOM CCTeMe, KOTOPasl MOAJEPIKUBAET pacIIpeHHbIe aTpUOYThI, HAIIPUMED,
ext2, ext3 wm ext4. UToObl MPOTECTMPOBATH ITAKET, BHITIOJIHUTE:

‘make check ‘

YcTaHoBUTE TAKeT:

‘make install ‘

8.24.2. Copepxnmoe naketa Attr

YcTraHOB/IeHHbIE attr, getfattr, u setfattr

MpPOrpaMMmbl:

YcTraHOB/IeHHbIE libattr.so

OMOIMOTEeKM:

Co3gaHHbIe KaTaJIOTH: /usr/include/attr u /usr/share/doc/attr-2.5.2

KpaTtkoe onucaHue

attr Paciumpsier aTpu6yThl 06BEKTOB (haitjIOBOM CUCTEMbI

getfattr [Tonyuaet paciivpeHHble aTpUOyThl 00bEKTOB (HAIIOBOI CUCTEMBbI

setfattr YcraHaBIuBaeT paciliMpeHHble aTpuOyThl 00bEKTOB (DaIOBOM CUCTEMBbI

libattr Copepskut 6ubaMOTEeUHbIe QYHKIIMM [IJI YIIPAaBJIEHUST pacIIMpeHHbIMM aTpUOyTaMu.

155



JInnykc c vyns - Bepcens 12.2

8.25. Acl-2.3.2

[Taket Acl comepskuT YTUAUTDI AJIs1 aAMUHUCTPUPOBAHMS CITIMCKOB KOHTPOJIS IOCTYTIa, KOTOPbIE MCIO/Ib3YIOTCS JIJIs
orpeesIeHusT paclIMpPeHHbIX AVMCKPEIVMOHHBIX MPaB JOCTYMa K (aiiamM 1 KaTaJoraM.

IpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 6.3 MB
MPOCTPAHCTBO:

8.25.1. YcTtaHOBKa nakerta Acl

INTonrorosbTe Acl K KOMIIMJISLIMNA:

./configure --prefix=/usr \
--disable-static \
--docdir=/usr/share/doc/acl-2.3.2

CroMIWIMpYITE TTaKeT:

make

Tectbr Acl HeoGxomuMoO 3arryckarb B (GaiiJIOBOM CUCTEME, MOANEP KMBAIOIIEN CIMCKM KOHTPOJISI AOCTYIIA, IIOCJIE
c6opku nakera Coreutils ¢ ncnonb3oBannem 61bamorek Acl. ITo skej1aHn0 BEpHUTECH K 9TOMY ITaKeTY M 3aITyCTUTE
make check mocse Toro, kak 6ymer cobpan nmaket Coreutils.

YcTaHOBUTE MAKeT:

‘make install

8.25.2. Cogepxnmoe naketa Acl

VYcraHoB/1eHHbIE chacl, getfacl, u setfacl

MpOrpamMMmbi:

VYcraHoB/1eHHbIE libacl.so

OMOIMOTEeKM:

Co3gaHHbIe KaTaJIOTM: Jusr/include/acl u /usr/share/doc/acl-2.3.2

KpaTtkoe onucaHue

chacl V3meHsIeT CIIMCOK KOHTPOJIS AOCTYTA (aiiyia Wi KaTajaora

getfacl [Tonyyaer cnmcKy KOHTPOJIS AOCTYTA daiiia

setfacl YcTaHaB/IMBaEeT CIMCKM KOHTPOJIS TOCTYIIA K daiiam

libacl Conepskut 6mubmoTeyHble GYHKUMM IS YIIPABAEHUS CITMCKAMY KOHTPOJIS JOCTYTIA.
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[Taker Libcap peaymsyer mHTEpdECH MOJTb30BaTEIbCKOrO MpOCTpaHCcTBa Ay BosMoykHocTeir POSIX 1003.1e,
OOCTYMHBIX B siApaxX Linux. DTM BO3MOKHOCTM pasAesiOT IOJHOMOYMS CYIIepIIo/b30BaTesiss root Ha Habop

OTAEJIbHBIX IPUBUJIETHIA.

IIpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 2.9 MB
MPOCTPAHCTBO:

8.26.1. YcTaHOBKa naketa Libcap

3arnpeTuTe yCTAaHOBKY CTaTUUeCKux 6ubiImnoreK:

‘sed -i '/install -m.*STA/d' libcap/Makefile

CroMOWIMpymTe MaKeT:

\ make prefix=/usr lib=1ib

3uaueHnue onmyy make:

lib=1ib
OTOT MmapameTp yCTaHaBJIMBaeT OMOIMOTEKM B KaTajor /usr/lib
HUKAaK He BJIMSIET.

YT06BI IMPpOTECTMPOBATDH ITAKET, BBIIIOJIHUTE!

, a He /usr/1ib64

Ha x86_64. Ha x86 sto

‘make test

YcTaHoBUTE TAKeT:

‘make prefix=/usr lib=1ib install

8.26.2. Copgepxxumoe naketa Libcap

VYcTaHOB/IeHHbIE capsh, getcap, getpcaps u setcap
MpOrpaMMmbi:

YcTaHoB/1eHHbIE libcap.so u libpsx.so
OMOIMOTEeKU:

KpaTtkoe onucaHue

capsh O6€pTKa K 060JIOUKE [IJISI MCC/IENOBAaHMS ¥ OT'PaHMUEeHMs MOAAePsKKM BO3MOKHOCTe Linux

getcap [TpoBepsieT BO3MOKHOCTH (DaityioB

getpcaps OrobpaskaeT BO3MOKHOCTM 3arpaliiMmBaemMoro Ipoiiecca (mpoieccoB)

setcap YcraHaBMBaeT BOSMOXKHOCTH (paityioB

libcap Copepskut byHKUMM A8 yrpasiaeHus: BosamoskHocTamu POSIX 1003.1e.

libpsx Comepskut dyHKUMM OJ1s1 nioaaepskkyu cemaHTuky POSIX 1 cMCTEMHBIX BbI30BOB, CBSI3AHHBIX C

6ubsmmorekon pthread
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8.27. Libxcrypt-4.4.36

[Taket Libxcrypt comepskuT cCOBpeMeHHYI0 OMOIMOTEKY IJIs1 OMHOCTOPOHHETO X3IIMPOBAaHMS ITapoJIe.

IIpuonausuTenbHOE 0.1 SBU
BpeMsI COOPKM:

Tpebdyemoe gucKoBOe 12 MB
MPOCTPAHCTBO:

8.27.1. YcTtaHoBKa naketa Libxcrypt

[TonroroBbTe LibXcrypt K KOMIMIISIIIVNA:

./configure --prefix=/usr \
--enable-hashes=strong, glibc \
--enable-obsolete-api=no \
--disable-static \
--disable-failure-tokens

3HaueHNe HOBBIX MMapaMeTPOB HACTPOIKM:

--enable-hashes=strong, glibc
Cospaer X3l1lM, MCIIOJAb3YS HAJeKHbIE AJTOPUTMbI X3IIMPOBAHUS, PEKOMEHIyeMmble Ijs1 0e30IacHOCTH,
M aJTOPUTMbI XSIIMPOBAHMS, TIPEeNOCTaB/sIEMble TpaguLMoHHOM Oubmmorekoir Glibc 1liberypt g
COBMECTVMOCTH.

--enable-obsolete-api=no
Orxkmovaer ycrapesie GyHkuuy API. OHu He HY)KHBI [IJIT COBPEMEHHOM cucTeMbl Linux, coGpaHHONM 13
MCXOMHOTO KOAa.

--disable-failure-tokens

Orkiouaer mnpusHak TOKeHa c6osa. OH HeoOXOguMM [IJiS COBMECTMMOCTM C TPagMULMOHHBIMMU X3II-
6mbIMoTEeKaMM HEKOTOPBIX IIaTdhopmM, HO cucteMa Linux, ocHoBanHas Ha Glibc, B HeM He Hy>kmaeTcsl.

CroMIWIMpYITE TTaKeT:

‘make

YT06BI IMPpOTECTMPOBATDH ITAKET, BBIIIOJIHUTE!

‘make check

YcTaHoBUTeE TTAKeT:

‘make install

"\r IIpumeuanue

C nomolliibIo TPUBENEHHbIX BbIIlIe MHCTPYKIVI ObLIM OTK/IIOUEeHbI ycTapeBiie GyHKIu API, mockosnbky
HU OIVH TaKeT, YCTAaHOBJIEHHBIN MTyTeM KOMITWISIIIUM U3 UCXOQHOTO KOfia, He OyeT CBS3bIBaTbCSI C HUMU
BO BpeMmsi BbInoyiHeHMs1. OJTHAKO M3BeCTHbIE IBOMYHbBIE TPUJIOSKEHMSI, KOTOPbIe UCIOJb3YIOT 3TH GYHKLINHA,
tpebyor ABI Bepcum 1. Eciiv Bam HeoOGXommm 3TOT (PYHKIMOHAJ [Jii KAKOTO-JIMOO TMPUIIOKEHUS,
MPeIOCTaBJIIEMOTO TOJIbKO B OMHAPHOM BUe, U Jig coBMecTuMocTu ¢ LSB, cobepute makeT 3aHOBO
C TIOMOIIIBIO CJIEAYIOIIMX KOMaH/I:

make distclean

./configure --prefix=/usr \
--enable-hashes=strong, glibc \
--enable-obsolete-api=glibc \
--disable-static \
--disable-failure-tokens

make

cp -av --remove-destination .libs/libcrypt.so.1* /usr/lib
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8.27.2. Copepxxnmoe naketa Libxcrypt

YcTraHnoB/ieHHbIE libcrypt.so
OMOINOTEKM:

KpaTtkoe onucaHue

libcrypt Conep>kuT GYHKIMU AJI XIIMPOBAHMS TTAPOJIEN
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8.28. Shadow-4.16.0

[Taker Shadow comepskKUT MpOrpaMMbI [1JisT 6e30TacHOM 06pabOTKM TTapoJIe.

IIpubusuTeIbHOE 0.1 SBU
BpeMs COOPKM:
TpebyeMoe AMiCKOBOE 112 MB
MIPOCTPAHCTBO:

8.28.1. YcTtaHOBKa naketa Shadow

! Bayxuo

Ecmu Bbl ycranoBwim Linux-PAM, Bam cnenmyet mepeinty Ha cmpauuyy BLFS shadow BmecTO 3TOM
CTpaHuIIbl, YTOOBI COOPAThH (MIepecodbpathb, i O6HOBUTH) shadow.

'1. IIpumeuanue

Ecnu BbI XOTUTE MPUHYAUTEIBHO UCIIO/Ib30BaTh HaJlesKHbIE TTapoJi, 06paTuTech K MHCTPYKImu https://
mirror.linuxfromscratch.ru/blfs/view/12.2/postlfs/cracklib.html pns ycranoBku CrackLib nepen c6opkoii.
3arem no6aBbTe MapaMeTp --with-libcrack B MPUBEIEHHYIO HMKe KoMaHOy configure.

OTk/IounTe YCTAaHOBKY roups U ee CIIPaBOUYHbBIX CTpaHull, Tak Kak Coreutils mpegocrasisieT BepCuio JIyullle.
Kpome Toro, 3arperute yCTaHOBKY CTpaHMI PyKOBOJCTB, TaK KaK OHM ObUIM ycTaHOB/IeHbI B Paszmen 8.3, «Man-
pages-6.9.1»:

sed -i 's/groupsS$(EXEEXT) //' src/Makefile.in

find man -name Makefile.in -exec sed -i 's/groups\.1 / /' {} \;
find man -name Makefile.in -exec sed -i 's/getspnam\.3 / /' {} \;
find man -name Makefile.in -exec sed -i 's/passwd\.5 / /' {} \;

BmecTo mcnonb3yeMoro mo yMOJUaHMIO METOHma crypt, MCIIOJIb3yiTe Oosiee Ge30macHbli MeTOn IM(poBaHMS
naposieit YESCRYPT, KOTOpbIi TaksKe IMO3BOJISET MCIIOIb30BaTh Hapoyy IyiMHHee 8 cuMBOJIOB. Takske HEOOXOAVIMO
M3MEHUTh YCTapeBIliee MECTOTOJIOKEHME [IJI MOUTOBBIX SIIMKOB TOJb30BaTesiel /var/spool/mail , KOTOpoe
Shadow ucronb3yer Mo yMmoyiuaHuio, Ha MCIOJIb3yeMOoe B HacTosiiee BpeMs /var/mail . U ymamure /bin ¥ /sbin
13 PATH, IMOCKOJIBKY OHU SIBJISTIOTCSI IIPOCTO CMMBOJIMUECKMMM CChIKAMY Ha MX aHAJIOTU B /usr .

'1. IIpumeuanue

Ecau BbI 0 KakoM-1M60 MpUUMHE XOTUTE BKIIOUUTD /bin M/miu /sbin B PATH, u3MeHuTe PATH B (paiiie
.bashrc mocie coopku LFS.

sed -e 's:#ENCRYPT_METHOD DES:ENCRYPT_METHOD YESCRYPT:' \
-e 's:/var/spool/mail:/var/mail:" \
-e '/PATH=/{s@/sbin:@@;s@/bin:@e@}"' \
-i etc/login.defs

'i IIpumeuanmue

Ecom BbI pertn cobparb Shadow ¢ mopmepskkoy Cracklib, BbITOJIHUTE 3Ty KOMaHIY:

‘sed -i 's:DICTPATH.*:DICTPATH\t/lib/cracklib/pw_dict:' etc/login.defs
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INTonrorosrre Shadow K KOMIIM/IALIMNA:

touch /usr/bin/passwd

./configure --sysconfdir=/etc \
--disable-static \
--with-{b,yes}crypt \
--without-1libbsd \
--with-group-name-max-length=32

3HaueHNe HOBBIX MapaMeTpoB KoHburypammn:

touch /usr/bin/passwd
®aitn /usr/bin/passwd JOJDKEeH CyLIIeCTBOBATh, IIOTOMY UTO €r0 MECTOIIOJIOKE€HME >KECTKO 3aJaHO B
HEKOTOPBIX ITPOTrpaMMax; eCIu OH He CYIIeCTBYET, CKPUIIT YCTAaHOBKY CO3[ACT €ro He B TOM MecCTe.
--with-{b, yes}crypt
O6osouka pacimpsieT 3TO 3HAUeHMe O OBYX MapaMeTpoB: --with-bcrypt u --with-yescrypt . OHu
Mo3BOJSTIOT Shadow wmcrionb3oBate anroputvbl Berypt u Yescrypt, peasmsoBanHble B Libxcrypt, mis
XeIlMPOBaHMS TApoJIeit. DT aJITOPUTMBbI 60j1ee 6e30MacHbI (B UaCTHOCTH, ropasfo 6oJjiee yCTOMUMBBI K aTaKaM
C UCIIOIb30BaHMeM rpaduyueckux MpoleccopoB), yeM TpaguLIMOHHbIe aropuTmMbl SHA.

--with-group-name-max-length=32
MakcumasbHO AOTYCTUMAs JjIMHA MMEHM MOJTb30BaTes sl COCTaBysieT 32 cumBosia. ChesnainTe Takylo ke JIMHY
IJIS1 Ha3BaHMSI TPYIIITHI.

--without-1ibbsd

He wucrnonbsyiite dyHkuuio readpassphrase m3 mbmmoreku libbsd, koropoit Her B LFS. Bmecrto storo
MCIIOJb3YITe BHYTPEHHIOK KOIHUIO.

CroMOmIMpymTe makeT:

make

C TMM makeToOM He IMTOCTaBJIsIeTCS] Habop TECTOB.

YcTaHoBUTe TAKET:

make exec_prefix=/usr install
make -C man install-man

8.28.2. HacTtpoiika Shadow

OTOT MaKeT COAEPXKUT YTUJIUTBI IJis1 NoOaBJieHus, USMEHEeHUsI U yHajieHusl T0Jb30Baresieil M TPyMI; YCTaHOBKU
M M3MEHEeHMs] UX TIapoJieit; M BBITIOJHEHUS APYTUX 3ajad agMMHUCTpupoBaHus. [lomHoe 0ObsICHEHME TOro, 4TO
o3Hauaet password shadowing, cm. B ¢aie doc/HOWTO B nepeBe pacrnakoBaHHBIX MCXOOHbBIX TeKCTOB. [Ipu
ucnosab3oBaHuu Shadow mMmeirTe B BUIY, UTO MPOrPaMMbl, KOTOPbIM HEOOXOAMMO IMPOBEPSITh Maposiu (AUCIIIeHbIe
MeHemkepbl, FTP-niporpammbl, 1eMOHBI pop3 U T.1.), AOJIKHBI ObITh coBMecTUMbI ¢ Shadow. To ecTb OHM JOJISKHbI
yMeTb paboTaTh C TEHEBbIMU MTaPOJISIMMA.

YTOOHI BK/IIOUNUTH nmoaagep>KKy TeHEBbIX naponeﬁ, BBITIOJIHUTE CJIEAYIOIIYIO KOMaHOy:

pwconv ‘

YTO6BI BK/IIOUUTD MCITOIb30BaHME TEHEBBIX naponeﬁ OJI0 T'PYIII, 3aITyCTUTE:

grpconv ‘

Koudurypaumst Shadow nmo ymomuanmio gjist yruymmTbl useradd mmMeeT HECKOJIbBKO OCOOEHHOCTEN, TPeOyIoLIMX
nosicHeHusi. Bo-nepBbix, 1o ymonmuanuio yruwinta useradd cospaeT 1mosb30Baresis ¥ IPYIITY C TEM Ke Ha3BaHUEM,
YyTO ¥ UM 1osb3oBaresis. [1o ymonuanuto, uneHTudnkaropa noab3oparess (UID) u ugentudukaropa rpymisi (GID)
HaumHaioTcsa ¢ 1000. DTo o3HayaeT, YTO eC/iM Bbl HE MEpefaanuTe JOIOJTHUTEIbHbBIE TapaMeTpsbl B useradd, KasKablit
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TM0JIb30BaTe/b OyAeT UJIeHOM YHUKAJIbHOM I'PYIINbI B cucTeMe. Ec/iu Takoe roBefieHe HesKeNlaTeIbHO, BaM HYKHO
nepefaTh OAVH U3 ITapaMeTpoB -g uau -N B useradd may M3MeHUTb HACTPOMKY USERGROUPS_ENAB B daiisie /etc/
login.defs . CMoOTpuTe CIIpaBOYHYIO CTpaHuUILy useradd(8) njist momydeHus: AOTIOHUTEIbHON MHMOpMAaL.

Bo-BTOPBIX, YTOOBI M3MEHUTD MTapaMeTpPhbI [0 YMOJTYaHNIO, HEOOXOAMMO co31aTh Bait /etc/default/useradd u
HaCTPOUTh €r0 B COOTBETCTBMUM C Balmmu rmoTpedbHocTtsivu. Cosmaiite ero:

mkdir -p /etc/default
useradd -D --gid 999

ITosicuenus kK napamerpam /etc/default/useradd

GROUP=999

OTOT mapamMeTp 3aJaeT HayaJbHbI HOMEpP T'PYIINbI, MCIIOIb3yeMbIX B daityie /etc/group . 3HaueHme 999
6epeTcst M3 IPUBEIEHHOTO BbIIIIE IMapamMeTpa --gid . Bbl MOKeTe ycTaHOBUTH jt060e 3HaueHne. O6parute
BHUMaHMe, uto useradd Hukorma He OGymeT MOBTOpHO Mcnob3oBaTh UID mau GID. Eciu Homep, yKa3aHHbIN
B 3TOM IlapaMeTpe, y)Ke MCIIOJb3yeTcsl OymeT BbIOpaH CJIEIYIOMIMI JOCTYIHbIM HOMep. Takske obGpaTtute
BHMMaHMe, YTO €CJIM B Balllel CUCTEME HeT TPYIIIIbI C MAeHTU(GUKATOPOM, pABHBIM 3TOMY HOMEpY, ITpU ITEPBOM
ucnosb3oBanuy useradd 6e3 rmapameTpa -g — BbI IOJYUYNUTE CAEAYIOIEe COODOIEHMe 00 OIIMOKe: useradd:
unknown GID 999, maske eC/IM yueTHasl 3aliCh ObLIa CO3/IaHa MPaBMUIbHO. [I09TOMY MbI CO3maM TPYIIITY users
¢ stuM ugeHTudukatopom B Pasgen 7.6, «Co3maHne OCHOBHBIX (ailyIOB ¥ CMMBOJIMYECKUX CChUTOK».

CREATE_MAIL_SPOOL=yes
Oror mapameTrp 3actaBuT yTuiauTy useradd cosmaBarh (aiT MOYTOBOTO SIIMKA [AJIST KaXKAOTO HOBOTO
nosib3oBareJist. useradd caenaeT 3TOT (aii MpMHAamJIesKalMM rpyrire mail ¢ mpaBamu goctyma 0660. Eciu Bb
MpeIovnTaeTe, He CO3MaBaTh 3TU (Paiibl, BBITIOJTHUTE CJIEAYIOITYIO KOMaHIY:

‘sed -i '/MAIL/s/yes/no/' /etc/default/useradd

8.28.3. YcTaHOBKa napons nosnb3oBarenda root

[Tpymoymarite maposb AJIsl root ¥ YCTaHOBUTE KOMaHIOM:

‘ passwd root

8.28.4. Copgepxnmoe naketa Shadow

YcTraHOB/IeHHbIE chage, chfn, chgpasswd, chpasswd, chsh, expiry, faillog, getsubids, gpasswd,

IIpOorpaMMbl: groupadd, groupdel, groupmems, groupmod, grpck, grpconv, grpunconv, login,
logoutd, newgidmap, newgrp, newuidmap, newusers, nologin, passwd, pwck,
pwconv, pwunconv, sg (ccblJIKa Ha newgrp), su, useradd, userdel, usermod, vigr
(cchUTKa Ha Vipw) 1 Vipw

YcTaHoBJ/IeHHBIE libsubid.so
OMOIMOTeKM:
Co3gaHHbIe KaTaJIoOru: /etc/default u /usr/include/shadow

KpaTtkoe onucaHue

chage Vcrionb3yeTcs /11 u3MeHEHMST MAaKCYMMAaIbHOTO KOJIMYEeCTBa JHEM MeKIYy 00s13aTeTbHBIMY CMEHaMM
apoJist
chfn Vcronb3yeTcs O/151 MI3MEeHEeHMsI TIOJTHOTO MMEHM TI0JIb30BaTesIsl U IPYroi MHpopMaIun

chgpasswd Wcnionb3yeTcs [Jisi OOHOBJIEHMSI TIapOJIeli TPYTIN B TAKETHOM PEsKUME.

chpasswd W cnionb3yeTcs 11t OGHOBJIEHMS TIapoJIeli ITOJIb30BaTesIel B TAKETHOM PESKMME.
chsh Ucnonb3yeTrcst aj1s1 usMeHeHusT 000JI0UKYM BXOA AJIs1 TT0JIb30BaTeJIsl.
expiry [TpoBepsieT 1 MpUMEHSIET TEKYIIYIO ITOJUTUKY MCTEUEHMs CPOKa IeCTBUS IapoJis
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faillog

getsubids

gpasswd
groupadd
groupdel

groupmems

groupmod
grpck
grpconv
grpunconv
login

logoutd

newgidmap

newgrp

newuidmap

newusers

nologin

passwd
pwck
pwconv

pwunconv

58

su

useradd

userdel

usermod

vigr
vipw

libsubid
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Ucrionb3yeTcs sl MPOBEPKM >KypHasla HEYIAauyHbIX ITOMNBITOK BXOOA B CUCTEMY, IJISI YCTAHOBKU
MaKCHMAaJIbHOT'O KOJIMYECTBA HEYIauHbIX MOIBITOK A0 GJIOKMPOBKM YUYETHOM 3alMCH U OJIs cOpoca
CUeTYMKa HeyTayHbIX ITOIbITOK.

Ucnionbsyercs  Ojs UOeHTU(PUKATOPOB  OJIs

IMOJIb30BarTejd

nepeuncjieHusa IIOAUMHEHHbIX  OMalla30HOB

Wcnonb3yeTcs nJisg mobaBieHns U yaajgeHus Moab30BaTesieil M aiMUHUCTPATOPOB B I'PYIIITbI.
Co3smaet rpynmny ¢ yka3aHHbIM MIMEHeM
VYoasser rpynmy ¢ yka3aHHbIM MMeHeM

[To3BosisieT TMOJIb30BaTEI0 YIPAB/SITh CBOMM COOCTBEHHBIM CIIMCKOM WIEHOB TIpyIIbl 6e3

MIPUBWIETUI CYTIEPIIOIb30BaTesIst

Wcnonb3yercs mJis usMeHeHus: umeHu rpyrmbl ui GID
[TpoBepsieT 11e10CTHOCTD (ailyIOB I'PYII /etc/group U /etc/gshadow

Co3snmaet win usMeHsieT $Hail TEeHEBbIX TPYIII, MCIIOIb3YSI AJIS1 ITOTO OOBIYHBIN (haiAsT IPYIII
O6HoBsIeT /etc/group U3 /etc/gshadow , a 3aTeM ymasisieT IMOCAETHUI
Wcnonb3yeTcs: cUCTEMOM )11 TOTO, YTOOBI II0JIh30BaTe/Ib MOT BOMTU B CUCTEMY

OTO [IEeMOH, MUCIOJb3yeMblil AJS ObecredyeHus] COOMIONEHMS OrpaHMUYEeHMIA Ha BpeMs BXOAa B
CUCTEMY U TIOPThI

Ucnonb3yercs ojis1 conocrapiaeHus gid MpoCcTpaHCTBa MMEH I10/Ib30BaTe IS
Wcnonb3yercs mia usmeHenus GID Bo BpeMs ceaHca BXOfa B CUCTEMY

Vcronb3yeTcs 151 COMOCTaB/IeHus uid MpoCTpaHCTBa MMEH OJIb30BaTe IS
Vcnonb3yeTcs OJis Co3maHmus Ui U3MEHEeHMsI ITOC/Ieq0BaTeIbHOCTM YUETHBIX 3aIrcei

OrobpaskaeT coOOIlEHMe O TOM, YTO YYeTHas 3aluch HeOOCTYIIHA; OHAa MpegHasHayeHa mOjIs

MICITOJIb30BaHMSI B KaUeCTBe 0O0I0UKM M0 YMOIUAHMIO [IJIST OTK/TFOUEHHBIX YUETHBIX 3aIlCei
Vcronb3yeTcs A1 MI3MEeHEeHMsI TIaposist [IJIs1 YUEeTHOM 3aIlCH TTOJTb30BATe ISt UJTU TPYIIIIbI.
[TpoBepsieT 11eI0CTHOCTD (ailJIOB Maposel /etc/passwd U /etc/shadow

Co3snmaet win usMeHsieT $haiyl TEeHEBbIX MapoJiei, UCIOJb3Ys IJIs1 3TOTO OObIYHBIN (haill maposen
a 3aTeM ymassieT HOCaAeTHNUNI

O6HoBsIeT /etc/passwd U3 /etc/shadow

BrinonHsIeT yKa3aHHYIO0 KOMaHIy B cjlyuyae, eCyiM y ToJib3oBaTesst uaeHTudbukartop rpymmbsl GID
COBITIaJIaeT C UAEHTUDOUKATOPOM YKa3aHHOM I'PYTIIIbI

3amyckaeT 060JIOUKY C 3aMeHOU MAEHTU(MUKATOPOB MOJIb30BATEJIS U I'PYIIITbI

Co3maeT HOBOTO MOJIb30BATES C YKa3aHHBIM MMeHeM, JIM00 u3MeHsieT MH(opMalnio, 3a1aBaeMyto
110 YMOJTYaHUIO J1JIS1 HOBOTO TOJTb30BaTeJIsI

VnansieT yueTHYIO 3allCh YKa3aHHOTO T0JIb30BaTesIst

Wcnonb3yercss Oy M3MeHeHUsI MMEHM I0jIb30Baresis, uaeHTudukaropa mnonb3osaress (UID),

000JIOUKM, I'PYIIIbI, AOMAIIHETO KaTajaora u T.m.
Penmaktupyet ¢aityibl /etc/group WM /etc/gshadow
Penmaktupyet ¢aityibl /etc/passwd MU /etc/shadow

6mbsmMoTeKa 1151 06pabOTKY MOAUMHEHHBIX IMarla30HOB UAEHTU(MUKATOPOB MOJIb30BaTe el U TPy
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8.29. GCC-14.2.0

ITaker GCC copmepskut Kojutekuyio kKommmisitopoB GNU, koropast BkiodaeT KoMmastTopsl C u C++,

IIpubusuTeIbHOE 46 SBU (c Tecramn)
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 6.3 GB
MMPOCTPAHCTBO:

8.29.1. YctaHoBKa naketra GCC

[Tpu c6opke Ha x86_64 M3MeHUTEe MM KaTajiora o YMOTYaHUIO )it 64-6UTHBIX 61baMoTeK Ha «lib»:

case $(uname -m) in
x86_64)
sed -e '/m64=/s/1ib64/1ib/' \
-i.orig gcc/config/i386/t-1inux64

esac

Hoxymenrarys GCC pekomenayet cooupatb GCC B oTfiesIbHOM KaTajiore:

mkdir -v build
cd build

IMTogrorosrre GCC K KOMOMIALINNA:

../configure --prefix=/usr
LD=1d
--enable-languages=c, c++
--enable-default-pie
--enable-default-ssp
--enable-host-pie
--disable-multilib
--disable-bootstrap
--disable-fixincludes
--with-system-zlib

~ T

GCC mnopgep>kMBaeT CeMb pPAa3IMYHBIX $SI3BIKOB IPOTPaMMMPOBAHMS, HO TpeABAapPUTENIbHbIE YCIOBUSI IJIst
GOJIBLLIMHCTBA U3 HUX ellle He BbInoiHeHbl. CM. crpanuity BLES Book GCC st Hojry4eHust MHCTPYKIVI O TOM, KaK
cobpatb Bce sa3bIKH, noaaepskuBaeMbie GCC

3HayeHye HOBbIX MapaMeTPOB HACTPOINKM:

LD=1d
OTOT mapamMeTp YyKasbIBaeT CKpunTy configure mcrosb3oBaTh ld, ycTaHOB/IEHHBIM IporpaMmmoii Binutils,
coOGpaHHOM paHee B 3TOM IVIaBe, a He KPOCC BEPCHIO, KOTOPAast MCIOJIb30Ba/Iach Obl B IIPOTMBHOM CJTyYae.

--disable-fixincludes

[To ymonuannio Bo BpeMsi ycTtaHOBKM GCC HEKOTOpbIe CUCTEMHbIE 3arojIOBKM OYIYT «MCIIPaBJIEHbI» MJIS
ucronb3oBauust ¢ GCC. 1o He 006s13aTeIbHO IJIs1 COBPEMEHHOM CUCTeMbI Linux ¥ MOTeHLMaIbHO OIACHO,
eciu maket 6ymet nepeycraHossieH rnocie ycraHoBku GCC. Otor napamerp He no3BosisieT GCC «ucrnpaBisiTb»
3ar0JIOBKI.

--with-system-z1ib
Irot mapametp ykasbiBaeT GCC cchuIaThCsl Ha YCTAaHOBJIEHHYIO B CHCTeMe Koo 6ubnmoreku Zlib, a He Ha
COOCTBEHHYIO BHYTPEHHIOIO KOIMIO.
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"h IIpumeuanue

PIE (mosuumoHHO-He3aBUCHMMbIE MCIIOIHSIEMble (Gaiyibl) — 9TO [BOWYHBIE IPOTPAMMbI, KOTOpPBIE
MOYKHO 3arpyskatb B Jitoboe mecto nmamstu. bes PIE ¢dyukimsa 6e3omacHoctu mop HasBaHuem ASLR
(paHmoMM3alMs pa3sMeleHus aipeCcHOro MPOCTPAHCTBA) MOKET IMPUMEHSIThCS K OOIIMM OMOIMoTeKaM, HO
He K caMuM ucnoyiHgeMbIM daiiaM. Brmouenne PIE nossosger ucnosnbsoBath ASLR 171 MCIIONMHSIEMBIX
daitjioB B [OMOJIHEHME K OOlMM OuOIMOTeKaM M CMSrYaeT HeKOTOphble aTaKu, OCHOBaHHbIe Ha
(DUKCHMPOBAaHHBIX afpecax KOHOUAEHIMAILHOIO KOoma MM JaHHBIX B MCIIOJHSIEMbIX (daiiiax.

SSP (Stack Smashing Protection - 3ammra OT paspylileHusi CTeka) — 3TO METOH, rapaHTUPYIOLINIA,
YTO CTeK IapaMeTpoB He OymeT mnoBpexkaeH. [loBpekmeHue cTeKa MOKET, Hampumep, M3MEHUTh
agpec BO3BpaTa IOANPOrpPaMMbI, TeM CaMbIM IlepefaB YIpaBjieHNe KaKOMY-TO OITaCHOMY KOOy
(cylecTByIOIIEMY B IporpaMme WM OOIIMX OubiMoTeKaxX MM KaKMM-TO OOpa3oM BHEAPEHHOMY
3JI0yMBILLIJIEHHUKOM).

CroMOWIMpyMITe TTaKeT:

‘make

! BaskHo

B sTom pasnene Habop TectoB myist GCC cunTaeTcs BayKHbIM, HO 3aHMMaeT MHOT'O BpeMeHn. HaunmHaromym
cOopIIMKaM He PeKOMeHAYeTCsl IMPOIyCcKaTb ero. Bpems BbINMOJHEHMS TE€CTOB MOMKHO 3HAYUTEIbHO
COKpaTuTh, NOOABMB -jX B NMpUBEIEeHHYIO HIsKe KomaHnmy make -k check, roe x - KonmMuecTBo simep
MpoIieccopa B Ballleil CUCTeMe.

GCC moskeT moTpeboBaThCst 60JIbIlIE MECTa B CTEKe [IJiI KOMITWISILNMY HEKOTOPBIX CJIOKHBIX I1abjIOHOB Koma. B
KauecTBe Mepbl MPeJOCTOPOSKHOCTH AJISI XOCT-IUCTPUOYTUBOB C KECTKMM OTPAaHMYEHMEM CTEKa SIBHO YCTaHOBUTE
HEOTPaHMUYEHHBIN XKeCTKMUl mpenen. B OGonbLIMHCTBE XOCT-IUCTpUOYTMBOB (M B cobpanHoil LFS) skectkui
npefies 0 YMOJMYaHMIO HEOTPaHMYEH, HO HET HUYEro IJIOXOTO B TOM, UTOObI YCTAHOBUTH €r0 SIBHO. Takske HET
HEeOOXOMMMOCTY U3MEHSITh MSITKUI Tpees pasmepa cteka, mockoybKy GCC aBTOMaTnyeCcKy yCTAaHOBUT /IS HETO
COOTBETCTBYIOIIIEe 3HAUEHNME, €CJIM ITO 3HAUEHME He TTPEBBIIIAET KeCTKMIA Mpenert:

ulimit -s -H unlimited

Tenepb YI[aJTI/ITe/I/ICHpaBbTe HECKOJIbKO M3BECTHBIX OIIMOOK TeCTUPOBAHNS:

sed -e '/cpython/d' -i ../gcc/testsuite/gcc.dg/plugin/plugin.exp
sed -e 's/no-pic /&-no-pie /' -i ../gcc/testsuite/gcc.target/i386/pr113689-1.c
sed -e 's/300000/(1|300000)/' -i ../libgomp/testsuite/libgomp.c-c++-common/pr109062.c
sed -e 's/{ target nonpic } //' \
-e '/GOTPCREL/d' -i ../gcc/testsuite/gcc.target/i386/fentryname3.c

BbIMTO/IHUTE TeCTHMpOBaHME OT MMEHM HeNpUBWIETMPOBAHHOIO IIOJIb30BaTe/sl, HO HEe OCTaHaBJIMBaiiTeChb Ha
OLINOKAX:

chown -R tester
su tester -c "PATH=SPATH make -k check"

YTo6bI MOYINTh CBOAKY PE3y/IbTaTOB HAOOpa TECTOB, BHIMIOTHUTE:

../contrib/test_summary ‘

YTo6bI OTGMIBTPOBATH TOJIBLKO UTOTOBYIO CBOZIKY, IIepemanTe BbIBOA, Uepes pipe grep -A7 Summ.

PesynbTaThl MOSKHO CPaBHUTD C pe3ysibTaTaMu, pa3MellieHHbIMU Ha https://mirror.linuxfromscratch.ru/lfs/build-logs/
12.2/m https://gcc.gnu.org/ml/gcc-testresults/.

He BCerga yaaeTcsa 1136e5KaTh HeOXXMIOaHHbIX cboeB. B HEKOTOPBIX CJIydadaxX HEyOd4YHOE 3daBepIIeHMe TeCTOB -
9TO Cj1edCTBME MX BbLIIIOJIHEHMS Ha KOHKPETHOM O60py,ILOBaHI/II/I cucrembl. Eciu pe3yyibTaTbl TeCTa HE€ CUJIbHO
OTJIMYAKOTCA OT pe3yJ/IbTaTOB IIO0 YKa3aHHOMY BBbIIIIE URL—aLLpecy, MOJKHO IMpOAOJI>KAThb.
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YcTaHoBUTE TAKeT:

‘make install ‘

Katasor c6opku GCC Temepb NpuHaIJIeKUT MTOJIL30BATEIO tester, ¥ Bjajesiel] KaTajora 3aroJJoBOYHbIX (aiijioB
(u ero comeps>kMMOro) ykasaH HeBepHO. VIsMeHMTe Biajesiblia Ha MOJIb30BaTesIs U TPYIIITY root:

chown -v -R root:root \
Jusr/lib/gcc/$(gcc -dumpmachine)/14.2.8/include{, -fixed}

CospajiTe CMMBOJIMYECKYIO CChUIKY, Tpebyemyto FHS 1o "uctopuueckum" mpuumMHaMm.

In -svr /usr/bin/cpp /usr/lib

MHorue makeTbl UCIIOIb3YIOT MMS CC JIJIST BbI30Ba KOMIMJISITOPA si3bIka C1. Mbl yiKe cO3[a1 €C KaK CMMBOJIMYECKYIO
ccbuiky B GCC-TIpoxop 2, Ternepb co3maiTe CMMBOJIMYECKYIO CChIIKY Ha €r0 CITPaBOYHYIO CTPAHUITY:

‘ In -sv gcc.1 /usr/share/man/man1/cc.1

[lo6aBbTe CUMBOIMUECKYIO CCBUIKY COBMECTMMOCTM, UTOOBI BKJIIOUMTb COOPKY NIPOrpaMM C ONTMMM3alyen
BpeMeHy komnoHoBKku (LTO):

ln -sfv ../../libexec/gcc/$(gcc -dumpmachine)/14.2.0/1iblto_plugin.so \
/usr/1lib/bfd-plugins/

Temnepp, Korma Halll OKOHYATEIbHbBIV HAO0P MHCTPYMEHTOB I'OTOB, BAayKHO €Ille pa3 yoeauThCsl, YTO KOMITVIISIIIUS U
KOMITOHOBKA OyIyT paboTaTh TaK, KaK OKUIAIOCh. MbI clieJlaeM 3TO, BBITTOJTHMUB MIPOBEPKY pabOTOCIIOCOOHOCTH:

echo 'int main(){}' > dummy.c
cc dummy.c -v -W1l, --verbose &> dummy.log
readelf -1 a.out | grep ': /1lib'

OmmboK ObITH HE TO/DKHO, M BBIBOZ, OC/IEJHEN KOMaHIbI 6yaeT (C y4eToM IIaT(hOpMO-3aBMCUMBIX Pas3Inuuil B
VIMEHM AVHAMUYECKOTO KOMITOHOBIIIMKA):

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

Tenepp yoenuTech, YTO Mbl HACTPOWUJIM UCIIOJIb30BAHME IMPAaBUIbHBIX CTAPTOBBIX (DalIOB:

grep -E -0 '/usr/lib.*/S?crt[1in].*succeeded' dummy.log ‘

BoiBoz nociienHet KoMaHAbI JOKEH ObITh:

/usr/1lib/gcc/x86_64-pc-linux-gnu/14.2.0/../../../../1ib/Scrt1.0 succeeded
/usr/lib/gcc/x86_64-pc-linux-gnu/14.2.0/../../../../1lib/crti.o succeeded
/usr/lib/gcc/x86_64-pc-linux-gnu/14.2.0/../../../../1lib/crtn.o succeeded

B 3aBMCMMOCTM OT apxXUTEKTYpbl Balllero KOMITbIOTEpa BbIllIeyKa3aHHbIe ITapaMeTpbl MOTYT He3HAYUTeTbHO
ommmuaTbcd. PasHuila 6ymeT 3aK/IHO4aTbCs B MMEHM KaTajiora mocje /usr/lib/gcc . 3mech BaskHO OOPaTUTh
BHMMaHMe Ha TO, YTO gCC Hallles Bce Tpu daiia crt*.o B Karajore /usr/lib

y6e,Z[I/ITECb, YTO KOMITMJIATOP UILET ITpaBUJIbHbIE 3aI'OJIOBOYHbIE (l)al‘;IJIbI:

grep -B4 ' /usr/include' dummy.log

OTa KOMaH/Ia TO/KHA BEPHYTh CJIeAYIOIINIA BbIBO,:

#include <...> search starts here:
/usr/lib/gcc/x86_64-pc-linux-gnu/14.2.8/include
/usr/local/include
/usr/lib/gcc/x86_64-pc-linux-gnu/14.2.6/include-fixed
/usr/include

Onarb )Xe, MMS KaTaJiora MOXKET OTJIMYATbCAad OT YKa3aHHOI'O BbIIIE, B 3daBMCMMOCTU OT apXUTEKTYPbI Ballen
CHUCTEMDbI.

3arem Y6e,JII/ITer, YTO HOBbIN KOMITOHOBIIMK MUCIIOJIB3YET IIPpaBUJIbHbIE ITYTU IMOMCKA:

grep 'SEARCH.*/usr/lib' dummy.log |sed 's|; |\n|g'
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CchUIKM Ha Iy TH, COAEPsKallyie KOMIIOHEHTHI ¢ -linux-gnu', cjieqyeT UrHOpMpoBaTh, HO B ITPOTMBHOM CJTyYae BbIBOI
MocJieHeM KOMaHbI IOJI’KEH ObITh TAKUM:

SEARCH_DIR("/usr/x86_64-pc-linux-gnu/1lib64")
SEARCH_DIR("/usr/local/lib64")
SEARCH_DIR("/1ib64")
SEARCH_DIR("/usr/1ib64")
SEARCH_DIR("/usr/x86_64-pc-linux-gnu/1lib")
SEARCH_DIR("/usr/local/lib")
SEARCH_DIR("/1ib")

SEARCH_DIR("/usr/lib");

32-paspsiAHasi cucTeMa MOYKET UCII0/Ib30BaTh HECKOJIBbKO APYTMX KaTaaoros. Hampumep, BOT BbIBOJ, C KOMIIbIOTEPA
1686:

SEARCH_DIR("/usr/i686-pc-linux-gnu/1ib32")
SEARCH_DIR("/usr/local/1ib32")
SEARCH_DIR("/1ib32")
SEARCH_DIR("/usr/1ib32")
SEARCH_DIR("/usr/i686-pc-linux-gnu/1lib")
SEARCH_DIR("/usr/local/lib")
SEARCH_DIR("/1ib")

SEARCH_DIR("/usr/lib");

3atem ybenuTech, YTO Mbl MCIIOJIb3yeM MPaBUIbHYIO libc:

‘grep "/lib.*/1libc.so0.6 " dummy.log

BriBop, rtocsienHert KoMaHIbl OIKEH ObITh:

‘ attempt to open /usr/lib/libc.so.6 succeeded

VY6enurech, uro GCC ucnonb3yeT NpaBUIbHbBIN IMHAMUYECKMIA KOMITOHOBIIIMK:

‘grep found dummy.log ‘

BbiBog, mocsegHelt KOMaHIbl AOJKEH ObITh (C YYETOM pasiuuMii B MMEHM AVMHAMMYECKOTO KOMITOHOBIIIMKA,
3aBUCSIIMX OT IJIaTGOPMBI):

‘found 1d-1linux-x86-64.s0.2 at /usr/lib/1d-1linux-x86-64.s0.2 ‘

Ecmm BbIBO/, BBIIVIAONUT HE TaK, KaK IIOKa3aHO BbIIlIe, NJIN BOO6I_I_Ie HE IMOJIy4YeH, 3HaUNUT, I'Ie-TO Cepbe3Hasa oIIMOKa.
I/I3Y‘JI/ITe U ITIOBTOPUTE 111aru, YTOODI BbISICHUTDB, B UEM npo6ne1vla, U UCIIpaBbTE €ee€. JI1o6bIe HpO6HeMbI OOJI>KHBI OBITD
penieHbl, IMpeXXae 4eM BbI IIPOA4OJIKUTE IIPOLECC.

Kak Tosibko Bce 3apaboTaeT MpaBuIbHO, YIAJIUTE TECTOBbIE (DaliyIbl:

rm -v dummy.c a.out dummy.log

Haxownen, nepemectute daiin:

mkdir -pv /usr/share/gdb/auto-load/usr/lib
mv -v /usr/lib/xgdb.py /usr/share/gdb/auto-load/usr/1lib

8.29.2. Copgepxumoe naketa GCC

YcraHoB/ieHHbIE ct++, cc (link to gcc), cpp, g++, gcc, gec-ar, gcc-nm, gec-ranlib, gcov, gcov-dump,
IIporpaMmbi: gcov-tool, u lto-dump

YcTaHoB/1eHHbIE libasan.{a,so}, libatomic.{a,so}, libccl.so, libgcc.a, libgcc eh.a, libgcc_s.so,
0MOIMOTEeKH: libgcov.a, libgomp.{a,so}, libhwasan.{a,so}, libitm.{a,so}, liblsan.{a,so},

liblto_plugin.so, libquadmath.{a,so}, libssp.{a,so}, libssp_nonshared.a, libstdc++.
{a,so}, libstdc++exp.a, libstdc++fs.a, libsupc++.a, libtsan.{a,so} u libubsan.{a,so}
Co3gaHHbIe KaTaJIOTM: /usr/include/c++, /ust/lib/gcc, /usr/libexec/gcc u /usr/share/gcc-14.2.0
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KpaTtkoe onucaHue

c++
cc

cpp

g++
gcc

gcc-ar

gcc-nm

gcc-ranlib

gcov

gcov-dump
gcov-tool

Ito-dump

libasan
libatomic
libcce1
libgcc
libgcov

libgomp

libhwasan

libitm

liblsan

liblto_plugin

libquadmath
libssp

libstdc++

libstdc++exp

libstdc++fs

Kommunsarop C++
Kommunsitop C

[Tpenporeccop C; OH UCMOJb3YETCS KOMIMUISITOPOM IJIs1 pacllMpeHust MHCTPYKImii #include,
#define 1 momoOGHbBIE IMPEKTUBBI B MCXOOHBIX (aiaax

Komvmmnsrop C++
Kommunsitop C

OGepTtka Haj ar, [O06aBidOIaAs IJIArMH B KOMAHOHYIO CTPOKY. OJTa IIporpamma
MCITOJIb3YETCsI TOJIBKO /ISl OOaBIeHNs "ONTUMM3ALMY BpeMeH) KOMIIOHOBKY' ' 11 6ecIioie3Ha
C mapaMeTpamy COOPKM MO YMOJTYAHUIO.

Ob6eprka Hag nm, A06aBIAOIIAs IJIAarMH B KOMaHAHYIO CTPOKY. OTa Iporpamma
MCITOJIb3YETCsI TOJIBKO [IJIS1 TOOaBIeHNs "ONTMMM3aLY BpeMeH) KOMIIOHOBKM'' 11 6ecrioie3Ha
C mapameTpaMu COOPKM IO YMOTUYAHMIO.

O6Geptka Hapm ranlib, mo6Gasisioniasi IUIarMH B KOMAaHOHYIO CTPOKY. OTa IIporpaMma
MICTIOJIb3YETCST TOJIBKO ISt MoGaBieHus ""ONTMMMU3alMy BpeMeH KOMIIOHOBKM'' 11 6ecrioyiesHa
¢ mapaMeTpamu cOOPKM MO YMOJTUYAHUIO.

WVHCTpYyMEHT TeCTUPOBAHMST; OH MCITOIb3YETCS ISl aHa/IM3a IMPOrPaMM, UTOOBI OMPeNenTD,
rJe ONTMMM3aIus OymeT MMeTb Hanbo bt 3P deKT.

ABTOHOMHBIV MHCTPYMEHT JIJIs Jamiia rmpoduieii geda and gcno
ABTOHOMHbBIV MHCTPYMEHT 06paboTku rnpodwis geda

WVHCTpyMeHT 1j1s1 co3maHus gamiia 00beKTHbIX (aisioB, co3gaHHbix GCC ¢ BKIIIOUEHHBIM
LTO.

bubmoteka Bpemenn BoinosHeHnst Address Sanitizer

Bcrpoennast 6ubmoreka Bpemenu BoinoHeHuss GCC atomic

bubnmoreka, kotopast mosBosister GDB ncnonbsoBate GCC

ConepskuT cpencTBa MOAAEPsKKY BPEMEHM VCIIOJTHEHMS [IJIST §CC

Orta 6ubIMOTEKAa KOMITOHYETCS C mporpammon, korga B GCC BriroueHO nmpoduimpoBaHme

GNU peammsauus untepdeiica OpenMP API mynbTumniaaT¢hopMeHHOro IMapasijieabHOro
nporpammupoBanus s s1361koB C/C++ 1 Fortran ¢ o61ym JOCTYIIOM K TaMSITH

bubnuoreka Bpemenu BbinosiHeHUs1 Hardware-Assisted Address Sanitizer (ammapatHoii
OUMCTKU aJIpECOB)

bubnmoreka TpansakionHou mamsiti GNU
bubmoTteka Bpemenu BbinosHeHns Leak Sanitizer (cpencTB 3allMThI OT YTEUEK)

ITnarua GCC LTO nosBosnser Binutils o6pabarbiBaTh 06bekTHbIE (aiiibl, cosgaHHbie GCC
¢ BriroueHHbiM LTO.

API matemaruueckoy 6ubmoreku GCC Quad Precision

ComepsKUT IOAIIpOrpaMMbl, MOAAEp KMBaloOmye (YHKIMOHAIBHOCTD 3ammThl creka GCC.
OO6BIUHO OHM He WCHONb3yloTCs, IMoromy uYTo Glibc Takke mpegocTaBisIeT 3TU
MOJIIPOr PaMMBl.

CranpmaptHas 6ubmoreka C++
OKcnepuMeHTabHas 6ubamoTeKka KOHTpakToB C++
bu6bnmoreka daittosoi cucremsr ISO/IEC TS 18822:2015
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libsupc++ [IpenocTasiisieT BCrioMorartesibHbIe TIPOLIEYPhI [IJIs sI3bIKa MporpammupoBanust C++
libtsan bubnmoreka Bpemennu BoinosiHeHus1 Thread Sanitizer (cpefcTB OYMCTKM TTOTOKOB)
libubsan bubnmoreka Bpemenu BbinosHeHMss Undefined Behavior Sanitizer (cpencTB oumMCTKU

HeoIIpeneJIeHHOTroO HOBe,JIeHI/IH)
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[Taket Ncurses cogepsKUT 6MOIMOTEKM 111 HE3aBMCUMOM OT TepMMHaIa 00paboTKM BBOAA/BbIBOAA

IIpubusuTeIbHOE 0.2 SBU

BpeMsi COOPKU:

Tpebdyemoe qucKOBOE 46 MB
MPOCTPAHCTBO:

8.30.1. YcTaHOBKa nakerta

Ncurses

INTonrorosrre Ncurses K KOMIIMJISILINNA:

./configure --prefix=/usr

--with-shared
--without-debug
--without-normal
--with-cxx-shared
--enable-pc-files

--mandir=/usr/share/man

—

\

--with-pkg-config-libdir=/usr/lib/pkgconfig

3HayeHMe HOBBIX MapaMeTPOB HACTPOIKM:

--with-shared

9roT napamertp 1no3BosisieT Ncurses cobuparb 1 ycTaHaBAMBaTh o01me 6ubmoreku C.

--without-normal

DTOT IMapaMeTp OTKJIIOUaeT COOPKY M YCTAHOBKY OOJIBIIMHCTBA cTaTudeckux 6moamorek C.

--without-debug

OTOT MapameTp MpeJoTBpaIlaeT COOPKY M YCTAHOBKY OT/IAIOYHBIX OMOIMOTEK.

--with-cxx-shared

910 aprymeHT mmo3BoJisseT Ncurses cobuparh 1 yCcTaHaBIMBaTh 06011me mpuBsi3ky C++. A Takyke MpegoTBpaIiaeT
COOPKY U YCTAHOBKY CTaTMUYeCKUX MPUBSI30K C++.

--enable-pc-files

DTOT MapaMeTp reHepupyeT U yCcTaHaBauBaeT aiibl .pc aisg pkg-config.

CROMIIMJIMPYIATE TIAKET:

make

V sToro mnakera ecTh Ha6op TeCTOB, HO €ro MOJXHO 3aITyCTUTDb TOJIbKO ITOCJIe TOro, KakK IIaKeT 6y,£leT YCTaHOBJIEH.
TecTtbl HaxXOOATCS B KaTajiore test/. ,Z[OHOJIHI/ITeHbeIe CBegeHIs CMOTPUTE B d)af/'me README B 3TOM KaTaJiore.

YcTraHOBKa 3TOro ImakeTa IIpUBeJeT K Iepe3anucy libncursesw.so.6.5

. DTO MOXKeT MNpnUBeCTU K cboro rmpouecca

0060JI0YKM, KOTOPBIV UCIIOIb3yeT KOA U JaHHbIe U3 ¢aiia 6ubamoTeku. YCTaHOBUTE TAKET C MOMOIIbIO DESTDIR
M TIPaBUJIbHO 3aMeHuTe (air 6MOIMOTEKM C IMTOMOIIbI0 KoMaHabl install(Takke OoTpemakTMpPOBaH 3ar0JIOBOYHbIN
(daiit curses.h , 4TOObI ObecreunThb Mcnoab3oBaHme ABI pacipenHoro Habopa CMMBOJIOB, KaK 9TO CAEJIaHO B

Pasmen 6.3, «Ncurses-6.5»).

make DESTDIR=$PWD/dest install
install -vm755 dest/usr/lib/libnc

sed -e 's/A#if.*XOPEN.=*S/#if 1/'
-i dest/usr/include/curses.h
cp -av dest/x /

ursesw.so.6.5 /usr/lib

rm -v dest/usr/lib/libncursesw.so0.6.5

\
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MHorue OpuaoKeHUs OXMIAIOT, YTO KOMIIOHOBIIMK MOXeT HauTu Oubamoreku Ncurses, He MOAIepsKUBAIOIIE
pacIMpeHHbIiI HAOOpP CUMBOJIOB. VCIIONb3ys TPIOK HIMKE, CBSDKUTE TaKue IPWIOKEHMSI C OuOImMoTeKaMu
pacIIMpeHHOro Habopa CMMBOJIOB C TOMOIIBIO CUMMBOJMYECKUX CChIJIOK (OOpaTuTe BHMMAHME, UTO CChLIKU
so 0e30macHbI TOJBKO B TOM CJIy4ae, eCJIM curses.h OTPEIaKTUPOBAH TaK, YTOObI BCerga MUCIoab30BaTh ABI
pacIIMpeHHOro Habopa CMMBOJIOB):

for 1lib in ncurses form panel menu ; do

1n -sfv 1ib${lib}w.so /usr/lib/1ib${1lib}.so

1n -sfv ${lib}w.pc /usr/1lib/pkgconfig/${1lib}.pc
done

Yb6enuTech, UTO CTapble MPUIOKEHMSI, KOTOPBIM HYKHA -lcurses IJIs1 COOPKM, COOMPAIOTCS TTPAaBUIbHO:

‘ln -sfv libncursesw.so /usr/lib/libcurses.so

[To >keaHuio ycTaHOBUTE JOKyMeHTaImio Ncurses:

‘cp -v -R doc -T /usr/share/doc/ncurses-6.5

'i IIpumeuanue

C moMoIIpIo MPUBEIEHHBIX BbIIIE MHCTPYKIMI He co3maroTcst 6ubmiorekn Ncurses, He MCIOJIb3YIOIINe
pacIIMpeHHbII HA6OP CMMBOJIOB, MTOCKOJIbKY HY OOMH IaKeT, YCTAHOBJIEHHBIN IyTeM KOMITWJILIAMA U3
MICXOMHOTO KOAa, He OymeT CBsSI3aH C HMMM BO BpEMS BbIMTOJIHEHMs. TeM He MeHee, M3BECTHO UTO
HEKOTOpbIe GMHApHBIE TPUJIOKEHMSI, KOTOpbIE CBs3aHbI ¢ 61baoTekon Ncurses ¥ He MO IePsKUBAOIIE
pacIIMpeHHbIiI HA60p CMMBOJIOB, TPeOYIOT Ha/muus Bepcuu 5. Eciu BaM HeoGXOmMMO MMETh TaKue
O6UOIMOTEKM ¥3-3a KaKOTO-JIMOO TMPUJIOKEHMSI, MMEIOIIErocsl TOJbKO B OMHApHOM BUIe, WU MAJIS
obecnieueHust coBMecTumocTy ¢ LSB, co6epute makeT ¢ MOMOIIIbIO CIEIYIOUIMX KOMaH/I;:

make distclean

./configure --prefix=/usr \
--with-shared \
--without-normal \
--without-debug \
--without-cxx-binding \
--with-abi-version=5

make sources libs

cp -av lib/lib*.so0.5* /usr/lib

8.30.2. Copgepxmnmoe naketa Ncurses

VYcraHoB/IeHHbIE captoinfo (ccpika Ha tic), clear, infocmp, infotocap (cchuika Ha tic), ncurseswo6-
MporpamMmbi: config, reset (ccpuika Ha tset), tabs, tic, toe, tput u tset

YcTaHOB/IeHHbIE libcurses.so (cumBoimueckasi ccbuika), libform.so (cumBomMueckasi ccbuika),
OMOIMOTEeKU: libformw.so, libmenu.so (cumBonMyeckasi ccbiika), libmenuw.so, libncurses.so

(cumBonMueckasi  ccbulika), libncursesw.so, libncurses++w.so, libpanel.so
(cumBoMYeckast ccbuika) u libpanelw.so,
Co3gaHHbIe KaTaJIoru: /usr/share/tabset, /usr/share/terminfo u /usr/share/doc/ncurses-6.5

KpaTtkoe onucaHue

captoinfo IIpeobpasyer onucanue termcap B onucanue terminfo

clear OuniaeT 5KpaH, €C/IM 3TO BO3MOKHO

infocmp CpaBHMBaeT win 1MokasbiBaeT omucanus terminfo

infotocap IIpeobpasyer onmcanne terminfo B onmcanme termeap
ncurseswb6-config IIpemocraisier nHGOpPMAIMIO O KOHPUTYpaIMM TTaKeTy ncurses
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[ToBTOpPHO MHUIIMAIU3UPYET TEPMUHAJ CO 3HAYEHUSIMU IO YMOTYAHUIO
Ouninaer 1 ycTaHaBIMBaeT pa3Mepbl TaOYJISAIUY B TepMUHAIIE

Komnunstop omicanums terminfo, npeo6pasyet dait terminfo u3 ncxogHoro popmara B
I BOMYHBIN, KOTOPBIN HEOOXOAMM IJ1s1 OAIIporpamMmm 6mbamoteku ncurses [@ai terminfo
COIepP>KUT MHGPOPMAIMIO O BOSMOKHOCTSIX KOHKPETHOI'O TepMuHaia. |

BbIBO}lI/IT CIIMCOK BCeX OOCTYIIHBIX THUIIOB TEPMMHAJIOB, OJISI KaXXKAOro M3 KOTOPBIX
YKa3bIBA€TCA €ro MMA U IIPUBOAUTCA OIIMCaHNe

[TosBosiieT MCHONB30BaTh B KOMAHOHOM OOOJIOUKE HACTPOMKM, OTHOCSILMECS K
0COOEHHOCTIM KOHKPETHOI'O TEPMMHAJIA; MOKET TaKyKe MCITOIb30BaThCs IJIsI cOpoca mim
MHUOMaJn3aomum TepMmmnHalia, J'[I/I6O JJI1 BbIBOJIa IIOJTHOI'O MMEHM Te€pMMHaJia

MosKeT MCIoIb30BaThCs A1 MHUIIMAIU3aMMY TepMIUHAIOB

Copmepskut (yHKIIMM, OTOOpakalolye pasIMYHbIMM CIOCOOAMM TEKCT Ha JKpaHe
TepMMHaIa. XOPOIIMM IIPUMEPOM MCIOIb30BaHMS 3TUX (GYHKUMI SBISIETCS MEHIO,
oTo6paskaemoe komaHovi make menuconfig mpu HacTpolike sigpa

Comepskut GpyHKIMM cBa3biBaHus C++ ¢ gpyrumu 6ub/IMoTeKaMu B IIakeTe
Conpepskut byHKIMY, peannsyoiiye hopMbI
Copepskut byHKINMY, peasn3yoliye MeHIo

ComepskuT GYyHKINUM, Peaau3yIolye IaHeam

172



8.31. Sed-4.9

[Taker Sed comep>KUT MOTOKOBBIN PEIAKTOP TEKCTa

IIpubusuTeIbHOE 0.3 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 30 MB
MPOCTPAHCTBO:

8.31.1. YcTtaHOBKa nakerta Sed

IMonrorosbrTe Sed K KOMIIMJISIIINN:
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‘./configure --prefix=/usr

CrommmumpyiTe makeT u creHepupyiite HTML-gokymeHTarmio:

make
make html

YT06BI IMPpOTECTMPOBATDH ITAKET, BBIIIOJIHUTE!

chown -R tester .
su tester -c "PATH=SPATH make check"

YcTaHoBUTE MaKeT U OJOKYMEHTALNIO K HEMY:

make install
install -d -m755 /usr/share/doc/sed-4.9
install -m644 doc/sed.html /usr/share/doc/sed-4.9

8.31.2. Copgepxxumoe nakera Sed

YcTaHoB/ICHHbBIE sed
MpPOrpaMMbl:
Co3zaHHbIe KaTaJIOTM: /usr/share/doc/sed-4.9

KpaTtkoe onucaHue

sed @wibTpyeT U mpeobpasyeT TEKCTOBbIE (PaANJIbI 32 OOUH ITPOXO

173




JInnykc c vyns - Bepcens 12.2

8.32. Psmisc-23.7

[TakeT Psmisc comepskuT mporpaMmbl 151 OTOOpaykeHust MHGOPMAaIMK O 3aITyIeHHbIX MpoIleccax.

IIpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 6.7 MB
MPOCTPAHCTBO:

8.32.1. YcTaHOBKa naketa Psmisc

INTonrorosbTe Psmisc K KoMIMISLINN:

‘./configure --prefix=/usr

CroMOWIMpYyITe TTaKeT:

‘make ‘

YT06BI IMPpOTECTMPOBATD ITAKET, BBIIIOJIHUTE!

‘make check ‘

YcTaHoBUTE TAKeT:

‘make install ‘

8.32.2. Copgepxxumoe naketra Psmisc

YcTaHnoB/1eHHbIE fuser, killall, peekfd, prtstat, pslog, pstree u pstree.x11 (ccbiKa Ha pstree)
MpPOrpaMMmbi:

KpaTtkoe onucaHue

fuser Coobmiaer mnmentudmkaropbl mnpoiieccoB (PID), koTopble MCHONb3YIOT OaHHbIe Gaiibl WU
(aityIoBbIE CUCTEMBI.

killall YHUUTOXKAET IMPOLECCHI 0 MMEHM; ITOChUIAET CUI'HAJI BCEM ITPOIIECCaM, BBIITOIHSIIOIINM JIIOOYIO
13 3aJJaHHbIX KOMaH/I

peekfd [TpocMoTpuBaeT ¢aityioBbie JeCKPUIITOPbI 3aIyILeHHOro Ipoliecca ¢ yuetom ero PID

prtstat BoiBoauT mHpopMaluio o mpoiiecce

pslog Coo0b1aeT TekyIyi IyTh K KypHajaaM mporecca

pstree OrobpaskaeT 3arylleHHbIe MPOIEeCChl B BUE JepeBa

pstree.x11 To ke, uTO U pstree, 3a UCK/IIOUEHMEM TOTO, UTO OH OXKUIAET MTOATBEPIKAEHMS ITepel] BbIXOLOM.
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8.33. Gettext-0.22.5

[Taker Gettext COmEepP>KUT YTWJIUTBI AJISI MHTEPHAIMOHAIM3AIY U JIoKaam3auyy. OHY MO3BOJISIIOT KOMITMIMPOBATh
nporpammbi ¢ oaaepskkoii NLS (Native Language Support), 1o3BoJisist UM BbIBOAUTD COOOIIEHNST Ha POITHOM SI3bIKE
TI0JIb30BaTeJIsl.

IIpubusuTeIbHOE 1.6 SBU
BpeMs COOPKM:
TpebyeMoe AMCKOBOE 260 MB
MPOCTPAHCTBO:

8.33.1. YcTaHOBKa nakerta Gettext

INTonrorosrre Gettext /19 KOMITVIISILIAN:

./configure --prefix=/usr \
--disable-static \
--docdir=/usr/share/doc/gettext-0.22.5

CrOMOWINPYITE TTaKeT:

‘make ‘

YTOo6BI MPOTECTUPOBATh MAKeT (3TO 3aHMMaeT MHOTO BpeMeHM, okoyio 3 SBU), BbImmosHUTE:

‘make check ‘

YcTaHoBUTeE TAKeT:

make install
chmod -v 0755 /usr/lib/preloadable_libintl.so

8.33.2. Cogepxxnmoe naketa Gettext

YcraHnoB/ieHHbIE autopoint, envsubst, gettext, gettext.sh, gettextize, msgattrib, msgcat, msgcmp,

MIpoOrpaMmbi: msgcomm, msgconv, msgen, msgexec, msgfilter, msgfmt, msggrep, msginit,
msgmerge, msgunfmt, msguniq, ngettext, recode-sr-latin, u xgettext

YcraHnoB/ieHHbIE libasprintf.so, libgettextlib.so, libgettextpo.so, libgettextsrc.so, libtextstyle.so u

OMOIMOTEeKU: preloadable_libintl.so

Co3gaHHbIe KaTaJIoru: /usr/lib/gettext, /usr/share/doc/gettext-0.22.5, /usr/share/gettext wu /usr/share/

gettext-0.22.5

KpaTtkoe onucaHue

autopoint Kommpyet daiibl crangaptHOi mMHGpacTpykTypbl Gettext B MakeT C MCXOMHBIM
KOJIOM

envsubst [ToncraBnsier TepeMeHHbIE OKPYKEHMSI B CTPOKM, MCIIOIb3yeMble KOMAaHIHOM
0060J10YKOI

gettext [TepeBOOUT COOOIIIEHME C €CTECTBEHHOTO S3blka HA SI3bIK TIOJb30BaTeJIs,
OCYILIECTBJISIS [IJIST 3TOTO MOMCK Y)Ke CIeJIaHHOTO IepeBoia B KaTajore COOOIIeHMIA

gettext.sh B 0CHOBHOM CJTYKUT OMOMMOTEKOM QYHKIIMIT OO0IOUKM [IJis gettext.

gettextize Kommpyert Bce cranmaptHbie daiibl Gettext B yKa3aHHBIN KaTaJoOT BEPXHETO YPOBHS

MaKeTa, YToObl HAUaTh €ro MHTePHALMOHAIN3aLMIO.

msgattrib OubTpyeT COOOIIEHNMST KaTaloTa IepeBOIOB B COOTBETCTBUM C UX aTpuUOyTaMu U
yIIpaBJsieT aTpubyTaMu

msgcat O6benuHsIeT yKazaHHbIe (Gaibl . po
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CpaBHuBaeT aBa (aitia .po , YTOObI IPOBEPUTH, UTO 00a COmepsKaT OOMH U TOT JKe
Habop cTpok msgid

Haxomut coob1iiennsi, KOTOpbIe SIBJISIOTCS OOIIMMM IJI YKa3aHHbIX (PaiioB .po
[IpeobpasyeT KaTajaor NepeBoIoB B APYTYIO KOAVIPOBKY CMMBOJIOB

CospgaeT KaTaJIor IIepeBONOB Ha aHIJIMIICKUI SI3bIK

[IpumeHsieT KOMaHAY KO BCEM ITepPeBOAAM KaTajiora IepeBonoB

[TpumeHnsieT pUILTP KO BCEM MEPEBOAAM KaTaiora nepeBoaoB

l'enepupyer KaTaJor JBOMYHBIX COODIIEHMI M3 KAaTaIora MepeBoaoB

3BekaeT Bce COOOILEHMSI Karajora II€PeBOJOB, KOTOpble COOTBETCTBYIOT
3aJaHHOMY U_Ia6J'IOHy Wi TIMpHrHaajae>XaT HEeCKOJbKMM YKa3aHHbIM MCXOOHbIM
dainam

Co3maetr HOBbIM (aia .po , MHULMAIU3UPYS MeTanH(OpMaluio 3HAYEHUSIMU U3
Cpe[ibl TI0Ib30BaTeIs.

O6mbenuHsieT nBa He0OPaOOTAHHBIX MTEPEBONA B OOMH (aii

JexoMnmuiupyeT KarajJor OBOMYHBIX COOOIIEHMII B HeoOpabOTaHHBINA TEKCT
mepeBona

O6benuHsieT nyOaMpyIOIIMECcs IIepeBOabl B KATaJI0re IepeBoIoOB

OrobpaskaeT mepeBof, TEKCTOBOIO COOOILIEHMS HA POTHOM SI3BbIK, TpaMMaTiyecKast
(dhopMa KOTOpPOro 3aBMUCUT OT YMCJIA.

[Tepexomupyet cepOCKUIA TEKCT C KUPWJUIMIIBI Ha JIATUHUILY.

W3BiekaeT nmepeBoayMbIe CTPOKM COODIEHMI U3 3aJaHHbIX MCXOMHBIX (aijIoB s
CO3IaHMs IepPBOro 11ab/IOHa IepeBoa.

OrnpepnensieT Kyacc autosprintf, KOTOPbIN [iejlaeT MOAMPOrPaMMbI BbIBOZIAa B hopmaTe
C npuromHbIMM JIJIS MCTIOJIb30BaHMS B TporpaMmmax Ha C++ [JI MCIIOJIb30BaHMS CO
CTpokamu < string> U MOTOKamu < iostream>

CopmepskuT 06I11Me TMOAIIPOTrPaMMbl, MCIIOJb3yeMble Pa3IMYHBIMM IIPOrpaMMaMu
Gettext; oHM He MpeaHa3HAYEHBbI JJ151 OOIIEro MCIIOIb30BaHMS

Wcnonb3yercs ISt HaIMCaHUs Crenuaau3upoOBaHHbIX porpamm,
ob6pabarbiBalolyX Qaibl . po ; 3Ta OMOIMOTEKA UCIIOIb3YeTCsl, KOIIa CTaHapPTHBIX
IPUJIOKEeHMIA, ocTaBsieMbIx ¢ Gettext (TakMx Kak msgcomm, msgemp, msgattrib,
¥ msgen), HEJOCTAaTOYHO.

IIpenocraBnsier ob1me MOAIIPOrpaMMBbl, VICIIO/Ib3yeMble PasIMYHbIMU
nporpammamu Gettext; oHM He MpeJHa3HavYeHbI AJ1S OOIEro MCIIOIb30BaHMSs

Bubanoreka ctuiiei Texcra

bubnmuoteka, mpemHasHaueHHas A1 ucnonb3oBaHus LD PRELOAD, xkoropas
MmoMoraeT libintl 3amuchbiBaTh B KypHas HellepeBeleéHHbIe COOOIIEHMS
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8.34. Bison-3.8.2

[TakeT Bison cogepskuT reHepaTop CMHTAKCMUYECKOTO aHaIM3a.

IIpubusuTeIbHOE 2.2 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 62 MB
MIPOCTPAHCTBO:

8.34.1. YcTaHOBKa nakerta Bison

INonrorosrre Bison K KOMIMISLINN:

‘./configure --prefix=/usr --docdir=/usr/share/doc/bison-3.8.2 ‘

CroMOWIMpYyITe TTaKeT:

‘make ‘

g rectupoBanus nakera (okoso 5,5 SBU), Beimosnnure:

‘make check ‘

YcTaHoBUTE TAKeT:

‘make install ‘

8.34.2. Copgepxxumoe naketa Bison

YcraHoB/IeHHbIE bison u yacc
MpPOrpaMMmbi:

VYcraHoB/IeHHbIE liby.a
OMOIMOTEeKU:

Co3zaHHbIe KaTaJIOTM: /usr/share/bison

KpaTtkoe onucaHue

bison  T'eHepupyer 13 Habopa MpaBWI MIPOrpamMMy IJIs1 aHA/IM3a CTPYKTYPbI TEKCTOBBIX (haiyioB; Bison siBiisieTcs
3ameHou Yacc (Yet Another Compiler Compiler)

yacc O6eptka myisa bison, mpemHasHaueHHas OJi1 IPOrpaMM, KOTOPbIE€ IO CUX IOP BbI3bIBAIOT yacC BMECTO
bison; oH BbI3bIBaeT bison c mapamerpom -y

liby bubnmoreka Yacc, comepskaliias peaiMsanyy YacC-COBMECTUMbIX QYHKIMI yyerror U main; OOBIYHO 3Ta
61bIIMoTeKa He OUeHb HY>KHa, HO TpebyeTtcss POSIX
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8.35. Grep-3.11

[Taket Grep comepsKUT MPOrpamMMbI JIJIsl TOMCKA MO COIEePsKMMOMY (alioB.

IIpubusuTeIbHOE 0.4 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 39 MB
MPOCTPAHCTBO:

8.35.1. YcTtaHoBKa naketa Grep

Bo-miepBbIxX, ymanuTe InpenynpexaeHune o6 MCIoab3oBaHMM egrep u fgrep, KOTopoe MPUBOAUT K COOIO TECTOB
HEKOTOPbIX TTaKeTOB:

‘sed -i "s/echo/#echo/" src/egrep.sh

ITogroroBbrre Grep K KOMIMUJISIIVIN:

‘./configure --prefix=/usr

CROMIIMJIMPYIATE TIAKET:

‘make

YTOo6BI MPOTECTUPOBATH MAKET, BHITIOJTHUATE:

‘make check

YcTaHoBuUTe TaKeT:

‘make install

8.35.2. Copgepxxnumoe naketa Grep
YcraHoB/1eHHbIE egrep, fgrep, un grep

MMpoOrpamMmbi:

KpaTtkoe onucaHue

egrep  BpIBoguT CTpOKM, COOTBETCTBYIOIIME PACIIMPEHHOMY PETYJISIPHOMY BbIpaskeHMi0. KomaHga ycrapena,
BMECTO Heé UCIoJb3yiiTe grep -E

fgrep BrIBOIUT CTpOKM, COOTBETCTBYIOIIME CIIMUCKY (PUKCHMPOBaHHBIX CTpOoK. KomaHa ycrapesia, BMeCTO Heé
ucrnosnb3yiite grep -F

grep BrIBOIUT CTPOKM, COOTBETCTBYIOIIIME TIPOCTOMY PEry/ISPHOMY BbIpaskeHUIO
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8.36. Bash-5.2.32

[Taket Bash cogepskut Bourne-Again Shell.

IIpubusuTeIbHOE 1.2 SBU
BpeMsi COOPKU:

TpebyeMoe AMCKOBOE 52 MB
MPOCTPAHCTBO:

8.36.1. YcTaHOBKa naketa Bash

ITogrorosrre Bash Kk koMmmagimn:

./configure --prefix=/usr \
--without-bash-malloc \
--with-installed-readline \
bash_cv_strtold_broken=no \
--docdir=/usr/share/doc/bash-5.2.32

3HayeHMe HOBOTO ITapaMeTpa HaCTPOKM:

--with-installed-readline

9roTr mapaMmeTp yKasbiBaeT Bash mcronb3oBaTh 6M61M0TEKY readline, KOTOpas yske yCTAHOBJIEHA B CUCTEME,
a He cobcTBeHHYIO Bepcuio readline.

CROMIIMJIMPYIATE TIAKET:

make

[Tepeiimute K pasgeny «YCTaHOBKA IMaKeTa», €CJIM He TUIaHMpPyeTe 3aIyCKaTb TeCThI.

ITepen 3ammyckoM TeCTOB, yOeIUTECh, UTO I0JIb30BAaTE/Ib tester MOKET IMMCATh B KATaJIOT C MCXOTHUKAMM:

chown -R tester

Ha6op TEeCTOB IIaKeTa IMpeagHa3HadyeH OJIS 3allyCKa II0JIb30BaTe/IeM 6e3 ITOJTHOMOUMI root, KOTOPOMY MPUHAIJIESKUT
TepMMHaJI, HO,HKJHO‘IEHHI)Iﬁ K CTaHOAPTHOMY BBOAY. YTo65I YAOOBJIETBOPUTL 3TO TPE6OB8.HI/IE, c03,ua17[Te HOBBIN
InceBgoTepmMmHaJI C IIOMOIIBIO EXPECt U 3aIlyCTUTe TeCThbl OT MMEHM II0JIb30BaTeJIsI tester:

su -s /usr/bin/expect tester << "EOF"
set timeout -1
spawn make tests
expect eof
lassign [wait] _
exit Svalue

EOF

value

Ha6op TectoB ncnonbsyer diff njs onpenenenus pasHuibl MeKIY BIBOIOM TECTOBOIO CIeHapMs U OKMIaeMbIM
pesynbTaToM. JIto60vi BeiBop, diff (¢ mpedmkcom < 1 >) ykasbIiBaeT Ha cOOI TeCTa, eC/i HET COODIIIEH e O TOM, YTO
PasaMuMs MOKHO IIPOUTHOPUPOBATh. MI3B€CTHO, UTO ONVH TECT C MMEHEM run-builtins He paboraeT Ha HEKOTOPBIX
XOCT-IUCTPUOYTUBAX, YKa3bIBast HA Pa3/IMIMSI B IIEPBO CTPOKE BBIXOAHBIX JAHHbBIX.

YcTaHOBUTE TTAKET:

make install ‘

3amycTuTe TOJBKO YTO CKOMIMIMPOBAHHYIO IporpaMmy bash (3ameHMB Ty, KOTOpasi BBITIOJIHSIETCS B TAHHBIN
MOMEHT):

‘exec /usr/bin/bash --login
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8.36.2. Cogepxnmoe naketa Bash

YcTraHnoB/ieHHbIE bash, bashbug 1 sh (cchika Ha bash)
MpOrpamMMmbi:
Co3zaHHbIe KaTaJIOTM: /usr/include/bash, /usr/lib/bash, and /usr/share/doc/bash-5.2.32

KpaTtkoe onucaHue

bash

bashbug
sh

[IInpoko pacmpocTpaHEHHBII KOMaHAHbBIA MHTEPIpPeTaTop. BhIMONHSAET pasauyHble TOTOJTHEHMS
M TIOACTAHOBKM B TEepeJaHHOM KOMAaHAHOV CTPOKe Tepel, €€ BBIMOJHEHWEM, UTO JesaeT 3TOT
MHTEPIPeTaTop MOIIHBIM MHCTPYMEHTOM

CKpI/Il'IT, nomora}ommﬁ IMMOJIb30BATEIIO COCTABJIATD M OTIIPABJIATD I1O ITOYTE OTUYETDI 06 omm6Kkax bash

CumiimHK Ha mporpammy bash; mpu BeizoBe sh, bash mbiTaeTcs MakcMMaabHO TOYHO MMUTUPOBATh
noBeneHue sh, Ipyu 3ToM Takske cooTBeTCTBYS cTaHgapty POSIX.
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8.37. Libtool-2.4.7

[Taket Libtool comepskut ciieHapmii moaaepskku yHuBepcanbHou 6mbmorek GNU. OTo ympoliaet 1cmoib30BaHue
061X 6MOIMOTEK Garomapsi COrIaCOBaHHOMY MEPEHOCUMOMY MHTepdeCy.

IpubusuTeIbHOE 0.8 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 45 MB
MPOCTPAHCTBO:

8.37.1. YcTaHOBKa naketa Libtool

INonrorospre Libtool kK koMmmaALmm:

‘./configure --prefix=/usr

CroMOWIMpYyITE TTaKeT:

‘make ‘

YT06BI IMPpOTECTMPOBATDH ITAKET, BBIIIOJIHUTE!

‘make -k check ‘

M3BecTHO, UTO MSTh TeCcTOB B cpene c6bopku LFS 3aBepiiatorcs HeymauyHO 1M3-3a IUKIMYECKON 3aBUCUMOCTH, HO
9TU TECThI MMPOXOAAT YCITEITHO, €CJIM 3aIyCTUTDb X TIOBTOPHO IMOC/Ie yCTaHOBKM automake. Kpome Toro, B grep-3.8
MM 6oJjiee TTO3IHEN BepCUM IBa TECTA BbI3OBYT IPEMYIIPEKIEHME [IJIST PETY/ISIPHBIX BbIPasKeHMI, HECOBMECTUMBIX
¢ POSIX u 3aBepiarcst OmoKoi.

YcTaHoBUTE TAKeT:

‘make install ‘

VYoanute HEHYKHYIO CTaTUUECKYIO OMOIMOTEKY:

\ rm -fv /usr/lib/libltdl.a \

8.37.2. Copgepxumoe naketa Libtool

YcraHoB/1eHHbIE libtool n libtoolize

MporpaMMbi:

YcraHoB/1eHHbIE libltdl.so

OMOIMOTEeKM:

Co3gaHHbIe KaTaJIoru: /usr/include/libltdl 1 /usr/share/libtool

KpaTtkoe onucaHue

libtool O6ecneunBaeT o61IIMe YCITYTY TTOAIEPKKY IIPU COOpKe 6MOIMOTEK

libtoolize [IpemocTaBiiseT cTaHIapPTHLIN CITOCco6 mobasieHus noaaepskku libtool B maker

libltdl CKpbIBaeT pasjnyHble MPOOJIEMbI, CBS3aHHbIE C OTKPBITMEM IMHAMUYECKM 3arpyskaeMbIX
61bIMOTEK
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8.38. GDBM-1.24

[Taker GDBM copepskut meHemkep 6a3 ganubix GNU. Dt1o 6mbnmmoreka GpyHKIMiZ 6a3bl JAHHBIX, CITOIb3YIOIIAS
pacimpsieMoe XelypoBaHue 1 paboTaroiias aHajaornudo ctaugapTHoi CYB UNIX. bubnmuoTeka npesocTaBiser
IMPUMUTUBDI OJI1 XpaHEHUs I1ap KJI}OLI/3H8.‘-IeHI/Ie, IIOMCKa U U3BJIEUCHMS OAHHBIX IO €ro KUYy U yoaJIeHMs KIroda
BMECTe C ero JaHHbIMI.

IIpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 13 MB
MPOCTPAHCTBO:

8.38.1. YctaHoBKa naketa GDBM

IMTonrorosrre GDBM K KOMOMISALINNA:

./configure --prefix=/usr \
--disable-static \
--enable-libgdbm-compat

3unaueHne napamerpa configure:

--enable-1libgdbm-compat
STOT mapamMeTp BKIIOYaeT cOOpKy 6mbmoreku coBmectTumocty libgdbm. HekotopsiM makeTam 3a mpemesiaMmu
LFS moryT norpe6oBatbcst 60see crapoie noarnporpammbl DBM, KoTopbie OH MpeoCTaBIIsIeT.

CrOoMOWIMpYITE TTaKeT:

‘make ‘

YT06BI IMPpOTECTMPOBATDH ITAKET, BBIIIOJIHUTE!

‘make check ‘

YcTaHoBUTE TAKeT:

‘make install ‘

8.38.2. Copgepxumoe naketa GDBM

VYcraHoB/IeHHbIE gdbm_dump, gdbm_load, n gdbmtool
MpOrpaMmbI:

YcraHoB/IeHHbIE libgdbm.so u libgdbm_compat.so
OMOINOTEKM:

KpaTtkoe onucaHue

gdbm_dump Coxpansiet gamr 6a3bl faHHbix GDBM B daiin

gdbm_load BoccranasimBaet 6a3y ganHbix GDBM u3 nammna.

gdbmtool [TpoBepsieT u usmensiet 6asy ganHbix GDBM

libgdbm Copepskut byHKUMY IJIs1 YIIpaBIeHUsT X3IMPOBAHHON 62301 JaHHbIX
libgdbm_compat bubnmoreka coBMecTUMOCTH, cofepsKaiiias 6osee crapeie byHkuuyu DBM
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8.39. Gperf-3.1

Gperf reHepupyeT uaeaabHyIO X31I-QYHKIMIO U3 Habopa KITIOUeit.

IIpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 6.1 MB
MPOCTPAHCTBO:

8.39.1. YcTtaHoBKa naketa Gperf

ITogrorossTe Gperf K KOMIMISLIAN:

‘./configure --prefix=/usr --docdir=/usr/share/doc/gperf-3.1 ‘

CroMOWIMpYyITe TTaKeT:

‘make ‘

M3BeCTHO, UTO TECThI 3aBEPIIAIOTCS OIIMOKONM TPV OIHOBPEMEHHOM BBITIOJTHEHMYM HECKOJIBKUX TECTOB (ITapameTp -
j 6osbiie 1). JIj151 BBIMOJIHEHMS TECTOB, 3aITyCTUTE CAEAYIONIYI0 KOMaHIY:

‘make -j1 check ‘

YcTaHoBUTE TAKeT:

‘make install ‘

8.39.2. Copgepxumoe naketa Gperf

VYcTraHOB/I€HHBIE gperf
MPOrpaMmbI:
Co3paHHbIe KaTaJIOTK: /ust/share/doc/gperf-3.1

KpaTtkoe onucaHue

gperf l'enepupyet upeanbHbIN X311 U3 HAOOpa KIIIOUEN
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8.40. Expat-2.6.2

[Taker Expat cogep>kut moTokoByio 6ubmmoreky C 11 CMHTaKCcUueckoro aHaamsa XML

IIpubusuTeIbHOE 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 13 MB
MPOCTPAHCTBO:

8.40.1. YcTtaHOBKa naketa Expat

ITogroroBbrTe Expat K KOMIMJISIIIUN:

./configure --prefix=/usr \
--disable-static \
--docdir=/usr/share/doc/expat-2.6.2

CrOMOWIMpYITE TTaKeT:

‘make

YT06BI IMPpOTECTMPOBATDH ITAKET, BBIITOJIHUTE!

‘make check

YcTaHoBUTE TAKeT:

‘make install

[To >kemaHUIO YCTAaHOBUTE JOKYMEHTAIINIO:

‘install -v -m644 doc/*.{html,css} /usr/share/doc/expat-2.6.2

8.40.2. Copepxnmoe naketa Expat

YcTraHoB/1eHHbIE xmlwf

MporpaMMbi:

YcraHoB/1eHHbIE libexpat.so

OMOIMOTEeKM:

Co3gaHHbIe KaTaJIoru: /usr/share/doc/expat-2.6.2

KpaTtkoe onucaHue

xmlwf YTunaura mpoBepKy mpaBuibHOCTK ¢opmupoBanus XML g1oKyMeHTOB

libexpat Copepskut dyukimuy API mjis cuHTakcmyeckoro aHaiamsza XML
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8.41. Inetutils-2.5

ITaket Inetutils comep>kuT 6a30Bble MPOrpaMMBbI IJ151 pabOThI C CETHIO.

ITpuGnusuTenbHOE 0.2 SBU
BpeMsI COOPKM:

TpebyeMoe AyicCKOBOE 35 MB
MPOCTPAHCTBO:

8.41.1. YcTaHOBKa nakera Inetutils

CHavasia BHECUTe HEKOTOPbIE M3MEHEeHMsI, YTOObI COOPKY MaKkeTa C IOMOIIbI0 gcc-14.1 mm 6os1ee mO3gHEN BEpCUA:

‘sed -i 's/def HAVE_TERMCAP_TGETENT/ 1/' telnet/telnet.c

IMTonrorosbTe Inetutils K KOMIMIALIUN:

./configure --prefix=/usr
--bindir=/usr/bin
--localstatedir=/var
--disable-logger
--disable-whois
--disable-rcp
--disable-rexec
--disable-rlogin
--disable-rsh
--disable-servers

— T

3HayeHMe MApaMeTPOB HACTPOIKH:

--disable-logger
[TapameTp 3ampeliaeT yCTaHOBKY MTPOTrpaMMbI logger, MCITOIb3yeMOM CKPUIITAMM JIJISI OTIIPABKM COOOILIEHNI
cucTeMHOM ciysk6e jorupoBanust (System Log Daemon). He vycranasnuBaite e€, T.K. Util-linux
yCTaHaBIMBaeT 60jiee CBEKYIO BEPCHIO.

--disable-whois
OToT mapameTp OTK/IO4aeT c60pKy whois-kmenTta Inetutils, kotopsiii ycrapen. MHcTpyRuymu s c6Opku
6osiee HOBOro KineHTa whois Haxopsarcs B kuure BLES.

--disable-r+*
OTkII0YaeT YyCTaHOBKY YCTapeBIIMX MPOrpamMM, KOTOpPble He JOJIKHBI MCIIOIb30BaThCS MO COOOPasKEHUSIM
6e3oracHoCTy. DYHKIMOHAJ 3TUX ITPOrPaMMBbI MOKHO ITOJIYUUTDb YCTAaHOBKOM IakeTa openssh n3 kunuru BLFS.

--disable-servers
OTKJTIIOYaeT yCTaHOBKY pas/IMUYHBIX CETEBBIX CEPBEPOB, BXONAIIMX B cOCTaB Iakera Inetutils. 3tu cepBepbl
CUMTAIOTCS Helmogxoasiymu A1st 6asoBon cucrembl LES. HekoTopsie 13 HMX HeGe30IacHBI 110 CBOEN IIPUPOJIE
M CUMTAIOTCS HAAEKHBIMM TOJIbKO B AOBEpEeHHBbIX ceTsx. QOpaTuTe BHMMAaHME, UTO IJII MHOTMX M3 HUX
JIOCTYIIHbI O0JIee KaueCTBEHHbIE 3aMEHBI.

CROMIMJIUPYIATE TAKET:

‘make ‘

YTo6bI MPOTECTUPOBATH MAKET, BHITIOTHUTE:

‘make check ‘

YcTaHOBUTE MAKET:

‘make install ‘

HepeMECTI/ITe MporpaMmy B IIpaBUJIbHOE MeCTO:

‘mv -v /usr/{,s}bin/ifconfig
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8.41.2. Cogepxnmoe naketa Inetutils

YcraHoB/IeHHBIE
MIporpaMmbi:

KpaTtkoe onucaHue

dnsdomainname
ftp

hostname
ifconfig

ping

ping6

talk

telnet

tftp

traceroute

dnsdomainname, ftp, ifconfig, hostname, ping, ping6, talk, telnet, tftp u traceroute

[TokasbiBaet cuctremHoe DNS mms

[Tporpamma ajis nepenaunt daiioB o mporokony FTP

Coob1iaeT i 3aaeT UMs XOCTa

VYmpasisieT ceTeBbIMU MHTEpdericamm

OTmpaBsisieT makeThbl 9X0-3aIIPOCOB U COOOIIIAET, CKOJIbKO BPEMEHM 3aHMMAIOT OTBETHI
Bepcus ping nis cerent [IPv6

Wcnonb3ayeTcst a5t 0O1IeHMs C APYTYMU TI0Ib30BaTeISIMU

Wurepdeiic k mporokony TELNET

[Tporpamma myis nepemaun daiioB o nporokosry TETP (Trivial File Transfer Protocol —
MIPOCTOM ITPOTOKOJ Tepenaun GHaision)

OTcnexxuBaeT MapIIpyT, IO KOTOPOMY IMPOXOAST BalllM MAKeTbl OT XOCTA HA KOTOPBIM BbI
paboraeTe, K APYrOMY y3Jy CETU, TTOKa3bIBas BCe NMPOMEKYTOUHbBIE Iepexobl (IIUTF03bl) Ha
9TOM Iy THU.
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8.42. Less-661

ITaket Less comepskKUT CpeCTBO IMIPOCMOTpPa TEKCTOBbIX (paiiyioB

IIpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 14 MB
MIPOCTPAHCTBO:

8.42.1. YcTaHOBKa nakerta Less

ITogrorosbre Less K KOMIMISLIMNL

‘./configure --prefix=/usr --sysconfdir=/etc

3HayeHMe MapaMeTPOB HACTPOMKM:

--sysconfdir=/etc
OTOT mapaMeTp yKa3bIBaeT MporpaMMaM, CO3aHHbIM MTaKeTOM, MCKATh (aijibl KOHQUTYpaIuu B /etc .

CrOoMOWIMpYITE TTaKeT:

‘make

YT06BI IMPpOTECTMPOBATD ITAKET, BBIITOJIHUTE!

‘make check

YcTaHoBUTE TAKeT:

‘make install

8.42.2. Copepxnmoe naketa Less
VYcraHoB/IeHHbIE less, lessecho u lesskey
MPOrpaMMbI:

KpaTKOE onmncaHve

less [TpocmoTpiuk  daiaoB; OTOOpakaeT CcomepsKUMMoe HAHHOro ¢aia, I03BOJSS I10JIb30BaTEeII0
MIPOKPYUMBaTh (ailsl, UCKaThb CTPOKU U MEPEXOOUTh K MEeTKam

lessecho TpebyeTcs os pacipeHnss METaCUMBOJIOB, TaKMX Kak * U 2, B uMeHax (aiioB B cucremax Unix

lesskey Wcnionb3yeTcs aJist MpUBSI3KM KJIaBuill B mporpamme less
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8.43. Perl-5.40.0

[Taket Perl comepskuT npakTuyeCcKuit SI3bIK IJI M3BJIeUeHNs JaHHbIX U cocTaBieHus otTueétoB (Practical Extraction
and Report Language).

IIpubusuTeIbHOE 1.4 SBU
BpeMs COOPKM:
TpebyeMoe AMiCKOBOE 245 MB
MPOCTPAHCTBO:

8.43.1. YcTaHOBKa naketa Perl

Ora Bepcus Perl cobupaer momymn Compress::Raw::Zlib u Compress::Raw::BZip2. [To ymonuanuto Perl Gymer
MCIIOIb30BaTh BHYTPEHHIOK KOIMIO MCXOOHMKOB JJIsI COOPKM. BbITIONIHUTE cremyrolrylo KoMaHmy, uToobl Perl
MCII0/Ib30BasI OMOINOTEKM, YCTAaHOBIEHHbIE B CUCTEME:

export BUILD_ZLIB=False
export BUILD_BZIP2=0

UT0OBI MMETh ITOJHBIM KOHTPOJIb Hajll HAaCcTpouKkou Perl, BbI MOKkeTe yoaJnuTh mapaMeTpbl «-des» U3 CIIemyIoIIei
KOMaH[Ibl ¥ BPYYHYIO BbIOpaTh CIOCO6 COOPKM ITOTO MmakeTa. B KauecTBe ajibTepHATUBBI, UCIIOIb3YIITe KOMaHIY
TOYHO TaK, KaK YKa3aHO HMKe, YTOOBI MCIIOb30BaTh 3HAUEHMsS IO YMOJIYaHMIO, Kotopble Perl ompenesnser
aBTOMAaTUYeCKMU:

sh Configure -des
-D prefix=/usr
-D vendorprefix=/usr
-D privlib=/usr/1lib/per15/5.40/core_perl
-D archlib=/usr/1lib/per15/5.40/core_perl
-D sitelib=/usr/1lib/per15/5.40/site_perl
-D sitearch=/usr/lib/perl5/5.40/site_perl
-D vendorlib=/usr/1lib/per15/5.40/vendor_perl
-D vendorarch=/usr/lib/per15/5.40/vendor_perl
-D man1dir=/usr/share/man/man1
-D man3dir=/usr/share/man/man3
-D pager="/usr/bin/less -isR"
-D useshrplib
-D usethreads

TS

3nauenue napamerpoB Configure:
-D pager="/usr/bin/less -isR"
[TapameTp yka3bIBaeT UCIIOIb30BaTh less BMECTO more.

-D manidir=/usr/share/man/mani1 -D man3dir=/usr/share/man/man3
Taxk kak Groff emie He ycranosseH, Configure He GymeTr co3maBaTh man-cTpaHuilsl 151 Perl. 9Tu mapameTpsr
MepeonpenesioT 3TO IOBEIEeHNE.

-D usethreads
Cobparts Perl ¢ nonepskKoi IMTOTOKOB.

CroMOmIMpymTe maker:

‘make ‘

Yro6sl mpoTecTupoBath naket (rpumepHo 11 SBU), BoimosHuTe:

‘TEST_JOBS=$(nproc) make test_harness

YcTaHOBKA MakeTa ¥ OUMCTKa:

make install
unset BUILD_ZLIB BUILD_BZIP2
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8.43.2. Cogepxunmoe naketa Perl

VYcraHoB/1eHHbIE corelist, cpan, enc2xs, encguess, h2ph, h2xs, instmodsh, json_pp, libnetcfg, perl,

MporpaMmbi: perl5.40.0 (>kecTkas ccbuika Ha perl), perlbug, perldoc, perlivp, perlthanks (;kecTkas
cchiika Ha perlbug), piconv, pl2pm, podZhtml, pod2man, pod2text, pod2usage,
podchecker, podselect, prove, ptar, ptardiff, ptargrep, shasum, splain, xsubpp u
zipdetails

VYcraHoB/1eHHbIE CIMCOK CITUIIIKOM GOJIBIION [IJIST TI€PeUNCIEHNS

OMOINOTEKM:

Co3gaHHbIe KaTaJIoru:

/usr/lib/perl5

KpaTtkoe onucaHue

corelist

cpan

enc2xs

encguess
h2ph
h2xs

instmodsh

json_pp
libnetcfg

perl
perl5.40.0
perlbug

perldoc

perlivp

perlthanks
piconv
pl2pm
pod2html
podZman
pod2text
pod2usage
podchecker
podselect
prove

ptar

Wurepdeiic komangHou ctpoku miist Module::CoreList

[To3BosisieT mosy4yarb M3 KOMaHIHOM CTPOKM AOCTYI K apXMBY JAOKyYMeHTauuu u rnporpamm Perl
(Comprehensive Perl Archive Network - CPAN)

Cobupaer pacumpenne Perl gnas momyns Encode ymbo ¢ ucronb3oBaHyue TabaMIbl CMMBOJIOB
Unicode, b0 ¢ ucnosnb3oBanueM ¢aiioB kogypoBaHus Tcl

OrnpepnensieT TUIT KOAVMPOBKY OTHOI'O MJIM HECKOJIbKUX (ailyioB
Konuseprupyet 3arosmoBounbie ¢aiibl Cu .h B 3arosoBouHblie daiibl Perl .ph
Konuseprupyert 3arosmoBounbie ¢aiabl Cu .h B pacimpenus Perl

Cuenapuit 060I0UKY [IJISI IIPOBEPKM YCTAHOBJIEHHBIX Momysiel Perl; oH MoskeT co3maTh apxuB U3
YCTaHOBJIEHHOT'O MOJYJISL.

[Tpeo6pasyeT maHHbIe MEKOY OINpeaeeHHbIMY BXOTHBIMM M BBIXOTHBIMMU (hOpMaTaMu
MoskeT UCIOJIb30BaThCs 151 HaCTpoViku Perl-momyiist 1ibnet

O6benunsier ayuie BosmoxkHocTu C, sed, awk 1 sh B omHOM s13bIKe

JKecrkas ccpuika Ha perl

Wcnonb3yeTcs A1 co3manus OTUeToB 00 ommbKax B Perl mm Momgysisx, KOTOpbie MOCTaBISTIOTCS
C HUM, ¥ OTIIPaBKM UX IO IIOUTE

OrobpaykaeT yacTb JOKyMeHTaluu B dopmare pod, KOTopasi BCTpOeHa B JiepeBo ycTaHOBKM Perl
i B ciieHapuit Perl

[Tpouienypa mpoBepku ycTaHOBKM Perl; ee MOXKHO MCIOb30BaTh IJIs1 TPOBEPKY MTPABUIBHOCTYU
ycraHoBKu Perl u ero 6ubmorex

Vcronb3yeTcs o151 CO3maHms COO0IIeHNsI-61aroqapHOCTH, OTChIaeMoro paspaborunkam Perl
Perl Bepcust KoHBEpTeEpa iconv, 1CIOIb3yeMOro sl KOAMPOBaHMs CMMBOJIOB

WucTpymeHT 17151 rpy60ro KoHBepTupoBaHus ¢aiios .pl Perl4 B mogyiau .pm Perl5
[Tpeobpasyet daibl n3 popmara pod B bopmar HTML

[Tpeo6pasyet manHbie pod B GOpMaTMPOBAHHbIN BXOLHOM MOTOK aJist *roff

IIpeobpasyer ganHbie pod B dopmarupoBanHbii TekeT ASCII

[Teuaraet B ait coobiieHMs usage M3 BCTPOEHHBIX JOKYMEHTOB pod

[TpoBepsieT cuHTaKCcKUC GaiyioB JOKyMeHTalmu opmara pod

Orob6paskaeT BbIOpaHHBIE PasAesbl JOKYMeHTalmu pod

VHCTpyMeHT KOMaH/IHO CTPOKM /ISl BBITIOJIHEHVST TECTOB C TIoMoIibio Momysst Test::Harness

[Tporpamma, noxoxkas Ha tar, HamcaHHast Ha Perl
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[Tporpamma Ha Perl mjis cpaBHeHMs pacliakoBaHHOT'O M HEpaCcIIaKOBaHHOT'O apX1BOB
[Tporpamma Ha Perl miis TekcToBOrO momcka o 1abjoHy BHYTPU tar-apxmBa
[TeuaTaeT MM rpoBepsieT KOHTPOJIbHbIE cCyMMbl SHA

BxitouaeTt mogpo6HbIe peaypeskaeHs I AMarHocTyky B Perl

[Tpeo6pasyet kox Perl XS B kom C

OrobpaskaeT cBefeHMsI O BHYTPEHHE CTPYKType Zip-baitia
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8.44. XML::Parser-2.47

Momynb XML::Parser nipeacrasisier co6om Perl-untepdeiic k XML-napcepy Iskeiimca Kinapka Expat.

IIpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 2.4 MB
MPOCTPAHCTBO:

8.44.1. YcTtaHOBKa naketa XML::Parser

IMTonrorosrre XML::Parser Kk KOMIMJISLINNA:

‘perl Makefile.PL

CroMOWIMpYyITe TTaKeT:

‘make

YT06BI IMPpOTECTMPOBATD ITAKET, BBIIIOJIHUTE!

‘make test

YcTaHoBUTE TAKeT:

‘make install

8.44.2. Copepxumoe XML::Parser

VcraHoB/IeHHBIN MOAY/Ib:  Expat.so

KpaTtkoe onucaHue

Expat npenoctasiisget Perl unrepdeiic gias Expat
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8.45. Intltool-0.51.0

Intltool — 9TO MHCTPYMEHT MHTepHALMOHAJIM3ALUM, MUCIIOIb3YeMbIV [IJIST U3BJIEUEHMS TEPEBOAMMBIX CTPOK M3
MCXOOHBIX (haiyIoB.

IpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 1.5 MB
MPOCTPAHCTBO:

8.45.1. YctaHOBKa nakera Intltool

CHauaJia ucIipaBbTe IIpeayIpeskaeHe, BbisbiBaeMoe perl-5.22 1 60j1ee mo3THUMY BEPCUSIMM:

‘sed -i 's:\\\S{:\\\$\\{:' intltool-update.in

'i IIpumeuanue

[TpuBemeHHOe BbIllIE PETY/ISIPHOE BBbIPAsKEHME BBIVISAUT HEOOBIYHO M3-3a MHOXKeCTBa cidiiei. Uro
OHO [IeJlaeT, TaK 3TO [00aBJIeT OOPATHYI KOCYIO YepTy Iiepel MpaBoi (GUIYPHOM CKOOKOM B
nocienosatesibHoCcT \${' B pesysbrate uero nomyuaercs \$\{'.

ITogrorosste Intltool kK KomousLIMN:

‘./configure --prefix=/usr

CroMOWIMpYITE TTaKeT:

‘make

YT06BI IMMPpOTECTMPOBATDH ITaKET, BBIITIOJIHUTE!

‘make check

YcTaHoBUTE TAKeT:

make install
install -v -Dm644 doc/I18N-HOWTO /usr/share/doc/intltool-0.51.0/I18N-HOWTO

8.45.2. Cogepxxumoe naketa Intltool

YcTraHoB/1IeHHbIe intltool-extract, intltool-merge, intltool-prepare, intltool-update u intltoolize
MMporpamMmabi:
Co3paHHbIe KaTa/IOTH: /usr/share/doc/intltool-0.51.0 u /usr/share/intltool

KpaTtkoe onucaHue

intltoolize INonrorasnuBaeT makeT IJIS MCIIOIb30BaHM intltool

intltool-extract lenepupyer 3arosioBouHbie Gailyibl, KOTOpble MOTYT OBITh IMPOYUTAHBI C ITOMOIIBIO
gettext

intltool-merge O6benuHseT nepeBeleHHbIe CTPOKM B (Paiiibl pa3IMUHbIX TUIIOB

intltool-prepare O6HoBsIeT daisibl pot 1 06bemnHSIET UX ¢ dhaiyiaMy IepeBoaa

intltool-update O6HoBseT (hailibl 1IabIOHOB PO ¥ OOBEINHSIET UX C ITEePEeBOIAMU
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8.46. Autoconf-2.72

[Taker Autoconf comepskUT TporpaMmbl [JisI CO3IAHMS ClIeHapyueB OOOJIOUKM, KOTOpPbIe MOT'YT aBTOMAaTUYECKU
HAaCTpauBaThb MCXOMHBIN KO,

ITpu6mmsuTenbHoe MmeHee 0.1 SBU (oxono 1.8 SBU ¢ Tecramm)
BpeMsi COOPKH:

TpebGyemoe AucKOBOE 25 MB

MPOCTPAHCTBO:

8.46.1. YcTaHOBKa nakerta Autoconf

ITogrorosrre Autoconf K KOMIMJIALIUM:

‘./configure --prefix=/usr

CROMIIMJIUPYIATE TIAKeT:

‘make

YT068I IIPpOTECTMPOBATh I1aKeT, BbIIIOJIHUTE:

‘make check

YcTaHoBUTE TAKeT:

‘make install

8.46.2. Copgepxxumoe naketa Autoconf

YcTraHOB/IeHHbIE autoconf, autoheader, autom4te, autoreconf, autoscan, autoupdate, 1 ifnames
MpOrpaMMbi:
Co3maHHbIe KaTaJIOTH: /usr/share/autoconf

KpaTtkoe onucaHue

autoconf FeHepI/IDYET CoeHapumn O6OJ'IO‘-IKI/I, KOTOpbI€ aBTOMAaTM4Ye€CKM HACTPaMBAIOT ITAKETbI MCXOOHOI'O
KOOa IIporpamMMHOI0O obecrieueHus OJId agaliTaiuyiyi KO MHOI'MM TUIIAM UIliX-l'IO,ELO6HbIX cucrem,
CO3gaBaeMble ClieHapry He3aBMCHMMbI — OJISI X 3allyCKa He TPE6YETC5{ IIporpamMmma autoconf.

autoheader WuctpymeHT miisa co3manus $aiyioB 1mabsoHOB omneparopoB C #define Oist MCMOMb30BaHUS B
configure

autom4te O6epTKa 1151 Makpornpolieccopa M4

autoreconf ABromatnuecku 3amyckaeT autoconf, autoheader, aclocal, automake, gettextize u libtoolize

B IIPaBMJIbHOM TIOPSIIKE, YTOObI CIKOHOMMUTb BpEMS, MPU BHECEHMM M3MEHEeHMI B (aiisibl
rabsioHoB autoconf 1 automake.

autoscan [Tomoraet cosgaThb ait configure.in JIs1 MakeTa MPOTPaMMHOTO ObecIieueHus; TpoBepsieT
UCXOOHbIe (alibl B JepeBe KaTajJoroB, MIIET B HUX PacIpOCTpPaHEHHbIE IIPOOJIEMBbI C
MIepeHOCUMOCTbIO U co3maeT dait configure.scan , KOTOPbIV SIBJIIETCSI TpelBapUTETbHBIM
daitsiom configure.in [JId MaKeTa.

autoupdate W3meHset dait configure.in , BbI3bIBAIOIIMI MaKpochl autoconf 1o Ux crapbiM MMeHaM IJIst
MCIIOIb30BaHMS TEKYIIMX MMEH MaKpOCOB

ifnames [Tomoraer nmpu Hamucanuu ¢aivia configure.in [JIS1 TIAKeTa; BBIBOOUT MOEHTUOUKATOPBHI,
KOTOpbIE MCITOJIb3YeT TMaKeT B YCJIOBHBIX BbIpaskeHusx mpenpoiieccopa C. (Eciu maker yske
ObLJT HACTPOEH MJIT HEKOTOPOM MEePEeHOCHMMOCTH, 3Ta MporpaMma MOXKET ITOMOYb OIpeNesnTh,
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YTO HY)KHO IPOBEPUTDH clieHapuio configure. OH Takke MOXKET 3arOJHUThL ITPoGesibl B (daiiie
configure.in , CreHEpMpPOBAaHHOM KOMaHAOM autoscan.)
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8.47. Automake-1.17

[Taker Automake comepskut rporpammsbl renepauyy Makefile nst ucronb3oBanms ¢ Autoconf.

IIpubusuTeIbHOE MeHee 0.1 SBU (okosno 1.6 SBU c Tectamn)
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 121 MB

MMPOCTPAHCTBO:

8.47.1. YcTaHOBKa naketa Automake

INonrorosrTe Automake K KOMIMJISLIUN:

‘./configure --prefix=/usr --docdir=/usr/share/doc/automake-1.17 ‘

CroMOWIMpYyITe TTaKeT:

‘make ‘

Ucnonb3oBaHue YeTbIpeX IIapaJlyieJIbHbIX BH,HHHI/II‘/JI YCKOpAEeT TEeCTUMPOBaHME OaXe Ha CUCTeMax C MEHbIINM
KOJIMYEeCTBOM JIOTUYECKUX SOepP M3-3a BHYTPEHHMX 3a€P>KEK B OTAECJ/IbHBIX TeCTax. YTto6BI IIPOTECTUPOBATD ITAKeT,
BBITIOJIHUTE:

make -jS((S(nproc)>4?S(nproc):4)) check

3amenute $((...)) KOJIMUECTBOM JIOTMYECKUX Sd7iep, KOTOPbIe Bbl XOTUTE UCIIOJIb30BaTh, €CJIM BbI He IIJIAHUpYyeTe
JCIIOJIb30BAaTh BCe.

YcTaHoBUTE TAKeT:

‘make install ‘

8.47.2. Copgepxumoe naketa Automake

VYcraHoB/IeHHbIE aclocal, aclocal-1.17 (>kecTko cBsi3aH ¢ aclocal), automake, n automake-1.17 (skecTko
MpPOrpaMMbi: cBsI3aH ¢ automake)
Co3gaHHbIe KaTaJIOTH: /usr/share/aclocal-1.17, /usr/share/automake-1.17, u /usr/share/doc/automake-1.17

KpaTtkoe onucaHue

aclocal I'enepupyer ¢aiibl aclocal .m4 Ha OCHOBe COAepsKUMOro (aiiia configure.in
aclocal-1.17 JKecrkas ccpuika Ha aclocal
automake VHCTpYMeHT [1Jis1 aBTOMaTU4eCKOro co3aHus Makefile.in 3 ¢daityioB Makefile.am [UTOGBI

co3marb Bce (aityibl Makefile.in 3amyCTUTE 3Ty IPOrPaMMYy B KaTajore BEpXHEro YPOBHS.
Ckanupysa ¢ait configure.in , OH aBTOMAaTMYECKM HAXOOUT BCe IOAXoAsiuue ¢Gaiibl
Makefile.am WM CO3HAeT COOTBETCTBYIOMIVI Makefile.in .]

automake-1.17 JKectkag ccpuika Ha automake
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8.48. OpenSSL-3.3.1

[Taker OpenSSL comepsKUT MHCTPYMEHTBI YIpaBJeHMsS U OUOJMOTEKM, OTHOCSIIMECS K Kpuirorpadumn.
OHy mosie3Hbl IJIsI MPeAOCTaBAeHus] Kpunrorpabmuyeckux QyHKUMIA OpyrMM mnaketam, Takum kak OpenSSH,
TIPUJIOSKEHMSIM 3JIEKTPOHHOM ITOUThI U Be6-6paysepam (a1 mocTymna K caiitam mo HTTPS).

IIpubusuTeIbHOE 1.7 SBU
BpeMsi COOPKU:
Tpebdyemoe aucKoBOe 883 MB
MPOCTPAHCTBO:

8.48.1. YcTtaHoBKa naketa OpenSSL

[Togrorosre OpenSSL K KOMIMISILIVIN:

./config --prefix=/usr \
--openssldir=/etc/ssl \
--libdir=1ib \
shared \
zlib-dynamic

CroMOmIMpyuTe maker:

‘make ‘

YT068I IIPpOTECTMPOBATh I1aKeT, BBIIIOJIHUTE:

\ HARNESS_JOBS=$(nproc) make test \

W3BecTHO, uTO omuH Tect, 30-test afalg.t, 3aBepimTcs oOlMOKONM, €Cau B sApe XOCTa He BKJIIOYEH IapaMeTp
CONFIG_CRYPTO_USER_API_SKCIPHER WJIM OTCYTCTBYIOT KaKye-mbo onuym, obecreunBamoimx peaamsannio AES
¢ CBC (manmpumep, koMOmHammss CONFIG_CRYPTO_AES ¥ CONFIG_CRYPTO_CBC  maM CONFIG_CRYPTO_AES_NI_
INTEL , ecau mporeccop nopaepskuaeTr AES-NI). B cyuae Heymauy ero MOXKHO CMeJI0 UTHOPMPOBATb.

YcTaHoBUTE TAKeT:

sed -i '/INSTALL_LIBS/s/libcrypto.a libssl.a//' Makefile
make MANSUFFIX=ssl install

I[O6aBbTe BE€pPCHUIO K MMEHM KaTaJiora JOKyMeHTalnu, YTOOBI CTPYKTYpa COOTBETCTBOBAJIA APYT'MM I1aKeTaM:

‘mv -v /usr/share/doc/openssl /usr/share/doc/openssl-3.3.1 ‘

ITo JKeJIaH10, YCTaHOBUTE JOIIOJIHUTEJIbHYIO JOKYMEHTalIo:

‘cp -vfr doc/* /usr/share/doc/openssl-3.3.1

'1. IIpumeuanue

Bbl pmomkHbl  06HOBUTH OpenSSL, Kkorma OymeT BbINMyIIEHA HOBas BEPCUS, MCIIPABJISIONIAS
ysizBumocTtu. Haumuas ¢ OpenSSL 3.0.0, cxema ympasnenust Bepcusmu OpenSSL ciemyer dopmaty
MAJOR.MINOR.PATCH. CoBmectumocts API/ABI rapantupyercst anst ogHoii 1 Toii ke OCHOBHOM
(MAJOR) Bepcun. Ilockonpky LFS ycraHaBiuBaeT TOMBKO 061Me 6GUMOIMOTEKM, HET HEOOXOIMMOCTU
MEePEKOMITMJIMPOBATD TAKeThl, KOTOPbIE CChIIAIOTCS Ha libcrypto.so wim libssl.so , npu 06HO8MEHUU
0o eepcuu ¢ mem e OCHOBHBIM nomepom eepcuul.

Bce samyiiieHHble MPOrpaMMbl, CBSI3aHHbIE C 3TUMM OMOIMOTEKaMM, IOCe OOHOBJIEHMSI HEOOXOIMMO
OCTaHOBUTb ¥ Ilepe3amycTuTb. s momydyeHust 6Gojee MOApOOHOM MHGOPMAIMM O3HAKOMBTECH C
COOTBETCTBYIOIIEN 3amuchio B Pasnen 8.2.1, «[Ipo6yieMbl ¢ OGHOBIEHMEM ».
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8.48.2. Copepxumoe naketa OpenSSL

YcTraHnoB/ieHHbIE c_rehash u openssl

MpOrpamMMmbi:

YcraHnoB/ieHHbIE libcrypto.so u libssl.so

OMOIMOTEeKN:

Co3gaHHbIE KaTaJIOTM: /etc/ssl, /usr/include/openssl, /usr/lib/engines u /usr/share/doc/openssl-3.3.1

KpaTtkoe onucaHue

c_rehash

openssl

libcrypto.so

libssl.so

910 Perl ckpuIit, KOTOpHBIN CKaHMpyeT Bce (aiyibl B KaTajore u J00aB/seT CUMMBOJIMYECKE
CCBUIKM K X Xelll-3HaueHusM. Mcrnonb3oBanne ¢_rehash cunraercs ycrapeBLIMM U TOKHO
ObITh 3aMeHeHO KoMaHAo openssl rehash

9TO MHCTPYMEHT KOMaHIHOW CTPOKM [JI MCIIOJIb30BAHMSI PA3IMUHBIX KPUITOrpahmyecKux
dyukimit 6ubmoreku OpenSSL u3 o6onoukn. Ero MOKHO MCIIOB30BaTh JJISI Pa3IMUHBIX
(YHKIMI, KOTOpBIE 3aJOKYMEHTVPOBaHbI B openssi(1)

peanusyeTr MIMPOKUIA CIIEKTP KPUIITOrpadmuecKux aJirOPUTMOB, UCIIOTb3yEeMbIX B Pa3/IMUHbIX
VMHTEPHET-CTaHJapTax. YCIYrM, TpefoCTaBasieMble 3TOM OUOIMOTEKOM, WCIOJb3YIOT
OpenSSL-peanuzaumio SSL, TLS u S/MIME, a taxke gjst peasmsaiiun OpenSSH, OpenPGP
Y IPYTUX KpUMTorpabmuyeckux CTaHJapTOB.

peanusyeT MPOTOKOJ GesornacHocTy TpaHcroptHoro ypoBHsa (TLS v1). On mpemoctasisier
6orarbiit API, mokyMeHTaI1i0 110 KOTOPOMY MOYKHO HATH B PyKOBOICTBE ssl(7)
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8.49. Kmod-33

[Taker Kmod comep>kut 61M6IMOTEeKY M YTYIIUTBI [JIsT 3aTPy3KM MOAYJIEN siapa.

ITpuonusuTenbHOE menee 0.1 SBU
BpeMsI COOPKM:

TpebyeMoe AMCKOBOE 11 MB
MPOCTPAHCTBO:

8.49.1. YcTaHOBKa naketa Kmod

INonrorosrre Kmod K KOMOMJISLINNA:

./configure --prefix=/usr
--sysconfdir=/etc
--with-openssl
--with-xz
--with-zstd
--with-z1lib
--disable-manpages

-

3HaueHNe mapaMeTPOB HACTPOVKMU:

--with-openssl

Srot napamertp no3sBosisier Kmod o6pabatsiBath curHatypbl PKCS7 nns mopynen simpa.

--with-xz, --with-z1ib u --with-zstd

9tu nmapameTpsl Mo3BossIIOT Kmod 06pabaThiBaTh CkaTble MOLY/IHU SIAPA.

--disable-manpages

oTa OIIIMA OTKJIIOUaeT reHepanmio CIipaBOYHbIX CTPaHNII, OJISI KOTOPbIX Tp66YETCSI BHEIIHSA IMMporpamMmma.

CroMnmInpyuTe maker:

make

Habopy TecToB sTOro makera HeOOXOOMMbI HEOOPAOOTAaHHbBIE 3ar0JIOBOYHbBIE (aljibl sapa (a He «OUMUIIEHHBIEY,
YCTaHOBJIEHHbIE paHee), HO 3TO BhIXOAMT 3a pamku LFS.

YcTaHOBUTE TTAKeT ¥ BOCCTAaHOBUTE HEKOTOPbIE CMMBOJIMUECKIME CChUIKY AJ1s1 coBMecTuMOocTy ¢ Module-Init-Tools
(makeToM, KOTOpbIM paHee ob6pabarbiBasl Momy/u simpa Linux). Cucrema cOOpPKM CO3AACT BCE 3TU CUMBOJIMYECKUE
CCBUIKM B /usr/bin , HO 3[leChb HaM HY>KHa TOJIbKO KomaHja Ismod, a Bce ocTajibHble CMMBOJIMYECKME CCHLTKU
IOOJI)KHBI BeCTU B /usr/sbin

make install

for target in depmod insmod modinfo modprobe rmmod; do
1n -sfv ../bin/kmod /usr/sbin/$target
rm -fv /usr/bin/$target

done

8.49.2. Copgepxxumoe nakera Kmod

YcraHoB/1eHHbIe depmod (ccpuika Ha kmod), insmod (cceuika Ha kmod), kmod, Ismod (cchuika Ha

MIporpaMmbi: kmod), modinfo (cchuika Ha kmod), modprobe (cchiika Ha kmod) n rmmod (cchuika
Ha kmod)

YcraHoB/IeHHbIE libkmod.so

OMOINOTEKM:
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KpaTtkoe onucaHue

depmod

insmod
kmod
Ismod

modinfo

modprobe

rmmod

1ibkmod

Cospgaer (aii 3aBMCHMMOCTEN Ha OCHOBE CMMBOJIOB HaliIEHHBIX B CYIIECTBYIOIIEM Habope MOIYJIEe;
9TOT (aiyl UCIOJIb3yeTCs IMporpammMoii modprobe 151 aBTOMATMUYECKOM 3arpy3Kyu HEeOOXOmVIMbIX
MO YJIEN

YcTaHaBaMBaEeT 3arpyykaeMblil MOAY/Ib B paboTaroliee siapo
3arpyskaeT 1 BbITpY>KaeT MOLYJIU siIpa
Cnmcok 3arpy>KeHHbIX B JaHHBIM MOMEHT MOIYJIEN

IIpoBepsier 0OBbeKTHBIN (aiiji, CBSI3aHHBIA C MOIYJIEM SIIpa, M OTOOpaykaeT BCIO MHMOpMAINMIO,
KOTOPYIO OH CMOT COOPaTh.

Ucnons3zyer dain 3aBucumocTelt, cosgaHHbii depmod, i1 aBTOMAaTWMYeCcKO 3arpysku
COOTBETCTBYIOILLIMX MOIYJIEN

BrIrpyskaetT Momysiu 13 paboTaloIIero sapa

Bbubnmoreka ucrnonb3yemasi IpYrMMM MporpaMMaMu JJjIsT 3arPy3KM M BbITPY3KM MOAYJIEN siapa
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8.50. Libelf n3 Elfutils-0.191

Libelf — sto 6ubmoreka mist o6pabotku dainoB ELF (Executable and Linkable Format - dbopmat ncmonmHsieMbIx
U CBSI3bIBAEMbBIX (halijiOB).

IpubusuTeIbHOE 0.3 SBU
BpeMs COOPKM:
TpebyeMoe AMiCKOBOE 127 MB
MPOCTPAHCTBO:

8.50.1. YcTaHOBKa naketa Libelf

Libelf siBnsieTcst yactbio maketa elfutils-0.191. Mcnonbsynre elfutils-0.191.tar.bz2 B kKauecTBe MCXOMHOTO apXMBa.

INTonrorosbre Libelf k kommuasumn:

./configure --prefix=/usr \
--disable-debuginfod \
--enable-libdebuginfod=dummy

CrOMOWIMpYITE TTaKeT:

‘make ‘

YT06BI IMPpOTECTMPOBATDH ITaKET, BBIITOJIHUTE!

‘make check ‘

Ycranosurte Tonbko Libelf:

make -C libelf install
install -vm644 config/libelf.pc /usr/lib/pkgconfig
rm /usr/lib/libelf.a

8.50.2. Copgepxumoe naketa Libelf

YcTaHoBJIeHHBIE libelf.so
OMOIMOTeKM:
Co3zaHHbIe KaTaJIOTM: /usr/include/elfutils

KpaTtkoe onucaHue

libelf.so Copepskut bynkuyu API gnst 06pabotky 06beKkTHbIX (ainoB ELF
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bubnmoreka Libffi mpemocrasisieT mepeHOCHMbIN BbICOKOYPOBHEBBIV MPOTPaMMHBIN MHTEPGENC IJI PasIMUHbIX
COIJIALLIEHM} O BbI30BAaxX. DTO TO3BOJIIET MPOrPaMMUCTY BbI3bIBATh JIIOOYIO (GYHKIMIO, YKA3aHHYIO B OMMCAHUU
mHTepdelica BbI30Ba BO BpEMS BbITTOJTHEHMSI.

FFI pacumdpoBbiBaeTcs Kak uHTepdeic BHemmHMX ¢GyHKiuii. FFI mo3Boisier mporpaMmme, HalmMCaHHOM Ha OTHOM
SI3bIKE, BBI3BIBATh IIPOrPaMMYy, HalIMCAHHYIO Ha IPyroM s3bike. B vactHocTH, Libffi MoskeT o6ecrieunTs CBSI3b MEKIY
MHTEpPIIpeTaTopoM, TakuM Kak Perl mmm Python, n nopmporpammamu o61iieir 6ubmmorekn, HancaHnHbiMy Ha C min

C++.

IIpu6ausuTebHOE 1.7 SBU
BpeMsi COOPKU:

TpebyeMoe AMiCKOBOE 11 MB
MPOCTPAHCTBO:

8.51.1. YctaHoBKa naketa Libffi

'i IIpumeuanue

Kak u GMP, Libffi cobupaercs ¢ yueToMm onTuMmu3sanmii, crienyuUUHbIX 715 MCIIOIb3yeMOT'O IIpolieccopa.
[Tpu c6opke AJIsI APYTOM CUCTEMbBI M3MEHUTE 3HAUEHME TTapaMeTpa --with-gcc-arch= B CJIEOYIOIIEN
KOMaHJie Ha MM apXUTEKTYPbI, IIOJTHOCTHIO PeaIM30BaHHON ITPOLIECCOPOM B 3TOM cucteMe. Ecim aToro
He clesaTh, BCe MPUIOKEHMs, cChlIaromymecs Ha 1ibffi, OyayT BbI3bIBaTh ominoKy «Illegal Operation -

HEJOITyCTMas1 orepanmsi».

IMTogrorosrre Libffi kK kommmsaimn:

./configure --prefix=/usr
--disable-static
--with-gcc-arch=native

\
\

3HaueHMe mapaMeTpoB configure:

--with-gcc-arch=native

Yo6enurech, uto GCC ontummusupyercs Ajs TeKyllei cucreMbl. Ecyii 3HaueHMe He yKa3aHO, TO apXUTEKTypa
CUCTEMbI YTaJibIBAETCS ¥ CreHEepUPOBAHHbIN KO, MOXKET OBbITh HENPaBWIbHBIM. EC/iM creHepupOBaHHbBIN KOJ,
OyzeT CKOMMPOBAH U3 POIHO CHCTEMBI B MEHEE MOIIIHYIO, MICIIO/Ib3YITE apXUTEKTYPY MEHEee MOIIHOM CUCTEMBbI
B KauecTBe MapaMmeTpa. JlomoHUTe/IbHbIe CBeIeHNS 00 aJIbTepHATUBHBIX TUIAX CUCTEM CMOTPUTE B ONUCAHUU
napamempos x86 e pykosodcmee GCC.

CROMIIMJIMPYIATE TIAKET:

‘make

YT0681 IMPpOTECTMPOBATDH ITaKET, BBITIOJIHUTE!

‘make check

YcTaHoBUTeE TAKeT:

‘make install

8.51.2. Cogepxxnmoe naketa Libffi

YcTaHOB/IeHHBbIE libffi.so
OMOIMOTeKM:

201


https://gcc.gnu.org/onlinedocs/gcc-14.2.0/gcc/x86-Options.html
https://gcc.gnu.org/onlinedocs/gcc-14.2.0/gcc/x86-Options.html

JInnykc c vyns - Bepcens 12.2

KpaTtkoe onucaHue

libffi Copepskut BHemIHMI uHTepdeiic mist API-dbyukumin
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8.52. Python-3.12.5

[Taker Python 3 comepkut cpemy paspaborunka Python. Ero MoOXXHO 1cCHOMB30BaTh MOJjIsI OOBEKTHO-
OPMEHTMPOBAHHOTO IMPOTPaMMMPOBAHMsI, HAMMCAHUSI CKPUIITOB, IPOTOTUIIMPOBAHMUS OOBIINX IPOrpaMM U
paspaboTKa 11eJIbIX TpWIoKeHnit. Python — 3To MHTepIpeTupyeMbIil SI3bIK TPOrpaMMUPOBAHMSL.

IIpubusuTeIbHOE 2.2 SBU
BpeMs COOPKM:
TpeGyemoe AucKOBOE 530 MB
MPOCTPAHCTBO:

8.52.1. YcTtaHoBKa nakerta Python 3

[TogrorosbTe Python K Kommmisiym:

./configure --prefix=/usr \
--enable-shared \
--with-system-expat \
--enable-optimizations

3HayeHye MapaMeTpPoB HACTPOIKM:

--with-system-expat
OTOT mapaMeTp BbIMOJTHSET JIMHKOBKY C CUCTeMHOU Bepcueir Expat.
--enable-optimizations
OTOT IMapamMeTp II03BOJIIeT BBHINOJHUTL OOIIMPHbIE, HO OTHMMAIOIIME MHOTO BpEeMeHM, [elCTBUS

no ontumuszauuu. VHTepmperarop cobupaeTcsl OBakAbl; TeCTbl, BbIMIOJIHEHHbIe TP TEPBOI COOPKe,
VCIIONb3YIOTCS AJ1s YTydllieHus puHaIbHOM BEPCUMA.

CROMIIMJIMPYIATE TIAKET:

make

M3BecTHO, UTO HekoTopble TecThl Python yHorma 3aBucaloT Ha HeolpedesieHHbIN CPOK. UTOOBI MPOTECTUPOBAThH
TIaKeT, 3aIyCTUTE HAOOp TECTOB, YCTAHOBUB 2-MUHYTHBIN JIMMUT BPEMEHM IJIS1 KaXKIOTO TECTOBOTO IMpUMepa:

make test TESTOPTS="--timeout 120"

Ha MmepnjeHHOV cucTeMe BaM MOKET IMOTPeOOBAThCS €IE YBEIUMYUTh OrpaHumdyeHue mo Bpemenu, u 1 SBU
(u3mepsiercs pu cbopke Binutils - [Tpoxon 1 ¢ ucnonbs3oBannem ogHoro siapa LIIT) gomskHo 6bITh JOcTaTouHO. B
IIPOlLieCcCe BBIMTOJIHEHMSI HEKOTOPBIX TECTOB OBIBAIOT COOM, TOITOMY HAGOp TECTOB aBTOMATMYECKM Iepe3aIryCcKaeT
HeyIayHO 3aBepIIEHHbIe TeCThl. EC/ii cHavasa TecT He MPONEeH, HO MTPOViIeH Py TIOBTOPHOM 3aITyCKe, €ro CJIeAyeT
CUMTATD MTPOVIEHHBIM.

YcTaHoBUTeE TAKeT:

make install

B HEKOTOphIX MecTaxX KHWUTM, Mbl MCIIOJIb3yeM KOMaHAy Ppip3 I YCTaHOBKM IIporpamMm 1 Momysieii Python
3 OT MMEHM IIOJIb30BaTesid root. DTO MPOTMBOPEUUT peKOMeHZaluyu paspaborumkoB Python: ycraHaBiMBaTh
MaKeThl B BUPTYaJbHYIO Cpeny WM AOMAIIHMIA KaTaJor OObIYHOTO I0JIb30BaTe s (ITyTeM 3amycka pip3 oT uMeHu
9TOrO MOJib30BareJist). [I09TOMy BCSKMIA pa3 MpK MCIIONb30BaHMM Pip3 OT MMEHM IOJIb30BATesIs root MOSBIISIETCS
MHOTOCTPOUYHOE TIpeayIpesKIeHne.

OcHOBHas TpUYMHA 3TOV peKOMeHAAIY — 136ekaTh KOHGIMKTA C CUCTEMHBIM MEHEe’KEpPOM ITaKeToB (HarpumMep,
dpkg), Ho B LFS Her o61iecucTeMHOro MeHeskepa MakeToB, TakK YTO 3TO He mpobsiema. Kpome Toro, pip3 Gymer
TIBITATbCS IPOBEPSITH HAJIMUME HOBOM BEPCUM IMPU KaxkAoM 3arrycke. [ToCcKobKy paspellieHre JOMEHHbIX MMEH B
cpene chroot LFS ellie He HacTpoeHO, OH He CMOXKET ITPOBEPUTH Ha/IMUMe HOBOM BEPCUY U BBIAACT IIPeNyIIPesKIeHNE.
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Kak Tonbko mbl 3arpysum cuctemy LFS 1 HacTpoum cereBoe momk/IroueHue, pip3 BbIAACT IpedyIpesxaeHue,
coo0l1aoIIee MOJIb30BaTeI0 O HEOOXOAMMOCTM OOHOBUTH €ro C IMOMOIIBIO MpeaBapuUTeIbHO cobpaHHOro whi-
daiima B PyPI (Bcakuit pas, korma Oymer moctymHa HoBasti Bepcus). Ho LFS cumraer pip3 wactbio Python3,
IIOSTOMY €ro He cjieayeT OOHOBJISTh OTAebHO. Kpome Toro, obHosieHnne u3 whl-daiiia He COOTBETCTBYET 1Ien
mpoekTa — cobpaThb cucTteMy Linux M3 MCXOZHOTO KOma, MOITOMY IpenyIpekaeHue O HOBOV Bepcuu pip3
ciemyeT UrHOpMpoOBaTh. [1o kesaHMIO, BbI MOKETe OTK/IIOUMTH BCe MpenyIpeskieHne, Co3naB Caeayrommin ainn
KOHUrypauym:

cat > /etc/pip.conf << EOF
[global]

root-user-action = ignore
disable-pip-version-check = true
EOF

! BasxHo

B LFS 1 BLFS mbI cobupaem 1 ycTaHaBaMBaeM Momysiu Python ¢ momMoiiibio KomaH bl pip3. Yoenurtech,
yTO KOMaHma pip3 install B o6enx KHUrax 3amycKalOTCS OT MMEHM ITOJIb30BaTesis root (€C/y TOJIbKO
OHa He JIJI1 BUPTyasibHOI cpenbl Python). 3amyck pip3 install ot uMenn nosb3oBaTesis 63 MOJTHOMOUMI
root MOKET ITOKa3aTbCs HOPMAaJIbHbIM, HO 3TO MPUBEAET K TOMY, UTO YCTAHOBJIEHHBIN MOMYJb OymeT
HEIOCTYIIEH IJIST APYTUX IOJIb30BaTesIei.

Komanma pip3 install mo ymosmuyaHuio He TNpPMBEOET K aBTOMATMUYECKONM II€pPEeyCTAaHOBKE YiKe
YCTaHOBJIEHHOTO Momysist. UToObl MCIOIb30BaTh KoMaHAy pip3 install mis oGHOBIeHMS MOMYJIsT
(mammpumep, ¢ meson-0.61.3 mo meson-0.62.0), no6aBbTe mapaMeTp --upgrade B KOMaHJIHYIO CTPOKY.
Ecnu o kakoii-To mpuunHe HeOO6XOAVMO TTOHU3UTH BEPCUIO MOAYJISI MJIU TIEPEYCTAaHOBUTD TY K€ BEPCHUIO,
UCIIONb3YIATe TIapamMeTp --force-reinstall --no-deps

ITo skeyTaHMIO YCTAaHOBUTE IIpeIBapUTEIbHO OT(GOPMATUPOBAHHYIO JOKYMEHTAIMIO:
install -v -dm755 /usr/share/doc/python-3.12.5/html
tar --no-same-owner \
-xvf ../python-3.12.5-docs-html.tar.bz2
cp -R --no-preserve=mode python-3.12.5-docs-html/* \
/usr/share/doc/python-3.12.5/html

3HayeHMe KOMaHJ, YCTAHOBKY JOKYMEHTALMN:

--no-same-owner (tar) u --no-preserve=mode (Cp)

[TapameTpbl 06ecreYnBalOT, YTO yCTAHOBJIEHHbIE (DalIbl MMEIOT KOPPEKTHbIE ITpaBa ¥ Biazesibiia (aijios.
Wcnionb3oBanme tar 6e3 3TuX rmapaMeTpoB IIPUBEIET K yCTaHOBKe (DalyIoB ¢ TpaBaMM MOJIb30BATEJIST CO3aBIIIETO
apxuB 1 (aiibl 6yIyT MMETh OrpaHUYEHHbIe pa3pelleHNus.

8.52.2. Cogepxxumoe naketa Python 3

YcraHoB/1eHHbIE 2t03, idle3, pip3, pydoc3, python3 u python3-config
MPorpaMmbI:

YcTraHoB/1eHHbIe libpython3.12.so u libpython3.so

OMOINOTEKM:

Co3gaHHbIe KaTa/JI0Tu: /usr/include/python3.12, /ust/lib/python3 u /usr/share/doc/python-3.12.5

KpaTkoe onucaHue

2t03 nmporpamma Ha Python, kotopast untaet daiibl HamicanHble Ha Python 2.x, mpuMeHsieT K HUM cepuio
M3MEHEeHUI U TIepeBOAUT UX B BamaHbIM Kox Python 3.x.
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CKpUMT-00epTKa, KOTOPbIM OTKpbIBaeT rpaduveckuil pemakTop ¢ nopaepskkoi Python. [Iis 3amycka
9TOr0 CKpUIITA, eper, ycTaHoBKoi Python Heobxomumo ycranoButh Tk, utro6s1 Mmomyib Tkinter Python
6bLT COOpaH.

YcTaHOBILMK ITakeToB A1 Python. Bbl MoskeTe MCIIoIb30BaTh pip A/ YCTAaHOBKM ITAKETOB M3 KaTaiora
PyPI (Python Package Index) u Apyrux MCTOUHMKOB.

MHCTPYMEHT IOKyMeHTauuu Python

9TO MHTepIpeTarop st Python, MHTeprnipeTupyeMblit, MHTEPAKTUBHbIN, 00beKTHO-OPMEHTUPOBAHHBIN
SI3bIK IIPOT'PAaMMMUPOBAHMS
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8.53. Flit-Core-3.9.0

Flit-core — aro vactp Flit, mpegHasHaueHHast Aj1s1 COOPKY AUCTPUOYTMBA (MHCTPYMEHTA JIJIST YIIAKOBKM MTPOCTHIX
mopynen Python).

IpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 1.6 MB
MPOCTPAHCTBO:

8.53.1. YcTtaHOoBKa naketa Flit-Core

Cobepure naxer:

‘pip3 wheel -w dist --no-cache-dir --no-build-isolation --no-deps S$SPWD

YcTaHoBuUTe MTaKeT:

‘pip3 install --no-index --no-user --find-links dist flit_core ‘

3HaueHMe MapaMeTpoB KoHUrypauuu M KOMaHA pip3:
wheel
OTa KoMaH[ia co3naeT apxuB wheel 17151 3TOrO Nakera.
-w dist
YKka3bIBaeT pip MOMeCTUTb CO3[JaHHbI/ apXMB B KaTaJor dist.
--no-cache-dir
He no3BossieT pip KomipoBaTh CO30aHHbIM wheel-TlakeT B KaTaJior /root/.cache/pip
install
OTa KOMaH/la yCTaHaBJIMBaeT MakKerT.
--no-build-isolation, --no-deps U --no-index
DTy napaMeTpbl IIPeqOTBPAIIAIOT MoJTyueHne hanaoB u3 oHjanH-penosutopus makeros (PyPI). Eciu makeTtsr

YCTaHOBJIE€HbI B IIPABUJIbHOM IIOPSAAKE, TO HET HEO6XO,ELI/IMOCTI/I 3arpy>kaTb KaKye-moo Cl)aIL/'IJ'IbI; ST IMapaMeTPbI
YCUJINBAIOT 6e30I1aCHOCTb B cJiy4dyae OLLMOKM MOJIb30BaTeIs.

--find-1inks dist
YkasbIBaeT pip uckaTb apxuBbl wheel B kaTasore dist.

8.53.2. Copgepxxumoe naketa Flit-Core

Co3paHHble KaTaJIOTH: /usr/lib/python3.12/site-packages/flit core wu  /usr/lib/python3.12/site-packages/
flit_core-3.9.0.dist-info

206



JInnykc c vyns - Bepcens 12.2

8.54. Wheel-0.44.0

Wheel — 310 6MbmmoTteka Python, KoTopast IBJITeTcsl 3TaJIOHHONM peajm3aliyeii CTaHaapTa YIIaKOBKY IPOrpaMM Ha
si3bike Python.

IpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 1.5 MB
MPOCTPAHCTBO:

8.54.1. YctaHOoBKa naketa Wheel

Crommmupyyite Wheel ¢ TOMOIIIbIO C/ieqyIONIeil KOMaH Ibl:

‘pip3 wheel -w dist --no-cache-dir --no-build-isolation --no-deps S$SPWD

Vcranosute Wheel:

‘ pip3 install --no-index --find-links=dist wheel

8.54.2. Copgepxxumoe naketa Wheel

YcTaHoB/IeHHbIE wheel
MporpaMmbi:
Co3paHHbIe KaTaJIOTH: /ust/lib/python3.12/site-packages/wheel " /ust/lib/python3.12/site-packages/

wheel-0.44.0.dist-info

KpaTtkoe onucaHue

wheel 57O yTMIMTA /1T pacIakKOBKYM, YIIAKOBKY MM ITpeobpa3oBaHust wheel-apxuBoB
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8.55. Setuptools-72.2.0

[TakeT Setuptools 5TO MHCTPYMEHT, UCITOJIb3yEMBIN IJIS1 3arPy3Ku, COOPKM, YCTAHOBKM, OOHOBJIEHUSI U yOaJI€HUSI
nmaketoB Python.

IpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 35 MB
MPOCTPAHCTBO:

8.55.1. YcTtaHOBKa nakeTta Setuptools

Cobepure naxer:

‘pip3 wheel -w dist --no-cache-dir --no-build-isolation --no-deps S$SPWD

YcTaHoBuUTe MTaKeT:

‘ pip3 install --no-index --find-links dist setuptools ‘

8.55.2. Copgepxumoe naketa Setuptools

Co3paHHbIe KaTa/IOTH: /ust/lib/python3.12/site-packages/ distutils_hack, /usr/lib/python3.12/site-packages/
pkg resources, /ust/lib/python3.12/site-packages/setuptools, and /usr/lib/python3.12/
site-packages/setuptools-72.2.0.dist-info
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8.56. Ninja-1.12.1

Ninja - HeGosbIIIAST CUCTEMA COOPKM OPMEHTUPOBAHHASI HA CKOPOCTb.

IIpubusuTeIbHOE 0.2 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 37 MB
MIPOCTPAHCTBO:

8.56.1. YcTaHOoBKa naketa Ninja

[Tpu 3amycke ninja 06bIYHO UCITOJIb3YeT MAKCMMAIbHOE KOJIMYECTBO TPOIECCOB MapaiiesbHO. [1o ymMomuanuio ato
KOJIMYECTBO SIJiep B CUCTEME IUTIOC IBa. B HEKOTOPBIX CTydasix 3TO MOKET IIPUBECTH K IMeperpeBy IMpolieccopa mUimn
HexBaTKe MaMsTi B cucteMe. Korga ninja Bbi3bIBaeTCs M3 KOMaHIHOM CTPOKM, Tiepeada napamerpa -jN orpaHuumt
KOJIMUECTBO MapaJIIeJIbHBIX MpoIieccoB. HekoTopble MakeThl BCTPAMBAIOT BBIMOJHEHME Ninja M mapaMeTp -j He
nepeaeTcs.

Wcnonb3oBaHme TIPUBENEHHON HIDKE Heobs3amenbHOol TPOLenyphbl IO3BOJISIET TIOJb30BATEII0 OTPAHUYUTH
KOJIMYECTBO TMapasijieIbHbIX MPOLIECCOB C MOMOIIbI0 iepemeHHO OKpy>keHMst NINJAJOBS. IIpumep, HacTpoiiKku:

export NINJAJOBS=4

OrpaHNYNUT ninia YeTbIpbMA I1apaJlJIeJIbHbIMU ITpOLieCCaMM.

[To skemanuio, moOaBbTE€ BO3MOXKHOCTb MCIIOIb30BaTh IepeMeHHYI0 OKpykeHUs: NINJAJOBS, BbImosHuB
CJIeqyIONTyI0 KOMaHay:

sed -i '/int Guess/a \

int  j = 0;\

char* jobs = getenv( "NINJAJOBS" );\
if ( jobs != NULL ) j = atoi( jobs );\
if ( j > 0 ) return j;\

src/ninja.cc

CobepuTe Ninja ¢ MOMOILBIO KOMaH/IbI:

python3 configure.py --bootstrap

3HaueHMe MapaMeTpPoOB COOPKM:

--bootstrap
OT1oT mapameTp nepecrtpauBaeT Ninja Mo TEKYIITYIO CUCTEMY.

TecTbl 3TOrO NMaKeTa He MOT'YT OBbITh BBIIIOJTHEHHI B cpene Chl‘OOt, TaK KaK IJIsI HUX Tpe6yeTC$[ cmake.

YcTaHOBUTE MTAKeT:

install -vm755 ninja /usr/bin/
install -vDm644 misc/bash-completion /usr/share/bash-completion/completions/ninja
install -vDm644 misc/zsh-completion /usr/share/zsh/site-functions/_ninja

8.56.2. Cogepxumoe naketa Ninja

YcTranoB/ieHHbIE ninja
MporpaMmbI:

KpaTtkoe onucaHue

ninja aTO cucremMa c6opku Ninja
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8.57. Meson-1.5.1

Meson — 3To cucTemMa COOPKU C OTKPBITHIM MCXOOHBIM KOIOM, pa3paboTaHHas TaKUM 06pa3oM, YTOObI ObITh OUEHb
OBICTPOI ¥ MAaKCUMAaJTbHO YIOOHO IJI51 TTOJTb30BaTeJIs.

IpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 43 MB
MPOCTPAHCTBO:

8.57.1. YcTaHOBKa naketa Meson

Cxommmunpyite Meson ¢ ITOMOIIIBIO CeAYIOIIEeN KOMaHIbI:

‘pip3 wheel -w dist --no-cache-dir --no-build-isolation --no-deps S$SPWD

Ilnst Habopa TeCcToB TPeOYIOTCS HEKOTOPbIE MaKeThl, Bbixonsiye 3a pamku LFS.

YcTaHoBuUTe TaKeT:

pip3 install --no-index --find-links dist meson
install -vDm644 data/shell-completions/bash/meson /usr/share/bash-completion/completions/meson
install -vDm644 data/shell-completions/zsh/_meson /usr/share/zsh/site-functions/_meson

3HaueHue ImapamMmeTpoB YCTAHOBKU:

-w dist
[Tomeraet cobpaHHbiii wheels B kaTasor dist.

--find-1inks dist
VcranasiauBaeT wheels 13 Karasora dist.

8.57.2. Cogepxmnmoe naketa Meson

YcTaHoB/IeHHbIE meson

MporpaMmbi:

Co3paHHbIe KaTa/IOTH: /usr/lib/python3.12/site-packages/meson-1.5.1.dist-info u /usr/lib/python3.12/site-
packages/mesonbuild

KpaTtkoe onucaHue

meson BbICOKOHpOI/IBBO,EU/ITEIIbHaH cucrema C60pKI/I
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8.58. Coreutils-9.5

[Taket Coreutils comepsKUT OCHOBHbIE YTUJINThI, HEOOXOAMMBIE KasKIOM OIEePalIOHHONM CUCTEME.

IIpu6nusuTenbHOE 1.1 SBU
BpeMsI COOPKM:
Tpebdyemoe qucKOBOE 173 MB
MPOCTPAHCTBO:

8.58.1. YcTaHOBKa nakerta Coreutils

Cranpmapt POSIX Tpebyet, uTo6bI porpamMmbl naketa Coreutils mpaBmibHO pacro3HaBa CMMBOJIBI IaXKe B CTyJae,
€CJIM VICTIOTb3YIOTCS MHOTOOanTOBbIe JIoKayi. ClieyIoNIui aTy UCIIPaB/isieT HeCOOTBETCTBYE 3TOMY TPeOOBaHMIO,
d TaK>Ke Jpyrue OLLII/I6KI/I, Kacarwl1yecsa MHTepHallYMIOHa/IN3alun:

patch -Np1 -i ../coreutils-9.5-i18n-2.patch

'i IIpumeuanue

B sTrom narue 656110 06HApPY:KEHO MHOTO OIIMO0K. Coob111ast 0 HOBBIX OlIMOKax paspadorumnkam Coreutils,
CHayasia IpoBepbTe, BOCIIPOMU3BOISITCS JIM 3TU OLIMOKM 6e3 3TOTO UCIIPABIEHNS.

Teneps noprorossTe Coreutils K KOMIMIISIINNM:

autoreconf -fiv

FORCE_UNSAFE_CONFIGURE=1 ./configure \
--prefix=/usr \
--enable-no-install-program=kill, uptime

3HaueHMe IapaMeTpPoOB HACTPOMKI:

autoreconf
[Tatu @y MHTEpHAUMOHAIM3AUMM WM3MEHWI CUCTEMY COOpKM I1akeTa, Mo3TOMy (aiibl KoHpUrypaumm
HeOoOXOIMMO CreHepUpOBaTh 3aHOBO.
FORCE_UNSAFE_CONFIGURE=1
OTa nmepemMeHHas Cpelbl TO3BOJISIET COOPATh MaKEeT OT MMEHM ITOJIb30BaTeIs root.
--enable-no-install-program=kill, uptime
Hasnauenme sroro mapamerpa — 3ampetuth Coreutils ycraHaBaMBaTh IIpOrpaMMbl, KOTOpbIe OyIyT
YCTaHOBJIEHBI IPYTUMU TTaKeTaMU.

CroMOmInpymTe maker:

make

Ecsin BBl He nlaHMpyeTe 3arycKaTh HAOOp TECTOB, MepeiauTe K pasfeny « YCTaHOBKA TaKkeTa».

Temnepp HabOp TeCTOB roToB K 3amycky. CHauaja 3amyCTUTE TeCThbl, IpegHa3HAueHHbIe MJIS 3allycKa OT MMEHMU
MTOJIb30BaTeJIs root:

make NON_ROOT_USERNAME=tester check-root

Mb1 cobupaemMcsl BBITIOJIHUTb OCTa/IbHbIE TECTbI OT MMEHM IOJIb30BaTesisi tester. HekoTopele TecTbl TpeOyIOT,
YyTOOBI T0JIb30BATEIb ObLT YUJIEHOM O0Jiee ueM OJHOM TPyMIbl. UTOOBI 3TM TECThl HE ObUIM MPOITYIIEHBI, JOOaBbTE
BPEMEHHYIO TPYTIITY ¥ BKJIIOUMTE B HEE MMOJIb30BaTesIs tester:

groupadd -g 102 dummy -U tester

WcripaBbTe HEKOTOPbBIE pa3pelieHys, YTOObI MOJIb30BaTe b 6€3 TTOJTHOMOUMIA root MOT KOMITMJIMPOBATD U 3aITyCKaTh
TECThI:

chown -R tester . ‘
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Temnepp 3amycTuTe TeCTbl (MCTHOMB3YsT /dev/null IJI1 CTaHOAPTHOIO BBOJA, MHAUe IBa TEeCTa MOTYT ObIThb
He mpoygeHsl npu c6opke LFS B rpadmueckom tepmmuaie, i ceance SSH, mam GNU Screen, mocKomabKy
cTaHmapTHbIM BBog, nofakiaoueH K PTY u3 xoct-guctpmbyTtuBa, a y3en ycrporctBa ajsa takoro PTY HemocTymneH
u3 cpenpl chroot LFS):

su tester -c "PATH=SPATH make -k RUN_EXPENSIVE_TESTS=yes check" \
< /dev/null

VianuTb BpeMeHHYIO TPYIIy:

groupdel dummy

W3BecTHO, UTO IBa TECTa, tests/cp/preserve-mode.sh U tests/mv/acl.sh , 3aBepIIAIOTCSI HEYAAYHO B Cpefie
chroot, HO TPOXOJST YCITEIIHO B COOPAaHHOM CUCTEME.

YcTaHoOBUTE TAKeT:

make install

[TepemecTyTe MpoOrpamMmbl Tyza, i€ OHM TO/DKHBI ObITh B COOTBETCTBME O crielmduranysvu FHS:

mv -v /usr/bin/chroot /usr/sbin
mv -v /usr/share/man/man1/chroot.1 /usr/share/man/man8/chroot.8
sed -i 's/"1"/"8"/' /[usr/share/man/man8/chroot.8

8.58.2. Copgepxnmoe naketa Coreutils

VYcraHoB/1eHHbIE [, b2sum, base32, base64, basename, basenc, cat, chcon, chgrp, chmod, chown,

IIpOrpaMMmbi: chroot, cksum, comm, cp, csplit, cut, date, dd, df, dir, dircolors, dirname, du, echo,
env, expand, expr, factor, false, fmt, fold, groups, head, hostid, id, install, join, link,
In, logname, Is, md5sum, mkdir, mkfifo, mknod, mktemp, mv, nice, nl, nohup, nproc,
numfmt, od, paste, pathchk, pinky, pr, printenv, printf, ptx, pwd, readlink, realpath,
rm, rmdir, runcon, seq, shalsum, sha224sum, sha256sum, sha384sum, sha512sum,
shred, shuf, sleep, sort, split, stat, stdbuf, stty, sum, sync, tac, tail, tee, test, timeout,
touch, tr, true, truncate, tsort, tty, uname, unexpand, uniq, unlink, users, vdir, wc, who,
whoami 1 yes

YcTaHoB/IeHHbIE libstdbuf.so (in /ust/libexec/coreutils)
OMOIMOTeKM:
Co3gaHHbIe KaTaJIOTM: /usr/libexec/coreutils

KpaTtkoe onucaHue

[ OT0 KOMaHAa /ust/bin/[, KoTopasi SBJIsIeTCsl CMHOHMMOM KOMaH[ bl test

base32 Komupyet u nexogupyeT naHHbIe B COOTBETCTBUM cO crienmdukaiyen base32 (RFC 4648)

base64 Konupyet u nexogupyeT naHHbIe B COOTBETCTBUM cO crienndukaiyen base64 (RFC 4648)

b2sum BoiBoguT M rpoBepsieT KOHTposibHble cymmMbl BLAKE2 (512-6uTHbIe)

basename VYnasnser 110601 yTh U 3amaHHbIN cypdUKe U3 uMeHn daiia

basenc Kogupyer mim nekonupyeT gaHHbIE C UCIIOTb30BaHMEM PA3INYHBIX aJITOPUTMOB

cat [Tpucoenuusiet (aivibl K CTaHZAPTHOMY BBIXOJHOMY MOTOKY

chcon V3meHsIeT KOHTEKCT 6e30MmacHOCTH AJ1s1 hailyIoB M KaTaJIoroOB

chgrp V3meHsieT B1afiesibIIEB I'PYIIIIbI 7151 (PalIoB ¥ AVPEKTOPUI

chmod W3meHseT paspelieHuss Kakgoro ¢aiia Ha 3aJaHHBIM  PEXUM; pEeXKMM MOKET ObITb

JIM6O CUMBOJIbHBIM rnpeancraB/JIieHVMEeM BHOCHUMMBIX I/IBMeHEHI/II‘/)I, b0 BOCbMEPMYHBIM YMCJIOM,
NnpeaCTaB/JIdI0IINMM HOBbIE€ pa3pelieHns.
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env
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false

fmt
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install
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W3meHsieT mpyHAAJIEXXHOCTD (PalIoB ¥ AMPEKTOPUN TTOJIb30BaTEeIO W/MUJIU TPYIIIe
3amyckaeT KOMaH/y C YKa3aHHbIM KaTaJIOTOM B KaueCTBe KOPHEBOTO KaTajora /

BoeiBogut koHTposnbHyio cymmy Cyclic Redundancy Check (CRC) u konmuecTBO 6alTOB AJIsSI
KasKIOTO YKa3aHHOTO daiia.

CpaBHMBaeT Ba OTCOPTMPOBAHHBIX (aiiia, BIBOAS B TPU CTOJIOIA YHUKAIbHBIE M OOIIME CTPOKMA.
Konupyet daitib

Pas6uBaer 3amaHHbIM (aiyi HA HECKOJIbKO HOBBIX (haitJIOB, pasfessisi UX B COOTBETCTBUU C
3alaHHBIMM 11a6JIOHAMY WJTM HOMEpPaMM CTPOK ¥ BBIBOZS KOJIMYECTBO GAMTOB [IJIsT KasKIOTO HOBOTO
daita.

BblﬂaeT Y4aCTK CTPOK, BbI6I/IpaH YaCTU B COOTBETCTBMU C 3adaHHBIMM ITOJISIMU WJIN ITO3ULUSIMU

Orob6paskaeT TeKylllee IaTy ¥ BpeMsi B 3alaHHOM (opMaTe MM yCTaHaBIMBAeT CUCTEMHbIE IaTy U
BpeMmst

Kommpyer aiin, nucnonb3ys 3agaHHbI pasMep OJIOKa M KOJMYECTBO, IIPM HEOOXOmVIMOCTU
BBITIOJTHSISL TPe06pa3oBaHMsI Ha HEM.

Coobmiaer o6beM AOCTYMHOTO (M MCIOJNb3yeMOro) IOMCKOBOTO IPOCTPAHCTBA BO BCeX
CMOHTMPOBaHHBIX (DaMIOBBIX CUCTEMAxX WM TOJBKO B (aMOBbIX CUCTEMAX, COOepsKallMX
BbIOpaHHbIe DalIbl.

BorIiBoguT comepskMMoe 3aJaHHOTO KaTasiora (Tak ke, Kak koMaHa 1s)

BbIBOAMT KOMaHABI [JIS YCTAHOBKM TI€PEMEHHOV Cpenbl LS_COLOR [Jisi M3MEeHeHMs IIBETOBOW
CXeMbI, UCIOJIb3yeMoii 1s.

UsBiiekaeT yacTb(UacTy) KaTajaora 13 3aaHHOro(3aJaHHbIX) MMEeHU(MMEH )

Coo6u_[aeT 00beM JAVICKOBOT'O IMPOCTPaHCTBA, MCIIOJIb3yeMOI'O TEKYIIMM KaTa/JIO'OM, Ka>KAbIM U3
3aJaHHbIX KaTaJIOT'OB (BKJIIO‘IEISI BCe l'IO,H,KaTEUIOI‘I/I) WMJIN Ka>KObIM U3 3adaHHBbIX (1)8]71]108.

OrobpaskaeT yKasaHHbIE CTPOKU

3amyckaeT KOMaHy B MOAVMUIIMPOBAHHONM Cpeie OKPYKEHMSI
KonBepTupyeT cCMMBOJIbI TaOYIISIIIYU B IIPOOEJTBI

Bbrunciisier BoIpaskeHMst

BBIBOOUT MTPOCThIE MHOKUTEJM YKA3aHHBIX IIEJIBIX UMCET

Huuero He fenaet, ykasbIBaeT Ha HeYIauy; BCETa 3aBEPIIAeTCs C KOIOM COCTOSIHYS, YKa3bIBAIOIIMM
Ha cbomn

®opmaTupyeT ab3aipl B yKazaHHbIX (aiiax

BbIToTHSIET TTepeHOC CTPOK B YKa3aHHBIX (airax

Coo0111aeT 0 MPUHAIJIESKHOCTHM MTOJIb30BATEIS K TPYIIIaM

BbiBoauT miepBbie AecsTh CTPOK (MM 3alaHHOE KOJIMYECTBO CTPOK) KasKIOro 3afaHHoro daiia.
BoiBoguT unc0BOM uaeHTHUGUKATOp XOCTa (B IIeCTHAAIIATEPMYHOM dhopmare)

BbiBoguT  AEMCTBYIOIMMI  MAEHTU(UKATOP  TOJb30BaTeNs, MAEHTU(GUKATOP TPYHIbl U
MIPUHA/IJIESKHOCTD K IPYIINaM JJIs1 TEKYILEro Ui IJis YKa3aHHOTO MOJTb30BaTe s

Kommpyer ¢aiinbl, OqHOBpeMEHHO YCTaHaBJIMBasl IJIs1 HMUX IpaBa IOCTYIIA, W, €CJIM BO3MOSKHO,
yCTaHaBIMBasl IJIsI HUX BJIafiesIbIla Y T'PYIIITY

OO6benuHsET CTPOKM, KOTOpPblE MMEIOT UAEHTUYHbIE OObeAVHSIEMbIE TMOJS B ABYX DPa3IMUHbIX
dainnax

Co3maet skeCTKYIO CChUIKY (C YKa3aHHbIM MMeHeM) Ha (aiiin
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In
logname
Is
md5sum
mkdir
mkfifo

mknod

mKktemp
mv

nice

nl

nohup

nproc
numfmt
od

paste

pathchk
pinky
pr
printenv
printf
ptx

pwd
readlink
realpath
rm
rmdir
runcon

seq

shalsum

sha224sum

sha256sum
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Co3smaer skecTKMe Wi MSIrKue (CMMBOJIMYECKYEe) CChbUTKM MeXy dariamu
Coob11aeT MMs1 BXOZA,A TEKYILEro MOJIb30BaTe s

BBbIBOOUT CITMCOK COMEP>KMMOTO /IS KasKAOTO 3aJaHHOTO KaTasiora
BoIBoauT MM MpoBepsieT KOHTPOJIbHbIe cymMbl Message Digest 5 (MD5)
Co3smaet mupeKkTOpuM C YKa3aHHbIMY MMEHaMU

m"mnn

Cosnaer "MMeHOBaHHbBIN KaHaJ
3aJaHHbIMU MUMEHaMMN

nepBbIM mpuiiies1 — mepBbiM yirena' (FIFO), B noraumm UNIX c

Co3maer y3/bl YCTPOMCTB C 3aJaHHBIMM MMEHaMM; y3eJ YCTPOMCTBa IIPeACTaBJIIeT COOOi
CITela/IbHbIM CMMBOJIbHBIN (aiij, crienyaabHbii (ai 61oka mm FIFO.

Cospaetr BpeMeHHbIe (aiiyibl 6€30IaCHBIM CIIOCOOO0M; UCIIOIb3YETCSI B CKPUIITAX
[TepemeliaeT mau neperMeHOBbIBAET (Qaiiyibl I KaTaJIOTU

3amyckaet MmporpaMmy ¢ M3MeHEeHHbIM ITPUOPUTETOM UCITOTHEHNS

HymepyeT cTpoku B yKasaHHbIX (aiiiax

3amyckaeT KOMaHAy, HEBOCIPUMMUYMBYIO K 3aBMCAHMSIM, a €€ BBbIBOJ, IepeHaIpaBiisieTcs: B Gaitl
SKypHasia

BbIBOOUT KOJMMYECTBO JOYEPHMX MTPOLIECCOB, JOCTYITHBIX JJIS ITPOIIeCCa.
[Tpeo6pasyeT umcia B Wi U3 yIoO0UYNTAEMBIX CTPOK
BoiBog mamma daiia B BOCbMEPUYHOM U APYTrUx dhopmarax

O6benuHsIeT yKa3aHHbIe (aisibl, MOC/IeOBAaTeIbHO COENMHSIST COOTBETCTBYIONIME CTPOKU PSIOM
IIPYT C IPYTOM, pa3iesieHHbIe CMMBOJIAMM TaOYJISIIVIN.

[TpoBepsieT, ABISIOTCS /i MMeHa (GaiIoB JOMYCTUMbIMU WJIM TT€PEHOCUMBIMU

JlerkoBecHbIN KaMeHT Tuma finger; BbijaeT HEKOTOPYIO MHPOPMAIIMIO O 3aJaHHBIX MTOTb30BATEISIX
Pas6uBaer ¢aiiyibl 4J1 IeyaTy Ha CTPAHUIILI U CTOJIOIIbI

Brigaer 3HaueHNS TepeMeHHbIX OKPYKEHUS

BrIiBomuT aprymeHThI B COOTBETCTBMU C 3aJlaHHbIM (hopmaToMm, mogo6Ho ¢pyHkuum C printf.

Co3maet repecTaHOBOYHbBIN MHAEKC MO COAEPXKUMOMY YKa3aHHbBIX (hailJIOB C KaskKIbIM KJIFOUE€BBIM
CJIOBOM B CBOE€M KOHTEKCTE

Coob111aeT MM TeKyIIero pabouero Karajora

Bbimaer 3HaueHMe yKa3aHHOV CUMBOJIMYECKON CChITKU
BosBpaiijaeT npuBeieHHOe K OObIYHOMY BUY TTOJTHOE MMs daiiia
Voansaer daiibl MM KaTajaoru

VYmassgeT KaTajJoru, eCIv OHU Iy CThI

3amyckaeT KOMaHAy C YKa3aHHbIM KOHTEKCTOM 6e30I1acCHOCTH

Bbimaer mnoc/ieqoBaTeNbHOCTh YMCeNl M3 YKAa3aHHOTO [Marna3oHa C YKa3aHHbIM 3HaueHueM
TIpUpaIeHus

BeiBoguT uaM  mpoBepsieT KOHTPOJIbHbIE CyMMbl 160-OMTHOrO anroputma 06e30MacHOTO
xemmpoBanus 1 (SHA1)

BbiBoguT uaM IpoBepsieT KOHTPOJIbHbIE CYMMbI 224-OMTHOrO ajroputMa 06e30MacHOro
XeIlMPOBAHUS

BbeIBogMT WM TIpOBEpsieT KOHTPOJIbHbIE CyMMbI 256-GMTHOrO ajroputMa 6e30MacHOro
XeIlMPOBaHUS
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sha384sum

sha512sum

shred

shuf
sleep
sort

split

stat
stdbuf
stty
sum

sync

tac
tail

tee

test
timeout

touch

tr

true

truncate

tsort

tty
uname
unexpand
uniq
unlink
users
vdir

wC

who
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BoiBoguT uaM  1mpoBepsieT KOHTPOJIbHbIE CYyMMbl 384-OMTHOrO ajropuTmMa 06e30MacHOTO

XeIIpPOBaHMsI

BbeIBoOMT WM TIpOBepsieT KOHTPOJIbHbIe CyMMbl 512-6MTHOrO ajroputMa 6€30MacHOro

XelnMpoBaHUA

MHOI‘OKpaTHO nepes3armcbiBaeT 3aJaHHbIe (baf/'IJ'IbI CJIO>KHbIMI I_LIa6IIOHaMI/I, YTO 3aTpyagHseT
BOCCTaHOBJIEHIE NaHHbIX.

[TepemerBaeT CTPOKM TeKCTa
Henaet may3y Ha 3aJaHHbBIN TPOMEKYTOK BpEMEHU
CopTupyeT CTPOKM B yKa3aHHbBIX (hansiax

Pas6uBaer 3a,[[aHHbII7[ cbaﬁm Ha HECKOJIbKO 4acTell B COOTBETCTBUM C YKa3aHHbIM pa3MepoOM WJIN
KOJIMYECTBOM CTPOK

Orob6paskaeT craryc ¢aiiia uim HaioBoi CUCTEMbI

3armyckaeT KOMaH/IbI C M3MEHEeHHbIMM oTepalusvu 6ydepusalim aJjist CBOUX CTaHIaPTHBIX TTOTOKOB.
YcraHaB/IMBaeT WM COOOIAeT HACTPOVKM TepMMUHAIA

BbIBOAUT KOHTPOJIBHYIO CYMMY ¥ KOJIMUECTBO OJIOKOB /TSI KasKIOT'O 3alaHHOTO (aiiia

Co6pacbiBaet 6ydeps! GaitjioBOM CUCTEMbI; OH MPUHYIUTEIBHO 3aIChIBAET M3MEeHEHHbIe OJIOKM Ha
IICK ¥ OOHOBJISIET CyTIEepOIIOK

KonkareHarust comepskMmMoro yka3aHHbIX (aijioB B 0OpaTHOM MOPSIIKE
BoIBOOuUT nociiegHue necsaTb CTPOK (MM 3aJaHHOe KOJIMUeCTBO CTPOK) KaXkA0ro yKazaHHOTO (daitia

CunTbIBaeT JaHHbIE CO CTAHJAPTHOT'O IMOTOKA BBOZA, 3aIMChIBaeT KaK B CTAHAAPTHbBIN BbIBOJ, TaK
" B YKa3aHHbIe (aisIbl

CpaBHMBaeT 3HaYeHMsI U MMPOBepsIeT TUTTbI (hailJIOBS
3aryckaet KOMaHAy C OrpaHMYeHEM TI0 BpeMeHM

M3meHsieT BpeMeHHble METKM (DailJIOB, YCTaHaB/IMBasE BpeMsl JOCTYIa M MOAMGUKAIMY JaHHbIX
(aityI0B Ha TeKyIllee BPeMSI; HECYILECTBYIOIIME (hailyIbl CO3HAIOTCS C HYJIEBOM IJIMHOM

HepeBO,ElI/IT, CKMMAET 1 yaaisieT 3agdaHHbIe CMMBOJIbI M3 CTAaHOAPTHOI'O ITOTOKA

Huuero ne JeJiaeT, YKa3bIBae€T Ha YCIICIIHOE BLITNNOJIHEHME OIlepaliy; OH BCerga 3aBeplIaeTcs C
KOOOM COCTOSIHMS, YKA3bIBAIOIIIMM Ha YCIIEX

CskumaeTt mm pacimpsieT ¢ais 10 yKa3aHHOTO pasMepa

Brimosaser TOIIOJIOTMYECKYIO COPTUPOBKY, 3allMMCbIBAET ITOJIHOCTLIO YHOpH,HO‘IEHHI)II‘/JI CIIMCOK B
COOTBETCTBUM C HaCTUMUYHBIM YIIOPAOOYEHMEM B JdHHOM d)afme

CoobiaeT ums ¢aiia TepMuHaIa, MOAKIIOYEHHOTO K CTAaHIaPTHOMY BBOZY.
Coob111aeT CMCTEMHYIO MHPOPMAIIIO

[TpeobpasyeT mpoGesibl B TaOYISIIINN

VYrnansieT Bce MOBTOPSIIOIIMECS KOTIUY y3Ke UMEIOIIMXCSI CTPOK, KPOME OIHOM
VYoansier yKazaHHbIN Dai

Coo0111aeT MMeHa I0JIb30BaTeIeN, BOLIEIIINX B CUCTEMY B JAHHbIII MOMEHT
To ke, uto 1Is -1

Coo0111aeT KOJMYECTBO CTPOK, CJOB M OalT AJjI KaKOOro 3agaHHOro (aitja, a Takxke oOliee
KOJIMUECTBO CTPOK, €C/IM yKa3aHO 6oJjiee ogHOro ¢aiiia

Coo0111a€eT, KTO BOIIET B CUCTEMY

215



JInnykc c vyns - Bepcens 12.2

whoami Coo0b111aeT MM ITOJIb30BaTE I, COOTBETCTBYIONIEe UAEHTU(MUKATOPY TEKYIIETO MOJIb30BaTe sl

yes [ToBTOpHO BBIBOAUT y MM YKAa3aHHYIO CTPOKY, IO TeX IOP, IOKa KOMaHaa He OymeT 3aBepllieHa C
nomol1pio kill

libstdbuf bubnmoteka, ucrnosb3yemas komangou stdbuf

216



8.59. Check-0.15.2

Check - 310 (hpertMBOpPK MOIYILHOTO TeCTMPOBaHus 1Jis si3bika C.

ITpuo6nmsuTenbHoe 0.1 SBU (okono 2.1 SBU ¢ Tecramn)
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 11 MB

MMPOCTPAHCTBO:

8.59.1. YcTtaHOoBKa naketa Check

IMonrorosuth Check kK KOMIMIALIMN:

JInnykc c vyns - Bepcens 12.2

‘./configure --prefix=/usr --disable-static

CobepuTe maxer:

‘make

Kor,ua KOMITMJIATI A 6Y,ELET 3aBepIilieHa, 3aIllyCTuTe Ha6op TeCTOB:

‘make check

YcTaHoBUTE TAKeT:

‘make docdir=/usr/share/doc/check-0.15.2 install

8.59.2. Copgepxxumoe naketa Check

YcranoB/ieHHbIE checkmk
MpPOrpaMMmbi:

YcTraHOB/IeHHbIE libcheck.so
OMOIMOTEeKU:

KpaTtkoe onucaHue

checkmk Cuenapuit Awk miig reHepauym unit-rectoB C, OJj151 ICIIOJIb30BaHUS C IIJIaT(MOPMOI MOTYJILHOTO

tectupoBanus Check.

libcheck.so Conepskut byHKIMM, TO3BOJIsIIONIME Bbi3biBaTh Check 13 mporpaMMbl TeCTMPOBAHMS.
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8.60. Diffutils-3.10

[Taket Diffutils cogep>kuT mporpaMmbi, KOTOpbIE MTOKA3bIBAIOT Pa3INums MeKIY dhaiaMmyu MM KaTaJIoraMu.

IIpubusuTeIbHOE 0.3 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 42 MB
MIPOCTPAHCTBO:

8.60.1. YcTtaHOoBKa naketa Diffutils

IMonroroswre Diffutils Kk KoMmmasIMm:

‘./configure --prefix=/usr

CroMOWIMpYyITe TTaKeT:

‘make

YT06BI IMpOTECTPOBATH I1AKET, BbITIOJTHUTE:

‘make check

YcTaHoBUTE TAKeT:

‘make install

8.60.2. Cogepxxumoe naketa Diffutils

YcTaHOB/IeHHbIE cmp, diff, diff3, n sdiff
MIpOrpaMMbi:

KpaTtkoe onucaHue

cmp CpaBHuBaeT mo6aiTHO ABa (aiiyia U COobIIAeT O JIOOBIX Pa3INUNIX

diff CpaBHuBaert 1Ba ¢aitjia MM Katajora M coo0IlaeT, Kakue CTPOKM OTIMYAIOTCS
diff3 CpaBHuBaet Tpu ¢aiiia MoCTPOYHO

sdiff O6benunsieT nBa ¢aisia ¥ MHTePaKTUBHO BBIBOIUT pe3ysIbTaT
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8.61. Gawk-5.3.0

[Taker Gawk comepskuT mporpammsl J1Ji1 paboThI C TEKCTOBBIMMU (hailyIaMu.

IIpubnsuTeIbHOE 0.2 SBU
BpeMsi COOPKH:

Tpebdyemoe gucKoOBOE 42 MB
MPOCTPAHCTBO:

8.61.1. YcTaHOBKa naketa Gawk

Bo-niepBbIx, orpenaktupyiite Makefile, 4To6bI HEKOTOpbIE HEHY KHbIE (HaiyIbl He ObUIM YCTAaHOBJIEHBI

‘sed -i 's/extras//' Makefile.in

INTonrorosbre Gawk K KOMIIMISLINM:

‘./configure --prefix=/usr

CROMIIMJIMPYIATE TIAKET:

‘make

YT068I IIPOTeCTUPOBATDH ITAKeT, BbITIOJIHUTE:

chown -R tester .
su tester -c "PATH=SPATH make check"

YcTaHoBUTeE TAKeT:

rm -f /usr/bin/gawk-5.3.0
make install

3HaueHre KOMaHIbI:

rm -f /usr/bin/gawk-5.3.0
Cucrema c60pku He OGyfeT mepeco3aaBaTh JKECTKYIO CCbUIKY gawk-5.3.8  , eCJIM OHA CYIIEeCTBYeT. YIaJnTe
€€, YTOObI rapaHTMPOBaTh, YTO IPEMbIAYIIAs JKeCTKask CChIIKA, co3manHas B Pasgen 6.9, «Gawk-5.3.0», 6Gymer
OOHOBJIEHA.

B nponecce YyCTaHOBKU YiKe CO3OaH awk B BUge CMMBOJIMUECKOM CCBhUIKM Ha gawk, co311a171Te TaK>Ke
CYIMBOJIMYECKVYIO CCBIJIKY Ha CIIPaBOYHYIO CTPaHUITY:

In -sv gawk.1 /usr/share/man/man1/awk.1

[To skeaHuIO, YCTAaHOBUTE JOKYMEHTAIIVIO:

mkdir -pv /usr/share/doc/gawk-5.3.0
cp -v doc/{awkforai.txt, x.{eps,pdf, jpg}} /usr/share/doc/gawk-5.3.0
8.61.2. Copgepxxnmoe naketa Gawk
YcraHoB/1eHHbIe awk (ccpiika Ha gawk), gawk n gawk-5.3.0
MporpamMmbi:
VYcraHoB/1eHHbIE filefuncs.so, fnmatch.so, fork.so, inplace.so, intdiv.so, ordchr.so, readdir.so,
OMOIMOTEeKU: readfile.so, revoutput.so, revtwoway.so, rwarray.so u time.so (Bce B /usr/lib/gawk)
Co3gaHHbIe KaTaJIOTu: /usr/lib/gawk, /usr/libexec/awk, /usr/share/awk u /usr/share/doc/gawk-5.3.0

KpaTtkoe onucaHue

awk Ccpuika Ha gawk
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gawk [Tporpamma ajist paboTsl ¢ TekcToBbIMM daiiamu; 3To GNU peanmzanms awk

gawk-5.3.0 JKectkas ccpuika Ha gawk
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8.62. Findutils-4.10.0

ITaker Findutils comepskuT mporpamMmbl OJis MoucKa (QaiyioB. T MPOrpaMMbl IIpeqHasHaueHbl JJIS MOMUCKA IO
BceM (haijlaM B JepeBe KaTaJIoroB, a Takyke IJIs1 CO3MaHus, OOCTY>KMBaHMS ¥ TOMCKa B Oase MAHHBIX (YacTO
OBICTpee, UeM PEeKYpPCUBHBIN TTOMCK, HO HEHAJIeSKHO, ec/ii 6as3a TaHHBIX JaBHO He 0OHOBJsIach).Findutils Takke
MPEeIOCTaBIIIET MPOrPaMMYy Xargs, KOTOPYIO MOKHO MCITOJTb30BaTh JIJIs 3aITyCKa YKa3aHHOV KOMaH/IbI IJISI KaXKIOTO
(daiuta, BBIOpaHHOTO TIPU TIOUCKE.

IpubusuTeIbHOE 0.7 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 62 MB
MIPOCTPAHCTBO:

8.62.1. YcTaHOBKa naketa Findutils

INTonrorosrre Findutils k kommumisgimmn:

./configure --prefix=/usr --localstatedir=/var/lib/locate

3HayeHMe MapaMeTPOB HACTPOMKM:

--localstatedir

OTOT mapaMeTp mepeMmelaer 6asy AaHHbIX KomaHAbl locate B /var/lib/locate , YTO COOTBETCTBYET
PpacHoJIoKeHNIO, COBMeCTUMOMY co cTaHmaptom FHS.

CroMOWIMpYyITe TTaKeT:

make

YT06BI IMPpOTECTMPOBATDH ITaKET, BBIITOJIHUTE!

chown -R tester
su tester -c "PATH=SPATH make check"

YcTaHoBUTE TAKeT:

make install

8.62.2. Copgepxumoe naketa Findutils

Installed programs: YcTaHOBI/IEHHBIE TTPOTPAMMBbI
Co3zaHHbIe KaTaJIOTM: /var/lib/locate

KpaTtkoe onucaHue

find BboImoHsIeT MOMCK B 3aJaHHBIX KaTajorax (GanaoB, COOTBETCTBYIONIMX KPUTEPUSIM

locate Brimonnser nouck mo 6ase JaHHBIX MMeH (aijIoB M COOOIIAaeT 06 MMeHax, KOTOPbIE COmEep>KaT
33JaHHYIO CTPOKY MJIM COOTBETCTBYIOT 3alaHHOMY IIa0JIOHY.

updatedb O6HoBsieT 6a3y maHHbIX locate; ckaHupyeT BClO GaiioByr0 cucteMy (BKJItouas Apyrue ¢danioBbie
CUCTEMBI, KOTOpbIE B HACTOSIIIIee BPeMSI CMOHTMPOBAHbI, €CJM HE yKa3aHO MHOE) M 3alyChIBaeT
HalileHHbIe MMeHa (aiioB B 6a3y JaHHbBIX

xargs MosKeT MCI0/Ib30BaThCs OIS IIpMMEHEHUS SHILaHHOI‘/’I KOMaHIbI K CITMCKY (baﬁHOB
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8.63. Groff-1.23.0

[Taket Groff comepskut nmporpammsl Ajis1 06pabOTKM 1 GOPMATUPOBAHUS TEKCTA U M300pakeHMIA.

IIpu6nausuTenbHOE 0.2 SBU
BpeMsI COOPKM:
Tpebdyemoe qucKOBOE 107 MB
MPOCTPAHCTBO:

8.63.1. YctaHoBKa naketa Groff

Groff oxkmpaer, 4TO TepeMeHHasi OKpyKeHMsI PAGE OymeT copepykaTb pasmep Oymaru 1Mo ymomadaHuio. s
nosib3oBaresiert u3 CLIA mogxomut PAGE=letter. [IJiss Apyrux cTpaH OoOJibllle TTOHOMIET PAGE=A4. XoTsi dhbopmat
6yMary 1o yMOJTYaHMIO HACTPauBaeTCsl BO BpeMsl KOMITUJISILIMM, €r0 MOKHO TIePeoTIpele/TUTh MO3Ke, 3amcaB « A4d»
win «letter» B daitn /etc/papersize

ITogrorosrre Groff k KommmIALMNK:

‘PAGE=<paper_size> ./configure --prefix=/usr

Cobepure maxer:

‘make

YTOo6BI MPOTECTUPOBATH MAKET, BHITIOJTHUATE:

‘make check

YcTaHoBUTE TAKeT:

‘make install

8.63.2. Cogepxnmoe naketa Groff

YcranoB/ieHHbIE addftinfo, afmtodit, chem, eqn, eqn2graph, gdiffmk, glilypond, gperl, gpinyin,

MIpOrpaMmbi: grap2graph, grn, grodvi, groff, groffer, grog, grolbp, grolj4, gropdf, grops, grotty,
hpftodit, indxbib, 1kbib, lookbib, mmroff, neqn, nroff, pdfmom, pdfroff, pfbtops, pic,
pic2graph, post-grohtml, preconv, pre-grohtml, refer, roff2dvi, roff2html, roff2pdf,
roff2ps, roff2text, roff2x, soelim, tbl, tfmtodit u troff

Co3gaHHbIE KaTaJIOTM: /ust/lib/groff u /ust/share/doc/groff-1.23.0, /usr/share/groff

KpaTtkoe onucaHue

addftinfo Unraer damn mpudra troff m mobdapisieT HEKOTOPYIO AOMOJHUTENbHYIO MHGOPMAIMIO O
MeTpuKe npudTa, UCHoIb3yemMyto cuctemoin groff.

afmtodit Cospgaér ¢air wpudTa a1 ucnob3opanus ¢ groff u grops

chem ITpenporneccop Groff miig cosganust quarpaMM XMMUUECKUX CTPYKTYP

eqn Komnunupyet omnmcanusi ypaBHeHUM, MMEIOIIMXCSI BHYTPY BXOOHBIX (haiioB troff, kotopsie
noHsTHbI troff

eqn2graph [Ipeobpasyert a troff EQN (ypaBHeHMe) BO hparMeHT 1300paskeHMsT

gdiffmk Orobpaskaet pazmunsa meskay danmavu groff/nroff/troff

glilypond [Tpeob6bpasyeT HOTHI, 3aMcaHHbIe Ha sI3bike lilypond B s13bIK groff

gperl [Tpemnporeccop ayist groff, mosBossitommit BCTaBiasTh Kox, perl B danb groff

gpinyin [Ipemnporeccop groff, mo3Bosstonmit BcTapiaaTh Pinyin (3amich 3ByKOB KUTAMCKOTO SI3bIKa C

MTOMOIIIbIO JIATMHCKOTO ayipaBuTta) B daiibl groff.
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[IpeobpasyeT ayarpammbl grap BO (pparMeHT pacTpoOBOro M300paskeHMs (grap - 3TO CTapblit
SI3bIK TporpamMmMupoBanust Unix AJ1s co3gaHms JuarpamMm)

[Tpenpornieccop groff myis daiioB gremlin
Hpaisep nns groff, cosgatonmit BbixonHbie ¢anibl B dopmate TeX dvi

BHremrHuit uaTepdeiic K cucreMe ¢hopMaTMpoBaHMsI TOKYMeHTOB groff; 0GbIYHO OH 3amyckaeT
nporpammy troff 1 mocTmpolieccop, COOTBETCTBYIOIIMI BLIOPAHHOMY YCTPOVICTBY

OrobpakaeT daiibl groff 1 cripaBovHbIe CTPAHUIIBI HA TeEpMUHAIAX X U tty

Unraet daiuibl U MbITAETCST ONPEAeIUTD, Kakue u3 nmapamerpoB groff -e , -man , -me , -mm , -
ms , -p , -s , WK -t TpeOyrOTCs O meuat Gaivios, U yKasbiBaeT KoMaHay groff c stumu
napameTpamu

Hpansep groff nns mpuurepo Canon CAPSL (;1azepubie nipuHTepsl cepuiit LBP-4 u LBP-8)

IpaiiBep nis groff kKoTopblit BBIBOAUT pesyibrar B hopmare PCL5, moaxoasiiem a1 mpuHTepa
HP Laser]Jet 4

ITepeBomut Beixonusie ganHbie GNU troff 8 popmar PDF
ITepeBomgut BeixomHble anHbie GNU troff 8 popmat PostScript

[TepeBogut BbiBOm GNU troff B hopmy, mogxonsinyo st yCTPOMCTB, MOJOOHBIX MTALIIYIIAM
MalllHKaM.

Cosnaert darin mpudra ajs ucnosab3oBanus ¢ groff -T1j4 us daitna merpuk mpudra aas HP

Co3maeT MHBEPTUPOBAHHBIN MHIEKC A1 OMOmorpaduieckux 6a3 MaHHBIX IJISI YKAa3aHHOTO
darina, ucnosnbsyemsiii ¢ refer, lookbib, 1 1kbib

BrimosiHgeT mouck B 6I/I6JII/IOFpa(1)I/I‘-IECKI/IX basax AJaHHbIX CCbIJIOK, COoaep>KalllMX YKa3aHHbIE
KJIIOum, u C006H_laeT 0 JIIOOBIX HaﬁILEHHbIX CCbIJIKax

BoriBoauT npuriaiieHe mpy HAIMUMK CTaHIapTHOM OLIMOKY (eC/IY YCTPOMCTBO CTAHapTHOTO
BBOJla HE SIBJISETCSI TEPMMHAJIOM), YATAET U3 YCTPOMICTBA CTAHAAPTHOTO BBOJA CTPOKY, B
KOTOPOJM HaXOOAUTCSI HAOOp KIIIOUEBBIX CJIOB, MIIET B Oubamorpaduueckoir 6ase MTaHHBIX
IJIST YKa3aHHOTO (haiijia CChIIKM, COMepsKalllie 3TU KJIIOYeBble CJIOBA, BHIBOAUT BCE CCHLIKM,
HalileHHble B CTAHIAPTHOM BBIBOAE M ITOBTOpSIET 3TOT MpPOLECC IO TeX IIop, ITOKa He
3aBEPIINUTCS BXOIHOI IOTOK

ITpoctroi mpemnpoueccop ajs groff

dopmatupyeT ypaBHeHMs 1151 uX BbiBoga B popmare American Standard Code for Information
Interchange (ASCII)

Cxpumt, KOTOpbIN aMyynpyeT komauay nroff ¢ momompio groff

Oro obeprka Hapn groff kortopas ympoiaer cosmaune PDF-mokymeHTOB M3  (¢aiiios,
OT(OPMATUPOBAHHAIX C ITOMOIIIBIO MaKpOCOB mom.

Cospaet pdf-gOKyMeHTBHI € IToMoIbio groff
[Tpeo6pasyet mpudT PostScript B popmare .pfb B dpopmar ASCII

Kommummpyer onmcannst u3obpaskeHnit, BCTaBJIEHHbIX BO BXomHble (aiuibl troff mmm TeX, B
KOMaHIbl, TOHATHBIE TeX i troff

[Tpeo6pasyet nuarpammy PIC Bo dparmeHT M300paskeHUs
ITepeBogut BeixomHou morok GNU troff 8 HTML
[TpeobpasyeT KOOMPOBKY BXOMHBIX (daiioB B hopmat, monmmaembiii GNU troff

ITepeBogut BerxomHou morok GNU troff 8 HTML
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Komupyet copepskumoe daiia B CTaHOAPTHBIM BbIBOZ, KPOME TeX CUMBOJIOB, KOTOpbIE
pacnosioskeHbl MeXIY .[ U .| ¥ MHTepIPeTUPYIOTCS KaK LUTaThl, U KPOMe CTPOK mexny .R1
u .R2, KOTOpble MHTEPIIPETUPYIOTCS KaK KOMaH/Ibl, YKa3bIBaIOIIe KaK IIUTaThl JOJIKHbI ObIThH
06paboTaHbI

[Tpeo6pasyet daitibl roff B popmar DVI

[Tpeo6pasyet daitibl roff B popmar HTML

[Ipeo6pasyet daitibl roff B popmar PDF

[Tpeobpasyet daibl roff B daiibl ps

[Tpeobpasyet daitibl roff B TeKCTOBBIE (hasIbI

[Tpeobpasyet daibl roff B gpyrue popmarst

Unraet daiibl 1 3aMeHsIET CTPOKM BUa .so file comep>kMMbIM yKa3aHHOTO (aiina file

Komnunupyer ommcanmsi Tabnuil, BCTaBJeHHble BO BXOmHble Gaiibl troff, B KomaHmbI,
nonumaemsie troff

Cospgaet daiin mpudTa a5 ucnonb3oBanus ¢ groff -Tdvi

[TomHOCThIO coBmMecTum ¢ Unix troff; ero ciemyer BbI3bIBaTh C MOMOIIbIO KOMaHAbl groff,
KOTOpasi Takke OyHeT 3aIycKaTh IPENpOoIeCcCOPbl M TMOCTIIPOIECCOPhI B COOTBETCTBYIOIIEM
TIOPSIIKE ¥ C COOTBETCTBYIOIIMMM ITapamMeTpaMu
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8.64. GRUB-2.12

[Taker GRUB copepskut 3arpysunk onepaiyonHon cucrembl oT mpoekta GNU (GRand Unified Bootloader).

IIpubansuTeIbHOE 0.3 SBU
BpeMs COOPKM:
TpebyeMoe AMCKOBOE 166 MB
MPOCTPAHCTBO:

8.64.1. YctaHOBKa naketa GRUB

'i IIpumeuanue

Ecmm Bama cucrema noppepskuBaer UEFI u Bl xomure 3arpysutb LFS ¢ UEFI, Bam Heobxomumo
ycradHoBuTb GRUB c nopnepskkont UEFI (1 ero 3aBucumocTn), cnenys MHCTpYKUMSIM Ha cmpaHuya BLES.
Bbl MOskeTe TpOyCTUTh YCTAaHOBKY 3TOTO TMakeTa Wi yCTaHOBUTH ero u naket u3 BLES (Ha cTpanuue
BLFS npuBeneHbl MHCTPYKIMK JJI1 0O0UX CITy4yaeB).

IIpenynpexgenne

C6pocbTe repeMeHHbIe OKPYKEeHMSI, KOTOPbIE MOTYT IOBJIMSATb Ha COOPKY:

\ unset {C,CPP,CXX,LD}FLAGS

He mbITaiiTech «HacTpauBaTh» STOT IMAKeT C MMOMOIIBIO IOJb30BaTEIbCKMUX (DJIarOB KOMIMISIMMU. DTOT
MaKeT SIBJISIETCS 3arpy3unkoM. HuskoypoBHEBbIE omepaiuu B MICXOMHOM KOZIe MOTYT ObITh HapyIIIeHbI 13-
3a arpeCcCUBHOM ONTUMMU3ALIVMN.

Hob6aBpTe (aiti, OTCYTCTBYIOIIMI B apXyUBe peJi3a:

‘echo depends bli part_gpt > grub-core/extra_deps.lst

ITogrorossre GRUB Kk xomnumiaiinm:

./configure --prefix=/usr \
--sysconfdir=/etc \
--disable-efiemu \
--disable-werror

3HaueHNe HOBBIX MMapaMeTPOB HACTPOIKM:

--disable-werror
OTOT MapaMeTp IO3BOJISIET 3aBEPIIUTL COOPKY C IMpemyNnpeskIeHUsIMM, TOSBUBIIMMMUCS B Oojiee MO3MHUX
Bepcusx Flex.

--disable-efiemu

OToT mapameTp 3ampeliaeT YCTAHOBKY KOMIIOHEHTa, OTK/IIoYaeT (YHKIMM ¥ HEKOTOpble ITPOTrpaMMbl
TeCTUPOBAHMS, KOTOpbIe He HYKHbI 111 LFS.

CroMnmInpymTe maker:

make

3amyck Habopa TeCTOB He pPEKOMEHIYeTCS. BOJIbIIMHCTBO TECTOB 3aBUCAT OT IIAKETOB, HEJOCTYIHBIX B
orpannyenHon cpene LFS. Eciu Bbl Bce paBHO XOTHUTE 3aITyCTUTDb TECThI, BbINoaHUTe make check.

YcTaHoBuUTe 1AKeT:

make install
mv -v /etc/bash_completion.d/grub /usr/share/bash-completion/completions
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Cospanne sarpyskaemoint cucrtembl LES ¢ momomnipio GRUB 6ymer o6cyskmarbest B Pazmen 10.4, «Mcnonb3oBadue
GRUB pis HacTpoiiku mpoiiecca 3arpy3sKku».

8.64.2. Copepxxnmoe naketa GRUB

VYcraHoB/IeHHbIE
MMporpamMmabi:

COS,IlaHHbIe KaTaJiorm:

KpaTKoe onmncaHvie
grub-bios-setup
grub-editenv
grub-file
grub-fstest
grub-glue-efi

grub-install
grub-kbdcomp

grub-macbless
grub-menulst2cfg

grub-mkconfig
grub-mkimage
grub-mklayout
grub-mknetdir
grub-mkpasswd-pbkdf2

grub-mkrelpath

grub-mkrescue

grub-mkstandalone
grub-ofpathname
grub-probe

grub-reboot

grub-render-label
grub-script-check
grub-set-default
grub-sparc64-setup

grub-bios-setup, grub-editenv, grub-file, grub-fstest, grub-glue-efi, grub-install, grub-
kbdcomp, grub-macbless, grub-menulst2cfg, grub-mkconfig, grub-mkimage, grub-
mklayout, grub-mknetdir, grub-mkpasswd-pbkdf2, grub-mkrelpath, grub-mkrescue,
grub-mkstandalone, grub-ofpathname, grub-probe, grub-reboot, grub-render-label,
grub-script-check, grub-set-default, grub-sparc64-setup u grub-syslinux2cfg
/usr/lib/grub, /etc/grub.d, /usr/share/grub u /boot/grub (ripy mepBom 3amycke grub-
install)

BcriomorarenbHas mporpamma st grub-install

VHCTpyMeHT [J1s pegakTupoBaHus 6yi0Ka okpyskeHus (environment block)
[IpoBepsieT, OTHOCUTCSI SV AAHHBIN (DAl K YKa3aHHOMY TUITY
WHCcTpyMeHT 1j1s1 OT/Ia[iky IpariBepa (GhaiioBOi CUCTEMbI

O6benunsieT 32-paspsigHble U 64-paspsiiHbie OvHapHbIe haruibl B ogyH dhait (a1t
KOMITbIOTEpPOB Apple)

YceranasmmBaer GRUB Ha Bain gmck
Cxkpurt, KOTOpbIN Ipeobpasyer MakeT Xkb B makeT, paciosHaBaembii GRUB

9to anasor bless B ctme Mac mis daiioBsix cuctem HFS mim HFES+ (komanma
bless xapakTepHa J1J1s1 KOMITbIOTEPOB Apple; OHa IesIaeT yCTPOVICTBO 3arPy30UHbBIM)

[Tpeo6bpasyer GRUB Legacy menu.1lst B grub.cfg pst ucronb3oBanusi c GRUB
2

I'enepupyer ¢aint grub.cfg

Cosmaér sarpysounbiit 06pas GRUB

Cosmaét darnn packiagky kiasuatypbl GRUB
[TonroraBnuBaet ceTeBoy 3arpy3ouHbiin Katajor GRUB

l'enepupyer sammdposanssii maposib PBKDF2 nnas ucrnosnb3oBaHus B MEHIO
3arpysKu

Co3maeT MMeHa CUCTEMHBIX ITyTeM OTHOCUTEIBHO KOPHS

Cosnaet 3arpy3ounbiii 06pa3 GRUB, nmogxomsimin gist nmuckersi, CDROM/DVD
nu USB-Hakomnmresis

I'enepupyer aBTOHOMHBIN 0Opas3
BcniomorarepbHas nmporpamMmma, KOTopast BRBIBOIUT IyTh K ycTpoiictsy GRUB
[TpoBepsieT nHbOpMaIMio 06 YCTPOMCTBE IJI 3aJaHHOTO ITYTH WJIX YCTPOMCTBA

YcranamBaeT myHKT MeHI0 B GRUB nis 3arpysku 1o ymMoa4aHuio, TOJIbKO JJIsI
caenymwoIien 3arpy3ku(0qHOKPATHO)

Orob6paskaer .disk_label gjys kommnbrotepoB Apple Mac
ITpoBepsier ckpunTt HacTpoiku GRUB Ha Hanmnume CMHTaKCUUYECKUX OIIMOOK
YcranaBmBaet gyt GRUB 3arpysounyio 3amich 1o yMOTYaHUIO

BcriomorarenbHast mporpaMma [jist grub-setup

226



JInnykc c vyns - Bepcens 12.2

grub-syslinux2cfg [Tpeobpasyet daitn koHbUrypaimu syslinux B dpopmar grub.cfg
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8.65. Gzip-1.13

[Taker Gzip cOmepsKUT MPOrpaMMBblI JJISI CXKATUSI M PacIiakoBKM (haiiyios.

IIpubusuTeIbHOE 0.3 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 21 MB
MIPOCTPAHCTBO:

8.65.1. YcTtaHoBKa naketa Gzip

ITogrorosbTe GZip K KOMIMJISIIVNA:

‘./configure --prefix=/usr

CroMOWIMpYyITe TTaKeT:

‘make ‘

YT06BI IMPpOTECTMPOBATD ITAKET, BBIIIOJIHUTE!

‘make check ‘

YcTaHoBUTE TAKeT:

‘make install

8.65.2. Copgepxumoe naketa Gzip

YcTaHoB/1IeHHbIe gunzip, gzexe, gzip, uncompress (KecTKasl CCbLJIKAa Ha gunzip), zcat, zcmp, zdiff,
MporpaMmbi: zegrep, zfgrep, zforce, zgrep, zless, zmore 1 znew

KpaTtkoe onucaHue

gunzip PacnakoBbiBaeT gzip-haiibl

gzexe Co3smaeT caMmopacIiakOBbIBAIOIIMECS UCIIOTHSIEMble (haliyIb

gzip Cskumaet daiibl, ucronb3ys anroputm Lempel-Ziv (LZ77).

uncompress PacnakoBbIBaeT cskarbie (aiibl

zcat PacnakoBbIBaeT yKkasaHHbIe CsKkaTbie (aiibl B CTaHAAPTHBIN MOTOK BbIBOAA

zcmp 3amyckaeT cmp [Jis1 apXMBUPOBAHHBIX (paiijioB

zdiff 3anyckaet diff o1 apxuBMpoBaHHBIX (ailyioB

zegrep 3amyckaeT egrep [Jisi apXUBUPOBAHHBIX (paiijioB

zfgrep 3anyckaet fgrep 1151 apxuBMPOBaHHbBIX (aiioB

zforce [TpuHYIUTEIbHO yCTAaHABIMBAET PaCIIMpPEHNE .gz BCEM CKaThIM (aiiiam, UTOObI gZip He CKUMaJ
MX CHOBA; 3TO MOKET ObITh ITOJIe3HO, Korjaa MMeHa (aiioB ObLIM 0Ope3aHbl BO BpeMs Iepefaun
daitna

zgrep 3amyckaet grep IJis1 apXMBUPOBAHHbBIX (haiijioB

zless 3amyckaer less 1111 apxMBUPOBaHHBIX (aitioB

zmore 3amyckaeT more [IJis1 apXMBUPOBaHHBIX (GaitioB

zZnew [ToBTOpHO C>kMMaeT aiibl U3 hopmara compress B popmat gzip — u3 .Z B .gz
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8.66. IPRoute?2-6.10.0

[Taket IPRoute2 comepskut Habop MporpamMm st 6a30BOTO U paclIMPeHHOrO aiMUHUCTpUpOBaHus ceteir IPv4.

IIpubusuTeIbHOE 0.1 SBU
BpeMsI COOPKM:

TpebyeMoe AMICKOBOE 17 MB
MPOCTPAHCTBO:

8.66.1. YcTaHOBKa nakerta IPRoute?2

[Tporpamma arpd, Bxomsiiasi B 9TOT IIakeT, He OymeT cobpaHa, IMOCKOIBKY 3aBucut oT Berkeley DB, koropas
He ycraHoBieHa B LFS. OnmHako kartajor u crpaBoYHasi cTpaHuiia 1js1 arpd Bce paBHO OYIyT yCTaHOBJIEHBI.
Hpe}lOTBpaTI/ITb 9TO MO>KHO, BBITIOJIHMB IIpUBEAEHHbIE€ HM>KE KOMaH/ObI.

sed -i /ARPD/d Makefile
rm -fv man/man8/arpd.8

CroMnmInpymTe maker:

make NETNS_RUN_DIR=/run/netns

DTOT MMaKeT He COOEePsKUT pabouero Habopa TeCTOB.

YcTaHOBUTE TTAKeT:

make SBINDIR=/usr/sbin install

Ilo JKeJIaHN10, YCTAaHOBUTE JOKYMEHTALNIO:

mkdir -pv /usr/share/doc/iproute2-6.10.0
cp -v COPYING README* /usr/share/doc/iproute2-6.10.0

8.66.2. Cogepxxumoe naketa IPRoute2

YcraHoB/1IeHHbIe bridge, ctstat (ccpiiika Ha Instat), genl, ifstat, ip, Instat, nstat, routel, rtacct, rtmon, rtpr,
MporpaMmbi: rtstat (ccbuika Ha Instat), ss u tc
Co3sgaHHbIe KaTaJIOTH: /etc/iproute2, /ust/lib/tc u /usr/share/doc/iproute2-6.10.0

KpaTtkoe onucaHue

bridge HacrpanBaer ceTeBble MOCTBI

ctstat VTuanTta coCTOSHMS MOAK/TIOUeHUS

genl YHuBepcaabHbIM MHTEpdENC yTUanThI netlink

ifstat [TokasbpIBaeT CTaTUCTUKY MHTepdeiica, BKIIOUAs KOJIMYECTBO MEPEIAaHHbIX U MTOJYUYEHHbBIX TAKETOB IO
uHTepdercam.

ip OcHoBHoOM ucnonHsieMblit pain. OH MMeeT HeCKOIbKO Pa3INYHbIX (PYHKIMIA, B TOM YUCJIE ITU:
ip link <device> mMoO3BOJITET TOJB30BATEISIM IMPOCMATPUBATh COCTOSIHME YCTPOWCTB M BHOCUTH
M3MeHEeHMsI

ip addr mosBosisieT Mob30BaTEISIM TPOCMATPUBATD afipeca U UX CBOWCTBa, MOOABJISATh HOBbIE azpeca
U YOAJISTh CTapbie

ip neighbor no3BossieT nosb30BaTEISIM TPOCMATPUBAThH CBSA3Y C COCENSIMM U UX CBOJCTBA, NOOGABIISTD
HOBbIE 3aITMCH U YIAJISITh CTapbie

ip rule mosBoJisieT MOIB30BATEISIM POCMATPUBATD MOJUTUKM MapLUIPYTU3ALUY U U3MEHSTb UX

ip route mo3BoJIsIeT MOIB30BATEISIM TPOCMATPUBATh TAGAUIYY MapIIPYTM3aLMK M U3MEHSTb MpaBuia
TaOGIUIIbI MaPIIPYTU3ALIAN
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ip tunnel no3BoJiseT MoIb30BaTesISIM MTPOCMaTpUBaTh [P-TyHHENM U X CBOMCTBA, a TAK)Ke U3MEHSITh UX
ip maddr nosBossieT nmoab30BaTENSIM IPOCMaTpuBaTh multicast agpeca ¥ UX CBOVICTBA M U3MEHSITh UX

ip mroute mo3BOJITET TOJIb30BATENSIM YCTAHABIMBATh, M3MEHSITb WM yOaasaTh multicast
MapIIpyTU3aLuio.

ip monitor mo3BOJISIET MOJIL30BATEISIM TOCTOSHHO OTCJIEXKMBATh COCTOSIHME YCTPONCTB, afipecoB U
MapIlpyTOB

[IpemocTaBiisieT ceTeBYyIO CTaTUCTUKY Linux; 3To 060011ieHHast 1 60s1ee MOJTHOMYHKIMOHATbHAS 3aMeHa
CTapou ImporpaMmbi rtstat

OrobpaskaeT CeTeBYIO CTaTUCTUKY

KommoneHT ip route /i mpocMoTpa Tab/Iuil MapiipyTU3aLyun
OrobpaskaeT comepskMMoe /proc/net/rt_acct

MOHUTOPUT U3MeHEHMS TaOIUIIbI MapIIPYTU3aLUA

[Ipeo6pasyeT BLIBOL ip -0 B ynobounTaeMmyio ¢hopmy

YTUIUTa COCTOSHUSI MapIIpyTa

AnajornyHo KoMaHe netstat 1rokasbIBaeT aKTUBHbIE COeIMHEeHUS

VYrpasinieHne TpadbukoM IJ1s1 peasn3annii Kauectsa oocayskuBanus (QoS) u kinacca oo6cyskuanus (CoS)
tc qdisc o3BoJISIET MOJIb30BATEISIM HACTPOUTD AVCIUIIIMHY 00pabOTKM ouepeei

tc class mo3BoJISIET TMOJIb30BATEIIM HACTpPauMBaTh KJIACChl, HA OCHOBE IUIAHMPOBAHMS OVICIUTIIMHBI
06paboTKY ouepenen

tc filter mosBoisieT Mosib30BaTeIIM HaCTPOUTH GubTpanmio naketoB QOS/COS

tc monitor MOKeT MCITO/Ib30BAThCS AJIsI TPOCMOTPA M3MEHEHNI, BHECEHHBIX B yIIpaB/ieHNe TPahuKOM
B si/ipe
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8.67. Kbhd-2.6.4

[Taker Kbd comepskut dhaiibl TaGamI] KJIaBUII, KOHCOJIbHbIE MIPUMTHI M YTUIUTDI KJIaBUATYPBI.

IIpubusuTeIbHOE 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 34 MB
MIPOCTPAHCTBO:

8.67.1. YcTaHOBKa naketa Kbd

[ToBemenne knaBuil backspace u delete He cornacyercs mexay packiaaakamu B makete Kbd. Crnemyrommi maty
MUCIIPaBJIIET 3Ty MPpo6IeMy IJIs1 pacK/IagoK i386:

patch -Np1 -i ../kbd-2.6.4-backspace-1.patch

[Tocse ucnpanenus KiaBuiiia backspace reHepupyeT CMMBOJI ¢ KomoM 127, a kiaBuiiia delete reHepupyeT XOpoIlo
M3BECTHYIO escape-MoC/ieIoBaTeIbHOCTb.

VYoanure HEHYKHYIO TIporpaMmy resizecons (oHa TpebyeTcs: HecylecTByiolen svgalib mas mpemocraBieHust
GbaiiyioB BUAeopeskMMa — JJiT HOPMaJIbHOTO MCIOJIb30BaHUS setfont, KOTOPbIN MPaBUIBHO OIpeessieT pasMepbl
KOHCOJIM) BMECTE C ee CIIPABOYHOM CTPAaHULIEN.

sed -i '/RESIZECONS_PROGS=/s/yes/no/' configure
sed -i 's/resizecons.8 //' docs/man/man8/Makefile.in

IMTogrorosrre Kbd Aj1a KoMImasimm:

./configure --prefix=/usr --disable-vlock

3HaueHue nmapamerpa configure:

--disable-vlock

OTOT mapaMeTp MpeaoTBpalliaeT cOOPKY YTUIUTHI vlock, MOCKOJBbKY i Heé Tpebyercs: 6mubmoreka PAM,
KOTOpasi HeIOCTyITHA B cpefie chroot.

CroMOWIMpYITE TIAKeT:

‘make

YTo6bI MPOTECTUPOBATH MAKET, BBITIOTHUTE:

‘make check

YcTaHoBUTE TAKeT:

‘make install

'i IIpumeuanue

IInst HekOTOpBIX $I3bIKOB (Hampumep Oesopycckoro) maker Kbd He mnpemocTaBiisieT MOAXOISIIYIO
packjafiKy, IITaTHAs packiagka «by» npepanosaraer kogupoBky 1SO-8859-5, a 06bIYHO MCIIOIb3YeTCS
packimagka CP1251. ITonb3oBares Takux SI3bIKOB O/DKHBI OT/I€JIbHO 3arpy3uTh Pabouyio pacK/IaiKy.

Ilo JKeJIaHN10, YCTAaHOBUTE JOKYMEHTALNIO:

cp -R -v docs/doc -T /usr/share/doc/kbd-2.6.4
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8.67.2. Cogepxnmoe naketa Kbd

VYcraHoB/1eHHbIE chvt, deallocvt, dumpkeys, fgconsole, getkeycodes, kbdinfo, kbd mode, kbdrate,

MporpaMmbI:

Co3gaHHbIE KaTaJIOTM:

KpaTtkoe onucaHue

loadkeys, loadunimap, mapscrn, openvt, psfaddtable (ccpuika Ha psfxtable),
psfgettable (ccpuika Ha psfxtable), psfstriptable (cchuika Ha psfxtable), psfxtable,
setfont, setkeycodes, setleds, setmetamode, setvtrgb, showconsolefont, showkey,
unicode_start u unicode_stop

/usr/share/consolefonts, /usr/share/consoletrans, /usr/share/keymaps, /usr/share/doc/
kbd-2.6.4 u /usr/share/unimaps

chvt V3meHsIeT MCIIOMb3yeMbIN BUPTYaIbHbBIN T€PMUHAI

deallocvt OcBoOOKIAET HEMCIIOIb3yeMbIe BUPTYaJbHbIE TEPMUHAIIBI

dumpkeys Co3smaet mamn TaGnIl IepeBOa KIaBUaTypPhbI

fgconsole BbIBOOUT HOMEp aKTMBHOTO BUPTYaJIbHOTO TepMMHAasa

getkeycodes BbIBoguT Tab/MILy SiApPa COOTBETCTBMS CKAHKOAA M KOJA KJIaBUILIN

kbdinfo [TomryyaeT nHMGOPMAINIO O COCTOSTHUM KOHCOJIN

kbd_mode BeIBomuT MM yCTaHABAMBAET PEKMUM KJIaBUATYPbI

kbdrate YcTaHaBIMBAET YaCTOTY MOBTOPHBIX HAXKATUI KIABUII U 3aA€P5KKY KIaBUATYPhI

loadkeys 3arpyskaeT TabnuIly mpeoOpa3oBaHMsT KJIaBMUATyPbl

loadunimap 3arpyskaeT TabnuiLy siApa OTOOPaskeHMsI CMMBOJIOB IOHMKOAA

mapscrn VYcrapeBuiasi mporpamMma, KOTOpasi MCIIOIb30Bajach [l 3arpys3Ku  OIpenessieMon
M0JIb30BaTeieM TaOJMIbI COOTBETCTBMSI BBIBOOMMBIX CHMMBOJIOB B JpaiiBep KOHCOJIN;
Ternepb 3Ty PyHKIMIO BhIToJHSET setfont

openvt 3amyckaet rnporpaMmy Ha HOBOM BupTyayibHOM TepMuHasie (VT)

psfaddtable Hobasnster Tabauiry cuMBosioB Unicode B KOHCOJbHBIN HIPUPT.

psfgettable V3BnekaeT BCTpoeHHYIO Tabymiy cumBoioB Unicode 13 KOHCOIBHOTO IIpudTa.

psfstriptable VYnasnser BcTpoeHHYIO Tabymiy cumBoioB Unicode 13 KOHCOIBHOTO IIpudTa.

psfxtable O6pabaTtsiBaeT Tabmibl cMBOJI0B Unicode AJ1s1 KOHCOJIbHBIX HIPUGTOB.

setfont Usmenster mipud Tl Enhanced Graphic Adapter (EGA) u Video Graphics Array (VGA),
MCITOJIb3yeMble B KOHCOJIN

setkeycodes 3arpyskaeT TabaMITy COOTBETCTBUSI CKAHKOZAOB SIpa M KOJOB KJIABUILL; 3TO YAOOHO, ecyin Ha
KJIaBMAType eCThb HeCTAaHAAPTHbIE KJIaBUILIU

setleds YcraHaBMBaeT 3HaUeHMsI UIaroB KJIaBUMATYPbl M MHOMKATOPOB (OOBIYHO - CBETOLVIOIEI)

setmetamode Omnpenensier 06pabOTKy MeTaK/JIaBUIIM Ha KIaBuaType (0ObIYHO, 3TO KiaaBuiiua Win)

setvtrgb VYcTaHaBIMBAET IIBETOBYIO CXeMY KOHCOJIU JJISI BCEX BUPTYJIbHBIX TEPMUHAJIOB

showconsolefont [TokasbiBaet Tekymmit mpudT skpaHa koHcomn EGA/VGA

showkey ITokasbiBaeT cKaHKObI, Ko, KiaaBuiy 1 ko ASCII myis kimaBuiil, HaskaThIX Ha KJIaBUaType

unicode_start

unicode_stop

[TepeBoguT knaBuarypy 1 kKoucosb B peskum UNICODE. [He ucnonb3yiite 3Ty mporpammy;,
eC/M Bbl He MCIojb3yeTe Gdaiia packaaaku aas komupoBku 1SO-8859-1. [lna mpyrux
KOOMPOBOK 3Ta YTUIUTA BbIIAET HEMPaBWIbHbIE PE3Yy/IbTaThl|.

Bosspamiaer knaBuatypy u koHcoub 13 pexkuma UNICODE
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[Taker Libpipeline comepskut 6MOGIMOTEKY [IJII TMOKOTO U YIOOHOTO YIIpaB/IeHMs TOAIIPOIIeCCaMM.

IIpubusuTeIbHOE 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 9.7 MB
MPOCTPAHCTBO:

8.68.1. YcTaHOBKa naketa Libpipeline

[TogrorossTe Libpipeline K koMmuisimm:

‘./configure --prefix=/usr

CroMOWIMpYyITe TTaKeT:

‘make

YT06BI IMPpOTECTMPOBATD ITAKET, BBIIIOJIHUTE!

‘make check

YcTaHoBUTE TAKeT:

‘make install

8.68.2. Copgepxxumoe nakerta Libpipeline

YcTaHnoB/1eHHbIE libpipeline.so
OMOIMOTEeKU:

KpaTtkoe onucaHue

libpipeline JTta OMOMMOTEKA WCIIOJAb3YeTCS IS
MOJITPOIIeCCaMM.
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8.69. Make-4.4.1

[Taker Make comepskUT MpoOrpaMmy, yIIpaB/ISTIOIIYIO TeHepalyen UCIOIHIEMbIX U APYTUX (GanioB, U3 MCXOTHOTO
KOZa.

IpubusuTeIbHOE 0.7 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 13 MB
MPOCTPAHCTBO:

8.69.1. YcTaHOBKa naketa Make

INonrorosrre Make K KOMIMISLIUM:

‘./configure --prefix=/usr

CroMOWIMpYyITE TTaKeT:

‘make

YT06BI IMPpOTECTMPOBATDH ITAKET, BBIIIOJIHUTE!

chown -R tester .
su tester -c "PATH=SPATH make check"

YcTaHoBUTE TAKeT:

‘make install

8.69.2. Cogepxumoe naketa Make

VYcraHoB/IeHHbIE make
MporpamMmbi:

KpaTtkoe onucaHue

make ABTOMaTMUeCKU orpenessieT, Kakue 4YaCTU IIaKkeTa HeO6XO,IlI/IMO (HeI)E)KOMHI/IIII/IpOBaTb n 3arryCkaerT
COOTBETCTBYIOIIIME KOMAaH/bI.
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8.70. Patch-2.7.6

[Taket Patch comepskuT mporpaMmy Aj1s1 USMEHEHUST UM co3manus (alioB MyTEM HaJIOKEHME «IaTdya», OOBIUHO,
cosgaBaemoro nporpammoit diff.

IpubusuTeIbHOE 0.2 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 12 MB
MPOCTPAHCTBO:

8.70.1. YcTaHOBKa nakerta Patch

INonrorosbTe Patch k kommmasaLmum:

‘./configure --prefix=/usr

CroMOWIMpYyITE TTaKeT:

‘make ‘

YT06BI IMPpOTECTMPOBATDH ITAKET, BBIIIOJIHUTE!

‘make check ‘

YcTaHoBUTE TAKeT:

‘make install

8.70.2. Cogepxumoe naketa Patch

YcTaHoB/1eHHbIE patch
MpOrpaMMmbi:

KpaTtkoe onucaHue

patch  VsmeHsieT ¢aitibl B COOTBETCTBUM C (paiioM McIpaByieHust (MaTy OObIYHO MpeACTaBiIsieT cOO0M CIMCOK
OTJINYUIA, CO3aBaeMbIii ¢ momoiiibio mporpammbl diff. [Tpumensia ux K ucxomHbiM daiiiam, patch cosgaer
UCIIpaBJIeHHbIE BEPCUIA. )
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8.71. Tar-1.35

[Taker Tar mpegocTaB/isieT BO3MOKHOCTb CO37aBaTh tar apXMBbI, & TAKKe MPOU3BOOUTb C HUMM Pa3IMYHBIE
MaHUITY/ISIIVK. Tar MOKeT pacIiakoBaTh ITPeIBapUTEIbHO CO3aHHbIN apXUB, JOOABUTD VIV OOHOBUTD (aiiJIbl B HEM,
BEPHYTb CIUCOK (PailyIoB B apXUBe.

IIpubusuTeIbHOE 0.7 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 43 MB
MPOCTPAHCTBO:

8.71.1. YcTaHOBKa nakerta Tar

ITogrorosrre Tar K KOMIMIALINNA:

FORCE_UNSAFE_CONFIGURE=1 \
./configure --prefix=/usr

3unaueHne napametpa configure:

FORCE_UNSAFE_CONFIGURE=1
OTOT mapamMeTp MPUHYIUTEIbHO 3aITyCKaeT TeCT AJ1s mknod OT MMEHM MoJib30BaTest root. OOBIUHO CUMTAETCS
OTNAaCHBIM 3aITyCKaTh 3TOT TECT OT MMEHM IIOJIb30BaTeNsl root, HO, MIOCKOJbKY OH BBIMOJTHSIETCSI B CUCTEME,
KOTOpast Obly1a cobpaHa JINIIIb YaCTUYHO, €T0 TIepeoTIpeie/ieHN e TOMyCTUMO.

CrOMOWIMpYITE TTaKeT:

‘make ‘

YT06BI IMPpOTECTMPOBATDH ITaKET, BBIITOJIHUTE!

‘make check ‘

W3BecTHO, 4TO OAVH TeCT, capabilities: binary store/restore, 3aBepiiiaeTcst OIIMOKOM Mpy 3arrycke, motomy uto B LFS
OTCYTCTBYeT selinux, oH 6yIeT MPOoMyIIeH, eCJIM SIAPO XOCTa He MOAIePKMBAET pacIllpeHHbIe aTpU6GYThl I METKU
6e301acHOCTY (HaIOBOI CUCTEMBI, MCITOMb3yeMon ajist coopku LFS.

YcTaHoBUTE TAKeT:

make install
make -C doc install-html docdir=/usr/share/doc/tar-1.35

8.71.2. Copepxnmoe naketa Tar

VYcTraHoB/IeHHbIE tar
MpPOrpaMMmbi:
Co3zaHHbIe KaTaJIOTM: /Just/share/doc/tar-1.35

KpaTtkoe onucaHue

tar COB,I[aeT dPXWBbI, N3BJIEKaeT (baﬁnbl u 0T06pa>1<aeT COOEep>KNMMoe apXnBOB, TAKXKe M3BECTHDBIX KdK Tap6onn.
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8.72. Texinfo-7.1

[Taket Texinfo comep>kuT mporpaMmbl 151 UTEHMSI, 3aIIMCH U TIpeoOpa3oBaHmst MHGOPMAIMOHHBIX CTPAHMII.

IIpu6nusuTenbHOE 0.3 SBU
BpeMsI COOPKM:
Tpebdyemoe gucKoBOE 139 MB
MPOCTPAHCTBO:

8.72.1. YcTaHOBKa nakerta Texinfo

ITogrorosrre Texinfo kK KomnmiALNK:

‘./configure --prefix=/usr

CROMOWINPYITE TTaKeT:

‘make ‘

YT06BI IMPpOTECTMPOBATD ITAKET, BBIIIOJIHUTE!

‘make check ‘

YcTaHOBUTE TTAKeT:

‘make install

ITo sxkenanuio YCTaHOBUTE KOMIIOHEHTbDI, BXOOAIME B IIaKET TeX:

‘make TEXMF=/usr/share/texmf install-tex

3HaueHMe nmapamerpa make:

TEXMF=/usr/share/texmf
ITepemennas makefile TEXMF comepskuT paciosioskeHne KopHs gepeBa TeX, 9To MOHamoOUTCS, eCiv, HallpUMeD,
nakeT TeX maHupyeTcs yCTAaHOBUTD MO3Ke.

Cucrema JOKyMEHTAIMM MCIOJIb3yeT MTPOCTOM TEKCTOBbIM (aiti Ajisi XpaHeHus CIMCKa MyHKTOB MeHio. dain
HaxXO#UTCS B /usr/share/info/dir . K coxkanennto, n3-3a ciaydaiHbix mpobsaem B Makefile pasiMuHbIX makeToB
OH MHOTIa MOXKET He CUHXPOHMU3MPOBAThCS ¢ MHGOPMAaIMOHHBIMM CTPAaHUIIAMY, YCTAaHOBJIEHHbIMY B cucTeme. Eciun
Korma-imbo morpebyercs rnepecosnatrh (ait /usr/share/info/dir , cJlenmyloiye Heobsi3aTeTbHble KOMaH/Ibl
pEIlaloT 3Ty 3a7auy:

pushd /usr/share/info
rm -v dir
for f in *
do install-info $f dir 2>/dev/null
done

popd

8.72.2. Cogepxunmoe naketa Texinfo

VYcraHoB/1eHHbIEe info, install-info, makeinfo (cchiika Ha texiZany), pdftexi2dvi, pod2texi, texi2any,
IIpOrpaMMbi: texi2dvi, texi2pdf, u texindex

YcTaHoB/IeHHbBIE MiscXS.so, Parsetexi.so u XSParagraph.so (Bce B /ust/lib/texinfo)

OMOIMOTEeKU:

Co3gaHHbIe KaTaJIOTM: /usr/share/texinfo u /usr/lib/texinfo

KpaTkoe onucaHue

info Vcnonbsyercst 1y uTeHuss MH(MOPMAILMOHHBIX CTPAHMI], KOTOPbIE TOXOKM Ha CIIpaBOYHbIE
CTPaHMIIbI, HO TOPa3gO IMOAPOOHEee OMMCHIBAIOT MPUMEHEHMEe BCeX MOCTYIHBbIX TapaMeTpoB
KoMaHAHoM cTpoku [Hampumep, cpaBauTe man bison u info bison. |
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Ucnonb3yercs Oj YCTAaHOBKM MH(POPMALMOHHBIX CTPaHMIl; OH OOHOBJIIET 3alucu B
MHIEeKCHOM ¢aityie KoMmaHabl info

[TepeBoguT McxomHble nokyMeHThbI Texinfo B mHbOpMalMOHHbIE CTPAHUIIbI, OOBIYHBIN TEKCT
wim HTML.

Wcnonw3yercs gist dopmarupoBanus nokymenTa Texinfo B daitn Portable Document Format
(PDF).

[Ipeo6pasyer Pod B ¢popmar Texinfo
[TepeBoguT McxomHyto foKyMeHTaIuio Texinfo B pasimuuHbie npyrue dbopmarbl.

Wcnonb3yercs a1t bopmatupoBanust JokyMeHTa Texinfo B He3aBMCUMMBIN OT YCTPOCTBA daii,
KOTOPBIM MOYKHO pacrievyararb

Wcnonb3yercs niis popmarmupoBanns faHHoro nokymeHnTa Texinfo B dait Portable Document
Format (PDF).

Wcnonb3yeTcs Oj1s1 COpTUPOBKY MHAEKCHBIX (aiioB Texinfo.
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8.73. Vim-9.1.0660

[Taketr Vim comepsKUT MOILIHbINI TEKCTOBBIN PEOaKTOP.

IIpu6nausuTenbHOE 2.9 SBU
BpeMsI COOPKM:
TpebyeMoe AMiCKOBOE 245 MB
MPOCTPAHCTBO:

AnbrepHaruBbl Vim

Ecau BbI mpeaounTaeTe Opyroy TeKCTOBBIM pemakTop, Hanpumep, Emacs, Joe mimn Nano, o6paturech K
https://mirror.linuxfromscratch.ru/blfs/view/12.2/postlfs/editors.html 3a peKOMeHIALVSIMM IO YCTaHOBKE.

8.73.1. YcTtaHOBKa nakerta Vim

Bo-mepBbIx, M3MeHUTe pacrosioskeHue ¢aia KoHbuUrypamm vimrec Ha /etc :

‘echo '#define SYS_VIMRC_FILE "/etc/vimrc"' >> src/feature.h ‘

ITogrorosrre Vim K KOMIMIALINNA:

‘./configure --prefix=/usr

CrOMOWIMPYITE TTaKeT:

‘make

YT068I IOATOTOBUTDH TE€CTHI, Y6EJII/ITECI:>, YTO IIOJIb30BaTeJIb tester MOJKET IIMCATh B MCXOOHOE OepeBo:

‘chown -R tester .

Tenepb 3aMMyCTUTE TECThI OT MMEHMU I10JIb30BaTeJIsI tester:

su tester -c "TERM=xterm-256color LANG=en_US.UTF-8 make -j1 test" \
&> vim-test.log

Habop TecToB BLIBOOUT Ha 3KpaH MHOTO ABOMYHBIX JaHHBIX. DTO MOMET BbI3BAaTh IIPOOJIEMBI C HACTPOMKAMMU
TEeKYIILero TepMyuHasa (0CO6GeHHO, KOT/Ia Mbl ITepeoripeiesisieM repeMeHHYI0 TERM, UTOObI YIOBJIETBOPUTH HEKOTOPbIE
TpeboBaHMs Hab6opa TecToB). UTOOBI 3TOTO M36€3KaTh, TepeHaIpaBbTe BbIBOA, B (haiisl SKypHaJia, KaK MTOKa3aHO BhIIIIE.
TecT npoiifeH ycHelHo, eCyIu JIOT O 3aBepIlIeHU COOEPsKUT TEKCT: ALL DONE.

YcTaHOBUTE TTAKeT:

make install

MHorue mosnb3oBare pedeKTOPHO HaOGMparoT Vi BMecTo vim. YToObI pa3pelnTh BBIMOIHEHME Vim, Korga
TI0JIb30BATeM BBOAST Vi, CO3[AlTe CMMBOJIMUECKYIO CChIIKY Kak ISl JBOMYHOTO Gaija, Tak U AJid CIIPaBOYHOM
CTPaHUIIbI:

In -sv vim /usr/bin/vi

for L in /usr/share/man/{,*/}man1/vim.1; do
1n -sv vim.1 $(dirname SL)/vi.1

done

[To ymomuanuio fokymMeHTalysl Vim yCTaHOBIMBAETCS B KaTalor /usr/share/vim . Ciegyoias CMMBOIMYECKAs
CCBLJIKA ITO3BOJISIET ITOJIYUYUTh OOCTYII K JOKYMEHTAalMM Yepe3 KaTaJor /usr/share/doc/vim-9.1.0660 , UTO
COIJIaCyeTcs C pacroyioKeHeM TOKYMEeHTalUM OCTaIbHbIX TTaKeTOB:

In -sv ../vim/vim91/doc /usr/share/doc/vim-9.1.0660
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Ecin B LFS 6ymer ycraHoBiena cucrema X Window, MokeT moTpeboBaThCs MepeKOMIMIMPOBATh Vim Iocie
ycraHoBkM X. Vim mocrtasisercsi ¢ Tpadguyeckor Bepcuein pegakTopa, IJisi KOTOPOil TpebyeTcs ycTaHOBKa X
Y HEKOTOPBIX MOIMOJHUTEIbHbIX 6MOmoTek. sl osyuyeHus HOTOMHUTENIbHOM MHMOopMalyy 06 3ToM IMpoliecce
obparutech K JOKyMeHTauuu 1o Vim u crpaHuile ycraHoBku Vim B kuure BLFS mo ampecy https://mirror.
linuxfromscratch.ru/blfs/view/12.2/postlfs/vim.html.

8.73.2. HacTtpoiika Vim

[To ymonuanuio vim paboTaeT B pexkyuMe, HECOBMECTMMOM C Vi. DTO MOMKET IT0Ka3aTbCsl HEOOBIYHBIM [IJIsI
MOJTb30BaTesiel, KOTOpble B ITPOIIJIOM MCIIOJb30BaIM Apyrue pemaktopbl. Ilapamerp «nocompatible» BkoueH
HIKe, YTOOBI MTOMUEPKHYTh TOT (DaKT, YTO MCIIOJIb3yeTCsl HOBOe moBeaeHMe. HacTpoiika Takske HaIllOMMHAET TEM,
KTO XOTeJ1 Obl TIEPENTH B peskuM «compatible», 4To mapameTrp MO/KeH OBbITH MEPBBIM B (daiie KOHGUTYpaIn.
OTO HEO6XOAMMO, TTOTOMY YTO M3MEHSIOTCS [pyTHe MapamMeTphl, U IMepeorpeneaeHus MPOUCXOOST MOCe 3TON
Hactpoiiku. Cosgarite dhaiil KOHPUrypaimm vim mo yMOJTYaHUIO, BHITTOJIHUB CJIEOYIOIIVE Te/iCTBUS:

cat > /etc/vimrc << "EOF"
" Begin /etc/vimrc

" Ensure defaults are set before customizing settings, not after
source $VIMRUNTIME/defaults.vim

let skip_defaults_vim=1

set nocompatible
set backspace=2

set mouse=

syntax on

if (&term == "xterm") || (&term == "putty")
set background=dark

endif

End /etc/vimrc
EOF

[TapameTp set nocompatible 3acTaBjsIeT vim BeCTy cebst 60j1ee MpaBUIbHO (IT0 YMOTYAHUIO), UeM Vi-COBMECTUMBbIN
crocob. VoanuTe «no», 4To6bl COXpaHUTb CTapoe moBeneHue vi. [TlapameTp set backspace=2 MO3BOJISIET YAAJSATh
CMMBOJIbI Yepe3 MepeHOC CTPOKM, aBTOMAaTMUYeCKMe OTCTYIIbI ¥ Havyasio BCTaBKU. [lapaMeTp syntax on BKJIIOYAeT
MOJICBETKY CMHTaKcyuca vim. [lapamerp set mouse= MO3BOJISIET TPABUJIBHO BCTABJISITh TEKCT C IMTOMOIIIBIO MBI TTPU
pabote B chroot mam yepes ymajieHHOe coemyHeHne. Hakonel, oreparop if ¢ mapamMeTpoM set background=dark
KOPPEKTUPYET IMpearnosiokeHne vim o iBete (oHa HEKOTOPHIX SMY/ISITOPOB TepMMHAJIA. DTO MPUAAET MOACBETKE
JIYYIITYIO I[BETOBYIO CXEMY JJIS1 MCITOTb30BaHMST Ha YepHOM (DOHE 3TUX ITPOTrPaMM.

,H,OKYMEHT&LU/II-O IO APYIMM JOCTYITHBIM ITIapaMeTpaM MO>KHO ITOJIYYUTDb, BBITIOJIHMB CJIeAYIOIIYIO KOMaHOy.

vim -c ':options'

"\r IIpumeuanue

ITo ymomuanuio vim ycraHaB/imBaeT ¢aiibl MPOBEPKMU opdorpadum TOJbKO IJISI aHIIMMCKOTO SI3bIKA.
HOna ycraHoBku daiaoB mpoBepku opdorpaduu Apyrux S3bIKOB, CKommpynTe daiiabl .spl U, IpU
HEeOOXOOMMOCTH, .sug [JIs Balllero si3bIKa M KOOMPOBKY CUMMBOJIOB U3 runtime/spell , COXpaHUTE UX B
/usr/share/vim/vim91/spell/

YTo6bI MCIOJIb30BaTh 3TU (daiibl TpoBepKMu opdorpadun, HEOOXOAUMO yKasaTh MapaMeTpbl ISl Vvim B
daitie /etc/vimrc , mpumep:

set spelllang=en, ru
set spell

JonoyHnuTeIbHbIE CBEIeHUST CMOTPpUTE B daiijie runtime/spell/README . txt
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8.73.3. Cogepxnmoe naketa Vim

YcTraHnoB/ieHHbIE ex (cchUIKa Ha vim), rview (ccbUIKa Ha vim), rvim (ccbljIka Ha vim), vi (CChUIKa Ha

MporpaMmbI:

vim), view (ccpuika Ha vim), vim, vimdiff (ccbika Ha vim), vimtutor n xxd

Co3zaHHbIe KaTaJIOTM: /usr/share/vim

KpaTtkoe onucaHue

ex

rview

rvim

vi
view
vim
vimdiff
vimtutor

xxd

3amyckaet vim B peskume ex

2TO OrpaHMYeHHasa BepCusi view; HIMKaKlne KOMaH/bI 060JIOUKY He MOT'YT OBITh 3allyIIeHbI, U view
He MOYKET OBITh IMPpMOCTaHOBJIEH

2TO OrpaHMYeHHas BepPCUst vim, HUMKaKne KOMaH/abl 0060JIOUKM He MOT'YT OBITh 3allyIIeHbI, U vim He
MOSKET ObITh NMPpMOCTaHOBJIEH

Ccplika Ha vim

3amyckaet vim B peskuMe TOJIbKO JIJIST YTEHWST

Cam pegakTop

PemakTupyer aBe win Tpu Bepcuu ¢aisia ¢ TOMOIIBIO Vim U MTOKa3bIBaeT PasaInumst
OO6yyaeT OCHOBHBIM rOpSTYMM KJIaBMILIAM M KOMaHJaM vim

COB,ELaET HJECTHa,ZLHaTequHbIﬁ OJaMIT OaHHOI'O ('b&ﬁ)'[&; OH TaK)Xe MOXKET BbIIIOJIHATD O6paTHYIO
orepannio, II03TOMY €ro MO>XHO MCIIOJIb30BaTb AJIA 6I/IHaprIX rmarueit
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8.74. MarkupSafe-2.1.5

MarkupSafe — 310 Momysnb Python, peasmsyroimii 6e30macHoOe MCIIOIb30BaHME CTPOK B sSI3bIKaxX pasmMeTku XML/
HTML/XHTML

IpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 508 KB
MPOCTPAHCTBO:

8.74.1. YcTtaHOoBKa naketa MarkupSafe

Crommmwmnpynte MarkupSafe ¢ momoriipio ciienyroiiieir KoOMaHIbl:

‘pip3 wheel -w dist --no-cache-dir --no-build-isolation --no-deps S$SPWD

C 3TMM ITaKeTOM He ITOCTAaBJISIETCS] TECTOB.

YcTaHoBuUTe TaKeT:

‘pip3 install --no-index --no-user --find-links dist Markupsafe

8.74.2. Copgepxumoe naketa MarkupSafe
Co3gaHHbIe KaTaJIOTH: /usr/lib/python3.12/site-packages/MarkupSafe-2.1.5.dist-info
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8.75. Jinja2-3.1.4

Jinja2 - aTo Mmomysnb Python, KOTOpbIV peanu3yeT MPOCTOM SI3bIK 111a6JIOHOB pythonic

IIpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 2.5 MB
MPOCTPAHCTBO:

8.75.1. YcTaHOBKa nakerta Jinja2

Cobepure naxer:

‘pip3 wheel -w dist --no-cache-dir --no-build-isolation --no-deps S$SPWD

YcTaHoBuUTe MTaKeT:

‘pip3 install --no-index --no-user --find-links dist Jinja2

8.75.2. Copgepxumoe nakerta Jinja2
Co3paHHbIe KaTaJIOTH: /ust/lib/python3.12/site-packages/]inja2-3.1.4.dist-info
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8.76. Udev ns Systemd-256.4

[Taker Udev comepskKuUT ITPOrpaMMbl /IS AMHAMUYECKOTO CO3IAHMsT Y3JI0B YCTPOMCTB.

IIpuobM3nTEILHOE 0.2 SBU
BpeMs COOPKM:
TpebyeMoe AMCKOBOE 144 MB
MPOCTPAHCTBO:

8.76.1. YcTaHOBKa nakerta Udev

Udev sBnsieTcs vacTbio makera systemd-256.4. Vcnonb3yiite daitn systemd-256.4.tar.xz B KaueCTBE MCXOMHOTO
apxuBa.

VYnanure ABe HEHYKHbIE TPYIIbI render U sgx, U3 MPaBWwI udev MO YMOJTYAHUIO:

sed -i -e 's/GROUP="render"/GROUP="video"/' \
-e 's/GROUP="sgx", //' rules.d/50-udev-default.rules.in

VYnanute ogHo mpaBwio udev, Tpebyrolliee IMOJTHONM YCTaHOBKYM Systemd:

sed '/systemd-sysctl/s/*/#/' -i rules.d/99-systemd.rules.in

WsmennTe keCTKO 3aJaHHbIC ITYTU K cbaﬁnaM KOHCI)I/IpraL[I/H/I ceTu OJisd aBTOHOMHOJ YCTaHOBKU udev:

sed '/NETWORK_DIRS/s/systemd/udev/' -i src/basic/path-lookup.h

INonrorosrre Udev K KOMIIMJISLIMNA:

mkdir -p build
cd build

meson setup ..
--prefix=/usr
--buildtype=release
-D mode=release
-D dev-kvm-mode=0660
-D link-udev-shared=false
-D logind=false
-D vconsole=false

-

3HayeHne nmapamMeTpoB meson:

--buildtype=release
OTOT TMapaMeTp IiepeorpenesnsieT TUI CcOopkuM 1Mo ymonavyaHuio («debug»), KOTOpbIM cCO3maeT
HEONTUMMU3UPOBAHHbIE TBOUYHEIE (DAVAJIbI.

-D mode=release

OrkroyaeT HeKOTOpble MYHKIMM, KOTOPbIE Pa3pabOTUMKM CUMTAIOT IKCIIEPUMEHTATbHBIMMA.

-D dev-kvm-mode=60660

[To ymomuanuio mpaBujao udev paspelaer BCceM IIOJIb30BaTeNsIM AOCTYI K /dev/kvm . Pemaktoper LFS
CUMTAIOT 3TO ONacHbIM. JlaHHAs OILMS epeorpeneisieT pa3pelleHne 0 YMOJTUaHUIO.

-D link-udev-shared=false
Ota omius 3amnpeniaer udev CBSI3bIBaTbCSI C BHYTpPeHHeN 0011eit 6mbmorekoit systemd libsystemd-shared .
OTta 6ubMMoTeKka MpegHasHayeHa J1Jisi COBMECTHOI'O MCIIOb30BaHMsI MHOTMMM KOMITOHeHTamMu Systemd, 1 ee
MCIIOJIb30BaHMe M30bITOYHO, KOTJIa YCTAaHOBJIEH TOJBKO udev.

-D logind=false -D vconsole=false
OTH IapamMeTpbl IPedOTBPAIlAlOT CO3MaHMe HEeCKOJbKMX (aiyIoB IMpaBuil udev, IpMHAMJIEXKAIINX IPYTUM
KOMITIOHeHTaM Systemd, KOTopble MbI He OyIeM yCTaHaB/IMBATh.
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[Tonyunte cnmcok mpemocTasisieMbix udev helpers u coxpaHuTe ero B mepeMeHHON (3KCIIOPTUPOBATh €ro He
00s13aTeJIbHO, HO 3TO yIpPOIaeT COOPKY OT MMeHU OOBbIYHOTO MOJIb30BaTe sl WK IIPU UCIOIb30BaHUM MeHeIKepa
IIaKeTOB):

1 o
.

export udev_helpers=$(grep "'name' ../src/udev/meson.build | \
awk '{print $3}' | tr -d ",'" | grep -v 'udevadm')

CobepuTe TOJBKO KOMIIOHEHTbI, HeOOXOoaMMbIe 1)1 udev:
ninja udevadm systemd-hwdb \
$(ninja -n | grep -Eo '(src/(lib)?udev|rules.d|hwdb.d)/[* ]*') \

S(realpath libudev.so --relative-to .) \
Sudev_helpers

YcTaHOBUTE MTAKeT:

install -vm755 -d {/usr/lib, /etc}/udev/{hwdb.d, rules.d, network}
install -vm755 -d /usr/{lib,share}/pkgconfig

install -vm755 udevadm /usr/bin/

install -vm755 systemd-hwdb /usr/bin/udev-hwdb

1n -svfn ../bin/udevadm /usr/sbin/udevd

cp -av libudev.so{,*[0-9]} /usr/1lib/

install -vm644 ../src/libudev/libudev.h /usr/include/

install -vm644 src/libudev/*.pc /usr/1lib/pkgconfig/

install -vm644 src/udev/*.pc /usr/share/pkgconfig/

install -vm644 ../src/udev/udev.conf /etc/udev/

install -vm644 rules.d/* ../rules.d/README /usr/lib/udev/rules.d/

install -vm644 $(find ../rules.d/*.rules \

-not -name '*power-switch*') /usr/lib/udev/rules.d/
install -vm644 hwdb.d/* ../hwdb.d/{*.hwdb,README} /usr/lib/udev/hwdb.d/
install -vm755 Sudev_helpers /usr/lib/udev
install -vm644 ../network/99-default.link /usr/lib/udev/network

YcraHoBute HEKOTOPbIE I10/Ib30BaTeJIbCKHME IIpaBijia M BCIIOMOIr'aTeJIbHbIE d)aﬁﬂbl, II0JI€3HbIE B Cpeae LFS:

tar -xvf ../../udev-1fs-20230818.tar.xz
make -f udev-1fs-20230818/Makefile.lfs install

YcraHoBuTe CIIpaBO4YHbIE€ CTpPaHUIIbI:

tar -xf ../../systemd-man-pages-256.4.tar.xz \
--no-same-owner --strip-components=1 \
-C /usr/share/man --wildcards '=*/udevx' '#*/libudevx' \
'x/systemd.link.5' \
'x/systemd-' {hwdb, udevd.service}.8
sed 's|systemd/network|udev/network|" \
/usr/share/man/man5/systemd.1link.5 \

> /usr/share/man/man5/udev.link.5

sed 's/systemd\(\\\?-\)/udev\1/' /usr/share/man/man8/systemd-hwdb.8 \
> /usr/share/man/man8/udev-hwdb.8

sed 's|lib.*udevd|sbin/udevd|’ \
/usr/share/man/man8/systemd-udevd.service.8 \
> /usr/share/man/man8/udevd.8

rm /usr/share/man/man*/systemd*

Haxownel, copockTe 3HaueHue mepeMeHHo udev_helpers :

unset udev_helpers
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8.76.2. HacTtpoiika Udev

Wudopmaryst 06 anmapaTHbIX YCTPOMCTBAX XPaHUTCS B KaTajorax /etc/udev/hwdb.d " /usr/lib/udev/
hwdb.d . Udev Heobxomumo, 4ToObI 3Ta MHGOpMAaLMs ObUIa CKOMIMJIMPOBAHA B ABOMYHYIO 0asy JaHHBIX /etc/
udev/hwdb.bin . Co3pmanTe MCXOOHYIO 6a3y JaHHbBIX:

\ udev-hwdb update

OTy KOMaHAy HeoOXOIMMO 3aITyCKaTh KaskIbIM pa3 Mpy 0OHOBIeHMM MHbOopMalmu 06 060pyIOBaHUNA.

8.76.3. Copgepxnmoe naketa Udev

YcraHOB/IeHHbIE udevadm, udevd (cumBosiMueckas ccbliika Ha udevadm) u udev-hwdb
MPOrpaMMmbI:

YcTraHOB/I€eHHBIE libudev.so

0M0INMOTeKH:

Co3sgaHHbIE KaTaJIOTM: /etc/udev u /usr/lib/udev

Short Descriptions

udevadm YHMUBepCaJIbHbI MHCTPYMEHT aJMMHUCTPUpOBaHMSI udev: ympasiaseT peMoHoM udevd,
npenocrasiisieT MHbopManyio u3 6a3el faHHbIX Udev, oTcekuBaeT uevents, OXKuaaeT 3aBepIieHus
uevents, nmpoBepsieT KoHurypamyio Udev u 3amyckaeT uevents Jiss JaHHOTO YCTPOMCTBA

udevd IleMOH, KOTOpBIM IPOC/TYIIMBAaeT uevents B cokere netlink, co3maeT ycTpoicTBa M 3aIycKaer
HaCTpPOEHHbIEe BHEIIIHME IMPOrPpaMMbl B OTBET Ha 3T uevents

udev-hwdb  OGHoBsIeT WM 3amnpaiiBaeT 6a3y JaHHBIX 000PYIOBaHMS

libudev bubmoTteka myis nonydenus uHopmaiy 06 ycTponcTBax udev
/etc/udev Conepskut daiabpl koHpurypamymu Udev, paspeliieHus [Ojs YCTPOWCTB M IIpaBuIa MMEHOBAHUS
YCTPOMCTB
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8.77. Man-DB-2.12.1

ITaker Man-DB comepskuT mmporpamMmsl AJ1sI IIOMCKA ¥ IMIPOCMOTpPa CIIPABOYHBIX CTPAHMII.

IIpubnsuTeIbHOE 0.3 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 43 MB
MPOCTPAHCTBO:

8.77.1. YcTtaHOBKa naketa Man-DB

ITogrorossre Man-DB k komnumisaiinn:

./configure --prefix=/usr
--docdir=/usr/share/doc/man-db-2.12.1
--sysconfdir=/etc
--disable-setuid
--enable-cache-owner=bin
--with-browser=/usr/bin/lynx
--with-vgrind=/usr/bin/vgrind
--with-grap=/usr/bin/grap
--with-systemdtmpfilesdir=
--with-systemdsystemunitdir=

- T T

3HayeHMe MapaMeTPOB HACTPOMKM:

--disable-setuid

OTk/II04aeT yCTaHOBKY setuid mosib30BaTesTio man IMpy COOPKE MPOrpaMMbl man.

--enable-cache-owner=bin

WsmeHnsieT Biagesbla (aijioB 0OILeCCTEMHOrO Kallia Ha IT0JIb30BaTesisd bin.

--with-...
OTU TpU apryMeHTa UCIOJb3YIOTCS IJIT HACTPOMKM ITPOrpaMM IO YMOJTUYaHMIO. lynx TeKcToBbIN Be6-Opaysep
(cM. MHCTpYKIMK 1O ycraHoBKe B KHure BLFS), vgrind npeo6pasyeT ucxXomHble KOIbI TPOrpPaMM BO BXOIHbIE
nanubie Groff, grap yno6eu ns Habopa rpados B nokymenTtax Groff. [Tporpammel vgrind 1 grap o6bI4HO He
HY>KHBI JIJISI ITPOCMOTpa CIIpaBOYHbIX cTpanuil. Ouu He BxomaT B coctaB KHur LFS mm BLFS, Ho BbI MOXkeTe
YCTaHOBUTDb X CAMOCTOSITEIbHO Tocye coopku LFS.

--with-systemd. ..
OTM mapameTpsl IPeIOTBPAIalOT YCTaHOBKY HEHYKHBIX KaTaJIoroB U ¢aiioB systemd.

CroMIWIMpyITe TaKeT:

‘make

YTo6bI MPOTECTUPOBATH MAKET, BBITIOTHUTE:

‘make check

YcTaHoBUTeE TAKET:

‘make install

8.77.2. He aHrnoasbluHble CTpaHULbI pykoBoACTB B LFS

B cienyromien tabnnie mpuBeAeHbl HAOOPbI CUMBOJIOB, B KOTOPBIX MOTYT OBbITh 3aKOAMPOBAHbI CTPAHMUIIbI
pyKoBOACTB aketa Man-DB, ycraHaBiBaemble B IUPEKTOpUM /usr/share/man/<11> . Kpome storo, Man-DB
IIPaBUJIbHO OIpeesIsSieT, MMEIOT JIM CITPaBOYHbIE CTPAHMIIbI, YCTAHOBJIEHHbIE B 3TOM Karajiore, kogupoBky UTF-8.
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Ta6muma 8.1. lomycTuMbIe KOGMPOBKY CTAPbIX 8-OMTHBIX CTPAHNII PYKOBOACTB

SI3bIK (Kom) Komuposka |SI3bIK (Kom) Komuposka
Harckwnii (da) ISO-8859-1 |Xopsarckuii (hr) [SO-8859-2
Hemeuxmnii (de) ISO-8859-1 |Benrepckuii (hu) ISO-8859-2
AHrmmiickui (en) [SO-8859-1 |SInonckwmii (ja) EUC-JP
Vicnianckuii (es) ISO-8859-1 |Kopeiickwmii (ko) EUC-KR
OcToHCcKkuM (et) [SO-8859-1 |JIutosckwmii (It) ISO-8859-13
Ounckmii (fi) ISO-8859-1 |Jlarbrckuii (1v) ISO-8859-13
@pannysckuit (fr)  |ISO-8859-1 |Makenonckmii (mk) ISO-8859-5
Wpnaupackuii (ga) ISO-8859-1 |ITonbckuii (pl) ISO-8859-2
Tamcuiickmii (gl) [SO-8859-1 |PymbIiHcKwMii (10) [SO-8859-2
Wunonesmiickuii (id) [ISO-8859-1 |Pycckmii (ru) KOI8-R
Wcnangckmit (is) [SO-8859-1 |CnoBaukni (sk) ISO-8859-2
UranbstHcknii (it) [SO-8859-1 |Cnosenckuii (sl) [SO-8859-2
Hopseskckuit 6ykmon |ISO-8859-1 | Cepbekmit naTuHCKui (sr@latin) ISO-8859-2
(nb)
Tonmangckmii (nl) ISO-8859-1 |Cepbckmii (sr) ISO-8859-5
Hopseskckuit ISO-8859-1 |Typeuxwnii (tr) ISO-8859-9
HIOHODPCK (nn)
Hopgeskckuit (no) ISO-8859-1 | Ykpamuckmii (uk) KOI8-U
[Moptyranbckmii (pt) |ISO-8859-1 |BwerHamckuii (Vi) TCVN5712-1
[IIBemckuii (sv) ISO-8859-1 | Vmporiuenusiit kutarickuii (zh CN) |GBK
Benopycckuii (be)  |CP1251 VYIpolieHHbIN kutanckmii,| GBK
Cunranyp (zh_SG)
Bosrapckwuii (bg) CP1251 TpaauLIMOHHbI kurarickuit,| BIGSGHKSCS
T'onkonr (zh_HK)
Yerwrckuii (cs) ISO-8859-2 | TpaguioHHbI kurtarickuii | BIG5
(zh_TW)
I'peuecknii (el) ISO-8859-7

% IIpumeuanmue

CTpaHI/ILIbI PYKOBOACTB Ha A3bIKaX, KOTOPbI€ HE YKa3aHbl B CIIMCKEe, HE IMMOAOEP>KMBAIOTCA.

8.77.3. Copgepxxumoe nakerta Man-DB

YcraHOB/IeHHbIE accessdb, apropos (ccpuika Ha whatis), catman, lexgrog, man, man-recode, mandb,
MIPOrpaMMbi: manpath, n whatis

YcTaHoB/1eHHbIE libman.so u libmandb.so (o6e B /ust/lib/man-db)

OMOIMOTEeKU:

Co3sgaHHbBIe KaTaJIOTM: /usr/lib/man-db, /usr/libexec/man-db u /usr/share/doc/man-db-2.12.1

KpaTtkoe onucaHue

accessdb BriBomuT comepykumoe 6a3bl faHHbIX wWhatis B ymo6ounTaemoir popme.
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BrinosHsieT mouck B 6a3e maHHbix whatis 11 oro6paskaeT KpaTkoe OmycaHue CUCTEMHbBIX KOMaH/I,
cofepsKallMX 3aJJaHHYIO CTPOKY

CospgaeT v OGHOBJISET MPeABAaPUTEIbHO OT(GOPMATUPOBAHHbIE CTPAHUIIBI PYKOBOICTB
OrobpaskaeT OMHOCTPOUYHYIO CBOAHYIO MH(POPMALIMIO O JTaHHOM CTPaHUIIE PYKOBOACTBA
®dopmaTupyeT 1 otobpaskaeT 3arpoIIeHHYIO CTPAHUITy PYKOBOACTBA

[Tpeo6pasyeT cTpaHMIIbI PYKOBOACTBA B APYT'YIO KOAMPOBKY

Co3smaet win o6HOBIIsIeT 6a3y JaHHbBIX whatis

Oto6paskaer comepskumoe nepemenHoin SMANPATH mmn (ecsim nepemenHas SMANPATH e
yCTaHOBJIEHA) COOTBETCTBYIOIIMI TMYTh TOMUCKA, ONpenessieMblii B HacTpoMkax man.conf u B
I10J1b30BaTe/IbCKOM OKPY>KeHUI

BrinosHsieT mouck B 6a3e gaHHbIX whatis 11 oToO6paskaeT KpaTKie OIMCaHusT CUCTEMHbBIX KOMaH/I,
B KOTOPBIX B OMMCAHUM KJIFOUEH YKa3aHO MCKOMOE CJIOBO

BxittouaeT moamepskKy man BO BpeMsI BbITIOJTHEHMS

BxitiouaeT moamepykKy man BO BpeMsI BbITIOJTHEHMS
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8.78. Procps-ng-4.0.4

[Taker Procps-ng cogep>kut nmporpaMmsbl 1Jisi MOHUTOPUHTA ITPOLIECCOB.

IIpubusuTeIbHOE 0.1 SBU
BpeMsi COOPKH:

TpebyeMoe AMiCKOBOE 26 MB
MPOCTPAHCTBO:

8.78.1. YcTtaHOBKa nakerta Procps-ng

IlonroroBnTe PI‘OCpS-Dg K KOMIIWJISILIUN:

./configure --prefix=/usr \
--docdir=/usr/share/doc/procps-ng-4.0.4 \
--disable-static \
--disable-kill

3unaueHme nmapamerpa configure:

--disable-kill
IrtoT napameTp oTK/IouaeT c6opky komauasl Kill; ona 6ymer ycraHoseHna n3 makera Util-linux.

CKOMITMJIMPYITE TIaKeT:

make

YT0681 3aIllyCTUTb Ha6op T€CTOB, BBIIIOJIHUTE:

chown -R tester .
su tester -c "PATH=SPATH make check"

NsBecTHO, 4TO TECT ps with output flag bsdtime, cputime, etime, etimes 3aBepiiiaeTcs HEyIAYHO, €CIIN SIAPO XOCTA
COOPAHO C BBIKJTIOUYEHHBIM ITapaMeTpoM CONFIG_BSD_PROCESS_ACCT

YcTaHOBUTE TTAKeT:

‘make install

8.78.2. Copepxnmoe naketa Procps-ng

YcraHoB/1eHHbIE free, pgrep, pidof, pkill, pmap, ps, pwdx, slabtop, sysctl, tload, top, uptime, vmstat,
MIporpaMmbi: w 1 watch

YcTraHOB/IeHHbIE libproc-2.so

OMOINOTEKM:

Co3paHHbIe KaTa/IOTH: /usr/include/procps u /usr/share/doc/procps-ng-4.0.4

KpaTkoe onucaHue

free CoobiaeT 06beM CBOOOTHOM U UCIOJIb3yeMOl TaMsITH (Kak hu3mnueckoit, Tak 1 ¢aisia MmoaKaukin)
B CUCTEME.

pgrep BbITTOTHSIET MTOMCK MTPOIECCOB HA OCHOBE MX MMEHM U APYTUX aTpubyTOB

pidof Coob6iaer PIDbI yKa3zaHHBIX TPOrpaMm

pkill OrnpaBKa CUTHAJIOB MPOIECCaM Ha OCHOBE MX MMEHM U APYTUX aTpubyTOB

pmap Komanga BbIBOOMUT [deTajbHYIO MHGOpMAaIyuioo 060 MCIIOIb30BaHME OIEepPaTMBHON IMaMSITU
poreccammu

ps CMCcoK 3amyIieHHbIX MTPOIeCCOB
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pwdx
slabtop
sysctl
tload
top

uptime

vmstat

w

watch

libproc-2
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Coob1aer Tekyumii pabounii KaTajor Ipolecca

OrobpaskaeT MogpobHYI0 MHPOPMAIIMIO O KIII-TIAMSTHU SIApa B pesKUMe peajbHOrO BpeMeHN.
V3meHsieT mapameTphl sigpa BO BpeMsl BbIIIOJTHEHMST

BoiBoguT rpaduk TeKyIen cpeaHen 3arpy3Ku CUCTEMbI

OrobpaskaeT CIMCOK IPOLIECCOB, Hambojiee MHTEHCUMBHO wucrosb3yiommx ILIIT; obecmeunBaer
IIPOCMOTP aKTUMBHOCTM IPOLIECCOPA B PEXKMME PeaibHOrO BpeMeHM!

Coo0111aeT CKOJIBKO BpeMeHM paboTaeT CUCTeMa, CKOJIbKO IOJIb30BaTesiell BOILIM B CUCTEMY U
cpenHue 3HaUeHMS 3arpy3Ky CUCTEMBbL.

Coo0111aeT CTaTUCTUKY BMPTYaAIbHOM MaMSITH, COAEPKalllylo MHGOPMALMIO O MPOoLieccax, MaMsITH,
nonkauke, 6;10uHoM BBoge/BbiBOfEe (IO), mpepbiBanuMsax u akTuBHOCTY LITT.

HOK&BblBaeT, KaKMe I10JIb30BaTeJIM B HACTOs11Iee BpeMs BOILJIM B CMCTEMY M C KaKOI'O MOMEHTa

Brinonnsger 3agaHHyI0 KOMaHAYy HOBTOPHO, OTOOpasKasi IepBbIil 9KpaH, 3all0JTHEHHBIN €€ BhIBOIOM;
9TO MO3BOJISIET MTOJIb30BaTEJI0 HAOJIIONATh 32 M3MEHEHUSIMU C TeYeHMeM BpeMeHM

Conpepskut GyHKLIMY, UCTIO/Ib3yeMble OOBIIMHCTBOM ITPOrpaMM B 3TOM ITaKeTe.
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8.79. Util-linux-2.40.2

[Taker Util-linux comepskuT pasjmdHble cJIyskeOHbIe porpaMmMbl. Cpeny HUX YTUIAUTBI IJISI paboThI C (allyIOBBIMU
cucTeMaMM, KOHCOJISIMU, pasaesiaMu M COOOIIEHUSIMIA.

Ipu6ausuTenbHoe 0.5 SBU
BpeMs COOPKH:
Tpebdyemoe a1cKOBOE 315 MB
MPOCTPAHCTBO:

8.79.1. YcTaHoBKa nakerta Util-linux

IMonrorosrre Util-linux K KOMIWJISILINNA:

./configure --bindir=/usr/bin
--libdir=/usr/1ib
--runstatedir=/run
--sbindir=/usr/sbin
--disable-chfn-chsh
--disable-login
--disable-nologin
--disable-su
--disable-setpriv
--disable-runuser
--disable-pylibmount
--disable-liblastlog2
--disable-static
--without-python
--without-systemd \
--without-systemdsystemunitdir \
ADJTIME_PATH=/var/lib/hwclock/adjtime \
--docdir=/usr/share/doc/util-linux-2.40.2

7 T

[TapameTpsl --disable u --without mpemoTBpalllalOT TMOsIBIeHNE TMPELyIpeskaeHnii 0 COOpKe KOMIIOHEHTOB,
IJIT KOTOPBIX TpeOyIOTCs TMakeThbl, OTCyTcTByIolMe B LFS, mam KoTropble HeCOBMECTMMBI C IpOTrpaMMaMi,
YCTaHOBJIEHHBIMU APYTMMMU TTaKeTaMMU.

CroMOWIMpyITe TTaKeT:

make

[To skenauuio cosmanTte GUKTUBHBIN atit /etc/fstab  [JIS BBITTOJHEHMS IBYX T€CTOB U 3aITyCTUTE HAOOP TECTOB
OT IMEHM TI0JIb30BaTessl 63 MOTHOMOUMIA root:

. IIpenynpexgenue

3armyck Habopa TeCTOB OT MMEHM MOJIb30BaTeJIs root MOXKET MOBPEIUTD Bally cucTeMy. YTOObI 3aITyCTUTD
tectsl, ornmumsi CONFIG_SCSI DEBUG pna sapa mo/mpkHa ObITh JOCTYITHA B TEKyIel paboTarolien
cucreMe U JOJIKHA ObITh coOpaHa Kak MOAY/Ib. BritoueHne e€ B simpo GymeT mpepsiBaTh 3arpysKky. s
MIOJIHOTO OXBaTa TeCTaMM B CUCTEMY HeOOXOAMMO yCTaHOBUTH Apyrue nakeTsl 3 BLFS. Ilo kemannio,
3TOT TeCT MOXXHO 3aITyCTUTh ITOCJIe 3arpy3Ku B roToBYyIO cuctemy LFS:

bash tests/run.sh --srcdir=S$PWD --builddir=SPWD

touch /etc/fstab
chown -R tester .
su tester -c "make -k check"

TecTbl ¢ xcecmkumu ccoblikamu 3aBeplIaTCs Heygadel, ey B SIAPe XOCTa He BKJIIOYEHA OMIms CONFIG_CRYPTO_
USER_API_HASH MM He BKJ/IIOUEHO HUKaKMX OILuii, o6ecrneunBaoimmx peamnsaimio SHA256 (Hampumep, CONFIG_
CRYPTO_SHA256  myu CONFIG_CRYPTO_SHA256_SSSE3 , ecju IIpOIleCcCcOp MHOAIepskuBaeT MHCTPyKimu SSE3).
Kpome Toro, Tect Isfd: inotify 3aBepmmTcs HeygadyHo, ecy omiys sigpa CONFIG_NETLINK_DIAG He BKJ/IIOYE€HA.
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‘ make install

8.79.2. Cogepxxumoe naketa Util-linux

VYcraHoB/IeHHbIE
MporpamMmbi:

YcTaHOB/IeHHBIE
OMoIMOoTeKM:
Co3gaHHbIe KaTaJIoru:

KpaTtkoe onucaHue

addpart, agetty, blkdiscard, blkid, blkzone, blockdev, cal, cfdisk, chcpu, chmem,
choom, chrt, col, colcrt, colrm, column, ctrlaltdel, delpart, dmesg, eject, fallocate,
fdisk, fincore, findfs, findmnt, flock, fsck, fsck.cramfs, fsck.minix, fsfreeze, fstrim,
getopt, hardlink, hexdump, hwclock, 1386 (ccpuika Ha setarch), ionice, ipcmk, ipcrm,
ipcs, irqtop, isosize, kill, last, lastb (ccpiika Ha last), ldattach, linux32 (link to
setarch), linux64 (ccpuika Ha setarch), logger, look, losetup, Isblk, Iscpu, Isipc, Isirq,
Isfd, Islocks, Islogins, Ismem, Isns, mcookie, mesg, mkfs, mkfs.bfs, mkfs.cramfs,
mkfs.minix, mkswap, more, mount, mountpoint, namei, nsenter, partx, pivot_root,
prlimit, readprofile, rename, renice, resizepart, rev, rfkill, rtcwake, script, scriptlive,
scriptreplay, setarch, setsid, setterm, sfdisk, sulogin, swaplabel, swapoff, swapon,
switch_root, taskset, uclampset, ul, umount, uname26 (ccoiiika Ha setarch), unshare,
utmpdump, uuidd, uuidgen, uuidparse, wall, wdctl, whereis, wipefs, x86 64 (ccbiika
Ha setarch) u zramctl

libblkid.so, libfdisk.so, libmount.so, libsmartcols.so u libuuid.so

/usr/include/blkid,  /usr/include/libfdisk, /usr/include/libmount, /usr/include/
libsmartcols, /usr/include/uuid, /usr/share/doc/util-linux-2.40.2 u /var/lib/hwclock

addpart Coobmiaer simpy Linux o HOBBIX pasmesax

agetty OTKpbIBaeT MOPT tty, 3ampaimBaeT UM IJI1 BXOZa, a 3aTeM BbI3bIBaeT MporpaMmy login
blkdiscard Ouniaer ceKTopa Ha YCTPOMCTBE

blkid YTwimira KOMaHIHOM CTPOKM IJ1s1 BbIBOZIA aTpUOYTOB BJIOYHOTO YCTPOMCTBA

blkzone Vcronb3yeTcs /151 yIIpaBieHus 30HMPOBAHHBIMY 6JIOYHBIMY CUCTEMAMM XpaHEHMS
blockdev [To3BoJisteT moJib30BaTEISIM BbI3bIBATh i0Ctl 6JI0YHOrO YCTPOICTBA M3 KOMAHIHOM CTPOKU
cal OrobpaskaeT MpOCTOi KaJIeHAaph

cfdisk VYipassisieT Tabymien pasgesaoB JaHHOTO YCTPOMCTBA

chcpu 3MeHsIeT COCTOsTHME TTPOLIECCOPOB

chmem HacrpanuBaer namsitb

choom Oro6paskaet u perympyert oueHkn OOM-Killer, mcronb3yemble [JIs ONTpeaeIeHust TOTO, KaKoi

MpOIIeCC cJIeqyeT 3aBepIINTh IePBbIM, Koraa B Linux 3akaHUMBaeTCs MaMsITh

chrt Manunynupyet arpubyTamu Mpoliecca B pexkuMe peayibHOTO BpeMeHM

col O@ubTpyeT 06paTHbIE EPEHOCHI CTPOK 13 BXOIHOTO MTOTOKA

colcrt OwubTpyeT JaHHbIE, BbIIaBaeMble KOMaHA o nroff Ha TepMIHAIBI, Y KOTOPBIX OTCYTCTBYET DS,
BO3MOXXHOCTE€I, HallpuMep, OTOOpaskeHte MepeuepKHYThIX CMMBOJIOB WJIM BEPXHUX Y HVDKHMUX
VHEKCOB

colrm @OuUabTpyeT BHIBOJ, YKa3aHHbBIX CTOJIOIIOB

column dopmatupyeT 3aiaHHbIN (aiiyl B HECKOJIBKO CTOIOIIOB

ctrlaltdel VYcranapmuBaer mji1  KomOuHaumy  cumBosioB  CtrltAlt+Del skecTKyio winm  MSTKYIO
repe3arpysKky
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delpart
dmesg
eject
fallocate
fdisk
fincore
findfs

findmnt

flock

fsck
fsck.cramfs
fsck.minix

fsfreeze

fstrim
getopt
hardlink

hexdump

hwclock

i386
ionice
ipcmk
ipcrm
ipcs
irqtop
isosize
kill

last

lastb
ldattach

linux32
linux64

logger
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3ampaimBaer y sapa Linux ygameHue pasmena

BbIBOOMT 3arpy304yHblie COOOIIEHNS Iapa

3ByiekaeT CbeMHbII HOCUTEITb

[TpenBapuTebHOE BbIE/IEHME MeCTa Mof, haii

Manunynupyet Tabauieii pa3nesioB YKa3aHHOTO YCTPOMCTBA
HOI[‘-II/ITI)IBaeT CKOJIBKO CTpaHMI IIPUJIOKEeHNEe XPaHUT B IIaMATU saapa

Haxomut daiioByio cucteMy 1o MeTKe MY YHUBEPCATbHOMY YHUKAJIbHOMY UIEeHTUDUKATOPY
(UUID)

[Ipencrasiisier coboit nHTEpdec KOMaHIHOMW CTPOKU K OubmoTteke libmount msis paGoTs C
daiamu mountinfo, fstab u mtab

OcymiecTBiisieT 6;IOKMPOBKY (aiiia, a 3aTEM BbITIOTHSIET KOMaHY, He CHUMast 6JIOKMPOBKY
Vcronb3yeTcst 47151 TPOBEPKU U, TIPU HEOGXOAMMOCTH, BOCCTAHOBJIEHNUST (DAIJIOBBIX CUCTEM
BrImonHsIeT MpoBepKy 11eJI0OCTHOCTH (daiioBoit cucteMbl Cramfs Ha JaHHOM yCTPOMCTBE
BbImoTHSIET MTPOBEPKY 11eJIOCTHOCTY (ailyioBoii cucTeMbl Minix Ha JaHHOM yCTPOMCTBE

Ouenp 1mpocTast IporpaMma-obepTka [Jjs BbBINOJHEHMEe oIepaluii ¢ ApaiBepoM sfapa
FIFREEZE/FITHAW ioctl

OcBOOOXKIAET HEVCITOIb30BaHHbIE OJIOKM CMOHTUPOBAHHOM (haltjIOBOM CUCTEMBI
Pas6upaeT mapaMeTpbl yKa3aHHOM KOMaHHOW CTPOKM
O6benuHsIeT Ty6MKaThl (PaIoB ITyTEM CO3MAaHMS JKECTKUX CChLIOK

Cosmaer mamr yka3aHHOTO ¢aijia B IIeCTHAAIATEPUUYHOM, AECITUYHOM, BOCBMEPUYHOM MU
ascii-¢opmare

YuraeT wiM yCTaHABAMBAeT 3HAYEHME allapaTHbIX YacOB CHUCTEMbI, Ha3bIBAEMbBIX TaKKe
yacamu peasibHoro BpemeHu (RTC- Real-Time Clock) myim vacamu BMOC (BIOS - Basic Input-
Output System)

CumBoTbHAs CChIJIKA Ha setarch

UnraeT MM yCTaHaBIMBAET KJIACC U IIPUOPUTET 0OpabOTKYM BBOIA/BbIBOMA [IJIST TPOTPAMM
Co3smaet pasanuHble pecypchl MeskipoleccHoro B3aumopericteust (IPC)

Ynansier ykazaHHBIN pecypc MexxmpoiieccHoro B3anmopneicTsus (IPC)

IIpenocrasasier mubopmanuio o coctosaum IPC

Orob6pakaeT MHGOpPMALIMIO O CUETUMKE TIpepbIBaHMI siapa B cTuie top(1)

Coob1aer o pasmepe haiaoBoi cuctemsl iS09660

[TochlaeT cUrHasIbI IpoOIIECCam

[TokasbIBaeT, KaKkye MMOIb30BaTe M B MOCJIETHMI pa3 BXOAVUIM (M BBIXOAVJIN), BBITIOTHSIS IIOUCK
B daiyie /var/log/wtmp ; KpOMe 3TOrO IOKa3bIBaeT MH(OpMAaLMIO O 3arpy3Ke CUCTEMBI,
3aBepIleHre paboThl ¥ M3SMEHEHUSIX YPOBHS BbIITOTHEHMS

ITokasbiBaeT HeyaauHble IIOIIbITKY BXOZa B CUCTEMY, 3aperucTpmupoBaHHbIe B /var/log/btmp

Ha3nauaeT ycTpoiiCTBY MOC/I€10BaTeIbHOTO AOCTYIIA AJITOPUTM, ONpeesISTIoIINA AUCHUTUINHY
006CITY>KMBaHUST 3TOTO YCTPOMCTBA

CuMBoIMyeckas CCbIKA Ha setarch
CumBommMueckas ccblIka Ha setarch

IobasnsieT ykazaHHOE COOOIIeHMEe B CUCTEMHBbIN SKypPHa
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look
losetup
Isblk

Iscpu
Isfd

Isipc

Isirq
Islocks
Islogins
Ismem
Isns

mcookie

mesg

mkfs
mkfs.bfs
mkfs.cramfs
mkfs.minix

mkswap

more

mount

mountpoint

namei

nsenter
partx

pivot_root

prlimit
readprofile
rename
renice
resizepart
rev

rfkill
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OrobpaskaeT CTPOKM, HAUMHAIOIIMECS C YKA3aHHOM MOC/Ieq0BaTeIbHOCTY CUMBOJIOB
HactpanuBaet u yripaBiisieT ycTpoucTBamu Tuia loop

BreiBoguT nHbOpMainio 060 BCeX WM BbIOPAHHBIX OJOYHBIX YCTPOMCTBAX B IPEBOBUIHOM
dbopmare

BoiBogut nHbOpMaIyio 06 apxuTekType mpoliieccopa
OrobpaskaeT nHpopMaLMio 06 OTKPBITHIX daiiax; 3ameHsieT 1sof

BriBomutr mHpopmanuio 06 obbektax IPC, KOTOpble B HACTOsIILEe BPeMSI MCIIOJb3YIOTCS B
cucreme

OrobpaskaeT MHPOPMALIMIO O CUETUMKE TTPEPhIBAHMIA SIIpa

OTrobpaskaeT CIMCOK BCeX 3ab6JIOKMPOBAHHBIX B HACTOSIIIIee BpeMst (alyioB B CUCTEME
BoiBoguT MHMOpMAIIO O TOIb30BaTEISIX, TPYIIIAX ¥ CUCTEMHBIX YUETHBIX 3aMUCIX
OrobpaskaeT Ayana3oHbl JOCTYITHOM MaMSITH C YKa3aHMeM UX OlepaTMBHOTO CTaTyca
OrobpaskaeT CIMCOK MPOCTPAHCTB UMEH

lenepupyer pnst  xauth wmarmueckme Kykm (128-6uTHble CiiydaiiHble uuciaa B
1IeCTHaAIaTepMuyHOM ¢opmare)

OnpenenﬂeT, MOT'YT JIM Apyryue 1moJjib30BaTe/i OTIIPABJIATDH COO6I.U,9HI/I${ Ha TepMMHaJI TEKYIIEro
ITOJIb30BaTeJId

Co3snmaet ¢GanoByio CUCTEMY Ha YCTPONCTBE (0OBIYHO 3TO pa3est SKeCTKOTO IMCKA)
Cosnaet dannosyio cucremy Santa Cruz Operations (SCO) bfs

Cospaer dainnoyto cucremy cramfs

Cosmaet gaioByro cucremy Minix

I/IHI/IU,I/IaJ'II/IBI/II)YET JaHHOe yCTpOI;ICTBO nimn (1)8171]1 OJI1 UCIIOJIb3OBAaHMA B KauyeCTBe obnacTu
IMIOAKAYKM

CDI/IJ'I])Tp IMMOCTPAaHMYHOI'O BbIBOJA TEKCTAa

[TonkmoueHme ¢GaioBOM CUCTEMbBI, HAXOASIIENCS Ha 3aJJaHHOM YCTPOMCTBE, K YKa3aHHOMY
Karajiory B gepese (aijoBOM CUCTEMbI

ITpoBepsiet, aBJsgeTCS M KaTaJor TOYKOM MOHTUPOBaHMS

Pas,uen;{eT Ha COCTaBJIAAIOIIMe IyThb K (baﬁny WJIN KaTaJIory, IOKa3bIBast I/IH(])OpMaI_U/IIO O TuUiie
Ka’kaoro 3JIeMEeHTa

3aryckaer ImporpaMmy B IIPOCTPAaHCTBE MMEH IPYTUX IIPOLEeCCOB
Coobmiaer siapy MHGOPMAIMIO O HAIMYMUM Y KOJIMUYECTBE PasfesioB, HAaXOASIIMXCS Ha AVCKe

Henaer nmanHyio GaiJIoOByI0O CUCTEMY HOBOM KOpPHEBOV (HailyIoOBOV CUCTEMON TEKYIIEro
mpoiecca

[Tosy4aeT 1 ycTaHaBIMBaeT OrpaHMUYEHNS MCIIOIb30BAHMST PECYPCOB ITpoliecca
UnraeT vHGOpMaLNIO O MPOPUINPOBAHMHA SIAPa

[TepenmeHOBbIBaeT 3afaHHbIe (DaliyIbl, 3aMeHSISI OHY CTPOKY APYToii
V3meHsIeT MpUOPUTET 3aIyIIIEHHbIX MTPOIIECCOB

3ampaimBaert y sapa Linux M3mMeHeHMe pasMepa pasieia

Memsier B yKazaHHOM (haiiyie MOPSIIOK CTPOK HAa OOPaTHBIN

BHCTpyMeHT KOMaHAHO CTPOKM ISl YIIpaBJIeHus: 6eCITpOBOAHBIMM YCTPOICTBAMU
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rtcwake

script
scriptlive
scriptreplay

setarch

setsid
setterm
sfdisk

sulogin

swaplabel
swapoff

swapon

switch_root
taskset
uclampset
ul

umount
uname26

unshare

utmpdump

uuidd

uuidgen

uuidparse

wall

wdctl

whereis

wipefs
x86_64

zramctl

JInnykc c vyns - Bepcens 12.2

Wcnonp3yercs Ay Tepexoma CUCTeMbl B CISIIMI  PEXUM JO YKa3aHHOTO BpeMeHMU
MPOOY>KIEHMS

Co3paeT CKpUIT TepMUHAIBHOM Ceccum
[TepesamyckaeT CKpUIIT TePMUHATbHOM CECCUU, UCIIOIb3YST MHPOPMAIVIO O BpeMeH!
BocmpousBoguT cCKpUNT B COOTBETCTBUE C YKA3aHHBIM BPeMEHEM 3aITyCcKa

B okpyskeHnu, UCIoIb3yeMOM HOBOM IPOrPaMMON, U3MeHsIeT MHGOPMaIMio 06 apXUTEKType
M yCTaHaBIMBaeT uiaru mepcoHaaIm3ayumn

3aryckaeT yKasaHHYIO IIpOrpaMMy B HOBOM CeaHCe
YcraHaBiauBaeT aTpuOyThl TepMMUHAIA
VYipassseT TabauieN pasaesioB AMCKa

ITo3BossleT 10OJIHL30BATENIO root BXOOUTH B CUCTEMY;, OOBIUHO OH BbI3bIBAETCS init, Korga
CcucTema IrmepexognuT B O,ElHOHOJIbBOBaTeJ'IbCKI/Iﬁ pexXum

Usmensier UUID 1 meTKy paspesia MofKauku
OTK/IIO¥YaeT YCTPOCTBA U (HalIbl TOAKAUYKM

BxittouaeTt ycTpoiicTBa M Gaisibl, IpUMeHsIeMble AJi pasfesia TMOJKaYKM, a TaKsKe BhIBOIUT
CIIMCOK YCTPOMCTB U (DaljIoB, UCIIOIb3YEMbIX B JAHHBII MOMEHT

[TepexmtouaeTcst Ha APyTyIO (HAIOBYIO CUCTEMY U YCTaHABIMBaeT €€ B KaUueCTBe KOPHEBOI
VYcTaHaBIMBaeT MPUBSI3KY MPOIIECCOPA K MPOIECCY

VipaBiisieT aTpubyTaMy orpaHMUeHMs MCIIOb30BaHMSI CUCTEMbBI WM TIpoliecca

@OunbTp AJis Mpeobpa3oBaHMsI CUMBOJIOB MTOJUYEPKMBaHMS B escape-TioC/iefoBaTeIbHOCTI
PasmonTHMpyeT daiioByio cucremy us gepesa @C

CumBomyecKkasi ccblika Ha setarch

ITosBosisieT mpoiieccy (WM TIOTOKY) OT/IEJINTh YaCTY CBOET'O KOHTEKCTA BbITIOJTHEHMSI, KOTOPbIe
MUCIIO/Tb3YIOTCSI COBMECTHO C IPYTUMMU Tpolieccamiu (MjIu TTIOTOKaMM)

OTrobpaskaeT comepskMMoe yKa3aHHOTO ¢aiia BXOIa B CUCTEMY B YIOOHOM [IJIs1 TTOJIb30BATEJIsT
dbopmare

Hemon, ucnonbsyembiit 6ubmorekon UUID mys co3manusi 6e30macHbIX M rapaHTUPOBaHHO
yHUKaIbHbIX uaeHTudukaropos UUID

Cosmaer HoBble upeHtuduraropsl (UUID). Kaxkmpii nHoBwni UUID - sro ciaydaiiHast
MOC/Ie0BATEIbHOCTb, KOTOpast, OYZIeT C OUeHb BBICOKOV BEPOSITHOCTBIO YHUKAJIBHOM Cpemu
BCeX MOEHTU(UKATOPOB, CO3MAHHBIX KAaK Ha JIOKAJIbHOM MalllMHe, TaK M Ha JIIOOBIX APYyTUxX
cUcTeMax, B IIPOILLJIOM U OyIyIeM (2128 MK OKOJI0 3,4 X 1038 BapUaHTOB)

Ytunura OJIs1 aHaJIM3a YHUKAJIbHBIX I/I,ELeHTI/I(bI/IKaTOpOB

Orobpaskaer comepkumMoe (aiia Wi, MO0 yMOJIYaHMIO, €ro BbIBOJ, Ha TepMMHA/IaX BCeX
M0JIb30BaTesIeN, BOLIEAIINX B CUCTEMY B TAHHBI MOMEHT

[TokaseIBaeT CTATyC anmapaTHoro CTOPOsKEBOrO Tamepa

Coo06111aeT MeCTOIOJIOKEHE IBOMYHOIO (aiijia, MCXOOHOI'O KOfa M CIIPABOYHOM CTPaHMUIIbI 15T
YKa3aHHOV KOMaHIbI

Crupaer ¢ yCTpoICTBa CUTHATYpPY (GaioBOM CUCTEMBI
CuMmBoyMyeckast CCbTKa Ha setarch

[Iporpamma A1t HACTPOMKU U yTIpaBjieHusT ycTporcTBamu zram (ckatbiii RAM-nuck)
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libmount
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libuuid
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ComepsKUT IOAIPOrpaMMbl /I UAEHTU(GUKALIMM YCTPOVICTBA U U3BJIeUEHMS] TOKEHa
ComepsKUT IOAIPOrpaMMBbl IJIs1 YIIPaBJIeHNS TabauIaMy pasaesion
ConmepskuT MoAIPOrpaMMbl [IJisI MOHTUMPOBAHMS M Pa3MOHTMPOBAHMS OJIOUHBIX YCTPOVICTB

ComepsKUT HOAIPOrpaMMbl AJ1s1 6ojiee yoOOGHOIO BIBOAA Ha 9KpaH MHAOpMAaIMK B TaOIMUHOM
BUIE

ConmepskUT MOAIPOrpaMMbl ISl TeHepalyuy YHUKAIbHBIX UAEHTUMOUKATOPOB [JISI OObEKTOB,
KOTOpbIe MOT'YT ObITb JOCTYITHBI 3a Mpee/iaMy JIOKJIbHOM CUCTEMBbI
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8.80. E2fsprogs-1.47.1

[Taker E2fsprogs comepkuT yTwinTbl Ajsi paboThl ¢ (GaiyioBOM cUCTeMOM ext2. Takke OH IOmIepsKMBAaET
KypHaMpyeMble (aiiyioBble CUCTEMBI ext3 U ext4.

ITpuonusuTenbHOE 2.4 SBU Ha skectrom aucke, 0.5 SBU na SSD pgucke
BpeMsI COOPKM:

Tpebdyemoe gucKoBOE 98 MB

MMPOCTPAHCTBO:

8.80.1. YcTaHOBKa naketa E2fsprogs

B noxkymenTtanym k E2fsprogs pekomeHayeTcst BHITOMHITh COOPKY B TTOJKATAJIOTE TANKM C MCXOIHUKAMM:

mkdir -v build
cd build

ITogroroswre E2fsprogs K KoMmmsiym:

../configure --prefix=/usr
--sysconfdir=/etc
--enable-elf-shlibs
--disable-1libblkid
--disable-libuuid
--disable-uuidd
--disable-fsck

~

3HaueHNe TapaMeTPOB HACTPOVKMU:

--enable-elf-shlibs
[TapameTp co3maeT o61ie 6MOIMOTEKM, KOTOPbIE MUCIIOIb3YIOT HEKOTOPbIE ITPOTPaMMbI B 9TOM ITaKeTe.

--disable-#*
OTM mapameTphl MPeJOTBPAIalOT COOPKY M YCTAHOBKY OMOMMOTEK libuuid u libblkid, memMoHa uuidd, u
06eptky mis fsck, mockonbKy util-linux ycraHaBimBaeT 60J1ee CBeXXME BEPCUML.

CrOMIWIMPYITE TIaKeT:

make

YT068I 3allYCTUTb TeCThI, BBITIIOJTHUTE:

make check

M3BeCTHO, UTO OIMH TECT, C MMEHEeM m_assume_storage_prezeroed , 3aBepIIaeTCs OLIMOKOI.

YcTaHOBUTE TTAKeT:

make install

Voanute HEeHY>XHbI€ CTaTn4yeCKue OUbIMOTEeKN:

rm -fv /usr/lib/{libcom_err,libe2p,libext2fs,libss}.a

OTOT IMakeT YCTaHABAMBAET CKaTbii Gais .info HO He OOHOBJISIET OOIecucTeMHbIN dail dir. PazapxuBupyiire
9TOT (paiiy, a 3aTeM OOHOBUTE CUCTEMHbIN (Gais dir, UCIOJb3Ys CeAyIolle KOMaH Ibl:

gunzip -v /usr/share/info/libext2fs.info.gz
install-info --dir-file=/usr/share/info/dir /usr/share/info/libext2fs.info

ITo skeyaHuUIO, CO3MaMTE U YCTAHOBUTE JOIOJTHUTEILHYIO JOKYMEHTALVIO, BBIIOJIHNUB CJIEAYIONINE KOMAHIbI:

makeinfo -o doc/com_err.info ../lib/et/com_err.texinfo
install -v -m644 doc/com_err.info /usr/share/info
install-info --dir-file=/usr/share/info/dir /usr/share/info/com_err.info
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8.80.2. HacTtpouka E2fsprogs

@ann /etc/mke2fs.conf CONEpKUT 3HaUeHMs 1O YMOJIYaHMIO JJIs pasIMYHbIX IMapamMeTpoB KOMaHIHOM
crpoku mke2fs. Bl MoskeTe oTpemakTUpoBaTh (aiiji, 4To0bI 3HAUEHMSI II0 YMOJIYAHMIO COOTBETCTBOBAJIM BaIllMM
norpebHocTsM. Hampumep, HekoTopsie yTmnThl (He B LFS mwym BLES) He moryT pacnosHaTh GaiyioByl0o CUCTEMY
ext4 C BKJIIOYEHHBIM MapaMeTpoM metadata_csum_seed . Ecsim Bam Hy)KHa Takasl yTUMJIUTA, Bbl MOXKETE YIAJIUTD
rapameTp U3 CIMCKa [0 YMOJTYAHUIO JIJISl ext4 C TMTOMOIIbIO KOMaH/bI:

‘sed 's/metadata_csum_seed,//' -i /etc/mke2fs.conf

[Tompo6HOCTM unTalTe Ha CTpaHMIle pyKoBoaCcTBa mkelfs.conf(5).

8.80.3. Cogepxumoe naketa E2fsprogs

YcTraHOB/IeHHbIE badblocks, chattr, compile_et, debugfs, dumpe2fs, e2freefrag, e2fsck, eZimage,

MpOrpaMMbi: e2label, e2mmpstatus, e2scrub, e2scrub_all, e2undo, e4crypt, e4defrag, filefrag,
fsck.ext2, fsck.ext3, fsck.ext4, logsave, lsattr, mk cmds, mke2fs, mkfs.ext2,
mkfs.ext3, mkfs.ext4, mklost+found, resize2fs u tune2fs

YcTraHOB/IeHHbIE libcom_err.so, libe2p.so, libext2fs.so, u libss.so

OMOIMOTEeKM:

Co3gaHHbIe KaTaJIOTH: /usr/include/e2p, /usr/include/et, /usr/include/ext2fs, /usr/include/ss, /usr/lib/

e2fsprogs, /usr/share/et u /usr/share/ss

KpaTtkoe onucaHue

badblocks
chattr
compile_et
debugfs

dumpe2fs

e2freefrag
e2fsck

e2image
e2label

e2mmpstatus

e2scrub
e2scrub_all

e2undo

e4crypt
ed4defrag

BbIToTHSIeT MOMCK MOBPEKIEeHHbIX OJIOKOB Ha YCTPOMCTBe (OOBIYHO Ha pasjesie IMUCKa)
N3menHset arpubyThl paitioB B GalioBbIX cUCTEMAX ext{234}

Komnumsitop Tabimmiibl O1IMO0K; KOHBEPTUPYET TAaOIMUITYy MMEH KOJOB OIIMOOK M COODIIeHNN B
daitn ncxogHoro koma Ha si3bike C ¢ TeM, YTOOBI €€ MOKHO OBIJIO MCIOJIB30BaTh C OMOJIMOTEKOM

com_err

Otrnagunk (QaijoBOil CUCTEMBI; €r0 MOKHO MCIIOJIb30BaTh [IJiI IPOBEPKM U M3MEHEHUS
COCTOSTHUS (alJIOBBIX CUCTEM ext{234}

BoiBogut wuHbpopMalyuio o cynepbsoke M rpymme O50koB s (ailyIoBOM  CUCTEMBI,
MPUCYTCTBYIOIIEN Ha YKa3aHHOM YCTPOMCTBE.

Coobmiaet nHdopmaimio o hparmeHTaIy CBOOOIHOTO MPOCTPAHCTBA

MCHOJIbByeTCH OJIs1 IIPOBEPKU U, IIPpU HeO6XOIH/IMOCTI/I, BOCCTAaHOBJIEHU (l)al‘;IHOBbIX CUCTeM
ext{234}

Vcronb3yeTcs Ij1s1 COXpaHEeHMS BayKHBIX JAaHHBIX (aiiJIOBbIX CUCTEM ext{234} B daiia

OrobpaskaeT mwiau M3MeHsIeT MeTKy (ailyIoBOii CUCTeMbI B (DalyioBOil cucTeMe ext{234} Ha
IlaHHOM YCTPOMCTBe.

[TpoBepsier coctossuue MMP (Multiple Mount Protection - 3ammTa OT MHOKE€CTBEHHOTO
MOHTUPOBaHMST) (HaiIOBOM CUCTEMBI ext4

[TpoBepsieT comepsKMMO€e CMOHTUPOBAHHOM (aiyIOBOM CUCTEMBI ext {234}
[TpoBepsieT Bce CMOHTHPOBaHHbBIE (halJIOBbIE CUCTEMBI ext {234} Ha HaJaMuMe OLMIMOOK

BocnpousBogut kypHas oTMeHbl (undo log) mis GdaiyioBoit  CUCTeMbl  ext{234},
0OHapy>KeHHOM Ha YCTPOCTBE. [ DTO MOXKHO MCIIOJIb30BATh /)11 OTMEHbI HeYyIaqyHO orepalun
nporpammoit E2fsprogs.|

Yruira umbpoBaHus GhainsioBOM CUCTEMBI Ext4

OwntaitH medbparmeHTaTop s GaiioBOM CUCTEMbI ext4
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filefrag
fsck.ext2
fsck.ext3
fsck.ext4
logsave
Isattr

mKk_cmds

mke2fs

mkfs.ext2
mkfs.ext3
mkfs.ext4

mklost+found

resize2fs
tune2fs
libcom_err
libe2p
libext2fs

libss
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Coob111aeT 0 TOM, HACKOJIbKO CUMJIbHO MOXKET ObITh (pparMeHTPOBaH KOHKPETHbIN (aii

[To ymosmuanmio mpoBepsieT (aiioBbie CUCTEMBI ext2 U SIBJISIETCS YKeCTKOM cCchuTKoi Ha e2fsck
[To ymosruanmio mpoBepsieT (aiioBbie CUCTEMBI ext3 U SIBJISIETCS YKeCTKOM cCchbuTKoi Ha e2fsck
[To ymosmuanmio mpoBepsieT (aiioBbie CUCTEMBI ext4 U SIBJISIETCS YKeCTKOM cCchutKoi Ha e2fsck
CoxpaHseT BbIBOI, KOMaHIbI B (ailI sKypHasa

[Tepeuncnsier aTpuOyThI (HaiIOB BO BTOPOM paciiMpeHHOM (aioBoi cucreMe.

[IpeobpasyeT Tabnauily MMeH KOMaH[I ¥ CIIPAaBOUYHbBIX COOOIeHUI B ucxonubii dait C,
TIOOXOOSIIINIA IJIST MCIIO/Ib30BaHMS C OMOIMOTEKOM IIOICUCTEMbI 1ibss

Cospaet QailJIOBYIO CUCTEMY ext{234} Ha YKa3aHHOM YCTPOJICTBE

ITo ymouanuio cosgaer ¢GaiyIOBYIO CUCTEMY ext2 U SIBJISETCS JKECTKOM CChIIKOM Ha mke2fs
ITo ymouanuio cosgaer ¢GaiyIOBYIO CUCTEMY ext3 M BJISETCS JKECTKOM CChIIKOM Ha mke2fs
ITo ymouanuio cosgaer ¢GailyIOBYIO CUCTEMY ext4 U SIBJISETCS JKECTKOM CChIIKOM Ha mke2fs

Ucnonb3yercs Oy cosmaHus Karajgora lost+found B (aijioBOM cucTeMe ext{234};
MIpeaBapUTE/IbHO BbIIEJIIeT OUCKOBbIE OJIOKM AJjISI 9TOrO Karajora, 4YToObl O0OJIeryuTh 3aJauy
e2fsck

MoskeT UCIOIb30BaThCS [JIs1 YBEJIMUEHMS VT YMeHblleHus (haitJIoBOM CUCTEMBI ext {234}
[TosBosiieT HaCTPOUTD MapaMeTpsl [Jisd (aiIoBOM CUCTEMbI ext {234}

CrangaprHas Ipolenypa OTo6paskeHns OIIMOoK

Ucnonbsyercsa dumpe2fs, chattr, u Isattr

CopmepskuT TMOAMPOrpaMMbl, TO3BOJISIIOILME ITpOrpaMMaM  I10JIb30BaTe/IbCKOTO  YPOBHSI
YIIpaBJIATh (ailJIOBOM CUCTEMOM ext {234}

Wcnonb3yercs debugfs
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8.81. Sysklogd-2.6.1

[Taker Sysklogd comepskuT mporpamMmbl JJisl IOTMPOBAHMSI CUCTEMHBIX COOOIIEHMIA, TAKMX KaK COOOIIEHMS sapa,
KOTZa MTPOVCXONSIT Pa3INUHbIe COOBITHSI.

IpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 3.9 MB
MPOCTPAHCTBO:

8.81.1. YcTtaHOoBKa nakerta Sysklogd

ITogroroBbTe MakeT K KOMIIMJISILIMM:
./configure --prefix=/usr \
--sysconfdir=/etc \

--runstatedir=/run \
--without-logger

CroMOWIMpymTe MaKeT:

make
ITOT IaKkeT He COOEP>KUT Ha6opa TEeCTOB.

YcTraHOBUTE MTAKeT:

make install

8.81.2. HacTtpouka Sysklogd

Cospaiite HOBBI a1 /etc/syslog.conf , BBINOJHUB CJIEIYIONIYIO KOMaHIY:

cat > /etc/syslog.conf << "EOF"
# Begin /etc/syslog.conf

auth,authpriv.* -/var/log/auth.log
*.%;auth,authpriv.none -/var/log/sys.log
daemon.* -/var/log/daemon.log

kern.* -/var/log/kern.log

mail.* -/var/log/mail.log

user.* -/var/log/user.log

*.emerg *

# Do not open any internet ports.
secure_mode 2

# End /etc/syslog.conf
EOF

8.81.3. Cogepxumoe naketa Sysklogd

YcTaHOB/I€eHHBIE syslogd
MPOrpaMMmbI:

KpaTkoe onucaHue

syslogd Peructpupyer coobiieHuss cUCTEeMHBIX Iporpamm ajis 3amucu B Jior [Kakmoe permcrpupyemoe
COOOIIEeHNE CONEePsKUT KaK MUHMMYM BpeMsl COOBITHSI, MMSI XOCTa, a TaKyKe MMs ITPOrpaMMbl, HO 3TO
3aBUCUT OT HACTPOEK CIYKObI JIOTMPOBaHUSL. |
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8.82. SysVinit-3.10

[TakeT SysVinit comepskUT mporpaMmbl IJ1s1 YIIPaBJIeHMs 3arPY3KOM, BBITIOJITHEHVEM U BBIKTIOUEHMEM CUCTEMBI.

IIpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 2.8 MB
MPOCTPAHCTBO:

8.82.1. YcTtaHOoBKa nakeTta SysVinit

CHauajia NMpUMEHUTE TaT4, KOTOPBIM YyHassieT HeCKOJbKO IMPOrpamMM, YCTAaHOBJIEHHBIX APYTMMM IaKeTaMu U
MUCIIpaBJIIeT MpeayIpeskaeHne KOMIUIITOpa:

patch -Np1 -i ../sysvinit-3.10-consolidated-1.patch

CroMOWIMpYyITE TTaKeT:

‘make

C 3TuM IMakeToM He

YcTaHOBUTE MAKeT:

ITOCTaBJISIETCA Ha6op TeCTOB.

‘make install

8.82.2. Copepxumoe naketa SysVinit

YcTraHoB/IeHHBIE
IIPOrpaMMbi:

bootlogd, fstab-decode, halt, init, killall5, poweroff (ccpiika Ha halt), reboot (ccbuika
Ha halt), runlevel, shutdown u telinit (ccbiKa Ha init)

KpaTtkoe onucaHue

bootlogd
fstab-decode
halt

init

killall5

poweroff

reboot

runlevel

shutdown

telinit

Jlorupyet cooOI1eHNs TTPU 3arpy3Ke CUCTEMbI
3ammyckaeT KOMaHAy C apryMeHTaMu, 3aJaHHbIMU B fstab

O6b1uHO BbI3bIBaeT KoMaHAy shutdown c mapameTrpom -h , 32 MCKJTIOYEHMEM CTyYaeB, KOraa
YPOBeHb 3aITycKa yske paBeH 0, Torfa OH IMOChUTAeT SIIPY CUTHAJ HAa OCTAHOBKY cucTeMbl; Kpome
3TOro OoTMeuaerT B daiie /var/log/wtmp , YTO CMCTEMA 3aBepIIaeT paboTy

[TepBbIi1 mporiecc, KOTOPBIN 3aITyCKaeTCs MOCae MHULMAIM3Ay 000pyaoBaHus; init 6eper
Ha cebs1 mpolecc 3arpy3ku M 3amycKaeT BCe IMPOIECChI, KOTOPble yKa3aHHbI B €ro (ariuie
KOHGbUTypanymn

ITocenaeT curHaa BceM Imponeccam, 3a MCKJII0YEHMEM ITPOLieCCOB B €ro COOGCTBEHHOM ceaHce;
OH He 3aBeplInT CBOIO POOAUTEIbCKYIO O6OJ'IO‘{KY

[Tocklnaet APy KOMaHAy OCTaHOBUTh CUCTEMY U BBIK/TFOUMThH KOMITbIOTED (CMOTPUTE KOMaHAY
halt)

[Tochutaet siapy KOMaHIy TIEpe3arpy3uTh CUCTeMY (CMOTpuTe KomaHay halt)

Coob111aeT O TMpeIpIayINeM M TEeKyIleM YPOBHSX BBINOJHEHMs TaK, KaK 3TO YKasaHO B
Moc/IeAHeN 3ammcy B ¢aiiie /run/utmp

BbesomacHo ocraHaBimBaeT CHUCTEMY, OTIIpaBJIsIsA CUTHAJIbI BCEM IIpOoLieCCaM U OIIOBEIIAsad BCEX
HOHbSOBaTEJIeI‘/JI, HaXoOsIIMXcCsa B CUCTEME

Coobiiaer init Ha KaKOJ YPOBEHb BBIITOJTHEHMSI TIEPENTHU
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8.83. O6 oTNagouYHbIX CMMBOMax

BonbmmmMHCTBO mporpamMm 1 OGMOIMOTEK 1O YMOJTYaHMIO KOMITMIMPYIOTCS C OT/IAJIOYHBIMM CUMBOJIaMM (gCC C
mapamMeTpoM -g ). DTO O3HAYAeT, YTO IIPU OT/IAAKE MPOTPaMMBbl WJIM 6GMOIMOTEKM, KOTOPbIE GBI CKOMITUIVMPOBAHbI
C MICTIOJIb30BaHMEM OT/IaIOYHONV MH(pOpMAIMH, OTJIAAUMK MOKET IPEeJOCTaBUTh HE TOJBKO afgpeca MaMsTy, HO U
MMeHa MOAMPOTrPaMM U ITepeMEHHbBIX.

Bxiiouenne OTJIaAOYHBIX CHMMBOJIOB 3HAUUTE/JIbHO YBEJIMUYMBAET pa3Mep MpOorpaMmbl MJIN oubmmoteku. Hiske
npmuBeageHa I/IH(bOpMaI_[I/IH 1o 061>eMy IMMPpOCTPaHCTBA, 3aHMMAEMOI'O OT/IaAOYHbIMNY CMMBOJIaMMU:

e JIBouunsii ¢aii bash ¢ otnagounsivu cumosamu: 1200 KB
o JIBonunsiii ¢ait bash 6e3 ortamounsix cumBosios: 480 KB (1a 60% MeHbite)
o ®@aet Glibc u GCC (/1ib u /usr/lib ) c omtagouHbiMu cumBoiamu: 87 MB

o @aiutel Glibc 1 GCC 6e3 oTnagoydbix cuMBoIoB: 16 MB (Ha 82% Menblire)

Pasmepbl MOT'YT BapbMpOBaThCSI B 3aBUCMMOCTY OT MCITOIb3yeMOT0 KOMITWISITOpa 1 6ubsmoreku Cu, HO Iporpamma,
B KOTOpPOM ObLIM yHajeHbl OT/IaJOYHbIE CUMBOJIbI, 0ObIYHO IpuMepHO Ha 50-80% MeHbllle, yeM ee aHAJOr C
HuMU. [TocKobKY OOBIIIMHCTBO MOJIb30BaTe el HUKOTAa He OyyT MCITOIb30BaTh OTJIaAYMK B CBOEM ITPOrPAMMHOM
obecrieueHNH, yrajieHe OT/IaJJOYHbIX CMMBOJIOB MOXXET OCBOOOIMUTH MHOT'O MeCTa Ha Aicke. B ciiemytoiiem pasmesne
MOKa3aHO, KaK yIaJUTh BCe OTIa[J0UYHbIe CMMBOJIbI M3 IIPOrpaMM U OUOIMOTEK.

8.84. YpaneHune otnagovyHbliX CAMBO/IOB

OTOT pasme BIseTcss Heobs13aTeIbHbIM. Ecyii npe/irosiaraeMbli I10JIb30BaTe/Ib He SIBJISETCST TPOrPaMMMCTOM U He
IIJIAHMPYET BBIMOJIHSATh KaKyI0-TMO0 OTJIaJKy CMCTEMHOTO IPOrpaMMHOI0 oGecrieueHnsi, pasMmep CUCTEMbI MOKHO
YMEHBIIUTD MpuMepHo Ha 2 I'B, ynanus oTagouHble CMMBOJIbI ¥ HEKOTOPbIE HEHYsKHbIE 3aITCH TaOIMIIbI CUMBOJIOB
13 IBOUYHBIX (aiJIOB M 6GMOIMOTEK. DTO HE BbI3bIBAET HMKAKMX HEYIOOCTB AJIs1 OOBIYHOTIO IOJIb30oBaress Linux.

BonbIMHCTBO JTIOfeN, MCIOMb3YIONIMX TMPUBEIeHHbIe HIMKe KOMaH[Ibl, He MCIIBITBIBAIOT HUKAKUX TPYIHOCTEN.
OpHako JIeTKO IOMYCTUTh OTEUaTKy U ClieJIaTh HOBYIO CUCTEMY HeITPUTOMHOM IJ1s1 MCIomb3oBaHusl. [TosTomy mepep,
BBITIOJIHEHMEM KOMaH/bI Strip peKoMeHayeTCs caesaTh pe3epBHYIo Kormmio cuctembl LES.

Komanpga strip ¢ mapamerpom --strip-unneeded yaoaJseT BCe OT/JafOuYHble CHMMBOJIBI M3 ABOMYHOrO (haiiia
wim 6ubmmorexkn. Kpome storo, oHa ymaisieT Bce 3ammcy TaGIMIbI CMMBOJIOB, HEHY>KHbIE KOMITOHOBIIVIKY (7151
CTaTUYECKMUX OMOIMOTEK) MM NUMHAMMUYECKOMY KOMITOHOBIIMKY (IJIS1 IMHAMUYECKM ITOIK/TIOYAEMBbIX TBOMYHbBIX
(baiioB 1 00X 6GUOIMOTEK).

OTamouHble CMMBOJIBI M3 BbIOPAHHBIX OMOIMOTEK CKMMAIOTCSI C TIOMOIIbIO Zlib ¥ COXpaHSIOTCS B OTHEIbHBIX
daimax. Dta omiagouHas MHOOpPMaIys HeoOXoayMa IpM BBIITOJIHEHUM PErpecCHMOHHBIX TECTOB, C IOMOIIBIO
valgrind nnu gdb niosske, B BLFS.

O6GpaTtute BHMMaHME, UYTO KOMaHAa Strip mepesanuileT OBOMYHBINA Qaia win OubIMOTeKy, KOTOPYIO OHa
o6pabarbiBaeT. OTO MOXKET MPUBECTU K COOI0 MPOILECCOB, UCIOIL3YIOIIMX KOM MM OaHHble u3 ¢aiia. Ecin
9TO 3aTPOHET caM IIPOIeCC, BBIMOJIHSIONIMIA Strip, yoaaseMblii IBOMYHbBIA (aiia uiau 6ubamMoTeka MOTYT ObITh
YHUYTOKEHbI; 3TO MOKET CAEJIAaTh CUCTEMY IOJTHOCTBIO HEITPUTOMHOM [JIS1 UCITOIb30BaHMs. UYToObI 136€3KaTh 3TOTO,
MbI CKOTIMPYeM HEKOTOpble OMOIMOTEeKM U ABOMYHbIE (Galjbl B /tmp , OUUCTUM MUX U MepeyCTaHOBUM C MTOMOILbIO
komaHzhbI install. I[Tpoutute crarbio Pasgen 8.2.1, «IIpo6eMbl ¢ 06HOBJIEHMEM», YUTOOBI ITOHSTh, IIOUEMY CJIEIyeT
MCIIOIb30BaTh KoMaHy install 3mecsk.

'i IIpumeuanue

WNwmsa sarpysunka ELF — 1d-linux-x86-64.s0.2 B 64-6uTHbIX cucTemax. u ld-linux.so.2 B 32-6GMTHBIX
cucremax. KOHCTpyKIMST HIKe BhIOMpAeT IpaBMJIbHOE MMSI [IJIST TEKYIIEN apXUTEKTYpPbl, MCKIIOUas BCE,
YTO 3aKAaHUYMBAETCS Ha g, €CJIM MPUBEIEHHbIE HUKE KOMAaHIbI YK€ ObLIM BBITIOJTHEHBDI.
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! Bayxuo

Ecnu ecth Kakoi-nmMbO TMakeT, Bepcus KOTOPOTO OT/IMYAETCS OT Bepcuy, YKa3aHHOM B KHUTeE
(Jmb0o B COOTBETCTBUM C pPEKOMEHAALMSIMM IO Oe30MacHOCTM, JIMOO B COOTBETCTBUM C JIMUHBIMMU
MpeATNIOUTeHNSIMM), MOSKET TMOTpeboBaThCsi OOHOBUTH MM (daiia 6MOIMOTEKM B save_usrlib  wam
online_usrlib . B mpoTMBHOM cC/Tlyyae cUCTeMa MOKET CTAaThb IOJHOCTBIO HENPUTOAHOM ISk
MUCIIO/Tb30BaHMSI.

save_usrlib="$(cd /usr/lib; 1s 1ld-linuxx*[“g])
libc.so.6
libthread_db.so.1
libquadmath.s0.0.0.0
libstdc++.s0.6.0.33
libitm.so0.1.0.0
libatomic.so0.1.2.0"

cd /usr/1lib

for LIB in $save_usrlib; do
objcopy --only-keep-debug --compress-debug-sections=zlib $LIB SLIB.dbg
cp SLIB /tmp/SLIB
strip --strip-unneeded /tmp/$LIB
objcopy --add-gnu-debuglink=SLIB.dbg /tmp/$LIB
install -vm755 /tmp/$LIB /usr/lib
rm /tmp/SLIB
done

online_usrbin="bash find strip"
online_usrlib="1ibbfd-2.43.1.so

libsframe.so0.1.0.0

libhistory.so0.8.2

libncursesw.so0.6.5

libm.so.6

libreadline.so.8.2

libz.so0.1.3.1

libzstd.so0.1.5.6

S(cd /usr/lib; find libnss*.so* -type f)"

for BIN in Sonline_usrbin; do
cp /usr/bin/SBIN /tmp/SBIN
strip --strip-unneeded /tmp/SBIN
install -vm755 /tmp/$BIN /usr/bin
rm /tmp/SBIN

done

for LIB in Sonline_usrlib; do
cp /usr/1lib/$LIB /tmp/$LIB
strip --strip-unneeded /tmp/$LIB
install -vm755 /tmp/$LIB /usr/lib
rm /tmp/SLIB

done

for i in $(find /usr/lib -type f -name \*.so* ! -name \*dbg) \
$(find /usr/lib -type f -name \%*.a) \
$(find /usr/{bin,sbin,libexec} -type f); do
case "$Sonline_usrbin Sonline_usrlib $save_usrlib" in
*$(basename $i)* )

* ) strip --strip-unneeded S$i

1

esac
done

unset BIN LIB save_usrlib online_usrbin online_usrlib
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Bosbitioe kommyecTBo (aiioB OyzeT MmoMeYeHO Kak OlMOOoYHbIe, TOTOMY 4TO dopmar daiia He paclo3HaH. DTU

MIpenyIpeskaeHuss MOXKHO CMesI0 UrHOpupoBaTb. OHM YKa3bIBAIOT HA TO, UTO (DaijIbl SIBJISIOTCS CKPUIITAMM, a He
JBOMYHBIMM (haiiIaMu.

8.85. Ouuncrtka

Hakowner, ymanuTte HeKOTOpbIe JIMIIIHKE (aliyibl, OCTABIIMECS MTOCIe 3aITyCKa TeCTOB:

rm -rf /tmp/{*,.*}

Takske B Karasiorax /usr/lib u /usr/libexec ecTb HeCKOJIbKO (aiijioB ¢ pacipenyeM .la. 3to daiibl «apxusa libtool».
Kak 6pu10 CcKaszaHO paHee, B coBpemMeHHOV cucteme Linux daitsl .la libtool Heo6xomumbl ToabKO mJs libltdl.
[Tpenmnonaraercs, uro libltdl He Gymer 3arpyskatb 6momoreku B LFS, kpome 3TOro mM3BecTHO, UTO HEKOTOPBIE
daiutbl .la MoryT HapymuTb c6opky rmaketoB BLFS. Ymanure st daiiibl ceiuac:

find /usr/lib /usr/libexec -name \#*.la -delete

IomonuuTenbHbIe cBefeHus 06 apxuBHbIX ¢aiutax Libtool cmorpure B kaure BLFS "O ¢atinax Libtool Archive

(la)".

Komnunsitop, cobpannbiii B ['1aBa 6 v [1aBa 7 Bce ellle yCTaHOBJIEH, HO OOJIbIIE He HY>KEH. YIaauTe ero ¢ IoMOIIbIO
KOMAaH/Ibl:

find /usr -depth -name $(uname -m)-1lfs-linux-gnu\* | xargs rm -rf ‘

HaxkoHerr, ymaanTe BpeMeHHYIO YUeTHYIO 3aliCh TOIb30BaTess 'tester', co3maHHyIO B HayaJie MpeblIyIlei T1aBbl.

userdel -r tester ‘
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'naBa 9. CnucreMHble HACTPOMKMU

9.1. BBegeHue

3arpyska cuctembl Linux BK/IIOUaeT B ceOsl HECKOIBKO 3amau. [Ipoliecc HOsKeH MOHTUPOBATh Kak BUPTYaJsIbHbIE,
TaK U peasbHble (HaioBble CYCTEMbI, MHULIMAIU3UPOBATh YCTPOICTBA, aKTUBMPOBATH (Al MOAKAYKY, TIPOBEPSIThH
1IeJIOCTHOCTb (allJIOBBIX CUCTEM, MOHTMPOBATh JIFOObIe pa3mesibl Uiy Gail MoAKaYKM, YCTaHABIMBATb CUCTEMHBIE
yachl, 3aITyCKaTb CETh, 3aITyCKaTb TpeOyemble CUCTEMON CIY>KObI M BBIMOJMHATH JIIOObIE Ipyrie HeoOXomyMble
TIOJTb30BATEJIIO 33[jaui. DTOT MPOLIECC JO/DKEH ObITh OPraHM30BaH TaKMM 06pa3soM, YTOObI 3a[jaui BbITIOTHSUIACH B
IPaBWJIbHOM IOPSIIKE, HO B TO JKe BPEMSI KaK MOXKHO ObICTpee.

9.1.1. System V

System V 3TO Kjaccuueckmii mpolece 3arpyski, KOTopbii ucrnosb3oBacs B Unix u Unix-TmomoOHbIX CHUCTeMaX,
takux Kak Linux ¢ 1983 roma. OH cocTtouT M3 HeOOJBIION MpOrpamMmbl init, KoTopas HacTpauBaeT 6a30OBbie
IpPOrpaMMbl, Takue Kak login (duepe3 getty) u 3amyckaeT CKpUNT. DTOT CKPUIT, OObIYHO MMEHYEMBIN ¥C YIIPaBJIsSeT
BBITIOJIHEHMEM JTOTIOJTHUTEIbHBIX CIIEHAPUEB, HEOOXOMMMBIX [IJIST MHULIMATIU3AIUY CUCTEMBI.

[Tporpamma init yrpassisieTcst ¢haijiom /etc/inittab ¥ pasmesieHa [0 YPOBHSIM BbIITOJTHEHMSI, KOTOPbIE MOTYT ObITh
BbIOpaHbI osib3oBaresieM. B LES ncnonb3yiores ciepyioiine ypoBHu:

0 — BBIK/IIOUEHNE

1 — OmHOIOIb30BaTEIbCKUI PESKUM

2 — OrnpepnensieMblii TOJIb30BaTeIEM

3 — TloiHbIM MHOTOIIO/Ib30BaTeIbCKIAM PEKUM

4 — OmpenessieMbli TTOJIb30BaTe/IeEM

5 — TloaHbI i MHOTOITO/IB30BATE/IbCKIUI PESKUM C IUCIIIE-MeHeIsKepoM
6 — mepesarpyska

VpoBeHb BBITOJHEHMS [T0 YMOTYaHMIO paBeH 3 win 5.

MpenmyuwectBa

o VCTOHBH.I&SICH, XOpoHIo OTJIa>)KeHHas1 CucTtemMa.

e Jlerko HaCTpanBaeTCs.

HepocTtaTtku

» MoskeT 3arpyskarbcsl MejieHHee. 3arpyska 6a3oBoii cucteMbl LFS B cpegnem 3anumaet 8-12 cekyH, py 3TOM
BpeMsI 3arpy3Ky M3MepsIeTCsl OT ITepBOro COOOIIEHNS sIipa IO 3ampoca Ha BXof, B cuctemy. [logkioueHne K
ceTy OOBIYHO YCTAHABIMBAETCS IPMMEPHO uepe3 2 CEeKyHIbI MOCJIe 3alpoca Ha BXOJ, B CUCTEMY.

» TlocnenoBaresibHasi 06pabOTKA 3a7a4 3arPy3KM. DTO CBSI3AHO C MPEIbIAYIIYM ITYHKTOM. 3aZiepykKKa B paboTe
JII060T0 Mpoliecca, HalpuMep, MpoBepKa (GaioBOM CUCTEMbI, IPUBEAET K 3aIeP3KKe BCEro MPoliecca 3arpysKit.

M HaHpHMYIO He rnogaep>KmBaeT OJOIIOJIHUTE/IbHbIE Cl)YHKLU/II/I, TaKMe KaK KOHTPOJIbHbIE I'DYIIITbI (Cgroups) n
AucIrieTdyep CMCTEMHBIX PECYPCOB IJIA Ka>KAOT'O ITOJIb30BaTE .

o JloGaBiieHue init-CKpUIITOB TPebyeT PYyUHbIX OTHOTUITHBIX TE€ICTBUIA.

266



JInnykc c vyns - Bepcens 12.2

9.2. LFS-Bootscripts-20240825

[Taker LFS-Bootscripts comep>kuT HabOp CKPUIITOB JJIsI 3amycka/ocTaHOBKM cuctembl LFS mpu 3arpyske/
3aBepiiieHny paboThl. Daiibl KOHGUTYpAIMK U TIPOIEeAYPbl, HEOOXOAMMbIE JIJISI HACTPOMKM /TIpoliecca 3arpysKiu,
OIMCaHbI B CJIEAYIOIUX pa3mesiax.

IpubusuTeIbHOE meHee 0.1 SBU
BpeMsi COOPKU:
TpebyeMoe AMCKOBOE

MPOCTPAHCTBO:

248 KB

9.2.1. YcTtaHOBKa naketa LFS-Bootscripts

YcTaHoBuUTe TaKeT:

‘ make install

9.2.2. Copgepxunmoe naketa LFS-Bootscripts

YcTraHOB/IeHHbIE
CKPUIITHI:

checkfs, cleanfs, console, functions, halt, ifdown, ifup, localnet, modules, mountfs,
mountvirtfs, network, rc, reboot, sendsignals, setclock, ipv4-static, swap, sysctl,
sysklogd, template, udev u udev_retry

/etc/rc.d, /etc/init.d (cumBonMueckast ccblika), /etc/sysconfig, /lib/services, /lib/lsb
(cuMBOMYECKasi CChIIKA)

Co3sgaHHbIE€ KaTaJIOTH:

KpaTtkoe onucaHue

checkfs [IpoBepsieT 11€JIOCTHOCTb (PAMIOBBIX CUCTEM Iepel MX MOHTMpPOBaHMEM (3a MCKIIOUEHUEM
JKYPHaAMPYEeMbIX U CeTeBbIX (aijIOBbIX CUCTEM)

cleanfs Voansiet ¢aiibl, KOTOpble He AO/DKHBI COXPAHATHCS MEXKAY Iepesarpyskamy, Harpumep, Te,
KOTOpbIe HAXOMSTCS B AMPEKTOPUSIX /run/ W /var/lock/ ; CKPUIIT lepeco3faeT /run/utmp U
yoansieT ¢aiibl, KOTOpble, BO3MOXKHO, CYILIIECTBYIOT /etc/nologin , /fastboot ,u /forcefsck

console 3arpyskaeT MpaBUIbHYIO TaGIMITY PAaCKIIaIOK IJ1s1 TpeOyeMOoi pacKIaIiKy KJaBUaTypbl; OH TaKKe
yCTaHaBIMBAET SKPaHHbIN MIPUPDT

functions Conepskut ob11Me GYyHKINMY, TaKye KaK MPOBepKa OIIMOOK M COCTOSTHMS, KOTOPBIE MCITOIb3YIOTCS
HECKOJIbKVMMM 3arpy30UHbIMM CKPUIITAMU

halt OcraHaBnuBaeT paboTy CUCTEMbI

ifdown OcTaHaBIMBaeT CETEBOE YCTPOMCTBO

ifup VuniyanusupyeT ceTeBoe yCTPOUCTBO

localnet HacrtpanuBaer 1Ms XocTa cucTeMbl M JIOKaJbHOE yCTpoiicTBO loopback

modules 3arpy>kaet MOIYJ/IM siIpa U3 CIIMCKa, KOTOPBIM HaxoauTcs B daiie /etc/sysconfig/modules
MCIIOJIb3YST YKa3aHHbIE TaM JKe apryMeHTbI

mountfs MonTupyer Bce ¢aioBble CUCTEMBI, KpOME Te€X, KOTOpbIe TIOMeUYEHbI KaK Noauto VIV CeTEBBIX
(aiIoBbIX CUCTEM

mountvirtfs MounTupyet BUpTyasbHble (PatjIOBble CUCTEMbI, TaKMeE KaK proc

network BrIToHSIeT HACTPOMKY CeTeBbIX MHTeP(ENCcoB, HaIpuMep, CEeTeBbIX KapT, ¥ HACTaMBaeT IILTI03
MO-YMOJTYaHMIO (Te 3TO NPUMEHMMO)

rc OCHOBHOM ClieHapuil yIpaBjieHNus; OH OTBeYaeT 3a 3allyCK BCEeX OCTAaJbHbBIX 3arpy304YHbIX

CKPHUIITOB OAMH 3a APYIr'MM, B I10C/JI€e00BaTe/JIbHOCTMH, onpenenﬂeMoﬁ MMEeHaMM CMMBOJINYECKUX
CCbIJIOK Ha Apyrme CKpUIIThI.
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IlepesarpyskaeT cucremy

ObecreunBaeT 3aBepllieHME KaKOOro Ipolecca Imepen Iepe3arpyskoii MM OCTaHOBKOM
CUCTEMBI.

CopacbiBaeT cUCTeMHbIe Yachl HA MEeCTHOe BpeMsl, eCJiM allllapaTHble Yachl He YCTaHOBJIEHbI Ha
BceMupHoOe koopauHuposaHHoe Bpems (UTC).

[IpemocraBiseT GyHKIMOHAIbHbIE BOSMOKHOCTH, HEOOXOAMMbIE [IJISI HA3HAYEHMST CTaTHUUe CKOro
azpeca ceTeBOMY MHTepdeicy.

BxittouaeT 1 oTkrouaeT ¢aiibl U pasgesibl, MCIIOJIb3yeMble [JIS OJKAYKMA.

3arpyskaeT B paboTaloliee iAPo 3HAUeHMsI CUCTEMHBIX HACTpOeK U3 aiiia /etc/sysctl.conf
ecJiu 3TOT GaisI CyIlIiecTByeT

3amyckaeT ¥ OCTaHaB/IMBAET JEeMOHbI KypPHAIMPOBAHMSI COOOIIEHMI, BbIIABa€MbIX CUCTEMON U
SIIPOM.

[1Ta610H 171 CO3MaHMSsI TTOTb30BATE/IbCKUX 3arPy30YHBIX CKPUIITOB JISI APYTUX TEMOHOB
[TonroraBnauBaeT KaTajor /dev ¥ 3amycKaeT JeMOH udev

[ToBTOpSIET HeymauHble MOMBITKYM 3arycka udev uevents 1 KONMMpyeT CreHepMpoBaHHbIe (HaiIbl
npaBui U3 /run/udev B /etc/udev/rules.d ecsin TpebyeTcs.
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9.3. B3aumogeucrteume ¢ ycTpomncTreamm n Moaynsimm

B I'maBa 8, mbl ycTraHoBM/IM IeMOH udev Bo BpeMst cbopky udev . [Tpexkae yeM Mbl yriryoumcs: B JeTajii TOro, Kak
pabotaeT udev, HeOOXOIMMO KPaTKO paccKka3aTh O MPeIbIAYIIMX METOAAX B3aMMOIENCTBUS C YCTPOMCTBAMMA.

Cucremb! Linux TpaguiiMoHHO MCIIOIb30BAJIM METOJ, CTAaTUUECKOTO CO3[aHMs YCTPOMCTB, ITPU KOTOPOM OI'POMHOE
KOJIMYECTBO Y3JIOB YCTPOMCTB(MHOTrAA OYKBaJbHO THICSIUM Y3JIOB) CO3[ABajJoOCh B /dev , HE3aBUCMMO OT TOTO,
CYILLIeCTBOBAJIM JI COOTBETCTBYIOILME alllapaTHbIe YCTPOICTBA Ha caMoM fesie. OGBIUHO 3TO JeaIoCh C TIOMOIIBIO
ckpunnita MAKEDEYV, xotopsiil comepskaa psii BbI30BOB KoMaHAbl mknod ¢ cOOTBETCTBYIOIIMMM OCHOBHBIMU U
BTOPOCTEIEHHBIMM HOMepaMM YCTPOMCTB, [JIS1 BCEX BO3MOXKHBIX BAPMAHTOB, KOTOPbIE TOJBKO MOT'YT CYII[€CTBOBATh
B MMpe.

W cnonb3yst meTon udev, y3/1bl YCTPOMCTB CO3IA0TCS TOJIBKO JIJISI TEX YCTPOVICTB, KOTOPbIe OOHAPYYKEHBI SIAPOM. DT
y3JIbl YCTPOMCTB CO3MAIOTCS KasKIbIM pa3 MpU 3arpy3Ke CUCTEMbI; OHM XpaHSTCS B (aijioBoy cucreme devtmpfs
(BupTyasibHas daiyioBasi CuUCTeMa, KOTOpast MOJTHOCTbIO HAXOAUTCS B ONEPaTMBHON MaMsITH). Y3J/Ibl HEe 3aHMMAIOT
MHOTO MeCTa B ITaMsIT! U UX OOILIMi1 pa3Mep He3HAUUTEJIeH.

9.3.1. NcTtopus

B deBpane 2000 roma, HoBas daiioBasi cucrtema devfs Oblla MPUHSTA B BETKY simpa 2.3.46 u Oblaa JOCTYITHA
Ha TPOTSDKEHUM BBIMMYCKA CTAaOWIbHBIX Pesin30B BeTKU 2.4. XOTS OHa M MPUCYTCTBOBAJIA B spe, TAKOU CIIOCOO
IMHAMMUYECKOTO CO3IaHMST YCTPOMCTB HUKOTIA He TIOJTydal MOAAEP>KKM OT pa3pabOTYMKOB siapa.

OcHoBHast mpobJieMa C IMOOXOOOM, HMPUHSTHIM devfs ObLIa CBSI3aHA C OOpPabOTKOM OOHAPYXKEHMSI, CO3MAHUS U
HasHaueHMs MMeH ycrpoiictBam. [Ipobsiema cBsi3aHHAs C MMEHOBaHMEM y3JIOB OblIa caMoyi BasKHOM. OOIIenpuHSITO,
YTO €CJM MMEHA YCTPOMCTB MOXKHO HACTpauBaTh, MOJIUTUKA VMEHOBAHMUSI YCTPOMCTB HOJIKHA BbIOMPATHCS
CUCTEMHBIMM aMMHUCTPATOPaMM, a He HaBSI3bIBaThC paspaborunkamu. PaiioBas cucrema devfs TakKe CTpajgaia
OT COCTOSTHUSI TOHKY, IIPUCYIIIETO €€ apXUTEKTYPE; OHO HEe MOTIJIO ObITh MCITPaBJIeHO Ge3 CyIeCTBEHHOM MepepaboTKu
saapa. devfs gosiroe Bpems Obljla IOMeEYEHa KaK yCTapeBIas M, HaKoHell, Obljia yaajaeHa us sapa B uioHe 2006 ropa.

[Tpu paspaboTke HecTabMIbHO BETKM sapa 2.5, mosmHee, BBIMYIIEHHOV KaK CTaOWIbHBINA peyn3 2.6, MOSBUIACh
HOBasi BUPTyaJibHas (aiioBast cucteMma sysfs. 3agada 3Toy GaigoBOM CUCTEMBI 3aK/IIOYA/IACh B IMPEIOCTaBIeHNE
uHboOpMaIlMy O KOHGUrypauuu OOOPYIOBaHMUS CUCTEMbBI IPOIECCaM MOJIb30BaTeNbCKOro mpocTpaHcTBa. C
TIOMOIIIbIO 3TOTO MPEACTABJIEHNS], BUAMMOIO B IMOJIb30BAaTEIbCKOM IMPOCTPAHCTBE, CTAJI0 BOSMOKHBIM pa3paboTaThb
3aMeHY I0JIb30BaTeIbCKOTO MPOCTPAHCTBA I devfs.

9.3.2. Peannsayusa Udev

9.3.2.1. Sysfs

Kpatkoe omcanne ¢aiaoBoii CUCTeMbI sysfs ObLJIO IIPECTaBIEHO BbIllle. MOXKHO 3a1aTbCsI BOIIPOCOM, Kak sysfs
noJyryvaet MHGoOpMaluio 06 yCTPOICTBAX B CUCTEME, M O TOM, KaKiie HOMepa YCTPOVCTB JO/DKHbBI MCIIOb30BaThCS
IJ1s1 HUX. [lpaiBepbl, CKOMIVIMPOBAHHBIE B SIIPO, PETUCTPUPYIOT CBOY OOBEKTHI B sysfs (BHYTpU devtmpfs), 1O Mepe
Oob6Hapy>keHus apoM. [1Jist IpaiiBepoB, KOTOpbIe CKOMIVJIMPOBAHBI B BU/Ie MOIYJ/IEN, PETYUCTPALIVS IPOUCXOIOUT IIPU
ero 3arpyske. [Tocse MOHTMpOBaHMs GaIOBO CUCTEMbI sysfs (B KaTayior /sys ), JaHHbIE, 3aPErMCTPUPOBAHHbIE
IpaiiBepamMu, B sysfs, CTAaHYT AOCTYITHBI JIJIS1 TIOJIb30BaTEILCKOTO MpocTpaHcTBa 1 udevd st 06paboTKy (BKITFOUAs
MOIU(PUKALIMIO Y3JI0B YCTPOJICTB).

9.3.2.2. Co3paHue y3na ycTpouctea

@aiIbl YCTPOMCTB CO3TAIOTCS SIAPOM B (aityioBoil cucreme devtmpfs. JI106ol mpaiiBep, KOTOPOMY HEOOXOOVIMO
3aperucTpUpoOBaTh y3eJ yCTPOICTBA, OyIeT MCIOoIb30BaTh IJIs1 3TOTO devtmpfs (Uepe3 CMCTEMHBIN ApaiiBep SApa).
Korga sk3eMIuisip devtmpfs MOHTUPYETCS B KaTayior /dev , y3eJ YCTPOMCTBA OyJeT JOCTYIIeH B MOJb30BaTeIbCKOM
MPOCTPAHCTBE C (PUKCUPOBAHHBIM MMEHEM, pa3pellieHnsIMI U BJIaeJIbIIeM.
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UYepe3 HexkoTOpoe Bpems, sapo otmpaBuT uevent B udevd. Ha ocHoBe mpaBuji, KOTOpble YKa3aHHbI B
daitax B Karajorax /etc/udev/rules.d , /1lib/udev/rules.d , M /run/udev/rules.d , udevd cosmact
JIOIOJIHUTEJIbHbIE CUMBOJIMYECKME CChIJIKYM Ha Y3JIbl YCTPOMCTB, MM CMEHUT paspelleHus, BIafesblia Mx IPYIIIy,
IV U3MEHUT 3amuch (MMS1) BO BHYTpeHHel 6a3e maHHbiX udevd 115t 3Toro o6beKra.

[TpaBuia B 3TMX TPEX KaTajorax MPOHYMEpPOBaHbI M MCIOIb3YIOTCS coBMecTHO. Ecyim udevd He MoxkeT HauTu
MPaBUJIO JJIT YCTPOMCTBA, OH OCTAaBUT ITpaBa AOCTYIA U Biafesiblia Ha devtmpfs, KOTOpbIe OBLIM yCTAaHOBJIEHbI
M3HAYaJTbHO.

9.3.2.3. 3arpy3ka moayns

I paiiBepbl yCTPOMCTB, CKOMIM/IMPOBAaHHbIE B BUEe MOIYJ/IEN SIApa MOTYT COAEPXKAaTh BCTPOEHHbBIE TICEBIOHMMBI.
[TceBOOHMMBI MOSKHO YBUIETh IIPOCMOTPEB BbIBOJ, ITporpammbl modinfo, 06bIYHO OHY CBSI3aHBI CO CITELM(PUUHBIMMA
IJIST IIMHBI MAEHTU(UKAaTOpaMu YCTPOICTB, KOTOpble MOAAep>kuBaeTcss momyneMm. Hampumep, npaiiBep snd-
fm801 mnonepskuBaer PCI vycrporictBa ¢ wupmentuduraropom mnocrtaBumka 0x1319 u  wmmeHTHMKATOPOM
ycrporictBa 0x0801, u wmmeeT TIICEBOOHMM pci:ve0801319d00008801sv+sdxbcO4scO1ix. [Ijs1 OOMBIIMHCTBA
YCTPOMCTB, ApaiBep IIMHbI IKCIIOPTUPYET ICEBIOHMMBI ApaiBepa, KOTOpble OymeT o6pabaTbIiBaTh YCTPOMCTBO
yepes sysfs. Hanpumep, daita /sys/bus/pci/devices/0000:00:0d.0/modalias MOSKET COZlepsKaTh CTPOKY
pci:veere1319d00000801sv00001319sd000081319bcB4scO1i00. [IpaBmiia MO yMOTYaHMIO, KOTOPbIE MPeIOCTaBIeHbI
Udev, sacraBat udevd Bbi3BaTh /sbin/modprobe ¢ comepskumMbIM, KOTOpOE HAXOOMUTCS B 3HAUEHMM IepeMEHHOM
OKpY>KeHMsT MODALIAS uevent (KOTOpoe IOJIKHO COBITAJaTh C COmEpPsKMMbIM aiiyia modalias B sysfs), Tem cambIm
3arpyskast BCe MOIY/IM, UYbM TICEBIOHMMbI COBITaIalOT B CTPOKE ITOCJIE PACIIMPEHMS TTOICTAaHOBOYHbBIX 3HAKOB

B ykazaHHOM mpumepe, 3TO O3HAuaeT, YTO B pAomojHeHue K snd-fm801 6ymeTr 3arpykeH ycrapeBuui (U
He)keJlaTeJIbHbII) fpaiiBep forte, eciu oH OyzeT nocryreH. Huske mpuBeneHbl CIoCO6bI, KAk MOSKHO ITPENOTBPATUTD
3arpy3Ky HeskesaTelbHbIX JpaiiBepoB.

Camo s1po TaksKe CIIOCOOHO 3arpyskaTb MOAY/IM IJIS1 CETEBBIX ITPOTOKOJIOB, (aiIoBbIX cucteM 1 mopaepskku NLS
IO 3a1poCy.

9.3.2.4. Pa6oTa ¢ ycTpoiicTBamu ¢ ropsaueii 3ameHoli Unn gUHaMUYECKMMU yCTpoiicTBamm

[Tpy mogk/IrOYeHUM YCTPOIICTBA, Hanpumep, MP3-11eep, K yHuBepcasabHo mocaenoBaTenbHou mmHe (USB), ssmpo
pPacro3HaET, YTO YCTPOMCTBO IMOAK/IIOUEHO, ¥ TeHepUpyeT coObiTHe uevent. 3aTeM 3TO cOObITHE 0OpabaThIBAETCS
udevd, Kak GbIJIO OIMCAHO BhIIIIE.

9.3.3. Mpobnembl ¢ 3arpy3Kkon moaynein n cosgaHnem ycTpoucTs

CYU_[eCTByeT HECKOJIbKO BO3MO>XHbIX HpO6II€M, CBSI3aHHBIX C aBTOMAaTU4YE€CKMM CO30aHNEM Y3JIOB yCTpOfICTB.

9.3.3.1. Moaynb aapa He 3arpy>xaeTc aBToMaTu4yecku

Udev 3arpysut MOIY/Ib TOJIbKO B TOM CJTy4ae, €CJIM Y HErO eCThb MCEBIOHNUM, CIIelMGUYUHbIN AJIS IIVHBI, U IpaiiBep
IIMHBI TTPaBUJIBHO SKCIIOPTUPYET HeOOXOMMMbIe TICEBIOHUMBI B sysfs. B Apyrux ciyuasx ciemyer opraHu3oBaTh
3arpy3Ky MOAYJIS MHbIMM criocobamiu. 3BecTHo, uTo, HaumHas ¢ Bepcun Linux-6.10.5, udev, BbINoHSIET 3arpysKy
npaBwIbHO HanmcauHbIx ApanBepoB st INPUT, IDE, PCI, USB, SCSI, SERIO, u FireWire ycTpoiicTs.

Yrob6bl OmpenesnTh, UMEET JiM TpebyeMblii ApaiiBep YCTpOMCTBa HeoOxomumyro mopaepykky Udev, samyctute
modinfo c umenem Momyss B KauecTBe aprymenTa. [lajee, momnpoOyiiTe HaiiT KaTaJor yCTPOICTBA B /sys/bus
" TIpOBepbTe, eCTh Ji TaM Gaist modalias.

Ecnu daiin modalias cyiiecTByeT B sysfs, TO ApaiBep, KOTOPbIM MOAAEPXKUBAET YCTPOCTBO, MOXKET 0OpaIliaTbCst
K HEMY HampsiMylo, HO He MMeeT TICEeBIOHMMA, 3TO OIIMOKa B IpaiBepe. 3arpysute gpaisep 6e3 momoiiy Udev u
oXXumanTe, 4To MpobiemMa OymeT MUCIpaB/ieHa IO3IHee.

Ecnu ke B Katanore /sys/bus HeT ¢aia modalias, 9TO O3HAYaeT, UTO Pa3pabOTUMKM spa ellle He T0OaBuIn
MOIJEPKKY modalias K aTomy Tuny immHbl. B Linux-6.10.5 310 otHOCHTCS K mimHoi ISA. Oskupaiite, 4to 3Ta
npobsieMa OyzeT ucrpas/ieHa B 60jiee MO3MHUX BEPCUSIX SIApa.
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Udev He nipegHasHaveH JJ1s1 3arpy3Ky paiBEPOB «0OEPTOK», TAKUX KaK snd-pcm-oss ¥ He anmapaTHbIX IPaiiBepPOB,
Hampumep, loop.

9.3.3.2. Moaynb aapa He 3arpy)aetcs aBTomatuyecku n Udev He npegHa3HayeH An1a ero
3arpysku

Ecnu monmynb «06€pTKa» TOJIBKO pacimpsieT GyHKIMOHATbHOCTD, MPENOCTaBISIEMYIO KAKMM-TMO0 IPYyTUM MOIYJIEM
(Hammpumep MOIyJb snd-pcm-0ss paciypsieT GyHKIIMOHATIbHOCTh MOIYJIS shd-pcm, naBasi BOSMOXXHOCTb 3BYKOBBIM
KapTam ObITh JocTyrHbIMK 151 OSS mpumoskeHnin), HacTporte modprobe 115t 3arpy3ky 060JI0UKY TOCIIE TOTO, KaK
Udev 3arpy3ut 06epHyTbIii MOIYJb. [IJ151 3TOrO M06GaBbTE CTPOKY «softdep» B a1, KOTOPBI HAXOAUTCS B KaTayore
/etc/modprobe.d/<filename>.conf . Hanmpumep:

softdep snd-pcm post: snd-pcm-oss

O6paTuTe BHMMaHMe, YTO KoMaHia «softdep» pasperraeT 4OOABISTD pre: 3aBUCMMOCTM, VWJIM OMHOBPEMEHHO pre:
" post: 3aBucumocT. O6parurech K JOKyMeHTaluu modprobe.d(5) njis u3ydeHUs] CMHTAKCUCA ¥ BO3MOKHOCTEH
«softdep».

Ecnu paccmarprBaemMblil MOIYJTb He SIBJISIETCSI OOEPTKOM, M TTOJIE3eH caM I1o cebe, HaCTPOWTE 3arpy30UHbIN CKPUIIT
modules, 4TOObI OH MHMIIMAIM3UPOBAICS TIPU 3arpys3ke cucrembl. [Ijis1 sTOoro mob6aBbTe MM MOAY/IS B dait /
etc/sysconfig/modules B OTAEJBHOM CTPOKE. DTOT CIIOCOO cpaboTaeT u [IJisT MOIY/IeN-00EPTOK, HO He SIBJISIETCS
ONTUMAaJIbHBIM.

9.3.3.3. Udev 3arpyxaeT Kakoii-TO HeXenartesibHblii MOA4Y/b

JInbo He cosmaBaiTe MOAY/Ib, JMOO 3aHECUTE €ro B YEepHbIN CIMCOK B ¢aiiyie /etc/modprobe.d/blacklist.
conf , KaK 3TO CJIeJIaHO C MOAYJIEM forte B IpUMepPe HIKe:

‘blacklist forte

Mopymnu, 3aHeCeHHbIe B YEPHBIN CIIMCOK, MOSKHO 3arpy3UTh BPYYHYIO C TIOMOIIIBIO SIBHOV KOMaHIbl modprobe.

9.3.3.4. Udev HenpaBUNbLHO co3gaeT YCTPOMCTBO UMK AenaeT HenpaBUJIbHYHO
CUMBOJINYECKYIO CCbI/IKY

OTO OOBIYHO IPOUCXOOMUT, €CJIM IMPaBWIO HEOXMUIAHHO COBMAJaeT C APYrMM YCTpoicTBOM. Hampumep,
IIJIOXO HaNMCaHHOE IOCTAaBIIVKOM OOOpYAOBaHMS IPaBMJIO MOXKET COOTBETCTBOBaTh Kak Aucky SCSI(mckomoe
YCTPOMCTBO), TaK M YHMBepcasibHOMY ycTpoicTBy SCSI (HempaBmibHO). Haiimure oImMbGOYHOE MpPaBUIO U
MCIIPaBbTE €ro C MOMOIIbI0 KoMaH bl udevadm info.

9.3.3.5. MpaBuno Udev pabGoTaeT HEHAAEXHO

OTO MOXKeT ObITh MPOSIBJIEHNEM TIPeIbIAYIeN MpobseMbl. B MHOM ciydae, eciy MpaBWIO MCIOJIb3YeT aTpuOyThI
($aiyioBOI CUCTEMBI sysfs, TO 3TO MOKET ObITh MMPOOGIIEMON CUMHXPOHM3ALMM sIIpa, KOTopast OymeT MCIpaB/ieHa
B Oosiee mo3gHUX BepcusX sgpa. Ho Bl MoskeTe 060MTM MpoGieMy, CO3[aB IPABMIIO, KOTOPOE OKMUIAEeT
MCIIOJIb3YEeMblii aTpUOYT sysfs U T0OGaBIISeT ero K ¢aity mpaBuil /etc/udev/rules.d/10-wait_for_sysfs.

rules (cosmainTe ero, ecayu ¢ait He cyiecTByerT). [lokamyiicra, cOOOIINTE B CIMCKE PACCHUIKYM Pa3pabOTUMKOB
LFS, ecsin 3TO peliieHne BamM ITIOMOXKET.

9.3.3.6. Udev He co3paéT yCcTpoOICTBO

Bo-niepBbix, yoeauTech, YTO ApaiiBep BCTPOEH B SOPO WIM Y)Ke 3arpy’keH Kak MOAY/b, U, 4TO udev He CO3maer
YCTPOVICTBO C HEMTPABUJIbHBIM VIMEHEM.

Ecm gpaiiBep simpa He 3KCIIOPTMPYET CBOM JaHHble B sysfs, udev He xBaraeT MHGboOpMaluu, HEOOGXOTMMOM
IJIST CO3MaHMsl y3jia YCTPOMCTBA. DTO, BEPOSITHEE BCEro, MPOM3OMIET CO CTOPOHHUMM [pariBepaMiu, KOTOPBIX
HeT B JiepeBe MCXOmHOro Kopa smapa. CosmaiiTe cTaTMyecKuii y3ea B Katajore /usr/lib/udev/devices C
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COOTBETCTBYIOIIMMM CTapIIMM/MIaammmM HoMepamu (cmotpute dain devices.txt B TOKyMeHTaUMMU K SIAPY WIN
IOKYMEHTAIM, MIPeJOCTaBJIeHHOM CTOPOHHMM IMOCTaBILIMKOM JpaiiBepa). CTaTnueckuii y3esa 6yeT CKOMpoBaH B
/dev c nomo1bio udev.

9.3.3.7. MopAaAoK NPUCBOEHNA UMEH YCTPOUCTBAM MEHAETCA C/yvyaiiHbIM 0Gpa3om nocne
nepesarpysku

910 cBsI3aHO C TeM, uTO udev oOpabaThIBaeT COOBITMSI uevents M 3arpykaeT MOAY/IM IMapaIeJIbHO, a 3HAYUT
B HeIMpeaCcKasyeMoM IopsaKke. OTO HUKOr[a He OymeT «MCIpaBjieHO». Bbl He MOJDKHBI IMOJIaraThbCsl Ha TO YTO
MMEHa YCTPOJCTB sipa CTabwibHbl. BMeCTO 3TOro cosmaiiTe CBOM COOCTBEHHbIE IpaBK/ia, KOTOpbIE [I€JIaioT
CUMBOJIMYECKIE CChIJIKM CO CTAOMIbHBIMM MMEHaMM Ha OCHOBE HEKOTOPBIX HEM3MEHSIEMbIX aTpMOYTOB YCTPOMCTBA,
TaKMX KaK CepUMIfHbI HOMEp WM BbIBOI PasiauYHbIX yTuanuT * id, ycraHosmeHHbix Udev. Cmotpute Pasmen 9.4,
«¥Ympasnenne ycrporctBamu» 1 Pasmen 9.5, «Hactpoiika cetu» ajs mpumepa.

9.3.4. NMone3Hasa nHdopmauma

,H,OI'IOJIHI/ITGIIBHYIO JOKYMEHTAIIMIO MOXXHO ITOJIYUUTDb Ha CJIEAYIOIINX canrTax:

¢ Peasnmm3zaliusi o/1b30BaTeIbCKOTO ITPOCTPAHCTBA B devfs http://www.kroah.com/linux/talks/ols 2003 udev_
paper/Reprint-Kroah-Hartman-OLS2003.pdf

» arinoBas cucrema sysfs https://www.kernel.org/pub/linux/kernel/people/mochel/doc/papers/ols-2005/mochel.
pdf

9.4. YnpaBrieHue ycTpomncreamu

9.4.1. CeTeBble yCcTpoicTBa

Udev 1o ymouaHuio IpucBauBaeT MMeHa CEeTeBbIM YCTPOICTBaM B COOTBETCTBMM C JaHHbIMM rpoimBku, BIOS'a
Wi pU3MUECKUMU XapaKTePUCTUKAMM, TaKMMM Kak 1mHa, caoT wimm MAC-agpec. 1lenbio Takoro corsialleHus
006 MMeHOBaHMM SIBJISIETCSI OOecCIieueHue TOro, YTOObI CeTeBble YCTPOMCTBA MMEHOBAINCH IOC/I€NOBAaTeIbHO, a
He OCHOBBIBAJIICh Ha BpeMeHM OOHapys>KeHMsI ceTeBOM KapThl. Hampumep, B 6osiee crapbix Bepcusix Linux—Ha
KOMITbIOTEpE C IBYMSI ceTeBbIMM KapTamu mpousBoacTBa Intel n Realtek, cereBast kKapra nmpomnsBonctsa Intel morsa
crarb eth0, a kapra Realtek — ethl. MiHorma nocie nepe3arpyski KapTbl MMEHOBAIMCh HA0OOPOT.

B HOBOJI cxeMe MMEHOBaHMsI, TUIIMUYHBIMM MMEHAMM CETEBBIX YCTPOMCTB sBjsiorcs enp5s0 wm wlp3s0. Ecian
TaKye MMeHa I Bac HesKeJlaTe/IbHbI, TO MOXKET OBbITh PeajiM30BaHa TPAAVLIMOHHAS CXeMa MMEHOBAHMS UJIM CBOS
COOCTBEHHas.

9.4.1.1. OTKNIOYEHME MNOCTOAHHOIO NPUCBOEHUSA UMEH B NapamMmeTpax 3arpysku sigpa

TpagunyonHast cxema umeHoBaHus - ethQ, eth1, 1 Tak gasee, MosKeT ObITh BKJIIOUEHA ITyTeM 100aBJIeHNs TapaMeTpa
net.ifnames=0 B KOMaHAHYIO CTPOKY Siipa. DTO pellleHye MOOXOOUT [JIsl CUCTeM, KOTOpbIe MMEIOT TOJIbKO OJHO
ceTeBOe YCTPOMCTBO KaxXmoro tuma. Yacto B HOyTOyKaxX HECKOJIBKO CETeBbIX YCTPOMCTB ¢ mMmeHamu ethQ u
wlan0; B Takux HOyTOyKax Takyke MOXKET MCIOJIb30BaTbCs 3TOT MeTox. KomaHHas cTpoka yKasbiBaeTcs B (aitie
koHurypauumn GRUB. Tlogpo6nocty cmoTtpute Ha crpanuiie Pasgen 10.4.4, «Co3smanne daiia KoHGUTyparmm
GRUB».

9.4.1.2. Co3paHue nosnb3oBaTeNbCKUxX npasun Udev

CXGMy VIMEHOBaHIS MO>KHO HACTPOUTD, CO34aB IT0/Ib30BaTE/JIbCKME ITpaBUJia udev. B cocTaB KHUT'Y BK/IIOUEH CKPHIIT,
KOTOprf;I reHepupyeT HadaJIbHbI€ ITpaBuJid. YTtoO6bI X CreHep1poBaThb, BbINIOJTHUTE KOMaHOY:

bash /usr/lib/udev/init-net-rules.sh
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Temneps, mpoBepbTe hait /etc/udev/rules.d/70-persistent-net.rules , YTOOBI Y3HATH KAKOE UMSI C KAaKUM
ceTeBbIM YCTPOVICTBOM COIMOCTABJIEHO:

cat /etc/udev/rules.d/70-persistent-net.rules

'i IIpumeuanue

B Hekoropbix ciaydasx, Hampumep, korma MAC-ampeca ObUTM HasHAYeHbI CETEBOM KapTe BPYUYHYIO
WM B BUPTYaJIbHOM cpefe, TakoM Kak Qemu mim Xen, BO3MOXKHO, (ail ceTeBbIX IMpaBWI He OymeT
CreHepMpOBaH, MOCKOJIbKY aZpeca Ha3HAvYaroTCs He MOCc/efoBaTeabHO. B Takux ciydasx, 3TOT Cocob He
MIPUMEHNM.

@aiis HauMHaeTcs ¢ 6;10Ka KOMMEHTapUeB, Jajiee CJIeNYIOT ABe CTPOKM i Kaxkaoi ceteBoy KapThbl (NIC). [TepBas
CTpOKa TpeACTaBJIIeT cCOO0M onycaHue C KOMMEHTapUsIMU U COIEPXKUT anmapaTHble uaeHTUdUKaTopbl (Harmpumep,
nocrasiyka PCI 1 nnentudukarops! ycrpoicts, ecim 3to PCI-kapra), a Takke nHbopmaluio o apaisepe (ecian
ero yznajaoch o6Hapyxuthb). Hu nnentudnkarop obopynoBaHus, H1 ApaiiBep He UCIOIb3YIOTCS IJIs1 OTpeesieHNsI
TOT'0, KaKoe MM TIPUCBOUTD MHTepdeiiCy; 3Ta MHbOopMaIus MpegHa3HaueHa TOJbKO JJ1s ciipaBku. Bropast ctpoka -
9TO MpaBujIo udev, KOTOpoe COOTBETCTBYET STOMY CETEBOMY afianTepy U (pakTUueCcKu MpuUCBauBaeT eMy UMs.

Bce InmpaBujia udev COCTOSIT U3 HECKOJbKMUX KJIIOUEBbIX CJIOB, pa3aejIieHHbIX 3allITbIMU U Heobs13aTe/IbHbIMU
npo6enaMM. Hiuske IpuBeOEeHbI KJIIOUEBbIE€ CJIOBA U IIOACHEHMS 110 KaXKIOMY M3 HUX:

e SUBSYSTEM=="net" - yKa3biBaeT Udev UTHOPMPOBATh YCTPOMCTBA, KOTOPbIE HE SIBJISTIOTCSI CETEBbIMM KapTaMu.

e ACTION=="add" - ykaspiBaeT Udev UTHOpMPOBATH MpaBwIa JIJisk COOBITUI, OTJIMUHBIX OT J0OaBIeHMs (COOBITHS
"yoaauTh" 1 "M3MEHUTh'" TaKyKe IMPOMCXOMSIT, HO He TPeOYIOT ITeperMeHOBaHMsI CeTeBbIX MHTEP(EIICOB).

e DRIVERS=="?*" - CYILIECTBYeT IJis1 TOro, 4Toobl Udev mpournopmposasn noguHTepdeiicel VLAN mam mocra
(motomy 4TO 3T NMOAMHTEP(ENCHI HE UMEIOT IPaiiBEPOB). DT MOAMHTEPENCHI MMPOITYCKAIOTCSI, TOTOMY YTO
HasHAYeHHbIe MM MMeHa OyIyT KOHMIMKTOBATh C UMEHAMM UX POIAUTETbCKUX YCTPOMCTB.

e ATTR{address} - 3HaUeHMEM 3TOIO KJIIOUEBOro cjioBa siBisgercss MAC-afpec ceTeBoi KapThl.

* ATTR{type}=="1" - 3TOT K/IIOU rapaHTUPYyeT BBINOJIHEHNE IIPaBUJIa COOTBETCTBYIOILIETO TOJIBKO OCHOBHOMY
uHTepdeNncy, Mpy UCIOIb30BaHUM ONPeIe/IEHHbIX OeCITPOBOMHBIX ApaiiBepOB, KOTOPbIE CO3[Ial0T HECKOIbKO
BUPTYaIbHbIX MHTEp®deicoB. [lomomHnuTe/IbHbIe MHTEPGECHI MTPOITYCKAKTCS 110 TOM Ke IIPUYuHe, YTO U
nonuHTepdeiickl VLAN 1 MOCT, B MHOM CjTydae Mmpou301iies Obl KOHGIMKT MMEH.

e NAME - 3HaU€HMEM 3TOTO KJTIOUEBOT'O CJIOBA SIBJISIETCSI MMSI, KOTOpOe udev MpUCBOUT 3TOMY MHTepdecy.

3HaueHne NAME SIBJIIETCSI OY€Hb Ba)KHBIM. [Ipeskze ueM MpOmOJIKUTb, YOemUTeCh, UYTO Bbl 3HAeTe, KaKoe VMSI
Ha3HAUEHO KakKAOV M3 CETEBbIX KapT M 00s13aTeJbHO MCIOJb3yHTE 3TO 3HaueHue NAME mpu cos3maHuu (aiioB
KOHGUTYpaLUA CETHU.

Haske ecyiu co3[aH MoJb30BaTeIbCKUM a1 mpaBui udev, udev Bce paBHO MOXKET Ha3HAYUThb OHO MUJIM HECKOJIbKO
aJbTEepPHATUBHBIX MMEH [IJi1 CeTeBOM KapThl Ha OCHOBe (M3MueCKMX XapaKTepucTuk. Eciyu monb3oBaTesbckoe
nmpaBwiIo udev nepeuMeHOBbIBaeT KaKOM-TMOO CEeTeBOM ajarTep, UCIOJIb3ys MMs, yoKe Ha3HaueHHOe B KayeCTBe
aJbTepPHATUBHOIO MMEHM IPYroro CeTeBOro ajaanTepa, 3To mpaBuiio udev He GyneT BbinosiHeHO. Eciin Bo3HMKaeT
aTa mpobsemMa, Bbl MOKeTe co3farh dail KoHpurypaumum /etc/udev/network/99-default.link C ITyCTOM
aJIbTEepPHATVBHOMN IOJIMTUKOM Ha3HAUEHMSI, TIepeolIpeaessioniel Gai KOHQUrypanuu o YMOJIIaHUIO /usr/1lib/
udev/network/99-default.link

sed -e '/AAlternativeNamesPolicy/s/=.*$/=/' \
/usr/lib/udev/network/99-default.link \
> [/etc/udev/network/99-default.link

9.4.2. CumBonuyeckue ccbiniku CD-ROM

Hekotopoe mnporpammHoe obGecrieyeHne, KOTOpOE BbI, BO3MOXKHO, 3aXOTMUTE YCTAaHOBUTh IO3Ke (HaAmpumep,
pasyMyHble Meauarieepbl) OXXUAAIOT, UTO YCTPOMCTBA /dev/cdrom  win /dev/dvd ¥ CMMBOJIMUECKME CChLIKYM Ha
CD-ROM mwm DVD-ROM ycTponcTBa JO/KHBI CYyIIeCTBOBaTh. Kpome Toro, MoskeT 6bITh YIOOHO UCIIO/Ih30BaTh
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9TU CUMBOJIMYECKME CChUIKM B /etc/fstab . Udev moctaBisgercs ¢ ¢aiyioM cleHapusi, KOTOpbIii Oymer
reHepMpoBaTh MpaBuIa IJiI CO3MaHMS STUX CUMBOJIMUECKMX CChUIOK, B 3aBUCUMMOCTM OT BO3MOXKHOCTENM KasK[OTo
YCTPOMCTBA, HO BaM HY>KHO PeIlUTb, KAKOM U3 IBYX PEXXMMOB pabOThI Bbl XOTUTE UCIIOJIb30BATh.

Bo-miepBbIX, CKPUIIT MOKET paboTaTh B pexkume «by-path» (ucrosnb3yercs no ymonyanuio st USB u FireWire
YCTPOMCTB), THie CO3faBaeMble UMM IpaBuia 3aBUCIT OoT ¢usudeckoro nytu K CD wim DVD ycrpoiictBy. Bo-
BTOPBIX, OH MOXXeT paboTaTh B peskume «by-id» (1o ymomuanuto st yerpouctB IDE u SCSI), roe co3maBaemMblie M
MpaBuWIa 3aBUCST OT CTPOK MAeHTUdbMKaIMK, XpaHIyxcs B camoM ycrporictse CD wi DVD. IlyTh onpenensiercs
cuenapuem Udev path_id, a ugenTudukamoHHbie CTPOKM CUUTHIBAIOTCS C 060pymoBaHust komanaamu ata_id min
scsi_id, B 3aBMCMMOCTH OT TOTO, KaKOV TUIT YCTPOMCTBA Y Bac €CTb.

VY Kaskgoro mogxona eCTb CBOM MPEeMMYIIeCTBa; MPaBWIbHbBIN MOAXO[ K MCIIOIb30BaHUIO OyeT 3aBUCETh OT TOTO,
KaKye M3MeHEeHMs yCTPOMCTB MOTYT Ipon30iTH. Eciv BbI o5kuaaeTe, UTo GM3UUECKHUIA YT K YCTPOMCTBY (TOPTHI 1/
WJIU CJIOThI, B KOTOPbIM OHO TMOAKJIIOUEHO), UBMEHUTCSI, HAalIpuMep, ITOTOMY, UTO BbI ITUIAHMPYeETe IepeMeCTUTh IUCK
B apyroit nopt IDE mnau npyrou pazbem USB, To BbI JO/IKHBI MCIIO/Ib30BaTh peskum «by-id». C gpyroi CTOpPOHBI,
eCcJIM Bbl OKUJIAeTe, UTO UAEHTU(UKALMS YCTPOICTBA U3MEHUTCS, HAalTpuMep, TTOTOMY, UTO OHO MOYKET BBIUTU U3
CTPOSI, ¥ BbI 3aMEHUTE €ro APYIMM YCTPOIICTBOM C TEMM K€ XapaKTePUCTUKAMU U MOJK/IIOUMTE K TEM JKe pa3beMaM,
TOTZA BbI JOJIKHBI MCIIOIb30BaTh peskum «by-path».

Ecm ¢ Bammm ycTpoiCTBOM BO3MOXKEH JII0OOV M3 BapMaHTOB, BbIOEPUTE TOT, KOTOPBINM IO BallleMy MHEHUIO
CJTy4aeTcst yailie.

! BasxHo

BHelHme ycTpoiicTBa (HampumMep, MPUBOJ, KOMITAKT-IMCKOB, MoakiaroueHHbn yepe3 USB) He ciemyer
MOJKJII0YaTh MeTogoM «by-path», moTomMy 4TO Kaskablil pas, KOTa YCTPOMCTBO MOOK/IIOUEHO B HOBBINA
BHEIIIHUI TIOPT, M3MEHUTCS ero (usmueckuil MmyTb. Bce BHeIIHME YCTPOICTBA IOABEPSKEHBI 3TON
npo6sieMe, eci ipy Hanmcanuu npaBwi Udev MPUMEHSITh PEXXMM PaCIo3HABaHMUS TI0 UX (U3MUECKOMY
nytu. K Tomy ke, sta mpo6iema He orpannuuBaercs CD u DVD-npusomammu.

Ecau BbI XOTHTE YBUIIETh 3HAUEHMSI, KOTOPbIE OYMYT MCIOJIb30BaTh CKPUIITHI udev, To MJist TpeOyeMOoro yCTpoiCTBa
CD-ROM HamauTe COOTBETCTBYIOIIMI KaTaJlor B /sys (HalpuMep, 9TO MOXKET ObITb /sys/block/hdd ) u
BBITIOJTHMTE KOMaH/Ty, aHaJIOTUYHYIO CIeIYIOIIEN:

udevadm test /sys/block/hdd ‘

O6paruTe BHMMaHMe Ha CTPOKM, COAEpsKallie BbIBOM, Pa3JIMUHbIX uaeHTudukatopoB * id. Peskum «by-id» Gymer
ucrnosnb3oBath 3HaueHue [ID_SERIAL eciu oHO cyiiecTByeT 1 He mycToe, MHade OyzieT MCIO/Ib30BaHa KOMOMHAIMS
ID MODEL u ID_REVISION. Pexxum «by-path» 6ynet mcnosnb3oBats 3HaueHne ID_PATH.

Ecnu pexkum 1o ymosiuaHuio He MOAXOAUT JIJIs Balllen cutyauum, TO B daitn /etc/udev/rules.d/83-cdrom-
symlinks.rules MOXXHO BHECTM CJeAyroIle u3MeHeHus (Tae mode SIBJISIETCSI OMHUM M3 3HaueHuin «by-id» mam
«by-path»):

sed -e 's/"write_cd_rules"/"write_cd_rules mode"/' \
-i /etc/udev/rules.d/83-cdrom-symlinks.rules

O6paryuTe BHMMaHMe, YTO Ha JAHHBII MOMEHT, HET HEOGXOAMMOCTHM CO3AaBaTh (aiyibl MPaBWJT WJIM CUMBOJIMYECKYE
CCBUIKM, TaK KaK BbI CMOHTMPOBaJIM KaTayior /dev Xocta B cuctemy LFS, v MbI ipennonaraeM, 4to CMMBOIMYECKIE
CCBUIKM YKe cyliecTBYIOT. [IpaBmwia M cuMBoOIMUECKME CChUIKM OYIyT CO3[0aBaTbCs IMpu repBoy 3arpyske LFS
CUCTEMBI.

OpHaxo, eciu y Bac eCTb HeCKoIbKO ycTporictB CD-ROM, To cumBoMueckue CChIIKM, CTeHEpUMPOBaHHbBIE B 3TO
BpeMsI, MOTYT yKa3bIBaTh Ha JIPyrMe YCTPOMCTBA, M MMETb PasauuMsi OT XOCT CUCTEMbI, IOTOMY YTO YCTPOMCTBA
He GymyT oOHapyskeHbl B IpefcKazyeMoM Mopsiake. HasHaueHwus, co3maHHble TpU TEPBOI 3arpy3Ke CUCTEMbI
LFS, 6ynyT mpaBuabHbIMM, ITpOGieMa BO3HMKHET TOJBKO B TOM CJTydae, eC/ii CMMBOJIMYECKME CChUIKM B 06enx
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cucTeMax yKasbIBaIOT Ha OHO U TO ke yCTpoiicTBo. Eciiu moTpebyeTcs, mpoBephTe (1, BOSMOKHO, OTPEAAKTUPYIATE)
CcreHepypoBaHHbIe MpaBuJia B daiuie /etc/udev/rules.d/70-persistent-cd.rules MocJie 3arpy3Ku, YTOObI
yOequTbCs, YTO Ha3HAUEHHbIE CMMBOJIMYECKIE CChIIKM COOTBETCTBYIOT TOMY, UTO BaM HYKHO.

9.4.3. PaboTta c gy6nmkaraMmu yCTPpOMCTB

Kak mosicusercs B Pasmen 9.3, «BsaumopeiicTBue C yCTpPOMCTBAMM ¥ MOIYJISIMM», TIOPSIOOK OTOOpasKeHMS
YCTPOJCTBA C OAMHAKOBOM (DYHKIMOHAJIBHOCTBIO B /dev SBJISIETCS, KaK IpaBuio, ciydyanHeiM. Hampumep, ecn
y Bac ectb Be6 kamepa u TV TioHep, MHOTHA /dev/video®  CChLIAETCS Ha Kamepy, a /dev/videol  CChUIaeTCS
Ha TV TioHep, a MHOTA, HAIIPUMED, MTOCJIe TTepe3arpy3Ku CUCTEMbI, TOPSIIOK TTOMEHSIETCSI Ha MTPOTUBOIIOIOKHbIA.
st Bcex KJ1acCOB 060OPYIOBaHMs, 32 MCKIIOUEHMEM 3BYKOBBIX M CETEBBIX KapT, 3TO MOXXHO MCIIPAaBUTb, HATIMCAB
npaBuIa udev aJis co3manus MOCTOSTHHBIX CMMBOJIMUYECKMX CChIIOK. CiTydaii ¢ ceTeBbIMM KapTaMi OIMCaH OTAEIbHO
B Pasmen 9.5, «<HacTtpoiika ceTin», MHCTPYKLMM TI0 HACTPOIKE 3BYKOBBIX KapT MOKHO HaiT B BLES.

JLJ1sl KasKIOTo 13 BAIlMX YCTPOVICTB, KOTOPbIE MOTYT MMETh TaKyIO MpobeMy (Hake ecu mpobieMa He CyIIeCTBYeT
B TEKyIlleM OucTpubOyTtuBe Linux ), HaauTe COOTBETCTBYIOIIMII KaTaJor B /sys/class Wi /sys/block
I1s1 BUAEOYCTPOMCTB 3TO MOSKET ObITh /sys/class/video4linux/videoX . Onpenenmute arpmbyThI, KOTOPBIE
OMHO3HAYHO MIAEHTUMUIMPYIOT YCTPOMUCTBO (OOBIYHO 3TO MAEHTU(MMKATOPHI MOCTABIIMKA M TMPOLYKTA W/WIU
cepuitHble HOMepa):

udevadm info -a -p /sys/class/video4linux/video®

3areM HaIUIIIUTE IIpaBuJia, KOTOpPbIe CO30AaI0T CMMBOJIMUYECKME CCBhIJIKM, HAllpUMep:

cat > /etc/udev/rules.d/83-duplicate_devs.rules << "EOF"

# Persistent symlinks for webcam and tuner

KERNEL=="video*", ATTRS{idProduct}=="1910", ATTRS{idVendor}=="0d81", SYMLINK+="webcam"
KERNEL=="video*", ATTRS{device}=="0x036f", ATTRS{vendor}=="0x109e", SYMLINK+="tvtuner"

EOF

B pesynbrare ycrponctBa /dev/video® u /dev/videol — TO-TIPEXKHEMY CJIyYaifHbIM OOpa3OM CChUIAIOTCS
Ha TV TioHep u Beb6-kamepy (M, CJieqOBaTeIbHO, HUKOT/A HE IOJKHBI MCIIOJMb30BaThCS HAIpPsIMyl0), HO €CTb
CMMBOJIMUECKME CChUIKY /dev/tvtuner u /dev/webcam, KOTOpbie Bcerya yKasbIBalOT Ha MTPaBUJIbHOE YCTPOCTBO.

9.5. HacTtpoiika cetu

9.5.1. Co3agaHue chaiinnioB KOHhUrypaumm ceteBoro nHtepcpeiica

®dainibpl B Katajore /etc/sysconfig/  OOBIUHO OMNpPENEISAIOT, KaKye MHTeP(EeNCchl 3ayCKalOTCS M BbIKIIOUAIOTCS
CeTeBbIM CKPUIITOM. DTOT KaTaJIOT JOJDKEH ComepskaTh (paiisi IJisd KaKAOro HaCTpauBaeMoro uHrepderica, HalIpuMep
ifconfig.xyz , re «Xyz» OMMCHIBaeT ceTeBylO Kapty. Mmsi unTepdeiica (Harpumep, eth() oObIYHO SIBIISIETCS
nogxonsaimym. Kasknpiin gaiit comepskut atpubyThl oqHOro MHTepdelica, Takue Kak ero IP-agpeca, Macku nomcereii
u Tak ganee. Vims daitia JoKHO OBITH ifconfig.

"h IIpumeuanue

Ecnu mpouienypa MMeHoOBaHMs M3 IpeAbIAYIIEro pasaesia He MCIOJIb30Basach, udev 6ymeT HasHaAYaTh
MMeHa MHTeP(ENCOB CEeTEBBIX KapT HAa OCHOBE (M3MUECKUX XapaKTePUCTUK CUCTEMbI, Harpumep, enp2s1.
Ecsin BbI He 3HaeTe uMS Ballero uHTepderca, Bbl Bcerga Moskete 3amyctuThb ip link mm 1s /sys/class/net
TIOCJIe 3arPy3KY CUCTEMBI.

VmeHa nHTepdeiCOB 3aBUCAT OT peanyusauuy  KoHpurypaiym geMoHa udev, paboTariolero B CUCTEME.
Iemon udev mist LFS (ycranosnennsiit B Pasgen 8.76, «Udev u3 Systemd-256.4») He 3ammycTuTCsl, MoKa
cucteMa LFS ne 6yner 3arpyskena. Takum o6pasom, numeHa mHTepdeiicoB B cucteMe LES He Bcerma MoskHO
OIpeie/INTh, 3aIyCTUB 3TU KOMaHAbI B XOCT-OUCTPUOYTUBE, dastce 8 cpede chroot.
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Cnenymooliasg KOMaHIa CO3maeT Mpumep KoHPurypaiumoHHoro aiia s ycrpoiictsa eth() co cratuyeckum IP-
azpecom:

cd /etc/sysconfig/

cat > ifconfig.eth@ << "EOF"
ONBOOT=yes

IFACE=etho
SERVICE=ipv4-static
IP=192.168.1.2
GATEWAY=192.1768.1.1
PREFIX=24
BROADCAST=792.168.1.255

EOF

3HaueHus], BblieJIeHHbIE KyPCUBOM, JOJIKHBI OBbITh M3MEHEHbI B Kaskaom caitsie, YTOObI MPaBUJIbHO HACTPOUTH
MHTEepQENCHI.

Eciu mepemeHHOV ONBOOT NMPUCBOEHO 3HAU€HME yes, CIIEHApUI 3arpy3ku ceTu System V BBI3OBET CETEBYIO
kapty (NIC) B mporecce 3arpysku cucrembl. Eciiu 3amaHo 3HaueHMe, OT/IMUHOE OT yes CETEBOI ajzanTtep Oyner
IIPOUMTHOPUPOBAH CETEBBIM CKPUIITOM U He Oy#eT 3amyilleH aBTroMarudecku. VHTepdelichl MOKHO 3aITyCKaTh MM
OCTaHaBJIMBaTh BPYUHYIO C MMOMOIIIbI0 KoMaHy, ifup u ifdown.

ITepemenHas IFACE ompemeseT UMMS ceTeBOro mHTepdeiica, Hanpumep, ethQ. Ona Heobxomuma 1)1 Bcex (aitjioB
KOH(MUrypanmi1 ceTeBbIxX yCTpoicTB. Pacimpenne daiia T0KHO COOTBETCTBOBATbh 3TOMY 3HAYEHMUIO.

[TepemenHast SERVICE omnpepesnsietT meTo, moiayuenus IP-anpeca. I[Taker LFS-Bootscripts mmeer momysibHbIN (hopmaT
HazHaueHus [P, a co3maHme qonomHMUTETbHBIX (DAJIOB B KaTasiore /1ib/services/  TIO3BOJIAT UCIIO/Ib30BATh IPyTHe
MeTtoabl HasHaueHus IP. ITepemenHast 06p1uHO Mcnosnb3yercs st mpotokoaa DHCP (Dynamic Host Configuration
Protocol), kotopslit paccmaTpuBaeTtcs B Kuure BLFS

[TepemenHast GATEWAY IOJKHA comepskarh [P-ampec 1t03a Mo ymoa4aHuio, ec/ii TakoBoii umeeTcst. Eciu Het, To
3aKOMMEHTUPYIATE 3Ty CTPOKY.

[TepemeHHast PREFIX yKasbIBaeT KOJMYECTBO OUT, MCITOIb3yeMbIx B noaceTn. Kaskapiii cermeHT IP-ampeca coctout
u3 8 6utr. Ecyin macka momcetu paBHa 255.255.255.0, To 11 yKasaHus HOMepa CeTU MCIIOJb3YIOTCS MepBbie TP
cermenTa (24 6uta). Eciu cereBas macka 255.255.255.240, mopceth ucmosb3yet mnepBbie 28 6ut. IIpedmkcsl
mymHHee 24 6uT 00bIYHO Mcnonb3yioTcs DSL n kabenpubiMu mMHTEpHeT-poBangepamu (ISP). B satom nmpumepe
(PREFIX=24) macka cetu — 255.255.255.0. Mi3amenute nepeMeHHyi0 PREFIX B COOTBETCTBMM C KOH(Uryparyen
Bamien cetu. Eciu aTor mapametp He ykasaH, To [IPEOUKC nmo ymomyanuio paBeH 24.

[I1s1 moTyueHust JOTIOTHUTEIbHOM MH(POPMAIIMM CMOTPUTE CIIPAaBOYHYIO cTpanuily ifup.

9.5.2. Co3spgaHue dpanna /etc/resolv.conf

Cucreme noTpebyIOTCS AOTIOJHUTEIbHBIE HACTPOMKM CITYy>KObI floMeHHbIX uMeH (DNS) niis npeobpasoBanust uMeH
cetu nTepHer B IP-anpeca u Ha060poT. 1O JocTuraercs rmytem ykasaaus IP-agpeca DNS-cepBepa, 1OCTYyIIHOTO
OT MpoBaiiiepa MM aAMUHUCTpATOpa CeTH, B /etc/resolv.conf . Cosgaire daivi, BBITIOJIHUB CJeAyoIye
IeNCTBUA:

cat > /etc/resolv.conf << "EOF"
# Begin /etc/resolv.conf

domain <Bauwe goMeHHoe uMs>
nameserver <IP-agpec Bauwero ocHoBHoro DNS-cepsepa>
nameserver <IP-agpec Bauwero pgorosHuTesnbHoro DNS-cepBepa>

# End /etc/resolv.conf
EOF

Orneparop domain MOXKeT ObITh OMYIIEH MM 3aMeHEH oreparopoM search. CMOTpUTe CIPaBOYHYIO CTPaHUILY
resolv.conf a5 mosryyeHus nogpo6Ho MHbOPMAaINNA.
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3aMeHuTe <IP-agpec Bawero ocHosHoro DNS-cepsepa> ampecoM Haubosee mopxopsiinero DNS cepsepa. DNS
cepBepoB, MOXKET ObITh YKa3aHO OoJiee OTHOM 3aMicy (IOTOTHUTEbHbIE CepBepPbl HEOOXOAMMBbI JJ1S1 BO3MOKHOCTY
pe3epBHOTrO mnepeksoyeHns). Eciu BaM HyskeH Tosibko ogyiH DNS-cepBep, ymanuTe BTOPYIO CTPOKY nameserver U3
daitna. DNS-cepBep Takke MOKET BbICTYIATh ILIJIIO30M B JIOKQJIbHOM CETH.

'i IIpumeuanue
Anpeca obmenoctynHbix DNS cepBepoB Google - 8.8.8.8 n 8.8.4.4.

9.5.3. HacTpoiika uMeHU XocTa

B niporiecce 3arpysku ¢aiist /etc/hostname  MCIIOJb3YeTCS IJIT HACTPOMKM MMEHM XOCTa CUCTEMBI.

CospaiiTe ¢aits /etc/hostname ¥ BHECUTE UMS XOCTa, BHITIOJIHMB KOMaHAY:

echo "<1fs>" > /[etc/hostname ‘

<1fs> 3aMeHuTe Ha UM Ballero kommeiorepa. He BHocuTe ciopa noHoe gomeHnHoe umsi(FQDN). Ota nudbopmanys
rmoMeniaercs: B Gait /etc/hosts

9.5.4. HacTtpoiika paitna /etc/hosts

Bri6epuTte nomHoe nomenHoe umsi (FQDN) 1 Bo3MOskHbIe TICEBIOHMMbI JIJIsI MUCITOIb30BaHMs B daitie /etc/hosts
Ecnu BBI ucnonbsyere crarnueckue IP-ampeca, Bam Takke Heo6xoauMo onpeneymThes ¢ IP-agpecom. CuHTaKCcuc
L7151 3ancy B daiiste hosts cemyonmin:

IP_address myhost.example.org aliases

Ecnu kommibroTep He MOKeH O6bITh BuieH B IHTepHeTe (T. €. HET 3apernCcTpUpPOBAHHOTO JOMEHA U IeMICTBUTEIBHOTO
6Ji0Ka Ha3HaAUeHHbBIX [P-agpecoB —y GOJBIIMHCTBA MOJIb30BaTEJIEN ITOTO HET), yoenuTech, uto IP-anpec HaxoguTcst
B /IMaria3oHe BHYTPeHHMX ceTeBbIX IP-anpecon. [lomycTumblie quarna3oHbI:

[lnana3soH agpecoB foKalbHOW CeTu CTaHgapTHbIN npedukce
10.0.0.1 - 10.255.255.254 8
172.x.0.1 - 172.x.255.254 16
192.168.y.1 - 192.168.y.254 24

X MOSKET ObITh JIFOOBIM UMCJIOM B Auarna3oHe 16-31. y MoskeT 6bITh JTH0OBIM UMCIOM B auarnasone 0-255.
[TpaBwibHbIM IP agpecom B JIOKaJIbHOM ceTy MOoKeT 6bITh 192.168.1.1.

Ecau kommbroTep goyiskeH ObITh BuaeH B VIHTepHeTe, IeliCTBUTEIbHbIM ITOJHBIM TOMEHHBIM IMEHEM MOXKET ObITh
caMO MM JOMEHa WIM CTPOKa, IOJIyuYeHHasl MyTeM oObemuHeHus mpedukca (4acTo MMEHM XOCTa) U JOMEHa C
MIOMOIIIbIO CHMMBOJIA «.». Kpome TOro, BaM Heo6XomumMo O0OpaTUTbCS K aIMUMHUCTPATOPY JOMEHa, YTOObI CBSI3aTh
IIOJIHOE TOMEHHOe MMSI U Balll 0011eA0CTYIHbIN IP-ampec.

I[a>1<e €CJIM KOMIIbIOTEP HEe BUIEH U3 I/IHTepHeTa, IMIOJIHOE IOMEHHOEe MM BCe PABHO HEO6XO,U,I/IMO JJIs1 HpaBMHbHOIZ
pa6OTbI HEKOTOPBIX ITpOrpaMM, TaKMX KaK MTA. ,HJ'ISI ITUX ueneﬁ MO>XHO MUCIIOJIb30BaTh CIleliia/JIbHOE IIOJIHOEe
OoMeHHoe M4 localhost.localdomain .

Cospaitte daits1 /etc/hosts , BBIMIOJHMUB KOMAHY:

cat > /etc/hosts << "EOF"
# Begin /etc/hosts

127.0.0.1 localhost.localdomain localhost

127.0.1.1 <FQDN> <HOSTNAME>

<192.168.1.1> <FQDN> <HOSTNAME> [alias1] [alias2 ...]
2 localhost ip6-localhost ip6-loopback
ffo2::1 ip6-allnodes

ffe2::2 ip6-allrouters

# End /etc/hosts
EOF
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3HaueHuss <7192.768.7.1> , <FQDN>, U <HOSTNAME> JOJDKHbI OBITb M3MEHEHbl B COOTBETCTBUM C
MpeATIOUTEHNSIMM  TIOJTb30BaTeNsl Wiu TpeboBaHusmyu cetu (ecsm umeercs:i [P-agpec BbIIaHHBIM CeTEBBIM/
CUCTEMHBIM aIMMHMUCTPATOPOM ¥ MalllMHa TOJK/IIOUeHa K CylecTByoIlen cetu). HeobszaTenbHbie mapamMmeTpbl
MOT'YT ObITh OIYIIEHBI.

9.6. HacTpoiika n ucnosib3oBaHue 3arpy30U4HbIX CKpUNTOB
System V

9.6.1. Kak paboTaloT 3arpy3ouHble CKpunTbl System V?

B stoi1 Bepcun LFS mcnonbsyercst crenmansbHOe CPeICTBO 3arpysku mop HasBaHueM SysVinit, OCHOBaHHOe Ha
Habope ypoBHeN BbInojHeHus (run-levels). ITpouemypa 3arpy3ku MOKET CUIbHO OTJINYATbCS OT OTHOM CUCTEMBI K
IPYTON; U TOT (haKT, YTO B KOHKPETHOM IMUCTpuOyTMBe Linux Bce paboTaao JOKHBIM 00pa3oM, He TapaHTUPYET,
YTO OHO OymyT paborarth Tak ke B LFS. LFS paboraeT mo-cBoemy, HO coO/MIOmaeT OOLIENpPUHSIThIE CTaHIAPTHI.

Cy1iecTByeT aJibTepHaTMBHAsI CHCTeMa 3arpys3Ku, KoTopast HasbiBaeTcs systemd. Mbr He Oymem 06CYsKIaThb 3TOT
BapMaHT 3arpy3ky 3mech. I TosydeHMs] MOAPOOHOTO ommcaHwus, mocetute https://www.linux.com/training-
tutorials/understanding-and-using-systemd)/.

SysVinit (B masbHeliilIeM MMEHYeMbIi «init») MCIOJIb3yeT CXeMy YPOBHel BbltoHeHMs . CyIIeCcTByeT CeMb YPOBHEI
BBITIOJTHEHMSI, TTpOHYMepoBaHHbIX OT 0 mo 6. (Ha camom nese ypoBHei Gosiblile, HO OHM TpegHa3HAU€HbI [IJIsT
0COOBIX CyYaeB M OOBIUHO He MCHOJIb3yioTcs. [TompobGHOCTM cMOTpuTe B pyKoBoncTBe init(8)). Kaskmbiin us
HUX COOTBETCTBYET JEMCTBUSIM, KOTOPbIe KOMITbIOTED TOJKEH BBIMOTHUTH MPY 3aITyCKe U BBIK/IIOUEHUU. YPOBEHD
BBITIOJTHEHMS 110 yMosyaHuio — 3. Huske mpuBeneHO omycaHue pasjvMYHbIX YPOBHEM B TOM BU[E, B KAKOM OHU
peaym3oBanbl B LFS:

: BBIKJTIOUEHe KOMITbIOTepa

: OIHOIIOJIb30BATEIbCKUI PESKUM

: 3ape3epBMPOBAHO IJIs1 HACTPOMKY, B OCTAJIbHOM aHAJIOTUYHO 3

: MHOTOITOJTb30BaTeIbCKUIA PEXKUM C TTOAAEPSKKOM CeT

: 3ape3epBMPOBAHO IJIs1 HACTPOMKY, B OCTAJIbHOM aHAJIOTUYHO 3

: TO JXe, 4TO U 4, OOBIYHO MCITO/Ib3YETCs IJIsl BXO[a B CUCTEMY C Ipadmueckum nHTepdeiicoMm (Harpumep,
gdm or GNOME umm Ixdm ot LXDE)

6: mepe3arpyska KOMIIbIOTepa

s N = O

"\r IIpumeuanue

PanbIiie, MHOIO JIeT Ha3a/l, YPOBEHb BBIMOJIHEHMSI 2 0603HAYAJICS KaK «MHOTOIOIb30BATEIbCKUI PESKUM
0e3 MOMIEpPKKM CeTH», TOrJa, HECKOJbKO II0jIhb30BaTejieli MOINIM IOOK/IIOYAThbCS K CUCTEME uepes
II0CJIeIOBaTeIbHbIE TOPThI. B CEromHAIIHNX YCIOBUSIX 3TO HE MMEeT CMBIC/IA, M Mbl 0603HaYaeM 3TOT
YPOBEHb KaK «3ape3epBUpPOBaHO».
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9.6.2. HacTtpoiika SysVinit

Bo Bpemst mHUIIMaIM3anyu sigpa MepBoil 3aIyCcKaeMoii IIporpaMmMoii (ecyi OHa He TepeornpeeeHa B KOMaHJHOM
CTpOKe) sIBJigeTcs init. OTa mporpaMmmMa cuMThIBaeT (aiia MHMIMaau3anum /etc/inittab . CosgariTe aTOT (aii:

cat > /etc/inittab << "EOF"
# Begin /etc/inittab

id:3:initdefault:
si::sysinit:/etc/rc.d/init.d/rc S

160:0:wait:/etc/rc.d/init.d/rc ©
11:S1:wait:/etc/rc.d/init.d/rc 1
12:2:wait:/etc/rc.d/init.d/rc
13:3:wait:/etc/rc.d/init.d/rc
14:4:wait:/etc/rc.d/init.d/rc
15:5:wait:/etc/rc.d/init.d/rc
16:6:wait:/etc/rc.d/init.d/rc

OOk WN
oh WN

ca:12345:ctrlaltdel:/sbin/shutdown -t1 -a -r now

su:S@6:once:/sbin/sulogin
s1:1:respawn:/sbin/sulogin

:2345:respawn:/sbin/agetty --noclear ttyl 9600
:2345:respawn:/sbin/agetty tty2 9600
:2345:respawn:/sbin/agetty tty3 9600
:2345:respawn:/sbin/agetty tty4 9600
:2345:respawn:/sbin/agetty tty5 9600
:2345:respawn:/sbin/agetty tty6 9600

SO WN =

# End /etc/inittab
EOF

[TosicHeHUsT IO CcOmepsKMMOMY 3TOro (haria MHMIMAIM3AIMM HaXOAUTCS Ha CIPABOYHON CTpaHwmile inittab. s
LFS ocHoBHOI KOMaH[IOV SIBJIIETCS ¥C. B mpuBemeHHOM BbIllle ¢aiiie MHULMAIN3alyuy, ¥'C OyIeT BBITOIHSTh BCEe
clieHapuy, HauMHaIolyecsd ¢ CMMBOJIa S B Karajiore /etc/rc.d/rcS.d , 38 KOTOPBIMM CJIEAYIOT BCE€ CKPUIITHI,
HauMHaIoLIIMecs ¢ S B Karajore /etc/rc.d/rc?.d , TIe 3HaK BOIIpoca 3a7aeTcs 3HaueHueMm initdefault.

Ins yno6cTBa, CKPUIIT rC CYUThIBaeT 6ubmoreky GyHKumMit U3 /1ib/1lsb/init-functions . Ora 6ubnmoTeka
TaK)kKe UYMTaeT HeoOs3aTeNbHbI (aia KoHGuUrypamum /etc/sysconfig/rc.site . B oror ¢aitm MoKHO
TIOMECTUTB JTFOO0M U3 MapamMeTPOB KOHDUTypaIMY CUCTEMBbI, ONTMCAHHBIX B MOC/IENYIOMIMX Pa3aeax, uTo MO3BOJISIeT
00BbEeIMHNUTD BCE TTapaMeTPbl CMCTEMbI B OTHOM aiiie.

IOns ymobcTBa omiamky ckpunT functions Takske 3amMcbiBaeT BeCh BbIBOMA, B /run/var/bootlog . ITockombky
Karayior /run sBiseTcst tmpfs, aToT dair He coXpaHseTCst Mpu 3arpy3Ke; OAHAKO €ro COMEPKUMOe A0OaBISIETCS B
daitn /var/log/boot.log 110 OKOHYaHUU IIpoLecca 3arpy3Ku.

9.6.2.1. U3sMmeHeHNe ypoBHeii BbINONHEHUSA

V3MeHUTh ypOBEHb BBIMTOJHEHMS MOXXHO C IIOMOIIbIO KOMaHbI init <runlevel>, rme <runlevel> - 3TO LieJIEBOM
YpOBHEM BbIIoTHeHMs. Harpumep, 4ToGbI IepesarpysuTh KOMIIbIOTE], II0JIb30BATEIb JO/IKEH BbIITOJTHUTD KOMaHIY
init 6, xoTopas sSIBIsIETCS IICEBIOHMMOM JJIsI KOMaHAbl reboot. AHajornuHo, init 0 SBISEeTCS ICEBOOHMMOM IJIsI
xoMaHb! halt.

B karasiore /etc/rc.d  eCTb elll€é HECKOJIbKO KaTajJoroB, KOTOpbIe BBIMISIAAT Kak rc?.d (rme ? - HoOMep YPOBHS
BBITIOJTHEHMSI), BCE OHM COHEep>KaT Psifi CMMBOJMYECKMX CChUIOK. HekoTopble cchlikM HaumHaroTcs ¢ K, mpyrue
HAUMHAIOTCSI C S, M BCe OHM COAEpsKar naBe IMdpbl MOcae HayaibHOM OykBbl. K O03HauaeT oCcTaHOBUTH (YOUTD)
CIIYy>kOY, a S 03HavaeT 3aImyCTUTh CIy>KOy. Unca onpenessiioT MopsiIoK BeinojiHeHus ciieHapues ot 00 1o 99 —uem
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MeHbIIIe UMCJIO, TEM paHbllle 3amyckaetrcs: ckpunt. Korma init rmepexsiouaeTcst Ha APYroi YpPOBEHb BITIOJIHEHNS,
COOTBETCTBYIOIIIME CITY>KObI JIMOO 3aITyCKAIOTCSI, JIMOO OCTAHABIMBAIOTCS, B 3aBUCMMOCTM OT BHIOPAHHOT'O YPOBHSI
BBITIOJTHEHMSI.

PeanbHble CKpUIITHI HaXOOgTCS B Kartajiore /etc/rc.d/init.d . OHM BBIMONHSIIOT (AaKTUYECKYIO paboty, u
CMMBOJIMYECKME CChIIKM YKa3biBatOT Ha HUX. Ccbutky K 1 S yKka3pIBarOT Ha OOMH U TOT K€ CKPUIIT B /etc/rc.d/
init.d .3TO CBS3aHO C TEM, YTO CKPUIITHI MOTYT BbI3bIBATHCSI C PA3HBIMM ITApaMeTpaMu, TAKMMM KakK start, stop,
restart, reload, u status. Korga Bcrpevaercs ccbiika K, cOOTBETCTBYIONMIMI CKPUIIT 3aITyCKAeTCSI C apryMeHTOM
stop. Korga BcTpeuaercst S-ccbuika, COOTBETCTBYIOIIMI CKPUIIT 3aITyCKAEeTCsI C apT'yMEHTOM start.

Huke niprBefieHO omucaHue K apryMeHTam CKPUIITOB:

start

Ciy>k6a 3amyleHa.

stop
Ciy>k6a OCTaHOBJIEHA.

restart

Cysk6a oCTaHOBJIEHA M CHOBA 3aIlyllieHa.

reload

Koudurypaums cepsuca obHoBieHa. Vicronb3yeTcs nocjie uaMeHeHus ¢aivia KoHpurypaumum cy>kobl, Korma
mepesarycKk He TpebyeTcsl.

status

Coobiiiaer, 3amylieHa Jin ciry>k6a u ¢ kakumu V]I rmporieccos.

He crecHsiiTech M3MeHATh paboTy mpoliecca 3arpy3ku (B KOHIIe KOHIIOB, 3TO Baiia cobctBeHHast cucrema LFS).
[TpuBeneHHbIE 3MeCh Galibl SBJISIOTCS IPUMEPOM TOTO, KaK 3TO MOKHO CIeJIaTh.

9.6.3. 3arpy3ouHble ckpuntbl Udev

Nunut-ckpunr /etc/rc.d/init.d/udev 3armyckaeT udevd, KOTOpBIM MHULIMAIMU3UPYET BCE YCTPOMCTBA
"XOJIOMHOTO TIOAK/TFOUEHMS", KOTOpbIE YyKe ObUTM CO3ZaHbl SIPOM, U OXKMUIAET BbITOTHEeHMs Bcex mpaBui. CKpUIIT
TaK)Xe OTK/IIoUaeT o6paboTumK uevent Mo yMOJSYaHUIO /sbin/hotplug . OTO CHENAHO MMOTOMY, UTO SIAPY Oosibliie
He HY’>KHO 00paliaTbcs K BHellIHeMy 6uHapHomy daity. Bmecto storo udevd 6ymer nmpociyimBarhk cokeT netlink
Ha MpeIMeT COOBITMIA, KOTOPbIE BBI3BIBAET SIIPO.

Wunt-ckpunr /etc/rc.d/init.d/udev_retry peliiaer 3agauy MOBTOPHOTO 3aITycKa COOBITHMIA [IJIST IOACUCTEM, ITpaBua
KOTOPBIX MOTYT 3aBUCETb OT (alIOBBIX CUCTEM, KOTOpble HE MOHTUPYIOTCS IO 3amycka ckpumnra mountfs (B
YaCTHOCTM, €r0 BbI3bIBAIOT /usr U /var ). DTOT CKPUIIT 3aIlyCKaeTcsl Mocje ckpuirta mountfs, mostomy 3T
nmpaBusaa (IIpU MOBTOPHOM 3amycke) AO/DKHBI cpaboTath Bo BTOpoii pa3. OH HacTpamBaercs B (aityie /etc/
sysconfig/udev_retry ; JmoOble cJioBa B 3TOM (aiiie, KpoMe KOMMeHTapueB, SIBJSIIOTCSI MMeHaMM TIOLCUCTEM,
KOTOpbIE 3aITyCKaIOTCS IIPY IIOBTOPHOM MOMbITKE. UTOOBI HAUTH MTOACUCTEMY YCTPOMCTBA, UCIIONb3yiTe udevadm
info --attribute-walk <device>, roe <device> - 3T0 aGCOJIIOTHBIN MYThb B /dev wim /sys, Takoi Kak /dev/sr0O v /
sys/class/rtc.

s monyuenus uadopmaimm o 3arpyske Moayis sapa u udev cmorpute Pazgen 9.3.2.3, «3arpyska MOLYJIsI».

9.6.4. HacTpoiika CUCTEMHOro BpeMeH!

Ckpunt setclock cumThiBaeT BpeMsI C ammapaTHbIX YacoB, TakKe M3BecTHbIX Kak dackl BIOS ummm CMOS
(Complementary Metal Oxide Semiconductor). Ecnu Ha annmapaTHbix yacax ycraHoBseHo BpeMst UTC (BcemupHoe
CKOOPIMHMPOBAHHOE BPEMsI), 3TOT CKPUIIT MpeobpasyeT MOoJydyeHHOe 3HAYeHMe B JIOKAJIbHOE BPeMs, MICIIOJIb3YsI
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dain /etc/localtime  (kotopblii coobiaer mporpamme hwclock, B kakoii BpeMeHHOV 30HEe HaXOOUTCS
T0JIb30Baresib). HeBO3MOKHO onpenenTb, yCTaHOBJIEHHOe Ha armapaTHbix yacax BpeMs UTC win ke JIoKaJIbHOE,
MI03TOMY HEOOXOIMMO YKa3aTh €ro BPy4YHYIO.

Ckpurnt setclock 3amyckaetcst cucrtemon udev mpy 3arpyske, KOrja sipo orpeneisieT BO3MOXKHOCTH arapaTHOTO
obecrnieueHms. Takke ero MOSKHO 3aITyCTUTb BPYUYHYIO C TTapaMeTpoM Stop, YTOObI COXPAHUTh CUCTEMHOE BpPeMsl B
armmapatHbie yacel CMOS.

Ecnu Bbl He MO)keTe BCIIOMHUTb, YCTAHOBJEHO Ha armapatHbix yacax UTC win jokasbHOE BpeMs, 3aITyCTUTE
KoMaHIy hwclock --localtime --show. OHa OTOOpa3suUT TeKylllee BpeMs B COOTBETCTBUM C allllapaTHbIMM YaCaMM.
Ecnn oHO coBmamaer ¢ TeM, UTO ITOKa3bIBAIOT BalllM HAaCTEHHble/Hapy4Hble 4Yachl, 3HauuT Ha uyacax CMOS
yCTaHOBJIEHO JiokajbHOe BpeMst. Eciu BeiBom hwclock He coBmamaeT ¢ jloKaabHbBIM BpeEMEHEM, CKOpee BCEro, 3To
UTC. ITpoBepbTe 3TO, 10GABUB MJIM BbIYMTAST HY’KHOE KOJIMYECTBO YaCOB JIJISI BAIlIero YacOBOTO MOsICa KO BpeMeHMN,
otobpaskaemomy hwclock. Hampumep, ecyim Barr yacoBon nosic 3to MSK, takske nsBectHbit Kak GMT +0300, To
HY>KHO BbIYECTh TPM Yaca 13 JIOKAJIbHOTO BpeMeHM.

W3meHuTe 3HaueHMe MepeMeHHOM UTC HIDKe Ha @ (HOJIb), eCJIM Ha anmaparHbix yacax ycraHosieno HE UTC.

CospariTe HOBBIN dailsl /etc/sysconfig/clock  BBIIOJIHUB:

cat > /etc/sysconfig/clock << "EOF"
# Begin /etc/sysconfig/clock

UTC=1
# Set this to any options you might need to give to hwclock,
# such as machine hardware clock type for Alphas.

CLOCKPARAMS=

# End /etc/sysconfig/clock
EOF

Xopolimnii coBeT, OOBSICHSIIONIMI, Kak obpamiarbcsi ¢ BpemeHem B LFS, moctymen mo aapecy https://mirror.
linuxfromscratch.ru/hints/downloads/files/time.txt. Tam OOBSICHSIOTCSI TaKMe BOIIPOCHI, Kak yacoBble mosica, UTC u
nepeMeHHast OKPY>KeHUsT TZ.

% IIpumeuanmue

[Tapamerpsr CLOCKPARAMS n UTC Takke MOryT ObITh yKa3aHbl B ¢aijie /etc/sysconfig/rc.
site .

9.6.5. HacTpoiika KoHconu Linux

OTa ceKIMs OMUChIBAET HACTPOMKY CKPUIITA console, KOTOPbIN yCTAHABIMBAET PACKIAAKY KIaBMUATYpPbl, MIPUPT
KOHCOJIM ¥ YPOBEHb MOAPOOHOCTM MH(pOpMamuy, BBIBOAMMONM SIAPpOM Ha KoHCOb. Eciu Bbl He rmianmpyere
MCIIOIb30BaTh CMMBOJIbI, He cooTBeTCTBYIOIIME cTaHmapty ASCII (Hampumep, 3HaK KOMMpaiiTa, CUMBOJIbI GyHTA U
€BpO0), 1 COOMpaeTeCh Mevyararb TOJIbKO B aHIVIMIICKOM PacKIaKe, TO MOXKETe IMPOITYCTUTb OOJIBIITYIO YaCTh CEKIIMN.
bes (daitna koHbuUryparmm (MM SKBUBAJIEHTHBIX HACTPOEK B rc.site ), CKpUIIT console He OyieT HUYEro AesaTh.

Ckpunt console cuuTbiBaeT KoHbuUrypamuioo u3 daiia /etc/sysconfig/console . Pemmre pjst cebsi, Kakyio
pacKIaKy KJaBMaTypbl M Kakou HIpuUdT HaMepeHbl MCIOJb30BaThb. B 3TOM Takke MOI'YT NOMOYb DPa3INyHbIe
HOWTO pnst KOHKpeTHBIX SI3bIKOB; cMmotpute https://tidp.org/HOWTO/HOWTO-INDEX/other-lang.html. Ecnn
Bbl BCE€ ellle COMHeBaeTecCch, IIOCMOTPUTE B Karajiorax /usr/share/keymaps U /usr/share/consolefonts
IOy CTMMble pacKaaaKu 1 skpaHHbie IpudThl. [Ipoutnte cipaBouHbie crpanullsl loadkeys(1) u setfont(8), 4To6bI
OIpefe/INTb MTPaBUJIbHbIE apT'yMEHTHI AJIS1 TUX MPOrPaMM.

®daitn1  /etc/sysconfig/console IO/KEH CofepskaTb CTPOKM BUIa: MEPEMEHHAA=3HauyeHue. lOMTyCTUMBI
cJenyolye nepeMeHHbIe:
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LOGLEVEL

OTa IepeMeHHas 3aJaeT YPOBeHb MOAPOOHOCTM COOOIIEHMI, ITOChLIAEMbIX SIIPOM Ha CUCTEMHYIO KOHCOJIb.
3HaueHye 3TON IepeMeHHON MepenaeTcsl B KauecTBe aprymeHTa ytuaute dmesg -n. JJomyCcTMMbI YPOBHU OT
1(HeT coobitennin) mo 8. [lo ymomuaHuio 7, 4TO SB/ISIETCS TOBOJIBLHO MO POOHBIM.

KEYMAP

OTa nmepeMeHHas yKa3bIBaeT apryMeHThbI 1Jist mporpaMmbl loadkeys, 06b1YHO 9TO MMSI 3arpy>KaeMoil PacKIagKuy,
HarpumMep, it. Ecsim 3Ta mepeMeHHast He yCTaHOBJIEHA, 3aTPy304YHBIN CKPUIIT He OyleT 3arryCcKaTb IIPOorpaMMy
loadkeys, 1 6ymeT MCIOIL30BaThbCS packjagka Io yMojguanuio. O6paTuTe BHMMAHME, UTO HEKOTOphIe
pacKIaiIkM MMEIOT HEeCKOJIBKO BEPCUM C OIHUM U TeM ke MMeHeM (CZ M ero BapMaHThl B qwerty/ u qwertz/, es
B olpc/ u qwerty/ u trf B fgGlod/ n qwerty/). B atux ciryyasix Takxke cjaemyeT yKa3aTb POAUTEIbCKUI KaTaaor
(Hammpumep, qwerty/es), 4ToObl 06eCIIeYNTDb 3aTrpy3Ky MPaBMUIbHOM PACKIAIKN.

KEYMAP_CORRECTIONS

Ora (KpailHe pemKO MCIIoMb3yeMasi) IepeMeHHasi 3aJaeT apryMeHTbl [Jisi BTOPOTO BbI30Ba IPOTPAMMbI
loadkeys. OHa mosie3Ha, ec/in CTaHIApTHAs packjajKa Bac He COBCEM YCTpaMBaeT M HeOOXOOMMO BHECTU
HeOOJIBIIIYIO KOPPEKTUPOBKY. Harmpumep, 4toObl J0OGaBUTH CHMMBOJI €BPO B PAacKIaAKy, KOTOpasi ero He
CONEPIKUT, IIPUCBOITE TOM ITIEPEMEHHONM 3HAUEHME euro?2.

FONT

OTa mepeMeHHasi OIpeesisieT apryMeHTbI 1Jist iporpamMmbl setfont. O6bp1uHO OHA BKITIOUAeT B ce0st MM ipudTa
-m ¥ MM 3arpy)kaeMoy Tabymilbl CMMBOJIOB. Hampumep, 4to6bl 3arpysuthb mipudt «latl-16» BMecTe c
tabsmiern cumBosioB «8859-1» (mogxomut myis CILIA), ycraHOBKUTE 3Ty ITepeMEeHHYIO B lat1-16 -m 8859-

1 . B pexxume UTF-8 simpo mcmnonb3yer Tabauily CMMBOJIOB [iJIsl TIpeo6pa3oBaHmsi 8-OMTHBIX KOIOB KJIABUIII
B UTF-8, mostomy aprymeHT mapamerpa "-m" moJiskeH GbITh YCTaHOBJIEH Ha KOAMPOBKY COOTBETCTBYIOIIMX
KOJIOB KJIaBMIII B PACKJIafKe.

UNICODE

[TpucBoiiTe 3TON IIepeMeHHON 3HaUeHMe 1, yes MUJIU true, UTOOBI IIEPEKIIIOUUTH KOHCOJIb B peskuMm UTF-8. 3Tto
TIOJIE3HO TP UCIIOJIb30BaHMM JIoKayn, ocHoBaHHOM HAa UTF-8, 1 He peKOMeHIyeTCs B MHBIX CJTyYasiX.

LEGACY_CHARSET

Ins MmHOTMX packiamok kiaBuarypbl B rakete Kbd He cymiectByer rotoBoro Unicode-BapmanTta. CKpuIT
console OyneT Ha JIeTy KOHBEPTUPOBaTh uMeloIryiocs packiaaaky B UTF-8, eciu mprcBoUTb 3TOM ITepeMeHHOI
mms noctymHoi He-UTF-8 packmagku.

Heckonbko npumepos:

* MbpI Gynem ucronb3oBath C.UTF-8 B KaueCTBe JIOKaJIM JIJISI MHTEPAKTMBHBIX CeaHCOB B KOHCo/u Linux B
Paspen 9.7, «HacTpoiika CCTeMHOM JIOKaJIu,», TO9TOMY HaM CJiefyeT YCTaHOBUTh 3HaUEHMe ITepeMeHHON
UNICODE B 1. KoHconbHbIe lipudThl, ocTaBasgeMbie naketoM Kbd, comepskaiive ridbl 1Ji1 BCEX CMMBOJIOB
COOOIIeHNI TTPOrpaMMBbI B C.UTF-8  SIBJISIOTCS LatArCyrHebx.psfu.gz , LatGrkCyr*.psfu.gz ,Lat2-
Terminus16.psfu.gz ¥ pancyrillic.f16.psfu.gz U3 Karasiora /usr/share/consolefonts (B Ipyrux
MIOCTABJISIEMbIX KOHCOJIbHBIX HIPUGTAX OTCYTCTBYIOT NGBl HEKOTOPBIX cuMBoIoB Unicode, Takux Kak JieBbie/
TIpaBble KaBbIYKM U aHIVIMICKOe Tupe). [losToMy ycTaHOBUTE OOMH U3 HUX, HATIpuMep Lat2-Terminus16.
psfu.gz , B KauecTBe LIpMUPTa KOHCOJIU 110 YMOIUAHUIO:

cat > /etc/sysconfig/console << "EOF"
# Begin /etc/sysconfig/console

UNICODE="1"
FONT="Lat2-Terminus16"

# End /etc/sysconfig/console
EOF
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711 pyCCKOSI3BIUHBIX IT0JIb30BATeJIeN MOYKET ITOAOMTU TAaKOM BapUaHT:

cat > /etc/sysconfig/console << "EOF"
# Begin /etc/sysconfig/console

UNICODE="1"
KEYMAP="ruwin_alt_sh-UTF-8"
FONT="cyr-suni6"

# End /etc/sysconfig/console
EOF

'1. IIpumeuanue

II1s1 moMcKa HY>KHOV packianku, BeinojHuTe komanay: find /usr/share/keymaps -type f

ruwin_alt-UTF-8 - IepeK/IIoueHMe packiaaaky mno Alt.
ruwin_alt_sh-UTF-8 - IepeKJIoueHne packianky mo Alt+Shift.
ruwin_cplk-UTF-8 - mepekitoueHme packianky mo Caps Lock.
ruwin_ct_sh-UTF-8 - mepekJoueHne packiagky mo Ctrl+Shift.
ruwin_ctrl-UTF-8 - mepexkodyeHue packaangky mo Ctrl.

ITocMoOTpeTh CIMCOK JOCTYIHBIX HIPM(PTOB MOKHO C IIOMOIIBIO CeAVIONIel KoMaHabl: 1s /usr/share/
consolefonts

Ins ne-Unicode HacTpoyiku Heob6xomuMbl TosibKO nepemenHblie KEYMAP u FONT. Hanpumep, 1151 OIbCKUX
TI0JIb30BaTesIeN MOKET TIOIOTY TaKOM BapUaHT:

cat > /etc/sysconfig/console << "EOF"
# Begin /etc/sysconfig/console

KEYMAP="p12"
FONT="1at2a-16 -m 8859-2"

# End /etc/sysconfig/console
EOF

Kak YIIOMMHAJIOCh BbIIlIe€, MHOTOda ObIBaET HeO6XO,HI/IMO MOOKOPPEKTUPOBATb PACKIAAKY. CJ'Ie,ZLYI-OU.H/II‘/JI IIpmumep
,ELO6&BJ'IH€T CMMBOJI €BpPO K HEMeU,KOI'/JI packiagke:

cat > /etc/sysconfig/console << "EOF"
# Begin /etc/sysconfig/console

KEYMAP="de-latin1"
KEYMAP_CORRECTIONS="euro2"
FONT="1at@6-16 -m 8859-15"
UNICODE="1"

# End /etc/sysconfig/console
EOF
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Hike nmpuBenen npumep ¢ nogaepskkoir Unicode mjiss 60/rapckoro s3bika, Ie CyIeCTBYeT CTaHaapTHas
packinagka UTF-8:

cat > /etc/sysconfig/console << "EOF"
# Begin /etc/sysconfig/console

UNICODE="1"
KEYMAP="bg_bds-utf8"
FONT="LatArCyrHeb-16"

# End /etc/sysconfig/console
EOF

W3-3a ucnonb3oBanus 512-cumBosbHoro mpudra LatArCyrHeb-16 B npepbigyiiem npumMepe, Sspkue 1iBeTa
Gosibllie He TOCTYIIHBI B KOHCOoM Linux, ecysin ucnosnbsyercs ppeinmbydep. Eciim Bbl xoTnTe 1CI0/IH30BaTh
spKue 1BeTa 6e3 ppermobydepa 1 MokeTe 0OXOAUTHCS 6e3 CUMBOJIOB, HE OTHOCSIIMXCS K BallleMy SI3bIKY, TOTHA
MOSKHO MCITOJIb30BaTh CIelMMUUHbBIN JIs BaIllero si3bika 256-CMBOIbHBIN HIPUQT, KaK TIOKa3aHO HIKE:

cat > /etc/sysconfig/console << "EOF"
# Begin /etc/sysconfig/console

UNICODE="1"
KEYMAP="bg_bds-utf8"
FONT="cyr-suni6"

# End /etc/sysconfig/console
EOF

Crenyrolmii mpuMep IeMOHCTPMPYeT aBTOMaTMuecKoe mpeobpasoBanme packianky s ISO-8859-15 B UTF-8
" BKJIIouaeT 'MeptBbie” KiaBuiiy B peskume Unicode:

cat > /etc/sysconfig/console << "EOF"
# Begin /etc/sysconfig/console

UNICODE="1"

KEYMAP="de-latin1"
KEYMAP_CORRECTIONS="euro2"
LEGACY_CHARSET="1is0-8859-15"
FONT="LatArCyrHeb-16 -m 8859-15"

# End /etc/sysconfig/console
EOF

HekoTopble packiafky BKIIOUAIOT B cebst 'MepTBbie’ K1aBuiiy (TO €CTh KJIaBUILIM, HaskaTue KOTOPhIX CaMo
1o ceGe He MPUBOAUT K IMOSIBJIEHUIO Ha 9KpaHe CUMMBOJIA, HO KOTOpbIE BIMSIOT Ha CUMBOJI, FeHEPUPYEMbIi
CenyroIeN KIaBuIleit) UM ONPeNesIsiioT CAMsSIHYEe CUMMBOJIOB (HarpumMep: «Haxkmute Ctrl+. A E 4To6br
nosyunTh A» B packiaake mo ymosuannio). Linux-6.10.5 nmpaBuiabHO MHTepIIpeTupyeT 'MepTBbie" KIaBUILIN
M CJIMSTHUSI, TOJIBKO KOTZa MCXOIHbIE CMMBOJIbI MMEIOT 8-OMTHbIE KOMIbl. DTa OCOOEHHOCTDb He BJIMSIET Ha
pacKJIaAKu IJ1s1 eBPOIIEICKUX SI3bIKOB, IOCKOJIBbKY B HUX "'cmmBaiotces’” mBa ASCII-cumBosia min no6aBisioTcs
nomuepkuBaHus K HenmoguepkHyThIM A SCII-cumBonam. OnHako, B peskume UTF-8 moryT 6bITh TpOGIeMBI,
HaIpuMep, IJIsSi 'PeUeCcKoro si3bika, Korjma HeoOXoauMo OTYEePKHYTh CMMBOJ 0. PertieHmemM B 3T cuTyanym
6ymet otkas ot ucrnosibsoBauust UTF-8 man ycranoBka rpagmueckoii cuctembl X Window, He nmerommx
MMOAOOHBIX OrpaHMYeHMIA.

II1s1 KUTaMCKOro, SIMTOHCKOTO, KOPEMCKOrO M HEKOTOPBIX APYTHUX SI3bIKOB HEBO3MOKHO HACTPOUTh KOHCOJIb Linux
TaK, YTOObI OHAa OTOOpakaia BCe HeOOXOmMMbIe CMMBOJIbI. [10/Ib30BaTEM, KOTOPBIM TPEOYIOTCSI 3TU SI3BIKU,
IIOJDKHBI yCTaHOBUTD cucteMy X Window, mipmdThl, MOKpbIBaroIie HEOOXOAMMbIN IMara3oH CMMBOJIOB, U
MpaBWIbHBIN MeToq BBoaa (Harpumep, SCIM nopmepskuBaeT GOJIbIIIOE YMCIIO PAa3HOOOPAa3HbIX SI3bIKOB).
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"h IIpumeuanue

@ain /etc/sysconfig/console yIIpaBJIsieT TOJIbKO JIOKajau3alyeir TeKCToBoM KoHcomm Linux. OH
HMKAK He BJIMSIET Ha HACTPOMKM PACK/IaAKyM KaaBuarypsl u mipudToB B cucreme X Window, B ceccusx
SSH win Ha mociiegoBarebHOM TepMuHaae. B 3Tux cuUTyanmsx orpaHMUeHus, ONMMCAHHbIE B JBYX
PACIIOJIOKEHHBIX BbIllle ab3a1ax, He MTPUMEHSIIOTCS.

9.6.6. Co3gaHue chaiizioB Npu 3arpyske

WHorpa HeobxogmMMo cosmaBath (aiibl BO BpeMst 3arpysku. Hampumep, yacto TpebyeTcst Kataysor /tmp/.ICE-
unix . OTO MOXXHO CJIeJiaTh, CO3/IaB 3allChb B CKPUIITE /etc/sysconfig/createfiles . @opmar sToro daiia
OMNMCAaH B KOMMEHTapusIx ¢aiia KOHOUrypauum mo yMOJTIaHUIO.

9.6.7. HacTtpoiika ckpunta Sysklogd

Ckpunt sysklogd BbI3biBaeT mporpammy syslogd kak wacte mHmnmaymsanuyu System V. [lapamerp -m @
OTKJIIOYAeT TepUOoANYEcKyo (IO yMOIYaHMIO - Kakable 20 MMHYT) 3amucCh BPEMEHHBIX METOK B (aiiyibl
SKYPHAJIOB, Tpou3BoaumMyto syslogd. Ecyii Bam Heo6xX0muMo BKITIOYUTh IEPUOANYECKYIO 3aMCh BpEMEHHBIX METOK,
OoTpefakTupyiTe ai /etc/sysconfig/rc.site u nipucBoiTe nepemenHoit SYSKLOGD PARMS Tpebyemoe
3HaueHue. Hampumep, 4To6bI COPOCUTH BCE TTapaMeTPbl, IPUCBOITE TEPEMEHHONM ITyCTOE 3HAYEHME:

SYSKLOGD_PARMS=

,H,OI'IOJIHI/ITeIIbeIe rmapamMeTpbl CMOTpUTE B man syslogd.

9.6.8. ®daiin rc.site

Heobsi3arenbHbIin Gaiin /etc/sysconfig/rc.site CONEPKUT HACTPOMKM, aBTOMATUUECKI IIpUMeHsIeMble BCeMU
3arpy30YHBIMM CKPUIITaMM. DTOT (Gaiiyl MOKET COIepsKaTh mapamepbl, 0ObIYHO YKasbiBaeMbie B (aiyiax hostname,
console 1 clock u3 KaTajora /etc/sysconfig/ . Ecyii 3HaueHme OmMHO U TOV JKe ITepeMeHHOM IMPUCBaNBaeTCsl, Kak
B OIHOM 13 9TUX (aiijioB, Tak U B rc.site , IPMOPUTET MMeEET 3HAUEHME U3 CIIelaIM3MPOBaHHOrO (aiia.

rc.site TakKe COMEPXKUT IapamMeTpbl, KOTOpble MOTYT HacTpauBaTh [pyrue acleKTbl IMpoliecca 3arpysku.
YcranoBka nepemenHort IPROMPT mo3BosmT BbIOOPOYHO 3aITycKaTh 3arpy304YHble CKPUMTHI. [[pyrue mapameTpbl
OMMCaHbl B KOMMeHTapusiX K daiuty. Bepcust daiiia mo ymosdaHuio BeINISIAUT CJIEAYIONIMM 06pa3oMm:

# rc.site
# Optional parameters for boot scripts.

# Distro Information

# These values, if specified here, override the defaults

#DISTRO="Linux From Scratch" # The distro name
#DISTRO_CONTACT="1fs-dev@lists.linuxfromscratch.org" # Bug report address
#DISTRO_MINI="LFS" # Short name used in filenames for distro config

# Define custom colors used in messages printed to the screen

Please consult "man console_codes® for more information
under the "ECMA-48 Set Graphics Rendition" section

Warning: when switching from a 8bit to a 9bit font,
the linux console will reinterpret the bold (1;) to
the top 256 glyphs of the 9bit font. This does

not affect framebuffer consoles

HoHoHH H R

# These values, if specified here, override the defaults
#BRACKET="\\033[1;34m" # Blue

#FAILURE="\\033[1;31m" # Red

#INFO="\\033[1;36m" # Cyan

#NORMAL="\\033[0;39m" # Grey

#SUCCESS="\\033[1;32m" # Green
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#WARNING="\\033[1;33m" # Yellow

# Use a colored prefix

# These values, if specified here, override the defaults
#BMPREFIX=" !

#SUCCESS_PREFIX="S${SUCCESS} * S${NORMAL} "

#FAILURE _PREFIX="S{FAILURE}***x*S{NORMAL} "
#WARNING_PREFIX="S{WARNING} #**x S{NORMAL} "

# Manually set the right edge of message output (characters)
# Useful when resetting console font during boot to override
# automatic screen width detection

#COLUMNS=120

# Interactive startup
#IPROMPT="yes" # Whether to display the interactive boot prompt
#itime="3" # The amount of time (in seconds) to display the prompt

# The total length of the distro welcome string, without escape codes
#wlen=$(echo "Welcome to ${DISTRO}" | wc -c )
#welcome_message="Welcome to S{INFO}S$S{DISTRO}S{NORMAL}"

# The total length of the interactive string, without escape codes
#ilen=$(echo "Press 'I' to enter interactive startup" | wc -c )
#i_message="Press 'S{FAILURE}IS{NORMAL}' to enter interactive startup"

# Set scripts to skip the file system check on reboot
#FASTBOOT=yes

# Skip reading from the console
#HEADLESS=yes

# Write out fsck progress if yes
#VERBOSE_FSCK=no

# Speed up boot without waiting for settle in udev
#OMIT_UDEV_SETTLE=y

# Speed up boot without waiting for settle in udev_retry
#OMIT_UDEV_RETRY_SETTLE=yes

# Skip cleaning /tmp if yes
#SKIPTMPCLEAN=NnO

# For setclock
#UTC=1
#CLOCKPARAMS=

# For consolelog (Note that the default, 7=debug, is noisy)
#LOGLEVEL=7

# For network
#HOSTNAME=my1fs

# Delay between TERM and KILL signals at shutdown
#KILLDELAY=3

# Optional sysklogd parameters
#SYSKLOGD_PARMS="-m 0"

# Console parameters
#UNICODE=1
#KEYMAP="de-1atin1"
#KEYMAP_CORRECTIONS="euro2"
#FONT="1at0-16 -m 8859-15"
#LEGACY_CHARSET=
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9.6.8.1. HacTpoiika CKpUMNTOB 3arpy3ku u 3aBeplueHnUs pa6oThbl

3arpysounbie ckpunTbhl LFS 3arpyskaioT u 3aBepiialoT pabOTy CUCTEMbI TOBOJbHO 3(M(EKTUBHO, HO €CTh
HECKOJIbKO HacTpPOeK, KOTOpble Bbl MOKeTe BHeCTM B Gails rc.site, uToObl ellle OOJIbIlle MOBLICUTH CKOPOCTb U
HaCTPOUTb COOOIIIEHNSI B COOTBETCTBMM C BallIMMM MpearnoyTeHusmMu. YTo6sl cienarb 3T0, U3SMEHUTE HACTPOUKM B
TIpUBeIeHHOM BbIlile daisie /etc/sysconfig/rc.site

» Bo Bpemst paboThI 3arpy304YHOrO CKpUIITa udev ITPOUCXOOUT BbI30B udev settle, 1151 3aBepIrieHMsT KOTOPOTO
TpebyeTcsl HEKOTOpOe BpeMsi. DTO BpeMsI MOKET M He TIOTPebOoBaThCs B 3aBUCUMOCTHM OT KOHMUTypaImn
YCTPOMCTB B cucTeme. Ecyin y Bac MMEIOTCSI TOJIBKO IMPOCThIE pa3esibl M OlHA CeTeBas KapTa, IIPoIeccy
3arpy3Ku, BEpOSITHO, He HY)KHO OyIeT KAaTh 3aBepIeHsT paboThl 3TOM KOMaHAbl. YTOOBI MTPOITYCTUTD €€,
ycra"oBute nepemennyio OMIT UDEV_SETTLE=y.

o CkpunT 3arpysku udev_retry TaKKe IO yMo4aHuIo 3amyckaet udev settle. Komanma Heo6xomyma TOJIbKO
TOT[Ia, KOT/Ia KaTaJior /var CMOHTMPOBAH B OT[E/IbHBIN pa3aesi. TO CBSI3aHO C TEM, UTO YacaM HY>KeH JOCTYII
K dairy /var/lib/hwclock/adjtime . JIns ipyrux HaCTPOEK TaKyKe MOXKET IMOTPeOOBaThCS TOXKIATHCS
3aBepieHs udev, HO B OOJIBIIIMHCTBE CIY4aeB B 9TOM HeT HeobxoaumocTu. [IponycTuTe KoMaHay, YCTaHOBUB
nepemennyio OMIT UDEV_RETRY SETTLE=y.

 [lo ymonuanuio mpoBepKa (aiiyioBOi CUCTEMBI BBIMIOTHAETCS B "TMXOM' peskuMe. OTO MOXKET ITOKa3aThCs
3a7lepsKKOI BO BpeMs Ipoliecca 3arpysku. Utobbl BKIHOUMTD BeIBOZ, fsck, ycTaHOBUTE IIepeMeHHYI0
VERBOSE_FSCK-=y.

» IIpu mepesarpyske Bbl, BOSMOYKHO, 3aXOTUTE ITOJTHOCTBIO MTPOMYCTUTD MPOBEPKY (aitioBoi cucremsl, fsck.
Yrtobbl cesnath 3TO, MO0 cosmaiiTe ¢aiii /fastboot , MO0 mepesarpysuTe CUCTeMy KOMaHo /sbin/
shutdown -f -r now. C npyroit cTOpoHBI, BbI MOXKETE TPUHYIUTETBHO ITPOBEPUTD BCe (DalIoBbIe CUCTEMBI,
cosmaB /forcefsck wm 3anyctuB shutdown c mapamerpom -F BMecCTO -f .

YcranoBka nepemenHoit FASTBOOT=y orkmount fsck Bo Bpemst rpoiiecca 3arpysku 10 TeX Iop, IoKa OHa He
6ymeT ymasieHa. DTO He peKOMEHAYeTCs [ielaTh Ha MOCTOSTHHOM OCHOBE.

e OO6bIUHO Bce Gailsibl B KaTajiore /tmp YyAAJISIOTCS BO BpeMs 3arpy3ku. B 3aBUCHMMOCTHM OT KoJiMuecTBa
MMeIoIMXCs (hanIoB WM KaTaJIOrOB 3TO MOXKET MPMBECTM K 3aMETHOM 3aJiepyKKe B Ipoliecce 3arpy3ku. YToOsI
MIPOITYCTUTD yaaysieHue 3Tux daiaos, ycraHoBute repemennyio SKIPTMPCLEAN=y.

» Bo Bpems 3aBepiiieHnst paboTsl, init ormpasisietr curdan TERM kakmovi 3amyiiieHHo mporpaMmMe (Harpumep,
agetty), oskuJaeT yCTaHOBJIEHHOe BpeMsl (110 YMOJIUaHUIO 3 CeKYH/IbI), 3aTeM MOChUIAeT KaskIoMYy IPOLieccy
curHa 3aBepirennsi(KILL) v cHOBa skI€T. DTOT Mmpoliecc MOBTOpsieTcs B ciieHapuu sendsignals 17151 1106b1x
IIPOLIECCOB, KOTOPbIE HE 3aBEPIIIAIOTCS X COOCTBEHHBIMM CKPUIITaMM. 3aiepsKKa IJ1s init MOKeT ObITh
yCTaHOBJIEHA IyTeM Iepefaun napamerpa. Hampumep, uto6bl yCTpaHUTD 3aIep>kKy B init, mepemarite
napameTp -t0 Ipy BBIK/IFOUEHMM MU TIepesarpyske (Harpumep, /sbin/shutdown -t0 -r now). 3agepskky aJis
ckpurita sendsignals MoskHO mporrycTUTh, yctaHoBMB mapamerp KILLDELAY=0.

9.7. HacTpoiika cucteMHOW floKanm

Hekotopbie nepemMeHHbIe OKPYsKeHMsI, HeOOXOIMMbIe IJIs MOANEPSKKY BaIllero s3bika. [IpaBmibHAs X yCTaHOBKA
BJIMSIET Ha:

o BbIXO,HHI)Ie JaHHbIE IIPOT'paMM, IIEPEBOAATCA Ha Balll pO,ILHOﬁI SA3bIK

 [IpaBWIbHYIO MHTEPIIPETAIMIO CUMBOJIOB B OYKBbI, IIMMPBI ¥ IPYTrHe KIACChl. DTO HEOOXOIMMO AJISI TOTO,
yTo6bI bash nmpasmibHO pyHyMa He-ASCII cMBOJIBI, B KOMAaHIHOM CTPOKE B HEAHTJIOSI3bIYHBIX SI3bIKOBBIX
cucreMax

 [IpaBWIbHYIO JJIS1 CTPAHBI COPTUPOBKY 1O aihaBUTY

o Tlogxopsimit popmar 6ymary 1o yMmoJT4aHUIO
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o IIpaBuiabHOe opmaTupoBaHMe NeHEKHbIX 3HAYEHMI, 3HAUEHUI BpeMeHU U 1aT

Huske 3amennTte <ll1> ABYXOYKBEHHBIM KOJOM HYKHOTO BaM s3blKa (Hampumep en), a <CC> ABYXOYKBEHHBIM
KOJIOM COOTBETCTBYIOILIE} CTPaHbl (HAalIpUMep GB). <charmap> HY>KHO 3aMEHUTb Ha KAHOHMYECKYIO KOAMPOBKY [IJIsI
BbIOPAHOV BaMM JIOKau. Takske MOT'YT MPUCYTCTBOBATh HEOOsI3aTeIbHbIe MOIM(UKATOPBI, TaKME KakK @euro.

Cnmcok Bcex Jiokajiein, nogaepskuBaembix Glibc, MOXKHO MTOTYYNTD, BBIIIOJHMB CAEAYIONIYIO KOMaHIY:

locale -a

Tabmu1el CMMBOJIOB MOT'YT MMETh HECKOJIbKO CMHOHMMOB. Hampumep IS0-8859-1  Tak JKe Ha3bIBAIOT 1s08859-1
" 1s088591. HekoTOpble NMpUIOKeHNST He MOTYT KOPPEKTHO 0O6pabaThIBaTh pa3IMUYHble CMHOHMMBI (Harpumep UTF-
8 [MOJKHO OBITh yKa3aHO Kak UTF-8 , a He utf8), Mo3ToMy B OOJIBIIMHCTBE C/IyyaeB HGe3omacHee BCErO BbIOpPATh
KaHOHMYECKOe MMS I KOHKPETHOM JIoKasm. JIyis ompenesieHuss KaHOHMYECKOTO MMEHM JIOKAM BBITTOJTHUTE
KOMaH/y HI3Ke, 3aMeHUB <locale name> Ha BbIBOZ locale -a myis keslaemont Jlokaau (Hampumep en_GB.1s088591

B HallleM IIpUMepe).

LC_ALL=<locale name> locale charmap ‘

,H,)'IH JIOKaJIM en_GB.1s088591 IMpuBeOeHHAas BbIIII€e KOMaHJa HalleuaTaeT.

1S0-8859-1

OxoHuaTesIbHAs HACTPOVKA JIOKaIM OyoeT BbINISAETb TaK: en_GB.IS0-8859-1 . BaykHo, uTOOBI JIOKaJb,
HaliIeHHas C IIOMOIIbIO IIPUBEIEHHOM BbIIIe METOOMKY, ObljIa IpOBepeHa repe e€ mJo6aB/ieHeM B (Qaiijibl 3aIycKa
Bash:

LC_ALL=<locale name> locale language
LC_ALL=<locale name> locale charmap
LC_ALL=<locale name> locale int_curr_symbol
LC_ALL=<locale name> locale int_prefix

[TpuBemeHHbIe BbIllIe KOMAH/IbI JOKHbBI BLIBECTM Ha3BaHMe SI3bIKa, KOAMPOBKY CMMBOJIOB, VICTIOJIb3YEMYIO B JIOKAJIH,
MECTHYIO BajJIOTy M TejedOHHBbIN Kof cTpaHbl. Eciam Kakas-mOG0 13 KOMaH[ 3aBepilaeTcs C COoOIleHrem o6
o1bKe, MOXOKMM Ha yKasaHHOE HIKe, 5TO O3HayaeT, uTO Ballla JIOKaJIb MO0 He Oblja ycTaHOBjeHa B [71aBe 8,
JMOO He ToNIepsKMBAEeTCs CTaHAAPTHON ycTaHoBKoM Glibc.

locale: Cannot set LC_* to default locale: No such file or directory

Ecnu sTo mpowmsoiimer, BaMm ciieqyeT JiMOO YCTAaHOBUTH JKeJaeMYIO JIOKaIb C TOMOIbio KomaHabl localedef,
JIMOGO PacCMOTpeTbh BO3MOXKHOCTb BbIOOpa Ipyroi jokanu. JlasbHeiie MHCTPYKIMM He TMPEeAToararoT TaKux
coobitennyt 06 ommobkax ot Glibc.

Ipyrue makeTbl Takke MOTYT paboTaTb HEKOPPEKTHO (HO He Bcerga OymyT OoToOpaskaTh Kakye-Jimbo COOOIeHus
06 ormbkax), ecjy Ha3BaHMe JIOKAJM He COOTBETCTBYET MX OKMIAHMSIM. B TakuMx cJlydastx M3yuuTe, Kakue el
IUCTPUOYTUBBI Linux moamepskMBaloT Balll sI3bIK, BO3MOKHO, 9TO TaCT HEKOTOPYIO MOJIE3HYIO0 MHPOPMAIINIO

[Tporpamma o6osouku /bin/bash (manee nmeHyeMast Kak «000JI0YKa») MCIIONb3yeT HavyajJbHbIM Habop (ailyios,
yTOOBI TIOMOYb CO3JaTh Cpeny sl 3amycka. Kaxkabii daiyi uMeeT orpefesieHHOe Ha3HaueHue M MOXKET I10-
pa3HOMY BJIMSITb Ha BXOJI, B CUCTEMY U MHTEPAKTMBHOE OKpykeHMe. Daiuibl B KaTajore /etc comepsKar IJiobaabHbie
HacTtpoiku. Ecnu B pgomaliiHeM Karasiore CYIIeCTBYIOT 3KBMBaJIeHTHbIe (haitjibl, OHM MOTYT IepeorpenenuTb
r7106aIbHbIe HACTPOMKMA.

MHuTepakTMBHAsE 060/10YKa BXO[a 3alyCKaeTCs MOCje YCIENTHOTO BXoa ¢ ucnoyib3oBanuem /bin/login, mpountan
daiin /etc/passwd . MHTepakTuBHasg o6osiouka 6Ge3 BXOma B CHUCTEMY 3aIllyCKaeTCs M3 KOMAaHIHOM CTPOKMU
(Harpumep, [prompt]$/bin/bash). HeumnrepakTiBHast 0607104Ka OGBIYHO MMPUCYTCTBYET KOTJA BIMOTHIETCSI CKPUIIT
o600uki. OH HEMHTEPAKTUBEH, MTOCKOIbKY 06pabaThiBaeT CKPUIIT M HE OXKMIAET BBOZAA IOJb30BaTeIeEM MEKIY
KOMaH/IaMM!.
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Cospaitte dait /etc/profile  MOcCJie TOro, Kak OymyT olpenesieHbl MpaBWibHbie HACTPOMKU JIOKAIU, YTOOBI
YCTaHOBUTbD JKeJIaeMbIl SI3bIK, HO BMECTO 3TOT'O YCTAaHOBUTE JIOKajb C.UTF-8  Ipu 3amycke KOHCOMM Linux (YTOGBI
IIPOrpaMMbl He BbIBOAWJIV CMMBOJIbI, KOTOPbIE KOHCOJIb Linux He MOKeT OTOOPa3uTh):

cat > /etc/profile << "EOF"
# Begin /etc/profile

for i in $§(locale); do
unset ${i%=*}

done
if [[ "STERM" = linux ]]; then
export LANG=C.UTF-8
else
export LANG=<11>_<CC>.<charmap><@modifiers>
fi

# End /etc/profile
EOF

Jlokasib C (McIiob3yemMas 1o YMOTYaHWIO) U en_US (OIHA M3 PEKOMEHAYEMBbIX JIJIsI aHTJIOSI3bIUHBIX TI0JIb30BaTeIeN B
Coenyuennbix IllTarax) 5To pasHbIe JOKaIN. C UCHOJIb3yeT 7-0uTHbIN Habop cuMmBosioB US-ASCII u o6pabarsiBaeT
6aiThl C YCTAHOBJIEHHBIM CTapIIMM OMTOM KaK HeIOITyCTMMbIe CMMBOJIbL. BOT mouemy, Hampumep, komaHza lIs
3aMeHsIeT MX BOIPOCUTEbHbIMM 3HAKaMM B 3TOM JioKay. Kpome TOro, mombiTKa OTIPABUThH IMOUTY C TaKUMU
cumBosiamu u3 Mutt wim Pine mpuBomMT K TOMY 4YTO, OTMpaBiisieMble COOOIeHUsT He cooTBeTcTBYIOT RFC
(KomMpOBKa B MCXOASIIEN MOUTe yKa3aHa Kak unknown 8-bit ). PekomeHayeTcs MCIOb30BaTh JIOKAIb C, €CJIM BbI
YBEpEHbI, UTO BaM HMKOTJA HE TIOHAOOSTCS 8-OUTHBIE CMMBOJIBI.

9.8. Co3pgaHue hauna /etc/inputrc

@ain inputrc 3TO KOHGUTYpalMOHHBIM (dair 6ubanoTeku readline, KOTOpBIM TMPeNOCTaB/SIET BO3MOKHOCTU
pemakTUpPOBaHMS, KOT/Ia TI0JIb30BaTe b BBOOUT CTPOKY ¢ TepmyuHaia. OH paboTaeT myTeM Impeobpa3oBaHust BBOJA C
KJIaBMaTyPbI B oripeeseHHbIe neiicTBus. Readline mncnonb3yercs bash v 60/bIMHCTBOM ApyTUX 006070UYEK, a TAKKE
MHOTYIMU IPYTUMM TTPUIOKEHUSIMHA.

BonbIIMHCTBO JIIOfel He HY>KIAIOTCS B CIIeNMaIbHBIX HACTPOKAX, TO3TOMY IpMBEIeHHAsT HIDKe KOMaH/ia CO31aeT
IJI006abHBIN /etc/inputrc , MCIOJMb3yeMblii BCEMU, KTO BXOOUT B cUCTeMy. Eciu Mo3ke Bbl pelinTe, 4TO Bam
HY)KHO TepeorpefenTb 3HaYeHMs 10 YMOJIYaHUIO JIJISI OMHOTO M3 IOJIb30BaTesieil, BbI MOXKeTe co3marh dait .
inputrc B JOMalllHEM KaTaJIore I0jIb30BaTe/Id M yKa3aTh B HEM M3MEHEHHbIe HACTPOIKM.

Ilono/HUTebHbIE CBENEHMS O pelakTupoBaHuu ¢aitia inputrc cMm. B pasmee info bash B cexkuyu Readline Init
File. Takske XOpOIIMM MCTOUYHMKOM MHpopmaimu siBisietcs info readline.
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Hiwke mpuBemeH oOwmii INIOGAJBHBIM inputrc C KOMMEHTApUsIMM, OOBSCHSIOIIMMM, UTO I€JIalOT pas3jiMyHbIe
napameTpbl. OOpaTuTe BHMMAaHMUE, YTO KOMMEHTAPUM HE MOT'YT HaXOOUTHCS B TOM K€ CTPOKE, UYTO M KOMAaH[bI.
Cosparite (ailyi C IOMOIIBIO CJIEAYIONIEl KOMaHIbI:

cat > /etc/inputrc << "EOF"
# Begin /etc/inputrc
# Modified by Chris Lynn <roryo@roryo.dynup.net>

# PaspewnTb MNepeHOC MpurnaweHuss 060/I04KM Ha criefylowylo CTPOKY
set horizontal-scroll-mode Off

# PaspeunTb 8-6WUTHbLIM BBOS
set meta-flag On
set input-meta On

# OTKNYNTb ob6pe3aHne BOCbMOrFO 6MTa B BBOAMMBIX CUMBOJIAX
set convert-meta Off

# BbiBOOMTb Ha 3KpaH BCe BOCEMb 6UT
set output-meta On

# 3ByKkoBOWM curHan - none, visible unm audible, cOOTBETCTBEHHO HMKAKOIro, BWUOUMbLIA WIAN CJIbILWMBIN
set bell-style none

# Huxecnepywowme KomaHApl NMPUBA3LIBANT escape-nocfiefoBaTeNlbHOCTU (MepBbil apryMeHT)
# K cneumduuHbiM ans Readline ¢yHKUMAM (BTOpPON apryMmeHT)

"\e0d": backward-word

"\eOc": forward-word

# ona KoHconu linux

"\e[1~": beginning-of-1line
"\e[4~": end-of-1line

"\e[5~": beginning-of-history
"\e[6~": end-of-history
"\e[3~": delete-char

"\e[2~": quoted-insert

# pna xterm
"\eOH": beginning-of-line
"\eOF": end-of-line

# nna Konsole
"\e[H": beginning-of-1line
"\e[F": end-of-1line

# End /etc/inputrc
EOF

9.9. Co3paHue hauna /etc/shells

@aiist shells COAEPIKUT CITMCOK 000JI0UEK BXOa B cucTeMy. [IpyioskeHMst MCIIOTBb3YIOT STOT ait 1JIst OTIpeie/IeHMsI
KOPPEKTHOCTM 000s10uky. [IJ1s1 Kaykmoii 060JI0UKM AOJIKHA MPUCYTCTBOBAaTh OAHA CTPOKA, COCTOSIIASI U3 MYTU K
(bairy 060J104KM OTHOCUTENIBHO KOPHST CTPYKTYPhI KaTaaoros (/).

Hampumep, chsh ob6paiiiaetcst K sTomy daiisry, YTOO6bI OIPeIeTUTb, MOKET JI HEITPUBMUJIETMPOBAHHBIN ITOJIb30BATETb
M3MEHUTh 0D0JIOUKY BXOAA IJIs1 CBOEM YUYETHOM 3amucu. Ecyim MMs KoMaHAbl He YKa3aHO B CIMCKE, ITOJIb30BATETIO
OyzeT OTKa3aHO B BO3SMOXKHOCTY M3MEHSITh OO0JI0UKMA.
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OTO 0b6s3aTe/IbHOE YCIOBME IJI TaKuX Mpuioskenuit, Kak GDM, KoTopble He 3aMoJIHSIOT CIMCOK M0JIb30BaTesIeNn,
eI eMy He YHOAeéTcsa HauTu /etc/shells , wiam geMoHOB FTP, koTopble TpagMIIMOHHO 3aIpellarT AOCTYII
TI0JIb30BaTesISIM C 000JIOYKaMy, He BKIIFOYEHHBIMM B 9TOT (aii.

cat > /etc/shells << "EOF"
# Begin /etc/shells

/bin/sh
/bin/bash

# End /etc/shells
EOF
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FnaBa 10. lenaem cuctemy LFS 3arpysouHou

10.1. BBegeHue

[Tpumino Bpemst caenath cuctemy LES 3arpysounoit. B aToir miaBe ob6cyskmaercs co3manue ¢aiiia /etc/fstab
cOopKa siIpa AJIsl HOBOM cucTeMbl 1 ycTaHoBKa 3arpy3unka GRUB, uro6sr cucrtema LFS Morsa 661Th BbIOpaHa AJ1st
3arpysKu Ipy 3ammycke.

10.2. CospgaHue hanna /etc/fstab

@aiin /etc/fstab  MCMOMB3YyeTCS] HEKOTOPBIMY MTPOTpaMMaMu JJIs1 OIIpeiesIeHUsT TOTO, Kakye dhailyioBble CUCTEMBI
JIOJKHBI MOHTMPOBATbHCS 110 YMOJTYAHMIO, B KAKOM TOPSIIKE U KaKyue U3 HUX JTOJIKHBI ObITh ITPOBEpeHbI (Ha HaJIMUMe
OIIMOOK IIeJIOCTHOCTM) Tiepes, MOHTUpoBaHMeM. Co3pmaiTe HOBYIO Tabauily GaiioBbIX CUCTEM CJIEAYIOIIUM
ob6pasomMm:

cat > /etc/fstab << "EOF"
# Begin /etc/fstab

# file system mount-point type options dump fsck
# order
/dev/<xxx> / <fff> defaults 1 1
/dev/<yyy> swap swap pri=1 0 0
proc /proc proc nosuid, noexec,nodev © (5]
sysfs /sys sysfs nosuid, noexec, nodev © 0
devpts /dev/pts devpts gid=5,mode=620 (%] (5]
tmpfs /run tmpfs defaults 0 0
devtmpfs /dev devtmpfs mode=0755, nosuid 0 0
tmpfs /dev/shm tmpfs nosuid, nodev 0 0
cgroup2 /sys/fs/cgroup cgroup2 nosuid, noexec,nodev 0 0

# End /etc/fstab
EOF

3aMeHUTe <xxx>, <yyy>, U <fff> MOOXOOSIIVMU IJII CUCTEMbl 3HAUEHUSIMM, Hapumep, sda2, sda5, U exts. s
TIOJTyYeHusI TIoApo6HON nH(pOopMalu o mapameTpax B 3ToM (aiise, cmotpure fstab(5).

®daiioBbIM crucTemMaM ornepainoHHbix cucreM MS DOS u Windows (takum kak vfat, ntfs, smbfs, cifs, is09660,
udf) Tpebyercs cnenmanbHasi omius utf8, uro6sr He-ASCII cumBobI B MMeHax (ailyIoB MHTEPIPETHPOBAINCH
npaBwIbHO. J1J1s mokasen, omuHbix oT UTF-8, 3HaueHne iocharset JOIKHO ObITH TAaKMM 3Ke, KaK HAOOp CMMBOJIOB
JIOKaJI ¥ HACTPOEHO TakK, YTOOBI SIAPO MOHMMAJIO ero. DTo 6yHeT paboTaTh, eC/i COOTBETCTBYIOIIEE ONpeesIeHe
Habopa cuMBoJIOB (HaxomuTcs B pasmesie File systems -> Native Language Support mpu HacTpoiike siipa) GbLIO
CKOMITWJIMPOBAHO B PO Wi cOOpaHoO Kak Momyiab. OmHako, ecyiv Habop cumBosioB Jiokaau — UTF-8, mapamerp
iocharset=utf8 caesaeTr GaigoOByI0 CUCTEMY UYBCTBUTEIBHOM K Peructpy. YTo6bl MCIPABUTb 3TO, UCIIOIb3YITE
crielabHYIO OMIINMIO utf8 BMecTO iocharset=utf8 s siokaneir UTF-8. [Tapamerp «codepage» Takke HEOOXOIUM
17151 partoBbix cucreM viat u smbfs. OH goKeH ObITh YCTAHOBJIEH HA HOMED KOZOBOV CTPAHUIIbI, ICTIOIb3YEMbIN B
MS-DOS B Bamtei crpane. Hanpumep, nj1s MoHTHpoBaHMS dieliiek moib3oBaresib jJokaau ru_RU.KOI8-R momken
YCTaHOBUTD CJIEAYIOIME 3HAUEHNS B IPYIIITE TapaMeTPOB CTPOKY MOHTUPOBAHMS B /etc/fstab

noauto, user, quiet, showexec, codepage=866, iocharset=koi8r

CoorBeTcTByIOMMI pparMeHT napaMeTpoB ajis nosb3oBarenel ru_ RU.UTF-8 Beirsigut ciiemyroimm o6pa3oMm:

noauto, user, quiet, showexec, codepage=866, utf8

O6paryuTe BHMMaHMeE, UTO iocharset UCIOIb3YETCS 1O YMOJTYAHMIO /1JI1 is08859-1 (KOTOpasi coxXpaHsieT (GaiioByIO
CUCTEMY HEUYBCTBUTEJIbHOM K PETUCTPY), a MapaMeTp utf8 yKasbIBaeT Py, YTO HYKHO Mpeobpa3oBaTh MMeHa
daitnoB ¢ ucnonab3oBanveMm UTF-8, uro6bl X MOKHO ObLIIO MHTEpIpeTupoBaTh B jiokamu UTF-8.
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Takske BO3MOXKHO yKa3aTh 3Hau€HMsI KOMOBOV CTPAHUIIbI MO YMOJIYaHMIO U iocharset Ojisi HEKOTOPBIX (HAIOBBIX
CUCTeM BO BpeMs HacTpoyku siapa. CooTBeTcTByMOIME TapameTpbl HasbiBatoTcst «Default NLS Option» (CONFIG_
NLS_DEFAULT) , «Default Remote NLS Option» (CONFIG_SMB_NLS_DEFAULT ), «Default codepage for FAT»
(CONFIG_FAT_DEFAULT_CODEPAGE ) u «Default iocharset for FAT» (CONFIG_FAT_DEFAULT_IOCHARSET ). Her
BO3MOKHOCTY yKa3aTh 3TU IapaMeTpbl 111 GhaiyIoBOM cucTeMbl ntfs BoO BpeMst KOMITWIISIIIY SIIpa.

711 HEeKOTOPBIX TUIIOB JXKECTKMUX AMCKOB MOXKHO CIeJaTh (PaijIoBYyIO CUCTEMY ext3 6ojiee YCTOMUMBOM K COOSIM
nutaHusi. YTo6wI cesiaTh 3TO, 10OaBbTe MapamMeTp barrier=1 K COOTBETCTBYIOIIEN 3amicy B /etc/fstab . UTOOBI
TIPOBEPUTD, MOAIEPIKUBAET JIM JUCK 3Ty OMIMIO, 3aIyCcTuTe hdparm Ha COOTBETCTBYyIOIIeM pasmese. Hampumep,
eCJIn:

hdparm -I /dev/sda | grep NCQ

BO3BpallaeT HEeIyCTOM BBIBOI, OMIIVS ITOAIEPSKUBAETCS.

[Tpumeuanne: pasmesibl HA OCHOBe yIpaBjeHus jorndeckummu tomamu (LVM) He MOTYT MCIIOIb30BaTh ITapameTrp
barrier.
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10.3. Linux-6.10.5

OTOT makeT COmePXKUT siApo Linux.

IIpubausuTeIbHOE 0.4 - 32 SBU (06b1yn0 oxoso 2.5 SBU)
BpeMsi COOPKU:

Tpebdyemoe g1cKOBOE 1.7 - 14 GB (06s1uHO okoso 2.3 GB)
MPOCTPAHCTBO:

10.3.1. YcTaHOBKa agpa

C6op1<a saapa COCTOUT M3 HECKOJIbKUX 3TaHOB—HaCTpOﬁKa, KOMITMJIALIMA U YCTAHOBKA. O3HakoMbTECH C d)aﬁHOM
README B miepeBe MCXOOHbIX TEKCTOB, YTOOBI Y3HAaTb 006 AJIbTEPpHATMBHBIX criocobax HaCTpOﬁKM sgapa.

! BasxHo

Co6opka sapa Linux B mepBblii pa3 — OIHA M3 CaMbIX CJIOXKHBIX 3amau B LFS. IIpaBuibHbIN BIGOD
1apamMeTpoB 3aBUCUT OT KOHKPETHOTO OOOpYHOBaHMS [JIS1 1IeJIEBOM CUCTEMbI M BalllMX MOTPEOHOCTEN.
IOns anpa moctymHo mout 12 000 sjneMeHTOB KOHGUrypalum, XOTsS ISl OOJbIIMHCTBA KOMITbIOTEPOB
TpebyeTcsl TOJBKO OKOJIO TpeTu u3 Hux. Pemaktopel LFS pekoMeHOyioT mosib3oBaressiM, He 3HAKOMbIM
C 3TUM IMPOILIECCOM, BHMMATEJIbHO CJIEIOBaTh OMMCAHHBIM HIMKE TMpoleaypaM. [J1aBHas 1esib ceidac
COCTOUT B TOM, YTOOBI TOBECTM IE€PBOHAUAIBHYIO CUCTEMY IO COCTOSIHUS, KOTAA Bbl CMOXKETE BOWTU
B CHUCTeMYy M3 KOMaHAHOV CTPOKM TIpU Tocjiemyoiei mepesarpyske B Pasmen 11.3, «Ilepesarpyska
cucTeMbl». Borpocs onTuMm3anyy 1 KaCTOMMU3aIy BTOPOCTENIEHHBI.

s mosyuyeHust ob1ien nHdopMaluy 0 KOHQUIypanuu siapa cMotpure https://mirror.linuxfromscratch.
ru/hints/downloads/files/kernel-configuration.txt. [1ONOJHUTENbHYI0O MHGPOPMAIMIO O HACTPOWKE U
cOopKe sapa MOXKHO HaWTu 1o ampecy https://anduin.linuxfromscratch.org/LFS/kernel-nutshell/. Dt
CCBUIKY HEMHOTO YCTapesin, HO BCe JKe Jal0T pasyMHOe MpeACcTaBeHye O Mpoliecce.

Ecimm Huyero nHe IIoMoraeT, Bbl MOJKeTe O6paTI/ITbC$I 3a IMOMOIIIBIO B CIIMCOK PACCBIIKN IfS-SL{ppOf't.
O6paTI/ITe BHMMadHIe, YTO ITIOAIINCKA HeO6XO,ELI/IMa JJIsL TOro, YTOOBI pacCCblVIKa HEe COAep>KaJsia CIiaMa.

HO,I[FOTOBI)TG IMakKeT K KOMIIWISLIUHM, BBIIIOJTHUB CJIEOYIOIIYIO KOMaHOV:

make mrproper

BrImosiHeHMe 3TOV KOMaH/Abl TapaHTUPYET, YTO IepPeBO MCXOMHMKOB OyIeT abCOMIOTHO YMCThIM. PaspaboTunku siapa
PEKOMEHAYIOT 3aIyCKaTh 3Ty KOMaHIy Iepen Kaxkaon kommwsiueir. He ciemyeT mosiaratbcst Ha TO, YTO JepPEBO
MCXOIHBIX TEKCTOB siipa OyIeT YMCThIM ITOCJ/Ie PACIIaKOBKMA.

CyllecTByeT HECKOJIBKO CIIOCOOOB HACTPOVKM IapamMerpoB sapa. OOBIYHO 3TO [ejiaeTcs C IIOMOIIBIO
ncepmorpadunueckoro uHrepdeica, HarpuMep TakK:

make menuconfig

3HaueHMsI Heo0A3aTe/IbHBIX IIePeMEeHHbIX OKPYKeHus: make:

LANG=<nepemeHHasa_LANG_xocta> LC_ALL=

YcraHaBIMBaeT 3HaU€HMe JIOKAIM Ha TO, KOTOPOE MCIIOb3YeTCs] Ha XOCTe. DTO MOXKET IMOHaJOOUTbCS ISt
MPaBWIbHOTO OTOOpaskeHMsT MHTepdelica menuconfig ¢ MOMOIIBIO ncurses B TEKCTOBOM KOHcoym Linux ¢
UTF-8.
Ecam 910 Heo6xXoauMO, 06s13aTe/IbHO 3aMEHUTE 3HAYeHMe <nepemeHHoi_LANG> Ha 3HaAYeHye TIepeMeHHO SLANG
Balllero XocTa. B KauecTBe aJibTepHaTMBbI BbI MOXKETE MCITOIb30BaTh 3HAUEHMsI TepeMeHHbIX SLC_ALL 1m SLC_
CTYPE .

294


https://mirror.linuxfromscratch.ru/hints/downloads/files/kernel-configuration.txt
https://mirror.linuxfromscratch.ru/hints/downloads/files/kernel-configuration.txt
https://anduin.linuxfromscratch.org/LFS/kernel-nutshell/
https://mirror.linuxfromscratch.ru/mail.html

JInnykc c vyns - Bepcens 12.2

make menuconfig
OTa KoMaHJa 3armyckaeT uHTepdeiic Ha ocHOBe ncurses. i uMcronb3oBaHUsI Apyrux (Tpaduyeckux)
uHTepdencos, BoinoaHNTe make help.

"h IIpumeuanue

Xopollei OTIPaBHOV TOYKOM /11 HACTPOVKY SIApa, MOXKET CTaTh 3amyck komaHabl make defconfig. B
pesyJibTaTe e€ BbITOJIHEHMS OyIeT co3maHa 6a30Basi KOHQUTYpAIMs C YIETOM apXUTEKTYPbI CUCTEMBI.

OO6s13aTeIbHO  BKJTIOYMTE/OTK/IFOUMTE/HACTPONMTE CJIEAyIOlIMe [MapaMeTpbl, WMHaue CUCTEMA MOXKET
paboTaTh HEKOPPEKTHO WJIM BOOOIIIE HE 3arpysKaThCsl:

General setup --->
[ ] Compile the kernel with warnings as errors [WERROR]
CPU/Task time and stats accounting --->
[*] Pressure stall information tracking [PSI]

[ ] Require boot parameter to enable pressure stall information tracking
[PSI_DEFAULT_DISABLED]

< > Enable kernel headers through /sys/kernel/kheaders.tar.xz [ IKHEADERS]
[*] Control Group support ---> [CGROUPS]
[*] Memory controller [MEMCG]
[ ] Configure standard kernel features (expert users) ---> [EXPERT]
Processor type and features --->
[*] Build a relocatable kernel [RELOCATABLE]
[*] Randomize the address of the kernel image (KASLR) [RANDOMIZE _BASE]
General architecture-dependent options --->
[*] Stack Protector buffer overflow detection [STACKPROTECTOR]
[*] Strong Stack Protector [STACKPROTECTOR_STRONG ]
Device Drivers --->
Generic Driver Options --->
[ ] Support for uevent helper [UEVENT_HELPER]
[*] Maintain a devtmpfs filesystem to mount at /dev [DEVTMPFS]

[*] Automount devtmpfs at /dev, after the kernel mounted the rootfs
[DEVTMPFS_MOUNT ]
Graphics support --->
< /*/M> Direct Rendering Manager (XFree86 4.1.0 and higher DRI support) --->
[DRM]
# If [DRM] is selected as * or M, this must be selected:
[ /*] Enable legacy fbdev support for your modesetting driver
[DRM_FBDEV_EMULATION]

Console display driver support --->
# If [DRM] is selected as * or M, this must be selected:
[ /*] Framebuffer Console support [ FRAMEBUFFER_CONSOLE]

BxittounTe HeKkoTOpble AOIMOJIHUTENbHbIE (PYHKLIMM, eCiM Bbl coOMpaeTe 64-OumTHyIO cucremy. Ecian
BbI MCIIOJIb3yeTe menuconfig, BKIIOUMTE UX B CJAEAYIOIIEM MOPSIAKE: CHavasa CONFIG_PCI_MSI , 3aTeM
CONFIG_IRQ_REMAP , M, HaKOHell, CONFIG_X86_X2APIC , MOTOMY YTO MapaMeTp OTOOPa’KaeTCsl TOJbKO
1OCJIe BbIOOPA €ro 3aBUCUMOCTH.

Processor type and features --->
[*] Support x2apic [X86_X2APIC]
Device Drivers --->
[*] PCI support ---> [PCI]
[*] Message Signaled Interrupts (MSI and MSI-X) [PCI_MSI]
[*] IOMMU Hardware Support ---> [ IOMMU_SUPPORT]
[*] Support for Interrupt Remapping [IRQ_REMAP]
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Ecnn BbI co3maeTre 32-paspsSoHylo cUCTeMy, paboTalolIyo0 Ha 060pyIOBaHUM C 0OBEMOM ONEPaTUBHOM
namsitu 6osiee 4 I'B, usMeHMTEe KOHGUIYpALMIO TAKUM 06Pa30M, YTOOBI SIIPO MOIJIO UCIIOIb30BaTh 0 64
I'B onepaTuBHOI MamMsITH:

Processor type and features --->
High Memory Support --->
(X) 64GB [HIGHMEM64G]

Ecmu pasmen mnsa cucremsl LFS naxomurcst Ha NVME SSD (To ecTh y370M yCcTpoiicTBa Ijist pasmeia
saBJsgeTcs /dev/nvme* , a He /dev/sd* ), BkatounTte mapamerp NVME support, naaue cucrema LFS He
OymeT 3arpy>kaThbCs:

Device Drivers --->
NVME Support --->
<*x> NVM Express block device [BLK_DEV_NVME]

EcTbh HeCKOIbKO IPYrMX MapaMeTpoB, KOTOPbIE MOT'YT TIOHaJOOUTHCS B 3aBUCMMOCTY OT OCOGEHHOCTEN CUCTEMBI.
st mosmyueHus: crimcka HeobxoayMbIx oty st maketoB BLFS ecmorpurte Chucok onyuii sdpa BLFS.

'i IIpumeuanue

Eciu Bama xoct mommepskuBaetr UEFI u BbI xoTuTe 3arpysuts LFS ¢ momoipio Hero, Bam Heo6xoamumo
HaCTPOUTh HEKOTOPbIE TTapaMeTPhI SIpa, CJIeAyst MUHCTPYKIMU Ha cmpanuye BLF'S, paske eciiv Bbl OyzmeTe
ucronb3oBarh 3arpy3unk UEFI u3 ocHOBHOTrO AuCTpUOYyTHUBA.

ITosicHeHust AJIsL BbIﬁpaHHhIX BBIIIIE ITapaMeTpoB siapa:

Randomize the address of the kernel image (KASLR)
Brmounte ASLR mis obpasa simpa, 4TOObI YMEHBIINTH BEPOSTHOCTb HEKOTOPBIX aTak, OCHOBAaHHBbIX Ha
(pMKCUpPOBAaHHBIX apecax KOHOUAEHIIMAIbHBIX JAaHHbBIX MJIM KOOA B SIIPeE.

Compile the kernel with warnings as errors
BxittoueHme 3TOro mapameTpa MOXKET MPUBECTM K COOI0 COOpPKM, ecay KOMIWISTOP M/Wi KOHUrypanms
OTJINYAETCsl OT KOHGUTYpaLuy sigpa pa3spaboTUNKOB.

Enable kernel headers through /sys/kernel/kheaders.tar.xz
Il cGOpKM sipa C STUM IapaMeTpoM HeoOXOOuM IakeT Cpio. cpio He ycTaHaBmBaeTcs B LFS.

Configure standard kernel features (expert users)

OTa oniys MpUBEAET K OTOOPasKEHMIO HEKOTOPBIX MTapaMeTpPoB B MHTEpdeNice KOHGUTYpaIui, HO U3MEHEHME
9TUX [apaMeTPOB MOKET ObITh orlacHbIM. He McIionb3yiiTe e€, eciiu Bbl HE 3HAETE, UTO JIeJlaeTe.

Strong Stack Protector
BxtounTte SSP gnst ssgpa. Mbl BRJIIOUMIIM €TO [IJ11 BCETO MOJb30BaTEbCKOTO MPOCTPAHCTBA C MOMOIIBIO --
enable-default-ssp , HacTpouB GCC, HO s1mpo He ucnonb3yer HacTpoiiku GCC o ymomuanmio ajis SSP.
MpbI BK/IIOUaeM 3TO SIBHO 3[1€Ch.

Support for uevent helper
BxirioueHne 3Toro mapaMeTpa MOKET BbI3BaThb COOM Ipy yIpaBjieHue ycrporctBamu yepes Udev.

Maintain a devtmpfs
C moMoIIIbIO 3TOTO MapaMeTpa y3Jbl YCTPOWCTB CO3MAIOTCS aBTOMATUYECKM Y 3aIOJHSIOTCS CaMMUM SIIPOM,
naske 6e3 3amycka Udev. Udev 6ymet paborarb MOBepX, YIIPABJISIS pa3perieHnsMu 1 T00aBJisast HeOOXOIMMbIe
CMMBOJIMYECKME CChUIKM. DTOT JIEMEHT KOHMUTypaimmu Heo6xonum Bcem mnosib3oBaressim Udev.

Automount devtmpfs at /dev
OTOT MmapaMeTp MO3BOJUT CMOHTMPOBATh IPEICTaB/eHMe sapa YCTPOMCTB B /dev mpu mepek/IToueHu Ha
KOpHEBYIO (haltjIOBYIO CMCTEMY HENOCPEICTBEHHO Iepe] 3aITyCKOM init.
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Enable legacy fbdev support for your modesetting driver W Framebuffer Console support
OHu HeoOXOmMMBbI IJ151 OTOOpaskeHMsT KOHcoy Linux Ha rpaduyeckoM Mpoleccope, yIpassieMOM ApaiiBepoM
DRI (Direct Rendering Infrastructure - nudpactpykrypa npsmoro penaepunra). Ecm CONFIG_DRM (Direct
Rendering Manager - gucrieTuep mpsIMOTO peHIEpMHTa) BKJIIOUEH, BaM TaKKe CJIeAyeT BKJIOUMUTb 3TU JIBE
OIIIMM, MHAUe Bbl YBUANUTE MyCTOI 9KpaH mocJje 3arpysku apansepa DRI.

Support x2apic
[Tonmepskka 3amycka 64-paspsiTHOrO KOHTpoJuiepa IpepbiBaHMii it X86 mpoiieccopoB B peskume x2APIC.
x2APIC moket 6bITh BKTIOUeH B BIOS Ha cuctemax x86 u y simpa co6panHoro 6e3 ston oniuu 6ymnet kernel
panic mpu 3arpyske. DTa ONLMS He OKa)keT HMKakoro s¢gdeKkra, HO U He IpuUuMHSIET Bpema, e X2APIC
otkitoueH B BIOS.

B KkauecTBe ajbTepHATUBbI, B HEKOTOPBIX CUTYyaIMSIX MOXKET ObITb YMECTHO MCIOJIb30BaHMe KoMaHIbl make
oldconfig. Cmotpute aityt README [J151 TIOJTyYeHMSI TOTIOJTHATETbHOM MHMOPMALIMA.

[To >kenaHuIO, BbI MOKETE MPOITYCTUTb HACTPONKY SIApa, CKOMMPOBaB KOHGUrypaloHHbli (ain sapa .config ,
13 XOCT CUCTEeMbI(eC/IM OH JIOCTyIeH) B KaTajor Kyaa ObLIO pacrakoBaHO SIAPO linux-6.10.5 . OgHAKo, MbI He
peKkoMeHlyeM 3TOT BapuaHT. HamHoro Jyuiile M3yunMTh BCe MapamMeTpbl MEHIO M CO3[aTh KOHQUTYpaluio siapa C
HYJISL.

CroMImumpyiTe 06pas sipa M MOTYJIN:

make

[Ipu ucnosb3oBaHUM MOAYJIEN, MOT'YT MOTPeboBaThCs haityibl KOHQUTypaluy, KOTOpble PacIioosKeHbI B KaTajiore
/etc/modprobe.d . VHbopmaims o MOmyJIIx M KoHGUrypaiym siapa Haxogutcs B Pasnmen 9.3, «B3anmopericTsue
C YCTPOVCTBaMM ¥ MOLYJIIMU» ¥ B JOKYMEHTAIMM K SIAPY linux-6.10.5/Documentation . Kpome storo, crout
03HAKOMUTBCSI C pYKOBOACTBOM modprobe.d(5).

Ecnu mommepskka Momyieir He Oblia OTKJTIOUEHA B MTapamMeTpax siapa, YCTaHOBUTE MOIY/IM C TOMOIIIBIO:

make modules_install

[Tocsie okoOHYaHMST KOMITMJISIIIVY, HEOOXOIMMO BBITTOJTHUTD €11]e HeCKOJIbKO I1aroB [IJIs1 3aBePIIIeHNs yCTaHOBKM SIpa.
Hekotopbie dhaiiyibl TOKHBI ObITH CKOTIMPOBAHbI B KaTajor /boot .

y 1 Buumanne

Ecut BbI permim 1crosib30BaTh OTAEIbHbIN /boot pasmen miis cuctembl LES (Bo3amoskHO, 0611mit pasgen
/boot C XOCT-IUCTPUOYTMBOM), CKOTIMPOBaHHbIE HIKe (DalIbl JOKHBI ObITh TIOMellleHbl Tyaa. CaMbli
MIPOCTOM CIOCOO caesaTh 3TO — CHayaja COo3[aTh 3amuch IJIs1 /boot B /etc/fstab  (mogpoOGHOCTU
yyTaNTe B IPEIbIAYIIEM paszesie), 3aTeM BbIIIOJIHMATE CJIEAYIOIIYI0 KOMaHIy OT MMEHY ITOJIb30BaTeJIs root
B cpefie chroot:

mount /boot

[TyTh K Y371y yCTPOMCTBA B KOMaH/ie OMYIIIeH, MOCKOJbKY mount MOXXeT MTPOYNTaTh ero u3 /etc/fstab

[TyTh K 06pa3y simpa MOKET pas3MuaThbCsl B 3aBMCMMOCTM OT MCIOJb3yemMoi miardopmbl. Vima daiia, mosker
ObITb IIPOM3BOJIBHBIM, HO HaYMHATBCS JOJKHO € vmlinuz njisi obecrieueHus COBMECTMMOCTM C aBTOMaTHyeCKOou
HACTPOKOV TIpollecca 3arpysKu, OMMCAHHOTO B cienyroniem pasgene. Cremyrolias KOMaHAa Ipeanosaraer
ApXUTEKTYPY X86:

cp -iv arch/x86/boot/bzImage /boot/vmlinuz-6.10.5-1fs-12.2

System.map - 3TO CUMMBOJbHbIM dait Ay sapa. OH comepXUT TOYKM BXoma Kakmou ¢yHkium B API sampa, a
TaKyKe aJipeca CTPYKTYpP AAHHbIX IJIS1 3ayIeHHOTrOo siapa. OH MCIoIb3yeTcsl B KaueCTBe pecypca Mpy UCCIeI0BaHNN
po6JieM C ApoM. BbITToTHUTE CIeAyoNTy0 KOMaHIy AJ1s1 YCTaHOBKY (aiiia:

cp -iv System.map /boot/System.map-6.10.5
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@ain koHpuUryparum sigpa .config cosmaercs Ha iiare make menuconfig 1 comepkut Bce mapameTpsl Sapa,
KOTOpOe ObUIO CKOMITMJIMPOBAHO TOJIBKO UTO. PEKOMeHIyeTCsi COXpaHUTD 3TOT ¢aisi Ha Oymyliee:

cp -iv .config /boot/config-6.10.5

YcTaHOBUTE JOKYMEHTALIMIO SIpa:

cp -r Documentation -T /usr/share/doc/linux-6.10.5

BaskHO OTMeTUTb, UTO (Dailyibl B KaTaiore ¢ MCXOMHBIM KOIOM sIIpa He MPUHAZJIEKAT MMOTb30BaTeNo root. Beskui
pas, Korja MmakeT pacliakoBbIBAE€TCSI OT MMEHM T0JIb30BaTesIsl root (KakK 3TO U BBIMOJIHSUIOCh BHYTPU cpefbl chroot),
(baiisbl UMEIOT Te MAEHTU(MUKATOPDI MTOJIb30BATEJIS Y I'PYIIITbI, KOTOPbIE ObLIM MMPUCBOEHBI MTPY pacrakoBKe. OGbIYHO
9TO He BbI3bIBAET ITPOOJIEM IS APYTUX YCTAHABIMBAEMbBIX MAKETOB, TAK KaK KaTaJOr C MCXOAHMKAMM YHAJISIETCS
MoCJIe yCTaHOBKY makeTa. OgHaKo MCXOMHBIN Ko, siapa Linux yacTo coxpaHsieTcs B TeUeHMe IJIUTeTbHOTO BpEMEHN.
3-3a 3TOrO CyIIECTBYET BEPOSITHOCTb TOTO, YTO MIAEHTMU(MUKATOP MOJIb30BATEJIST, MCIIOIb3yEeMbIN IPU PaCIIaKOBKe,
OymeT HasHAUYeH JPYyroMy IOJIb30BaTeN0. B TakoM cityyae, 3TOT MOJIb30BaTeb OyeT MMETh JOCTYIl Ha 3alyuch B
9TOT KaTaJIor.

"\r IIpumeuanue

B pspge ciyuaeB TpeGyeTcs OOHOBUTh KOHMUIYpALMIO SIApa MIJis TaKeTOB, KOTOpbie OYIYT YCTaHOBJIEHbI
nmo3ke B BLFS. B ommmunu ot apyrux MmakeToB, HET HEOOXOOMMOCTM YOAJSITh AEPEBO MCXOOHOIO Koua
sipa MocJie YCTaHOBKM TOJIBKO YTO COOPAHHOTO Siapa.

Eciu BbI 1aHMpyeTe 0CTaBUTh KaTaJIOT C MCXOOHBIM KOIOM SIIpa, BhINoaHUTEe KoMaHay chown -R 0:0 *
HaXOMSICh B Katajiore 1linux-6.10.5 , 4TOObI BCe (haiiyibl IPUHAJIEKaIN II0JIb30BaTeII0 root.

. IIpepynipexxgeHue

I/IHOI‘,ELS., B JOKYMEHTaluM K SApY, PEKOMEHIVIOT CO34aTb CUMMBOJIMUYECKYIO CCBUIKY /usr/src/linux
YKa3bIBAIOIIYIO Ha KaTaJIOI' C UCXOOHMUKaMMU sAAp4d. ora pekoMeHaanmss OTHOCUTCA K A0paM 0O BEPCUN 2.6
U He OONHCHA BBITIOIHSATHCS B CHCTEME LFS, TaK KaK 3TO MOXET BbI3BATb HpO6JIEMbI C [TaKeTaMM, KOTOpPbIE
BbI, BOBMO>XHO, 3aXOTUTE C06paTb, KOraga Balia 6asoBas cucrtema LFS 6y,11€T roToBa.

. IIpenynpexagenne

3arosoBouHble ¢aiabl B CUCTEMHOM Karajore include (/usr/include ) 8cezda WCIIONB3YIOTCS Te,
KOTOpble TpUMeHsUTMCh Tpu Kommuisiiuu Glibc, TO ecTh TOATOTOBJIEHHBbIE 3aroJIOBOYHbIE (ailibl,
ycraHoBJieHHble B Pasmen 5.4, «3arosnoBounble ¢aiiabl Linux-6.10.5 API». ITostomy ux Hukozda
He cJieAyeT 3aMeHSATb Ha YMCThIe 3aroJIOBOYHbIE (aluibl sapa MM JIOOble ApPyTye MOATrOTOBJIEHHbIE
3aroJIOBOYHbIe (hariibl.

10.3.2. HacTpoiika nopsagka 3arpy3ku mogynei Linux

B 6ombimHCTBe ciiyyaeB Momy/u Linux 3arpyskaroTcs aBTOMaTMYeCKM, HO MHOTA TpebyeTcsl OIpeneseHHbIN
nopsimoK. IIporpaMma, KoTopas 3arpyskaet Mmoay/u, modprobe wii insmod, ncronb3yeT daitst /etc/modprobe.
d/usb.conf Kak pas g 3TOM Lieyn. DTOT ¢Gailyl JOIKeH ObITh 3aIllojHEeH TakuM obpasom, uto eciau USB-
npaviBepbl (ehci_hced, ohci_hcd m uhci_hcd) 6biM coGpaHbl B Buie MOAYJEN, TO OHM OYymyT 3arpykeHbl B
npaBwIbHOM mopsiake; ehci_hcd momsken 6bITh 3arpyskeH 1o ohci_hcd m uhci_hcd gyst Toro, uTo6s1 M36EXKATH
MIpeypesKIeHNI BO BpeMs 3arpy3KIi.
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CosnaitTe HOBBIN (a1 /etc/modprobe.d/usb.conf , BBITIOJIHUB CJIEAYIOITYIO0 KOMaHIY:

install -v -m755 -d /etc/modprobe.d
cat > /etc/modprobe.d/usb.conf << "EOF"
# Begin /etc/modprobe.d/usb.conf

install ohci_hcd /sbin/modprobe ehci_hcd ; /sbin/modprobe -i ohci_hcd ; true
install uhci_hcd /sbin/modprobe ehci_hcd ; /sbin/modprobe -i uhci_hcd ; true

# End /etc/modprobe.d/usb.conf
EOF

10.3.3. Cogepxumoe nakerta Linux

Ycranosnennsble painbi:  config-6.10.5, vmlinuz-6.10.5-1fs-12.2, u System.map-6.10.5
Co3maHHbIe KaTaIOTH: /lib/modules, /usr/share/doc/linux-6.10.5

KpaTtkoe onucaHue

config-6.10.5 Comep>kut B cebe Bce mapaMeTpbl KOHQUTypaiym siapa

vmlinuz-6.10.5-1fs-12.2 Slnpo cucrembl Linux. Ilpu BK/IIOUEHMM KOMIIbIOTEpPA SIAPO — ITO
mepBasi 3arpyykaemasi 4acTb OrnepaiyoHHoi cucrteMbl. OHO OOHaApPY>KMBAaeT U
VHULIMAJIM3UPYET BCe KOMIIOHEHTBI alrapaTHOTro obecreveHusi KOMIIbIOTepa,
JeaeT X TOCTYIHBIMM B BUJIE JlepeBa KaTajaoroB ¢ (aiiaMu Ijis1 JOCTYIIa K
HMM [POTPaMM ¥ MpeBpaIiaeT OAVH IIPOLIECCOP B MYJIbTU3aJauHyIO MaIllMHY,
CIOCOGHYIO BBITTOJIHITH MHOKECTBO ITPOrpamMM Kak GyITO OJHOBPEMEHHO.

System.map-6.10.5 Crcok afipecoB ¥ CMMBOJIOB; (Gaiijl COOEPXKUT TOUKM BXOHAA M agpeca BCeX
GYHKIUMIA M CTPYKTYP JaHHBIX B SIAPE
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10.4. Ncnonb3oBaHue GRUB ans HacTpoiku npouecca
3arpys3ku

"\r IIpumeuanue

Ecin Bama cucrema nogaepskuBaer UEFI u Bbl xotute 3arpysuts LFS ¢ momomsio UEFI, Bam ciemyer
MPONYCTUTb MHCTPYKIMYM Ha 3TOM CTpaHUIle, HO BCe PaBHO M3YUUTb CUHTAKCUC grub.cfg U crocob
yKaszaHus paszgesia B daisie ¢ 9Tou cTpanuiipl, a Takske HacTpoutb GRUB ¢ moggepskkoit UEFI ncnonb3sys
MHCTPYKIVU, IpUBeaeHHbIe Ha cmpaHuue BLES.

10.4.1. BBegeHue

. IIpenynpexgenue

ITpu HempaBuabHON Hactpoyike GRUB Bamia cucreMa mnepecraHer 3arpyskarbcs 6e3 BCIIOMOTaTeIbHO
3arpy3oudoro CD-ROM wuan USB-naxkommrensa. s sarpysku cuctemsl LES aTOT pasgen Heobsi3aTeseH.
BrI MOskeTe MpOCTO MCHOJIB30BaTh CYIIECTBYIOIIMI 3arpysumk, Hanpumep Grub-Legacy, GRUB2 umn
LILO.

Yb6enurech, UTO aBapUMHBbINA 3arpy304HbIM OUCK T'OTOB K «CIIACEHMIO» KOMIIbIOTEpa, €C/IM OH IIepecTaHeT
3arpyskatbcsi. Ecyin y Bac elnje HeT 3arpy304Horo aymcKka, Bbl MOKETE CO3IaTh ero. [jisi 3Toro Heo6XoaMMO MepenTn
B pasnen BLFS u ycraHoBUTH mporpaMmmy xorriso 13 nakera libisoburn.

cd /tmp
grub-mkrescue --output=grub-img.iso
xorriso -as cdrecord -v dev=/dev/cdrw blank=as_needed grub-img.iso

10.4.2. CornaweHua o6 nmeHosaHun GRUB

GRUB wucrionb3yer COOCTBEHHYIO CTPYKTYPY MMEHOBaHMUS AMCKOB U pasmesioB B Bume (hdn,m), rme n — Homep
’KeCTKOTO MMCKa, a m — HoMep pasgesia. Homepa >keCTKMX OMCKOB HAUMHAKOTCS C HYJISI, @ HOMepa pasfesioB
HAUMHAIOTCSI C €AVHUIIBI AJI1 OOBIYHBIX pasfesioB (C MATH AJIA pacIMpeHHbIX pasmesioB). O6parnte BHUMaHMeE,
YTO 3TO OTVINYAETCS OT OoJiee paHHMUX BEPCUIA, TAe 0ba HOMepa HauMHaIMCh ¢ Hyns. Hampumep, pasgen sdal 3To
(hd0,1) B8 GRUB, a sdb3 (hd1,3). B otimmune ot Linux, GRUB He cunrtaer npuBonst CD-ROM skeCTKMMM OUCKAMMN.
Hampumep, ecyim ncnonbsyemsiii CD-npuBopa omnpepesnsercs Kak hdb, a BTOpoi sKeCTKMUI IYCK Kak hdc, 3TOT BTOPO
JKeCTKMUI IUCK Bce paBHO 6ynet (hdl).

10.4.3. HacTpoiika

GRUB samuchiBaeT maHHble Ha TepBbiii (QU3MUECKMI CEKTOP >KECTKOTO AMCKA. OTa 00JacTb He SIBJSIeTCS
YaCThbIO KaKkou-1mbo daioBon cucrembl. [Iporpamma B 3arpy3ouyHom pasgese umeet goctyn K mopyiasim GRUB
PacIIOJIOKEHHBIM 110 YMOTYaHMIO B /boot/gruby.

PacrnonoskeHue 3arpy3soyHOro paspgesia - 3TO BbIOOp IOJIb30BaTesisd, KOTOPbIN BiMsIeT Ha KoHdurypaumio. OmgHa
M3 pPEeKOMEHAAIMIA 3aK/JIIYaeTCsl B TOM, UTOObI MMETb OTHeIbHbIM Hebosbioin pasgen (mpumepHo 200 MB)
MCKJTIOUMTEIbHO [JI 3arpy3o4yHoit umHbopmaimu. B atom ciyuae Kaskmas cbopka, 6yab To LFS wmmm nmpyron
IUCTPUOYTUB, MOKET OOpalllaTbCs K TEM >Ke 3arpy30uHbIM daityiaM, a JOCTYIl MOKET ObIThb MOJIyYeH U3 JI0OO0i
3arpy’keHHOM cuctemMbl. Eciu BbI permTe Tak cieiaTb, BaM HEOOXOAMMO MPUMOHTUMPOBATh OTAEIbHBIN pasmel,
nepeMecTuThb Bce Gaiyibl M3 TeKylllero Karajiora /boot (Hampumep, simpo Linux, KoTopoe BbI co3maiM Ha
MpeAbIayIleM 3Tare) B HOBBINM pasfesl. 3aTeM HY>KHO OTMOHTMPOBATh pasies M MPUMOHTMPOBATh €ro 3aHOBO B
KaTajor /boot . Korma BbI 3TO cHenaete, 06s3aTeIbHO OOHOBUTE NaHHbIe B daiiie /etc/fstab

OcraButh /boot Ha TekymieM pasgene LFS sTo Toske pabouee peliieHme, HO €ro HAaCTPOWKa AJISI 3arpy3Ku
HECKOJIbKMX CUCTEM CJIOKHEe.
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Wcnonb3yst mHbOpMAaIMIO BbIllle, OMpeNeuTe COOTBETCTBYIOIME TOUYKM MOHTMPOBAaHMS IJii KOPHEBOrO pasziesa
(MM 3arpy304HOro pasfesa, eciau MCIONb3yeTCsl OTHesbHbIN). B ciiemyiomiem mpumepe IMpennosaraetcs, 4To
KOPHEBbBIM (MJIM OT[I€JIbHBIM 3arPy30UHbIM) pa3iesioM SIBJISIeTCs sda2.

Ycranosute daiyibt GRUB B karasor /boot/grub ¥ HacTpoOWTe 3arpy304YHbIN CEKTOP:

. IIpenynpexgenne

Crnenytolliasi KOMaHAa Tepe3anuiieT TeKyluin 3arpy3unk. He BBIMOMHSNTE 3Ty KOMaHIY, eC/iM 3TO He
HY)XHO, Hampumep, ecju Bbl UCIOJb3yeTe CTOPOHHUIM MeHeIKep 3arpys3ku OJIs1 YIIpaBeHUs IJIaBHOU
3arpysouHon 3amucbio (MBR).

‘grub—install /dev/sda

"\r IIpumeuanue

Eciu cucrema 6buta 3arpyskeHa c ucnonb3oBaHueM UEFI, grub-install monbiTaeTcst ycTaHOBUTD (haiisibl
st x86 _64-efi, HO a™n (aiiabl He ObLIM ycTaHOBJIeHbI B I1aBa 8. Eciu aTo Tak, mobGaBbTe --target
i386-pc K MMPUBEIEHHOMN BbIIlIE KOMaH/IE.

10.4.4. Co3paHue dhaiina koHdurypauunm GRUB

Cosparite ¢aiti /boot/grub/grub.cfg

cat > /boot/grub/grub.cfg << "EOF"
# Begin /boot/grub/grub.cfg

set default=0

set timeout=5

insmod part_gpt
insmod ext2
set root=(hdo,?2)

menuentry "GNU/Linux, Linux 6.10.5-1fs-12.2" {
linux /boot/vmlinuz-6.10.5-1fs-12.2 root=/dev/sda2 ro
}

EOF

Komangpbl insmod sarpyskaror momyimn GRUB ¢ MMeHamu part_gpt U ext2. HecMoTps Ha Ha3BaHue, ext2
(dbakTrUeCcKy MOAAepsKMBaIOTCS (allioBble CUCTEMBI ext2, ext3 U ext4. Komanma grub-install BcTponsia HekoTOpbIe
Moxpynu B ocHoBHOM 06pa3 GRUB (ycranosnenubii B MBR wm pasgen GRUB BIOS) gns goctyna K apyrum
Mo yJisM (B /boot/grub/i386-pc ), TO3TOMY B CTaHZAPTHOM KOHMUTYpaumm 3T IBa MOMYJIS YK€ BCTPOEHbBI U
9TU [Be KOMaHbl insmod Huuero He GymyT Aesnarh. B r060M ciiydae, OT HMX HET HMKAKOTO Bpeia, HO OHM MOTYT
MOHATOOUTHCS B HEKOTOPBIX PeOKNX KOHPUTYpaLysIX.

'i IIpumeuanue

C Touku 3penuss GRUB, ¢aitnbl simpa OTHOCSTCS K MCIOIb3yeMOMY pasaeny. Eciii Bbl MCIOMb3yeTCs
OTHesIbHBIN pasmen /boot, yonanure /boot 13 pMBeIeHHON Bblllle CTPOKM linux. Bam Takke morpedyercs
M3MEHUTh CTPOKY Set root Tak, YTOObI OHA YKa3bIBaJIa HA 3arPy30YHbIN paszer.
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"h IIpumeuanue

Hanmenosaune pasgena ajiss GRUB moxkeT M3MeHUTBHCSI, €Cay Bbl JOOABWIM WIN YIQIWIN HEKOTOPbIE
IMUCKYU (3TO MOT'YT OBITh Kak CbeMHble Iucku, Tak u USB-ycrpoiictBa). IsmeHeHne MOKeT IIPUBECTH K
c60I10 3arpysKu, IOTOMY UTO grub.cfg CChLJIa€TCS Ha «CTapble» yKasaTesau. YTOObI He CTOJIKHYTbCS C 3TOM
npobsemMoin, Heooxonumo ncnosibzoBatb UUID pasgena u daiioBoit cuctembl BMecTo ykazaresiss GRUB
711 ykasaHust ycrpoycrBa. 3anyctute komaHny Isblk -o UUID,PARTUUID,PATH,MOUNTPOINT,
yto6bI MocMmoTpeTb UUID Barmx ¢daityioBbix cucteM (B cTosibiie UUID) u pasaesnoB (B CTo61ie PARTUUID).
3arem 3aMeHUTe set root=(hdx,y) Ha search --set=root --fs-uuid <UUID ¢aitnoBoit cucTems, B
KOTOpPOM yCTaHOB/IEHO AApPO>, M 3aMEeHUTe root=/dev/sda2 Ha root=PARTUUID=<UUID pasgena, B KOTOPOM
cobpaHa LFS>.

O6patute Buumanme, uro UUID pasnena u UUID daiioBoi cucTeMbl Ha 3TOM paszesie 3TO COBEPIIIEHHO
pasHbie Bely. Hekoropble OHIalH-pecypchl MOT'YT IpejJjaraTb BaM MCIIO/Ib30BaTh root=UUID=<UUID
dannosoit cucTemb> BMECTO root=PARTUUID=<UUID pasgena>, HO JJIsl 9TOro Tpebyercs initramfs, koTopas
He paccmarpuBaetcs B LFS.

Wms y3ma ycTpoicTBa sl pasgesna B /dev  Takyke MOMKET M3MEHUTHCS (XOTs 3TO MeHee BEepOsITHO, YeM
nsmeHeHue ykaszatesisi GRUB). Bbl MoskeTe 3aMeHUTD ITYyTH K y3JIaM YCTPOMCTB, TaKMM Kak /dev/sda’l
Ha PARTUUID=<UUID pasgena>,B /etc/fstab ,4TOObI M36€KaTh MOTEHIMAIBHOTO CHOS 3arpy3Ki B CITyUae,
ecJIv UMSI y3J1a YCTPOICTBA U3MEHWIIOCH.

GRUB - upesBblyalfHO MOIIHAsI IIPOrpaMma, MPeIoCTaBJISIONIasi OrPOMHOE KOJIMYECTBO BapMaHTOB 3arpy3Ku C
CaMbIX pasHbIX YCTPOMCTB, PabOTalONIMX CUCTEM M TUIIOB pasaesioB. CyllecTBYeT TakKe MHOYKECTBO OIIIUN
HACTPOVKM, TaKUX KakK rpadmyeckye 3KpaHbl-3aCTaBKy, BOCIIPOMU3BENEHE 3BYKa, BBOJ, C IIOMOIIIbIO MbIIIIA U T. .,
JEeTaau 3TUX OMIMI BbIXOIAT 32 PAMKU 3TOM MHCTPYKIIUMN.

y 1 BaumaHnne

CyiecTtByeT KoMaHa grub-mkconfig, koTopast MOsKeT aBTOMaTMUeCKM 3aIMChIBATh (aia KOHGUTypaLyn.
Ona wucrionb3yeT HabOp CKpUIITOB M3 Karajora /etc/grub.d/ M YHUYTOXUT JIIOOble CIe/IaHHbIe BaMu
HAaCTPOMKM. ODTU CKPUIITBI IIpeJHa3HaueHbl B IE€PBYI0 Ouepelb MAJiI OOBIUHBIX AUCTPUOYTUBOB U
He pekomeHpayiorcs st LFS. Ecim Bbl ycraHaBivBaeTe KomMmepueckuit auctpubytuB Linux, ecThb
BEPOSITHOCTh, UTO 3Ta ITporpamma Oymet 3amyiueHa. O6s3aTe/IbHO CO3IAMTe pPe3epBHYIO Kommio (aiiia
grub.cfg.
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naBa 11. 3akntoyeHue

11.1. 3aknwoueHue

Otmmuno! Hoas cucrema LFS ycranosnena! JKemaem ycmexoB B paboTe C Bailleii HOBOW, OJIECTSIIEN,
CaMOCTOSITeJIbHO cOOpaHHoM Linux cucreMoii.

MoskeT 6bITh XOpollen uaeen cosparb dani /etc/lfs-release . Mmes atoT daii, Bam (M HaMm, eCyiM BaM B
KaKOM-TO MOMEHT TMTOHaJOOUTCSI 06paTUTHCS 3a MOMOILbIO) OyIeT Mmpoillle y3HaThb, Kakas Bepcus LES ycranosneHa
B cucreme. CozmairTe 3TOT aiii, BIITOJHUB CAEIYIONIYIO KOMaHIY:

echo 12.2 > /etc/lfs-release

Cneay}omme ABa (1)3]71]'[8, cogepKalime OoImMcaHue YCTaHOBJ'IeHHOI‘/JI CHUCTeMbI, MOI'YT MCIIOJIb30OBAaTbCs ITaKETaMMU,
YCTaHaBJ/IMBa€MbIMU I1033Ke, 6o B 6I/IHapHOM BUmeE, 60 nmyTemM ux C60pKI/I.

[TepBbIii TOKA3bIBAET CTATYC Balllell HOBOV CUCTEMBI IO OTHOIIeHNIO K ctaHaapty LSB. Uto6sl co3mars sTOT dhaii,
BBITIOJTHUATE:

cat > /etc/lsb-release << "EOF"
DISTRIB_ID="Linux From Scratch"
DISTRIB_RELEASE="12.2"
DISTRIB_CODENAME="<your name here>"
DISTRIB_DESCRIPTION="Linux From Scratch"
EOF

Bropoit comep>kKUT mpuMepHO Ty ke MHGOPMAIIMIO U UCITONIb3yeTcs systemd ¥ HEeKOTOPbIMY I'padyieckuMu cpegamm
pabouero crosna. UTo6s! co3maTh 3TOT (aiii, BHITTOJHATE:

cat > /etc/os-release << "EOF"
NAME="Linux From Scratch"
VERSION="12.2"

ID=1fs

PRETTY_NAME="Linux From Scratch 12.2"
VERSION_CODENAME="<your name here>"
HOME_URL="https://linuxfromscratch.ru/"
EOF

O6sszarenbHo Hactpoyite 3Hauenus 'DISTRIB. CODENAME' u 'VERSION CODENAME', uto6bl cpenarh

Ha3BaHMe Balllell HOBOV CUCTEMbI YHMKaJIbHBIM.

11.2. BctynuTte B pagbl nonb3oBartenen LFS

Tenepp, Korma Bbl 3aKOHUMIM M3ydyeHue KHUrU LFS, xoTuTte mobGaBuTh cebsi B cnmcok mosb3oBareseir LFS?
[Tepeiimute mo ccbiike https://www.linuxfromscratch.org/cgi-bin/lfscounter.php n 3apeructpupyirechb. Bpenute
Baiire umsi 1 Bepcuio LFS, KoTopyio Bbl UCITOb30BaIMN.

IlaBaiiTe BBITIOJIHMM Ilepe3arpysky B cucremy LFS.

11.3. Nepe3arpysKka CUCTEMbI

Tenepb, Korga BCe IIpOorpamMMHOe obecrieueHme YCTaHOBJIEHO, IIPUIIJIO BpeEMs Ilepe3arpy3uTb Balll KOMIIBIOTEP.
O,H,HaKO €CTb HEeCKOJIbKO Bemeﬁ, KOTOpbI€ HY>XKHO ITPOBEPUTD. Bor HEKOTOpbIE ITpeaIoKeH .

* VYCTaHOBUTDb NPOUUBKU, €CJI OHM HEOOXOIVMMBI JIJIsT PaBUILHOM PaboThI Balllero 060PymOBaHMSI.

o y6e,E[I/IT6CI), YTO YCTAHOBJIEH I1apOJIb AJI I10JIb30BaTeJId root.
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* Ha manHoM 3Tare Takke yMeCTHO O3HAKOMUTBCS CO CAeAYIOIIMMY KOHGUTYPAIMOHHBIMY (DaliamMu.
e /etc/bashrc
e /etc/dircolors
» /etc/fstab
e /etc/hosts
e /etc/inputrc
e Jetc/profile
 /etc/resolv.conf
e /etc/vimrc
e /root/.bash_profile
e /root/.bashrc
¢ /etc/sysconfig/ifconfig.ethO

Tenepsp, mocse Bcero, naBaiTe MepenaeEM K IepBoii 3arpyske Haieii HoBoy cuctembl LFS. [Iyng Hauasa, BeIiigemM
13 chroot-oKpysKeHusI:

logout

3areM pa3sMOHTHMPYIATe BUPTYyaJibHbIe (HaijIOBble CUCTEMBbI:

umount -v SLFS/dev/pts

mountpoint -q SLFS/dev/shm && umount -v SLFS/dev/shm
umount -v SLFS/dev

umount -v SLFS/run

umount -v SLFS/proc

umount -v SLFS/sys

Ecnu 6110 CO30aHO HECKOJIbKO pa3aeJioB, paBMOHTMPYﬁTe uXx rnepen pasMOHTHMPOBaHMEM OCHOBHOI'O, BOT TaK:

umount -v SLFS/home
umount -v SLFS/usr

PasmonTupyire camy aiioByio cucremy LEFS:

umount -v SLFS

Tenepb, BbITIOJIHUTE TTepe3arpy3Ky CUCTEMBI.

[Tpengmnonaraercs, uro 3arpy3unk GRUB 6b11 HacTpoeH paHee, O3TOMY ITYHKT MeHto LFS 12.2 6ymet 3arpy>keH
aBTOMAaTUYECKI.

[Tocse 3aBepiiieHns epesarpysku, cucrema LFS Gyner rorosa K 1cosib3oBaHui0. Bbl yBUIMTE MPOCTYIO MOACKA3KY
«login: ». Ha aTom aTarme Bbl MOskeTe TiepeiTu K kHuze BLFS, Tie Bbl YCTaHOBUTE IOMOJIHUTEILHOE ITPOrPpaMMHOE
obecrieueHe B COOTBETCTBUM C BAIlIMMU TOTPEGHOCTSIMMU.

Ecim mepesarpyska 3aBepiiiMiach Heygaudei, caMoe BpeMsl YCTPaHUTb 9T Hemojaaku. COBEThI MO peIeHuio
mpo6jieM C HaYaJIbHOM 3arpy3Koi, CMOTpUTE Ha cTpaHuie https://mirror.linuxfromscratch.ru/lfs/troubleshooting.
html.

11.4. QononHUTe /IbHble pecypchbl

bnarogapum 3a mpoutenue kuuru LFS. Mbl Hameemcs, yTo 3Ta KHuUra Oblja TOJIe3HA M Bbl Y3HAIM OOJIbIlIE O
MpoIeCcCe CO3AaHMs CUCTEMBI C HYJISL. 304
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Temneps, korga cucrtema LFS ycraHoBieHa, Bbl MOXKeTe 3amaThbcsl BorpocoM «Yrto masbiie?» UTOObI OTBETUTH Ha
3TOT BOIIPOC, Mbl COCTaBWIM [JISI BaC CIIMCOK PECYPCOB.

o O6cykMBaHNE

II1s1 Bcero mporpaMMHOTO 06ecrieueHmst peryssipHO MOSIBJISIIOTCST COOOIIEeHNsT 06 olMOKaxX ¥ YBeIOMJIEHMS
6e3omacHocTu. [Tockonbky cucrema LFS kommmmmpyercst M3 MCXOMHOTO KO, BbI TO/DKHBI ObITH B KypCe TaKUX
ot4eToB. CyIIeCcTByeT HECKOJIbKO OHJIAITH-PECYPCOB, KOTOPbIE OTCJIEKMBAIOT TaKMe OTYEThI, HEKOTOPbIE U3 HUX
TIPUBEIEHbI HIKE:

e Pexomendauuu no 6ezonaciocmu LFS

OTO CMMCOK YSI3BMMOCTEN CUCTEMBI 6€301MacHOCTH, 0OHapy>kKeHHbIX B KHure LFS mocse ee mybnmkamym.

» Chnucoxk paccotnku no 6esonachocmu IO ¢ omkpwimbsim UCXOOHbLIM KOOOM

OTO CMMCOK PaCcChUIKM AJIT OOCYKAEHMSI HEIOCTAaTKOB 6e30IaCHOCTY, KOHIIEIIIMIA U MPAaKTHUK B COOOIIECTBE
Open Source.

¢ Cosertnl LFS

Cosetnl LFS npeacraBiisioT co60¥1 KOJUIEKIMIO 00YUaIoMX MaTepruaioB, COOpaHHYIO JOOPOBOIbIIAMMA
coo6biectsa LFS. CoBeTsl mocTyIHbI 110 agpecy https://mirror.linuxfromscratch.ru/hints/downloads/files/.

e Crucku PaCCbIVIKA

Cyl1ecTByeT HECKOJIBKO CIMCKOB pacchliku LFS, Ha KoTopble BbI MOXKETE MOAIMCAThCS, €C/IN HY)KIAaeTecCh B
TIOMOIIIY, XOTUTE OBITh B Kypce MOCTeIHUX COOBITUI, XOTUTE BHECTU CBOV BKJIAJ, B IPOEKT ¥ MHOT'O€E IPYTOe.
[Tocetute I'maBa 1 - Cricky pacChbUIKM JJIST TTOTYYEHUS JOTIOJTHUTEIbHON MHMOPMAaIINA.

e [Ipoext nokymentauyu no Linux (TLDP)

enbio mpoekra TLDP aBisieTcst cOTpyIHMYECTBO IO BCEM BOIIPOCAM CBSI3aHHBIM C JOKYMeHTaIen mo Linux.
TLDP comepskuT 60JIbIIIYIO KOJIIEKIVMIO MHCTPYKIINIA, PYKOBOACTB M CIIPaBOYHbIX cTpaHuil. OHa pacroyioxkeHa
o ampecy https://tldp.org/.

11.5. Hauano pa6oTtbl nocne coopku LFS

11.5.1. Yto penatb ganbLie?

Teneps, korma LFS cobpana 1 y Bac ecTb 3arpyskaemasi CMCTeMa, HeOOXOAMMO PEINTh, YTO K€ IeJiaTh Jabliie?
Crnenmyrommii 1ar - onpenesUTbCs, KakK MCIOab30BaTh cucTemy. Kak mpaBmio, cjieayeT yUMUTHIBATh JBE IIMPOKME
Kareropuu: pabodasi CTaHIMSI UM cepBep. [ eliCTBUTENIbHO, 3TY KaTeropuy He SIBJISIIOTCS B3aMMOMCKITIOUAIOIIIMMA.
[TpunokeHusi, HeoOGXoOMMbIE IJI Ka)KIOM KaTeropuy, MOKHO OOBEIMHWUTh B OLHY CUCTEMY, HO TOKa JaBauTe
PacCCMOTPUM UX TIO OTJETbHOCTH.

CepBep — 6osee mpocras kaTeropus. Kak mpaBuio, 310 Beb6-cepBep, Takoi Kak Apache, u cepBep 6a3 JaHHBIX,
Harpumep, MariaDB. OgHako BO3MOSKHBI M IpyTHe BapuaHTbl. K 3TOI ske KaTeropuy OTHOCSTCSI ONepaliOHHbIe
CUCTEMBI [IJIS1 BCTpauBaeMbIX YCTPOMCTB.

Pabouast cranmus ke, ropasno ciaoskHee. OObIUYHO )11 Hee TpebyeTcs cpema pabodero crosa, Harpumep, LXDE,
XFCE, KDE, unu Gnome ocHOBaHHbIe Ha 6a30BOM 2pacgpureckom okpyrceHuu v Habope rpadmuecKmux MpUIOKeHU N,
TaKux Kak seb-6paysep Firefox, noumosstii kiuenm Thunderbird, unmu nakem oguchwix npunoxcenuil LibreOffice.
IOnst 9TuMX TPUIOKEHUI TpeOyeTcsl MHOXKECTBO (MOKET ObITb HECKOJIbKO COTEeH, B 3aBMCUMMOCTM OT BalllMX
MOTPEOHOCTEN) MTaKeTOB BCIIOMOTaTeIbHBIX MPUJIOKEHUI U OGMO/IMOTEK.

B momosiHeHMe K BBIIIIECKA3aHHOMY, CYIIECTBYeT HabOp NPWJIOKEHMI [Jis1 yIpaBJeHus cucrteMoi. Bce stu
pWwIOKeHus: ectb B crpaBouHuke BLFS, Ho He Bce makeThl HEOGXOOMMBI B KaXKJOM KOHKPETHOM OKPYSKEHUMU.
Hampumep xauenm dhcpcd, 06bIUHO He TpebOyeTcs Ha cepBepax WIM YynpaesieHue hapamempamu 6ecnpo8ooHblx
cemeli - TIOJIE3HO TOJIBKO JJIS1 HOYTOYKOB U IPYTUX MMOPTAaTUBHBIX CUCTEM.
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11.5.2. PaboTta B 6a30Boii cpege LFS

Korma BbI BriepBbie 3arpyskaerech B LFS, y Bac ecTb Bce He0OXOmMIMbIe MHCTPYMEHTBI 1)1 COOPKY ITOMOJTHUTETbHBIX
naketoB. K coskasieHnto, Ha6op MporpaMm IOJIb30BaTEIbCKOTO OKPY’KEHUST JOBOJBHO CKYAHbIA. ECTb HECKOJIBKO
CITOCOOOB UCIPABUTD ITO:

11.5.2.1. Pabota c xocta LFS B chroot

ITOT MeTon OoGecreurBaeT IOJHOLIEHHYIO IpadMuecKyio Cpefy, B KOTOPOM AOCTYMEH IMOJHO(QYHKIMOHATbHBIN
6pay3ep ¥ BO3MOXXHOCTM KOIMPOBAHMS/BCTaBKM. Tak>Ke OH IMO3BOJISIET UCIIOIb30BaTh MPUJIOXKEHMSI XOCTa, TaKye Kak
wget, I 3arpy3KM UCXOAHBIX TEKCTOB IMTAKETOB B KaTaJsIor, JOCTYIHbIN Mpyu paboTe B cpefe chroot.

Yro6hI MpaBMUIbHO COOPATh MakeThl B chroot, BaM HEOGXOAMMO He 3a0bITh CMOHTUPOBATb BUPTYaJibHbIe (paiijIoOBbIe
CUCTEMBI, €CJIM OHU €eIlle He CMOHTMpOBaHbl. OIMH U3 CIIOCOO0B caenaTh 3T0 — cosgarhk ckpunitr B XOCTOBOU
cucreme:

cat > ~/mount-virt.sh << "EOF"
#!/bin/bash

function mountbind

{
if ! mountpoint SLFS/$1 >/dev/null; then
$SUDO mount --bind /$1 $LFS/$1
echo SLFS/$1 mounted
else
echo SLFS/$1 already mounted
fi
}
function mounttype
{
if ! mountpoint SLFS/$1 >/dev/null; then
$SUDO mount -t $2 $3 $4 $5 SLFS/$1
echo SLFS/$1 mounted
else
echo SLFS/$1 already mounted
fi
}
if [ SEUID -ne @ ]; then
SUDO=sudo
else
supo=""
fi

if [ xSLFS == x ]; then
echo "LFS not set"”
exit 1

fi

mountbind dev
mounttype dev/pts devpts devpts -o gid=5,mode=620

mounttype proc proc  proc
mounttype sys sysfs sysfs
mounttype run tmpfs run

if [ -h SLFS/dev/shm ]; then

install -v -d -m 1777 SLFS$(realpath /dev/shm)
else
mounttype dev/shm tmpfs tmpfs -o nosuid, nodev
fi

#mountbind usr/src
#mountbind boot
#mountbind home
EOF
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O6paTI/ITe BHIMMAaHIE, 4YTO IOCJedHMe TpM KOMaHIAbl B CKPUIITE 3aKOMMEHTMPOBAHDbI. OHI/I IIpuUrogAaTcsa, ecjin
9TU KaTaJOrM MOHTUPYIOTCSI KaK OT/Ae/bHble pasfesibl B XOCT-CUCTeMe M OyayT MOHTMPOBATbCS IPU 3arpyske
3aBepieHHoi cucrembl LEFS/BLFS.

CKpUIIT MOXKHO 3allyCTUTh C Momoibio bash ~/mount-virt.sh 160 OT MMeHM OGBIYHOIO IOJb30BATES
(pekoMeHyeTcsl), nbo OT uMeHM root. [Ipu 3armycke oT MMeHM 0OBIYHOT'O ITOTb30BATEJISI B XOCT-CUCTEMe TpedyeTcst
sudo.

Eme omHa mpo6Gyiema, Ha KOTOPYIO YKasbIBaeT CKPUIIT, 3aK/IIOYAETCSI B TOM, Ileé XPaHUTb 3arpysKeHHbIe (haiiibl
MaKeTOB. DTO MECTOIOJIOKEHME SIBJISIETCS MPOM3BOJbHBIM. OHO MOKET HaXOAUTHCS B JOMAIIIHEM Karajore
OOBIYHOT'O TOJIb30BATEJS, TAKOM KaK ~/sources, Wiy B IJI006aJbHOM KaTtajore /usr/src. Haia pekomeHpmaius - He
cmerBaTh uctounukyu BLFS u ucrounnxku LFS B (13 cpenpl chroot) /sources. B n1060m ciydyae, makeTbl JO/DKHbI
OBITh TOCTYITHBI BHYTPU Cpenbl chroot.

[Tocnenusas ymobHast GyHKIMS, IpeACTaB/IeHHas 34eCh, IIpeqHasHaueHa 1151 YIIPOIeHMs IIPoLiecca BXOAa B Cpemy
chroot. 9To MOKHO cejIaTh C IOMOIIBIO IICEBAOHMMA, IIOMEIIEHHOIO B ITOJIb30BaTe/IbcKuii (paiii ~/.bashrc B xocT-
cucreme:

alias 1fs='sudo /usr/sbin/chroot /mnt/1lfs /usr/bin/env -i HOME=/root TERM="STERM" PS1="\u:\w\\\\$ "
PATH=/bin:/usr/bin:/sbin:/usr/sbin /bin/bash --login'

OTOT ICEeBAOHMM HEMHOIO CJIOMKEH [IJi1 BOCIPHUSTHUS U3-3a KaBbIueK U cjsiieii. Bcé 3T0 JOMKHO ObITh B OTHOM
cTpoke. BoillleykazaHHasi KoMaHia OblyIa pasaesieHa Ha IBe YacTy JJIS TTPe3eHTallMOHHbIX IeJIeN.

11.5.2.2. Pa6oTa ygasieHHO no ssh

OTOT MeTOA, TaKkKe MPENOCTaBISIET MOTHOLEHHYIO TpadMyecKyio Cpeny, HO cHavyasia TpebyeT yCTaHOBKU sshd B
cucreme LFS, o6bryno B chroot. Kpome sToro morpebyercst BTropon KoMiibioTep. IIpenmyIiiecTBo 3Toro MeToza B
TOM, YTO OH ITPOCT, ITOCKOJIbKY He TpebyeT cJIoKHOM cpenbl chroot. OH Takyke MCIonMb3yeT cobpanHoe Bavu siapo LFS
IJIs1 BCEX OOIIOJTHUTEJIbHBIX ITAKETOB U IO-TIPEXKHEMY IMPEAOCTaBJIAET IIOJIHYIO CUCTEMY OJId YCTAHOBKU ITAKETOB.

Bbl MOXeTe MCIOMB30BaTh KOMaHAY SCP [Jis 3arPy3KM MCXONHBIX TEKCTOB IAKeTOB, KOTOpble OyIyT COOpaHbI B
cucreme LFS. Ecau BMecTo 3TOro Bbl XOTUTE 3arpy3uTb MCXOAHbIE TEKCTbl HEMOCPeNCTBeHHO B cuctemy LFS,
ycra"HoBute libtasnl, pl1-kit, make-ca u wget B chroot (vuin 3arpys3uTe UX MCXOTHUKM C TIOMOIIBIO SCP IOCJIE
3arpysku cucrembl LES).

11.5.2.3. Pa6oTa n3 komaHaHO CTPOKU LFS

OrtoT MeTtop TpebyeT yctaHOBKU libtasnl, pll-kit, make-ca, wget, gpm wu links (win lynx) B chroot, a 3arem
nepe3arpysku B HOByIO cuctemy LFS. Ha maHHbII MOMEHT cucTeMa MO YMOJTYaHUIO MMEET IIeCTb BUPTYaJbHbBIX
KoHcoJien. [lepekiiouaTh KOHCOMM Tak Ke MPOCTO, KaK MCIIOJb30BaTh KoMOuHaiyu Kiaasuil Alt+Fx |, roe Fx aT0
kiaBui ot F1 go F6. Komounaim Alt+ - u Alt+ — TaksKe IMepek/Iro4aioT KOHCO/b.

Ha sTom aTarme Bbl MOXKeTe BOMTHU B ABE pa3Hble BUPTyaIbHbIE KOHCOJIM M 3aITyCTUTDb 6pay3ep links mam lynx B ogHOI
KoHcoym 1 bash B apyroii. GPM mo3BoJisseT KonmupoBaTh KOMaHAbI M3 6pay3epa C IOMOIIIbIO JIEBOI KHOIIKM MBbIIIIN,
TIEPEKJTIOYaTh KOHCOJIM Y BCTABJISITh MX B APYTYIO KOHCOJIb.

'1. IIpumeuanue

BmecTo mnpumedaHus: IEpeK/TIOUeHMe BUPTYaJbHbIX KOHCOJIEM TaKyKe MOXKET ObITh BBITIOJIHEHO U3
sksemisipa X Window ¢ momorpio komouHauyy kiapuin Ctrl+Alt+Fx ,HO omepaiyiss KOmMpoBaHMS
MBIIIIbIO He paboraeT Mexay IpadudyeckMM MHTEpPGECcOM UM BUPTYaAJbHOM KOHCOJIbIO. Bbl MoskeTe
BepHYThCA K auciuiero X Window ¢ momoripio kombuHamymu Ctrl+Alt+Fx ;roe Fx o6sruno F1, Ho MmokeT
6biTh F7.
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NMpunoxeHune A. CokpalleHUs1 1 yC/1I0OBHble
00603HaueHus

ABI
ALFS
API
ASCII

BIOS
BLFS
BSD

chroot
CMOS

COS
CPU
CRC
CVsS
DHCP
DNS
EGA
ELF
EOF
EON
ext2
ext3
ext4
FAQ
FHS
FIFO
FQDN
FTP
GB
GCC
GID
GMT
HTML
IDE

Application Binary Interface - JIBouunblii (6MHapHbIN) MHTEPDENC TPUTOKEHN
Automated Linux From Scratch - ITpoekT aBromaruueckoii c6opku cucrembl LFS
Application Programming Interface - IIporpaMmubIii uHTEpdEC TPUIOKEHMUS

American Standard Code for Information Interchange — AMepukaHCKUI CTaHIAPTHBIN KOJI, 1IJIsI 0OOMeHa
mHbopMaImen

Basic Input/Output System - bazoBast cucrema BBOma/BbIBOIA
Beyond Linux From Scratch - ITpoexr, pacumpstorimii BosamoskHocTy Linux From Scratch

Berkeley Software Distribution - Cuctema pacrpocTpaHeHMsT TPpOrpaMMHOTO 0OeCIIeueHMs B MCXOTHBIX
Komax

change root - Komanga nsmenenus KOPHEBOI'O KaTraJiora

Complementary Metal Oxide Semiconductor - KomrmiemeHTapHasi CTPYKTypa MeTalJI-OKCUI-
TIOJTYITPOBOIHUK

Class Of Service - Kitacc ob6cmyskuBaHust

Central Processing Unit - LleHTpanbHbIN MTpoIieccop, Ipoieccop

Cyclic Redundancy Check - uknmueckuii M36bITOYHBIN KOJ,

Concurrent Versions System - IleHTpasm3oBaHHas cucTeMa yIIpaBJIeHNS BEPCUSIMA
Dynamic Host Configuration Protocol - [IpoTokon nuHamMmuuecKoil HaCTPOMKM y31a
Domain Name Service - Ciysk6a JOMEHHbBIX UMEH

Enhanced Graphics Adapter - YcoBepIiieHCTBOBaHHbI rpadMuecKuil agamnTep
Executable and Linkable Format - @opmat ucmosHsieMbIX ¥ KOMIIOHYeMbIX (paiijioB
End of File - Koner, ¢aiiia, cuMBoJI KOHIIA (aiiia

equation - ypaBHeHMe

second extended file system - Bropast pacipeHHast ¢daiyioBast cucteMa

third extended file system - TpeTbs pacipeHHas ¢aiyioBas cucTeMa

fourth extended file system - ueTBépTras pacipeHHas ¢aiaoBas cucTema
Frequently Asked Questions - YacTo 3aaBaeMblie BOITPOCHI

Filesystem Hierarchy Standard - CrangapT uepapxuu ¢aijoBOi CUCTEMbI

First-In, First Out - Cxema 06C/Ty;KMBaHMsI ouepeny 'TepBbIii PUIIe]l — IepBbIM YIIEn"
Fully Qualified Domain Name - ITosiHOe jomeHHOE MM

File Transfer Protocol - I[Iporokon nepenaun daiiios

Gigabytes - ['mrabaitTbl

GNU Compiler Collection - Kosmekuys kommasitopoB GNU

Group Identifier - UmeHTHGMUKaTOp IPYIIILI

Greenwich Mean Time - Cpengxee Bpemst 1o ['pyunBUIy

Hypertext Markup Language - $I3bIK TMIIEPTEKCTOBOM Pa3sMeTKU

Integrated Drive Electronics - UHnTepdelic noaxktoueHns IMCKOBbIX YCTPOMCTB
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IEEE
I0
IP
IPC
IRC
ISO
ISP
KB
LED
LFS
LSB

MB
MBR
MD5
NIC
NLS
NNTP
NPTL
0SS
PCH
PCRE
PID
PTY
QOS
RAM
RPC
RTC
SBU
SCO
SHA1
TLDP
TFTP
TLS
UID

umask
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Institute of Electrical and Electronic Engineers - UHCTUTYT MH>KeHEPOB JIEKTPOTEXHUKM U JJIEKTPOHUKI
Input/Output - Beoa/BbiBop,

Internet Protocol - MeskceTeBoit IIPOTOKOJI

Inter-Process Communication - O6MeH JaHHBIMY MeXXAY MTOTOKaMM OIHOTO MJIM Pa3HbIX MPOLIECCOB
Internet Relay Chat - PeTpaHciupyeMbIil MHTepHET-4aT

International Organization for Standardization - MexxgyHapomHast opraHu3salysi 1o CTaHgapTU3aLNN
Internet Service Provider - [IpoBaiinep MHTEpPHET yCIIyT

Kilobytes - Kniobaitbl

Light Emitting Diode - CBeToauon

Linux From Scratch - JIunykc ¢ Hy/s

Linux Standard Base - CoBMeCTHBIN ITPOEKT CeMelCTBa ONepalyMOHHbIX CUCTEM, OCHOBAaHHbIX Ha Linux
(To ectp muctpubytMBoB Linux), mpu opranmsamuyu Linux Foundation, 11epi0 KOTOpPOrO SIBSIETCS
CTaHIapTM3alMs MX BHYTpPeHHeN CTpyKTypbl. LSB ommpaercsi Ha cylecTBymolme crenuukaimm,
takme Kak POSIX, Single UNIX Specification, u npyrue oTKpbITble CTaHIAPTbI, IIPY 3TOM PACIIPSIS
Y JOTIOJTHSIST UIX.

Megabytes - Mera6anTbl

Master Boot Record - ['maBHas 3arpysouHas 3amuch

Message Digest 5 - 128-6MTHBIN aJITOPUTM XeIMPOBAHMUS

Network Interface Card - CereBoii agarnrep

Native Language Support - [Tonmepskka ecTeCTBEHHOTO SI3bIKa

Network News Transport Protocol - CeTeBoi TpaHCIIOPTHBINM ITPOTOKOJ HOBOCTHBIX I'PYIII
Native POSIX Threading Library - bu6imoreka norokoB POSIX

Open Sound System - YauduimpoBaHHbIN gpanBep IJ1s1 3BYKOBBIX KapT U IPYTUX 3BYKOBBIX YCTPOVCTB
Pre-Compiled Headers - [IpenBapuTeIbHO CKOMIMIMPOBAHHBIE 3aT0OJIOBKA

Perl Compatible Regular Expression - Peryssipabie BoipaskeHusi, coBMecTumblie ¢ Perl
Process Identifier - UgenTudurarop mpoiecca

pseudo terminal - IlceBmoTepmmHan

Quality Of Service - KauecTBo 06CTysKMBaHUS

Random Access Memory - OnieparuBHasi aMsITh

Remote Procedure Call - YoaneHHbI BbI3OB IPOLEAYD

Real Time Clock - Yacbl peasibHOro BpeMeHU

Standard Build Unit - CrangapTtHast enuaniia (BpeMeHn) cOOpKu

The Santa Cruz Operation - Kommanusi-pa3pab0oTunK MmporpaMMHOr0 06ecreueHnst
Secure-Hash Algorithm 1 - Anroputm Kpuntorpadnueckoro XemmnpoBaHusI

The Linux Documentation Project - IIpoekT gokymenTamuu Linux

Trivial File Transfer Protocol - ITpocTeiiiiinii mpoTOKoJI repenaun ¢aiiyion
Thread-Local Storage - JlokaabHOe XpaHMJIUIIIE TTIOTOKA

User Identifier - UgenTtndukarop moab3oBaresis

user file-creation mask - Komanpma, onmpenesionias Macky CO3IaHMsI IT0JIb30BaTeIbCKUX (HalioB
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USB
UTC
UuID
VC
VGA
VT
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Universal Serial Bus - YuuBepcasibHast mocjaegoBaTe/ibHas MIHa

Coordinated Universal Time - BcemupHoe KoOpaMHMPOBaHHOE BpeMst
Universally Unique Identifier - YHuBepcaabHbIVi YHUKATbHBIN UAEHTU(HUKATOD
Virtual Console - BupryaabHasi KOHCOJIb

Video Graphics Array - KomrnoHeHTHbIN BumeorHTepdenc

Virtual Terminal - BupTyanbHblii TepMuUHaT
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NMpunoxeHue B. bnarogapHocTu

Mpb1 XoTenu 656l MOGIaromapuTh CJIEIYIONIMX JIIOEN M OpraHu3aImm 3a uX BKIaa B mpoekT Linux From Scratch.

e Gerard Beekmans <gerard@linuxfromscratch.org> - OcHoBaresb nmpoekra LFS

* Bruce Dubbs <bdubbs@linuxfromscratch.org> — I'maBubIii pegaktop LFS

e Jim Gifford <jim@Ilinuxfromscratch.org> - Bropoi pykoBogureb nmpoekta CLFS

e Pierre Labastie <pierre@linuxfromscratch.org> - Pegaktop BLFS u pykoBomurenbp ALFS
e DJ Lucas <dj@linuxfromscratch.org> — Pegakrop npoekroB LFS u BLFS

e Ken Moffat <ken@linuxfromscratch.org> — Pemaktop BLFS

» BecunciieHHOe MHOKECTBO APYTUX JIFOEN U3 pa3IMUHbIX CrCcKoB pacchliky mpoekToB LFS u BLFS, kotopbie
MTOMOT I/ B CO3AHMM STOM KHUTY, TPUCHIIAsi CBOM TPEAJIOKEHMS, IIPOBEPSISI KHUT'Y U OTITPABJISISI OTYETHI 00
OIINMOKAX, MHCTPYKIUYU U COOCTBEHHbIN OIbIT YCTAHOBKM Pa3/IMYHBIX MTaKETOB.

MepeBoAUYnKN

e Manuel Canales Esparcia <macana@macana-es.com> — [IepeBog mpoekra LFS Ha ncnaHckuit s3bIK
» Johan Lenglet <johan@linuxfromscratch.org> - IlepeBon nmpoekra LFS Ha dpanirysckuit s3pik 7o 2008 T.

» Jean-Philippe Mengual <jmengual@linuxfromscratch.org> - IlepeBon nmpoekra LFS Ha dpaHITy3cKkuit sSI3bIK
2008-2016 rr

* Julien Lepiller <jlepiller@linuxfromscratch.org> - IlepeBon nmpoekra LFS Ha dpanimysckuit s3sik ¢ 2017-mmo
HaCTOsIIIIee BpeMst

» Anderson Lizardo <lizardo@linuxfromscratch.org> - IlepeBog mpoekra LFS Ha nmopryranbckuii si3bik 10 2022
T.

e Jamenson Espindula <jafesp@gmail.com> - ITlepeBog npoekrta LFS Ha nmopryranbckuii s3bik 2022-1mo
HaCTosIIIIee BpeMst

e Thomas Reitelbach <tr@erdfunkstelle.de> - ITepeBop npoekra LFS Ha HemeLKkuit I3bIK
» Anton Maisak <info@linuxfromscratch.ru> - ITepeBog npoekra LFS Ha pyccknit s3p1k 2018-2020 rr
e Elena Shevcova <info@linuxfromscratch.ru> - ITepeBon npoekra LFS Ha pycckumii s3b1k 2018-2020 rr

e Vliadimir Pertsev <info@linuxfromscratch.ru> - IlepeBon npoekra LFS Ha pycckmit 361k 2022-110 Hacrosiee
BpeMsI

3epKana npoeKTa

CeBepoamMepuKaHCKUe 3epkana

¢ Scott Kveton <scott@osuosl.org> - 3epkajio Ifs.oregonstate.edu
o William Astle <lost@l-w.net> - 3epkaJio ca.linuxfromscratch.org
e Eujon Sellers <jpolen@rackspace.com> — 3epkaso Ifs.introspeed.com

e Justin Knierim <tim@idge.net> - 3epkaso Ifs-matrix.net

FO)xHOamepuKaHCKue 3epkana

e Manuel Canales Esparcia <manuel@linuxfromscratch.org> - 3epkaso Ifsmirror.Ifs-es.info

e Luis Falcon <Luis Falcon> - 3epkasio torredehanoi.org
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EBponeiickue 3epkana

Guido Passet <guido@primerelay.net> - 3epkaso nl.linuxfromscratch.org
Bastiaan Jacques <baafie@planet.nl> - 3epkaio Ifs.pagefault.net

Sven Cranshoff <sven.cranshoff@lineo.be> - 3epkaso Ifs.lineo.be

Scarlet Belgium - 3epkaiio Ifs.scarlet.be

Sebastian Faulborn <info@aliensoft.org> - 3epkasio Ifs.aliensoft.org

Stuart Fox <stuart@dontuse.ms> - 3epkaso lfs.dontuse.ms

Ralf Uhlemann <admin@realhost.de> - 3epkaso Ifs.oss-mirror.org

Antonin Sprinzl < Antonin.Sprinzl@tuwien.ac.at> - 3epkasio at.linuxfromscratch.org
Fredrik Danerklint <fredan-1fs@fredan.org> - 3epkaso se.linuxfromscratch.org
Franck <franck@linuxpourtous.com> - 3epkaso Ifs.linuxpourtous.com
Philippe Baque <baque@cict.fr> - 3epkasio Ifs.cict.fr

Benjamin Heil <kontakt@wankoo.org> — 3epkaso Ifs.wankoo.org

Viadimir Pertsev <info@linuxfromscratch.ru> - 3epkaso mirror.linuxfromscratch.ru

A3unaTtckue 3epkana

Satit Phermsawang <satit@wbac.ac.th> - 3epkaso Ifs.phayoune.org

Shizunet Co.,Ltd. <info@shizu-net.jp> - 3epkasio Ifs.mirror.shizu-net.jp

ABCTpanuiickmne 3epkana

Jason Andrade <jason@dstc.edu.au> - 3epkayio au.linuxfromscratch.org

BbiBLIME YYaCTHUKN NpPOeKTa

Christine Barczak <theladyskye@linuxfromscratch.org> - Pegakrop kauru LFS

Archaic <archaic@linuxfromscratch.org> - Texumuueckuit miucarenb/pegakrop LFS, pykoBomutenb mpoekra
HLFS, penakrop BLFS, ConpoBoxknarormii mpoekta COBeTbI U MaTUM

Matthew Burgess <matthew@linuxfromscratch.org> - PykoBogutens rpoekra LFS, Texumuueckuit micaresb/
pegaktop LFS

Nathan Coulson <nathan@linuxfromscratch.org> — ConpoBoskgarommii LFS-Bootscripts

Timothy Bauscher

Robert Briggs

Ian Chilton

Jeroen Coumans <jeroen@linuxfromscratch.org> - Pazpaborumk Be6-caiita, conpoBoxkaatommii FAQ

Manuel Canales Esparcia <manuel@linuxfromscratch.org> — ComnpoBoskgatormin XML n XSL npoekroB LFS/
BLFS/HLFS

Alex Groenewoud - Texumnueckuit nucarens LES
Marc Heerdink

Jeremy Huntwork <jhuntwork@linuxfromscratch.org> - Texunueckunir mucaresnb LFS, conpoBoskgatommin LES
LiveCD

Bryan Kadzban <bryan@linuxfromscratch.org> — Texuuueckuit nucarenb LFS
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Mark Hymers

Seth W. Klein - CompoBosknarorimit FAQ

Nicholas Leippe <nicholas@linuxfromscratch.org> — Conpooskaatommii Wiki

Anderson Lizardo <lizardo@linuxfromscratch.org> — ConmpoBosKIatoIIMi ABMKKA CalTa

Randy McMurchy <randy@linuxfromscratch.org> — PykoBoguresnb rpoekra BLFS, pegakrop LFS
Dan Nicholson <dnicholson@linuxfromscratch.org> - Pegaktop LFS 1 BLFS

Alexander E. Patrakov <alexander@linuxfromscratch.org> - Texunueckmit mucarens LES, pemakTop
uHTepHatyoHaym3auuu LES, conpoBoskgatonimii LES Live CD

Simon Perreault

Scot Mc Pherson <scot@linuxfromscratch.org> - ConpoBosknatornui mutro3a NNTP mist mpoekra LFS
Douglas R. Reno <renodr@linuxfromscratch.org> - Pegakrop Systemd

Ryan Oliver <ryan@linuxfromscratch.org> - Opuu u3 pykoBonutesnen mpoekra CLFS

Greg Schafer <gschafer@zip.com.au> - Texumuueckuit mucaresb mpoekra LFS u apxuTekTop MeTomoB cO0pKu
MaKeTOB CJIEMYIOINIETO MTOKOJIEHNMS, TTPeIHa3HAUEHHbIX I 64-OMTHOM apXUTEKTYPbI

Jesse Tie-Ten-Quee - Texumueckmit mucarenb LFS
James Robertson <jwrober@linuxfromscratch.org> - ConpoBoxknaronimii Bugzilla

Tushar Teredesai <tushar@linuxfromscratch.org> - Pemakrop kumuru BLFS, pykoBogutens nmpoekra CoBeThI 1
[TaTun

Jeremy Utley <jeremy@linuxfromscratch.org> — Texuuueckuit mucaresb npoekra LFS, conpoBoskgatommit
Bugzilla, conpoBoskmatommii LFS-Bootscripts

Zack Winkles <zwinkles@gmail.com> - Texumuueckuit mcaresib npoekra LFS
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MpunoxeHue C. 3aBUCUMOCTU

Kasknpiii maker B cucreme LEFS nmis mpaBuibHOV COOPKYM M YCTAHOBKYM MOSKET CChLIAThCSI HA OAVIH MJIM HECKOJIbKO
IPYTUX MMakeToB. HeKoTopble makeThl MOTYT MMETh IIVKJIMUECKME 3aBUCMMOCTH, TO €CTh MEPBBIN MAaKeT 3aBUCUT OT
BTOPOTO, KOTOPBIN B CBOIO OUepe/b, 3aBMCUT OT IepBOro. ViMeHHO 1Mo 3TOM MpuuMHe, YKa3aHHbIN MOPSIOK COOPKMU
nakeToB B LFS ouenb BaskeH. Llesb 9TOM CTpaHUIIBI - JOKYMEHTHUPOBATh 3aBMCMMOCTY KayKIOTO ITakeTa, COOpaHHOTO
B LFS

Iyis Kaskgoro co6upaemMoro rnakera CyleCTBYeT OT TPEX IO MSITU TUIIOB 3aBMCUMOCTEN, MEePeUYC/IeHHbIX HIKe. B
IepBOM CIIMCKeE IIepeuMC/I€HbI APpYyTrue IMaKeTbl, KOTOpbIE€ NJOJ/I>)KHbI 6bITb JOCTYIIHBI OJII KOMIIWJIAOMM M YCTaHOBKNU
paccMaTpyuBaeMoro maketa. Bo BTOpOM MepeuncieHbl MaKkeThbl, KOTOPbIe JOJIKHBI OBITh AOCTYIIHbI, KOTIA KaKkue-
60 TPOrpaMMbl MM OUMOIMOTEKM M3 TMaKeTa MCIOJb3YIOTCS BO BPEMSI €ro BBINOJIHEHUSI. B TpeTbeM crucke
TIepevrcieHbl TaKeThl, KOTOPbIE, B JOTOJHEHME K TMAKeTaM M3 IEepPBOTO CIMCKA, JOJIKHBI ObITh JOCTYITHBI IJIs
3arrycka HabopoB TecToB. UeTBepThIN CIMCOK 3aBUCUMMOCTEN — 3TO MaKeThl, KOTOpbIe TPeOYIOT, UTOObI HEKUI ITaKeT
6bLT COOpaH M YCTAHOBJIEH I10 OINPeIeIEHHOMY ITYTH, IIPEsKIe YeM OHM OymyT COOpaHbl ¥ YCTAHOBJIEHBI.

[Tocmegumii CIIMCOK 3aBMCMMOCTEN - 3TO HeoOsi3aTesIbHbIe TaKeThl, KOTOpble He paccMmaTrpuBaioTcst B LFS, Ho
MOTYT OBbITh TOJIE3HBI TOJB30BATEI0. DT MaKeTbl MOTYT MMETh JOIOJHUTE/IbHbIe KaK ObOsi3aTesibHbIe, TaK U
HeobsI3aTesIbHbIe 3aBYCUMOCTH. TaKue 3aBUCMMOCTY - PeKOMEHAYeTCsI pa3peliaTh MocJje 3aBepiieHns: COOpKu Bcen
cuctembl LFS. B HEKOTOpPBIX CiTy4asx, TOBTOPHAs YCTaHOBKA HEKOTOPBIX TaKMX MakeToB paccmaTpuBaeTcs B BLFS.

Acl
YcTaHoBKa 3aBUCHUT OT: Attr, Bash, Binutils, Coreutils, GCC, Gettext, Grep, M4, Make, Perl, Sed u Texinfo
TpebyeTcs Bo Bpemst Attr u Glibc
BbITIO/THEHUS :
Ha6op TecToB 3aBUCUT Automake, Diffutils, Findutils u Libtool
OT:
ITo/KeH ObITh Coreutils, Sed, Tar u Vim
YCTaHOBJIEH [I0:
Heob6s13aTenbHBIC Her
3aBUCHMMOCTM:

Attr
YcTraHOBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, M4, Make, Perl, Sed u Texinfo
TpebyeTcs Bo Bpemst Glibc
BbITIO/THEHUSI:
Ha6op TecToB 3aBUCUT Automake, Diffutils, Findutils u Libtool
OT:
o/mKkeH ObITh Acl, Libcap u Patch
YCTQHOBJIEH JI0:
Heob6s13aTenbHBIC Het
3aBUCHMMOCTM:
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Autoconf

YcTaHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIIO/THEHMST:

Ha6op TecToB 3aBUCHT
oT:

JloJI’keH ObITh
YCTaHOBJIEH [I0:

Heob6s13aTesnbHbIC
3aBUCHMOCTM:

Automake

YcraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIINO/THEHMST:

Ha6op TecToB 3aBUCUT
OoT:

Jlo/KeH ObITh
YCTaHOBJIEH JI0:

Heo6s13aTesibHbIC
3aBUCUMOCTH:

Bash

YcTraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/KeH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTenibHbIC
3aBUCUMOCTU:

Bc

YcTraHoBKa 3aBUCHUT OT:

TpebyeTcs1 Bo BpeMms
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/IKeH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBUCUMOCTH:
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Bash, Coreutils, Grep, M4, Make, Perl, Sed 1 Texinfo
Bash, Coreutils, Grep, M4, Make, Sed 1 Texinfo

Automake, Diffutils, Findutils, GCC u Libtool

Automake u Coreutils

Emacs

Autoconf, Bash, Coreutils, Gettext, Grep, M4, Make, Perl, Sed, n Texinfo
Bash, Coreutils, Grep, M4, Sed un Texinfo

Binutils, Bison, Bzip2, DejaGNU, Diffutils, Expect, Findutils, Flex, GCC, Gettext,
Gzip, Libtool u Tar

Coreutils

Het

Bash, Binutils, Bison, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make, Ncurses,
Patch, Readline, Sed 1 Texinfo

Glibc, Ncurses u Readline

Expect u Shadow

Het

Xorg

Bash, Binutils, Coreutils, GCC, Glibc, Grep, Make u Readline

Glibc, Ncurses 1 Readline

Gawk

Linux

Her
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Binutils

YcTraHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, Diffutils, File, Flex, Gawk, GCC, Glibc, Grep, Make, Perl,
Pkgconf, Sed, Texinfo, Zlib n Zstd

TpebyeTcs Bo BpeMst Glibc, Zlib u Zstd
BbITIO/THEHUSI :
Ha6op TecToB 3aBUCUT DejaGNU u Expect
OT:
JloJI’keH ObITh Her
YCTaHOBJIEH [I0:
Heob6s13aTenbHbIC Elfutils u Jansson
3aBUCUMOCTHU:
Bison
YcraHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, Diffutils, GCC, Gettext, Glibc, Grep, M4, Make, Perl u Sed
TpebyeTcs Bo Bpemst Glibc
BbITIO/THeHUSI:
Ha6op TecToB 3aBUCUT Diffutils, Findutils n Flex
OT:
Jlo/KeH ObITh Kbd u Tar
YCTaHOBJIEH [I0:
Heo6s3aTe/nbHbIE Doxygen
3aBUCUMOCTHU:
Bzip2
YcTraHOBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Make u Patch
TpebyeTcs Bo Bpemst Glibc
BbITIO/THEHUSI:
Ha6op TecToB 3aBUCUT Her
OT:
Jlo/KeH ObITh File u Libelf
YCTaHOBJIEH [I0:
Heob6s13aTenbHBIC Her
3aBUCHMMOCTM:
Check
YcTaHoBKa 3aBUCHUT OT: Gawk, GCC, Grep, Make, Sed u Texinfo
TpebyeTcs1 Bo BpeMms Bash u Gawk
BbITIO/THEHUSI :
Ha6op TecToB 3aBUCUT Het
OT:
Jlo/IKeH ObITh Hert
YCTaHOBJIEH [I0:
Heob6s13aTenbHBIE libsubunit u patchutils
3aBUCHMMOCTM:
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Coreutils

YcraHoBKa 3aBUCHUT OT:

TpebyeTcsi Bo Bpemst
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/IKeH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesnbHbBIC
3aBUCUMOCTU:

DejaGNU

YcTraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpems
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
oT:

Jlo/KeH ObITh
YCTaHOBJIEH [I0:

Heob6s3aTenbHbIE
3aBUCHMOCTH:

Diffutils

YcTraHoBKa 3aBUCHUT OT:

Tpebyercs Bo BpeMs
BBIIO/THEHMS:

Ha6op TecToB 3aBUCUT
OT:

JloJI’keH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBUCUMOCTH:

E2fsprogs

YcTaHoBKa 3aBUCHUT OT:

TpebyeTcst Bo Bpems
BBIINIOJTHEHMST:

Ha6op TecToB 3aBUCHT
OoT:

Jlo/keH ObITH
YCTaHOBJIEH [I0:

Heo6s13aTes1bHbIC
3aBMCUMOCTH:
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Autoconf, Automake, Bash, Binutils, Coreutils, GCC, Gettext, Glibc, GMP, Grep,
Libcap, Make, OpenSSL, Patch, Perl, Sed 1 Texinfo

Glibc

Diffutils, E2fsprogs, Findutils, Shadow u Util-linux

Bash, Diffutils, Findutils, Man-DB u Udev

Expect.pm u 10:: Tty

Bash, Coreutils, Diffutils, Expect, GCC, Grep, Make, Sed u Texinfo
Expect n Bash

Het

Het

Het

Bash, Binutils, Coreutils, Gawk, GCC, Gettext, Glibc, Grep, Make, Sed u Texinfo
Glibc

Perl

Het

Het

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Gzip, Make, Pkgconf,
Sed, Texinfo u Util-linux

Glibc u Util-linux

Procps-ng u Psmisc

Her

Her
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Expat

YcTaHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIIO/THEHMST:

Ha6op TecToB 3aBUCHT
oT:

JloJI’keH ObITh
YCTaHOBJIEH [I0:

Heob6s13aTesnbHbIC
3aBUCHMOCTM:

Expect

YcraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIINO/THEHMST:

Ha6op TecToB 3aBUCUT
OoT:

Jlo/KeH ObITh
YCTaHOBJIEH JI0:

Heo6s13aTesibHbIC
3aBUCUMOCTH:

File

YcTraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/KeH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTenibHbIC
3aBUCUMOCTU:

Findutils

YcTraHoBKa 3aBUCHUT OT:

TpebyeTcs1 Bo BpeMms
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/IKeH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBUCUMOCTH:
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Bash, Binutils, Coreutils, Gawk, GCC, Glibc, Grep, Make 1 Sed
Glibc

Her

Python u XML::Parser

Het

Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make, Patch, Sed n Tcl
Glibc u Tcl

Het

Het

Tk

Bash, Binutils, Bzip2, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make, Sed, Xz
u Zlib

Glibc, Bzip2, Xz u Zlib

Her

Het

libseccomp

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make, Sed, u Texinfo
Bash u Glibc

DejaGNU, Diffutils n Expect

Het

Her
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Flex
VYcraHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, M4, Make, Patch, Sed 1 Texinfo
TpebyeTcs Bo Bpemst Bash, Glibc u M4
BbITIO/THEHUSI :
Ha6op TecToB 3aBUCUT Bison u Gawk
OT:
ITo/KkeH ObITh Binutils, IProute2, Kbd, Kmod 1 Man-DB
YCTaHOBJIEH [I0:
Heob6s3aTe/TbHbIE Her
3aBMCUMOCTHU:
Flit-Core
YcTraHoBKa 3aBUCHUT OT: Python
TpebyeTcs Bo Bpems Python
BbITIO/THEHUS :
Ha6op TecToB 3aBUCUT Hab6op TecToB HemOCTyIIEH
OT:
Jlo/KeH ObITh Wheel
YCTaHOBJIEH [JI0:
Heob6s3aTenbHbIE pytest u testpath
3aBUCUMOCTHU:
Gawk

YcTaHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, GCC, Gettext, Glibc, GMP, Grep, Make, MPFR, Patch,
Readline, Sed u Texinfo

TpebyeTcs Bo Bpems Bash, Glibc u Mpfr
BbITO/THEHUSI:

Ha6op TecToB 3aBUCUT Diffutils
OT:

JloJI’keH ObITh Her
YCTaHOBJIEH [I0:

Heob6s13aTenbHBIE libsigsegv
3aBUCHMMOCTH:

GCC

YcraHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, Diffutils, Findutils, Gawk, GCC, Gettext, Glibc, GMP,
Grep, M4, Make, MPC, MPFR, Patch, Perl, Sed, Tar, Texinfo u Zstd

TpebyeTcst Bo Bpems Bash, Binutils, Glibc, Mpc u Python
BBITIOJTHEHUST

Ha6op TecToB 3aBUCHT DejaGNU, Expect u Shadow

OT:

Jlo/keH ObITH Het

YCTQHOBJIEH [JI0:

Heob6s13aTennbHBIE GDC, GNAT, u ISL

3aBUCUMOCTHU:
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GDBM

YcraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/IKeH ObITH
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBUCUMOCTU:

Gettext

YcTraHOBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpems
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
oT:

Jlo/KeH ObITh
YCTaHOBJIEH JI0:

Heob6s3aTenbHbIE
3aBUCHMOCTH:

Glibc

YcTraHoBKa 3aBUCHUT OT:

Tpebyercs Bo BpeMs
BBIIO/THEHMS:

Ha6op TecToB 3aBUCUT
OT:

JloJI’keH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBUCUMOCTH:

GMP

YcTaHoBKa 3aBUCHUT OT:

TpebyeTcst Bo Bpems
BBIINIOJTHEHMST:

Ha6op TecToB 3aBUCHT
OoT:

Jlo/keH ObITH
YCTaHOBJIEH [I0:

Heo6s13aTes1bHbIC
3aBMCUMOCTH:
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Bash, Binutils, Coreutils, Diffutils, GCC, Grep, Make u Sed
Bash, Glibc u Readline

Het

Het

Het

Bash, Binutils, Coreutils, Gawk, GCC, Glibc, Grep, Make, Ncurses, Sed u Texinfo
Acl, Bash, Gcc u Glibc

Diffutils, Perl u Tcl

Automake u Bison

libunistring n libxml2

Bash, Binutils, Bison, Coreutils, Diffutils, Gawk, GCC, Gettext, Grep, Gzip, Linux
API Headers, Make, Perl, Python, Sed 1 Texinfo

Her

File

Het

Het

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, M4, Make, Sed u
Texinfo

GCC u Glibc

Het

MPEFR n GCC

Her
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Gperf
YcTaHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, GCC, Glibc u Make
TpebyeTcst Bo BpeMmst GCC u Glibc
BBITIOJTHEHUST
Hab6op TecToB 3aBUCUT Diffutils nu Expect
OT:
Jlo/IskeH ObITh Her
YCTQHOBJIEH [JI0:
Heob6s3aTe/nbHbIE Her
3aBMCUMOCTHU:
Grep
VYcraHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, Diffutils, GCC, Gettext, Glibc, Grep, Make, Patch, Sed u
Texinfo
TpebyeTcs Bo Bpems Glibc
BBITIOJTHEHUST:
Ha6op TecToB 3aBUCUT Gawk
OT:
ITo/KkeH ObITh Man-DB
YCTaHOBJIEH JI0:
Heob6s13aTenbHBIE PCRE2 u libsigsegv
3aBUCUMOCTM:
Groff
YcraHoBKa 3aBUCHUT OT: Bash, Binutils, Bison, Coreutils, Gawk, GCC, Glibc, Grep, Make, Patch, Sed un
Texinfo
TpebyeTcs Bo Bpemst GCC, Glibc u Perl
BBITIOJTHEHUST:
Ha6op TecToB 3aBuCHUT Ha6op TecToB HEJOCTYIIEH
OT:
Jlo/keH ObITH Man-DB
YCTQHOBJIEH [JI0:
Heob6s3aTenbHbIC ghostscript u Uchardet
3aBUCUMOCTH:
GRUB
YcTraHOBKa 3aBUCHUT OT: Bash, Binutils, Bison, Coreutils, Diffutils, GCC, Gettext, Glibc, Grep, Make, Ncurses,
Sed, Texinfo u Xz
TpebyeTcsi Bo BpeMmst Bash, GCC, Gettext, Glibc, Xz n Sed.
BBIINOJTHEHUST
Ha6op TecToB 3aBUCUT Her
OT:
Jlo/KeH ObITh Het
YCTaHOBJIEH [JI0:
Heobs13aTe/nbHbIE Her
3aBUCUMOCTHU:
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Gzip
YcTraHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, GCC, Glibc, Grep, Make, Sed u Texinfo
TpebyeTcs Bo Bpemst Bash u Glibc
BbITIO/THEHUSI:
Ha6op TecToB 3aBUCHT Diffutils u Less
OT:
Jlo/KeH ObITH Man-DB
YCTaHOBJIEH [I0:
Heob6s3aTe/TbHbIE Her
3aBUCUMOCTHU:
lana-Etc
YcTraHoBKa 3aBUCHUT OT: Coreutils
TpebyeTcs Bo Bpemst Her
BbITIO/THEHUSI:
Ha6op TecToB 3aBUCUT Habop TecToB HegocCTyIIeH
OT:
Jlo/KeH ObITh Perl
YCTaHOBJIEH JI0:
Heobs3aTe/nbHbIE Her
3aBUCUMOCTHU:
Inetutils
YcTaHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, GCC, Glibc, Grep, Make, Ncurses, Patch, Sed, Texinfo u
Zlib
TpebyeTcs Bo Bpemst GCC, Glibc, Ncurses u Readline
BbITIO/THEHUSI:
Ha6op TecToB 3aBUCUT Her
OT:
Jlo/KeH ObITh Tar
YCTaHOBJIEH [I0:
Heobs3aTe/TbHbIE Her
3aBUMCUMOCTHU:
Intltool
YcTraHoBKa 3aBUCHUT OT: Bash, Gawk, Glibc, Make, Perl, Sed u XML::Parser
TpebyeTcs1 Bo BpeMms Autoconf, Automake, Bash, Glibc, Grep, Perl u Sed
BbITIO/THEHUSI :
Ha6op TecToB 3aBUCUT Perl
OT:
Jlo/IKeH ObITh Hert
YCTaHOBJIEH [I0:
Heob6s13aTenbHBIE Her
3aBUCHMMOCTM:
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IProute?2

YcTaHoBKa 3aBUCHUT OT: Bash, Bison, Coreutils, Flex, GCC, Glibc, Make, Libcap, Libelf, Linux API Headers,
Pkgconf u Zlib

TpebyeTcst Bo BpeMmst Bash, Coreutils, Glibc, Libcap, Libelf u Zlib
BbITIOJTHEHUSI
Ha6op TecToB 3aBUCUT Hab6op TecToB HemoCTyIIEH
OT:
Jlo/IskeH ObITh Her
YCTaHOBJIEH [JI0:
Heob6s13aTenbHBIC Berkeley DB, iptables, libbpf, libmnl u libtirpc
3aBUCHMMOCTMU:
Jinja2
YcTraHoBKa 3aBUCHUT OT: MarkupSafe, Python, Setuptools 1 Wheel
TpebyeTcs Bo Bpems MarkupSafe 1 Python
BbITIOJTHEHUSI :
Habop TecToB 3aBUCUT Hab6op TecToB HeoCTyIIEH
OT:
Jlo/KeH ObITh Udev
YCTaHOBJIEH JI0:
Heoo0s13aTenbHbIE Her
3aBUCUMOCTMH:
Kbd
YcTraHoBKa 3aBUCHUT OT: Bash, Binutils, Bison, Check, Coreutils, Flex, GCC, Gettext, Glibc, Gzip, Make, Patch
u Sed
TpebyeTcs Bo Bpemst Bash, Coreutils n Glibc
BbITIOJTHEHUSI:
Ha6op TecToB 3aBUCUT Her
OT:
Jlo/keH ObITH Het
YCTaHOBJIEH JI0:
Heob6s3aTe/nbHbIE Linux-PAM
3aBUCHMMOCTMU:
Kmod

YcTraHOBKa 3aBUCHUT OT: Bash, Binutils, Bison, Coreutils, Flex, GCC, Gettext, Glibc, Gzip, Make, OpenSSL,
Pkgconf, Sed, Xz u Zlib

TpebyeTcsi Bo BpeMmst Glibc, Xz u Zlib

BBITIOJTHEHMS:

Ha6op TecToB 3aBUCUT Hab6op TectoB HegocTyIeH

OT:

Jlo/KeH ObITh Udev

YCTaHOBJIEH J0:

Heo6s13aTesibHbIC scdoc (st CrpaBOYHBIX CTPAHMIIL)
3aBUCUMOCTH:
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Less

YcraHoBKa 3aBUCHUT OT:

TpebyeTcs1 Bo BpeMmst
BBIINO/THEHMST:

Ha6op TecToB 3aBUCUT
OoT:

Jlo/skeH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBMCUMOCTH:

Libcap

YcTaHoBKa 3aBUCHUT OT:

TpebyeTcsi Bo BpeMmst
BBITIOJTHeHUSI:

Ha6op TecToB 3aBUCUT
OT:

JloJI’keH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBUCUMOCTH:

Libelf

YcTraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpems
BBIIO/THEHMSI:

Ha6op TecToB 3aBUCUT
OoT:

Jlo/KeH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBUCUMOCTMH:

Libffi

YcTraHoOBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpems
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/KeH ObITH
YCTaHOBJIEH [I0:

Heo6s13aTesibHbBIC
3aBUCUMOCTU:
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Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make, Ncurses n Sed

Glibc 1 Ncurses

Hab6op TecToB HemoCTyIIEH

Gzip

PCRE2 wmn PCRE

Attr, Bash, Binutils, Coreutils, GCC, Glibc, Perl, Make u Sed
Glibc

Het

IProute2 n Shadow

Linux-PAM

Bash, Binutils, Bzip2, Coreutils, GCC, Glibc, Make, Xz, Zlib u Zstd
Bzip2, Glibc, Xz, Zlib u Zstd

Het

IProute2 m Linux

Het

Bash, Binutils, Coreutils, GCC, Glibc, Make n Sed
Glibc

DejaGnu

Python

Het
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Libpipeline

YcTaHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIIO/THEHMST:

Ha6op TecToB 3aBUCHT
oT:

JloJI’keH ObITh
YCTaHOBJIEH [I0:

Heob6s13aTesnbHbIC
3aBUCHMOCTM:

Libtool

YcraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIINO/THEHMST:

Ha6op TecToB 3aBUCUT
OoT:

Jlo/KeH ObITh
YCTaHOBJIEH JI0:

Heo6s13aTesibHbIC
3aBUCUMOCTH:

Libxcrypt

YcTraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/KeH ObITh
YCTaHOBJIEH [I0:

Heob6s13aTesibHbIC
3aBUCUMOCTU:

Linux

YcTraHoBKa 3aBUCHUT OT:

TpebyeTcs1 Bo BpeMms
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/IKeH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBUCUMOCTH:
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Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make, Sed n Texinfo
Glibc

Check u Pkgconf

Man-DB

Het

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make, Sed u Texinfo
Autoconf, Automake, Bash, Binutils, Coreutils, File, GCC, Glibc, Grep, Make u Sed

Autoconf, Automake u Findutils

Het

Het

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make, Perl u Sed
Glibc

Het

Perl, Python, Shadow u Udev

Her

Bash, Bc, Binutils, Coreutils, Diffutils, Findutils, GCC, Glibc, Grep, Gzip, Kmod,
Libelf, Make, Ncurses, OpenSSL, Perl u Sed

Her

Hab6op TecToB HemoCTyIIeH

Het

cpio u LLVM (c Clang) u Rust-bindgen
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Linux APl Headers

YcraHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, Findutils, GCC, Glibc, Grep, Gzip, Make, Perl u Sed

TpebyeTcs1 Bo BpeMmst Her

BbITIO/THEHUS :

Ha6op TecToB 3aBUCUT Ha6op TecToB HemocCTyIIeH
OT:

Jlo/skeH ObITh Her

YCTaHOBJIEH 0.

Heob6s13aTenbHBIE Her
3aBUCHMMOCTM:
Lz4
YcTraHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, GCC, Glibc 1 Make
TpebyeTcsi Bo BpeMmst Glibc
BbITIO/THEHUSI :
Ha6op TecToB 3aBUCUT Python
OT:
JloJI’keH ObITh Zstd

YCTaHOBJIEH [I0:

Heoo6s13aTenbHBIE Her
3aBUCUMOCTMH:
M4
VYcraHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, GCC, Glibc, Grep, Make, Sed u Texinfo
TpebyeTcs Bo Bpems Bash u Glibc
BBITIOJTHEHUST:
Ha6op TecToB 3aBUCUT Diffutils
OT:
Jlo/KeH ObITh Autoconf u Bison

YCTAHOBJICH 10:

Heob6s13aTenbHbIC libsigsegv
3aBMCUMOCTHU:
Make
YcTaHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make, Sed u Texinfo
TpebyeTcs Bo Bpems Glibc
BBITIOJTHeHUSI :
Ha6op TecToB 3aBUCUT Perl u Procps-ng
OT:
Jlo/KeH ObITH Her

YCTAHOBJIEH O0:

Heo6s13aTesibHbBIC Guile
3aBUCHMMOCTH:
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Man-DB

YcTraHoBKa 3aBUCHUT OT: Bash, Binutils, Bzip2, Coreutils, Flex, GCC, GDBM, Gettext, Glibc, Grep, Groff,

Gzip, Less, Libpipeline, Make, Pkgconf, Sed, n Xz

TpebyeTcs Bo BpeMst Bash, GDBM, Groff, Glibc, Gzip, Less, Libpipeline u Zlib

BBINIO/THEHUS

Ha6op TecToB 3aBUCUT
oT:

JloJI’keH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesnbHbIC
3aBUCHMOCTM:

Man-Pages

YcraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIINO/THEHMST:

Ha6op TecToB 3aBUCUT
OoT:

Jlo/KeH ObITh
YCTaHOBJIEH JI0:

Heo6s13aTesnbHbIC
3aBUCUMOCTU:

MarkupSafe

YcTraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/KeH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTenibHbIC
3aBUCUMOCTU:

Meson

YcTraHoBKa 3aBUCHUT OT:

TpebyeTcs1 Bo BpeMms
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/IKeH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBUCUMOCTH:

Util-linux

Het

libseccomp u po4a

Bash, Coreutils, Make 1 Sed
Her

Habop TectoB HegocTyIIeH

Het

Het

Python, Setuptools 1 Wheel
Python

Habop TecToB HegoCTyIIEH

Jinja2

Her

Ninja, Python, Setuptools 1 Wheel

Python

Habop TectoB HegocTyIeH

Udev

Her
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MPC

YcraHoBKa 3aBUCHUT OT:

TpebyeTcsi Bo Bpemst
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/IKeH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesnbHbBIC
3aBUCUMOCTU:

MPFR

YcTraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpems
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
oT:

Jlo/KeH 6bITh
YCTaHOBJIEH [I0:

Heob6s3aTenbHbIE
3aBUCHMOCTH:

Ncurses

YcTraHoBKa 3aBUCHUT OT:

TpebGyercs Bo BpeMs
BBIIO/THEHMS:

Ha6op TecToB 3aBUCUT
OT:

JloJI’keH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBUCUMOCTH:

Ninja

YcTaHoBKa 3aBUCHUT OT:

TpebyeTcst Bo Bpems
BBIINIOJTHEHMST:

Ha6op TecToB 3aBUCHT
OoT:

Jlo/keH ObITH
YCTaHOBJIEH [I0:

Heo6s13aTes1bHbIC
3aBMCUMOCTH:
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Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, GMP, Make, MPFR,
Sed u Texinfo

Glibc, GMP u MPFR

Her

GCC

Het

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, GMP, Make, Sed u
Texinfo

Glibc 1 GMP

Her

Gawk 1 GCC

Het

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make, Patch 1 Sed
Glibc

Habop TecToB HemoCTyIIEH

Bash, GRUB, Inetutils, Less, Procps-ng, Psmisc, Readline, Texinfo, Util-linux 1 Vim

Het

Binutils, Coreutils, GCC u Python
GCC u Glibc

cmake

Meson

Asciidoc, Doxygen, Emacs v re2c
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OpenSSL

YcTaHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIIO/THEHMST:

Ha6op TecToB 3aBUCHT
oT:

JloJI’keH ObITh
YCTaHOBJIEH [I0:

Heob6s13aTesnbHbIC
3aBUCHMOCTM:

Patch

YcraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIINO/THEHMST:

Ha6op TecToB 3aBUCUT
OoT:

Jlo/KeH ObITh
YCTaHOBJIEH JI0:

Heo6s13aTesibHbIC
3aBUCUMOCTH:

Perl

YcTraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/KeH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTenibHbIC
3aBUCUMOCTU:

Pkgconf

YcTraHoBKa 3aBUCHUT OT:

TpebyeTcs1 Bo BpeMms
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/IKeH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBUCUMOCTH:
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Binutils, Coreutils, GCC, Make u Perl
Glibc u Perl

Her

Coreutils, Kmod, Linux n Udev

Het

Attr, Bash, Binutils, Coreutils, GCC, Glibc, Grep, Make u Sed
Attr u Glibc

Diffutils

Het

Ed

Bash, Binutils, Coreutils, Gawk, GCC, GDBM, Glibc, Grep, Libxcrypt, Make, Sed
u Zlib

GDBM, Glibc u Libxcrypt

Iana-Etc, Less 1 Procps-ng

Autoconf

Berkeley DB

Bash, Binutils, Coreutils, Gawk, GCC, Glibc, Grep, Make u Sed
Glibc

Her

Binutils, E2fsprogs, IProute2, Kmod, Man-DB, Procps-ng, Python, Udev u Util-linux

Her
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Procps-ng

YcraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/IKeH ObITH
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBUCUMOCTU:

Psmisc

YcTraHOBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpems
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
oT:

Jlo/KeH ObITh
YCTaHOBJIEH JI0:

Heob6s3aTenbHbIE
3aBUCHMOCTH:

Python

YcTraHoBKa 3aBUCHUT OT:

Tpebyercs Bo BpeMs
BBIIO/THEHMS:

Ha6op TecToB 3aBUCUT
OT:

JloJI’keH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBUCUMOCTH:

Readline

YcTaHoBKa 3aBUCHUT OT:

TpebyeTcst Bo Bpems
BBIINIOJTHEHMST:

Ha6op TecToB 3aBUCHT
OoT:

Jlo/keH ObITH
YCTaHOBJIEH [I0:

Heo6s13aTes1bHbIC
3aBMCUMOCTH:
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Bash, Binutils, Coreutils, GCC, Glibc, Make, Ncurses, n Pkgconf
Glibc

DejaGNU

Het

elogind

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make, Ncurses u Sed
Glibc u Ncurses

Habop TectoB HepocCTyIeH

Het

Het

Bash, Binutils, Coreutils, Expat, GCC, Gdbm, Gettext, Glibc, Grep, Libffi, Libxcrypt,
Make, Ncurses, OpenSSL, Pkgconf, Sed u Util-linux

Bzip2, Expat, Gdbm, Glibc, Libffi, Libxcrypt, Ncurses, OpenSSL u Zlib

GDB u Valgrind

Ninja

Berkeley DB, libnsl, SQLite n Tk

Bash, Binutils, Coreutils, Gawk, GCC, Glibc, Grep, Make, Ncurses, Patch, Sed u
Texinfo

Glibc u Ncurses

Hab6op TectoB HegoCTyIIEH

Bash, Bc u Gawk

Her

331


https://mirror.linuxfromscratch.ru/blfs/view/12.2/general/elogind.html
https://www.oracle.com/database/technologies/related/berkeleydb.html
https://mirror.linuxfromscratch.ru/blfs/view/12.2/basicnet/libnsl.html
https://mirror.linuxfromscratch.ru/blfs/view/12.2/server/sqlite.html
https://mirror.linuxfromscratch.ru/blfs/view/12.2/general/tk.html

JInnykc c vyns - Bepcens 12.2

Sed
YcTraHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make, Sed, n Texinfo
TpebyeTcs Bo Bpemst Acl, Attr u Glibc
BBITIOJTHEHUST:
Ha6op TecToB 3aBUCHT Diffutils u Gawk
OT:
Jlo/mkeH OBITH E2fsprogs, File, Libtool u Shadow
YCTQHOBJIEH [JI0:
Heob6s3aTe/TbHbIE Her
3aBUCUMOCTHU:
Setuptools
YcTaHOBKa 3aBUCHUT OT: Python n Wheel
TpebyeTcs Bo Bpemst Python
BBITIOJTHEHUST:
Ha6op TecToB 3aBUCUT Habop TecToB HegocCTyIIeH
OT:
I o/KeH ObITh Jinja2, MarkupSafe n Meson
YCTaHOBJIEH JI0:
Heobs3aTe/nbHbIE Her
3aBUCUMOCTHU:
Shadow

YcTraHOBKa 3aBUCHUT OT: Acl, Attr, Bash, Binutils, Coreutils, Diffutils, Findutils, Gawk, GCC, Gettext, Glibc,
Grep, Libcap, Libxcrypt, Make n Sed

TpebyeTcs Bo Bpemst Glibc u Libxcrypt
BbITIO/THEHUSI:
Ha6op TecToB 3aBUCUT Habop TecToB HegoCTyIIEH
OT:
Jlo/KeH ObITh Coreutils
YCTaHOBJIEH [I0:
Heob6s13aTenbHBIC CrackLib u Linux-PAM
3aBUCHMMOCTM:
Sysklogd
YcTraHOBKa 3aBUCHUT OT: Binutils, Coreutils, GCC, Glibc, Make u Patch
TpebyeTcs1 Bo BpeMms Glibc
BbITIO/THEHUSI :
Ha6op TecToB 3aBUCUT Hab6op TecToB HemoCTyIIeH
OT:
Jlo/IKeH ObITh Hert
YCTaHOBJIEH [I0:
Heob6s13aTenbHBIE Her
3aBUCHMMOCTM:
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SysVinit
YcraHoBKa 3aBUCHUT OT: Binutils, Coreutils, GCC, Glibc, Make u Sed
TpebyeTcs Bo Bpemst Glibc
BbITIOJTHEHUSI:
Ha6op TecToB 3aBUCHT Hab6op TecToB HegocTyIIeH
oT:
JloJI’keH ObITh Her
YCTaHOBJIEH J0:
Heob6s3aTe/TbHbIE Her
3aBUCHMMOCTMU:
Tar

YcraHoBKa 3aBUCHUT OT: Acl, Attr, Bash, Binutils, Bison, Coreutils, GCC, Gettext, Glibc, Grep, Inetutils, Make,
Sed un Texinfo

TpebyeTcs Bo Bpemst Acl, Attr, Bzip2, Glibc, Gzip u Xz
BbITIO/THeHUSI:
Ha6op TecToB 3aBUCUT Autoconf, Diffutils, Findutils, Gawk u Gzip
OT:
Jlo/KeH ObITh Het
YCTaHOBJIEH [I0:
Heob6s13aTenbHbIC Het
3aBUCHMMOCTM:

Tcl
YcTraHOBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make u Sed
TpebyeTcs Bo Bpemst Glibc u Zlib
BbIIIOJTHeHMS
Ha6op TecToB 3aBUCUT Her
OT:
Jlo/KeH ObITh Hert
YCTaHOBJIEH [I0:
Heob6s13aTenbHBIC Het
3aBUCHMMOCTM:

Texinfo
YcTraHOBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make, Ncurses, Patch u Sed
TpebyeTcs1 Bo BpeMms Glibc u Ncurses
BbIIIOJTHEHMS :
Ha6op TecToB 3aBUCUT Het
OT:
Jlo/IKeH ObITh Hert
YCTaHOBJIEH [I0:
Heoo6s3aTenbHbIe Het
3aBMCHMOCTMH:
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Udev

YcraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/IKeH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesnbHbIC
3aBUCUMOCTU:

Util-linux

YcraHOBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
oT:

Jlo/KeH ObITh
YCTaHOBJIEH [I0:

Heob6s3aTenbHbIC
3aBUCHMMOCTH:

Vim

YcraHoBKa 3aBUCHUT OT:

TpebyeTcss Bo BpeMs
BBIIO/THEHMSI:

Ha6op TecToB 3aBUCUT
OT:

JloJIskeH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBUCUMOCTH:

Wheel

YcTaHoBKa 3aBUCHUT OT:

TpebyeTcst Bo BpeMmst
BBIINO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/KeH ObITH
YCTaHOBJIEH [I0:

Heo6s13aTes1bHbIC
3aBUCUMOCTU:
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Acl, Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Gperf, Grep, Jinja2,
Libcap, Libxcrypt, Meson, OpenSSL, Pkgconf, Sed, Util-linux u Zstd

Acl, Glibc, Libcap, OpenSSL u Util-linux

Her

Util-linux

Het

Bash, Binutils, Coreutils, Diffutils, File, Findutils, Gawk, GCC, Gettext, Glibc, Grep,
Make, Ncurses, Pkgconf, Sed, Udev u Zlib

Glibc, Ncurses, Readline, Udev u Zlib

Her

Het

Asciidoctor, Libcap-NG, libeconf, libuser, libutempter, Linux-PAM, smartmontools,
po4a v slang

Acl, Attr, Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make, Ncurses u Sed
Acl, Attr, Glibc, Python, Ncurses u Tcl

Het

Het

Xorg, GTK+ 2, LessTif, Ruby u GPM

Python u Flit-core
Python

Habop TectoB HegocTyIIeH

Jinja2, MarkupSafe, Meson u Setuptools

Her
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XML::Parser

YcraHoBKa 3aBUCHUT OT:

TpebyeTcs1 Bo BpeMmst
BBIINO/THEHMST:

Ha6op TecToB 3aBUCUT
OoT:

Jlo/skeH ObITh
YCTaHOBJIEH [JI0:

Heo6s13aTesibHbIC
3aBMCUMOCTH:

Xz

YcTaHoBKa 3aBUCHUT OT:

TpebyeTcsi Bo BpeMmst
BBITIOJTHeHUSI:

Ha6op TecToB 3aBUCUT
OT:

JloJI’kKeH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBUCUMOCTH:

Zlib

YcTraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpems
BBIIO/IHEHMS:

Ha6op TecToB 3aBUCUT
OoT:

Jlo/KeH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTeibHbIC
3aBUCHMOCTMH:

Zstd

YcraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpems
BBITIOJTHeHUSI:

Ha6op TecToB 3aBUCUT
OT:

Jlo/IKeH ObITh
YCTaHOBJIEH [JI0:
Heob6s13aTenbHBIC
3aBMCUMOCTHU:
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Bash, Binutils, Coreutils, Expat, GCC, Glibc, Make n Perl
Expat, Glibc u Perl

Perl
Intltool

Her

Bash, Binutils, Coreutils, Diffutils, GCC, Glibc 1 Make
Glibc

Het
File, GRUB, Kmod, Libelf, Man-DB u Udev

Het

Bash, Binutils, Coreutils, GCC, Glibc, Make 1 Sed
Glibc

Her
File, Kmod, Libelf, Perl u Util-linux

Het

Binutils, Coreutils, GCC, Glibc, Gzip, Lz4, Make, Xz u Zlib
Glibc

Her
Binutils, GCC, Libelf u Udev

Het
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NMpunoxeHue D. CKpUNTbI 3arpys3ku u
HaCTPONKN cnctembi-20240825

CKpI/Il'ITbI B IIPpWIOKEHMHN IepeuyrcC/ieHbl C YKa3aHueM KaTajiora, B KOTOpOM OHU OOBIUHO HaXOOsITCA. HOpH,JIOK

Takou: /etc/rc.d/init.d , /etc/sysconfig , /etc/sysconfig/network-devices , U /etc/sysconfig/
network-devices/services .B Ka>XKIaOM pasgesie (l)al‘/JIJ'IbI nepeuyncjieHbl B TOM IIOpSaKe, B KOTOPOM OHM 0OBIYHO
BbI3bIBAIOTCA.

D.1. /etc/rc.d/init.d/rc

CKpMUIIT rc 3TO MEePBbIN CKPUIIT, BbI3bIBAEMbBIN CUCTEMON MHULIMAIN3ALMY init ¥ MHULIMMPYIOIIVI ITPOIECC 3arpy3KM.

#!/bin/bash
i
# Begin rc

- Instead of testing that S scripts were K scripts in the
previous runlevel, test that they were not S scripts
- Instead of testing that K scripts were S scripts in the
previous runlevel, test that they were not K scripts
- S scripts in runlevel @ or 6 are now run with
"script start" (was "script stop" previously).
HAHSHAHBH B HRHBH RS H B HBHHEHRH B R RS H R HBH B R AR AR R RS H B HBH B R AR H B R R H R HBH B LR R HH

#

# Description : Main Run Level Control Script

#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org
# : DJ Lucas - dj@linuxfromscratch.org

# Updates : Bruce Dubbs - bdubbs@linuxfromscratch.org

# : Pierre Labastie - pierre@linuxfromscratch.org
#

# Version : LFS 7.0

#

# Notes : Updates March 24th, 2022: new semantics of S/K files
#

#

#

#

#

#

#

/1lib/1sb/init-functions

print_error_msg()

{
log_failure_msg
# Si is set when called
MSG="FAILURE:\n\nYou should not be reading this error message.\n\n"
MSG="${MSG}It means that an unforeseen error took place in\n"
MSG="S${MSG}${i}, \n"
MSG="${MSG}which exited with a return value of ${error_value}.\n"

MSG="${MSG}If you're able to track this error down to a bug in one of\n"
MSG="${MSG}the files provided by the ${DISTRO_MINI} book,\n"
MSG="${MSG}please be so kind to inform us at ${DISTRO_CONTACT}.\n"
log_failure_msg "${MSG}"

log_info_msg "Press Enter to continue..."
wait_for_user

}
check_script_status()
{
# Si is set when called
if [ ' -f ${i} ]; then
log_warning_msg "${i} is not a valid symlink."
SCRIPT_STAT="1"
fi
if [ ' -x ${i} ]; then

336



log_warning_msg "${i} is not executable, skipping."
SCRIPT_STAT="1"

fi
}
run()
{
if [ -z Sinteractive ]; then
${1} ${2}
return S$?
fi

while true; do
read -p "Run ${1} ${2} (Yes/no/continue)? " -n 1 runit
echo

case S${runit} in
c | C)
interactive=""
${i} ${2}
ret=${?}
break;

)

n | N)
return 0

)

y |'Y)
${i} ${2}
ret=${?}
break
esac
done

return Sret

}

# Read any local settings/overrides
[ -r /etc/sysconfig/rc.site ] && source /etc/sysconfig/rc.site

DISTRO=${DISTRO:-"Linux From Scratch"}
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DISTRO_CONTACT=${DISTRO_CONTACT:-"1fs-dev@lists.linuxfromscratch.org (Registration required)"}

DISTRO_MINI=${DISTRO_MINI:-"LFS"}
IPROMPT=${IPROMPT:-"no"}

# These 3 signals will not cause our script to exit
trap "" INT QUIT TSTP

[ "${1}" = "" ] && runlevel=${1}

if [ "${runlevel}" == "" ]: then
echo "Usage: ${0} <runlevel>" >&2
exit 1

fi

previous=S{PREVLEVEL }
[ "${previous}" == "" ] && previous=N

if [ ! -d /etc/rc.d/rcS{runlevel}.d ]; then
log_info_msg "/etc/rc.d/rc${runlevel}.d does not exist.\n"
exit 1

fi

if [ "Srunlevel" == "6" -o "Srunlevel" == "@" ]; then IPROMPT="no"; fi
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# Note: In ${LOGLEVEL:-7}, it is ':' 'dash' '7', not minus 7
if [ "Srunlevel" == "S" ]; then

fi

[ -r /etc/sysconfig/console ] && source /etc/sysconfig/console

dmesg -n "${LOGLEVEL:-7}"

if [ "S{IPROMPT}" == "yes" -a "S{runlevel}" == "S" ]; then

echo -e "\n\n"
echo -e "\\033[${wcol}GS{welcome_message}"
echo -e "\\033[${icol}GS{i_message}S{NORMAL}"
echo ""
read -t "S${itime}" -n 1 interactive 2>&1 > /dev/null
fi
# Make lower case
[ "S${interactive}" == "I" ] && interactive="i"
[ "S${interactive}" != "i" ] && interactive=""
# Read the state file if it exists from runlevel S
[ -r /run/interactive ] && source /run/interactive
# Stop all services marked as K, except if marked as K in the previous
# runlevel: it is the responsibility of the script to not try to kill
# a non running service
if [ "S${previous}" != "N" ]; then
for i in $§(1s -v /etc/rc.d/rc${runlevel}.d/Kx 2> /dev/null)
do
check_script_status
if [ "S{SCRIPT_STAT}" == "1" ]; then
SCRIPT_STAT="0"
continue
fi
suffix=${i#/etc/rc.d/rcS{runlevel}.d/K[0-9][0-9]}
[ -e /etc/rc.d/rcS{previous}.d/K[0-9][B-9]Ssuffix ] && continue
run ${i} stop
error_value=${?}
if [ "S${error_value}" != "0" ]; then print_error_msg; fi
done
fi
if [ "S${previous}" == "N" ]; then export IN_BOOT=1; fi
if [ "Srunlevel" == "6" -a -n "S${FASTBOOT}" ]; then
touch /fastboot
fi

# Start all services marked as S in this runlevel, except if marked as

# The total length of the distro welcome string, without escape codes

wlen=${wlen:-$(echo "Welcome to ${DISTRO}" | wc -c )}
welcome_message=${welcome_message:-"Welcome to S{INFO}S{DISTRO}S{NORMAL}"}

# The total length of the interactive string, without escape codes
ilen=$§{ilen:-$(echo "Press 'I' to enter interactive startup"

| we -c )}
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i_message=${i_message:-"Press 'S{FAILURE}IS{NORMAL}' to enter interactive startup"}

# dcol and icol are spaces before the message to center the message

# on screen. itime is the amount of wait time for the user to press a key
wcol=S(( ( S{COLUMNS} - S{wlen} ) / 2 ))
icol=8(( ( S{COLUMNS} - S{ilen} ) / 2 ))
itime=${itime:-"3"}

# S in the previous runlevel
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# it is the responsibility of the script to not try to start an already running
# service
for i in §( 1s -v /etc/rc.d/rc${runlevel}.d/S* 2> /dev/null)

do
if [ "${previous}" != "N" ]; then
suffix=${i#/etc/rc.d/rcS{runlevel}.d/S[0-9][0-9]}
[ -e /etc/rc.d/rcS{previous}.d/S[0-9][B8-9]Ssuffix ] && continue
fi
check_script_status
if [ "${SCRIPT_STAT}" == "1" ]; then
SCRIPT_STAT="0"
continue
fi
run ${i} start
error_value=${?}
if [ "S{error_value}" '= "0" ]; then print_error_msg; fi

done

# Store interactive variable on switch from runlevel S and remove if not
if [ "${runlevel}" == "S" -a "${interactive}" == "i" ]; then
echo "interactive=\"i\"" > /run/interactive
else
rm -f /run/interactive 2> /dev/null
fi

# Copy the boot log on initial boot only
if [ "${previous}" == "N" -a "S{runlevel}" != "S" ]; then
cat $BOOTLOG >> /var/log/boot.log

# Mark the end of boot
echo "-------- " >> /var/log/boot.log

# Remove the temporary file
rm -f SBOOTLOG 2> /dev/null

fi
# End rc
D.2. /lib/lsb/init-functions
#!/bin/sh
HHBHHHHRHBH R H B HBH B R AR HRHHE AR HBH B R AR HRH RS A HBHBH AR HBH RS RS HBH B R RS HRH RS RS H
#
# Begin /lib/lsb/init-funtions
#
# Description : Run Level Control Functions
#
# Authors : Gerard Beekmans - gerard@linuxfromscratch.org
# : DJ Lucas - dj@linuxfromscratch.org
# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org
#
# Version : LFS 7.0
#
# Notes : With code based on Matthias Benkmann's simpleinit-msb
# http://winterdrache.de/linux/newboot/index.html
#
# The file should be located in /lib/lsb
#
HHBHHHHRHBH R H B HBH B R AR H B R RS AR HBH B R AR HRHRE AR HBHBH AR HRH RS RS HBH B R RS HRH RS RS H

## Environmental setup
# Setup default values for environment
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umask 022
export PATH="/bin:/usr/bin:/sbin:/usr/sbin"

## Set color commands, used via echo
Please consult "man console_codes for more information
under the "ECMA-48 Set Graphics Rendition" section

Warning: when switching from a 8bit to a 9bit font,
the linux console will reinterpret the bold (1;) to
the top 256 glyphs of the 9bit font. This does

not affect framebuffer consoles

HoH R HH R H

NORMAL="\\0833[0;39m"
SUCCESS="\\033[1;32m"
WARNING="\\033[1;33m"
FAILURE="\\833[1;31m"
INFO="\\033[1;36m"
BRACKET="\\0833[1;34m"

Standard console grey
Success is green

Warnings are yellow
Failures are red
Information is light cyan
Brackets are blue

HoH R HH

# Use a colored prefix

BMPREFIX=" !
SUCCESS_PREFIX="S${SUCCESS} * S{NORMAL} "
FAILURE_PREFIX="S{FAILURE }**x**S{NORMAL} "
WARNING_PREFIX="S{WARNING} *** S{NORMAL} "
SKIP_PREFIX="S{INFO} S  S{NORMAL}"

SUCCESS_SUFFIX="${BRACKET}[S{SUCCESS} OK S{BRACKET}]S{NORMAL}"
FAILURE_SUFFIX="S${BRACKET}[S{FAILURE} FAIL ${BRACKET}]S${NORMAL}"
WARNING_SUFFIX="S{BRACKET}[S{WARNING} WARN S${BRACKET}]S{NORMAL}"
SKIP_SUFFIX="${BRACKET}[S{INFO} SKIP S{BRACKET}]S{NORMAL}"

BOOTLOG=/run/bootlog
KILLDELAY=3
SCRIPT_STAT="80"

# Set any user specified environment variables e.g. HEADLESS
[ -r /etc/sysconfig/rc.site ] && . /etc/sysconfig/rc.site

# If HEADLESS is set, use that.

# If file descriptor 1 or 2 (stdout and stderr) is not open or
# does not refer to a terminal, consider the script headless.
[ ' -t 1 -0! -t 2 ] & HEADLESS=S{HEADLESS:-yes}

if [ "xSHEADLESS" !'= "xyes" ]
then
## Screen Dimensions
# Find current screen size
if [ -z "S{COLUMNS}" ]:; then
COLUMNS=S(stty size)
COLUMNS=S{COLUMNS##x* }
fi
else
COLUMNS=86
fi

# When using remote connections, such as a serial port, stty size returns 0
if [ "S{COLUMNS}" = "@" ]; then

COLUMNS=80
fi

## Measurements for positioning result messages
COL=$((S{COLUMNS} - 8))
WwcoL=S$((s{coL} - 2))

## Set Cursor Position Commands, used via echo

SET_COL="\\0833[${COL}G" # at the S$COL char
SET_WCOL="\\833[S${WCOL}G" # at the SWCOL char
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CURS_UP="\\033[1A\\033[0G" # Up one line, at the @'th char

CURS_ZERO="\\0833[0G"
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B

# start_daemon()
# Usage: start_daemon [-f] [-n nicelevel] [-p pidfile] pathname [args...]

HoH R HHHH R HHHH R

B I

Purpose: This runs the specified program as a daemon

Inputs: -f: (force) run the program even if it is already running.
-n nicelevel: specify a nice level. See 'man nice(1)'.
-p pidfile: use the specified file to determine PIDs.
pathname: the complete path to the specified program
args: additional arguments passed to the program (pathname)

Return values (as defined by LSB exit codes):
@ - program is running or service is OK
1 - generic or unspecified error
2 - invalid or excessive argument(s)
5 - program is not installed

start_daemon()

{

local force=""

local nice="0

local pidfile=""
local pidlist=""
local retval=""

# Process arguments

while tr
do

ue

case "S${1}" in

esac
done

_f)

_n)

-p)

_*)

)

force="1"
shift 1

)

nice="${2}"
shift 2

)

pidfile="${2}"
shift 2

program="8${1}"
break

)

# Check for a valid program
if [ ! -e "${program}" ]; then return 5; fi

# Execut

e

if [ -z "S${force}" ]; then
if [ -z "${pidfile}" ]; then

# Determine the pid by discovery
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pidlist="pidofproc "S${1}""
retval="${?}"
else
# The PID file contains the needed PIDs
# Note that by LSB requirement, the path must be given to pidofproc,
# however, it is not used by the current implementation or standard.
pidlist="pidofproc -p "${pidfile}" "S{1}""
retval="${?}"
fi

# Return a value ONLY

# It is the init script's (or distribution's functions) responsibility
# to log messages!

case "S${retval}" in

0)
# Program is already running correctly, this is a
# successful start.
return 0

1)
# Program is not running, but an invalid pid file exists
# remove the pid file and continue
rm -f "${pidfile}"

3)
# Program is not running and no pidfile exists
# do nothing here, let start_deamon continue.

*)
# Others as returned by status values shall not be interpreted
# and returned as an unspecified error.
return 1

esac

fi

# Do the start!
nice -n "${nice}" "${@}"
}

HHBHBHHRHBHHHHBHBHBHHRHBHHHH B HBH B R AR HBHBHH B HBH B R AR HBHBHH R HBHBH AR HBHBHH R HBHBH RS
# killproc()
# Usage: killproc [-p pidfile] pathname [signal]

Purpose: Send control signals to running processes

Inputs: -p pidfile, uses the specified pidfile
pathname, pathname to the specified program
signal, send this signal to pathname

Return values (as defined by LSB exit codes):
© - program (pathname) has stopped/is already stopped or a
running program has been sent specified signal and stopped
successfully

HoH R H R OH H R HHHHHHH

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#

1 - generic or unspecified error

2 - invalid or excessive argument(s)

5 - program is not installed

7 - program is not running and a signal was supplied
HAHH AR
killproc()
{

local pidfile
local program
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local prefix

local progname

local signal="-TERM"
local fallback="-KILL"
local nosig

local pidlist

local retval

local pid

local delay="30"
local piddead

local dtime

# Process arguments
while true; do
case "S${1}" in
-p)
pidfile="§{2}"
shift 2

)

*)

program="8§{1}"

if [ -n "${2}" ]; then
signal="${2}"
fallback=""

else
nosig=1

fi

# Error on additional arguments

if [ -n "S${3}" ]; then
return 2
else
break
fi
esac
done

# Check for a valid program
if [ ! -e "${program}" ]; then return 5; fi

# Check for a valid signal
check_signal "S${signal}"
if [ "${?}" -ne "0" ]; then return 2; fi

# Get a list of pids

if [ -z "${pidfile}" ]; then
# determine the pid by discovery
pidlist="pidofproc "S${1}""
retval="${?}"

else
# The PID file contains the needed PIDs
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# Note that by LSB requirement, the path must be given to pidofproc,
# however, it is not used by the current implementation or standard.
pidlist="pidofproc -p "${pidfile}" "S${1}""

retval="${?}"
fi

# Return a value ONLY

# It is the init script's (or distribution's functions) responsibility

# to log messages!
case "S{retval}" in

0)
# Program is running correctly

# Do nothing here, let killproc continue.
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1)
# Program is not running, but an invalid pid file exists
# Remove the pid file.

progname=$8{program##x/}

if [[ -e "/run/${progname}.pid" ]1]; then
pidfile="/run/${progname}.pid"
rm -f "S{pidfile}"

fi

# This is only a success if no signal was passed.
if [ -n "${nosig}" ]; then
return 0
else
return 7
fi

)

3)
# Program is not running and no pidfile exists
# This is only a success if no signal was passed.
if [ -n "${nosig}" ]; then
return 0
else
return 7
fi

)

*)
# Others as returned by status values shall not be interpreted
# and returned as an unspecified error.
return 1

esacC

# Perform different actions for exit signals and control signals
check_sig_type "${signal}"

if [ "${?}" -eq "@" ]; then # Signal is used to terminate the program

# Account for empty pidlist (pid file still exists and no
# signal was given)
if [ "${pidlist}" != "" ]; then

# Kill the list of pids
for pid in ${pidlist}; do

kill -0 "S${pid}" 2> /dev/null

if [ "${?}" -ne "0" ]; then
# Process is dead, continue to next and assume all is well
continue

else
kill "S${signal}" "S${pid}" 2> /dev/null

# Wait up to ${delay}/10 seconds to for "S${pid}" to
# terminate in 10ths of a second

while [ "S${delay}" -ne "0" ]; do
kill -@ "${pid}" 2> /dev/null || piddead="1"

if [ "S${piddead}" = "1" ]; then break; fi
sleep 0.1
delay="$(( ${delay} - 1 ))"

done
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# If a fallback is set, and program is still running, then
# use the fallback

if [ -n "${fallback}" -a "S${piddead}" != "1" ]; then
kill "${fallback}" "${pid}" 2> /dev/null
sleep 1

# Check again, and fail if still running
kill -0 "${pid}" 2> /dev/null && return 1
fi
fi
done
fi

# Check for and remove stale PID files.

if [ -z "${pidfile}" ]; then
# Find the basename of Sprogram
prefix="echo "${program}" | sed 's/[*/]*$//""
progname="echo "S${program}" | sed "s@${prefix}@@""

if [ -e "/run/${progname}.pid" ]; then
rm -f "/run/${progname}.pid" 2> /dev/null
fi
else
if [ -e "${pidfile}" 1; then rm -f "${pidfile}" 2> /dev/null; fi
fi

# For signals that do not expect a program to exit, simply
# let kill do its job, and evaluate kill's return for value

else # check_sig_type - signal is not used to terminate program
for pid in ${pidlist}; do
kill "${signal}" "${pid}"
if [ "${?}" -ne "0" ]; then return 1; fi
done
fi
}

BHBHBHHRHBH B HBHBHBHHRHBHHHH B HBH B R AR HBHRHH B HBH B R AR HBHBHH R HBHBH AR HBHBHH R HBH B RS
# pidofproc()
# Usage: pidofproc [-p pidfile] pathname

#

#
# #
# Purpose: This function returns one or more pid(s) for a particular daemon #
# #
# Inputs: -p pidfile, use the specified pidfile instead of pidof #
# pathname, path to the specified program #
# #
# Return values (as defined by LSB status codes): #
# © - Success (PIDs to stdout) #
# 1 - Program is dead, PID file still exists (remaining PIDs output) #
# 3 - Program is not running (no output) #
B
pidofproc()
{

local pidfile

local program

local prefix

local progname

local pidlist

local lpids

local exitstatus="0"

# Process arguments
while true; do
case "S${1}" in
-p)
pidfile="8§{2}"
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shift 2

)

*)

program="8{1}"

if [ -n "${2}" ]; then
# Too many arguments
# Since this is status, return unknown
return 4

else
break

fi

esac
done

# If a PID file is not specified, try and find one.
if [ -z "${pidfile}" ]; then

# Get the program's basename

prefix="echo "${program}" | sed 's/[*/]*$//""

if [ -z "${prefix}" ]; then

progname="${program}"
else

progname="echo "S${program}" | sed "s@${prefix}@@""
fi

# If a PID file exists with that name, assume that is it.
if [ -e "/run/${progname}.pid" ]; then
pidfile="/run/${progname}.pid"
fi
fi

# If a PID file is set and exists, use it.
if [ -n "${pidfile}" -a -e "${pidfile}" 1; then
# Use the value in the first line of the pidfile
pidlist="/bin/head -n1 "${pidfile}""
else
# Use pidof
pidlist="pidof "S${program}""
fi

# Figure out if all listed PIDs are running.
for pid in ${pidlist}; do
kill -8 ${pid} 2> /dev/null

if [ "${?}" -eq "0" ]; then
lpids="${1lpids}${pid} "
else
exitstatus="1"
fi
done

if [ -z "${1lpids}" -a ! -f "${pidfile}" ]; then
return 3
else
echo "${lpids}"
return "${exitstatus}"
fi
}

B

# statusproc() #
# Usage: statusproc [-p pidfile] pathname #
# #
# Purpose: This function prints the status of a particular daemon to stdout #
# #
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# Inputs: -p pidfile, use the specified pidfile instead of pidof

# pathname, path to the specified program

#

# Return values:

# ® - Status printed

# 1 - Input error. The daemon to check was not specified.

B I

statusproc()

local pidfile
local pidlist

if [ "S{#}" = "0" ]; then

echo "Usage: statusproc [-p pidfle] {program}"

exit 1
fi

# Process arguments
while true; do
case "S${1}" in

-p)
pidfile="${2}"
shift 2

]

*)

if [ -n "S${2}" ]; then
echo "Too many arguments”
return 1

else
break

fi

esac
done

if [ -n "${pidfile}" 1; then
pidlist="pidofproc -p "S${pidfile}" $S@°
else
pidlist="pidofproc $@°
fi

# Trim trailing blanks

pidlist="echo "${pidlist}" | sed -r 's/ +$//'"

base="S{1##x/}"

if [ -n "${pidlist}" 1; then

/bin/echo -e "S${INFO}S${base} is running with Process" \

"ID(s) S${pidlist}.S{NORMAL}"
else

if [ -n "S{base}" -a -e "/run/${base}.pid" ]; then
/bin/echo -e "S{WARNING}S${1} is not running but" \

"/run/${base}.pid exists.S{NORMAL}"
else

if [ -n "${pidfile}" -a -e "${pidfile}" ]; then
/bin/echo -e "S{WARNING}S${1} is not running" \

"but ${pidfile} exists.S{NORMAL}"

else

/bin/echo -e "S{INFO}S${1} is not running.S{NORMAL}"

fi
fi
fi
}
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#
#
#
#
#
#
#

B i
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# timespec() #
# #
# Purpose: An internal utility function to format a timestamp #
# a boot log file. Sets the STAMP variable. #
# #
# Return value: Not used #
e

timespec()
STAMP="S$(echo “date +"%b %d %T %:z"" “hostname’) "

return ©
}

BHHRBH AR H AR H AR H AR H AR HARHH AR H AR H AR H AR H AR H B H AR H AR AR H AR AR H AR AR R AR 7
log_success_msg()
Usage: log_success_msg ["message"]

#
#
#
Purpose: Print a successful status message to the screen and #
a boot log file. #
#
#
#
#
#

Inputs: $@ - Message

HHoH R HHHH R

Return values: Not used
B L e G L e
log_success_msg()

if [ "xSHEADLESS" != "xyes" ]
then
/bin/echo -n -e "${BMPREFIX}S${@}"
/bin/echo -e "${CURS_ZERO}${SUCCESS_PREFIX}$S{SET_COL}$S{SUCCESS_SUFFIX}"
else
logmessage="echo "${@}" | sed 's/\\\033[*a-zA-Z]*.//g"'"
/bin/echo -e "${logmessage} OK"
fi
# Strip non-printable characters from log file
logmessage="echo "${@}" | sed 's/\\\033[*a-zA-Z]x*.//g"'"

timespec
/bin/echo -e "S${STAMP} ${logmessage} OK" >> ${BOOTLOG}

return @

}

log_success_msg2()
if [ "xSHEADLESS" != "xyes" ]
then

/bin/echo -n -e "${BMPREFIX}S${@}"

/bin/echo -e "${CURS_ZERO}${SUCCESS_PREFIX}$S{SET_COL}$S{SUCCESS_SUFFIX}"
else

echo " OK"
fi

echo " OK" >> ${BOOTLOG}

return 0

}

HAHH SR A
# log_failure_msg()

# Usage: log_failure_msg ["message"]

#

# Purpose: Print a failure status message to the screen and
a boot log file.

Inputs: $@ - Message

HoH o R R HH

H H R H
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# Return values: Not used #
B e G e G e
log_failure_msg()

if [ "xSHEADLESS" !'= "xyes" ]
then
/bin/echo -n -e "${BMPREFIX}S${@}"
/bin/echo -e "${CURS_ZERO}${FAILURE_PREFIX}$S{SET_COL}S$S{FAILURE_SUFFIX}"
else
logmessage="echo "${@}" | sed 's/\\\033[*a-zA-Z]x*.//g"'"
/bin/echo -e "${logmessage} FAIL"
fi

# Strip non-printable characters from log file
timespec

logmessage="echo "${@}" | sed 's/\\\033[*a-zA-Z]*.//g"'"
/bin/echo -e "S${STAMP} ${logmessage} FAIL" >> ${BOOTLOG}

return @

}

log_failure_msg2()
if [ "xSHEADLESS" != "xyes" ]
then

/bin/echo -n -e "${BMPREFIX}S${@}"

/bin/echo -e "${CURS_ZERO}${FAILURE_PREFIX}$S{SET_COL}S$S{FAILURE_SUFFIX}"
else

echo "FAIL"
fi

echo "FAIL" >> ${BOOTLOG}

return 0

}

BHHHBH AR H AR H AR H AR H AR H AR HHBRH AR H AR H AR H AR H AR H AR H AR AR H AR AR H AR AR R AR HH
log_warning_msg()
Usage: log_warning_msg ["message"]

#
#
#
Purpose: Print a warning status message to the screen and #
a boot log file. #
#
#
#

HoH R HH R

Return values: Not used
WU R H A R R
log_warning_msg()
{
if [ "xSHEADLESS" != "xyes" ]
then
/bin/echo -n -e "${BMPREFIX}S${@}"
/bin/echo -e "${CURS_ZERO}${WARNING_PREFIX}$S{SET_COL}$S{WARNING_SUFFIX}"
else
logmessage="echo "${@}" | sed 's/\\\033[*a-zA-Z]*.//g"'"
/bin/echo -e "${logmessage} WARN"
fi

# Strip non-printable characters from log file
logmessage="echo "${@}" | sed 's/\\\033[*a-zA-Z]x*.//g"'"
timespec

/bin/echo -e "S${STAMP} ${logmessage} WARN" >> ${BOOTLOG}

return 0

}

log_skip_msg()
{
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if [ "xSHEADLESS" !'= "xyes" ]
then
/bin/echo -n -e "${BMPREFIX}S${@}"
/bin/echo -e "${CURS_ZERO}${SKIP_PREFIX}$S{SET_COL}$S{SKIP_SUFFIX}"
else
logmessage="echo "${@}" | sed 's/\\\033[*a-zA-Z]*.//g"'"
/bin/echo "SKIP"
fi

# Strip non-printable characters from log file
logmessage="echo "${@}" | sed 's/\\\033[*a-zA-Z]*.//g"'"
/bin/echo "SKIP" >> ${BOOTLOG}

return 0

}

e
log_info_msg()
Usage: log_info_msg message

Purpose: Print an information message to the screen and
a boot log file. Does not print a trailing newline character.

HoHHHH R H

Return values: Not used
B e G e L
log_info_msg()

#
#
#
#
#
#
#
#

if [ "xSHEADLESS" !'= "xyes" ]
then

/bin/echo -n -e "${BMPREFIX}S${@}"
else

logmessage="echo "${@}" | sed 's/\\\033[*a-zA-Z]*.//g"'"
/bin/echo -n -e "${logmessage}"
fi

# Strip non-printable characters from log file
logmessage="echo "${@}" | sed 's/\\\033[*a-zA-Z]*.//g"'"
timespec

/bin/echo -n -e "S${STAMP} S${logmessage}" >> ${BOOTLOG}

return 0

}
log_info_msg2()

if [ "xSHEADLESS" !'= "xyes" ]

then
/bin/echo -n -e "S${@}"

else
logmessage="echo "${@}" | sed 's/\\\033[*a-zA-Z]*.//g"'"
/bin/echo -n -e "${logmessage}"

fi

# Strip non-printable characters from log file
logmessage="echo "${@}" | sed 's/\\\033[*a-zA-Z]x*.//g"'"
/bin/echo -n -e "${logmessage}" >> ${BOOTLOG}

return 0

}

e e R i
# evaluate_retval() #
# Usage: Evaluate a return value and print success or failure as appropriate #
# #
# Purpose: Convenience function to terminate an info message #
# #
# Return values: Not used #
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evaluate_retval()

{

local error_value="${?}"

if [ ${error_value} = 0 ]; then
log_success_msg2
else
log_failure_msg2
fi
}

WU HH AR R R R R
# check_signal()
# Usage: check_signal [ -{signal} ]

Purpose: Check for a valid signal. This is not defined by any LSB draft,
however, it is required to check the signals to determine if the
signals chosen are invalid arguments to the other functions.

Inputs: Accepts a single string value in the form of -{signal}

Return values:

© - Success (signal is valid

1 - Signal is not valid
HAHH AR
check_signal()

HHoH R H R HH R HH

#
#
#
#
#
#
#
#
#
#
#
#
#

{
local valsig
# Add error handling for invalid signals
valsig=" -ALRM -HUP -INT -KILL -PIPE -POLL -PROF -TERM -USR1 -USR2"
valsig="${valsig} -VTALRM -STKFLT -PWR -WINCH -CHLD -URG -TSTP -TTIN"
valsig="${valsig} -TTOU -STOP -CONT -ABRT -FPE -ILL -QUIT -SEGV -TRAP"
valsig="${valsig} -SYS -EMT -BUS -XCPU -XFSZ -0 -1 -2 -3 -4 -5 -6 -8 -9"
valsig="${valsig} -11 -13 -14 -15 "
echo "${valsig}" | grep -- " ${1} " > /dev/null
if [ "${?}" -eq "0" ]; then
return 0
else
return 1
fi
}

WU HH AR R R R R
# check_sig_type()
# Usage: check_signal [ -{signal} | {signal} ]

Purpose: Check if signal is a program termination signal or a control signal
This is not defined by any LSB draft, however, it is required to
check the signals to determine if they are intended to end a
program or simply to control it.

Inputs: Accepts a single string value in the form or -{signal} or {signal}

Return values:
0 - Signal is used for program termination
1 - Signal is used for program control
HAHH AR
check_sig_type()
{

HoH R HHHHHHHFHR

#
#
#
#
#
#
#
#
#
#
#
#
#
#

local valsig

# The list of termination signals (limited to generally used items)
valsig=" -ALRM -INT -KILL -TERM -PWR -STOP -ABRT -QUIT -2 -3 -6 -9 -14 -15 "
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echo "${valsig}" | grep -- " ${1} " > /dev/null
if [ "${?}" -eq "0" ]; then
return 0
else
return 1
fi
}
B
# wait_for_user() #
# #
# Purpose: Wait for the user to respond if not a headless system #
# #

BHHARBH AR H AR HH B H AR HHRRH AR HH B H AR H AR H AR H AR H B H AR H AR AR H AR H R H AR AR R AR HH
wait_for_user()

{

# Wait for the user by default

[ "S{HEADLESS=0}" = "@0" ] && read ENTER

return 0
}
i
# is_true() #
# #
# Purpose: Utility to test if a variable is true | yes | 1 #
# #

BHHHBH AR H AR HH B H AR H AR H AR HHBRH AR H AR H AR H AR H B H AR H AR AR H AR H B H AR AR R AR HH
is_true()
{
[ "$1"
[ "$1"

1IN Es = tyesT LTSI = e 1[N = Y 1
o
)

# End /1lib/1sb/init-functions

D.3. /etc/rc.d/init.d/mountvirtfs

#!/bin/sh
HHHH AU
# Begin mountvirtfs

#

# Description : Ensure proc, sysfs, run, and dev are mounted
#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org
# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

# Xi Ruoyao - xry111@xry111.site

#

# Version : LFS 12.0

#

B B B 2

### BEGIN INIT INFO

Mounts /run (tmpfs) and /dev (devtmpfs).
This is done only if they are not already mounted.
with the kernel config proposed in the book, dev

# Provides: mountvirtfs

# Required-Start: Sfirst

# Should-Start:

# Required-Stop:

# Should-Stop:

# Default-Start: S

# Default-Stop:

# Short-Description: Mounts various special fs needed at start
# Description: Mounts /sys and /proc virtual (kernel) filesystems.
#

#

#
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# should be automatically mounted by the kernel.
# X-LFS-Provided-By: LFS
### END INIT INFO

/1lib/1sb/init-functions

case "S${1}" in
start)
# Make sure /run is available before logging any messages
if ! mountpoint /run >/dev/null; then
mount /run || failed=1
fi

mkdir -p /run/lock
chmod 1777 /run/lock

log_info_msg "Mounting virtual file systems: S${INFO}/run"

if ! mountpoint /proc >/dev/null; then
log_info_msg2 " S{INFO}/proc"
mount -o nosuid, noexec,nodev /proc || failed=1
fi

if ! mountpoint /sys >/dev/null; then
log_info_msg2 " S${INFO}/sys"
mount -o nosuid, noexec,nodev /sys || failed=1
fi

if ! mountpoint /dev >/dev/null; then
log_info_msg2 " S${INFO}/dev"
mount -o mode=0755,nosuid /dev || failed=1
fi

mkdir -p /dev/shm
log_info_msg2 " ${INFO}/dev/shm"
mount -o nosuid,nodev /dev/shm || failed=1

mkdir -p /sys/fs/cgroup
log_info_msg2 " ${INFO}/sys/fs/cgroup"
mount -o nosuid, noexec,nodev /sys/fs/cgroup || failed=1

(exit ${failed})

evaluate_retval

if [ "${failed}" = 1 ]; then
exit 1

fi

log_info_msg "Create symlinks in /dev targeting /proc: S${INFO}/dev/stdin"
1n -sf /proc/self/fd/@ /dev/stdin || failed=1

log_info_msg2 " ${INFO}/dev/stdout"
1n -sf /proc/self/fd/1 /dev/stdout || failed=1

log_info_msg2 " ${INFO}/dev/stderr"
1n -sf /proc/self/fd/2 /dev/stderr || failed=1

log_info_msg2 " ${INFO}/dev/fd"
In -sfn /proc/self/fd /dev/fd || failed=1

if [ -e /proc/kcore ]; then

log_info_msg2 " S{INFO}/dev/core"

1n -sf /proc/kcore /dev/core || failed=1
fi

(exit ${failed})

evaluate_retval
exit Sfailed
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)

echo "Usage: ${0} {start}"

exit 1

esacC

# End mountvirtfs

D.4. /etc/rc.d/init.d/modules

#!/bin/sh

B B B B

# Begin modules
#

# Description : Module auto-loading script

#

# Authors : Zack Winkles

# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org
#

# Version : LFS 7.0

#

B L B 2

### BEGIN INIT INFO
# Provides:

# Required-Start:
# Should-Start:

# Required-Stop:
# Should-Stop:

# Default-Start:
# Default-Stop:

#

#

#

#

Short-Description:

Description:

X-LFS-Provided-By:

## END INIT INFO

modules
mountvirtfs

S

Loads required modules.
Loads modules listed in /etc/sysconfig/modules.
LFS

# Assure that the kernel has module support.

[ -e /proc/modules ]

|| exit @

/1lib/1sb/init-functions

case "S${1}" in
start)

# Exit if there's no modules file or there are no

# valid entries

[ -r /etc/sysconfig/modules ] || exit ©
grep -E -qv 'A(S|#)' /etc/sysconfig/modules || exit @

log_info_msg "Loading modules:"

# Only try to load modules if the user has actually given us
# some modules to load.

while read module args; do

# Ignore comments and blank lines.
case "Smodule" in

esac

| "#"*) continue ;;

# Attempt to load the module, passing any arguments provided.
modprobe ${module} S${args} >/dev/null

# Print the module name if successful, otherwise take note.
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if [ $? -eq @ ]; then
log_info_msg2 " ${module}"
else
failedmod="${failedmod} S${module}"
fi
done < /etc/sysconfig/modules

# Print a message about successfully loaded modules on the correct line.
log_success_msg2

# Print a failure message with a list of any modules that
# may have failed to load.
if [ -n "S${failedmod}" ]; then
log_failure_msg "Failed to load modules:${failedmod}"
exit 1
fi

*)
echo "Usage: ${0} {start}"
exit 1
esac
exit 0

# End modules

D.5. /etc/rc.d/init.d/udev

#!/bin/sh
HHHH AU
# Begin udev

#

# Description : Udev cold-plugging script

#

# Authors : Zack Winkles, Alexander E. Patrakov

# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org
# Xi Ruoyao - xry111@xry111.site

#

# Version : LFS 12.0

#

B B 2

### BEGIN INIT INFO

Device nodes are created as defined by udev.
X-LFS-Provided-By: LFS
## END INIT INFO

# Provides: udev Stime

# Required-Start: localnet

# Should-Start: modules

# Required-Stop:

# Should-Stop:

# Default-Start: S

# Default-Stop:

# Short-Description: Populates /dev with device nodes.
# Description: Mounts a tempfs on /dev and starts the udevd daemon.
#

#

#

/1lib/1sb/init-functions

case "S${1}" in
start)
log_info_msg "Populating /dev with device nodes...
if ! grep -q '[[:space:]]sysfs' /proc/mounts; then
log_failure_msg2
msg="FAILURE:\n\nUnable to create "
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msg="${msg}devices without a SysFS filesystem\n\n"
msg="${msg}After you press Enter, this system "
msg="${msg}will be halted and powered off.\n\n"
log_info_msg "Smsg"
log_info_msg "Press Enter to continue..."
wait_for_user
/etc/rc.d/init.d/halt start

fi

# Start the udev daemon to continually watch for, and act on,
# uevents
SYSTEMD_LOG_TARGET=kmsg /sbin/udevd --daemon

# Now traverse /sys in order to "coldplug" devices that have
# already been discovered

/bin/udevadm trigger --action=add --type=subsystems
/bin/udevadm trigger --action=add --type=devices
/bin/udevadm trigger --action=change --type=devices

# Now wait for udevd to process the uevents we triggered
if ! is_true "SOMIT_UDEV_SETTLE"; then

/bin/udevadm settle
fi

# If any LVM based partitions are on the system, ensure they
# are activated so they can be used.
if [ -x /sbin/vgchange ]; then /sbin/vgchange -a y >/dev/null; fi

log_success_msg2

)

*)
echo "Usage ${@0} {start}"
exit 1

esac
exit 0

# End udev

D.6. /etc/rc.d/init.d/swap

#!/bin/sh
B i
# Begin swap

#

# Description : Swap Control Script

#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org
# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0

#

B L L B

### BEGIN INIT INFO

# Provides: swap

# Required-Start: udev

# Should-Start: modules

# Required-Stop: localnet

# Should-Stop: Slocal_fs

# Default-Start: S

# Default-Stop: 0 6

# Short-Description: Activates and deactivates swap partitions.

# Description: Activates and deactivates swap partitions defined in
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#

/etc/fstab.

# X-LFS-Provided-By: LFS
### END INIT INFO

/1lib/1sb/init-functions

case

'S{1}" in

start)

log_info_msg "Activating all swap files/partitions..."
swapon -a
evaluate_retval

)

stop)

log_info_msg "Deactivating all swap files/partitions..."
swapoff -a
evaluate_retval

)

restart)

${0} stop
sleep 1
${0} start

)

status)

)

esacC

exit 0

log_success_msg "Retrieving swap status."
swapon -s

)

echo "Usage: ${0} {start|stop|restart|status}"
exit 1

)

# End swap

D.7. letc/rc.d/init.d/setclock

#!/bin/sh
HHHH AU
# Begin setclock

#

# Description : Setting Linux Clock

#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org
# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0

#

B L L 2

### BEGIN INIT INFO

HoH R H R H H R HH

Provides:

Required-Start:

Should-Start: modules

Required-Stop:

Should-Stop: Ssyslog

Default-Start: S

Default-Stop:

Short-Description: Stores and restores time from the hardware clock
Description: On boot, system time is obtained from hwclock. The

hardware clock can also be set on shutdown.
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# X-LFS-Provided-By: LFS
### END INIT INFO

/1lib/1sb/init-functions

[ -r /etc/sysconfig/clock ] && . /etc/sysconfig/clock

case "S{UTC}" in
yes|true|1)
CLOCKPARAMS="S${CLOCKPARAMS} --utc"

)

no|false|0)
CLOCKPARAMS="${CLOCKPARAMS} --localtime"

)

esacC

case ${1} in
start)
hwclock --hctosys S$S{CLOCKPARAMS} >/dev/null

)

stop)
log_info_msg "Setting hardware clock..."
hwclock --systohc S${CLOCKPARAMS} >/dev/null
evaluate_retval

)

*)
echo "Usage: ${0} {start|stop}"
exit 1

)

esacC

exit 0

D.8. /etc/rc.d/init.d/checkfs

#!/bin/sh
HHHH AU S
# Begin checkfs

Description : File System Check
Authors : Gerard Beekmans - gerard@linuxfromscratch.org
A. Luebke - luebke@users.sourceforge.net
DJ Lucas - dj@linuxfromscratch.org
Update : Bruce Dubbs - bdubbs@linuxfromscratch.org
Version : LFS 7.0

Based on checkfs script from LFS-3.1 and earlier.

From man fsck

0 - No errors

1 - File system errors corrected

2 - System should be rebooted

4 - File system errors left uncorrected
8 - Operational error

16 - Usage or syntax error

32 - Fsck canceled by user request

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
# 128 - Shared library error
#

#

I
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### BEGIN INIT INFO

# Provides: checkfs

# Required-Start: udev swap

# Should-Start:

# Required-Stop:

# Should-Stop:

# Default-Start: S

# Default-Stop:

# Short-Description: Checks local filesystems before mounting.
# Description: Checks local filesystems before mounting.
# X-LFS-Provided-By: LFS

### END INIT INFO

/1lib/1sb/init-functions

case "S${1}" in
start)

if [ -f /fastboot ]; then
msg="/fastboot found, will omit "
msg="${msg} file system checks as requested.\n"
log_info_msg "S${msg}"
exit ©

fi

log_info_msg "Mounting root file system in read-only mode. ..
mount -n -o remount,ro / >/dev/null

if [ ${?} '= 0 ]; then
log_failure_msg2
msg="\n\nCannot check root "
msg="${msg}filesystem because it could not be mounted "
msg="${msg}in read-only mode.\n\n"
msg="${msg}After you press Enter, this system will be "
msg="${msg}halted and powered off.\n\n"
log_failure_msg "S${msg}"

log_info_msg "Press Enter to continue..."
wait_for_user
/etc/rc.d/init.d/halt start
else
log_success_msg2
fi

if [ -f /forcefsck ]; then
msg="/forcefsck found, forcing file"
msg="${msg} system checks as requested."
log_success_msg "Smsg"
options="-f"

else
options=""

fi

log_info_msg "Checking file systems..."
# Note: -a option used to be -p; but this fails e.g. on fsck.minix
if is_true "SVERBOSE_FSCK"; then
fsck ${options} -a -A -C -T
else
fsck ${options} -a -A -C -T >/dev/null
fi

error_value=${?}
if [ "S${error_value}" = @ ]; then

log_success_msg2
fi
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if [ "S${error_value}" = 1 ]; then
msg="\nWARNING:\n\nFile system errors "
msg="${msg}were found and have been corrected.\n"
msg="$8{msg} You may want to double-check that "
msg="${msg}everything was fixed properly."
log_warning_msg "Smsg"

fi

if [ "S{error_value}" = 2 -o "S${error_value}" = 3 ]; then
msg="\nWARNING:\n\nFile system errors "
msg="${msg}were found and have been "
msg="${msg}corrected, but the nature of the "
msg="${msg}errors require this system to be rebooted.\n\n"
msg="${msg}After you press enter,
msg="${msg}this system will be rebooted\n\n"
log_failure_msg "Smsg"

log_info_msg "Press Enter to continue..."
wait_for_user
reboot -f

fi

if [ "S{error_value}" -gt 3 -a "S${error_value}" -1t 16 ]; then
msg="\nFAILURE:\n\nFile system errors "
msg="${msg}were encountered that could not be "
msg="${msg}fixed automatically.\nThis system "
msg="${msg}cannot continue to boot and will "
msg="${msg}therefore be halted until those "
msg="${msg}errors are fixed manually by a "
msg="$8{msg}System Administrator.\n\n"
msg="${msg}After you press Enter, this system will be "
msg="${msg}halted and powered off.\n\n"
log_failure_msg "Smsg"

log_info_msg "Press Enter to continue..."
wait_for_user
/etc/rc.d/init.d/halt start

fi

if [ "S${error_value}" -ge 16 ]; then
msg="FAILURE:\n\nUnexpected failure "
msg="$8{msg}running fsck. Exited with error "
msg="${msg} code: S{error_value}.\n"
log_info_msg Smsg
exit S${error_value}

fi
exit 0
*) LA
echo "Usage: ${0} {start}"
exit 1
esac

# End checkfs

D.9. /etc/rc.d/init.d/mountfs

#!/bin/sh
HHHH AU
# Begin mountfs

#

# Description : File System Mount Script

#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org
# DJ Lucas - dj@linuxfromscratch.org
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# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org
#

# Version : LFS 7.0

#

B

### BEGIN INIT INFO

# Provides: Slocal_fs

# Required-Start: udev checkfs

# Should-Start: modules

# Required-Stop: localnet

# Should-Stop:

# Default-Start: S

# Default-Stop: 0 6

# Short-Description: Mounts/unmounts local filesystems defined in /etc/fstab.
# Description: Remounts root filesystem read/write and mounts all

# remaining local filesystems defined in /etc/fstab on

# start. Remounts root filesystem read-only and unmounts
# remaining filesystems on stop.

# X-LFS-Provided-By: LFS

### END INIT INFO

/1lib/1sb/init-functions

case "S${1}" in
start)
log_info_msg "Remounting root file system in read-write mode..."
mount --options remount,rw / >/dev/null
evaluate_retval

# Remove fsck-related file system watermarks.
rm -f /fastboot /forcefsck

# Make sure /dev/pts exists
mkdir -p /dev/pts

# This will mount all filesystems that do not have _netdev in
# their option list. _netdev denotes a network filesystem.

log_info_msg "Mounting remaining file systems..."
failed=0

mount --all --test-opts no_netdev >/dev/null || failed=1
evaluate_retval

exit Sfailed

)

stop)
# Don't unmount virtual file systems like /run
log_info_msg "Unmounting all other currently mounted file systems..."
# Ensure any loop devices are removed
losetup -D
umount --all --detach-loop --read-only \
--types notmpfs, nosysfs, nodevtmpfs, noproc, nodevpts >/dev/null
evaluate_retval

# Make sure / is mounted read only (umount bug)
mount --options remount,ro /

# Make all LVM volume groups unavailable, if appropriate
# This fails if swap or / are on an LVM partition
#if [ -x /sbin/vgchange ]; then /sbin/vgchange -an > /dev/null; fi
if [ -r /etc/mdadm.conf ]; then
log_info_msg "Mark arrays as clean..."
mdadm --wait-clean --scan
evaluate_retval
fi
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*)
echo "Usage: ${0} {start|stop}"
exit 1

esacC

# End mountfs

D.10. /etc/rc.d/init.d/udev_retry

#!/bin/sh
B G G e T T e g
# Begin udev_retry

#

# Description : Udev cold-plugging script (retry)

#

# Authors : Alexander E. Patrakov

# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org
# Bryan Kadzban -

#

# Version : LFS 7.0

#

B L B 2

### BEGIN INIT INFO

# Provides: udev_retry

# Required-Start: udev

# Should-Start: Slocal_fs cleanfs

# Required-Stop:

# Should-Stop:

# Default-Start: S

# Default-Stop:

# Short-Description: Replays failed uevents and creates additional devices.
# Description: Replays any failed uevents that were skipped due to

# slow hardware initialization, and creates those needed
# device nodes

# X-LFS-Provided-By: LFS

### END INIT INFO

/1lib/1sb/init-functions

case "S${1}" in
start)
log_info_msg "Retrying failed uevents, if any..."

rundir=/run/udev
# From Debian: "copy the rules generated before / was mounted
# read-write":

for file in S${rundir}/tmp-rules--*; do
dest=$§{file##*tmp-rules--}

[ "Sdest" = '%x' ] && break
cat $file >> /etc/udev/rules.d/Sdest
rm -f S$file

done

# Re-trigger the uevents that may have failed,
# in hope they will succeed now
/bin/sed -e 's/#.%S//' /etc/sysconfig/udev_retry | /bin/grep -v 'A§' | \
while read line ; do
for subsystem in $line ; do
/bin/udevadm trigger --subsystem-match=Ssubsystem --action=add
done
done

362



JIunykc c nyns - Bepcus 12.2

# Now wait for udevd to process the uevents we triggered

if | is_true "SOMIT_UDEV_RETRY_SETTLE"; then
/bin/udevadm settle

fi

evaluate_retval

)

*)
echo "Usage ${@} {start}"
exit 1

esac
exit 0

# End udev_retry

D.11. /etc/rc.d/init.d/cleanfs

#!/bin/sh
HHHH AU
# Begin cleanfs

#

# Description : Clean file system

#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org
# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0

#

B L L 2

### BEGIN INIT INFO

# Provides: cleanfs

# Required-Start: Slocal_fs

# Should-Start:

# Required-Stop:

# Should-Stop:

# Default-Start: S

# Default-Stop:

# Short-Description: Cleans temporary directories early in the boot process.
# Description: Cleans temporary directories /run, /var/lock, and

# optionally, /tmp. cleanfs also creates /run/utmp

# and any files defined in /etc/sysconfig/createfiles.
# X-LFS-Provided-By: LFS

### END INIT INFO

/1lib/1sb/init-functions

# Function to create files/directory on boot.
create_files()

# Input to file descriptor 9 and output to stdin (redirection)
exec 9>&0 < /etc/sysconfig/createfiles

while read name type perm usr grp dtype maj min junk
do
# Ignore comments and blank lines.
case "S${name}" in
“"|\#*) continue ;;
esac

# Ignore existing files.

if [ ' -e "S${name}" ]; then
# Create stuff based on its type.
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case "${type}" in
dir)
mkdir "${name}"

file)
:> "${name}"
devj'
case "${dtype}" in
char)
mknod "${name}" c S${maj} S{min}
block)
mknod "${name}" b S{maj} S{min}
pipe)
mknod "${name}" p
*) 1
log_warning_msg "\nUnknown device type: ${dtype}"
esac .
*) 1

log_warning_msg "\nUnknown type: ${type}"
continue

esac

# Set up the permissions, too.
chown ${usr}:S${grp} "S{name}"
chmod ${perm} "${name}"
fi
done

# Close file descriptor 9 (end redirection)
exec 0>&9 9>&-
return @

}

case "S${1}" in
start)
log_info_msg "Cleaning file systems:"

if [ "S{SKIPTMPCLEAN}" = "" ]; then

log_info_msg2 " /tmp"

cd /tmp &&

find . -xdev -mindepth 1 ! -name lost+found -delete || failed=1
fi

> /run/utmp

if grep -q 'Autmp:' /etc/group ; then
chmod 664 /run/utmp
chgrp utmp /run/utmp

fi

(exit ${failed})
evaluate_retval

if grep -E -qv '~ (#|8)' /etc/sysconfig/createfiles 2>/dev/null; then
log_info_msg "Creating files and directories...
create_files # Always returns ©
evaluate_retval

fi

exit Sfailed

364



JIunykc c nyns - Bepcus 12.2

*)
echo "Usage: ${0} {start}"
exit 1

esacC

# End cleanfs

D.12. /etc/rc.d/init.d/console

#!/bin/sh
HHHH AU S
# Begin console

local as defined by /etc/sysconfig/console.
X-LFS-Provided-By: LFS
## END INIT INFO

#

# Description : Sets keymap and screen font

#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org
# Alexander E. Patrakov

# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0

#

HHBHHHHRHBHH B H B HBH B R AR HRH RS AR HBH B R AR HBH RS A S HBHBH AR HRH RS RS HBH B R RS HRH RS RS H
### BEGIN INIT INFO

# Provides: console

# Required-Start: Slocal_fs

# Should-Start: udev_retry

# Required-Stop:

# Should-Stop:

# Default-Start: S

# Default-Stop:

# Short-Description: Sets up a localised console.

# Description: Sets up fonts and language settings for the user's
#

#

#

/1lib/1sb/init-functions

# Native English speakers probably don't have /etc/sysconfig/console at all
[ -r /etc/sysconfig/console ] && . /etc/sysconfig/console

failed=0
case "S${1}" in
start)
# See if we need to do anything
if [ -z "S{KEYMAP}" ] & [ -z "S{KEYMAP_CORRECTIONS}" ] &&
[ -z "S{FONT}" ] & [ -z "S{LEGACY_CHARSET}" ] &&
I is_true "S${UNICODE}"; then
exit ©
fi

# There should be no bogus failures below this line!
log_info_msg "Setting up Linux console..."

# Figure out if a framebuffer console is used
[ -d /sys/class/graphics/fbcon ] && use_fb=1 || use_fb=0

# Figure out the command to set the console into the

# desired mode

is_true "S{UNICODE}" &&
MODE_COMMAND="echo -en '\033%G' && kbd_mode -u" ||
MODE_COMMAND="echo -en '\033%@\033(K' && kbd_mode -a"
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# On framebuffer consoles, font has to be set for each vt in
# UTF-8 mode. This doesn't hurt in non-UTF-8 mode also.

I is_true "S${use_fb}" || [ -z "S{FONT}" ] ||
MODE_COMMAND="${MODE_COMMAND} && setfont S{FONT}"

Apply that command to all consoles mentioned in
/etc/inittab. Important: in the UTF-8 mode this should
happen before setfont, otherwise a kernel bug will
show up and the unicode map of the font will not be
used.

H H H HH

for TTY in “grep 'A[*#].*respawn:/sbin/agetty' /etc/inittab |
grep -o ‘\btty[[:digit:]]*\b""
do
openvt -f -w -c S{TTY#tty} -- \
/bin/sh -c "S${MODE_COMMAND}" || failed=1
done

# Set the font (if not already set above) and the keymap
[ "S{use_fb}" == "1" ] || [ -z "S{FONT}" ] || setfont SFONT || failed=1

[ -z "S{KEYMAP}" 1 ||
loadkeys S{KEYMAP} >/dev/null 2>&1 ||
failed=1

[ -z "S{KEYMAP_CORRECTIONS}" ] ||
loadkeys S{KEYMAP_CORRECTIONS} >/dev/null 2>&1 ||
failed=1

# Convert the keymap from SLEGACY_CHARSET to UTF-8

-z "SLEGACY_CHARSET" ] ||

dumpkeys -c "SLEGACY_CHARSET" | loadkeys -u >/dev/null 2>&1 ||
failed=1

—

# If any of the commands above failed, the trap at the
# top would set Sfailed to 1

( exit Sfailed )

evaluate_retval

exit $failed

*)
echo "Usage: ${0} {start}"
exit 1

esacC

# End console

D.13. /etc/rc.d/init.d/localnet

#!/bin/sh
HHHH AU
# Begin localnet

#

# Description : Loopback device

#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org
# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0

#

B
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### BEGIN INIT INFO

#
#
#
#
#
#
#
#
#
#
#
#

[ -r /etc/sysconfig/network ] && .
[ -r /etc/hostname ] && HOSTNAME='cat /etc/hostname’

Provides:
Required-Start:
Should-Start:
Required-Stop:
Should-Stop:
Default-Start:
Default-Stop:

Short-Description:

Description:

X-LFS-Provided-By:
## END INIT INFO

localnet
mountvirtfs
modules

S
0 6
Starts the local network.

Sets the hostname of the machine and starts the

loopback interface.
LFS

/1lib/1sb/init-functions

case "S${1}" in

start)

log_info_msg "Bringing up the loopback interface..."

ip addr add 127.0.0.1/8 label lo dev lo

ip link set lo up
evaluate_retval

log_info_msg "Setting hostname to ${HOSTNAME}..."

hostname ${HOSTNAME }

evaluate_retval

)

stop)

log_info_msg "Bringing down the loopback interface..."”

ip link set lo down

evaluate_retval

)

restart)
${0} stop
sleep 1
${0} start

)

status)

echo "Hostname is: $(hostname)"

ip link show lo

)

)

exit 1

echo "Usage: ${0} {start|stop|restart|status}"

)

esacC

exit 0

#

End localnet

D.14. /etc/rc.d/init.d/sysctl

#!/bin/sh

B L L B 2

#
#
#
#
#

Begin sysctl

Description : File uses /etc/sysctl.conf to set kernel runtime

parameters

/etc/sysconfig/network
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# Authors : Nathan Coulson (nathan@linuxfromscratch.org)

# Matthew Burgress (matthew@linuxfromscratch.org)
# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0

#

B

### BEGIN INIT INFO

/etc/sysctl.conf. See 'man sysctl(8)'.
X-LFS-Provided-By: LFS
## END INIT INFO

# Provides: sysctl

# Required-Start: mountvirtfs

# Should-Start: console

# Required-Stop:

# Should-Stop:

# Default-Start: S

# Default-Stop:

# Short-Description: Makes changes to the proc filesystem
# Description: Makes changes to the proc filesystem as defined in
#

#

#

/1lib/1sb/init-functions

case "S${1}" in
start)
if [ -f "/etc/sysctl.conf" ]; then
log_info_msg "Setting kernel runtime parameters..."
sysctl -q -p
evaluate_retval
fi

status)
sysctl -a
*)
echo "Usage: ${0} {start|status}"
exit 1
esac
exit 0

# End sysctl

D.15. /etc/rc.d/init.d/sysklogd

#!/bin/sh
HHHH AU
# Begin sysklogd

#

# Description : Sysklogd loader

#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org

# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org LFS12.1

# Remove kernel log daemon. The functionality has been
# merged with syslogd.

#

# Version : LFS 7.0

#

B
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### BEGIN INIT INFO

# Provides: Ssyslog

# Required-Start: Sfirst localnet

# Should-Start:

# Required-Stop: Slocal_fs

# Should-Stop: sendsignals

# Default-Start: 2345

# Default-Stop: 016

# Short-Description: Starts system log daemon.
# Description: Starts system log daemon.
# /etc/fstab.

# X-LFS-Provided-By: LFS

### END INIT INFO

/1lib/1sb/init-functions

case "S${1}" in
start)
log_info_msg "Starting system log daemon..."
parms=${SYSKLOGD_PARMS-'-m @'}
start_daemon /sbin/syslogd Sparms
evaluate_retval

)

stop)
log_info_msg "Stopping system log daemon..."
killproc /sbin/syslogd
evaluate_retval

)

reload)
log_info_msg "Reloading system log daemon config file..."
pid="pidofproc syslogd"
kill -HUP "S${pid}"
evaluate_retval

)

restart)
${0} stop
sleep 1
${0} start

)

status)
statusproc /sbin/syslogd

)

*)
echo "Usage: ${0} {start|stop|reload|restart|status}"”
exit 1

esac
exit 0

# End sysklogd

D.16. /etc/rc.d/init.d/network

#!/bin/sh
HHHH AU
# Begin network

#

# Description : Network Control Script

#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org
# Nathan Coulson - nathan@linuxfromscratch.org
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# Kevin P. Fleming - kpfleming@linuxfromscratch.org
# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0

#

HAHH SRR AR
### BEGIN INIT INFO

# Provides: Snetwork

# Required-Start: Slocal_fs localnet swap

# Should-Start: Ssyslog firewalld iptables nftables

# Required-Stop: Slocal_fs localnet swap

# Should-Stop: Ssyslog firewalld iptables nftables

# Default-Start: 2345

# Default-Stop: 016

# Short-Description: Starts and configures network interfaces.
# Description: Starts and configures network interfaces.
# X-LFS-Provided-By: LFS

### END INIT INFO

case "S${1}" in

start)
# if the default route exists, network is already configured
if ip route | grep -q "Adefault"; then return 0; fi
# Start all network interfaces
for file in /etc/sysconfig/ifconfig.*
do

interface=${file##x*/ifconfig.}

# Skip if S$file is * (because nothing was found)
if [ "S${interface}" = "*" ]; then continue; fi

/sbin/ifup ${interface}
done

)

stop)
# Unmount any network mounted file systems
umount --all --force --types nfs,cifs,nfs4

# Reverse list

net_files=""
for file in /etc/sysconfig/ifconfig.*
do

net_files="${file} ${net_files}"
done

# Stop all network interfaces
for file in ${net_files}
do
interface=${file##x*/ifconfig.}

# Skip if S$file is * (because nothing was found)
if [ "S${interface}" = "*" ]; then continue; fi

# See if interface exists
if [ ! -e /sys/class/net/$Sinterface ]; then continue; fi

# Is interface UP?
ip link show $interface 2>/dev/null | grep -q "state UP"
if [ $? -ne © ]; then continue; fi

/sbin/ifdown ${interface}
done

)
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res

)

esac
exit 0

# End

tart)

${0} stop
sleep 1
${0} start

echo "Usage: ${0} {start|stop|restart}"

exit 1

)

network

D.17. /etc/rc.d/init.d/sendsignals

#!/bin

L L B B 2

# Begi
#
# Desc
#
# Auth
#
# Upda
#
# Vers
#

B L B B

### BE
# Prov
# Requ
# Shou
# Requ
# Shou
# Defa
# Defa
# Shor
# Desc
# X-LF
### EN

/1ib

case "
sto

/sh

n sendsignals

ription : Sendsignals Script

ors : Gerard Beekmans - gerard@linuxfromscratch.org
DJ Lucas - dj@linuxfromscratch.org

te : Bruce Dubbs - bdubbs@linuxfromscratch.org

ion : LFS 7.0

GIN INIT INFO

ides: sendsignals

ired-Start:

ld-Start:

ired-Stop: Slocal_fs swap localnet

1d-Stop:

ult-Start:

ult-Stop: 0 6

t-Description: Attempts to kill remaining processes.
ription: Attempts to kill remaining processes.
S-Provided-By: LFS

D INIT INFO

/1sb/init-functions

S{1}" in

p)

omit=$(pidof mdmon)
[ -n "Somit" ] && omit="-o Somit"

log_info_msg "Sending all processes the TERM signal..."
killall5 -15 Somit
error_value=${?}

sleep S{KILLDELAY}

if [ "S{error_value}" = 0 -o "S${error_value}" = 2 ]; then
log_success_msg

else
log_failure_msg

fi

log_info_msg "Sending all processes the KILL signal..."

killall5 -9 Somit
error_value=${?}
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sleep S{KILLDELAY}

if [ "S${error_value}" = 0 -o "S${error_value}" = 2 ]; then
log_success_msg

else

log_failure_msg

fi

)

)

echo "Usage: ${0} {stop}"

exit 1

)

esac
exit 0

# End sendsignals

D.18. /etc/rc.d/init.d/reboot

#!/bin/sh

B L B 2

# Begin reboot
Description
Authors

Updates

Version

#
#
#
#
#
#
#
#
#
#
# Notes
#

#

#

### BEGIN INIT INFO
# Provides:

# Required-Start:
# Should-Start:

# Required-Stop:
# Should-Stop:

# Default-Start:
# Default-Stop:

#

#

#

#

Short-Description:

Description:

X-LFS-Provided-By:

## END INIT INFO

: LFS 7.0

: Reboot Scripts

reboot
Slast

6

Reboots the system.
Reboots the System.

LFS

/1lib/1sb/init-functions

case "S${1}" in
start)

log_info_msg "Restarting system..."

reboot -d -f -i

)

)

echo "Usage: ${0} {start}"

exit 1

)

: Gerard Beekmans - gerard@linuxfromscratch.org
DJ Lucas - dj@linuxfromscratch.org

: Bruce Dubbs - bdubbs@linuxfromscratch.org

: Pierre Labastie - pierre@linuxfromscratch.org

: Update March 24th, 2022: change "stop" to "start".
Add the $last facility to Required-start

HHHHAAAAAAAAAAAAAAAAAAAAAAAAAAAAHAHAHAHAHA A
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esacC

# End reboot

D.19. /etc/rc.d/init.d/halt

#!/bin/sh
R R e e R e R
# Begin halt

#

# Description : Halt Script

#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org
# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

# : Pierre Labastie - pierre@linuxfromscratch.org
#

# Version : LFS 7.0

#

# Notes : Update March 24th, 2022: change "stop" to "start".
# Add the S$last facility to Required-start

#
R R e R R e
### BEGIN INIT INFO

# Provides: halt

# Required-Start: Slast

# Should-Start:

# Required-Stop:

# Should-Stop:

# Default-Start: 0

# Default-Stop:

# Short-Description: Halts the system.

# Description: Halts the System.

# X-LFS-Provided-By: LFS

### END INIT INFO

case "S${1}" in
start)
halt -d -f -i -p

)

echo "Usage: {start}"
exit 1

esac

# End halt

D.20. /etc/rc.d/init.d/template

#!/bin/sh
R i
# Begin scriptname

#

# Description

#

# Authors

#

# Version : LFS x.x

#

# Notes

#
B R R i
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### BEGIN INIT INFO
# Provides: template
# Required-Start:

# Should-Start:

# Required-Stop:

# Should-Stop:

# Default-Start:

# Default-Stop:

# Short-Description:

# Description:

# X-LFS-Provided-By:

### END INIT INFO

/1lib/1sb/init-functions

case "S${1}" in

start)
log_info_msg "Starting..."

# if it is possible to use start_daemon
start_daemon fully_qualified_path

# if it is not possible to use start_daemon

# (command to start the daemon is not simple enough)
if ! pidofproc daemon_name_as_reported_by_ps >/dev/null; then

command_to_start_the_service

fi
evaluate_retval

)

stop)
log_info_msg "Stopping..."
# if it is possible to use killproc
killproc fully_qualified_path
# if it is not possible to use killproc
# (the daemon shouldn't be stopped by killing it)
if pidofproc daemon_name_as_reported_by_ps >/dev/null; then
command_to_stop_the_service
fi
evaluate_retval

)

restart)
${0} stop
sleep 1
${0} start
*)
echo "Usage: ${0} {start|stop|restart}"
exit 1
esac
exit 0

# End scriptname

D.21. /etc/sysconfig/modules

B
# Begin /etc/sysconfig/modules

#

# Description : Module auto-loading configuration

#

# Authors

#

# Version : 00.00

#
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Notes : The syntax of this file is as follows:
<module> [<argl> <arg2> ...]

passed to the module should follow it. The line deliminator is either
a space or a tab.

#

#

#

# Each module should be on its own line, and any options that you want

#

#

HAHH SRR AR

# End /etc/sysconfig/modules

D.22. /etc/sysconfig/createfiles

G G G e e g
# Begin /etc/sysconfig/createfiles

# Description : Createfiles script config file
Authors
Version : 00.00
Notes : The syntax of this file is as follows:

if type is equal to "file" or "dir"

<filename> <type> <permissions> <user> <group>

if type is equal to "dev"

<filename> <type> <permissions> <user> <group> <devtype>
<major> <minor>

#
#
#
#
#
#
#
#
#
#
#
#
#
# <filename> is the name of the file which is to be created

# <type> is either file, dir, or dev.

# file creates a new file

# dir creates a new directory

# dev creates a new device

# <devtype> is either block, char or pipe

# block creates a block device

# char creates a character device

# pipe creates a pipe, this will ignore the <major> and
# <minor> fields

# <major> and <minor> are the major and minor numbers used for
# the device.

HAHH SRR AR

# End /etc/sysconfig/createfiles

D.23. /etc/sysconfig/udev-retry

HHHH R R R R
# Begin /etc/sysconfig/udev_retry

#

# Description : udev_retry script configuration

#

# Authors

#

# Version : 00.00

#

# Notes : Each subsystem that may need to be re-triggered after mountfs
# runs should be listed in this file. Probable subsystems to be
# listed here are rtc (due to /var/lib/hwclock/adjtime) and sound
# (due to both /var/lib/alsa/asound.state and /usr/sbin/alsactl).
# Entries are whitespace-separated.
B

rtc

# End /etc/sysconfig/udev_retry
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D.24. /sbin/ifup

#!/bin/sh
B G B B G

# Begin /sbin/ifup

#

# Description : Interface Up

#

# Authors : Nathan Coulson - nathan@linuxfromscratch.org

# Kevin P. Fleming - kpfleming@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

# DJ Lucas - dj@linuxfromscratch.org

#

# Version : LFS 7.7

#

# Notes : The IFCONFIG variable is passed to the SERVICE script

# in the /lib/services directory, to indicate what file the
# service should source to get interface specifications.

#

B
up()

{

log_info_msg "Bringing up the ${1} interface..."

if ip link show $1 > /dev/null 2>&1; then
link_status="ip link show $1°

if [ -n "${link_status}" ]; then
if ! echo "${link_status}" | grep -q UP; then
ip link set $1 up
fi
fi

else
log_failure_msg "Interface S{IFACE} doesn't exist."
exit 1

fi

evaluate_retval

}

RELEASE="7.7"

USAGE="Usage: $0 [ -hV ] [--help] [--version] interface"
VERSTR="LFS ifup, version ${RELEASE}"

while [ $# -gt @ ]; do
case "$1" in
--help | -h) help="y"; break ;;

--version | -V) echo "S{VERSTR}"; exit @ ;;

-%) echo "ifup: ${1}: invalid option" >&2
echo "S{USAGE}" >& 2
exit 2 ;;
*) break ;;
esac

done

if [ -n "Shelp" ]; then
echo "${VERSTR}"
echo "S{USAGE}"
echo
cat << HERE_EOF
ifup is used to bring up a network interface. The interface
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parameter, e.g. eth® or eth8:2, must match the trailing part of the
interface specifications file, e.g. /etc/sysconfig/ifconfig.eth@:2.

HERE _EOF

exit ©
fi
file=/etc/sysconfig/ifconfig.${1}

# Skip backup files
[ "S{file}" = "S{file%""~""}" ] || exit @

/1lib/1sb/init-functions

if [ ' -r "${file}" ]; then
log_failure_msg "Unable to bring up ${1} interface! ${file} is missing or cannot be accessed."

exit 1
fi
$file
if [ "$IFACE" = "" ]; then
log_failure_msg "Unable to bring up ${1} interface! ${file} does not define an interface [IFACE]."
exit 1
fi

# Do not process this service if started by boot, and ONBOOT
# is not set to yes

if [ "S{IN_BOOT}" = "1" -a "S${ONBOOT}" != "yes" ]; then
exit ©

fi

# Bring up the interface

if [ "SVIRTINT" != "yes" ]; then
up S{IFACE}

fi

for S in S${SERVICE}; do
if [ ! -x "/lib/services/${S}" ]; then
MSG="\nUnable to process ${file}. Either "
MSG="${MSG}the SERVICE 'S${S} was not present "
MSG="${MSG}or cannot be executed."
log_failure_msg "S$MSG"

exit 1
fi
done
#if [ "S{SERVICE}" = "wpa" ]; then log_success_msg; fi

# Create/configure the interface
for S in ${SERVICE}; do

IFCONFIG=S8{file} /lib/services/S${S} S{IFACE} up
done

# Set link up virtual interfaces

if [ "S{VIRTINT}" == "yes" ]; then
up S{IFACE}

fi

# Bring up any additional interface components
for I in SINTERFACE_COMPONENTS; do up $I; done

# Set MTU if requested. Check if MTU has a "good" value.
if test -n "S${MTU}"; then
if [[ ${MTU} =~ *[0-9]+$ 1] && [[ $MTU -ge 68 ]] ; then
for I in SIFACE SINTERFACE_COMPONENTS; do
ip link set dev SI mtu SMTU;
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done
else
log_info_msg2 "Invalid MTU $MTU"
fi
fi

# Set the route default gateway if requested
if [ -n "S{GATEWAY}" ]; then
if ip route | grep -q default; then
log_warning_msg "Gateway already setup; skipping."
else
log_info_msg "Adding default gateway S{GATEWAY} to the S${IFACE} interface..."
ip route add default via S{GATEWAY} dev S{IFACE}
evaluate_retval
fi
fi

# End /sbin/ifup

D.25. /sbin/ifdown

#!/bin/bash
HHHH AU S
# Begin /sbin/ifdown

in the /lib/services directory, to indicate what file the
service should source to get interface specifications.

#

# Description : Interface Down

#

# Authors : Nathan Coulson - nathan@linuxfromscratch.org

# Kevin P. Fleming - kpfleming@linuxfromscratch.org
# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0

#

# Notes : the IFCONFIG variable is passed to the scripts found
#

#

#

#

HHHHAAAAAAAAAAAAAAAAAAAAAAAAAAAAHAHAHAHAHA A
RELEASE="7.0"

USAGE="Usage: $8 [ -hV ] [--help] [--version] interface"
VERSTR="LFS ifdown, version ${RELEASE}"

while [ $# -gt @ ]; do
case "$1" in
--help | -h) help="y"; break ;;

--version | -V) echo "S{VERSTR}"; exit @ ;;

-%) echo "ifup: ${1}: invalid option" >&2
echo "S{USAGE}" >& 2
exit 2 ;;
*) break ;;
esac

done

if [ -n "Shelp" ]; then

echo "${VERSTR}"

echo "S$S{USAGE}"

echo

cat << HERE_EOF
ifdown is used to bring down a network interface. The interface
parameter, e.g. eth® or eth®:2, must match the trailing part of the
interface specifications file, e.g. /etc/sysconfig/ifconfig.eth@:2.
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HERE _EOF

exit ©
fi
file=/etc/sysconfig/ifconfig.${1}

# Skip backup files
[ "S{file}" = "S{file%""~""}" ] || exit @

/1lib/1sb/init-functions

if [ ! -r "${file}" ]; then
log_warning_msg "${file} is missing or cannot be accessed."

exit 1

fi

. S${file}

if [ "SIFACE" = "" ]; then
log_failure_msg "${file} does not define an interface [IFACE]."
exit 1

fi

# We only need to first service to bring down the interface
S="echo ${SERVICE} | cut -f1 -d"

if ip link show S${IFACE} > /dev/null 2>&1; then
if [ -n "S${S}" -a -x "/lib/services/S${S}" ]; then
IFCONFIG=$8{file} /lib/services/${S} S{IFACE} down
else
MSG="Unable to process ${file}. Either "
MSG="${MSG}the SERVICE variable was not set "
MSG="${MSG}or the specified service cannot be executed."
log_failure_msg "$MSG"
exit 1
fi
else
log_warning_msg "Interface ${1} doesn't exist."
fi

# Leave the interface up if there are additional interfaces in the device
link_status="ip link show S{IFACE} 2>/dev/null’

if [ -n "${link_status}" ]; then
if [ "S(echo "${link_status}" | grep UP)" != "" ]; then
if [ "S(ip addr show S{IFACE} | grep 'inet ')" == "" ]; then
log_info_msg "Bringing down the ${IFACE} interface..."
ip link set S{IFACE} down
evaluate_retval
fi
fi
fi

# End /sbin/ifdown

D.26. /lib/services/ipv4-static

#!/bin/sh
HHHH AU
# Begin /lib/services/ipv4-static

#

# Description : IPV4 Static Boot Script

#

# Authors : Nathan Coulson - nathan@linuxfromscratch.org

# Kevin P. Fleming - kpfleming@linuxfromscratch.org
# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#
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# Version : LFS 7.0
#
B e L L B T Gt

/1lib/1sb/init-functions
. ${IFCONFIG}

if [ -z "S{IP}" ]; then
log_failure_msg "\nIP variable missing from ${IFCONFIG}, cannot continue."
exit 1

fi

if [ -z "S{PREFIX}" -a -z "S{PEER}" ]; then
log_warning_msg "\nPREFIX variable missing from ${IFCONFIG}, assuming 24."
PREFIX=24
args="${args} S{IP}/S{PREFIX}"

elif [ -n "S{PREFIX}" -a -n "S$S{PEER}" ]; then
log_failure_msg "\nPREFIX and PEER both specified in ${IFCONFIG}, cannot continue."
exit 1

elif [ -n "S{PREFIX}" ]; then
args="${args} S{IP}/S{PREFIX}"

elif [ -n "S{PEER}" ]; then
args="${args} S${IP} peer S{PEER}"
fi

if [ -n "S{LABEL}" ]; then
args="$8{args} label S${LABEL}"
fi

if [ -n "S{BROADCAST}" ]; then
args="${args} broadcast ${BROADCAST}"

fi
case "${2}" in
up)
if [ "S(ip addr show ${1} 2>/dev/null | grep ${IP}/)" = "" ]; then
log_info_msg "Adding IPv4 address ${IP} to the ${1} interface..."
ip addr add S${args} dev ${1}
evaluate_retval
else
log_warning_msg "Cannot add IPv4 address S{IP} to ${1}. Already present."
fi
down)
if [ "S(ip addr show ${1} 2>/dev/null | grep S${IP}/)" '= "" ]; then
log_info_msg "Removing IPv4 address ${IP} from the ${1} interface..."
ip addr del S${args} dev ${1}
evaluate_retval
fi

if [ -n "S{GATEWAY}" ]; then
# Only remove the gateway if there are no remaining ipv4 addresses
if [ "S(ip addr show ${1} 2>/dev/null | grep 'inet ')" != "" ]; then
log_info_msg "Removing default gateway..."
ip route del default
evaluate_retval
fi
fi

*)
echo "Usage: ${0} [interface] {up|down}"
exit 1
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]

esacC

# End /lib/services/ipv4-static

D.27. /lib/services/ipv4-static-route

#!/bin/sh

HHHH AU S
# Begin /lib/services/ipv4-static-route

#

# Description

#

# Authors

#

# Update

#

: IPV4 Static Route Script

: Kevin P. Fleming - kpfleming@linuxfromscratch.org

DJ Lucas - dj@linuxfromscratch.org

# Version . LFS 7.0

#

L L B B 2

/1lib/1sb/init-functions

. S{IFCONFIG}

case "S{TYPE}" in

(IIII | Ilnetworkll)
need_ip=1
need_gateway=1

]

("default")
need_gateway=1
args="${args} default
desc="default"

("host")
need_ip=1
("unreachable")
need_ip=1

args="${args} unreachable"

desc="unreachable

]

: Bruce Dubbs - bdubbs@linuxfromscratch.org

JIunykc c nyns - Bepcus 12.2

log_failure_msg "Unknown route type (S{TYPE}) in S${IFCONFIG}, cannot continue."

(*)
exit 1
esac
if [ -n "S{GATEWAY}" ]; then

fi

if

MSG="The GATEWAY variable cannot be set in ${IFCONFIG} for static routes.\n"

log_failure_msg "SMSG Use STATIC_GATEWAY only, cannot continue"

exit 1

[ -n "S${need_ip}" ]; then
if [ -z "S${IP}" ]; then

log_failure_msg "IP variable missing from ${IFCONFIG}, cannot continue."

exit 1
fi

if [ -z "S${PREFIX}" ]; then
log_failure_msg "PREFIX variable missing from ${IFCONFIG}, cannot continue.'

exit 1
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fi

args="${args} ${IP}/${PREFIX}"
desc="${desc}${IP}/S$S{PREFIX}"
fi

if [ -n "${need_gateway}" ]; then
if [ -z "S{STATIC_GATEWAY}" ]; then
log_failure_msg "STATIC_GATEWAY variable missing from S{IFCONFIG}, cannot continue."
exit 1
fi
args="$8{args} via S{STATIC_GATEWAY}"
fi

if [ -n "S{SOURCE}" ]; then
args="${args} src S$S{SOURCE}"
fi

case "${2}" in
up)
log_info_msg "Adding 'S${desc}' route to the ${1} interface..."
ip route add S${args} dev S${1}
evaluate_retval

down)
log_info_msg "Removing 'S${desc}' route from the ${1} interface..."
ip route del S${args} dev S${1}
evaluate_retval
*)
echo "Usage: ${0} [interface] {up|down}"
exit 1

esacC

# End /lib/services/ipv4-static-route
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MpunoxeHue E. NMpaBuna HacTpouku Udev

[IpaBuna B 3TOM TPWIOKEHMM TIE€PEUMCIIEHBbI [JI1 yHOOCTBA. YCTAaHOBKA OOBIYHO BBITIOJHSIIOTCSI C TIOMOIIBIO
MHCTPYKIIMI ipuBeneHHbIX B Pasmen 8.76, «Udev n3 Systemd-256.4».

E.1. 55-Ifs.rules

# /etc/udev/rules.d/55-1fs.rules: Rule definitions for LFS.

# Core kernel devices
# This causes the system clock to be set as soon as /dev/rtc becomes available.

SUBSYSTEM=="rtc", ACTION=="add", MODE="0644", RUN+="/etc/rc.d/init.d/setclock start"
KERNEL=="rtc", ACTION=="add", MODE="0644", RUN+="/etc/rc.d/init.d/setclock start”
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NMpunoxeHune F. JlinueHsmm LFS

Hacrosias kuura pacrpoctpansiercs Ha yciaoBusix ymiensum Creative Commons Attribution-NonCommercial-
ShareAlike 2.0 License.

NHcTpyKimu, mpegHasHayeHHbIe [IJIS1 MCIIOJIb30BaHMsI Ha KOMITbIOTepe, MOTYT MCIIOJIb30BaTbCS OTAEIbHO OT KHUTU
Ha yctoBusXx Juiiensun MIT.

F.1. JiugeHsunsa Creative Commons

Creative Commons Legal Code

Attribution-NonCommercial-ShareAlike 2.0

Bayxuo

CREATIVE COMMONS CORPORATION IS NOT A LAW FIRM AND DOES NOT PROVIDE LEGAL
SERVICES. DISTRIBUTION OF THIS LICENSE DOES NOT CREATE AN ATTORNEY-CLIENT
RELATIONSHIP. CREATIVE COMMONS PROVIDES THIS INFORMATION ON AN "AS-IS"
BASIS. CREATIVE COMMONS MAKES NO WARRANTIES REGARDING THE INFORMATION
PROVIDED, AND DISCLAIMS LIABILITY FOR DAMAGES RESULTING FROM ITS USE.

License

THE WORK (AS DEFINED BELOW) IS PROVIDED UNDER THE TERMS OF THIS CREATIVE COMMONS
PUBLIC LICENSE ("CCPL" OR "LICENSE"). THE WORK IS PROTECTED BY COPYRIGHT AND/OR
OTHER APPLICABLE LAW. ANY USE OF THE WORK OTHER THAN AS AUTHORIZED UNDER THIS
LICENSE OR COPYRIGHT LAW IS PROHIBITED.

BY EXERCISING ANY RIGHTS TO THE WORK PROVIDED HERE, YOU ACCEPT AND AGREE TO BE
BOUND BY THE TERMS OF THIS LICENSE. THE LICENSOR GRANTS YOU THE RIGHTS CONTAINED
HERE IN CONSIDERATION OF YOUR ACCEPTANCE OF SUCH TERMS AND CONDITIONS.

1. Definitions

d.

N T S

"Collective Work" means a work, such as a periodical issue, anthology or encyclopedia, in which the Work
in its entirety in unmodified form, along with a number of other contributions, constituting separate and
independent works in themselves, are assembled into a collective whole. A work that constitutes a Collective
Work will not be considered a Derivative Work (as defined below) for the purposes of this License.

"Derivative Work" means a work based upon the Work or upon the Work and other pre-existing works, such as
a translation, musical arrangement, dramatization, fictionalization, motion picture version, sound recording,
art reproduction, abridgment, condensation, or any other form in which the Work may be recast, transformed,
or adapted, except that a work that constitutes a Collective Work will not be considered a Derivative Work
for the purpose of this License. For the avoidance of doubt, where the Work is a musical composition or
sound recording, the synchronization of the Work in timed-relation with a moving image ("synching") will
be considered a Derivative Work for the purpose of this License.

"Licensor" means the individual or entity that offers the Work under the terms of this License.
"Original Author" means the individual or entity who created the Work.
"Work" means the copyrightable work of authorship offered under the terms of this License.

"You" means an individual or entity exercising rights under this License who has not previously violated the
terms of this License with respect to the Work, or who has received express permission from the Licensor to
exercise rights under this License despite a previous violation.
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g. "License Elements" means the following high-level license attributes as selected by Licensor and indicated
in the title of this License: Attribution, Noncommercial, ShareAlike.

2. Fair Use Rights. Nothing in this license is intended to reduce, limit, or restrict any rights arising from fair
use, first sale or other limitations on the exclusive rights of the copyright owner under copyright law or other
applicable laws.

3. License Grant. Subject to the terms and conditions of this License, Licensor hereby grants You a worldwide,
royalty-free, non-exclusive, perpetual (for the duration of the applicable copyright) license to exercise the rights
in the Work as stated below:

a. to reproduce the Work, to incorporate the Work into one or more Collective Works, and to reproduce the
Work as incorporated in the Collective Works;

b. to create and reproduce Derivative Works;

c. to distribute copies or phonorecords of, display publicly, perform publicly, and perform publicly by means
of a digital audio transmission the Work including as incorporated in Collective Works;

d. to distribute copies or phonorecords of, display publicly, perform publicly, and perform publicly by means
of a digital audio transmission Derivative Works;

The above rights may be exercised in all media and formats whether now known or hereafter devised. The above
rights include the right to make such modifications as are technically necessary to exercise the rights in other
media and formats. All rights not expressly granted by Licensor are hereby reserved, including but not limited
to the rights set forth in Sections 4(e) and 4(f).

4. Restrictions.The license granted in Section 3 above is expressly made subject to and limited by the following
restrictions:

a. You may distribute, publicly display, publicly perform, or publicly digitally perform the Work only under the
terms of this License, and You must include a copy of, or the Uniform Resource Identifier for, this License
with every copy or phonorecord of the Work You distribute, publicly display, publicly perform, or publicly
digitally perform. You may not offer or impose any terms on the Work that alter or restrict the terms of this
License or the recipients' exercise of the rights granted hereunder. You may not sublicense the Work. You must
keep intact all notices that refer to this License and to the disclaimer of warranties. You may not distribute,
publicly display, publicly perform, or publicly digitally perform the Work with any technological measures
that control access or use of the Work in a manner inconsistent with the terms of this License Agreement. The
above applies to the Work as incorporated in a Collective Work, but this does not require the Collective Work
apart from the Work itself to be made subject to the terms of this License. If You create a Collective WorKk,
upon notice from any Licensor You must, to the extent practicable, remove from the Collective Work any
reference to such Licensor or the Original Author, as requested. If You create a Derivative Work, upon notice
from any Licensor You must, to the extent practicable, remove from the Derivative Work any reference to
such Licensor or the Original Author, as requested.

b. You may distribute, publicly display, publicly perform, or publicly digitally perform a Derivative Work only
under the terms of this License, a later version of this License with the same License Elements as this License,
or a Creative Commons iCommons license that contains the same License Elements as this License (e.g.
Attribution-NonCommercial-ShareAlike 2.0 Japan). You must include a copy of, or the Uniform Resource
Identifier for, this License or other license specified in the previous sentence with every copy or phonorecord
of each Derivative Work You distribute, publicly display, publicly perform, or publicly digitally perform. You
may not offer or impose any terms on the Derivative Works that alter or restrict the terms of this License or
the recipients' exercise of the rights granted hereunder, and You must keep intact all notices that refer to this
License and to the disclaimer of warranties. You may not distribute, publicly display, publicly perform, or
publicly digitally perform the Derivative Work with any technological measures that control access or use
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of the Work in a manner inconsistent with the terms of this License Agreement. The above applies to the
Derivative Work as incorporated in a Collective Work, but this does not require the Collective Work apart
from the Derivative Work itself to be made subject to the terms of this License.

. You may not exercise any of the rights granted to You in Section 3 above in any manner that is primarily
intended for or directed toward commercial advantage or private monetary compensation. The exchange of
the Work for other copyrighted works by means of digital file-sharing or otherwise shall not be considered to
be intended for or directed toward commercial advantage or private monetary compensation, provided there
is no payment of any monetary compensation in connection with the exchange of copyrighted works.

. If you distribute, publicly display, publicly perform, or publicly digitally perform the Work or any Derivative
Works or Collective Works, You must keep intact all copyright notices for the Work and give the Original
Author credit reasonable to the medium or means You are utilizing by conveying the name (or pseudonym
if applicable) of the Original Author if supplied; the title of the Work if supplied; to the extent reasonably
practicable, the Uniform Resource Identifier, if any, that Licensor specifies to be associated with the Work,
unless such URI does not refer to the copyright notice or licensing information for the Work; and in the case
of a Derivative Work, a credit identifying the use of the Work in the Derivative Work (e.g., "French translation
of the Work by Original Author," or "Screenplay based on original Work by Original Author"). Such credit
may be implemented in any reasonable manner; provided, however, that in the case of a Derivative Work or
Collective Work, at a minimum such credit will appear where any other comparable authorship credit appears
and in a manner at least as prominent as such other comparable authorship credit.

. For the avoidance of doubt, where the Work is a musical composition:

i. Performance Royalties Under Blanket Licenses. Licensor reserves the exclusive right to collect, whether
individually or via a performance rights society (e.g. ASCAP, BMI, SESAC), royalties for the public
performance or public digital performance (e.g. webcast) of the Work if that performance is primarily
intended for or directed toward commercial advantage or private monetary compensation.

ii. Mechanical Rights and Statutory Royalties. Licensor reserves the exclusive right to collect, whether
individually or via a music rights agency or designated agent (e.g. Harry Fox Agency), royalties for any
phonorecord You create from the Work ("cover version") and distribute, subject to the compulsory license
created by 17 USC Section 115 of the US Copyright Act (or the equivalent in other jurisdictions), if Your
distribution of such cover version is primarily intended for or directed toward commercial advantage or
private monetary compensation. 6. Webcasting Rights and Statutory Royalties. For the avoidance of doubt,
where the Work is a sound recording, Licensor reserves the exclusive right to collect, whether individually
or via a performance-rights society (e.g. SoundExchange), royalties for the public digital performance
(e.g. webcast) of the Work, subject to the compulsory license created by 17 USC Section 114 of the US
Copyright Act (or the equivalent in other jurisdictions), if Your public digital performance is primarily
intended for or directed toward commercial advantage or private monetary compensation.

. Webcasting Rights and Statutory Royalties. For the avoidance of doubt, where the Work is a sound recording,
Licensor reserves the exclusive right to collect, whether individually or via a performance-rights society
(e.g. SoundExchange), royalties for the public digital performance (e.g. webcast) of the Work, subject to
the compulsory license created by 17 USC Section 114 of the US Copyright Act (or the equivalent in other
jurisdictions), if Your public digital performance is primarily intended for or directed toward commercial
advantage or private monetary compensation.

Representations, Warranties and Disclaimer

UNLESS OTHERWISE MUTUALLY AGREED TO BY THE PARTIES IN WRITING, LICENSOR
OFFERS THE WORK AS-IS AND MAKES NO REPRESENTATIONS OR WARRANTIES OF
ANY KIND CONCERNING THE WORK, EXPRESS, IMPLIED, STATUTORY OR OTHERWISE,
INCLUDING, WITHOUT LIMITATION, WARRANTIES OF TITLE, MERCHANTIBILITY, FITNESS
FOR A PARTICULAR PURPOSE, NONINFRINGEMENT, OR THE ABSENCE OF LATENT OR
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OTHER DEFECTS, ACCURACY, OR THE PRESENCE OF ABSENCE OF ERRORS, WHETHER OR
NOT DISCOVERABLE. SOME JURISDICTIONS DO NOT ALLOW THE EXCLUSION OF IMPLIED
WARRANTIES, SO SUCH EXCLUSION MAY NOT APPLY TO YOU.

. Limitation on Liability. EXCEPT TO THE EXTENT REQUIRED BY APPLICABLE LAW, IN NO EVENT
WILL LICENSOR BE LIABLE TO YOU ON ANY LEGAL THEORY FOR ANY SPECIAL, INCIDENTAL,
CONSEQUENTIAL, PUNITIVE OR EXEMPLARY DAMAGES ARISING OUT OF THIS LICENSE OR
THE USE OF THE WORK, EVEN IF LICENSOR HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

a.

a.

. Termination

This License and the rights granted hereunder will terminate automatically upon any breach by You of the
terms of this License. Individuals or entities who have received Derivative Works or Collective Works from
You under this License, however, will not have their licenses terminated provided such individuals or entities
remain in full compliance with those licenses. Sections 1, 2, 5, 6, 7, and 8 will survive any termination of
this License.

Subject to the above terms and conditions, the license granted here is perpetual (for the duration of the
applicable copyright in the Work). Notwithstanding the above, Licensor reserves the right to release the Work
under different license terms or to stop distributing the Work at any time; provided, however that any such
election will not serve to withdraw this License (or any other license that has been, or is required to be, granted
under the terms of this License), and this License will continue in full force and effect unless terminated as
stated above.

. Miscellaneous

Each time You distribute or publicly digitally perform the Work or a Collective Work, the Licensor offers
to the recipient a license to the Work on the same terms and conditions as the license granted to You under
this License.

Each time You distribute or publicly digitally perform a Derivative Work, Licensor offers to the recipient a
license to the original Work on the same terms and conditions as the license granted to You under this License.

If any provision of this License is invalid or unenforceable under applicable law, it shall not affect the validity
or enforceability of the remainder of the terms of this License, and without further action by the parties to
this agreement, such provision shall be reformed to the minimum extent necessary to make such provision
valid and enforceable.

No term or provision of this License shall be deemed waived and no breach consented to unless such waiver
or consent shall be in writing and signed by the party to be charged with such waiver or consent.

This License constitutes the entire agreement between the parties with respect to the Work licensed here.
There are no understandings, agreements or representations with respect to the Work not specified here.
Licensor shall not be bound by any additional provisions that may appear in any communication from You.
This License may not be modified without the mutual written agreement of the Licensor and You.
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! Bayxuo

Creative Commons is not a party to this License, and makes no warranty whatsoever in connection with
the Work. Creative Commons will not be liable to You or any party on any legal theory for any damages
whatsoever, including without limitation any general, special, incidental or consequential damages arising
in connection to this license. Notwithstanding the foregoing two (2) sentences, if Creative Commons has
expressly identified itself as the Licensor hereunder, it shall have all rights and obligations of Licensor.

Except for the limited purpose of indicating to the public that the Work is licensed under the CCPL, neither
party will use the trademark "Creative Commons" or any related trademark or logo of Creative Commons
without the prior written consent of Creative Commons. Any permitted use will be in compliance with
Creative Commons' then-current trademark usage guidelines, as may be published on its website or
otherwise made available upon request from time to time.

Creative Commons may be contacted at http://creativecommons.orgj/.

F.2. lnyeHsua MIT

Copyright © 1999-2024 Gerard Beekmans

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated
documentation files (the "Software"), to deal in the Software without restriction, including without limitation the
rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit
persons to whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the
Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR
A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR
COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER
IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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