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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-paspspHasti cbopka LFS, cumraercs «umctoii» 64-paspsimHoii cucrtemoii. To ecTb OHa
MO Iep>KMBaeT TOJIbKO 64-paspsinHble ucnosHsemble daiibl. Coopka «multilib» cucTembl TpebyeT KOMIUISLINMA
MHOTMX IPOrpaMM IOBaKIObl - OOMH pas IS 32-OMTHOM M OomuH pa3 Ajsi 64-6utHou. Hampsmyio B KHure
JaHHAs OIS He MOAAEPKUBAETCS, IIOTOMY YTO 3TO OYAEeT TOJbKO MellaTbh 00pa3s0oBaTeIbHONM 1€/ 3TOM KHUTH,
MpeaJaramlleil MHCTPYKIMK, HeoOxomuMble Ojsi cOopku 6asoBoir cuctembl. Hekotopeie pegakTopsl LES/BLES
nopaep>kuBaioT orBetsieHne LFS gis multilib, koTopoe moctymnHo no agpecy https://book.linuxfromscratch.ru/12.
2-ml/systemd, HO 3TO GoJiee IPOABUHYTAS TEMA.

TpeGoBaHUA K YPOBHIO NOATOTOBKMU

Cosmanmne cucrembl LFS — Hempocras 3agaya. DTO TpeGyeT ONpeae/IeHHOrO YPOBHSI 3HAHMI CUCTEMHOTO
agmuHucTpupoBanuss Unix 1j1s1 pellleHuss Tpo6sieM M TMPaBWJIBHOTO BBITIOJIHEHMS TI€PEUYMCIEHHBIX KOMaH].
B uwacTHOCTM, KaK abGCOJIIOTHBIN MUHMMYM, BbI HO/KHBI yMETh IOJb30BaThCSI KOMAHIHOM OOOJOUKOM IJIst
KOTIMPOBaHMSI WM ITepeMeleHusT (paiyioB 1 KaTaJIoroB, TPOCMOTPa COAEP>KMMOTO KaTaIoroB 1 (paiyioB 1 M3MEHEHUST
TEKYIIEero kKarajora. Takke OXMIAETCS, UYTO y BAaC €CTb JOCTATOYHbIe 3HAHUSI 00 MCIIOJb30BAaHMUM Y YCTAHOBKE
MporpaMMHOro obecreuennsi B Linux.

[Tockonbky kaura LFS mpenmnonaraer Hamume xomsa 6vt 3moz2o0 6a30BOr0 YPOBHSI HABbIKOB, pa3InMyHbie (GOpyMbI
nongepskku LES Bpsim v cMOTyT MpenocTaBUTh BaM OOJIBIIIYIO ITIOMOIIb B 3TUX BOIpOcaX. Bbl 0GHapyKuUTE, UTO
Ballli BOIPOCHI, KacaroIyecss Takux 0a30BbIX 3HAHUI, CKOpee BCEro, OCTaHyTCsI 6e3 oTBeTa (MM Bac MPOCTO
HAITPaBsT K CIYCKY OCHOBHBIX MaTepMaJIOB [IJIsI TPeIBapUTEIbHOTO O3HAKOMJIEHNS ).

[Tepen cosganmem cucrembl LFS MbI HacTOSITETBHO pEKOMEHAYEM ITPOUNUTATD CJIEAYIOIINE CTAaThI:
e HOWTO mo c6opke mporpammHoro obecrnieuenus https://tidp.org/HOWTO/Software-Building-HOWTO.html

OTO MCYEPIBIBAOIIEe PYKOBOICTBO IO COOPKE M YCTAaHOBKE «YHMBEPCAIbHBIX» mporpamm Unix mom Linux.
HecmoTpst Ha TO YTO PYKOBOJCTBO HAMMCAHO IOCTaTOYHO JIaBHO, OHO MO-TIPESKHEMY JaeT XOPOIInii 0630p
OCHOBHBIX METO/IOB, TPUMEHSIEMBIX [IJI1 COOPKM M YCTAHOBKY IMPOrPaMMHOIO 06eCIieueHus.

¢ PyKOBOACTBO /151 HAUMHAIOMIMX T10 YCTAaHOBKE M3 MCXOOHUKOB https://moi.vonos.net/linux/beginners-installing-
from-source/

B aTOM pyKOBOACTBE COmEPSKUTCST XOPOIINI 0630p OCHOBHBIX HABBIKOB ¥ METOOB, HEOOXOAVMBIX JIJISI COOPKM
IIPOrpaMM U3 UCXOJHOIO KOoma

O Bbinycke Multilib

Yrto Takoe Multilib

CerogHst 60JIBIIMHCTBO CUCTEM B MUPEe UMEIOT pa3Mep cjioBa 64 6uta. Pasmep cjioBa - 3T0 KOJIMUECTBO GUT, KOTOpOE
MOXeT OBITb MCIIOJIb30BAaHO ONHOBPEMEHHO Haumbosee 3(pdeKTuBHBIM criocoboM. IIpenmbiayiime apXuUTEKTYpPbI
IpolLieccopoB X86 umenn pasmep cjaoBa 32 6uTa, 3TO O3HAYAET, UTO Y HMUX APYroe MOHMMAaHMe TOro, Kak JIydile
BbIPABHMBATh JAHHBIE B TAMSITH, & TAK)Ke Y HUX CBOM MEXaHM3M 0OpallleHNsI K TaMsITH JPYroro pasmepa. XoTsl Habop
KOMaH[, 64-pa3psIHbIX ITPOILIECCOPOB AOBOJBHO CXOK C MHCTPYKUMSIMU 32-paspsiAHbIX MPOLIECCOPOB, ABOMYHbIE
(daiiel (06bEKTHI, CKOMIMIMPOBAHHbIE B MAIIIMHHBIM KOJ) HE MOT'YT ObITh HEMOCPEICTBEHHO BBITIOJTHEHBI B 64-
paspsiTHBIX CUCTEMAX.

Multilib - 3TO0 MexaHM3M, 06GeCIeUMBAIOINIA TTOAIEPKKY 32-pa3psiAHbIX ABOMYHBIX (DalioB, UTOOBI OHM MOIJIA
BBITIOJTHSITHCSI HA COBPEMEHHBIX 64-pa3psIHbIX ITPOIIECCOpax.
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3auem genatb Multilib-cucremy?

C obpasoBarenpHoi ToukM 3penust LFS B cBoelt kinaccuyeckoir popMe, BEpOSITHO, SIBJISETCS JIYYIIMM CIIOCOOOM
yBUIETh, KaK cucTema Linux cobGupaeTcsi M3 MCXOMHOro Koma. HeT Heo6XOmMMOCTM CMeIMBaTh pasjiMyHbIe
apxuTekTypbl. Ho Korma Heo6Xomumo 3alyCTUTb 32-OMTHbIE OBOMYHbIE (aijibl M Bbl HE XOTUTE COOMpATh
MTOJTHOCTBIO 32-OUTHYIO cuCcTeMy (UTO B HAaIllM JHM ObLJIO ObI ITyCTOM TpaTon pecypcoB), Torma LES-multilib — aTo
BapuaHT. [IpymMepamu Takoyi HEO6XOAMMOCTY MOT'YT ObITh

» [IporpammMHoOe obecrieueHe ¢ 3aKPbITBIM MCXOOHBIM KOAOM/6€3 MCXOZHOTO KOJIa JOCTYITHOE TOJIbKO JIJIST
32-paspsimHON BepCUi. DTO MOXKET OTHOCUTBCS K IpaiBepy MpUHTEpa WIN JIIOObIM OPYTUM ApaiiBEPOM
060pynoBaHusl, IBOMYHbIE (DalyIbI KOTOPOT'O IPEeJOCTaB/IsIET KOMITAaHUSI-pa3paboTunk. Eciim y Bac ecThb Takoii
npaiBep, LFS-multilib moskeT moMoub BaM 3aITyCTUTD €ro

o Ecsm BbI XOTHTE BBINTHU Hajieko 3a paMku LFS u HacTpouth miardopmy BupTyaausanym, Takylo Kak
VirtualBox, Bam nmoHagoburcs nopaepskka multilib

* WMJIN Oa’ke IMpoCTO ITOTOMY, UTO Bbl MOXKETE

Multilib Bepcuss LFS momosHster TO, uTO 6BUIO CKA3aHO B MPENbIAYIIEM paslesie, KOTga pedb IIjia O IeJIeBbIX
apxurtektypax. C ogHoi cTopoHbl, multilib Bepcust opreHTMpOBaHa U 02paHuueHa TOAbKO apXUTEKTypoil x86 64,
C IpYyrol CTOPOHbBI, OHA pacuiupsiem UHCTPYKIMA AJIS1 UCTIOJIb30BaHMSI 00euX BO3MOKHbBIX apXUTEKTYp, a UMEHHO
32-paspsamHon Kak U 64-paspsimHOI.

C6opka multilib-cucTembl Takske HEMHOTO BBIXOOUT 32 paMKy 6a30BOro obpasoBaTesibHOro nogxoaa LES,; koTopbii
3aKJII0UaeTcsl B TOM, UTOOBI [TOKa3aTh BaM, Kak cobparb cuctemy Linux ¢ Hyss1. [ 3TOro He TpebyeTcst mogaepykKa
JIOTIOTHUTEIbHBIX apXUTEKTYP, OTJIMYHBIX OT apXUTEKTYphl Balllell CUCTEMbI IO yMoa4yaHuio. Eciim paHee Bbl He
cobupasm cuctemy 1o kiaccuueckon kuure LES, Bam pekomeHnayeTcst ciesiaTh 3TO nepeq UCIOJIb30BaHMEM 3TOTO
U3IAHNS.

Coopka Multilib cucremsbli

C6opka multilib ccTeMbl He CMIBHO OT/IMYAETCS OT COOPKY CHUCTEMBbI C MCII0JIb30BaHMeM Kiiaccudyeckon kKaury LES.
[ToMyMO HEKOTOpBIX HACTPOEK, HauboJiee 3aMeTHBIM OTJIMYMEM SIBJIIeTcsl TO, uTo multilib Tpebyer KoMImIsIIMN
HEKOTOPBIX NMPWIOKEHUN A0 TPeX pas: OAWH pa3 IJjIsl OCHOBHOM 64-pa3psifHON apXUTEKTYpPbl, BTOPOM - IOJIsT 32-
paspsmHON apxXUTeKTYyphl (M32) u ellie pas A 32-paspsigHON apXUTEKTYPbI C 32-OMTHBIM JOCTYIIOM K IMaMSITU U
64-6UTHBIM HaBOpOM KoMaH, (mx32).

HpO,E[OJ'[)KaI‘/JITe TOJIbKO B TOM CJIy4ae, €CJ/iM Bdllla CMCTeMa yOOBJIETBOpsIETE CJIIEAYIOIINM Tp66OBaHI/I${M:

* Yy BaC KOMITbIOTEp, COBMECTUMbIN C X86_64
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"h IIpumeuanue

Ecau y Bac ecThb IOCTYI K KOHGUTYpalu sipa Ballleil CMCTeMbl, BaM IOTpeGyeTcsl yCTaHOBUTD
mapaMeTpbl: CONFIG_IA32_EMULATION=y , YTOOBI BBIITOJIHUTb COOPKY IJIsI m32 1 CONFIG_X86_X32=y
YTOOBI COOPATh IMAKeT IJIsI mx32.

Ecim y Bac HeT mocTyna K KOHGUTYpaluy sigpa Ballleil CUCTeMbI, BbI MOKETe TIPOBEPUTH
COBMECTMMOCTbD, BBITIOJIHUB CJIEAYIOIIVE KOMaH/bI:

echo 'int main(){}' > dummy.c
gcc -m32 dummy.c
./a.out

gcc -mx32 dummy.c
./a.out

Ecnn kakas-m60 13 KomaH[ ./a.out Bo3Bpaiijaet coobiienns "Exec format error", To Baiire sigpo
cobpaHo 6e3 MOoAAePsKKM HYKHBIX TTapaMeTPOB [IJIs1 3TOV apXMUTeKTyphl B pamkax LFS, mostomy Bam,
BEPOSITHO, ciaeayeT cobpaThb cuctemy LES 6e3 Multilib, Ho ¢ Heo6xogMMbIMM BO3MOSKHOCTSIMM SIIpa U
MCIIOJIB30BAaTh ee 1Ji1 coopku cuctembl Multilib.

* Y BacC ysKe eCTh HEKOTOPBIN OmbIT paboTsl ¢ LFS

e BaM HeoOXomyuMa MoAJeps;kKKa 32-6MTHBIX BepCuil 61OIMOTEK

Ecnu BbITIOTHEHBI BCe TpU YCIOBUSI, TpoposikanTe cooupats LFS B peskume multilib.

LFS u cTaHpapTthl

Crpykrypa LFS makcumanbHO cooTBeTCTBYeT cTaHgaptaMm Linux. [TepBuuHbIMM CTaHOapTaMM SIBISIFOTCS:

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

LSB umeet uetbipe oTaenbHbIX cTaHmapra: Core, Desktop, Runtime Languages n Imaging. HekoTopsie
yactu crierdukanmii Core u Desktop 3aBucST OT apxuUTeKTypbl. ECTb Takske ABe 06y1aCTy He SIBJISIOIIECS
o6sizarenbubiMM: Gtk3 u Graphics. LFS crapaercs coorBerctBoBarh ctangapram LSB, oyst apxutektyp IA32
(32-bit x86) mmu AMD64 (x86_64), pacCMOTpeHHbBIX B IIPEeIbIAYIIEM paszerie.

'1. IIpumeuanue

MHorue He cortacHbl ¢ TpeboBanusiMu LSB. OcHOBHbIE 1€ CTaHaPTOB - ObITh YBEPEHHBIM

B TOM, uTO TnpornpuerapHoe [10 6ymeT mpaBmIbHO YCTaHOBIEHO M CMOKET KOPPEKTHO paboTaTh

Ha coBMecTuMmon cucreme. [Tockonbky B LFS ycraHoBKka mporpaMm BBITIOTHSIETCS C TTOMOIIIBIO
COOPKM U3 MCXOTHOTO KOAA, Y TOJIb30BATe ISl MMEETCS ITOJIHbIM KOHTPOJIb HAJl TeM, KaKye TTaKeTbl eMY
HeOOXOIVMbI, BbI MOKETE HE YCTaHaB/IMBATh HEKOTOPbIE MMaKeThl, onpexesisembie B LSB.

Co3marb 3aKOHUYEHHYIO CMCTEMY, KOTOpas IMPONAeT cepTudmKalMoHHble TecTbl LSB «c HyJIsI», BO3MOKHO, HO 3TOTO
HeJIb3sT caesiaTh 6e3 YCTaHOBKM MHOXXECTBA JOIOJHUTEIbHBIX ITAKETOB, KOTOPbIE BBIXOIAT 32 PaMKM 3TOM KHUTMU.
OpHako, MHCTPYKLIMY TI0 MX YCTAaHOBKE MOKHO HauTi B Kuure BLFS.

MakeTbl LFS, KOoTOpble HEOGX0ANMbI ANA YAO0BNETBOPEHUA TpeboBaHu LSB

LSB Core: Bash, Bc, Binutils, Coreutils, Diffutils, File, Findutils,
Gawk, Grep, Gzip, M4, Man-DB, Ncurses, Procps, Psmisc,
Sed, Shadow, Tar, Util-linux, Zlib
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LSB Desktop: Her
LSB Runtime Languages: Perl, Python
LSB Imaging: Het
LSB Gtk3 u LSB Graphics (Heobs3amenvHoie): Her

MakeTbl, NnocTtaBnsemMble BLFS, Heo6xogumble AnAa yaoBneTBOpeHnUs Tped6oBaHnii LSB

LSB Core: At, Batch (uactp At), Cpio, Ed, Fcrontab, LSB-Tools,
NSPR, NSS, PAM, Pax, Sendmail (mnu Postfix, mm Exim),
time

LSB Desktop: 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
LSB Runtime Languages: Libxml2, Libxslt
LSB Imaging: CUPS, Cups-filters, Ghostscript, SANE
LSB Gtk3 u LSB Graphics (Heobs3amenvHoie): GTK3+

MakeTbl, He nocTaBnsiemble LFS nnu BLFS, Heo6xogumble AnA yaoBeTBOPEHUS
Tpe6oBaHuii LSB

LSB Core: Her
LSB Desktop: Qt4 (uo mpemocrasisercs Qt5)
LSB Runtime Languages: Het
LSB Imaging: Het
LSB Gtk3 u LSB Graphics (Heobs3amenvHuvie): Het

NHchopmaLua o naketax, UCMNOJIb3yeMbIX B 3TOW KHUTe

Llenvto LFS sgBnsercss cosmaHyue 3aKOHYEHHOM M IIPUTOOHONM [JISI MCIIOJIb30BaHMUSI 6a30BOM CHCTEMBI, KOTOpast
COIEpsKUT BCe IaKeThl, HEOOXOmMMble IJs1 €€ (YHKIMOHMPOBAHMS, COCTOSIIYIO IPU 3TOM M3 OTHOCUTEIHHO
HeOOoJIbIIIOro Habopa MPorpaMm, ¥ BO3MOYKHOCTM KOTOPOJ MOSKHO PacCIIMpsITh B 3aBMCUMOCTM OT IOTPeOHOCTEN
I10JIb30BaTe/Isl. DTO He o3HavaeT, uTo LFS saBsercs camolii MaJieHbKOJM 113 BO3MOSKHBIX CMCTeM. B cucTeMy BKIIOUEHO
HECKOJIbKO Ba’KHbBIX ITaKETOB, KOTOpbIe He SIBJIAIOTCS 00si3aTeIbHbIMU. [IpMBeIeHHbIN HUKE CIMCOK OOBSICHSET
IIOUYeMY B KHUT'Y BKJIIOUEH TOT WJIM MHOM IaKeT.

o Acl

Access Control List i ACL — crmmcoxk yrnpas/ieHust JOCTYIIOM, KOTOPbIN OIPenesIsieT, KTO MM UTO MOYKET
MOJTy4aTh JOCTYI K 00bEKTY (IIporpamMmme, mpoiieccy win (airy), 1 Kakue MMEHHO OTepalyy pasperieHo

VTV 3aTTPEILEHO BBITIOHSTh CYyOBEKTY (ITOJIb30BATETIO, IPYIIITE MOJIb30BaTesiel ). [JaHHbI MaKeT COmepsKUT
YTUIUTBI IJ1sI aIMUHUCTPUPOBAHMS CITMCKOB YIIPABJIEHMSI TOCTYTIOM, KOTOPbIE MCITO/Ib3YIOTCS IJIsT OIpeIeIeHNsT
IVICKPELMOHHBIX MPaB JOCTYIA K ¢aiiaM 1 KaTaJoram.

o Attr

DTOT MMaKeT COAEPsKUT IIPOrpaMMbI IS YIIPaBJIEHUS pacIIMpPeHHbIMU aTpubyTamu 00beKTOB (PaityioBo
CUCTEMBI.

e Autoconf
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OTOT MaKeT COAEPKUT IIPOrpaMMbl JIJISI CO3AaHMS CIieHapyueB 000JI0UKM, KOTOPbIE MOT'YT BBIIOJIHSATh
aBTOMaTMYECKYI0 HACTPOMKY MCXOJHOIO Koza U3 11abioHa pazpaborurka. OH 4yacTo HeoOXoaUM AJ1st
MTOBTOPHO KOMITWISIIIVY TTaKeTa Mocjie 0OHOBIEHNS MPOLIenyp COOPKM.

Automake

OTOT MMaKeT COOEPsKUT IIPorpaMmbl IJisd cosmanust Make-daitioB us mabdaoHa. OH Takske HEOOXOOUM /1S
MTOBTOPHOV KOMITWISIIIY TTaKeTa Mocie OOHOBIEHNS MPOLIenyp COOPKMU.

Bash

IT1oT naket ymosseTBopsieT TpeboBanust LSB o npegocrasiennio natepderica Bourne Shell gyist cucremsr.
OH 6bUT BBIOpAH Cpeay IPYTrMUX MakeToOB 0O0JI0UKY 13-3a €r0 MMOBCEMECTHOTO MCITOIb30BaHMS U IIIMPOKUX
BO3MOXKHOCTEMN.

Bc

OTOT makeT MpemoCTaBJIsIeT A3bIK YMCIOBOI 06pabOTKM MPOM3BOIbHONM TOYHOCTU. OH HEOGXOOVMbIM IIst
c6opku saapa Linux

Binutils

DTOT IaKeT COOEP>KUT KOMITIOHOBIIMK, aCC8M6JIep n apyrme MHCTPYMEHTbDI OJIsA pa6OTbI C 0OBbEKTHBIMM
(baﬁnaMM. HpOI‘paMMbI B 3TOM IIaKeTe HeO6XO,£lI/IMbI JJIT KOMITMJIALI NN OOJIBIIIMHCTBA ITakeToB B cucreme LES.

Bison

9rot naket copepxxkutr GNU-Bepcuto yacc (Yet Another Compiler Compiler), Heo6xoaumoro nijist COOpKU
HEKOTOpbIX akeToB B LEFS.

Bzip2

OTOT MaKeT COMEePsKUT IIPOrPaMMbI IJIS1 CKATHsS M paciakoBKu (aiiyios. Vicmonb3yeTcs A1 pacakoBKU
MHOXecTBa naketos LFS.

Check

OTOT MaKeT COIEPsKUT TECTOBYIO OOBSI3KY /ISl APYTUX MTPOTPAMM.

Coreutils

OTOT MakeT COmEPsKUT PSIIL MPOrpamMM AJIsI MPOCMOTPa (aiyioB M KaTaJoroB, M YIIPaBIEHUS UMU. DTU
TIPOrpaMMbl HEOOXOAVIMBI [JIS yIIpaBJieHus (aiyiamMy yepe3 KOMaHIHYIO CTPOKY U /I COOPKY KaKIOro MakeTa
B LFS.

D-Bus

OTOT MaKeT COmePsKUT IIPOrPAMMBbI IJIS1 peayn3aliy CUCTEMbI MEKITPOIIECCHOTO B3aMMOIENCTBHUS - TPOCTOTO
crioco6a B3aMMOJECTBYSI TPUJIOKEHMIA IPYT C IPYTOM.

DejaGNU

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

OTOT maKeT COAEPXKUT ITPOrpaMMbl, KOTOpbIE MTOKA3bIBAIOT Pasanums MeXIy daitamu uam Karagoramu. Mx
MOYKHO VICITOJTb30BaTh [IJISI CO3IaHMS TIaTyel, a TAK)Ke OHM MIPUMEHSIOTCSI BO MHOTMX IpOILleaypax cOOpKM

E2fsprogs

OTOT MaKeT COAEPXKUT YTWINTBI IJIs paboThl ¢ (halyIoBBIMM cucTeMaMy ext2, ext3 u ext4. DTo HauboJee
pacIipoCTpaHeHHbIe U TIATeJIbHO MPOTEeCTVPOBaHHbIe (ailyIoBble CUCTEMBI, TOAAepskMBaemMble Linux

Expat
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DTOT MaKeT COmepsKUT HebOo,IblyI0 61bamoTeky pasdbopa XML.Ouna Heobxommuma ajist moayiis Perl
XML::Parser.

Expect

DTOT IaKeT COOEP>KUT MHCTPYMEHTDI JIs1 aBTOMATU3alINM U TECTUPOBAHMS, U SABJISIETCSA paClIMPpEHNEM
K CKPUIITOBOMY S3bIKY TCl, OJIsI MHOTMX MHTEPAKTUBHBIX HpMJIO)KEHMﬁ. OH 06bIYHO UCIIOJIb3YETCA OJIsd
TEeCTUPOBAHUSA OPYI'UX ITaKETOB.

File
OTOT MakeT COAEPXKUT YTWINTY IJIs1 onpenesieHus Tmiia ¢aia uam daivioB. HekoTopsiM akeTam oHa HY>KHA B
CLIeHapUsIX COOPKM.

Findutils

DTOT IaKeT npeaoCTaBJisdeT IMporpaMmbl IJId IIOMCKa (1)3]7[)'[0B. On VCIIOJIb3YETCS BO MHOTMX CIIEHAPUAX C60pKI/I
ITaKeTOB.

Flex

OTOT MaKeT COmePsKUT YTUIIUTY [JIs1 TeHepaluu MPorpamMmM, PaCcIiO3HAIOIIMX 11a0IOHBI B TEKCTE. DTO BepCHus
GNU nporpammsl lex (iekcuueckuii aHanamsarop). [laketT Heo6xommum 11Jist cOOpKYU HEKOTOPBIX makeToB LFS.

Gawk

OTOT MaKeT COAEPXKUT ITPOrpaMmbl Jjist paboThl ¢ TekcToBbiMU daiutamu. OTo GNU Bepcust awk (Aho-
Weinberg-Kernighan). OH 1cnonb3yeTcst BO MHOTMX CIIeHapUsX COOPKM ITaKeTOB.

GCC

9to koywtekiyst KommuiaTopoB Gnu. OH copepskuT KommiaTopbl C u C++, a Takske HeCKOJIBKO APYTUX
KOMITWISITOPOB, TOAIepyKKa KOTOPbIX He mpenycmorpeHa B LFS.

GDBM

9rot naket copepxkut 6momoreky GNU Database Manager. OH ucrnonbsyetcst maketom Man-DB
Gettext

DTOT IaKeT COOEP>KUT YTUIIUTBI U 6MOIMOTERM OJIsI VHTepHaIMOHAaIM3aln U JIOKaJIN3all MHOTOUYNCJIEHHbBIX
ITaKeTOB.

Glibc

OTOT makeT CoAepP>XKUT OCHOBHYI0 6ubmoTteky C. [Tporpammsr Linux He 6ymyT paborarh 6e3 Heeé.
GMP

DTOT MMaKeT COAEPKUT MaTeMaTUueCcKye OMOIMOTeKH, MPeIOCTaBIISIONIME IT0jIe3Hble (PYHKIMM )i BBIUMCIIEHI
¢ I1aBatoniei Toukoi. Tpebyercs aisa coopku GCC.

Gperf
OTOT MaKeT COAEPXKUT IIPOrpaMMy, KOTOpast FTeHepUpYyeT UaeaabHyIO Xelll-QyHKIMIO U3 Habopa KITIouelt.
Heobxomum my1st makera Systemd.

Grep

OTOT MaKeT COAEPXKUT ITPOrpaMMBbl JJIs TToMcka 1o ¢aiiam. [TakeT MCrmoab3yeTcss B CKpUITax COOPKU
OOJILIIIMHCTBA ITAKeTOB.

Groff

DTOT MMaKeT COAEPsKUT IIPOrpaMMbl IJisI 00paboTku u hopmarupoBanus Tekcta. OIHONM U3 BasKHEMIIINX
GYHKIMIA 3TUX MPOTpaMM sIBjIsieTcsl hopMaTyMpoBaHye man CTPaHMuII.
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GRUB

9ro 3arpysunk ornepanyonHon cucteMbl (GRand Unified Bootloader). Camblii riOKuit 13 HECKOIbKUX
JOOCTYITHBIX 3aTPy3UMKOB.

Gzip
OTOT MMaKeT COAEPKUT IIPOrPaMMbI IS C’KATUS M pacnakoBKu ¢aiioB. OH HEOOXOOUM IJ1s1 paCIIaKOBKU
MHOXecTBa rnaketos B LFS.

Iana-etc

DTOT IaKeT nmpeaoCTaBJisdeT JaHHbIE OJIsI CETEBbLIX C)'IY)K6 U ITPOTOKOJIOB. On HEO6XO,ELI/IM JJIs1 obecrneyeHns
MMpaBUJIbHBIX CE€TEBbIX BO3MOXKHOCTE.

Inetutils

DTOT MMaKeT COAEPKUT IIPOrpaMMbl /i 6A30BOT0 CETEBOrO aAMUHMCTPYPOBAHMS.

Intltool

DTOT IaKeT COOEP>KUT MHCTPYMEHTDI IJI U3BJIeUEeHMS IepeBOAMMBIX CTPOK M3 MCXOOHBIX (baf/'IJIOB.

[Proute2

OTOT makeT COAEPXKUT IIPOrpaMMBbl Ij1s1 6a30BOI U pacIMpeHHO paboTel B ceTsax IPv4 u [Pv6. OH 6b11 BhIOpaH
Cpeny IPYruX paclpoCTpaHEHHBIX MTAKETOB CETEBBbIX MHCTPYMEHTOB (net-tools) u3-3a ero mogaepskku IPv6.

Jinja2

OTOT makeT MpeacTaBiIsieT coboit Mmoaysib Python mis cosganms TekCcToBbIX 11a6710HOB. TpebyeTtcst aAjisi cOopKku
Systemd.

Kbd

OTOT MaKeT COmePsKUT TabIUIIbI PACKIAIOK, VTVIIUTDI YIIPABIEHMS KJIaBUaTy POy ISl HeaMepPUKaHCKUX
KJIaBMaTyp, KPOME 3TOTO, C HUM TOCTABJISIETCST OOJIBIIION HAGOP KOHCOJIbHBIX IIPUGTOB.

Kmod

OTOT MaKeT COAEPXKUT IPOrpaMMbl, HEOOXOAMMbIE [IJIST AAMUHMUCTPUPOBAHMS MOIyJIei siapa Linux.

Less

DTOT MMaKeT COAEPKUT OUEHb XOPOILLNI IMPOCMOTPILMK TEKCTOBBIX (DaiijIoB, KOTOPKIN ITO3BOJISIET UCIIOIb30BaTh
MIPOKPYTKY Bepx/BHU3 NPy MpocMoTpe. MHOrMe MmakeThbl MCIOJIb3YIOT €ro JJIsl MOCTPAaHUYHOTO BbIBOJA.

Libcap

DTOT MaKeT peanusyeT MHTePGECh TOJIb30BaTEIbCKOrO ITpoCcTpaHcTBa A1 BosmoskHocTelr POSIX 1003.1e,
JOCTYIIHBIX B sgape Linux.

Libelf

[Tpoexr elfutils mpegocrasnsier 61bMmMOTERM U MHCTpyMeHTbI 115 dhaivioB ELF u ganubix DWARF.
BoMbIIMHCTBO YTHM/IMT B 9TOM TaKeTe AOCTYITHBI B IPYTUX MAaKeTax, HO 3Ta 6ubamoreka HeOOXoaMa JJIst
c60pku saapa Linux ¢ ucmonb3oBaHueM cTaHmapTHOM (M Hanbosee 3G GeKTUBHOM) KOHGUTYpaIn.

Libffi

OTOT MaKeT peayin3yeT MePeHOCUMbIiA MPOrPAMMHBIN MHTePdENC BHICOKOTO YPOBHS JJIS1 Pa3/IMUHbBIX
corJalieHmni o BbizoBax. HekoTopbie mporpaMMbl MOT'YT He 3HaTh BO BpeMsi KOMITWJISIIIVY, KaK/e apryMeHTbI
IIOJDKHBI ObITH TlepenaHbl B pyHKIMi0. Harpumep, MHTepIipeTaTopy BO BPeMsI BbIMIOJTHEHMSI MOXKET ObIThb
COOOIIIEHO O KOJIMUECTBE U TUITaX apr'yMEHTOB, MCIIOb3yeMbIX IS BbI30Ba JaHHOM GyHKumM. Libffi MoxkHO
MCIIOIb30BaTh KaK MOCT OT MHTEpIIpeTaTopa K CKOMIMIMPOBAHHOMY KOLY.
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Libpipeline

[Taker Libpipeline comepskut 6MGIMOTEKY [1JII TMOKOI0 M yIOOHOTO YIIpaB/IeHus KOHBeiepamMy IOATIPOLIeCCOB.
Owna Heobxonyma gt Man-DB.

Libtool

DTOT MMaKeT COOEPsKUT CLieHapUii oaaepskku YHuBepcaabHoi 61bmmoreku GNU. OH 06begyHsIeT CJIOKHOCTD
MICIIOJIB30BaHMSI OOIIVIX OMOIMOTEK B COIVIACOBAHHbIN ITepeHOCUMbIN uHTepdeic. bubamoreka HeobxomuMa
HabopaMm TecToB B Apyrux makerax LFS.

Libxcrypt

OTOT MaKeT MpeJoCTaB/IsIeT 6MO/IMOTEKY 1iberypt, HEOOXOAVMMYIO pPa3IMYHBIM TakeTam (B yacTHOCTH, Shadow)
IJIs1 XelpoBaHus rmaposei. OH 3aMeHsIeT yCTapeBIyio peasmsanmio liberypt B Glibc.

Linux Kernel

OTOT MMaKeT IBJIIeTCS IAPOM OIEePalMOHHON CUCTEMOA.
M4

OTOT MaKeT COAEPIKUT TEKCTOBbBIN MaKPOIPOILIECCOP, TOJIE3HbIN B KaueCTBE MHCTPYMEHTa COOPKY IJIST APYTUX
IIporpamMm.

Make

OTOT MaKeT COAEPXKUT IIPOrpaMMy JJIs1 yIIpaBjieHust COOpKo rmakeToB. [1pu c6opke oHa HeoOXoAIMAa ITOYTH JIJIsT
kakmoro nakera B LFS.

MarkupSafe

DTOT MMaKeT mpeacTrassteT coboir momyiab Python st 6e3omacHoit o6paborku crpok B HTML/XHTML/XML.
Heob6xomym my1g Jinja2

Man-DB

OTOT MaKeT COAEPXKUT ITPOrpaMMBbl JJIs1 TTOMCKA ¥ ITPOCMOTpA CITpaBOYHbIX cTpauuil. OH 6bIT BbIOpaH BMECTO
rakeTa man 13-3a IIPeBOCXOAHBIX BO3MOKHOCTENM MHTepHaIMoHaam3aym. CogepskuT man.

Man-pages
OTOT MakeT COIEeP>KUT OCHOBHbBIE CIIpaBOUHbIe(man) cTpanuibl Linux.

Meson

OTOT IMaKeT MpefoCTaBIsIeT MPOrpaMMHbIN MHCTPYMEHT /ISl aBTOMaTU3aly CO3IaHMs TPOrpaMMHOIO
obecneuenns. OcHOBHas 1eJib Meson — CBeCTM K MMHMMYMY KOJIMUECTBO BpeMeHM, KOTOPOe pa3spaboTumKu
MIPOTrPaMMHOT0 06ecIieYeHmsT JOKHBI TPaTUTh Ha HACTPOMKY CBOE cucTeMbl cOOpKu. TpebyeTcst mjst COOpKu
Systemd, a Takske mHOrMx nmaketoB BLFS.

MPC

DTOT MaKeT COmepsKUT QYHKUMM AJ1s1 apupMeTHMKM KOMILIEKCHBIX uncesn. Heobxomum GCC.

MPFR

OTOT MaKeT COAEPXKUT MYHKIMY AJ1s1 apubMeTuKM mpou3sBobHOM TouHocTh. Heobxopum GCC.

Ninja

OTOT IMaKeT MpefoCTaBIsieT HeOObIIIYI0 CUCTEMY COOPKY, OPMEHTMPOBAHHYIO Ha CKOpoCThb. OH NnpegHa3HaueH

IIJISI TOTO, YTOOBI €r0 BXOAHbIE (haiyibl TeHEPMPOBAIMCH CUCTEMOM COOPKYM O0Jiee BLICOKOTO YPOBHSI, U JJISI
MaKCMMaJIbHO ObICTPOTO 3arycka c6opok. Heobxomum st Meson.

Ncurses
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OTOT MaKeT COAEPXKUT OUOIMOTEKN [IJISI HE3aBMCHUMOM OT TepMMHAaIa 00pabOTKM CUMBOJIbHBIX 3KpaHOB. OH
YaCTO UCIIOIb3YeTCs JJIs1 yIIpaBieHust Kypcopom B MeHio. Heo6xonum psigy maketoB B LFS.

Openssl

OTOT MaKeT COmEePsKUT MHCTPYMEHTBI YIIpaBaeHUsI M 6MOIMOTeKM, OTHOCSIIMeCS K Kpuntorpabun. OHu
MIPEeIOCTaBIISIOT KpUnTorpadguyeckue GyHKIMI OPYrUM MakeTam, BKIodas sapo Linux.

Patch

OTOT MaKeT COAEPXKUT IIPOrpaMMYy /It MU3MEHEHMS UM co3manust ¢aisioB IyTeM mpuMeHeHus daiia patch,
06bIYHO co3maBaemoro mporpammoit diff. On Heo6xomuMm mporemype cOOPKM 1151 HEKOTOPbIX TakeToB LES.

Perl

OTOT naker siBjsieTcst uHTepIperaropoM si3bika PERL. OH Heo6xonyum J1s1 yCTaHOBKY M TeCTUPOBAHMS
HeKoTOpbIX nakeToB LFS.

Pkgconf

OTOT MakeT COmePsKUT IIPOrPaMMy, KOTOpasi IOMOTaeT HaCTpamuBaTh (rary KOMIMIISITOPA Y KOMITOHOBIIVKA TSI
6mbmoTek paspabotku. [Iporpamma MoskeT O6bITh MCITOJIb30BaHa B KauecTBe 3aMeHbl pkg-config, KoTopbii
Heob6xomMM cucteme cO6OpKM MHOTUX TakeToB. OH mofepskuBaeTcst 6oj1ee akTMBHO U Pa3BMBAETCSI HEMHOTO
ObICTpee, YeM OpUrMHAIbHBIN TakeT Pkg-config.

Procps-NG

OTOT makeT COAEPXKUT ITPOrpaMMBbl JJI1 MOHUTOPUMHTA TporieccoB. Habop roseseH 1Jist CUCTEMHOTO
aIMMHMUCTPUPOBAHMS, a TAKKE MCITOIb3YIOTCS 3arpy304HbiMy ciieHapusvu LES.

Psmisc

OTOT MaKeT COmePsKUT IIPOrPaMMBbI IJ1s1 OTOOpaskeHMsT MHGOOPMAILIMY O 3aIyIIEHHBIX Mpolieccax. DTOT Habop
MIPOrpaMM TIOJIe3eH /IS CUCTEMHOTO aIMUHUCTPUPOBAHMS.

Python 3

OTOT MaKeT MPeIOCTABISIET MHTEPIIPETUPYEMBIN SI3bIK IMTPOTPaMMMPOBaHMs, GUI0COGUSI KOTOPOTO JIeJIaeT YIIop
Ha yIo060YMTaeMOCTb KOJia.

Readline

OTOT MaKeT MpeaCTaB/IsIeET CO60V HAbop 6GMOIMOTEK, ITPeIJIaralIMX BOSMOXKXHOCTM PeIaKTUPOBAHMS
KOMaHJHOM CTPOKM ¥ CPe[CTBa IJisl pabOThI C MCTOpMel KoMaH . Vcronb3yeTcsi KOMaHIHbIM MHTEPIIPETAaTOPOM
Bash.

Sed

OTOT IMaKeT MO3BOJISIET PEIAKTUPOBATh TEKCT, HE OTKPbIBAsI €r0 B TEKCTOBOM peaakTope. OH Heo6xommm
CIIeEHAapUSIM HaCTPOVKY MHOTMX TakeToB LFS.

Shadow
OTOT MaKeT COAEPXKUT IIPOrpaMMBbl Ij1s1 Ge30ITacHO 0O6pabOTKM MaposIe.
Systemd

OTOT MaKeT MPeJOCTAB/ISIET CUCTEMY UHUIIMAIM3ALIMM init ¥ PSIfI, TOTIOTHUTENbHBIX BO3MOKHOCTEN 3arpy3Ku U
YIIpaBJIEHUSI CUCTEMOM B KauecTBe asibTepHaTuBbl SysVinit. OH UCIIONIb3yeTCsI MHOTMMY AUCTPUOYTUBAMM.

Tar

OTOT MakeT MPeAOCTaB/ISIET BO3MOKHOCTb apXMBUPOBAHMS M U3BJIEUEHMS TPAKTUUECKY BCEX MTAKETOB,
mcnob3yeMbix B LFS.
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o Tcl

DTOT MaKeT COOEPKUT KOM&H,ILHI::II;I SI3BIK MHCTPYMEHTOB, UCITIOJIb3YETCS BO MHOTUX Ha60an TeCTOB.

e Texinfo

OTOT IMakKeT MPeAOCTaBIISIET MPOrPaMMBbl JIJII UTEHMS, 3aIMCK U TTpeobpa3oBaHust MHPOPMAIIMOHHBIX CTPAHMUII.
Mcrnonb3yeTcs B mpolieaypax yCTaHOBKY MHOrMX maketoB LES.

e Util-linux
OTOT MaKeT COAEPXKUT PasuuHbIe CyskeOHbIe porpaMmbl. Cpeay HUX YTYWINTSI IJ1s1 paGoThl C (paiiIoBbIMMU
CUCTeMaMM, KOHCOJISIMM, pas3fesiaMi ¥ COOOIIEHUSIMM.

e Vim
ITOT makeT ComepKUT pemakTop. Ero BeiOGpasy 13-3a COBMECTUMOCTH C KJIACCMYECKUM PeIaKTOPOM Vi

U OI'POMHOTI'O KOJIMYECTBa BO3MOYKHOCTEI. Pe}laKTOp SABJIIETCA OYE€HDb JIMYHbIM BbI60pOM OJId Ka>Ka0ro
oJIb30Bareist. 110 keaHuIo MOKHO 3aME@HUTD JIIOObIM APYI'M peagaKTOPOM.

¢ Wheel

OTOT MakeT comepskUT MOAy/Ib Python, KOTOpBIN mpeAcTaBisieT cO60M 3TAJIOHHYIO peaan3alnio MeXaHu3ma
ymakoBku Python.

¢ XML::Parser

OTOT makeT MpeacTasisieT coboit momayib Perl, koTopsiil B3aumomeicTsyet ¢ Expat.
e XZ Utils

OTOT MaKeT COmePsKUT IPOrPAMMBbI IJIs1 CKATUS U pacnakoBKu (aiioB. OH obecrieunBaeT BBICOKOE CKaTue 1
MCIIO/Tb3YEeTCS IJIs1 pacliakoBKM MakeToB B ¢opmare XZ unu LZMA.
e Zlib
OTOT MaKeT COAEPsKUT MPOIeyPhbl CXKATHUS M PaCcaKOBKM, UCIIOIb3yeMble HEKOTOPbIMM ITPOTPaMMaMM.
e Zstd
OTOT MaKeT COOEP>KUT MMpoueaypbl CKaTusd U PACIIaKOBKH, MCIIOJIb3yeMbl€ HEKOTOPBIMU ITPOTrpaMMaMM. On

obecrieunBaeT BbICOKME KOIPOUIIMEHTHI CXKATHS Y OU€Hb IIMPOKUI AMANa30H KOMITPOMMCCOB MEKIY CXKaTUEM
U CKOPOCTBIO.

OdhopmneHue

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

./configure --prefix=/usr

Takoe ogopmieHne TpemHa3HAYEHO [IJIT BBOA MMEHHO TaK, KakK IMOKa3aHO, €CJIM MHOE He CKa3aHO B TEKCTE PSIIOM.
910 odopmIIeHME TAaKKe UCITONb3YEeTCS B pasiesiaxX MOSCHEHMI, YTOObI yKa3aTh, Ha KaKyI0 KOMaHIy CChUTAeTCS.

B HEKOTOPBIX CJTyUasix JIOrMUYecKast CTPOKa pacIIMpsieTcs J0 IBYX Win 6osiee pu3niecKuxX CTPOK C 0OpaTHOM KOCOM
YEPTO¥i B KOHIIE CTPOKN.

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

O6paTuTe BHMMaHME, YTO 32 0OPATHOI KOCOM YePTOi JOJIKEH CJIEIOBATh IIEPEBOJ, CTPOKM. I pyryie CMMBOJIbI, TAaKUe
KakK IpoGesIbl MV CUMBOJIbI TabYISAIMMA, IPUBEAYT K HEMIPaBUJIbHBIM pe3y/ibTaTaM.

install-info: unknown option '--dir-file=/mnt/1lfs/usr/info/dir"’
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Takoe obopmiieHme (TeKCT GUKCUMPOBAHHON IMIMPUHbBI) IMOKA3bIBaeT BHIBOJ Ha 9KPaH, Kak MPaBUJIO, B pe3yJibTare
BBIMOJTHEHMS] KOMaH/,. DTOT (opMaT TaksKe MCIOJIb3yeTCsl /It OTOOpaskeHusT MMeH (anioB, TakKuX Kak /etc/1d.
so.conf
"\r IIpumeuanue
[ToskamyiicTa, HaCTpoOITE CBOM Opaysep At OTOOpaskeHMs TeKCTa (UKCUPOBAHHOM IIMPUHBI C XOPOIINM
MOHOIIVMPUHHBIM HIPU(TOM, C TIOMOIIBIO KOTOPOTO Bbl CMOXKETE YETKO pas3/iMvaTh CMMBOJIbI 111 Myu 08.
Axkyenm

oTta d)opMa TeKCTa UCIIOJb3YyeTCSd B KHUI'€ OJISI HeCKOJIbKUX ueneﬁ. Ero ocHoBHas 1eap — NMNOOYEPKHYTb Ba>KHbIE
MOMEHTDI.

https://mirror.linuxfromscratch.ru/

9rot hopmar Mcronb3yeTcs 4151 TUIIEPCChUIOK Kak Ha caiT coobmectBa LFS, Tak u Ha BHelrHMe pecypchbl. MoskeT
BKJTIOUATh CITPABOYHYIO MH(OpPMAINIO, MeCTa 3arpy3Ku U BeO-CaThl.

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

9toTr popmaT UCHoaB3yeTCs Py co3nannu ¢aiioB KoHurypamym. [lepBas koMaHza yKas3bIBaeT CUCTEME CO3IaTh
dait SLFS/etc/group 13 BCero, UTO BBeIEHO Jajiee, Toka He BcTpeTutcs nocienoateabHOCTh End Of File (EOF).
[TosTOMy BeCh 3TOT paszes OObIYHO ITeYaTaeTCst Kak ecTh.

<3AMEHSIEMbIA TEKCT>

ITOT hopMaT UCMOJb3YeTCs ISl TEKCTa, KOTOPBIM He MO/KeH ObITh HarevaTaH Tak, KaK OTOOpaykaeTcs, UIN AJIst
orepalii KOIMpPOBaHMs ¥ BCTABKHA.

[HEOBSASATE/IbHbWA TEKCT]
OTOT hopMar UCIIONb3YeTCs /IS TEKCTA, KOTOPBIN SBJISIETCS HeOo6s3aTe/IbHbIM.
passwd(5)

OTOoT dopMaT UCIONb3YeTCs IJIT CChUIKM Ha OIpeAesIeHHYIO CTpaHuMIly pykoBoacTBa (man). Ymcyio B ckobOKax
yKasbIBaeT Ha KOHKPETHBIN pasnesn BHYTpU pykoBoacTB. Hampumep, y passwd ecTb qBe CipaBOYHbIE CTPAHMUIIBI.
B cootBeTcTBUMM € MHCTPYKUMSIMM IO ycTaHOBKe LFS 3Tu nBe crpaBOuHbIe CTpaHMIIbI OYIYT PaCIOIOKEHBI
B /usr/share/man/mani1/passwd.1 U /usr/share/man/man5/passwd.5 . Korga B xuaure mcmonb3yercs
passwd(5), iMeeTcs B BUIY KOHKPETHO /usr/share/man/man5/passwd.5 . man passwd HaleyaraeT IepByIO
HafmeHHon CITPaBOYHYIO CTPAHMILY, COBIIAJAOIIYIO0 C «passwd» - 9To 6y/:LeT /usr/share/man/man1/passwd.1

B sTOM mpumepe BamM HY;KHO 6yeT 3alyCTUTh man 5 passwd, 4ToGbI MpOUMTaTh YKa3aHHYIO cTpanuily. O6pature
BHMMaHMe, YTO OOJIBIIIMHCTBO CIPABOYHBIX CTPAHMUI] HE MMEIOT TOBTOPSIIOIIMXCS CTPaHMUIL B PasHbIX pasmesiax.
[TosToMy OGBIUHO IOCTATOYHO MAan <ums nporpammsi>. B kuure LFS cchbliku Ha cripaBOYHbIE CTPaHMIIBI TaKyKe
SIBJITIOTCSI TUIIEPCChIIKAMM, TMO3TOMY HaskaTye Ha TaKyl0 CChIJIKY OTKpPOEeT CIIpPaBOYHYIO CTpaHuily, B (opmare
HTML, co cmpanuy pykosodcmea Arch Linux.

CtpyKTypa

OTa KHMra pasmesieHa Ha HEeCKOJIbKO YacTei.

YHacTb | - BBegeHue

OTa 4yacThb COOEP>KUT Ba>KHbIE€ 3aMeUdHIMS O TOM, KaK BBITIOJIHUTb YCTaHOBKY LFS. Taxxke 30eCb IpeaCcTaBJIeHa
METaI/IH(bOpMElLII/IH O KHUre
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YacTb Il - NMoarotoBka K coopke

Yacts 11 OIINCBhIBAET, KaK IIOAIOTOBUTHCA K IMTPOLECCY C60pKI/I — CO34aThb pa3gesibl, 3arpy3uThb MMaKeThbI 1 BbIIIOJTHUTD
KOMITMJIALIMIO BpEMEHHbIX MHCTPYMEHTOB.

YacTsb Ill - Co3gaHue Kpocc-TynyeitHa LFS u BpeMeHHbIX MHCTPYMEHTOB

Yacts I1I comep>kUT MHCTPYKIMM 11O CO3[IaHUIO MHCTPYMEHTOB, HEOOXOAMMBIX MJISl CO3/IaHMSI KOHEUHOM CYCTEMbI
LFS.

YacTb IV - Coopka cuctembl LFS

Yacte IV mpoBogut umraress yepes c6OpKy cucteMbl LFS —KoMOMIsSINIO 1 yCTAaHOBKY BCEX IMAKETOB OAVH 3a
IPYTUM, HACTPOWKY ClIeHapyueB 3arpy3Ku U YCTAHOBKY sizpa. [loyyeHHast B pesysbrare cucrema Linux siBisieTcs
OCHOBOJ, Ha KOTOPOJ MOKHO COOpaThb Apyroe IMporpaMMHOe obecrieyeHyue sl PacIIvMpeHuss BO3MOKHOCTEN
CcUCTeMbl. B KOHIle 3TOM KHUTM €CTb MPOCTOV B MCITOJIb30BaHUM CIIPABOYHMK CO CIIMCKOM BCEX IPOTrpaMM,
6MOIMOTEK ¥ BasKHBIX (hailJIOB, KOTOpPbIE ObLIM YCTAHOBJIEHBI.

YacTtb V - lNpunoxeHusn

Yactb V comepskuT nHGOpMAIMIO O CaMO} KHUTre, BK/IKOYAsi aKPOHMMBI M TEPMUHBI, 61ar0gapHOCTH, 3aBUCUMOCTHU
MaKeToB, CIMCOK 3arpy3ouHbIx cliieHapueB LFS, nuileHsum Ha pacmpocTpaHeHMe KHUTU M MCUYEPIbIBAIOIINIA
yKasareJsib [akeToB, ITporpaMm, OMOIMOTEK U ClieHapyueB.

OwWwnoKM n pekoMmeHgaumm Nno 6e3onacHOCTU

[TporpammHoOe obGecrnedyeHne, WCIOJb3yeMoe [JiT co3maHus cucteMbl LFS, mocTosHHO oOOHOBseTCST U
coBepitieHCTBYyeTcs. [Ipegympeskmenns 6e30MaCHOCTY M MCIPABJIEHMS OIIMOOK MOTYT MOSIBUTBHCSI TIOC/IE BbIXOAA
kuuru LFS. UTo6bI nMpoBepuTh, HYKAAIOTCS JIM TAaKeThl MJIM MHCTPYKIUM B 3ToM BbilTycke LFS B kakux-ym6o
M3MEHEeHMSIX JJIs1 YCTPaHEeHMs YSI3BUMOCTEN B CHCTeMe 6e30ITacHOCTY VJIU UCITPABJIEHNST IPYTUX OIIMOOK, TOCETUTE
https://mirror.linuxfromscratch.ru/lfs/errata/12.2-systemd/, mpeske 4em MPUCTYIIUTDb K COOpKe. BbI TO/KHBI BHECTY
TpeOyeMble M3MEHEHMS U MMPUMEHUTDb X K COOTBETCTBYIOILIEMY pa3lesly KHUTY 0 Mepe coopku cuctembl LEFS.

Kpome toro, pegakrops! Linux From Scratch BemyT crmcok ysi3BumMocTen 6e30macHOCTH, O6HApY>KeHHbIX nocie
BbIXOMa KHUTM. UTOOBI TPOBEPUTDH HaIMUMe KaKMX-TMO0 M3BECTHBIX YSI3BMMOCTEN 6€30MacHOCTH, ToceTuTe https://
mirror.linuxfromscratch.ru/lfs/advisories/, Ipexkie 4eM IMPOTO/DKUTL cOOpKY. U, eciu Bbl OymeTe MCIIOIb30BaTh
cuctemy LFS B KkauecTBe peasibHOV HACTOJBHOM WM CEPBEPHON CHUCTEMBI, BaM CJeAyeT OOpaliaTbCs K
PEKOMEHJALMSIM U YCTPAHSTh JIIOObIEe YSI3BUMOCTH B CUCTeMe 6e30MacHOCTH, naske korga cuctema LFS momHOCTBIO
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:

e Automake-1.17
e Bash-5.2.32

e Bc-6.7.6

¢ Binutils-2.43.1
» Coreutils-9.5

o E2fsprogs-1.47.1
e Expat-2.6.2

» Findutils-4.10.0
 GCC-14.2.0

« GDBM-1.24

o Gettext-0.22.5

e Glibc-2.40

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

e Kmod-33

e Less-661

e Libcap-2.70

» Libelf n3 Elfutils-0.191
o 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

» Ncurses-6.5

» Ninja-1.12.1

¢ 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
e Shadow-4.16.0
e Systemd-256.4
e Tcl-8.6.14

o Util-linux-2.40.2
e Vim-9.1.0660

* Wheel-0.44.0
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e Xz-5.6.2
e Zstd-1.5.6

Jlo6aB/ieHbI:

e Lz4-1.10.0

VnaneHbl:

e bash-5.2.21-upstream_fixes-1.patch

¢ readline-8.2-upstream_fixes-3.patch

1.3. )KypHan nameHeHuni

2to Bepcus 12.2-systemd-multilib kauru Linux From Scratch ot 1 centa6pst 2024. Ecyiu 3T0M KHMre 60JIbIIIe IIeCTU
MecsIlieB, BO3MOKHO, y)Ke TOCTYITHa 6ojiee HOBasl, yaydllleHHast Bepcusi. UToObI y3HATh 3TO, MPOBEpbTE ONHO U3
3epkaJ https://mirror.linuxfromscratch.ru/mirrors.html.
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Hiske npuBeaeH CIIMCOK VIBMeHeHI/II‘/JI, BHECEHHbIX C MOMEHTa IIpeabIayIiiero BbIlTyCKa KHUT'U.

CIMCOK M3MEeHeHMI:

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.

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.
[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.
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¢ [bdubbs] - Update to meson-1.5.1. Fixes #5527.
 [bdubbs] - Update to setuptools-72.1.0. Fixes #5531.

* [bdubbs] - Update to systemd-256.4. Fixes #5518.
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

* [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 shadow-4.16.0. Fixes #5510.

e [bdubbs] - Update to systemd-256.1. Fixes #5511.
 [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 systemd-256. Fixes #5504.
 [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

e [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 systemd . 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. 26


https://wiki.linuxfromscratch.org/lfs/ticket/5527
https://wiki.linuxfromscratch.org/lfs/ticket/5531
https://wiki.linuxfromscratch.org/lfs/ticket/5518
https://wiki.linuxfromscratch.org/lfs/ticket/5006
https://wiki.linuxfromscratch.org/lfs/ticket/4500
https://wiki.linuxfromscratch.org/lfs/ticket/5520
https://wiki.linuxfromscratch.org/lfs/ticket/5515
https://wiki.linuxfromscratch.org/lfs/ticket/5517
https://wiki.linuxfromscratch.org/lfs/ticket/5513
https://wiki.linuxfromscratch.org/lfs/ticket/5519
https://wiki.linuxfromscratch.org/lfs/ticket/5514
https://wiki.linuxfromscratch.org/lfs/ticket/5516
https://wiki.linuxfromscratch.org/lfs/ticket/5006
https://wiki.linuxfromscratch.org/lfs/ticket/5506
https://wiki.linuxfromscratch.org/lfs/ticket/5507
https://wiki.linuxfromscratch.org/lfs/ticket/5508
https://wiki.linuxfromscratch.org/lfs/ticket/5510
https://wiki.linuxfromscratch.org/lfs/ticket/5511
https://wiki.linuxfromscratch.org/lfs/ticket/5512
https://wiki.linuxfromscratch.org/lfs/ticket/4500
https://wiki.linuxfromscratch.org/lfs/ticket/5006
https://wiki.linuxfromscratch.org/lfs/ticket/5504
https://wiki.linuxfromscratch.org/lfs/ticket/5502
https://wiki.linuxfromscratch.org/lfs/ticket/5503
https://wiki.linuxfromscratch.org/lfs/ticket/5500
https://wiki.linuxfromscratch.org/lfs/ticket/5505
https://wiki.linuxfromscratch.org/lfs/ticket/5499
https://wiki.linuxfromscratch.org/lfs/ticket/5498
https://wiki.linuxfromscratch.org/lfs/ticket/5471
https://wiki.linuxfromscratch.org/lfs/ticket/5496
https://wiki.linuxfromscratch.org/lfs/ticket/5491
https://wiki.linuxfromscratch.org/lfs/ticket/5489
https://wiki.linuxfromscratch.org/lfs/ticket/5494
https://wiki.linuxfromscratch.org/lfs/ticket/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
e [xryll1] - Synchronize coreutils i18n patch from Fedora to fix a build failure on 32-bit x86 and an alarming

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.
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compiler warning on both 32-bit x86 and x86_64 with GCC 14.1 or later.

[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.

2024-04-15

[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.

2024-03-19

[renodr] - Update to iproute2-6.8.0. Fixes #5458.
[renodr] - Update to man-pages-6.7. Fixes #5464.
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e [renodr] - Update to Linux-6.8.1. Fixes #5453.
* [renodr] - Added LZ4 to the book. Fixes #5463.

e 2024-03-15
 [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.

e 2024-03-02
 [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
* [bdubbs] - LFS-12.1 released.

1.4. Pecypchbl

1.4.1. YacTo 3afaBaeMble BOMNPOCHI

Ecsm Bo Bpemst cosmanms cuctembl LES BbI cToONKHETECHh ¢ KAKMMU-TMO0 OLIMOKaMM, Y BaC BOSHUKHYT KaKue-I1b0
BOITPOCHI WJIM BaM KasKeTCsI, UYTO B KHUTe JOMYILIeHA OIeuaTKa, MoKaTyiCTa, AJi1 Hauajla O3HAKOMbTECh CO CITVICKOM
yacTo 3agaBaeMbixX BorpocoB (FAQ), pacmonoskeHHBIM IO afpecy https://mirror.linuxfromscratch.ru/faq/.

1.4.2. CNUCKU paccCbIJIKU

Ha cepBepe linuxfromscratch.org pa3smellieH psiji CIIMCKOB PAacChLIKY, UCIOIb3yeMbIX JisI pa3pabOTKM MpOeKTa
LFS. DTu cniucku BK/IIOYAIOT, Cpeny Mpouero, OCHOBHbIE CIIMCKYM pa3paboTKu U nopaaepskku. Eciiv Bbl He MOXKeTe
HalTM OTBET HA CTPAHMIE YaCTO 3aJaBaeMbIX BOIIPOCOB, CJIEOYIOIIMM IIIaroM OyAeT MOMCK pelleHMs B CIMCKaX
pacchUIKM 10 afpecy https://mirror.linuxfromscratch.ru/search.html.
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IOnst momydenus: mMHGOpMauM O CIIMCKAX pPacChbUIKM, CIOCOOaxX TMOAIMCKY, apxXuBax M JOIMOJHUTEIbHOMU
nHbopmaru nocetute https://mirror.linuxfromscratch.ru/mail.html.

1.4.3. IRC

Hekoropbie usnenbl coobiiectBa LFS mpemnmaraior momoinb B Internet Relay Chat (IRC). Ilpexxme uem
BOCIIOJIb30BaThCSI 3TUM CITOCOOOM, yOemuTeCh, UTO Ha Balll BOIIPOC ellle HeT OTBeTa B paszesie YyacTo 3a7aBaeMbIX
BorpocoB LFS wim B apxuBax ciimcKoB pacchuiku. Bbl MOskeTe HaitTy HaC B irc.libera.chat . KaHas nopmepskku
HasbiBaeTcs #1fs-support.

1.4.4. 3epkana npoekrta

IIpoekt LFS mmeer HeCKOJbKO 3epKaj IO BCEMY MMUPY, YTOObI CHeJaThb OOCTYII K BeO-CalTy U 3arpysKy
HeOoOXOMMMbIX TaKeTOB Oosiee ymooHbIMU. Iloskanyiicta, moceturte BebG-cait LFS mo ampecy https://mirror.
linuxfromscratch.ru/mirrors.html njis moay4eHus CIMCKa TEKYILIMX 3epKaJl.

1.4.5. KoHTakTHaa nHcgopmayua

[ToskayiicTa, HampaBJIsTiATE BCE CBOM BOIIPOCHI ¥ KOMMEHTapuM B OAVH U3 CIIMCKOB pacchliku LFS (cMm. Bbiiire).

1.5. NMomouwb

'i IIpumeuanue

Ecim BbI CTONKHYMCH ¢ TTpOGIeMOi TTpu COOPKYM OIHOTO TMaKeTa C MOMOIIbI0 MHCTpyKimen n3 LFS,
MbI HACTOSITeJTbHO He PEeKOMEHIyeM IyO/JIMKOBaTh MPO6JieMy HEMOCPEICTBEHHO B KaHaJsle MOAHEPSKKU
pa3paboOTUMKOB TaKeTa OO OOCYKaeHus: uepe3 KaHaia nopaepkku LFS, ykasauusiii B Pasmen 1.4,
«Pecypcer». Yacto 310 Hedb(hEKTMBHO, MOTOMY YTO pPa3pabOTUMKM PEAKO 3HAKOMBI C IPOIEAYPOA
c6opku LFS. [laske ecyii BbI IeMICTBUTEIBHO CTOJKHY/IMCDH C IIPOGIeMoit B makeTe, coobimiectBo LEFS Bce
pPaBHO MOXXET TIOMOYb BBIAEIUTb MHPOPMALMIO, HEOOXOOMMYIO CIEIMAIMCTaM IO MOAIepyKKe MMaKkeTa, 1
COCTaBUTb COOTBETCTBYIOIINI OTYET.

Ecm Bam HY>XKHO 3a44aTb BOIIPpOC HAIIPSAMYIO 4Yepe3 KaHaJl MNOAAEP KKM IIaKeTa, Bbl OOJDKHBI, IIO
KpaﬁHEﬁ mepe, IMOHMMATb, 4YTO MHOI'ME€ IIPOEKTbl MMEIOT KdHaJIbl IIOAOEP>KKM, OTAEJIEHHbIE OT
CUCTEMBI OTCJIEKMBaHMSA OWMOOK. OTyeThl 00 «OLIMOKaX» IIpy OTIIpaBKe BOIIPOCOB CUYMUTAIOTCA
HEEEﬁCTBMTEHbeIMM " MOT'YT pa3gpa’kaTb p33pa6OT‘-II/IKOB ITUX IIPOEKTOB.

Ecm mpu pabore c 3TOV KHMIOM y Bac BO3HMKHYT IPOOJIEMBl WIM BOMPOCHI, IMOCETUTE CTPAHUIy YacTO
3a/aBaeMbIX BOIIPOCOB 0 aapecy https://mirror.linuxfromscratch.ru/faq/#generalfaq. Yacto Tam yske eCTb OTBETbI
Ha GOJIBIIIMHCTBO BOMPOCOB. Ec/iv Ha 3TOM CTpaHMIle HET OTBETA Ha Balll BOIPOC, MOMPOOYNTE CaMOCTOSITEIbHO
HalTM MCTOYHMUK mpo6seMbl. Ciieqyronmii JOKYMEHT AAcT BaM HEKOTOpble pPEeKOMEHIAlMM IO YCTPAHEHUIO
HemonanoK: https://mirror.linuxfromscratch.ru/hints/downloads/files/errors.txt.

Ecnu BbI He MOXKeTe HalTH pellleHre CBoel IMpobsieMbl B paszesie 4acTo 3a/1aBaeMbIX BOIIPOCOB, BBITTOTHUTE MTOMCK
B CIMCKaX PacChbUIKM MO afipecy https://mirror.linuxfromscratch.ru/search.html.

Y Hac TakKe ecTh 3ameuarejibHoe coobiiectBo LFS, koTopoe roroBo mpemyioKUTh IIOMOINbL UYepe3 CIIMCKU
paccbutky u IRC (cm. Pasgen 1.4, «Pecypcbl» 9T0M KHUTY). MBI MOTy4aeM MHOTO BOIIPOCOB B CJTY3KOY MOAIEPSKKIU
KaKIbll eHb, M HA MHOTYE U3 HUX MOXKHO JIETKO OTBETUTb, 3al/isl B paslesl 4YaCTO 3aJlaBaeMbIX BOIIPOCOB U
MpeBapUTEIbHO BBIMOJHMB MOMCK B CIMCKAaX pacchuikyu. YTOObI Mbl MOIJIM OKa3aTh IOMOIIb, BaM HEOOXOAMMO
CHayaJsia TPOBECTU CAMOCTOSITEIbHOE MCC/IeOoBaHue. DTO IMO3BOJISIET HaM COCPEIOTOUUTHCSI Ha OoJiee CIIOKHBIX
BOIIpOCaxX B Mopjepskke. Ecyii Baim MouCKY He MpUBEIYN K pellieHnto MTPoOeMbl, BKIIOUUTE BCIO HEOOXOOUMYIO
mHbopmaIyio (YIIOMSHYTYIO HUKe) B CBOM 3aITpOC O MIOMOIIIN.
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1.5.1. Yto cneayeTt ynomMmsiHyTb

I[ToMuMO KpaTKOro OO6bSICHEHMS BO3HMKILEH IpobJieMbl, B JII0OOJ 3alpoC O IIOMOIIM HEeO6XOOMMO BKJIIOUMTD
CJIeIYIONIYIO BasKHYIO MH(MOPMALNIO:

Wcnonb3yemas Bepcust KHUry (B JaHHOM ciryvae 12.2-systemd-multilib)
Wudopmaryio o guctpubyTUBe U €ro Bepcusi, UCIosb3yeMble st coopku LES
BriBog, ciieHapust CrcTeMHbIe TpebOBaHMS K XOCTOBOM MalllHe

[TakeT wm pasgen rae BO3HMKIIA ITpobjieMa

Tounoe cooblieHre 06 OIIMOKe MM YETKOE OIMMUCAHME ITPODBIEMBbI

O6paTI/IT€ BHIVMMadHIeEe, OTKJIOHSIJIMCD JIM Bbl OT KHUTU

'i IIpumeuanue

OTK/IOHEeHMe OT 3TOM KHUTM He O3HAuvaeT, UTO Mbl He TTOMOkeM BaM. B koHile koH1oB, LFS 3aBucutr or
JIMYHBIX TTpeATiouTeHnit. 3absaroBpeMeHHOe MHGOPMIPOBaHME O JIIOObIX U3MEHEHMSIX B ITpoIecce COOPKMU
TIOMOT'aeT HaM OLIEHUTh U OIPeNeUTb BO3MOKHbIE TPMUMHbI Balllel TPOGIeMbl

1.5.2. Mpo6nembl co ckpuntom configure

Ecau uto-TO moiimeT He Tak BO BpeMs BBINOJIHEHUsT ckpumta configure, mpocmorpure daii config.log . OTOT
daiism MOKeT comepskaTh OIIMOKM, OOHAPYKEHHbIE BO BPEMSI HACTPOWMKM, KOTOPbie He ObUIM BbIBEJE€HbI Ha SKPaH.
Bxittounte coomeemcmayioujue CTPOKHU, €CIV BaM HY>KHO 0OpaTUThCS 3a MTOMOIIIBIO.

1.5.3. Mpo6GnemMbl KOMNUNALUN

Kak BbIBOA Ha 3KpaH, TaK M COHEPKMMOE PasJM4HbIX (GaijIoB IMOJIE3HbI IJI ONpeneeHus] PUUMHBI MpobieM
KoMnusiuiyuu. BeiBom skpaHa u3 ckpumnTa configure u 3amycka make moxkeT ObITh Mojie3eH. Heobsi3aTenbHO
BKJIIOUaTh BECb BBIBOJ, LIEJIMKOM, HO 00s13aTeJIbHO BKJIIOUMTE BCIO HeoOXoaumyr mHbopmanyio. Hike npuBeneH
npuMep MHGOpMaIM, KOTOpast TOJKHA ObITh BKJIIOYEHA B 9KpaHHbIN BbiBoA make:

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

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

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

-D INCLUDEDIR=\"/mnt/1lfs/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 cytyuae MHOrMe JII0Oy MPOCTO BKIKOUMIM ObI TOJIBKO HUKHIOIO UaCTh:

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

Otoil MHGpOpMaIIMK HEZOCTAaTOYHO, YTOObI IMPaBMIBHO AMArHOCTUPOBATh MPOOGJIEMY, MOTOMY YTO OHAa TOJIBKO
yKasbIBaeT Ha TO, YTO YTO-TO IOIIUIO He TakK, a He Ha TO, umo IOIUIO He Tak. Bech pasmes, Kak B MPUBENEHHOM
BbIIlIe TIpUMeEpe, TOKEeH ObITh COXpaHeH, TaK KaK OH BKJIIOUaeT B cebsl BHIMOTHEHHYIO KOMaHIy ¥ BCe CBSI3aHHbIE
C Hel coobILeHns 06 OLIMOKax.
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OtmMuHas cTaThs O TOM, KaK 06palaThCs 3a IoMOILbIO B IHTepHeTe, mOCTyIHA IO agpecy http://catb.org/~esr/faqs/

smart-questions.html. TIpouTuTe 3TOT JOKYMEHT U CJI€AyUTE COBETAM, YTOOBI MOBBICUTH BEPOSITHOCTD TOTyUEHUS
MTOMOIIIY B KOTOPOM BbI HY>K/IA€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

Inst coopku multilib-cucremsr TpebyeTcst, YTOOBI B SIAPE XOCT-CUCTEMBI OblJIa BKJIIOUEHA MO IepsKKa 32-paspsimHOn
SMYJISILIVIN.

Binary Emulations --->
[*] IA32 Emulation
<M> TA32 a.out support
[#] x32 ABI for 64-bit mode
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Omumsa 'TA32 a.out support' siByissercs Heobsi3arenbHONM. Ecyin B Batiem sigpe He BKmoueHa omiys 'x32 ABI for 64-
bit mode', Ho Brirouena 'TA32 Emulation', BbI MOKeTe IPOOOJIKUTE COOPKY CBOEI CUCTEMBI, OOHAKO, BaM IIPUIETCS
MCKJIIOUUTD JIFOObIEe Pasfesibl, comepsKallyie MHCTPYKUMM Mo c6opke 06bekToB x32. Ecmm uu 'TA32 Emulation',
Hu 'x32 ABI for 64-bit mode' He BK/IOYeHbBI, 6YAYT BO3HMKATh OLIMOKM IIpu cH6opke glibc B rmase 6, mosromy
HeoOX0aMMO OOHOBJIEHME SIApa Ballleil XOCT-CYCTEMBI.

2.3. ATanbl COOPKU cuctembl LFS

LFS paspaboran mis cO6opku 3a OmuH ceaHC. To ecTb MHCTPYKIMS IIpeNIlojiaraer, YTo CuUCTeMa He Oymer
BBIKJTIOYATbCSI B TIpollecce. JTO He O3HayaeT, YTO CUCTEeMa [O/DKHA ObITh coOpaHa 3a ofuH mpucect. s
BO300OHOBJIEHMSI COOpPKM B TOYKE TpeAbIAYILEli OCTAaHOBKM (TOC/e Tepe3arpysKi/BbIKIIOUEHNST), HEOOXOIMMO
BBITIOJTHUTb HEKOTOPbIE MPOIIETYPbl TOBTOPHO.

2.3.1. TnaBbl 1-4

OTY IVIaBbl BBIIOIHAIOTCS Ha XocT-cucteme. [locie repe3arpysKkm O6paTI/ITe BHMMaHMe Ha cJieaylolee:

 [Ipu BeIOJIHEHUM Omepaluii, OT MMEHM T0JIb30BaTes root nocie Pasmena 2.4, /IJI5 ITOJIB3OBATEJIA root
IOJKHA OBITh YCTaHOBJIEHA riepeMeHHast okpyskennst LES.

2.3.2. naBbl 5-6

e Paspgen /mnt/lfs mosskeH ObITH CMOHTMPOBAH.

e OTU [Be IIaBbl Q0/#CHb! OBITH BBIMOJJHEHBI M3-TI0[, 1I0JIb30BaTess 1fs. Ilepen BuIoIHeHEM JII0O0I 3a7aun B
9TUX IJIaBaX HEOOXOMMMO BBITIOJTHUTb KOMaHIy su - Ifs. B mpoTuBHOM cityuyae Bbl pUCKyeTe YCTaHOBUTD ITaKeThI
Ha XOCT ¥ CeJIaTh ero HeIPUIOOHbBIM [IJIS MICIIO/Ib30BaHMs.

» BrimosnHenue nporeayp u3 O611Me MHCTPYKIMY IT0 KOMIMJISIIIY MMeeT pellaioiiee sHaueHme. Ecin ectb
Kakue-M60 COMHEHMS TIO TIOBOJTY YCTAHOBKM TaKeTa, yoeauTech, UYTO BCe paHee pacliakKOBaHHbIE tar-apXyuBbl
yIaJIeHbl, 3aTeM TTOBTOPHO M3BJIEKUTE (ailyibl U BBITTOJTHUTE BCE MHCTPYKIUY, IPUBEEHHbIE B 9TOM pasjeie.

2.3.3.’aBbl 7-10

e Paspesn /mnt/Ifs moskeH 6bITh CMOHTMPOBaH.

» Hexotopsie oneparyuu, Takue Kak «CmeHa Biaagenbiia» uan «Bxopn B cpeqy Chroot», JOISKHBI ObITH BbITTOJTHEHBI
OT MMEeHM TIOJTIb30BaTeNs root ¢ mepemeHHou okpyskenust $LFS, ycTaHOB/IEHHOI 17151 TO/IB30BATENS root.

 [Ipu Bxome B chroot mepemenHast cpeasi LFS mosskHa 6bITh yCTaHOBIIEHA [IJIST TTOJIb30BaTeist root. [lepeMeHHas
LFS He ucrionb3yeTcs mociie Bxoaa B cpeny chroot.

» BupryasnbHbie (HaityIoBble CUCTEMbI JOJIKHBI ObITh CMOHTMPOBAHbI. DTO MOXKHO CAe/IaTh IO WM MOCe BXOIa
B chroot, mepeKk/TIOUMBIINCH HA BUPTYaIbHbBIN TEPMIUHAJ XOCTA ¥ OT MMEHM TOJIb30BATeJISI root BBITOJHUB
KOMaH/IbI, onmcaHHbie B Pasgen 7.3.1, « MouTtupoBaHue u 3anonHenne /dev» u Pasmen 7.3.2, «MoHTHUpoBaHue
BUPTYaJIbHBIX (DAJIOBBIX CUCTEM SIApa».

2.4. Co3aaHue HOBOro pasgena

Kak u GOJBIIMHCTBO APYrMX OMeparMoHHbIX cucteM, LFS 06bIYHO ycTaHaB/IMBAaeTCS Ha BbIIETE€HHbBI pasel.
PexkomeHryeMbIl TIOAXO, K ocTpoeHuio cuctembl LES coctout B TOM, 4TOGBI MCIO/b30BATh TOCTYITHbBIN ITyCTOMN
pasfest U, ecyiv y Bac JOCTAaTOYHO Hepa3MeUYeHHOrO IMMPOCTPAHCTBA, MCITOIb30BaTh €r0

MunnumanbHas cuctema Tpebyet pasgen pasmepom okosio 10 rurabant (I'B). Otoro mocraTroyHo Ajisi XpaHeHUS
BCEX apXMBOB C MCXOOHbBIM KOAOM M KOMIWIALuM TmakeToB. OpHako, ecsm cucrtema LFS mnpenHasHaueHa
IIJIT MCIIONIb30BaHMsI B KaueCcTBe OCHOBHOM cucTeMbl Linux, BeposSTHO, OymeT YCTaHOBJIEHO [IOTOJHUTETbHOE
MporpaMMHOe obecrieueHne, AJjisi KOTOpPOro norpebyeTcsl NOMOIHUTEbHOe ITpocTpaHcTBo. Pasnen pasmepom 30
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I'b saBnsercst pasymHbiM pasmepom ajis paciumpenusi. Cama cucrema LFS He 3aiimer crosibko mecta. bosbiias
YacThb 9TOrO TpeOOBaHMS 3aK/IIOUAETCs B MPEJOCTAaBJIEHUM JOCTATOYHOTO BPEMEHHOTO XPaHWIMIIA, a TaKKe B
J06aBIeHNM TOTIOTHUTEbHBIX BO3MOKHOCTeN mocie coopku LFS. Kpome Toro, o151 KOMIMIIAIMY TTAKETOB MOXKET
NOTPe6OBaThCsl MHOTO MeCTa Ha JIMCKe, KOTopoe OyleT 0OCBOOOKIEHO MOoC/ie YCTaHOBKY MaKeTa.

[TocKoMbKY IJIsI KOMITUJISILIMY He BCeraa JocTaToyHo omnepaTtuBHou namMsty (O3Y), peKoMeHIyeTCsl MCIIOIb30BaTh
HeOOJBIIION pa3mes OMCKa B KayecTBe pasgena nogkadkn. OH MCIONB3YeTCS SAPOM Ui XPaHEHUSI PEIKo
MCIIOJIb3YEMbIX JTAHHBIX M OCTaBJ/ISIET OOJIbIIIE MAaMSITY JIJIT aKTMBHBIX ITPOIIECCOB. Pasfgen noakauyku IJISI CUCTEMBbI
LFS moskeT coBnagaTh ¢ paszesiom, MCIIOb3yeMbIM XOCT-CUCTEMOM, U B TOM CJTy4yae HeT HeOOXOIMMOCTH CO3/1aBaTh
elle OfViH.

3amycTuTe mporpaMMy CO3IaHMs pas3mesioB Aucka, Takyio Kak cfdisk mmm fdisk, c mapameTpoM KOMaHIHOM CTPOKM,
yKa3aB MMsI JKeCTKOrO IMCKa, Ha KOTOPOM OyHeT CO3faH HOBBIM pasiesi, Hampumep, /dev/sda  [IJIT OCHOBHOT'O
mucka. Cospmanre pasmen Linux u pasgen nogkauku, ey 3TO Heobxommumo. Iloskamyiicra, oOpaTuTech K CIIpaBKe
cfdisk(8) vnu fdisk(8), eciiu BbI ellle He 3HaeTe, KaK MOJb30BaThCs ATUMU ITPOrpaMMaMu.

'i IIpumeuanue

Ilnst OMBITHBIX IIOJIb30BATeNIeii BO3MOKHBI M Apyrue cxembl pasomenms. Cucrema LFS mosker
pacnosiaratbcst Ha mporpamMmMHoM RAID-maccuse vinu normdeckom Tome LVM. OgHako mJ1s1 HEKOTOPBIX
ONILIMIA TpebyeTcs initramfs, UTO SIBJIIETCS CJIOKHOV TEMOM. DTU METOMbI pa3doyeHust He peKOMEHIYIOTCS
HauyHaOUIMM Ionb3oBaTenam LES.

3anoMHUTE 0OO3HAUYEHMe CO3JaHHOrO pasnesia (Harmpumep, sda5). B aToit kKHure oH OymeT Ha3bIBaThCSl pasfesiom
LFS. Takske 3anmoMmHuTe 0003HAYEHME pasgena nogkadyku. DT MMEHa IOHAA00STCS mo3ke i daiia /etc/fstab

2.4.1. Apyrve Bonpochbl N0 co3aHnI0 pa3aenos

PekomMeHmanuy IO CO3MAHUIO PasfesoB CUCTEMbI YaCTO ITyOJMKYIOTCS B ciMcKaxX pacchuiku LES. OTo oueHb
cyobekTuBHas TeMa. [1o ymoruaHmio 17151 60bIIMHCTBA AVCTPUOYTUBOB UCIIOJIb3YETCS BECh IVUCK, 3a UCKITIOUEHEM
HebOOJIBIIIOTO pasfesia MOAKAuku. OTO He onTtuManabHOo A1 LFS Mo HeckonbKMM NOpuuMHaMm. ODTO CHMKAeT
I'MOKOCTD, 3aTPYIHSIET COBMECTHOE MCITOIb30BaHMe TaHHBIX MEKY HECKOJIbKUMU AUCTPUOYTUBAMM MM COOpKamMu
LFS, nmemaer pesepBHOe KomupoBaHMe OoJiee TPYIOEMKMM M MOXKET TPAaTUTh OVCKOBOE IPOCTPAHCTBO M3-3a
HeahGEeKTUBHO paciipeae/ieHHOM (PajiioBOi CUCTEMBI.

2.4.1.1. KopHeBoii pasgen

KopueBoit pasgen LFS (He myrarb ¢ Karajorom /root ) pasmepoMm B 20 rurabGaiT SIBJISETCS XOPOIIUM
KOMITPOMMCCOM J1J1s1 6obIMHCTBa cucteM. OH obecrieunBaeT JOCTaTOUHO MecTa AJist mocTpoenust LES u 6ombiien
yactu BLFS, Ho mocTrarouHo mast, 4To6bl MOYKHO OBLJIO JIETKO CO3[]aTh HECKOJIBKO pa3esioB JJIsl SKCIIEPUMEHTOB.

2.4.1.2. Paspgen nogkKayku

BoMbIIMHCTBO AMCTPUOYTUMBOB aBTOMAaTMUECKM CO3HAIOT pasmes mogkauku. OObIYHO pPEeKOMEHIyeMbIl pasMep
paszesia MOAKAauyKy TPMMEPHO B 1Ba pas3a IpeBbilllaeT 06beM (GM3NUECKONM MaMSITH, OIHAKO 3TO TpedyeTcs
penko. Eciu myuckoBoe mpOCTpaHCTBO OrpaHMYeHO, YCTAaHOBUTE pasMep pasiesia IOAKauky B OBa rurabaiita u
KOHTPOJINPYITE €r0 0OHEMOM.

Eciin BbI XOTHTE MCITO/TBb30BaTh peskuM rubepHanym (suspend-to-disk) Linux, KoTopast 3amyucbiBaeT COAEpsKMMOe
O3V B paspes1 moaKauky epeq BbIK/IIOUeHEeM MalllMHbI. YCTAaHOBUTE pasMep pasiesia MoaKauKy He MeHbIle o6bemMa
YCTaHOBJIEHHO} OIepaTUBHON MaMSITH.

Wcnonb3oBanue Qaiiyia MOAKAYKY - 3TO HE OueHb XOpoIlo. I MexXaHMYeCKMX SKeCTKUX OUCKOB Bbl MOKETE
omnpenenTb, YTO CUCTeMa MCIOJb3yeT pa3fesl TMOAKAukKy, MPOCTO CJIbIIIA aKTMBHOCTb AMCKA M Habsomas, Kak
cucTeMa pearupyer Ha komaHzbl. st SSD-HakommuTesiss Bbl HE CMOXKETEe YCJIBIIIaTh, YTO MCIIOIb3YeTCsl pasjes
IMMOAKAa4YKM, HO CMOXKETEe OLI€HNTDb, CKOJIbKO MeCTa Ha pasaeijie MOAKAaYKM 3aHATO, MCIIOJIb3ysd KOMaH]bl tOp nim
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free. Ilo Bo3MoOkHOCTM ciiemyer u3beratb MCIOAb30BaHMsA SSD-HakomuTens Ojs pasmena momkauku. [lepBoii
peaxkuyeli Ha aKTMBHOCTb pasfesia MOJKauky OO/KHA ObITh IMPOBEpPKAa Ha HEOOOCHOBAaHHOE ITpMMEHEHMe KaKoi-
JMOO KOMaHAbI, HAIIpUMep, TOMbITKA pefaKTUpOoBaHus natururadbainTHoro daivia. Ecim ucnonb3oBaHue pasmenia
MTOAKAYKY CTAHOBUTCSI OOBIYHBIM SIBJIEHMEM, JIyUIllee pelleHne — IpuodpeTeHye 60/bliero oobeMa ornepaTuBHOM
IIaMSITH [IJIS1 Balllell CUCTEMBI.

2.4.1.3. Paspen GRUB

Ecnu 3azpysounstii duck pazmedeH c momoiiibio Tadmmiel pasgenoB GUID (GPT), Heobxogymo co3nath HEOOBIIION
paszen, o6bryHO pasmepom 1 MB, eciin OH ellle He CyIeCTByeT. DTOT pasesl He (popMaTupyeTcsi, HO TOIKEH ObITh
JocTyreH 11 ucnonb3oBanus GRUB Bo Bpems ycranoBky 3arpysunka. O6614H0 oH nomeueH Kak 'BIOS Boot' mpu
ucnosnb3oBauuu fdisk v umeer kon, EF02 nipu ucnonb3oBanuu gdisk.

'i IIpumeuanmue

Paspen Grub Bios gomskeH HaxomuThCsl Ha Oucke, KotTopbit BIOS mcnonb3yer st 3arpys3ku CUCTEMBI.
OTO He 06s13aTesIbHO TOT >Ke IMCK, Ha KOTOPOM pacIojioskeH kKopHeBoi paspen LFS. Ilucku B cucreme
MOT'yT MCIIOJIb30BaTh pasHble TUIbI TabiuI pasaenoB. Hannune pasgena Grub Bios 3aBucuT TONBKO OT
TUIIA TAGIUIIBI pa3esioB Ha 3arPy30YHOM JIVICKeE.

2.4.1.4. Paspgenbl, ucnonb3syemble oA yaoocTBa

EcTh HECKOJIbKO ApYyTMX pasfesioB, KOTOpbIe He SIBJIIOTCSI 0OsI3aTebHbIMM, HO MX CJIeLyeT YUYUTBIBATb IpU
paspaborke cxembl Aucka. Cieqyrolmi CIMCOK He SIBJISIETCS MCYEpIbIBAIOIIMM, a IpEACTaBJIeH B KayecTBe
CIIPAaBOYHOTO PYKOBOZCTBA.

* /boot - HacrositebHO pekomMeHAyeTcs. VIcrmomnb3yiiTe 9TOT pasfes AJisi XpaHeHus siiep M APYToil 3arpy30uHOn
mHbopmaryu. YTo6bl CBECTY K MMHMMYMY BO3MOSKHbIE ITPOOJIEMBI C 3aTPY3KOi IMCKOB OOJIBIIIOTO pa3Mepa,
caesiaiTe 3TOT pasmesi NepBbIM (GMU3UUECKUM pasaeioM Ha nepBoM aucke. Pasmep pasmena B 200 merabair
BIIOJIHE TOCTATOYEH.

» /boot/efi — Cucremusii pasmen EFI, ncnonbsyemsiin a1 3arpys3ku cucremsl ¢ momompio UEFI. ITogpobHee
yurainrte Ha cmparuye BLFS.

* /home - HacrositesnbHO pekomeHayetcst. [IpeqocraBbTe 001LIMIT TOCTYIT K CBOEMY JOMAIITHEMY KaTaIoTy U
MI0JTb30BaTeIbCKMM HACTPOIKaM HECKOJIBKUM AUCTpuOyTHBam mau coopkam LFS. Pasmep, kak mpaBuio,
JTOBOJIbHO OOJIBIIION ¥ 3aBUCUT OT JOCTYITHOTO MeCTa Ha JIMCKe.

e /usr - BLFS, /bin , /1ib , ¥ /sbin SIBJISIOTCS CUMBOJIMYECKMMM CChLIKAMM Ha MX aHAJIOTU B /usr . Takum
006pa3oM /usr COOEPsKUT BCE IBOMYHBIE (aiiyibl, HeOOXomMMbIe 1Sl paboThl cucteMbl. [Ist LEFS ornenbHbIN
pasgen /usr He Tpebyercs. Eciin oH Bam Heo6xoAyM, Bbl JOJIKHbBI CIle/IaTh pasfesl JOCTATOUHO OOJIbIINM,
YTOOBI IIOMECTUTH TYAA BCE MPOrpaMMbI ¥ 6MOIMOTEKM B cucTeMe. B 3Tol KOHGUrypaluy, KOPHEBON paset
MOXXET ObITh OUeHb MaJIEHbKMM (BO3MOXKHO, BCET'O OIMH I'MTrabaiiT), TO3TOMY OH MOAXOOUT JJIs1 TOHKOTO
KJIMeHTa U 6e31CcKoBOM paboyelt cTaHuy (Te /usr MOHTUPYeTCS C yaajaeHHoro cepsepa). OnHako
BbI JIOJDKHBI 3HATh, YTO JJIS 3aTPY3KM CUCTEMbI C OTJEIbHOTO pa3fesa /usr MoTpebyercs initramfs (He
BK/TIoueHHbIN B LFS).

e Jopt - DTOT Karasior Hanbostee nosie3eH Ay1st BLFS, B Hero Mo>xHO yCTaHOBUTb HEKOTOPbIE OOJIbIIINE TTAKEThI,
takue Kak KDE mmn Texlive, 6e3 ncrnonb3oBanus nepapxum /usr. s /opt moctaTouHo pasmepa ot 5 o 10
rurabanr.

e /tmp - [1o ymonuaunio, systemd moHTUpyeT 3nech tmpfs. Eciv Bbl XOTHUTe TepeoripefesnThb 3TO MoBeieHne,
cnepyite uHCTpyKumm Pasmen 9.10.3, «OTkitouenne tmpfs asist tmp» npu HacTpoiike cuctembr LES.

* /usr/src - DTOT paszes oueHb ymobeH 1j1s1 XxpaHeHus ucxogunkoB BLFS 1 coBMecTHOro 1CIobp30BaHms UX B
c6opkax LFS. Ero Takske MOKHO MCITO/Ib30BaTh B KauecTBe MecTa it coopku nakeroB BLFS. Pasmepa B 30-50
rurabajiT BIIOJIHE JOCTATOUYHO.
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JI106071 OTE/IbHBIN pa3esi, KOTOPbIM Bbl XOTUTE aBTOMAaTUUYeCKM MOHTMPOBATD IIPU 3arpysKe, A0JIKEH ObITh YKa3aH
B ¢ainie /etc/fstab . IlogpobHOCTM O TOM, KaK yKas3aTh pasmesibl, 6yayT oocykmatbes B Paszmen 10.2, «Co3nmanue
daiina /etc/fstab».

2.5. CozpaHue hannoBou CUCTEMbI Ha pasgene

Pasmen - 3TO Bcero Jmib AMAna3OoH CEKTOPOB Ha [MCKe, YKa3aHHbIM B Tabmuile pasgesnoB. [lpexkae udem
omepalnyoHHass CUCTEMa CMOXKET MCIIOJb30BaTh pasles OIS XpaHeHMs KaKux-ambo ¢aitjaoB, OH JO/KEH ObITh
oTdhopMaTHpPOBaH, UYTOObI comepskaThb (alOBYH) CUCTEMY, OOBIYHO COCTOSIIYIO M3 METKM, OJOKOB KaTajoroB,
OJIOKOB JAaHHBIX M CXEMbl MHIEKCAIlMM [IJI1 TOMCKAa KOHKpeTHOro daivia mo 3ampocy. daiutoBast cucrema
TaKke MMOMOTaeT OMepPaIMOHHOM CUCTEME OTCJIEXMBAaTh CBOOOIHOE IMPOCTPAHCTBO Ha pasfesie, pe3epBMPOBAThb
HeOOXOIMMbIe CEKTOPBI MPU CO3MaHMM HOBOTO (aiijia MU paclIMpeHuy CYIeCTBYIOIIEro 1 MOBTOPHO MCITO/Ib3yeT
CBOOOMIHbIE CETMEHTHI JaHHbBIX, MOJIyUeHHbIe B pesysbrare yaajaeHus daiioB. OHa Takke MOKET o6ecreunBaTh
TOIIEPKKY M36BITOYHOCTY TaHHBIX ¥ BOCCTAHOBJIEHMS TIOCJIE OIIMOOK.

LFS wmoxker wucnonb3oBaTh /00y (aioBylo cuCTeMy, paclio3HaBaemMyr sigpoMm Linux, HO Hambosee
pacrpoCcTpaHeHHbIMY TUTIAMM SIBJISIIOTCST ext3 u ext4. Bbibop mnpaBubHOM (ailyIoOBOM CUCTEMBI MOSKET OBITh
CJIO’KHBIM; 9TO 3aBMCUT OT XapaKTepuCTUK (aiioB 1 pasmepa pasaena. Hanpumep:

ext2
MOIXOIOUT IJIs1 HeOOJBIINX Pa3iesioB, KOTOPbIe peIKO OOHOBJIIIOTCS, Hapumep /boot.

ext3
9TO OOHOBJIEHHas (alIoBasi cucTeMa ext2, KoTopasi BK/IIouaeT B cebst JKypHaJI, TOMOTAOIINIA BOCCTAHOBUTh
COCTOSIHME pa3fesia B Cjlydyae HEKOPPEeKTHOro 3aBepiiieHus pab6orbl. OOBIYHO MCIIOIb3yeTCS B KaueCTBe
(aitsI0BOI CUCTEeMbI ODIIEro Ha3HAuYeHMs.

ext4
SIBJIIeTCS TOC/IenHel Bepcueli (GaiyioBbIX cucTeM cemelictBa ext. OHa IpemoCTaB/iIeT HECKOJbKO HOBBIX
BO3MOYKHOCTEM, BKJIIOYAsl BPeMEHHbIe METKM C TOUYHOCTbIO IO HAHOCEKYHIbI, CO3IaHue U MCIOJb30BaHMe
oueHb 60sbiMX (aiioB (16 TH) u moBbIlIeHNE CKOPOCTY PAOOTHI.

HOpyrue dannosbie cucremsl, Braouas FAT32, NTFS, JFS u XFS, monesHbl mjsi KOHKPETHbIX 3amau. bosiee
nmoapobHyio uHpopMalnio 06 3TuxX (aiIoBbIX CUCTEMAX ¥ MHOTMX APYTMX MOKHO HAlfTU IIO ampecy https://en.
wikipedia.org/wiki/Comparison_of file_systems.

LFS npenmnonaraer, uro kopHeBas daiioBast cucrema (/) umeet Tun ext4d. UtoObl co3math GaniioByIO CUCTEMY ext4
Ha pasfesie LFS, BbITIoHNUTE CeqyIONnTyio KOMaHIy:

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

3ameHuTe <xxx> umeHem pasgena LFS

Ecim BbI Mcnonb3yeTe CylIeCTBYIOIIMIA pasaen nogkauku, HeT HeobxommmocTu ero (opmaruposaThb. Ecim 6but
CO3/1aH HOBBIM pasaen nogkayku, €ro HYy>KHO OyIeT MHUIMAIU3MPOBATh C IIOMOIIIbIO 3TOV KOMAH/IbI:

‘ mkswap /dev/<yyy>

3aMeHuTe <yyy> UMEHEM pasfgenia nogKaudku.

2.6. YcTaHOBKa nepemeHHou $LFS

B oT0li KHUTe TTepeMeHHast OKpY>KeHust LFS OyleT MCIIOIb30BaThCsl HECKOJIBKO pa3. Bbl JOKHBI YOEIUTHCS, UTO
9Ta IepeMeHHas Bcerpga orpenesneHa B mpoiecce co6opku LFS. Ona gomkHa ObITh yCTAaHOBJEHA Ha KaTaJor,
B KOTOpOM BbI Oymere cosmaBaThb cBowo cuctemy LFS — mbl, gy mpumepa, GymeM MCIONb30BaTh /mnt/1fs
HO BbI MO)KeTe BbIOpaTh J1to6oi apyroi. Eciau Bel cobupaere LFS Ha oTmesbHOM pasmesie, STOT KaTajor Oymer
TOUYKOV MOHTMPOBaHMS [JIs1 pas3mesia. BeibepuTte pacrosiokeHyue KaTajora 1 yCTaHOBUTE IepeMEeHHYIO C TIOMOILIbIO
CIemyIoIIe KOMaH/Ibl:

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.

E

. l

Buumaunmue

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.

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
mount

-pv SLFS
-v -t ext4 /dev/<xxx> SLFS

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
mount
mkdir
mount

-pv SLFS

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

-v $LFS/home

-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.

YToO6hI 3arpy3uTh BCe MAKEThI U ATy, UCIIONb3ysS wget-list-systemd B KaueCTBe BXOAHBIX JAHHbBIX JIJIsT KOMaHbI
wget, HabepyTe KOMaHIY:

wget --input-file=wget-list-systemd --continue --directory-prefix=$LFS/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

42


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

JInnykc c vyns - Bepens 12.2-systemd-multilib

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

¢ D-Bus (1.14.10) - 1,344 KB:

Homamnsia crpanuua: https://www.freedesktop.org/wiki/Software/dbus

Ccobuika Ha 3arpysky: https://dbus.freedesktop.org/releases/dbus/dbus-1.14.10.tar.xz
KonTponbHas cymma MD5: 460670a3487817f1698981f8cd2ba9376

¢ DejaGNU (1.6.3) - 608 KB:

Homannsis ctpanuna: https://www.ghu.org/software/dejagnu/

Ccbutka Ha 3arpysky: https://ftp.ghu.org/gnu/dejagnu/dejagnu-1.6.3.tar.gz
KontponbHas cymma MD5: 68c5208c58236eba447d7d6d1326b821

« Diffutils (3.10) - 1,587 KB:

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

Ccobutka Ha 3arpysKky: https://ftp.gnu.org/gnu/diffutils/diffutils-3.10.tar.xz
KonTposnbHas CyMMa MD5: 2745c50f6f4e395e7b7d52f902d075bf

e E2fsprogs (1.47.1) - 9,720 KB:

Homatrnsia crpaunia: https://e2fsprogs.sourceforge.net/

Ccouika Ha 3arpysKy: https://downloads.sourceforge.net/project/e2fsprogs/e2fsprogs/v1.47.1/e2fsprogs-1.47.1.tar.
J2¢4

KonrtponbHast cymma MD5: 75e6d1353cbe6d5728a981b0267206ch

e Elfutils (0.191) - 9,092 KB:

Homanrusisa crpanuna: https://sourceware.org/elfutils/

Ccoiika Ha 3arpysKky: https://sourceware.org/ftp/elfutils/0.191/elfutils-0.191.tar.bz2

KouTposnbHas cymma MD5: 636547248fb3fae58ec48030298d3ef7

* Expat (2.6.2) - 474 KB:

Homamnsia crpannia: https://libexpat.github.io/

Ccpuika Ha 3arpy3sKky: https://prdownloads.sourceforge.net/expat/expat-2.6.2.tar.xz
KouTtponbHast cymma MD5: 8cb75¢8feb842c0794ba89666b762a2d
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* Expect (5.45.4) - 618 KB:

Homannsisa crpanuna: https://core.tcl.tk/expect/

Ccpuika Ha 3arpysky: https://prdownloads.sourceforge.net/expect/expect5.45.4.tar.gz
KonTponbHas cymma MD5: 80fce8de158422f5ccd2666512329bd2

* File (5.45) - 1,218 KB:

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

Ccbuika Ha 3arpysky: https://astron.com/pub/file/file-5.45.tar.gz

KonTtponbHast cymma MD5: 26b2a96d4e3a8938827a1e572afd527a

e Findutils (4.10.0) - 2,189 KB:

Homairnsia crpanuna: https://www.gnu.org/software/findutils/

Ccbuika Ha 3arpysky: https://ftp.gnu.org/gnu/findutils/findutils-4.10.0.tar.xz
KourpomnbHas cymma MD5: 870cfd71c07d37ebe56f9f4aaf4ad872

¢ Flex (2.6.4) - 1,386 KB:

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

Ccpuika Ha 3arpy3sKky: https://github.com/westes/flex/releases/download/v2.6.4/flex-2.6.4.tar.gz
KouTposnbHas cymma MD5: 2882e3179748cc9f9c23ec593d6adc8d

¢ Flit-core (3.9.0) - 41 KB:

Homatnss ctpanuna: https://pypi.org/project/flit-core/

Ccouika Ha 3arpy3sKy: https://pypi.org/packages/source/f/flit-core/flit_core-3.9.0.tar.gz
KonTtponbHas cymma MD5: 3bc52f1952b9a78361114147da63¢c35b

* Gawk (5.3.0) - 3,356 KB:

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

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

e GCC (14.2.0) - 90,144 KB:

Homamrssig crpanniia: https://gcc.gnu.org/

Ccobiika Ha 3arpysKky: https://ftp.ghu.org/gnu/gcc/gcc-14.2.0/gcc-14.2.0.tar.xz
KouTposbHas cymma MD5: 2268420ba02dc81821960e274711bded

« GDBM (1.24) - 1,168 KB:

Homainsis crpanuia: https://www.ghu.org/software/gdbm/

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

* Gettext (0.22.5) - 10,031 KB:

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

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

¢ Glibc (2.40) - 18,313 KB:

HomamrHsia crpaunna: https://www.gnu.org/software/libc/

Ccobutka Ha 3arpysKky: https://ftp.ghu.org/gnu/glibc/glibc-2.40.tar.xz
KonTtponbHas cymma MD5: b390feef233022114950317f10c4fa97

% IIpumeuanmue
' Paspab6otumku Glibc mogaepskusatot Git eemky comepsKalllyto UCITpaBIeHsI, KOTOPbIe 3aCTy>KMBAIOT
BHumManus st Glibe-2.40 Ho, K coskasieHuto, BbinmyleHHble mocye pennsa Glibe-2.40. Pegaktopst LFS
MyOJIMKYIOT PEKOMEHAAIMM 110 6e30MMacHOCTH, €CJIM B BETKY J0OaBIEHO KaKoe-IMO0 MCIIpaB/IeH e
6e30IMacHOCTH, HO JIJISI IPYTUX HelaBHO TOOAaB/IEHHBIX MTaTuel He OyleT MpearnpuHITO HUKAKUX
IeyncTBuii. Bbl MokeTe caMOCTOSTE/IbHO IPOCMOTPETh IaTul ¥ BKJIIOUUTh HEKOTOPhIE U3 HUX, €CIU
InocumraeTe nx Ba>XHbIMUA.
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e GMP (6.3.0) - 2,046 KB:

Homaitnsisa ctpanuia: https://www.ghu.org/software/gmp/
Ccbuika Ha 3arpysky: https://ftp.gnu.org/gnu/gmp/gmp-6.3.0.tar.xz
KonTtponbHas cymma MD5: 956dc04e864801a9¢c2242917612c283

e Gperf (3.1) - 1,188 KB:

Howmanrusisa crpanuna: https://www.ghu.org/software/gperf/
Ccbutka Ha 3arpysky: https://ftp.gnu.org/gnu/gperf/gperf-3.1.tar.gz
KonTponpHas cymma MD5: 9e251¢c0a618ad8824b51117d5d9db87e

e Grep (3.11) - 1,664 KB:

Homainsia crpanuua: https://www.gnu.org/software/grep/
Ccobuika Ha 3arpysKky: https://ftp.ghu.org/ghu/grep/grep-3.11.tar.xz
KouTposnbHas cymma MD5: 7¢9bbd74492131245f7cdb291fa142c0

« Groff (1.23.0) - 7,259 KB:

Homairssia crpanuna: https://www.gnu.org/software/groff/
Ccobuika Ha 3arpysKky: https://ftp.gnu.org/gnu/groff/groff-1.23.0.tar.gz
KouTposnbHas cymma MD5: 5e4f40315a22bb8a158748e7d5094c7d

* GRUB (2.12) - 6,524 KB:

Homamrnsig ctpanmiia: https://www.gnu.org/software/grub/
Ccpuika Ha 3arpysKky: https://ftp.gnu.org/gnu/grub/grub-2.12.tar.xz
KourposnbHas cymma MD5: 60c564b1bdc39d8e43b3aababcafb140

¢ Gzip (1.13) - 819 KB:

Homatssig crpanniia: https://www.gnu.org/software/gzip/

Ccblika Ha 3arpysky: https://ftp.ghu.org/ghu/gzip/gzip-1.13.tar.xz

KoutponbHast cymma MD5: d5¢9fc9441288817a4aBbe2dad249e29

 Iana-Etc (20240806) - 590 KB:

Homainss ctpanumna: https://www.iana.org/protocols

Ccbuika Ha 3arpysky: https://github.com/Mic92/iana-etc/releases/download/20240806/iana-etc-20240806.tar.gz
KonTtponbHast cymma MD5: ea3¢37c00d22f1159fc3b7d988de8476

e Inetutils (2.5) - 1,632 KB:

Homainss ctpanuia: https://www.ghu.org/software/inetutils/

Ccbuika Ha 3arpysky: https://ftp.gnhu.org/gnu/inetutils/inetutils-2.5.tar.xz

KonTtponbHast cymma MD5: 9e5a6dfd2d794dc056a770e8ad4a9263

¢ Intltool (0.51.0) - 159 KB:

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

Ccblka Ha 3arpysky: https://launchpad.net/intltool/trunk/0.51.0/+ download/intltool-0.51.0.tar.gz
KonTponpHast cymma MD5: 12e517cac2b57a0121cda351570f1e63

e [PRoute2 (6.10.0) - 900 KB:

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

Ccouika Ha 3arpy3sKky: https://www.kernel.org/pub/linux/utils/net/iproute2/iproute2-6.10.0.tar.xz
KoHTtposnbHas cymma MD5: 6282e47de9c5b230e83537fba7181¢c9¢

« ISL (0.26) - 1,988 KB:

Homamrnsia crpanna: http://libisl.sourceforge.io/

Ccobuika Ha 3arpysKky: https://libisl.sourceforge.io/isl-0.26.tar.xz

KourposnbHas cymma MD5: f2b56e8da688eba89838d414470da85f

e Jinja2 (3.1.4) - 235 KB:

Homairnsig crpannua: https://jinja.palletsprojects.com/en/3.1.x/

Ccouika Ha 3arpy3sKky: https://pypi.org/packages/source/]/Jinja2/jinja2-3.1.4.tar.gz
KourposnbHas cymma MD5: 02ca9a6364c92e83d14b037bef4732bc
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* Kbd (2.6.4) - 1,470 KB:

Homamssia crpannna: https://kbd-project.org/

Ccopuika Ha 3arpysky: https://www.kernel.org/pub/linux/utils/kbd/kbd-2.6.4.tar.xz
KontponbHast cymma MD5: e2fd7adccféb1e98eb1ae8d5alce5762

* Kmod (33) - 503 KB:

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

Ccouika Ha 3arpysky: https://www.kernel.org/pub/linux/utils/kernel/kmod/kmod-33.tar.xz
KouTtponbHast cymma MD5: c451c4aa61521adbe8af147f498046f8

* Less (661) - 634 KB:

Homatrssia crpanuua: https://www.greenwoodsoftware.com/less/

Ccobuika Ha 3arpysKky: https://www.greenwoodsoftware.com/less/less-661.tar.gz
KoutponbHast cymma MD5: 44f54b6313c5d71falac224d8d84766a

e Libcap (2.70) - 187 KB:

Homamrnsia crpanua: https://sites.google.com/site/fullycapable/

Ccobuika Ha 3arpysky: https://www.kernel.org/pub/linux/libs/security/linux-privs/libcap2/libcap-2.70.tar.xz
KouTtponbHast cymma MD5: dfee20c6eeca849347b87d5d6a8870c0

« Libffi (3.4.6) - 1,360 KB:

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

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

¢ Libpipeline (1.5.7) - 956 KB:

Homamrnsig crpanna: https://libpipeline.nongnu.org/

Cchuika Ha 3arpysKky: https://download.savannah.gnu.org/releases/libpipeline/libpipeline-1.5.7 .tar.gz
KoutponbHast cymma MD5: 1a48b5771b9f6c790fb4efdblac71342

e Libtool (2.4.7) - 996 KB:

Homamssig crpannua: https://www.gnu.org/software/libtool/

Ccobuika Ha 3arpysKky: https://ftp.ghu.org/gnu/libtool/libtool-2.4.7.tar.xz
KoutponbHast cymma MD5: 2fceb6ddcd66a89edbe45db28fas4232

e Libxcrypt (4.4.36) - 610 KB:

Homamrnsig crpaunua: https://github.com/besser82/libxcrypt/

Ccobuika Ha 3arpysKky: https://github.com/besser82/libxcrypt/releases/download/v4.4.36/libxcrypt-4.4.36.tar.xz
KoutponbHast cymma MD5: b84cd4104e88c975063ec6c4d0372446

e Linux (6.10.5) - 141,739 KB:

Homamrnsia crpannna: https://www.kernel.org/

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

"h IIpumeuanue

SInpo Linux oGHOBJIIETCST JOCTATOUYHO YaCTO M3-3a OOHAPYIKEHMS YSI3BMMOCTEN B CUCTEME
6e3omacHOCT. MOXKHO MCITO/Ib30BATh MOCIEAHIOI CTAOMIBHYIO BEPCHUIO SIIpa, €C/IM Ha CTPaHMUIIEe C
ommMbKamMy ¥ peKOMeHAAIMSIMU TT0 6€30MMacHOCTM He YKa3aHO MHOe.

st mosb3oBaresieit, y KOTOPbIX OrPaHMYEHHbIN MU TapUPUIIMPYEeMbIil BbIXOM, B MHTEPHET, 1 KOTOpPbIe
XOTSIT OOHOBUTD SIAPO Linux, MOSKHO CcKauaTb 6a30BYIO0 BEPCHUIO SIAPa, a 3aTeM IMPUMEHUTD K Hel MaTuu,
KOTOpbIE MOT'YT ObITb 3arpy>kKeHbl OTAEIbHO. DTO MOXKET COKOHOMUTH HEMHOTO BpEMEHM WJIM CTOMMOCTD
PV OGHOBJIEHUIO 10 CJIELYIOLINX 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:

Homainsis ctpanumna: https://www.openssl.org/

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

¢ Patch (2.7.6) - 766 KB:

Homamrnsia crpannna: https://savannah.gnu.org/projects/patch/
Ccpuika Ha 3arpysKy: https://ftp.gnu.org/gnu/patch/patch-2.7.6.tar.xz
KourposnbHas cymma MD5: 78ad9937e4caadcbal526ef1853730d5

¢ Perl (5.40.0) - 13,481 KB:

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

Ccbuika Ha 3arpysky: https://www.cpan.org/src/5.0/perl-5.40.0.tar.xz
KourposbHas cymma MD5: cfe14ef0709b9687f9c514042e8e1e82

¢ Pkgconf (2.3.0) - 309 KB:

Howmaninsia crpanuna: https://github.com/pkgconf/pkgconf

Ccobuika Ha 3arpysky: https://distfiles.ariadne.space/pkgconf/pkgconf-2.3.0.tar.xz
KonTtponbHas cymma MD5: 833363e77b5bed@131c7bc4cc6f7747b

¢ Procps (4.0.4) - 1,369 KB:

Homaninsig crpanuua: https://gitlab.com/procps-ng/procps/

Ccoutka Ha 3arpy3sKy: https://sourceforge.net/projects/procps-ng/files/Production/procps-ng-4.0.4.tar.xz
KonTtponbHast cymma MD5: 2f747fc7df8ccf402d03e375¢565¢f96

¢ Psmisc (23.7) - 423 KB:

Homatrnsig crpannia: https://gitlab.com/psmisc/psmisc

Ccpuika Ha 3arpysKky: https://sourceforge.net/projects/psmisc/files/psmisc/psmisc-23.7.tar.xz
KourposnbHast cymma MD5: 53eae841735189a896d614cha440eb10

e Python (3.12.5) - 19,944 KB:

Homamrssig crpanuua: https://www.python.org/

Cchuika Ha 3arpysKy: https://www.python.org/ftp/python/3.12.5/Python-3.12.5.tar.xz
KouTposnbHas cymma MD5: 02¢7d269e077f4834963bba6befdc715

¢ Python Documentation (3.12.5) - 8,188 KB:
Ccbuika Ha 3arpysky: https://www.python.org/ftp/python/doc/3.12.5/python-3.12.5-docs-html.tar.bz2
KonTponbHas cymma MD5: 52274d813236ca4a972fb6988480dc56

* Readline (8.2.13) - 2,974 KB:

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

e Sed (4.9) - 1,365 KB:

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

Ccouika Ha 3arpysky: https://ftp.gnu.org/gnu/sed/sed-4.9.tar.xz

KonTtponbHas cymma MD5: 6aac9b2dbafcd5b7a67a8a9bcb8036c3

» Setuptools (72.2.0) - 2,363 KB:

Homatnsis crpanuna: https://pypi.org/project/setuptools/

Ccouika Ha 3arpy3sKy: https://pypi.org/packages/source/s/setuptools/setuptools-72.2.0.tar.gz
KourtponbHast cymma MD5: 2e0ffdof6fc632a11442b79d9b1c68bd

e Shadow (4.16.0) - 2,154 KB:

Homatrnsia crpannia: https://github.com/shadow-maint/shadow/

Ccpuika Ha 3arpy3sKy: https://github.com/shadow-maint/shadow/releases/download/4.16.0/shadow-4.16.0.tar.xz
KourposnbHas cymma MD5: eb70bad3316d08fod3bb3d4bbecchb3b4
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 Systemd (256.4) - 15,291 KB:

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

Cchuika Ha 3arpysKy: https://github.com/systemd/systemd/archive/v256.4/systemd-256.4.tar.gz
KonTtponbHas cymma MD5: 83bd1ff158ec@bc55428c77a8f8495bd

* Systemd Man Pages (256.4) - 676 KB:

Homainssa ctpanuua: https://www.freedesktop.org/wiki/Software/systemd/

Ccbuika Ha 3arpysky: https://anduin.linuxfromscratch.org/LFS/systemd-man-pages-256.4.tar.xz
KourposbHas cymma MD5: 8dbcfoffed8e5e9d3565f9d2fc153310

'i IIpumeuanue

Komanpga Linux From Scratch renepupyer co6CTBEHHbIV apXMB CIIPABOYHbBIX CTPAHMUII, UCIIOJIb3YS
MICXOIHBIN Kof, systemd. DTo AeaeTcs IJIs1 TOTO, YTOOBI M36e3KaTh HEHY)KHBIX 3aBYCUMOCTEIA.

e Tar (1.35) - 2,263 KB:

Homainsisa ctpanuia: https://www.gnhu.org/software/tar/
Ccbuika Ha 3arpysky: https://ftp.gnu.org/gnu/tar/tar-1.35.tar.xz
KouTposnbHas cymma MD5: a2d8042658cfd8ea939e6d911eaf4152

 Tcl (8.6.14) - 11,355 KB:

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

Ccobutka Ha 3arpysKky: https://downloads.sourceforge.net/tcl/tcl8.6.14-src.tar.gz
KonTtponbHas cymma MD5: ¢30b57¢c6051be28fa928d89aca82841e

¢ Tcl Documentation (8.6.14) - 1,167 KB:
Ccbuika Ha 3arpysKky: https://downloads.sourceforge.net/tcl/tcl8.6.14-html.tar.gz
KonTtponbHast cymma MD5: 5467198f8d57¢54835bf80b98ffba170

« Texinfo (7.1) - 5,416 KB:

Homatrssia crpanuia: https://www.gnu.org/software/texinfo/

Ccobuika Ha 3arpysky: https://ftp.gnhu.org/gnu/texinfo/texinfo-7.1.tar.xz
KonTtponbHas cymma MD5: edd9928b4a3f82674bcc3551616eef3b

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

Howmarrusisa crpanua: https://www.iana.org/time-zones

Ccbuika Ha 3arpysky: https://www.iana.org/time-zones/repository/releases/tzdata2024a.tar.gz
KonTposnbHas CyMMa MD5: 2349edd8335245525¢c¢c082f2755d5bf4

e Util-linux (2.40.2) - 8,648 KB:

Homamrnsia crpannna: https://git.kernel.org/pub/scm/utils/util-linux/util-linux.git/

Ccopuika Ha 3arpysKky: https://www.kernel.org/pub/linux/utils/util-linux/v2.40/util-linux-2.40.2.tar.xz
KonrtponbHast cymma MD5: 88faefc8fefcedd97e58142077a3d14e

¢ Vim (9.1.0660) - 17,629 KB:

Homannsis crpanuia: https://www.vim.org

Ccouika Ha 3arpy3sKky: https://github.com/vim/vim/archive/v9.1.0660/vim-9.1.0660.tar.gz
KourpomnbHas cymma MD5: ¢512a99b3704f193be1a181cc644b2b2

'i IIpumeuanue

Bepcus vim menstercs eskemHeBHO. UTOOBI ITOTYYNTD MTOCTIETHIOI BEPCUIO, IEpEINUTe Ha https://github.
com/vim/vim/tags.
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¢ Wheel (0.44.0) - 99 KB:

Homainss ctpanuia: https://pypi.org/project/wheel/

Ccoutka 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:

Homainssa crpanuna: https://github.com/chorny/XML-Parser

Ccouika Ha 3arpysKky: https://cpan.metacpan.org/authors/id/T/TO/TODDR/XML-Parser-2.47.tar.gz
KourposnbHas cymma MD5: 89a8e82cfd2ad948b349c0a69c494463

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

Homamrssia crpauuna: https://tukaani.org/xz

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

e Zlib (1.3.1) - 1,478 KB:

Homainssa cTpauuia: https://zlib.net/

Ccbuika Ha 3arpysky: https://zlib.net/fossils/zlib-1.3.1.tar.gz
KouTtponbHas cymma MD5: 9855b6d802d7fe5b7bd5b196a2271655

e Zstd (1.5.6) - 2,351 KB:

Homarnsia crpaunia: https://facebook.github.io/zstd/

Ccbuika Ha 3arpysKy: https://github.com/facebook/zstd/releases/download/v1.5.6/zstd-1.5.6.tar.gz
KonTtponbHas cymma MD5: 5a473726b3445d0e5d6296afd1ab6854

O61mit pa3mep MmakeToB: mpumepHo 519 MB

3.3. Heob6xognmble naTun

B momnosiHeHMe K makeTtam TpeOGyeTcs] HECKOJIbKO Mardeil. DTU MaT4yy MCIPAB/SIIOT OIMIMOKYM B TAKeTax, KOTOpPbIe
JIOJDKHBI OBITh MCITPABJIEHbI COMPOBOXKIAIOIMMA. [1aTum Takske BHOCSIT HeOOJbIMe M3MEHeHMs], 0bJeryaronye
pabory c nakeramu. [Ijs1 coopku cucrembl LES morpebyiorcst ciemyorie naTyam:

e Bzip2 Documentation Patch - 1.6 KB:
Ccobuika Ha 3arpysKky: https://mirror.linuxfromscratch.ru/patches/lfs/12.2/bzip2-1.0.8-install_docs-1.patch
KourposbHas cymma MD5: 6a5ac7e89b791aae556de@f745916f7f

e Coreutils Internationalization Fixes Patch - 164 KB:
Ccbuika Ha 3arpysky: https://mirror.linuxfromscratch.ru/patches/lfs/12.2/coreutils-9.5-118n-2.patch
KouTtponbHast cymma MD5: 58961caf5bbdb02462591fa506c73b6d

* Expect GCC14 Patch - 7.8 KB:
Download: https://mirror.linuxfromscratch.ru/patches/lfs/12.2/expect-5.45.4-gcc14-1.patch
MD5 sum: @b8b5ac411d011263ad40b0664c669f0

e Glibc FHS Patch - 2.8 KB:
Ccbuika Ha 3arpysky: https://mirror.linuxfromscratch.ru/patches/lfs/12.2/glibc-2.40-fhs-1.patch
KonTponbHas cymma MD5: 9a5997¢3452909b1769918c759eff8a2

* Kbd Backspace/Delete Fix Patch - 12 KB:
Ccoutka Ha 3arpy3sKy: https://mirror.linuxfromscratch.ru/patches/lfs/12.2/kbd-2.6.4-backspace-1.patch
KonTtponbHast cymma MD5: f75cca16a38da6caa7d52151f7136895

O61mmit pasmep 3tux natden: npumepHo 188.2 KB
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[TomrMoO yKa3aHHbBIX BbIllle OOsI3aTeIbHBIX MCITPABJIEHMI, CYIIIECTBYeT psifi HeoOs3aTeIbHbIX IaT4yel, CO3IaHHbIX
coobiiectBom LFS. OTu Heobs3aTesbHble MCIPABIEHMST PEIIAIOT HEe3HAYMTEebHbIe MPOOJIEMbl MM BKJIIOUAIOT
(YHKLIMM, KOTOpbIe He BK/IIOUEHBI 10 yMoTYaHuio. He cTecHsiiTech mpocMaTpuBarh 6a3y JAaHHBIX UCITPABJIEHMI,
pacHoJIOKEHHYIO IO anapecy https://mirror.linuxfromscratch.ru/patches/downloads/, ¥ TOpUMeHSITb IIaT4M,
HeobxonMMble Balllell cucTeme.
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FnaBa 4. 3akounTe/NbHbIV 3Tan NOAroToOBKU

4.1. BBegeHue

B 9TO]7[ rJiaB€ MbI BBIIIOJIHMM HECKOJIbKO OOIIOJIHUTEJIbHBIX HACTPOEK MOJis ITOATIOTOBKM K c6op1<e BpeMeHHOﬁ
cucreMbl. Mbl cO31aIMM HECKOJIBKO KaTaJIoroB B SLFS (B KOTOPOM YCTaHOBUM BpeMeHHbIe MHCTPYMEHTBI), 106aBUM
HEMPUBUJIETPOBAHHOT'O ITOJTb30BaTe IS M HACTPOMM OKPYsKEHMeE JIJIST 9TOTO MoJib3oBaTesist. Kpome atoro, 6ymyT qaHbl
TTOSICHEHMSI TI0 CTAHIAPTHOM equMHMIE BpeMeHU cOopku, wmm «SBU», KOTOPYIO MbI UCITOIb3yeM [IJISI M3MEpPEHMSsI
BpeMeHM HeoOXoamumoro it coopku naketoB LFS, u nmpegocraBum HeKOTOpPYIO MHGOPMAIIMIO O Habopax TeCTOB.

4.2. Co3paHue orpaHN4YeHHON nepapxum nanok B chairnosomn
cucrteme LFS

B sTOM pasmesie Mbl HauMHaeM 3an0JHATH GaiioByio cucremy LEFS symemenTamu, KoTopbie 6yayT OCHOBOM KOHEUHOM
cucrembl Linux. IlepBbIM 11arom SIBJsIeTCS CO3[IaHMe OTPAHMUYEHHON MepapXuy KaTaJoroB, YTOOBI MPOTrPaMMBbl,
ckoMImIpoBaHHble B I'1aBa 6 (a takke glibc u libstdc++ B I'taBa 5), MOy GbITh YCTAHOBJIEHBI B X KOHEUHOM
pacMosokKeH. ITO HeOOXOAMMO AJISI TOTO, YTOOBI 3TM BPEMEHHbIE MTPOrpaMMbl ObIIM TIepe3ancaHbl Ipyu cOopKe
OKOHYaTeJIbHbIX Bepcuii B I'1aBa 8.

Co3maiiTe HEOOXOAVMYIO MEPAPXUIO KaTaIOTOB, BBITIOJIHUB CAEAYIOITYI0 KOMaHIy OT MMEHU root:
mkdir -pv SLFS/{etc,var} SLFS/usr/{bin,lib,sbin}

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

case $(uname -m) in
x86_64) mkdir -pv SLFS/1lib64 ;;
esac

mkdir -pv SLFS/usr/1lib32
ln -sv usr/1ib32 SLFS/1ib32

[Tporpammel B ['/1aBa 6 GymyT CKOMITMJIMPOBAHbI C TTIOMOIIBIO KPOCcC-KoMmmasiTopa (6osee mogpobHast mHGopManmst
npuBeleHa B pasgesie TexHuueckue IMpuUMedaHMs] MO COOPOUYHBIM MHCTpyMeHTaM). UYToObl OTAEIUTb KpOCC-
KOMITUJIATOP OT JPYTMX IMPOrpamMM, OH OyIeT YCTaHOBJIEH B CIielMajbHbIM Katajor. Co3maiiTe 3TOT KaTajor C
TTOMOIIIBIO CJIEAYIOIIE KOMaH Ibl:

mkdir -pv SLFS/tools

'1. IIpumeuanue

Pemakropel LFS HamepeHHO pelnayu He MCIIONIb30BaTh Karajor /usr/lib64 . B mpouecce c6opku
MpeANPUHMMAETCS PSif, IaroB, YTOObI YOeOUTbCS, UYTO HAOOP MHCTPYMEHTOB He OyIeT ero UCIoJb30BaTh.
Ecnu nmo kakon-ymmbo mpuumMHe 3TOT KaTajor MOSIBUTCS (3TO MOSKET IPOU3OMTHU, €CJIM Bbl AOMYCTUIN
OIINOKY, CJIeAyst MHCTPYKUMSIM, UV TIOTOMY UTO Bbl YCTAHOBM/IM OMHAPHbI MTAKeT, CO3[aBIlINii €0 Mocje
c6opku LFS), 370 MOKeT mpuBeCTH K MOJIOMKE Ballleil CUCTeMbI. BbI JOJIKHBI ObITH YBEPEHbI, UTO 3TOTO
Karayiora He CyIIeCTBYeT.

4.3. Co3pgaHue nonb3oBartens LFS

[Tpu BXOme B cuCTEMY ITOJ YUETHOM 3aIMChIO root MOIYIIEHME OTHOM OIIMOKM MOXKET IPUBECTU K TOBPEXKIEHNIO
WM pa3pylIeHnto cucTeMbl. [103TOMY IMakeThl B CAEMYIOIIMX ABYX IJIaBaX COOMPAIOTCST M3-TIOM YUYETHOM 3arycu
HeIIpUBUJIEIMPOBAHHOIO I0J/Ib30BaTe Is1. BBl MOKeTe 1CI0/Ib30BaTh CBOE COOCTBEHHOE MM IT0/Ib30BaTeJIst, 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 TapaMeTPOB KOMAaHAHOM CTPOKM:

-s /bin/bash
YcranaBmBaeT bash 060104KOM 110 YMOJTUAHMIO IJ1ST TIOJIb30BaTesT 1fs.
-g Ifs
Ora onums fOOABIISIET MOIb30BaTeNs 1fs B IpyITy 1fs.
-m
Co3pmaeT moMalllHMI KaTaJIor OJ1s II0JIb30BaTess 1fs.
-k /dev/null
OTOT mapaMeTp MpegoTBpaIiaeT BO3MOKHOE KOMpoBaHue (aiijioB 13 IpelyCTaHOBJIEHHOTO Habopa KaTaJIoros
(o ymonmyaHuio /etc/skel ) myTeM M3MeHEHUS MeCTOMOJIOKEeHMSI BBOJA Ha crelyaabHoe null-ycTpoincTBo.
Ifs
OTO MMS HOBOTO I10JIb30BATeIS.

Ecsin BbI XOTHTE BOWTH B CUCTEMY Kak 1fs MM MEPEKTIOYNTHCS Ha 1f's M3 YUETHOM 3amCy HENTPUBUIIETIPOBAHHOTO
MoJIb30Baresisl (B OT/IMYME OT MepPEeKITIOYEeHNsT Ha MOJIb30Baresist 1fs Mpy BXOMe B CUCTEMY Kak root, JiT KOTOPOTO
He TpebyeTcs mMaposib MMOIb30BaTesIs 1fs), BAM HEOOXOAMMO YCTAaHOBUTD NapoJIb IJis1 1fs. BeImosnHuTe cemyonryio
KOMaH/Iy OT MMEeHM IOJIb30BaTesIs root, YTOObI YCTAHOBUTD MAPOJIb:

passwd 1fs

Hpe,HOCTaBI)Te ITOJIb30BaTE/TIO0 1fs MOIHBIN AOCTYII KO BCE€M KaTaJioraM B IIallKe sLFS, Ha3HauuB 1fs BjageblieM:

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

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

chown -v 1fs SLFS/1ib32

"\r IIpumeuanue

B HEKOTOpBIX XOCT-CMCTEMax CJIeAVIONIAsi KOMaHAa He BBINMOJHSIETCS [O/DKHBIM 00pasoM U
IIPMOCTaHAB/IMBAET BXO[ MOJIb30Baresis 1fs B ponoBom peskume. Ecm mogckaska "Ifs:~$" ne nmosisistercst
cpasy, BBoz, KoMaHbl fg ycTpanut mpobiemy.

3arem 3aIlyCTuTe O6OJIO‘IKY, pa60Ta}omy}o OT MMEHM To/Ib30BarTest 1fs. DTO MOKHO caeJsiaThb, BOI‘/,I,ELH B CUCTEMY KaK
1fs Ha BMpTyaHbHOﬁ KOHCOJIM WJIN C IIOMOILIIBIO cne,uy}omefl KOMaHbI BHMEHbI/HEI)EKH}OIIEHI/IH I10JIb30BaTeJIsd:

su - 1fs

AprymeHr «-» repemaet 3HaueHue KOMaH/Ie SU JIJIs 3aITyCKa 000JI0UKM BXOJA B CUCTEMY, & He OOBIYHOM 0OOIOUKNA.
PasHuiia Mekay sTUMM ABYMS TUITaMy 060J10ueK oapo6Ho omucaHa B bash(1) u info bash.

4.4. HacTpouKa OKpYy)XeHUus

Hactpoum xopoiio paboTaroiiee OKpy>KeHye, Co3[laB ABa HOBBIX (aiiia 3amycka ajsi obomouku bash. Bougs B
CHUCTEeMY Kak I10JIb30BaTesb 1fs, BBeOUTE CIeOYIOLIYI0O KOMaHy, YyTOOBI CO37aTh 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.

HoBbIi1 5K3eMILISIp 000JIOUKM IIpeAcTaBisieT coboir non-login 060JI0UKY, KOTOpask He CUMTHIBAET M HE BBIIIOJIHSET
conmepskumoe GaiyioB /etc/profile U .bash_profile , a BMECTO 3TOTO BBIMIOJIHSIET uTeHMe U3 daiia .bashrc .
Cosparire daint .bashre :

cat > ~/.bashrc << "EOF"

set +h

umask 022

LFS=/mnt/1fs

LC_ALL=POSIX

LFS_TGT=x86_64-1fs-1linux-gnu
LFS_TGT32=1686-1fs-1linux-gnu
LFS_TGTX32=x86_64-1fs-1inux-gnux32
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 LFS_TGT32 LFS_TGTX32 PATH
EOF

3HaueHMe HaCTPoeK B .bashrc

set +h

Komanpa set +h orkimiouaer xsmi-¢pyHkuuio bash. XerpoBaHue siBisieTcsl mosesHoi ¢yHKuyelrr —bash
VICTIOJIb3YeT Xell-TabyMIly [AJiS 3alOMMHAHMSI TIOJIHOTO MYTM K MCIOJIHAeMoMy Gaiiy, 4yToObl 136eXKaThb
MHOTOKPATHOTO TIOMCKa OZHOTO ¥ TOTO K€ MCITOJIHIeMOro (aiia B epeMeHHOM OKpy>keHMs: PATH. OgHako
HOBbIE MHCTPYMEHTbI TPeOyeTCs MCIOIb30BaTh CPa3y ke Mocje uX ycTaHOBKU. OTKIIOUeHMe X31I-QyHKIN,
3aCTaBJIsIeT 0OOJIOUKY MCKaTh IMEPEMEHHYIO OKpY>KeHMsI PATH, BCSIKMIA pas, KOrja IporpamMmy HeOoOXOAMMO
3aImyCTuTh. TakMM 06pasoM, 060JIOUKA HalIeT BHOBb CKOMIVJIMPOBAaHHbIE MHCTPYMEHTHI B SLFS/tools/
bin , KaK TOJBKO OHM CTaHyT OOCTYITHBI, HEe 3allOMMHAs TPEIbIAYIIYI0 BEPCUIO TOM K€ TPOrpaMMbl,
MIPeOCTaBJIEHHYIO XOCT-IUCTPUOYTUBOM, B /usr/bin MM /bin .

umask 022

VYcTaHOBKa 3HaueHMsl TMOJIb30BATEIbCKOM Macku cosmaHusi ¢aiioB (umask) 022 rapaHTMpyeT, UTO BHOBb
CO3IaHHbIe (arIbl ¥ KaTaJIOTV TOCTYIIHBI 1JIS 3aIVCH TOJIBKO UX BJIaJEJbIly, HO OYIyT JOCTYITHBI IJIS YTEHUS U
BBITIOJTHEHMSI OCTAJIbHBIM I10JIb30BaTeJISIM (TIPY YCJIIOBUU, UTO CUCTEMHBIN BbI3OB Open(2) UCMOJIb3YeT PESKUMBI
10 YMOJTUYaHMIO, HOBbIE (hayIbl IOIyYaT paspeienns 644, a karajgoru 755).

LFS=/mnt/1fs
ITepemenHas okpy>KeHMsI LFS TOJIKHA YKa3bIBaTh HA BIOPAHHYIO TOUKY MOHTMPOBAHMSL.

LC_ALL=POSIX
[TepemenHasi LC_ALL ympaBisieT JOKaJau3alueil ompefeseHHbIX MporpamMm, M (GoOpMuUpyeT COOOLIeHUs B
COOTBETCTBUM C JIOKa/JIM3alMel YKa3aHHOM CTpaHbl. YcTaHOBKA B LC_ALL 3HaueHust «POSIX» mmn «C» (oHM
9KBMBAJIEHTHbBI) TAPAHTUPYET, YTO BCe OyneT paboTaTh JODKHBIM 06pa3oM B cpefie KPOCC-KOMIMIISIIIUMN.

LFS_TGT=$(uname -m)-1fs-linux-gnu
HepeMeHHafl LFS_TGT yCTaHaB/JIMBae€T HeCTaHJapTHOe, HO COBMECTMMOE OIIMCaHMe KOMIIbIoTepa IJist
MCIIOJIb3OBaHMS TIPpU CO3OaHUM KPOCC-KOMIIMJIATOpPA M KOMIIOHOBIIMKAE, a TaKXXe IIPpU KPOCC-KOMITMJIAIIMA
BpEeMEHHOI'0 Ha6opa VMHCTPYMEHTOB. ,Z[OI'IOI[HI/ITQJHJHEUI I/IH(I)OpMaL[I/IH 06 sTOM npencraBjieHa B Texunueckue
npmmedyaHus 110 C60pO‘IHbIM MHCTPpYMEHTaM.
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PATH=/usr/bin

MHorue coBpemeHHble TUCTpUOYTUBbI Linux o6benuumwmm /bin ¥ /usr/bin . B 3TOM cytyyae cTaHmapTHOMN
IepeMeHHOM PATH HEOOXOOMMO YCTaHOBUTD 3HAUEHMe /usr/bin/  1Jig oKpy>keHus u3 ['maBa 6. Korga sto He
TaK, CJIEAYIOIIas CTpOKa JOOABUT /bin K ITYTH.

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 Hayaje
['maBa 5, Gymer o6HapyskKeH OOOJIOUKOM Cpasy IOC/Ie ero YCTaHOBKM. DTO, B COUYETAHMM C OTKJ/IIOUEHMEM
XeIIMPOBaHMsI, OTPAHNYMBAET PUCK MCITOb30BaHMST 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 MOryT MOIBITATHCS 3aTPY3UTh
9JIEMEHTBI KOHDUIypalyu, crielupuuHbIe IJi1 HEKOTOPbIX AUCTPUOYTUBOB, U3 /usr/share/config.site B
xocT-cucreMe. [lepeornpenenure e€, yToObI MIPEAOTBPATUTD MOTEHIIMATBHOE BIIMSIHME XOCTA.

export ...

[IpuBeneHHbIE 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 manmyanmsaimy bash. DT1oT a1 MOTEHIMATIbHO MOKET M3MEHUTh CPEeNy IMOJb30BaTesIs
1fs TakMM 06pa3oM, UTO 3TO MOXKET IMOBJUATb Ha COOPKY BakHbIX MmakeToB LFS. UTo6b1 yoenuThest, 4To
T0JIb30BaTeIbCKasl cpena 1fs uucTa, MpoBepbTe Hajauune daiia /etc/bash.bashrc U, eCiu 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 6osbliie He HY>KeH (B Havyasie [71aBa 7 ) Bbl MOKeTe 6€30MacHO BOCCTaHOBUTD /
etc/bash.bashrc (110 KeyaHMIO).

O6parure Buumanue, uro naker LFS Bash, koropsiit Mbl cosmamum B Pasmen 8.37, «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 SIApaMy) BpeMsl KOMITMJISIIMYU TaKeTa
MOKHO COKPaTUTh, BBIMIOJHMUB «IIapajuIejbHYI0 COOPKY», MO0 YCTAaHOBUB MEPEMEHHYIO Cpelbl, JIMOO COOOIIMB
nmporpamMme make, CKOJIbKO siiep 3ajeiicTBoBath A1 c6opku. Hampumep, mporieccop Intel Core i9-13900K nmeet 8
spep P (mpousBomurenbHOCTh) U 16 simep E (sHeprosddekTMBHOCTS), ssapo P MoskeT ogHOBpEMEHHO 3aITyCKaTh JIBa
TIOTOKA, II03TOMY Kaskaoe simpo P Mmopempyetcs simpom Linux Kak Ba JJormyeckux siapa. B pesynbrare nomyyaercst
32 norunveckux sigpa. OueBUIHBIN CIOCOO 33/1€/iICTBOBATh BCE TH JIOTMYECKME sIpa - pa3pelnTh make co3gaBaTh
10 32 3agaHuii COOpKMU. DTO MOKHO CeJaTh, IlepenaB mapaMeTp -j32 KomaHae make:

make -j32

N YCTaHOBUTE IEPEMEHHVYIO OKpY>KeHUs MAKEFLAGS, 1 ee comeps;kumMoe 6y,ueT dABTOMATNUYECKU MCIIOJIb30BATbCS
make B KauecTBe ImapaMeTpoB KOMEIH,HHOI‘/JI CTPOKMI:

export MAKEFLAGS=-j32
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! BasxHo

Huxorpma He mepenmaBaiiTe mapameTp -j 6e3 HoMepa B make 1 He ycTaHaB/IMBaiiTe Takoy IapaMeTp B
MAKEFLAGS. MHaue make OymeT co3maBaThb OeCKOHEUHbIE 3aJaHus COOpPKM, YTO BbI3SOBET MPOOJIEMbI CO
CTabMIbHOCTBIO CHUCTEMBI.

YTO6BI UCIIOIB30BATh BCE JIOTMUECKME saapa, OOCTYIIHbIE OJIS C60pKI/I nmakeToB B I1aBa 5 u I'aBa 6, YKa>KnUTe
rnmapaMeTp MAKEFLAGS B .bashrc cenvac :

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

3aMeHUTE S(nproc) KOJIMYECTBOM JIOTMYECKUX fOep, KOTOPbI€ Bbl XOTUTE MCIIOJ/Ib30BaTb, €CJ/IM BbI IIJIAHUDYETE
MCIIOJIb30BATb HE BCe JIOrMYeCKMe g1pa.

HakoHel, 4To6bI y6eouTbCsl, UYTO Cpefia IMOJHOCTbIO IMOATOTOBJEHA I COOPKM BpEMEHHBIX MHCTPYMEHTOB,
MepevYnTanTe TOJIbKO UTO CO3MAHHbIN MPOMWIb MTOIb30BaATEIS:

‘ source ~/.bash_profile

4.5. 0 SBU (CtaHpgapTHas eguHuua BpemMeHU CO0pKHU)

MHorue iroayu Xoteu Obl 3HaTh 3apaHee, CKOJIbKO TPUMEPHO BpeMeHM MOTpebyeTcs I1s1 KOMIWIISIIIUY M YCTAaHOBKMU
Kaskgoro nakera. [Tockonbky Linux From Scratch moskeT 6bITh COOpaH Ha pas3/IMYHbIX CUCTEMaX, HEBO3MOXKHO J1aTh
TOYHYIO OIleHKY BpeMeHyu. CO0pKa caMmoro 60JIbIIOro makera (gcc) saiiMeT OKOJIO 5 MUHYT Ha GbICTPBIX CHUCTEMAX,
HO MOKET 3aHSITh HECKOJIBKO JHEN Ha 6oJiee Me[IeHHbIX KoMIbloTepax! BmecTo dakTmueckoro BpeMeHu B KHUTE
MCTIOJIb3YeTCsI MTOoKasaTe b ' CcTaHAapTHas emuHuiia Bpemenn coopku’ (SBU).

[Tokasarenp SBU paccuntbiBaeTcst cienyioimmMm obpasoM. [lepBbIM MmakeToM, KOTOPbIV HY;KHO CKOMITMJIMPOBATh,
spisieTcs binutils B I'1aBa 5. Bpems, Heobxomyumoe 151 KOMIWISLIVY 3TOTO ITaKeTa C MCII0/Ib30BaHMeM OFHOrO Spa,
OymeT Ha3bIBATbCS CTAHAAPTHOM eguHuIel BpeMeHu coopku wim SBU. BpeMst KoMOusmyum oCTaJabHBIX ITAaKETOB
OyzeT pacCUMTaHO OTHOCUTEJIbHO 3TOT'O BPEMEHM.

Hampumep, pacCMOTpHUM IMaKeT, BpeMst KOMITWJISILIMM KOTOporo cocrasisieT 4,5 SBU. Dto o3HauaeT, 4To eC/iu Balliei
CUCTEME TIOTPEOOBAIOCh 4 MUHYTHI JIJISI KOMITWJISIIMM M COOPKM MepBOro mpoxoma binutils, To gt c6opku 3TOrO
nakera norpebyercst npumepro 18 muuyt. K cyacTbio, B GOJIBIIMHCTBE CJTy4aeB, BpeMsI COOPKM MEHbIIIEe, YeM Y
binutils.

B 1IeJIOM, BeJIMYMHa SBU ne coBcem TO4YHaA, ITOCKOJIbKY OHd 3aBUCUT OT MHO>KECTBa (l)aKTOpOB, HaulMHas OT BepCuUn
GCC xoct-cucrembl. OHa IIprBeaeHsl 30eChb, YTOOBI OaTb OLI€EHKY TOr'o, CKOJIbKO BpeMEHN MOXKET HOTpe6OBaTbC${
11 C60pKI/I ImakeTa, HO B HEKOTOPbBIX CJIyUasax I_U/I(bpbl MOTYT OTJIMYATbCA HAa OeCATKU MUHYT.

B coBpeMeHHBbIX MaTepPUMHCKMX IJIaTaX €CTh BO3MOMKHOCTb YIIPABJISITh TAKTOBOJM YacCTOTOM Ipolieccopa. IJTO
MOXKHO CZI€JIaTh C TIOMOIIbIO KOMaH/bl, Takoi Kak, powerprofilesctl. [lanHas Bo3aMokHOCTh oTcyTcTBYeT B LFS,
HO MOXeT ObITb JOCTYNMHAa B XOCT-mucTpubOyTuBe. Ilocsie cb6bopkmu LFS ympaBieHue mpousBOOUTENTbHOCTBIO U
9JIEKTPOIMUTAHMEM MOKHO TOGABUTb B CUCTEMY C MTOMOIIBIO MHCTPYKIINI, ONMMCAaHHBIX HA cTpanuiie BLFS power-
profiles-daemon.

[Tepen nsmepeHnem BpeMeHM COOPKY JTFOOOTO MTaKeTa pEKOMEHYeTC s 33/1e/iCTBOBATh MPOQIIb IHEPrOMOTPeOIEHNST
CUCTEMbBI, HACTPOEHHBI Ha MaKCMMaJIbHYIO MTPOU3BOIUTETLHOCTD (M MaKCMMAJIbHOE SHEPronoTpebeHne).

B npoTtuBHOM ciyuae usmepeHHoe 3HaueHne SBU MoskeT GbITh HETOUHBIM, ITOCKOJIbKY CMCTEMA MOYKET MTO-PasHOMY
pearupoBaTh Ha cOOPKY binutils-pass1 wam npyrux makeTos.

VmeliTe B BUIY, UTO Aake ecjau AJjis 0O00MX IAKETOB MCIIOJIb3YeTCsS OOVH U TOT ke Mpoduib, BCe paBHO MOTYT
BO3HMKHYTb CYIIIECTBEHHbIE HETOYHOCTH, MOCKOJIbKY CHCTEMa MOKET pearupoBaThb MeIJjIeHHee, eCu CUCTeMa
IIPOCTaMBAET MPU 3aITyCKe MPOLeAYPbl COOPKU. YCTaHOBKA IJ1sI TPOMWIIS MUTAHUS PESKMMA «ITPOU3BOAMUTETbHOCTDbY»
CBeeT K MUHMMYMY 3Ty IIpobsiemy. M, oueBuAHO, 3TO Takke yCKOpUT c60pKy LFS.
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Ecin powerprofilesctl noctymnen, BBegute komanay powerprofilesctl set performance, 4To6s1 BbIOpaTh Mpodniib
npoussoanTensHocTb. HEKOTOpbIe AMCTPUOYTUBBI AJIS YIIpaBAeHUsT MPOGWISIMIU ITPeIOCTaBIISIOT KoMaHay tuned-
adm Bmecto powerprofilesctl, B stux auctpubytuBax BBemure koMaHAy tuned-adm profile throughput-
performance, uTo65b1 BbIOPATh MPOMUIIb NPOUSBOAUTENBHOCTb.

"h IIpumeuanue

Korma mcrnonb3yercsi HeCKONBKO siaep, emuHuibl usmepenus SBU 6ymyT pasimyaTbes elne OoJblile,
yeM OObBIYHO. B HeKOoTOphIX iIydasgx make MOPOCTO 3aBEepIINTCS OIIMOKOM. AHAMNU3 BBIXOTHBIX
JaHHBIX ITpollecca cOOpPKM TakKe OymeT 6oJiee CJIOKHBIM, IMOCKOJIbKY CTPOKM PasHbIX ITIOTOKOB OYOIyT
yepenoBaTbCs. Eciv BbI CTOJIKHY/IMUCH C TPOO/IEMOI Ha 3Tare COOPKY, BEPHUTECH K COOPKE Ha OIHOM SIIIpe,
YyTOOBI MPOAHAIM3MPOBATh COOOIIEHNS 00 OIIMOKaX.

[IpencraBiieHHbIE 3eCh 3HAUEHMSI BpeMeHM IJ1s1 BCeX MaKeToB (3a uckioyeHneM binutils-pass1, KoTopbii
cobupaeTcst Ha OIHOM SIipe) pacCUMTaHbI IIPU UCIIOIb30BaHMM 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 COOPAHHOIO IIaKeTa
— XOpollast ujest, IOTOMY YTO OH MOXXET 00GeCIIeUUTh «IIPOBEPKY PabOTOCIIOCOGHOCTM», YKAa3bIBAIOIIYIO, UTO BCE
CKOMITMJIMPOBAHO ITpaBuyibHO. Habop TecToB, KOTOPBIN ITPOXOAUT CBOV HaOGOP IMPOBEPOK, OOBIYHO TOKA3bIBAET, UTO
makeT paboTaeT Tak, Kak 3amyMast pa3paboTunk. OHAKO 9TO He TapaHTUPYET, UTO MaKeT IMOJTHOCTbIO 6e3 OIIMOOK.

HekoTtopble HaGOpbI TECTOB OOJiee BaskHbI, 4yeM Apyrue. Hampumep, Habopbl TECTOB [1JI1 OCHOBHBIX MHCTPYMEHTOB
— GCC, binutils 1 glibc — uMeroT mepBOCTelleHHOE 3HAUEHME M3-3a UX ILEHTPaJIbHOM POJM B IPAaBUIHHO
dbyHKIMOHMpYIOIIEN cucteme. BoimonmHenne Hab6opos TectoB mis GCC u glibc mMoskeT 3aHSTb OueHb MHOTO
BpeMeH!, 0COOEHHO Ha MeIJIEHHOM 000pYIOBaHMM, HO X BBITIOJTHEHME HACTOSTEIbHO PEKOMEH TYEeTCSl.

% IIpumeuanmue

3amryck HabOpOB TECTOB, OMMCAHHbIX B I'71aBa 5 u I'1aBa 6, He MMeeT CMbIC/IA, TOCKOJIBKY MTPOrPaMMBbI
KOMITMJIUPYIOTCSI C TIOMOII[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 GOJIBIIIOMY KOJIMYECTBY HEyHAuHbIX TeCTOB. [IpMuMH MOXKeT
ObITb HECKOJIbKO, HO HauboJiee 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, IO MPUUYMHAM, O KOTOPbIX 3HAIOT Pa3pabOTUYMKM M KOTOPbIE OHU CUUTAIOT
HeKpUTUYHbIMU. ITpocMOTpUTE SKypHaJIbI, pacroioxkeHHble TIo aapecy https://mirror.linuxfromscratch.ru/lfs/build-
logs/12.2/, aTOOBI TTPOBEPUTD, OKUIAOTCS JIM COOM. DTOT CAUT aKTyaseH JJisI 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
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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-default-hash-style=gnu \
--enable-multilib

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.

--enable-multilib

Bximouaer nmogmepskky multilib.

CKOMITWJIMPYITE TIaKeT:

‘make

YcTaHoBUTeE TAKeT:

‘make install

[Tonpo6Has nHbopmaiius 06 sTom nakere Haxonutcs B Pasgen 8.20.2, «Comepskumoe 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

WsmennTe MMs KaTajora 1o YMOJIYaHUIO OJIs OUbIMOTEK:

sed -e '/m64=/s/1ib64/1ib/' \
-e '/m32=/s/m32=.%/m32=..\/1ib32$(call if_multiarch, :i386-1linux-gnu)/' \
-i.orig gcc/config/i386/t-1inux64

B mokymenraiinu Kk GCC pekomengyercst coouparb GCC B OT/ieJIbHOM KaTajore:

mkdir -v build
cd build

70




JInnykc c vyns - Bepens 12.2-systemd-multilib

IMTonrorosrre GCC K KOMIMIALIAN:

mlist=m64,m32

../configure \
--target=SLFS_TGT
--prefix=SLFS/tools
--with-glibc-version=2.40
--with-sysroot=$8LFS
--with-newlib
--without-headers
--enable-default-pie
--enable-default-ssp
--enable-initfini-array
--disable-nls
--disable-shared
--enable-multilib --with-multilib-list=$mlist
--disable-decimal-float
--disable-threads
--disable-libatomic
--disable-1libgomp
--disable-libquadmath
--disable-libssp
--disable-libvtv
--disable-libstdcxx
--enable-languages=c, c++

T T TS

3HayeHue mapaMeTpoB HACTPOMKH:

--with-glibc-version=2.486
OroTr mapameTp ykasbiBaeT Bepcuio Glibc, KoTopas OymeT MCIOIb30BaThCsl Ha 1eneBoi cucreme. OH He
MMeeT OTHollleHus K libc xocT-mucTpubyTHBa, IOTOMY YTO BCE, CKOMIMIMPOBAaHHOE B 3TOM paszese, Oymer
BBITIOJTHATLCS B cpefie chroot, kKoTopast n3ompoBaHa ot libc xoct-gucTpubyTnsa.

--with-newlib
[TockonbKy paborarorias 6momoreka C elle HeOCTYITHA, 3TO FapaHTUPYET, UTO KoHCTaHTa inhibit_libc 6ymer
ompenesieHa pu cbopke libgcc. DTo mpemoTBpaIaeT KOMITMISLMIO JTI0OO0TO KOMIa, TPeOYyIoIIero MmoaaepsKKu
libc.

--without-headers
HpI/I CO30aHMM ITOJTHOT'O KPOCC-KOMITUJISITOPA GCC Tpe6yeT Ha/JIM4Yudg CTaHOAPTHbBIX 3aroJioBKOB, COBMECTUMBbIX
C L[eJ'IEBOI‘ﬁ CUCTEMOIA. ,HI[H HallInx ueneﬁ 9TU 3aroJiIOBK1 He l'IOHa,JIO6$ITCSI. 2TOT MmapaMeTp nmpegoTBpaliaeT nx
nonck GCC.

--enable-default-pie u --enable-default-ssp
Otn napameTpsl Mo3BossIIOT GCC 1Mo yMOTYaHMIO KOMIMIMPOBATh MPOTPaMMbl C HEKOTOPBIMU (QYHKIMSIMU
yCuJIMBaIOIIMMK Ge3omnacHOCTh (6osee mompo6Has MHpopManus O HUX NpuBeneHa B npumedaHue o PIE
n SSP B I'mase 8). Ha manHOM 3Tare OoHM He SIBJISIETCSI CTPOTO OOSI3aTeIbHBIMM, ITOCKOJIbKY KOMITMJISITOD
O6ygeT co3maBaTh TOJBKO BpeMeHHbIe McIoyHsemblie daiibl. Ho syuriie, 4To6bI BpeMeHHbIE TAKeTbl ObLIN
MaKCUMaJIbHO MPUOIMKEHBI K TeM, UTO 6yayT B rotoBoi cucrteme LFS.

--disable-shared
Oror mapametp 3acraisieTr GCC cratmyeckyu CBS3bIBaTb CBOM BHYTpeHHMe Oubmmorexkn. OH HeoOXOomum
MOTOMY UTO O6I1Me 6MbmoTeku TpedytoT Glibc, KOTOpPBIN ellle He YCTAaHOBJIEH B 11€JIEBOM CUCTEME.
--enable-multilib --with-multilib-list=...
LFS moskHO mcronb3oBath ¢ nopaepskkor multilib gyist apxutekTyp KOTOpble yKa3aHbl B ciivcke with-multilib-
list.

--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. DTM (GYHKIUM MOTYT He
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CKOMITWJIMPOBAThCS TIPU COOPKE KPOCC-KOMIMJISITOPA M HE HY)KHbI [IJIS1 3a/1a4 KPOCC-KOMITUJISILIMM BPEMEHHOIM
libc

--enable-languages=c, c++
DTOT nmapaMmeTp 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 (HaiiioB
limits.h , BK/IIOYAeT COOTBETCTBYIOILME CUCTEMHbIe OrpaHmMyeHus limits.h , B JaHHOM cjy4dae SLFS/usr/
include/limits.h . OmHako Bo BpeMsi c6opku GCC $LFS/usr/include/limits.h He CYILIeCTBYeT, I03TOMY
TOJIbKO YTO YCTAQHOBJIEHHBI/I BHYTPEHHMI 3arOJIOBOYHBIN (Al SIBJSIETCS YaCTUYHBIM, aBTOHOMHBIM (aijoM "
He BKJIIOUaeT pacilypeHHble (QYHKIMM CUCTEMHOrO (aia. Toro mocrarouHo mjst c6opku Glibc, HO MOJHBIN
BHYTPEHHMI 3ar0JIOBOYHBIN (ais nmoHagobutcs mosske. Co3pmaiiTe MOJHYIO BEPCUIO BHYTPEHHETO 3ar0JIOBOYHOTO
(ailyta C MOMOIIIBIO KOMaH/AbI, UIAEHTUYHON TOM, uTo cucteMa c6opku GCC mucnosb3yeT 0ObIYHO:

"\r IIpumeuanue

B npuBemeHHON HMXKe KOMaHAe TOKa3aH MpMMep MOACTAHOBKY BJIOYKEHHBIX KOMAaH[I, MCIIOJIb3Yys IBa
MeTo/a: 06paTHbIe KaBbIYKM M KOHCTPYKIMIO $ (). Ero MOskHO 661710 ObI TIEpencaThb, UCIIOIb3YsI OAVH Y TOT
ke MeTOf, 1151 06erX 3aMeH, HO CIIeJIaHO TaK, YTOObI MPOIEMOHCTPMPOBATh, KaK MX MOKHO MCIIOTb30BaTh
OIHOBpeMeHHO. B 11eioMm 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 8.30.2, «Cogepskumoe 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 6MbMMOTeKy C. DTa GMOIMOTEKA MPEmOCTaB/sIeT OCHOBHbIE POLIEIYPhI AJIS
BbIJIeJIEHMSI TIaMSITH, TTOMCKA B KaTaiorax, OTKPBITUS U 3aKpbITHsI GaiIoB, YTeHUs U 3anmucu $aiioB, 06paboTKu
CTPOK, COITOCTAaBJIEHUS C 0OpasLioM, apupMeTUKM U TaK Jajiee

IIpubusuTeIbHOE 1.3 SBU
BpeMsi COOPKH:
TpebyeMoe AMCKOBOE 828 MB
MIPOCTPAHCTBO:

5.5.1. YctaHoBKa naketa Glibc

Bo-mepBbIX, cO3maiiTe CUMBOJMUYECKYIO CCBUIKY [JiT COOTBeTCTBMsI TpebGoBaumsm LSB. Kpome Ttoro, mas
COBMECTUMOCTHU C X86_ 64 co3maiiTe CMMBOJIMUECKYIO CChIJIKY, HEOOXOAVMYIO IJIsT TPaBUJIbHOM pabOThI 3arpy3unKa
IVHAMMUYeCKOM OMOIMOTEKN:

ln -sfv ../lib/1d-1inux-x86-64.s0.2 SLFS/1ib64
ln -sfv ../lib/1d-1inux-x86-64.s0.2 SLFS/1ib64/1d-1sb-x86-64.s0.3

'i IIpumeuanue

[TpuBenenHas Bbillle komaHaa BepHa. Komanga In MMeer HeCKoJIbKO BapMaHTOB CMHTAaKCHUCA, TOITOMY
obs13aTeibHO 03HaKoMbTecCh C info coreutils In u In(1), npe>kne yuem coobIIaTh 06 OIIMOKE.

Hexotopsle mporpammbl, ucnonbsywoiime Glibe, nmpumensior HecoBmectumbiii ¢ FHS karanor /var/db  mis
XPaHEeHMs CBOMX JJAHHbIX BPEMEHY BbITIOJTHEHNS. YCTAHOBUTE CJIEMYIOLINIA ATy, YTOObI TaKMe MPOrpaMMbl XpaHWUITU
CBOM [TaHHbIE B MeCTaX, CoBMeCcTUMbIX ¢ FHS:

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

B mokymenraimu K Glibc pekomengyercst cooupatsb Glibc B oTmenbHOM Katasore:

mkdir -v build
cd build

Y6enutech, uto yruinthl ldconfig and sln ycraHoB/ieHbI 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/lib

—

3HaueHMe IapaMeTpPoOB HACTPOMKI:

--host=8LFS_TGT, --build=$(../scripts/config.guess)
Kom6uHanms sTux onuyit yKasbpIBaeT Ha To, uyTo cucteMma cobopku Glibc HacTpamuBaeTcs Ha KpoCC-KOMIIMJISLINIO
C UCIIOJIb30BaHMEM KPOCC-KOMIIOHOBILIMKA ¥ KPOCC-KOMITMJIITOPA B SLFS/tools .

--enable-kernel=4.19

OrtoTr napaMmeTp 1mo3BojiteT Glibc BBITOTHAT, KOMIMJISIIVIO OMOIMOTEKM C ToAmepskkon sapa 4.19 u 6oiee
no3gHux Bepcuil. [logmepskka 6osiee cTapbix siep He BKIIIOUEHA.
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--with-headers=SLFS/usr/include
OTOT apryMeHT T[O3BOJISIET CKOMIMIMPOBAThL OMOMMOTEKY C 3arojOBOYHbIMM  danaMy, HeIaBHO
ycraHoBieHHbIMM B Katajiore $LFS/usr/include, Takum o6pasom, makeTy 6y[eT M3BeCTHO, Kakyue GYHKINM eCTh
y siipa, YTOObI OIITUMMU3UPOBATD CeOs.

libc_cv_slibdir=/usr/1ib
DTOT apryMeHT rapaHTUpPYeT, UTo 6ubmoTeka 6ymeT ycraHoBieHa B /usr/lib BMmecTo cranpmaprtHoro /lib64 Ha
64-6UTHBIX MalllMHAaX.

--disable-nscd

[TapameTp oTK/IFOYaeT COOPKY JIeMOHA K3IIIa CTY3KObI MMEH, KOTOPbI O0JIbIlle HEe UCIIO/Ib3YeTCs.

Ha atom sTame MokeT OSIBUTHCS CIeAyrollee MpeaynpexiaeHne:

configure: WARNING:

*%* These auxiliary programs are missing or

**xx incompatible versions: msgfmt

**xx some features will be disabled.

*%% Check the INSTALL file for required versions.

OrtcyTcTBYyIOIIAs Wi HecoBMecTuMasi mporpamma msgfmt, kak nmpaBwio, 6e3BpenHa. msgfmt sBisieTcst yacTbio
nakera Gettext, KOTOPbIi JOJIKEH MPENOCTAB/ISTh XOCT-AUCTPUOYTUB.

'1. IIpumeuanue

[TocTymanm coob11ieHMs O TOM, UTO ITOT ITAKeT MOXKET He KOMITMIMPOBAThCS MPY «IapalIeJIbHO COOpKe».
Ecsn aTo mpounsoiiaeT, MOBTOPHO 3aIyCTUTE KOMaHay make ¢ mapamMmeTpom -3j1

CROMOWINPYITE TTaKeT:

‘make

YcTaHOBUTE ITAKET:

. IIpenynpexagenne

Ecim nepemenHast LFS HacCTpoeHa HEMPaBWIbHO, ¥, HECMOTPSI Ha PEKOMEHAAIY, Bbl BBITIOTHSIETE COOPKY
OT MMEHM IOJIb30BaTesIsI root, CJAeAYyIOIIass KOMaHAa YCTaHOBUT TOJBKO uTo cobpanHbli Glibc B Bairy
XOCT-CUCTEMY, UTO, CKOpee BCEro, CAejiaeT €€ HEeIpPUrOogHOM AJiS MCIOoab30BaHMs. [loaTomy mBasKmbl
IIPOBEpbTE, MPAaBWJILHOCTb HACTPOVKM CPEIbl M UYTO BbI BOILIUIM B CUCTEMY He IOJI, YIeTHOM 3alUChIO root,
IpeK/e YeM 3aITyCKaTh CJIeLYIOUTYI0 KOMaHTY.

make DESTDIR=SLFS install

3uauenmne onuyy make install:

DESTDIR=SLFS
[TepemenHass make DESTDIR MCHOJIb3YeTCSI IOUTM BCEMM IMaKeTaMM JISI ONpenesieHuss MeCcTa YCTaHOBKU
naketa. Ecsiv oHa He 3amaHa, MO0 YMOJYaHUIO JIJIT YCTAHOBKY MCITOIb3YETCSI KOPHEBOM KaTasior (/). 3MeCh Mbl
YKa3bIBaeM, 4TO IaKeT JOJIKeH ObITh ycTaHoB/eH B $LFS, KoTophlii cTaHeT KOpHEBbIM Katajorom B Pasmen 7.4,
«Bxop, B okpyskeHue Chroot».

WcrpaBbTe XeCTKO 3alporpaMMMUPOBAaHHbIN IMTYTh K UCIIOJHSIEMOMY 3arpy3unky B ldd:

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

Ha srom srame HeoGXOOMMO OCTAaHOBUTHCSI M yYOEOUTBHCS, YTO OCHOBHbIE (QYHKIUYM (KOMIWISIUSI U
KOMITOHOBKAa) HOBOTO KPOCC-Ty/TUelfHa paboTaioT JODKHBIM 00pa3oM. UTOOBI BBIMOJHUTH ITPOBEPKY
PaboTOCIIOCOOHOCTH, BBITTOJTHUTE CIEAYIOIIME KOMaH/IbI:

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

Ecnu Bce paboTraeT mpaBUJIbHO, OIIMOOK ObITH He JOJI’KHO ¥ BBIBOJI, ITOCJ/IETHEN KOMaH bl OYyIeT MUMETh BU/I:
[Requesting program interpreter: /lib64/1d-linux-x86-64.s0.2]

Ecnu BeIxomHble JaHHbIE OTOOPAsKAaIOTCS HE TaK, KaK YKa3aHO BbIIIIE, VJIM MX BOOOIIE HEeT, 3HAYNUT, YTO-TO
caesiaHo HempaBWwIbHO. Pazbepurech ¢ mpo61eMON 1 IOBTOPUTE IIAry BBIIIE, UTOOBI UCIIPABUTD ee. JTa
npo6JieMa JOJ/KHA ObITh pellleHa, IIPesKae YeM Bbl IPOAOJIKUTE.

Kak Tosibko Bce 6ymeT XOpoIllo, yaaauTe TeCTOBBIN haii:

rm -v a.out

IIpumeuanue

CO6opka makeToB B CJeAYIOIIEN IIaBe MOCTYKUT AOTIOJHUTEbHON MPOBEPKOM MPaBUIBHOCTY COOPKMU
BPEMEHHOT0 Kpocc-TyinueriHa. Eciu kakoit-mmb6o nakert, ocobenHo Binutils man GCC, He ymaeTcs cobparh,
9TO yKasbIBaeT Ha TO, YTO UTO-TO MO0 He TaK C ycTaHoBjeHHbIMU paHee Binutils, GCC, nau Glibc.

5.5.2. Coopka Glibc — 32-6utHas Bepcus

Teneps nepekommumpyite Glibe gnst m32. V3BieueHHBIN MCXOOHBINM KOO, MOXKHO MCIIOJIb30BaTh IIOBTOPHO, HO €r0
HeOoOXOIMMO OUMCTUTD Iepes yctaHoBKoy Bepcuu Glibc m32.

OunctuTte KaTajaor cOOpKM 1 ymanTe apredakThbl OT MPeAbIAYIeN COOPKNM:

make clean

find ..

-name "*.a" -delete

Cxkoudurypupyinre Glibc my1s m32 ¢ mOMOIIBIO CIeAYIONINX KOMaH/I;

CC="$LFS_TGT-gcc -m32" \
CXX="SLFS_TGT-g++ -m32" \

../configure
--prefix=/usr
--host=$8LFS_TGT32
--build=$(../scripts/config.guess)

-~~~

--enable-kernel=4.19 \

--with-headers=$LFS/usr/include
--disable-nscd
--libdir=/usr/1ib32
--libexecdir=/usr/1ib32

libc_cv_slibdir=/usr/1ib32

CROMOWINPYITE TTaKeT:

make

YCcTaHOBUTE MaKeT:

make DESTDIR=S$PWD/DESTDIR install
cp -a DESTDIR/usr/1ib32 SLFS/usr/

install

1n -svf

-vm644 DESTDIR/usr/include/gnu/{lib-names, stubs}-32.h \
SLFS/usr/include/gnu/
../1ib32/1d-1inux.so0.2 $LFS/lib/1d-linux.so.2
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y 1 Baumanne

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(){}' > dummy.c
SLFS_TGT-gcc -m32 dummy.c
readelf -1 a.out | grep '/ld-linux'

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

[Requesting program interpreter: /lib/ld-linux.so.2]

Ecmm BbIXOOHbIE€ JdHHbIE 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 OBITb pelieHa, Impexae 4emM Bbl ITPOOOJDKUTE.

Kak TonbpKo Bce GyzmeT XOpollo, yaaanuTe TeCTOBbI (air:

‘rm -v dummy.c a.out

[Tompo6uas nudopmaiims 06 stom nakere Haxomurcs B Pasmen 8.5.4, «Copepskumoe makera Glibe.»
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Libstdc++ — aTo cranmaprHas 6ubimoreka C++. OHa HyKkHa 111 Kommwisiiyy koga C++ (wacte GCC HammcaHa
Ha C++), korma mbl cobupan GCC-ITpoxon 1, HaM MPUIIVIOCH OTJIOXKUTb €€ YCTaHOBKY, IIOTOMY YTO OHA 3aBUCUT
ot 6ubmmoreku Glibc, KoTOpo ellle He OBIIO B 11€JIEBOM KaTajore.

IIpubnsuTeIbHOE 0.2 SBU
BpeMsi COOPKH:

Tpebdyemoe gucKOBOE 1.2GB
MPOCTPAHCTBO:

5.6.1. YcTaHOBKa 6uonuorekm Libstdc++

% JIpumeuanmue

Libstdc++ aBnsetcsa yactbio ucxoguukoB GCC. CHauasa BbI JO/KHEI pacnakoBath apxuB GCC u mepeitu

B KaTaJior gcc-14.2.0

Cospgaiite OoTHe/NbHbIM KaTajior cOopKu myis libstdc++ u nepeitnure B HEro:

mkdir -v build
cd build

ITogrorossre libstdc++ K KOMIMIALINNA:

../libstdc++-v3/configure
--host=8LFS_TGT
--build=$(../config.guess)
--prefix=/usr
--enable-multilib
--disable-nls
--disable-libstdcxx-pch

-

\

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

3HayeHue mapaMeTpoB HACTPOIKM:

--host=...

yKaBbIBaeT, YTO JOJIXKEH MCITIOJIb30BATbCS KPOCC-KOMITUJIATOD, KOTOprI‘/JI MbI TOJIBKO YTO co6pam/1, BMeCTO TOIO,

KOTOprf;I HaXoOUTCA B /usr/bin

--enable-multilib

Bxitouaer c60pKy o6bekToB multilib.

--disable-1libstdcxx-pch

OTOT apryMeHT MpeIoTBpalllaeT YCTaHOBKY IMPeABapUTEIbHO CKOMIMIMPOBaHHbIX include-daitios, KOTopbie

Ha JaHHOM 3Tall€ HE HY>KHbI.

--with-gxx-include-dir=/tools/SLFS_TGT/include/c++/14.2.0
VYKasbIBaeT KaraJior YyCTAHOBKM i include-¢aitios.

[Tockonbky libstdc++ sBasieTcss CcTaHmAPTHONM

6ubmmorekoit C++ pnaa LFS, sToT Karajor OoO/KeH COOTBETCTBOBATh MECTOIIOJIOXKEHUIO, B KOTOPOM
rkomrmsitop C++ ($LFS_TGT-g++) OGymer uckarb cTaHmapTHbIe BKodaemblie daitipl C++. IIpy 06p1uHOM
c6opke 3Ta MHPOpMaIMs aBTOMaTHM4ecku nepemaercs B Libstdc++ mpu Beimosinennn configure 13 karasora
BepxHero ypoBHs. B Hamiem ciydae sta mHbopmanms HOMKHA ObITh yKasaHa siBHO. Kommusitop C++
Io6aBuT MmyThb Sysroot SLFS (ykasaHHbiM mpu c6opke GCC Ilpoxom 1) k mytu momcka include-daitios,
MO3TOMY (haKTMYECKU OH OymeT McKaThb B SLFS/tools/SLFS_TGT/include/c++/14.2.0 . Kombunarms
nepeMeHHON DESTDIR (B mpuBemeHHOV Hike Komanae make install) u storo aprymeHTa obGecrednBaeT

YCTaHOBKY 3aroJIOBOYHBIX (GalyioB Tyza.
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Crommmmpymite Libstdc++, BbITTOJIHUB:

‘make ‘

YcraHoBuTe 6MOIMOTEKY:

\ make DESTDIR=$LFS install \

VYnanute apxuBHble (aiibl libtool, TOCKOIbKY OHM MTOTEHIIMATIBHO OMACHBI IIPY KPOCC-KOMITUJISILIVIN:

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

[Togpo6nas nudopmauus 06 3Tom nakete npuseneHa B Pasmen 8.30.2, «Comepskumoe 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:
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./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
MallHe, YTo6bl 6a3a JaHHBIX TepMUHAaIa ObUTa co3maHa 6e3 OIIMOOoK.

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/' ...
3arosoBoOuUHbBIN (AT curses.h COmEPKUT OMpeneseHNsT pasaNYHbIX CTPYKTYp AaHHbIX Ncurses. C pa3HbIMM
ompeneeHNsIMM MaKpOCOB IIPENpoIeccopa MOTYT MCIOJb30BaThCS [Ba PasHbIX Habopa OIpemeseHmi
CTPYKTYPbI JaHHBIX: 8-OUTHOE OrmpeesieHrie COBMECTUMO C libncurses.so , a OnpeneeHne paclIMpeHHOro
Habopa CMMBOJIOB COBMECTMMO C libncursesw.so . [IOCKOJIbKY MbI MCIIOJIb3yeM libncursesw.so BMECTO
libncurses.so , OTPeJAKTUPYITE 3aroJIOBOYHBbIN (aii, 4TOObI OH BCerga MCIOIb30BaI ONpeneaeHne
CTPYKTYPbI AAHHBIX PacCIIMPEHHOTO Habopa CMMBOJIOB, COBMECTMMOE C . libncursesw.so

6.3.2. Coopka Ncurses — 32-6utHas Bepcus

BbIMOTHMTE OUMCTKY TTOCTIE TIPEAbIAYIEeN COOPKA:

make distclean

ITonroroBbTe Ncurses K KOMIMJISIINNA:

CC="$LFS_TGT-gcc -m32"

CXX="$LFS_TGT-g++ -m32"

./configure --prefix=/usr
--host=$8LFS_TGT32
--build=$(./config.guess
--libdir=/usr/1ib32
--mandir=/usr/share/man
--with-shared
--without-normal
--with-cxx-shared
--without-debug
--without-ada
--disable-stripping

T P T T T O o

CroMOmInpyuTe maker:

make

VcTaHOBUTE TTaKeT:

make DESTDIR=SPWD/DESTDIR TIC_PATH=$(pwd)/build/progs/tic install
In -sv libncursesw.so DESTDIR/usr/1lib32/libncurses.so

cp -Rv DESTDIR/usr/1ib32/% SLFS/usr/1ib32
rm -rf DESTDIR

[Togpobnas nudopmauust 06 sTom nakere Haxonutcs B Pazmen 8.31.3, «Conepskumoe 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 \

IMogpobHas uudopmaiusg 06 3Tom nakete Haxonutca B Pasmen 8.37.2, «Copepskumoe 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 nHdopmaiius 06 3Tom nakere Haxoautcs B Pasgen 8.59.2, «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 3Tom nakete Haxonutcs B Pazmen 8.61.2, «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 \

[Togpobnas nudopmanust 06 sTom naxkere Haxonutcs B Pazmen 8.11.3, «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 3Tom nakere Haxonutcs B Pasmen 8.63.2, «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 Pasmen 8.62.2, «Copepskumoe makera Gawk.»
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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

[TogpobHas nudopmauus 06 3Tom nakete Haxonutcs B Pazmen 8.36.2, «Comepskumoe makera 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

[TogpobHas nHdopmauus 06 3Tom nakete Haxogutcs B Pasnmen 8.66.2, «Comepskumoe makera 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 stom nakere Haxonutcs B Pasmen 8.70.2, «Cogepskumoe 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

[TogpobHas uudopmaiusg 06 sTom nakere Haxonutcs B Pasmen 8.71.2, «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 - Bepens 12.2-systemd-multilib

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

CrOMOWIMpYITE TTaKeT:

‘make

YcTaHOBUTE MAKeT:

\ make DESTDIR=SLFS install

[TogpobHas nudopmaius 06 3Tom nakere Haxonutcd B Pasmen 8.32.2, «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 \

[TogpobHas nudopmauus 06 3Tom nakete Haxogutcs B Pasmen 8.72.2, «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 nHdopmaiinsg 06 sTom nakere Haxonutcsd B Pasgen 8.8.3, «Cogepskumoe nmakera 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-default-hash-style=gnu \
--enable-multilib

—

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

--enable-multilib

Bxrouaet noggepskky multilib B bintutils.

CroMnminpyuTe maker:

‘make ‘

YcTaHoBuUTe MTaKeT:

\ make DESTDIR=$LFS install \

VYranute apxuBHbIe (aiibl libtool, MoCKoIBKY OHY ITOTEHIIMAIBHO OITACHBI IPY KPOCC-KOMITWIISILINY, TAKSKE YIAIUTE
HEHY)KHbIe CTaTuuecKue 6MOIMoTeKn

‘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 Kojutekuyio kKommuisitopoB GNU, koropast Bkimodaer KommuastTopsel C u C++.

IIpubusuTeIbHOE 4.2 SBU
BpeMs COOPKM:

TpebyeMoe AMCKOBOE 5.5GB
MPOCTPAHCTBO:

6.18.1. YctaHOBKa naketa GCC

Kak n ipu nepBoit c6opke GCC, Tpebytorcs maketsl GMP, MPFR 1 MPC. PacrakyiTe apxuBbl U IIepeMMeHYITe
KaTaJIorn:

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

W3meHnTe nmst KaTajora Imo yMOJTYaHUIO IS OMOIMOTEK:

sed -e '/m64=/s/1ib64/1ib/' \
-e '/m32=/s/m32=.%/m32=..\/1ib32$(call if_multiarch, :i386-linux-gnu)/' \
-i.orig gcc/config/i386/t-1inux64

[Tepeonpenennte mpaBmia cOOPKM 3aroja0BOYHBIX (aiioB libgec u libstdct+, UTOOBI paspemninTs co3gaHue STUX
61bmoTeK ¢ mopaepskkon morokos POSIX:

sed '/thread_header =/s/@.*@/gthr-posix.h/"' \
-i libgcc/Makefile.in libstdc++-v3/include/Makefile.in

CHoOBa co3paliTe OTIe/IbHBIN KaTajIor COOPKMU:

mkdir -v build
cd build

[Tepen Hauasiom c6opku GCC He 3a0ynbTe OTKJIIOYUTH BCE ITepeMEHHbBIE Cpeibl, KOTOpPbIE IepeoIpenessiioT dharu
ONTUMM3ALUY TI0 YMOTYAHMIO.

Teneps noaroropbre GCC K KOMIMJISIIINAN:

mlist=m64,m32

../configure
--build=$(../config.guess)
--host=8LFS_TGT
--target=SLFS_TGT
LDFLAGS_FOR_TARGET=-LS$PWD/SLFS_TGT/libgcc
--prefix=/usr
--with-build-sysroot=$LFS
--enable-default-pie
--enable-default-ssp
--disable-nls
--enable-multilib --with-multilib-list=$mlist
--disable-libatomic
--disable-1libgomp
--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 8.30.2, «Cogepskumoe makera GCC.»
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'naBa 7. Bxog, B okpyxeHue Chroot n cosgaHune
AOMNONTHUTENIbHbIX BPpEeMEHHbIX NHCTPYMEHTOB

/.1. BBegeHue

B 3ToJ I71aBe paccKasbIBaeTCsl, Kak cOOpaTh MOC/IeqHME HEIOCTAOIIIME YaCT BPEMEHHOM CUCTEMbI: MHCTPYMEHTHI,
Heob6xomyMbie AJ1sI COOPKM PasMYHbBIX MMaKeToB. Terepb, KOTaa BCe HMUKIMYECKME 3aBMCMMOCTY YCTPAaHEHbI, IS
CcOOPKM MOYKHO MCIIOTb30BaTh Cpeny «Cchroot», MOJHOCTbIO M30JIMPOBAHHYIO OT ONEPAIIOHHONM CUCTEMBI XOCTa (3a
VICKJTIOUeHEM pabOoTaloILEero sapa).

s mpaBWwIbHOM pabOThl M30JMPOBAHHONM Cpelbl HEOOXOOMMO YCTAHOBUTH CBSI3b C PabOTAIOIIMM SIAPOM. DTO
JleJIaeTCsl C TIOMOIIIbIO TaK Ha3bIBAEMbIX 8UPMYAIbHBIX (Palinosvix cucmem a0pd, KOTOpble OYIYT CMOHTUPOBAHbI
niepeq BXoAoM B cpeny chroot. Bbl MoskeTe poBepuTh, CMOHTMPOBAHBI JI OHY, BBITIOJIHMB KoMaHay findmnt.

o Pasmen 7.4, «Bxop B okpyskenne Chroot» KOMaHIbI TO/KHBI BBITIOJHSITHCS OT MMEHU root C YCTaHOBJIEHHOM
nepeMeHHoM LFS. IToce Bxoga B chroot Bce KOMaH/IbI BBITIOJHSIIOTCSI OT MMEHM root, K CYaCThblo, 6e3 MOoCTyma K
OIepalyoHHO CHUCTEMe KOMITbIOTEpa, Ha KOTOpoM Bbl cobupaete LFS. B mobom ciryuae 6yabTe OCTOPOXKHBI, TaK
KaK HeBepHBbIMM KOMaHIaMM JIeTKO paspylinuTb Bcio cuctemy LES.

7.2. CMeHa Bnagenbua

"h IIpumeuanue

KomaHnpbl, mpuBeieHHbIe B OCTABIIENCS YAaCTV KHUTU, JOJIKHbBI BBIMIOJHSATHCSI OT MMEHMU I0JIb30BaTeIs
root, a He 1fs. [IBasKabl IIPOBEPHTE, UTO IMepeMeHHasi $SLFS yCTaHOBJIEHA B MEPEMEHHBIX OKPYsKEHMS
TIOJTb30BaTEJISI root.

B Hacrositiiee Bpemst BCST Mepapxusi KaTaJoroB B $LFS MPMHAIJIESKUT TI0JIb30BATENIO 1fs, CYIIECTBYIOIIEMY TOJIbKO
Ha xocT-cucteMe. Eciv mpaBa Ha ¢aisibl 1 KaTaJory BHYTpU $LFS OCTaBUTb KaK €CTh, TO OHM OYIYT MPUHAJIEKATD
ID mnonb3oBaTesnst 63 CyIIecTBYIOIIE YUYETHONM 3aMiCh. DTO OMACHO, TaK KaK CO3aHHasl MO3Ke y4YeTHasl 3aMuch,
MOJKET MOJTYUMTDb Tako ke ID mosb30oBaresis 1 cTaTh BjiaJiesiblieM BceX (GaityioB B SLFS, TeM caMbIM JieJiast 3Ty (haiibl
YA3BUMbBIMMU IJI1 BOSMOXKHbBIX 3JIOHAMEPEHHbIX MB.HI/IHYJIHLU/II‘/JI.

,H,.TIF{ pelieHmns l'IpO6J'I€MI)I M3MEHUTE BJIaJesiblla KaTaJoroB SLFS/* Ha I0JIb30BaTesIs root, BBITIIOJIHMB CJIEOYIOIIYIO
KOMaHV:

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 SLFS/1ib64 ;;
esac

Cy1iecTByeT ellle HeCKOJIbKO KaTajIoroB, KOTOpbIe MPUCYTCTBYIOT B CUCTeMax C roaaepskkoyi multilib. ismennte
UX BJIQJIeJIblIA TOKE:

chown -R root:root $LFS/1ib32

7.3. MogroroBKa BUPTYasibHbIX (paiNnoBbIX CUCTEM AApa

[Tpunoskenusi, paboTarolye B MOJb30BaTEIbCKOM ITPOCTPAHCTBE, MUCIOAb3YIOT pasjnyHbie (GaioBble CUCTEMBI,
CO3[IaHHbIE SAPOM, IJIS B3aMMOMEMCTBUS C CaMMUM SIAPOM. DTU (HaiyIOBble CUCTEMBI SIBJISIOTCS BUPTYaIbHBIMM:
IJISI HUX HEe MCIIOJb3YeTcsl IUCKOBOe mpocTpaHcTBo. ComepskuMoe (GailyIOBbIX CUCTEM HaXOOUTCS B MaMSITU. DTU
(a’iisioBble CHUCTeMbI JOJIKHBI ObITh CMOHTMPOBaHbI B JepeBe KaTasoroB $LFS, uToObI MpMIoKeHus: MO/ HaNTH
ux B cpefe chroot.
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Haunure ¢ co3mannst KaTajoros, B KOTOpbie OyAyT CMOHTMPOBAHbI 3TU BUPTYyasIbHble (ailJIoBble CUCTEMBI:

‘mkdir -pv SLFS/{dev,proc, sys, run}

7.3.1. MOHTUpOBaHue 1 3anosiHeHune /dev

Bo BpeMst OGBIUHOI 3arpy3Ky SIAPO aBTOMATUUECKM MOHTUpPYET (ailyloByI0 cucTteMy devtmpfs B KaTajor /dev ;
SIIPO CO37IaeT Y3JIbl YCTPOMCTB B 3TOM BUPTyaJbHOM (DAlIOBON CHUCTEME B IPOIECCe 3arpy3Kyu MM TPU TTePBOM
OBHapyKeHMM YCTPOICTBA, MM JOCTyIe K Hemy. JleMOH udev MOXXeT M3MEHSITh Bjafesblia UM pasperieHus
Y3JIOB YCTPOMCTB, CO3MAHHbIX SIPOM, WJIM CO3[aBaTh HOBbIE Y3JIbl YCTPOICTB MY CMMBOJIMUECKIE CChUTKM, YTOObI
o6sterunTh paboTy pPaspabOTUMKOB AUCTPUOYTMBA MM CUCTEMHBIX agMMUHUCTpaTopoB. ([Togpo6HOCTH cMOTpuUTE
B Pasmen 9.3.2.2, «Co3ganne y3ia ycrpoiicTBa».) Ecim simpo xocTta nognepskuBaeT devtmpfs, Mbl MOXKEM ITPOCTO
CMOHTHMPOBaTh devtmpfs B SLFS/dev ¥ MOJIOKUTHCS Ha SIAPO /IS €0 3aIOTHEHNSI.

Ho B HEKOTOPBIX SIAPAaxX XOCTa OTCYTCTBYET MOAJEpsKKa devtmpfs, 3TU XOCT-OUCTPUOYTUBDI UCIIOIb3YIOT pa3Hble
METOIbI IJI1 CO3daHus COAEPKMMOro /dev . Takum o6pa3oM, eIVMHCTBEHHBIM HE3aBMCUMBIM OT XOCTa CHOCOO
3allOJIHUTh Karajor $LFS/dev - 3TO ImpMBsi3Ka K Karajory /dev xocT-cucreMbl. CBSI3HOe MOHTMPOBaHME - 3TO
0COOBIN TUIT MOHTMPOBaHMSI, KOTOPBII [ieJlaeT IepeBo KaTajora iy ¢Gaia BUAMMBIM B KAKOM-TMO0 JPYyroM MecCTe.
[IJ1s1 9TOTO MCHOJB3YITE CIEAYIONTYI0 KOMaHTY:

‘mount -v --bind /dev $LFS/dev

7.3.2. MOHTUpOBaHWe BUPTYasibHbIX DalNnoBbIX CUCTEM Agpa

Tenepb CMOHTHUPYWTE OCTaBIIMECS BUPTya/ibHbIe (DAIIOBbIE CCTEMbI:

mount -vt devpts devpts -o gid=5,mode=0620 SLFS/dev/pts
mount -vt proc proc SLFS/proc

mount -vt sysfs sysfs SLFS/sys

mount -vt tmpfs tmpfs SLFS/run

3HaueHMe MapaMeTPOB MOHTUPOBaHMS 1S devpts:

gid=5
OTOT TMapaMeTp TapaHTUPYeT, YTO BCe Y3Jibl YCTPOMCTB, CO3HaHHble devpts, mpuHagjexaT TIpyIe C
naeHTuuKaTopom 5. DTO MAEHTUGUKATOP, KOTOPbIN Mbl GyIeM MCIIOIb30BaTh MO3KE /IS IPYIIIbI tty. MbI
MCIIOb3yeM UAEHTUOUKATOP IPYIIIbl BMECTO MMEHM, TTOCKOJIbKY XOCT-CUCTEMA MOYKET MCITOIb30BaTh IPYTOMn
UIaeHTUbUKATOP AJIS1 CBOEM I'PYIIIHI tty.

mode=0620
STOT mapaMeTp rapaHTUPYET, YTO BCE Y3JIbl YCTPOMCTB, co3maHHble devpts, 6ymyT umeTsh rpaBa 0620 (mocTymneH
IIJIS1 UYTE€HMSI ¥ 3aMMCH TT0JIb30BaTesIeM, JOCTYIIEH ISl 3amMCy Tpyrre). BmecTe ¢ BblllleyKa3aHHOM OMIIVEN 3TO
rapaHTupyert, uto devpts CO3IacCT y3JIbl YCTPOWCTB, COOTBETCTBYIOIIME TpeboBaHusIM grantpt(), a 9TO 03Havaer,
yTO BCriomoraresibHbii ¢ais Glibc pt_chown (KoTopblii He YCTaHOBJIEH IO YMOJTYaHUIO) He TpeOyeTcs.

B HEKOTOPBIX XOCT-cUCTeMax /dev/shm  SIBJISIETCSI CMUMBOJIMUECKOM CCBIJIKOM Ha Karajor /run/shm . /run tmpfs
6bLJT CMOHTMPOBAH BbIIIIe, [IO3TOMY Ceiyac He0OXOOMMO TOIBKO CO3[aTh KaTaJIOT C MPaBWJIbHBIMU pa3peleHsIMU.

B mpyrux xocr-cucreMax /dev/shm  SIBJSIETCSI TOYKOM MOHTHpOBaHus aj1s1 tmpfs. B aTom ciryuae monTupoBanue /
dev npuBemeT TOJBKO K co3maHuio /dev/shm Kak Karajiora B cpeme chroot. B 3Toit cutyaimuy Mbl JOJIKHBI IBHO
CMOHTHMpPOBAaTh tmpfs:

if [ -h SLFS/dev/shm ]; then

install -v -d -m 1777 SLFSS$(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}
COB,IL&I‘/JITG H€O6XO,I[I/IMbIe IMMOAKAaTaJIOI'", BBITNIOJIHUB CJIeaYyIolIe KOMaHObI:

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}

ln -sfv /run /var/run
ln -sfv /run/lock /var/lock

install -dv -m 0750 /root
install -dv -m 1777 /tmp /var/tmp

Heob6xomgumbie KaTajoru a1 nmoaaepskky multilib 6601 co3maHbl Ha MPeabIIyIINX 9Talax YCTaHOBKU.

[To ymosmyaHMiO KaTaJoTM CO3OAIOTCS C MpaBaMu 755, HO 9TO HeKenaTeJbHO [eaTh IS BCEX KaTajoros. B
MIPUBEIEHHBIX BBIIIE KOMaHAAX BHOCSITCS JBa M3MEHEHMS] — ONHO B JOMAIITHMIA KaTaJIoT IMOJIb30Baresis root, a
IIpyroe B KaTajioru JJis1 BpeMeHHbIX (aisioB.

[TepBoe M3MeHeHMEe TAPAHTUPYET, UYTO HUKTO HE CMOXKET BOMTM B KaTaJIOT /root — TOYHO TakK K€, KaK OObIYHBIN
I0JTb30BaTe/Ib CIeJiajl O6bI 9TO CO CBOMM COOCTBEHHBIM JOMAIITHMM KaTajoromM. BTopoe mM3MeHeHMe rapaHTUPYET,
YTO JII0OOI TOJIb30BaTeIb MOKET IMMCATh B KaTaJlorM /tmp M /var/tmp , HO HE MOXET YIISIThb U3 HUX (ailIbl
npyroro nosb3oBaressi. [locienHee 3ampeliieHO Tak Ha3biBaeMbIM «sticky bit (IMIKMM 6MTOM)», CTapIIMM OUTOM
(1) B 6utoBoM macke 1777

7.5.1. MpnmeyaHne o cOooTBETCTBUU TpebdoBaHUAM FHS

OTO mepeBO KaTaJoroB OCHOBAaHO Ha craHpmapre mepapxum aitoBon cucrembl (FHS) (moctymen mo anmpecy
https://refspecs.linuxfoundation.org/fhs.shtml). FHS Ttaxke ykasblBaeT, YTO HaJMuMe HEKOTOPBIX KaTaJIOTOB
HeoOs13aTeNIbHO, HAIIpUMeD, /usr/local/games U /usr/share/games . B LFS mbI co3maem TOJbKO Te KaTayioru,
KOTOpbIE€ [IeMICTBUTENIbHO Heobxomyumbl. OQHAKO, He CTECHSATECh CO3LAaBaTh IOIOJHUTENbHbIE KaTaJoTu, eCin
XOTUTE.

. IIpenynpexaenne

FHS ne Tpebyer Ha/mmumst karangora /usr/lib64 , u pemaktopbl LFS pelmnn ero He mcrnonb3oBath.
Utobs!r mucTpykuuu B LFS u BLFS paborasm KOppeKTHO, KpaiiHe BasKHO, UTOOBI 3TOT KaTaJlor He
CyllleCTBOBaJI. Bpemst oT BpeMeHM BaM CJiefyeT MPOBEPSITh, UTO OH He CYILIECTBYET, [IOTOMY UTO €rO JIETKO
CO37aTh HeMpeaHAMEPEHHO, U 3TO, BEPOSTHO, TPUBEMET K TOJIOMKE Ballleil CUCTEMBI.

7.6. Co3paHne OCHOBHbIX hail/iIoB U CUMBOJIUMECKUX CCbIJTOK

HcTopuyecky CIOXKUIOCh, UTO Linux XpaHUT CIMCOK MPYMMOHTHMPOBAHHBIX (aiiJIOBBIX CHCTEeM B daiiie /etc/
mtab . CoBpeMeHHbIE Ipa XPaHSAT 3TOT CIIVCOK BHYTPU CeOsI U MPeNOCTaBJISIIOT €ro I0JIb30BaTeJIo uepes (aiioByto
cuctemy /proc . YTOOBI yOOBIETBOPSITh TPEOOBAHMSIM YTWINT, KOTOPbIE OKUIAIOT HAJIMUMS /etc/mtab , co3manTe
CIEMYIONTYIO0 CUMBOJIMYECKYIO CChUIKY:

ln -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
systemd-journal-gateway:x:73:73:systemd Journal Gateway:/:/usr/bin/false
systemd-journal-remote:x:74:74:systemd Journal Remote:/:/usr/bin/false
systemd-journal-upload:x:75:75:systemd Journal Upload:/:/usr/bin/false
systemd-network:x:76:76 :systemd Network Management:/:/usr/bin/false
systemd-resolve:x:77:77:systemd Resolver:/:/usr/bin/false
systemd-timesync:x:78:78:systemd Time Synchronization:/:/usr/bin/false
systemd-coredump:x:79:79:systemd Core Dumper:/:/usr/bin/false
uuidd:x:80:80:UUID Generation Daemon User:/dev/null:/usr/bin/false
systemd-oom:x:81:81:systemd Out Of Memory Daemon:/:/usr/bin/false
nobody :x:65534:65534 :Unprivileged User:/dev/null:/usr/bin/false

EOF

Haponb ITIOJIb30BaTeJIsd root 6y,£leT 3aJdH II030Hee.
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Cosparite ¢aiti /etc/group , BHIIOJHUB CJIEAYIOIIYIO KOMAHIY:

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

bin:x:1:daemon

Sys:x:2:

kmem:x:3:

tape:x:4:

tty:x:5:

daemon:x:6:

floppy:x:7:

disk:x:8:

1p:x:9:

dialout:x:10:

audio:x:11:

video:x:12:

utmp:x:13:

cdrom:x:15:

adm:x:16:
messagebus:x:18:
systemd-journal:x:23:
input:x:24:

mail:x:34:

kvm:x:61:
systemd-journal-gateway:x:73:
systemd-journal-remote:x:74:
systemd-journal-upload:x:75:
systemd-network:x:76:
systemd-resolve:x:77:
systemd-timesync:x:78:
systemd-coredump:x:79:
uuidd:x:80:
systemd-oom:x:81:
wheel:x:97:

users:x:999:
nogroup:x:65534:

EOF

CosmaHHble TPYMIbI He SBJSIOTCS YacTbIO KaKOro-JMbO CTaHAapTa — 3TO TPYIIIbI, ONpenessieMble YacTUUYHO
TpeboBanusiMu kKoHburypanuu Udev B miaBe 9, a yacTMYHO OOIIMMM COIJIAIIEHUSIMU, UCIIOIb3YEMbIMIU B psiie
cyllecTByrommx auctpubytuoB Linux. Kpome Toro, Hekotropble HabOpbl TECTOB 3aBUCST OT KOHKPETHBIX
nonb3oBaresenn wm rpymi. Crnemydbukamusa LSB (moctynHa mo agpecy https://refspecs.linuxfoundation.org/Isb.
shtml) pekomeHmyeT, YTOOBI, IOMMMO T'pYIIIbI root ¢ ugeHTUduKaTop (GID) 0 nmpucytcrBoBajia rpymia bin ¢ GID
1. GID 5 mmpoKo UCIO/Ib3yeTcs IJIs TPYIIIbI tty, YMCI0 5 TaKKe UCIOIb3yeTcs B systemd i (aitioBoi C1CTEMbI
devpts. Bce ocranbhbie umena rpyri 1 GID MmoryT cBo60JHO BbIOMPATbCS CMCTEMHBIM aIMUHUCTPATOPOM, TaK KaK
XOPOIIIO HaMyCaHHbIe MPOTpaMMbl He 3aBUCIT OoT HoMepoB GID, a yalie Mcrosb3yloT Ha3BaHMe TPYIIIIbI.

Wnentudukarop 65534 mcrnonbsyerca sapom aas NFS 1 oTaenbHbIX M0/Ib30BaTEIbCKUX MPOCTPAHCTB UMEH [IJIsT
HECOTIOCTAaBJIEHHbBIX I0JIb30BaTejIel U rpymn (OHM CyIiecTBYIOT Ha cepBepe NFS mim pomuteibckoM IMpoCTpaHCTBe
MMEH I10JTb30BaTesist, HO «He CYIIeCTBYeT» Ha JIOKAJIbHOM KOMITBIOTEPE MJIM B OTIEJbHOM IPOCTPAHCTBE MIMEH).
Mpb1 nipucBanBaeM nobody ¥ nogroup IJISI TOTO, YTOOBI M36€KaTh HECOMOCTABAEHHbBIX UAEHTU(GUKATOPOB. [Ipyrue
IUCTPUOYTUBBI MOTYT 06pabaThIBaTh 3TOT MAEHTU(PUKATOP ITO-Pa3HOMY, IIO3TOMY JIF0Oast TepeHoCcuMast IIporpaMmma
He JTOJKHA 3aBMCETh OT 3TOTO IPUCBOEHMS.

J17151 HEKOTOPBIX MTaKeTOB TPEOYeTCs JIOKAJIb.

localedef -i C -f UTF-8 C.UTF-8

,H,JISI HEKOTOPBIX TE€CTOB B I'naBa 8 Tp66YETC§{ OOBIUHBIN ITOJIb30BATEJIb. ,Z[O68BI/IM TaKOr'o I10JIb30BaTeJ/Is1 30eCb U
YOaJIMM 3TY YUETHYIO 3alliCb B KOHIIE I'VIaBbl.

echo "tester:x:101:101::/home/tester:/bin/bash" >> /etc/passwd
echo "tester:x:101:" >> /etc/group
install -o tester -d /home/tester
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Yro6s! ynasmth npuriaiieHe «I have no name!», 3amycture HOBy10 06010uKy. [TocKobKy daitsibl /etc/passwd

n /etc/group

6bLIM CO3MaHbl, pa3pellieHre MMeH M0JIb30BaTesiell U TPYII Ternepb OyaeT paboTarh:

exec /usr/bin/bash --login

[Tporpammer login, agetty, init (v gpyrue) UCIONB3YIOT PSIA, JKYPHAIOB /IS 3aMMCU TaKOM MHGOPMAIMK, KaK KTO
U Korja Bxoaui B cuctemy. OfmHaKo 3TU porpaMMbl He GyAyT 3aMuChIBaTh JaHHbIE B SKyPHAJsIbl, €CIM OHY ellle He
CYLIeCTBYIOT. VIHUIManM3upyiiTe XypHasIbl 4 IPeSOCTaBbTe MM COOTBETCTBYIOLIME pa3pellleHNs:

touch
chgrp
chmod
chmod

/var/log/{btmp, lastlog,faillog,wtmp}
-v utmp /var/log/lastlog

-v 664 /var/log/lastlog

-v 600 /var/log/btmp

B daitn /var/log/wtmp

3aMMChIBAIOTCSI BCE BXOMIbI M BBIXOObI M3 cucTeMbl. B ¢aiin /var/log/lastlog

3aMMChIBAETCS BpeMs IOC/IETHEro BXOAa KaskKIOro I0oJIb30Baresisi B cucteMy. B dain /var/log/faillog
3aMMChIBAIOTCS HeyIauyHble MOIbITKY BXO[a B cucTeMy. B daiin /var/log/btmp  TakyKe 3alMChIBAIOTCS HEyIauyHbIe
MIOITBITKM BXOMA B CUCTEMY.

nd

' 4

IIpumeuanue

®Daiutbl wtmp, btmp U lastlog MCIOMB3YIOT AJISI BDEMEHHBIX METOK 32-pa3psiIHbIe IIeJIble YMCIIa, 3HAUEeHMS
cueTuyMKa JoCTUrHeT Makcumyma (2 147 483 647) 19 susaps 2038 roma ("mpobiema 2038 roma"). Muorue
TIaKeThI TIEPECTAIM X UCIIOIb30BaTh, APYTHE Xe, COOMPAIOTCS MPEKPATUTh X UCIIOIb30BaHKe. BeposiTHO,

Jiyyllle CYUTAaTb X YCTapeEBIINMMU.
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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 8.34.2, «Copepskumoe nakera Gettext.»
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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 - Bepens 12.2-systemd-multilib

./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

[Tompo6uas nudopmaiusa 06 stom nakere Haxogurcs B Pasgesn 8.35.2, «Comepskumoe nakera 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 nHdpopmanus 06 3Tom nakete Haxonutcs B Pasmen 8.44.2, «Cogepskumoe mnakera 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

[Tompo6Huas nudopmaiius 06 sTom nakere Haxogutcs B Pasgen 8.53.2, «Comepskumoe 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 nHdopmanus 06 3Tom nakete Haxonutcs B Pazmen 8.73.2, «Cogepskumoe makera 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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7.12.2. YctaHoBKa Util-linux - 32-6utHana Bepcua

BrInosiHuTe OUMCTKY IOC/Ie MPeabIayIlei COOPKM:

‘make distclean

IMonrorospre Util-linux K KOMIWJISIIINNA:

CC="gcc -m32" \

./configure --host=i686-pc-linux-gnu \
--libdir=/usr/1ib32 \
--runstatedir=/run \
--docdir=/usr/share/doc/util-linux-2.460.2 \
--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

\
\
\
\
\
\
\
\

CroMOWIMpyITe TTaKeT:

make

YcTaHOBUTE TTAKeT:

make DESTDIR=SPWD/DESTDIR install
cp -Rv DESTDIR/usr/1ib32/* /usr/1ib32
rm -rf DESTDIR

[TogpobHas uHdopmaius 06 3Tom nakere Haxonutcd B Pasmen 8.81.3, «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 €€ TToTNafaHie B KOHEUHYIO 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
ouommoreku B LFS He 3arpyskarorcs ¢ nmomoiisio libltdl. Mi3BecTHO, 4TO HEKOTOpBIEe (ailibl .la MOT'YT IIpMBECTH K
c6010 Bo Bpemst c6opku nmaketoB BLFS. Voanure stu daiiibl ceituac:

find /usr/{lib,libexec} -name \*.la -delete
find /usr/1ib32 -name \*.la -delete

Ceiltuac pa3mep CUCTeMBI cocTaBsieT okojio 3 I'B, ogHako Karasor /tools 60Jibilie He MOHAAOOUTC. YIaJIuTe ero,
yTO0OBI 0CBOGOAUTD OKOJIO 1 I'B myuckoBoro mpocTpaHcTBa:

‘rm -rf /tools

7.13.2. Pe3epBHOE KOnupoBaHue

Ha pmaHHBII MOMEHT OCHOBHbIE ITPOT'PAMMBbI 1 OMOIMOTEKM COOpaHbl, 1 Baia cuctema LFS Haxomutcst B xopoiem
cocTostHuM. MOKHO CO37aTh pe3epBHYIO KOMMIO Balllel CYCTEMbI AJIS ITOCIeAYIOIIEro MTOBTOPHOTO MCITOIb30BaHMSI.
B ciryyae darambHbIX C60€B B CIIEIYIONIMX TIaBaX YacCTO OKA3bIBAETCS, UTO YAAIMUTb BCE M HAYaThb 3aHOBO (6osee
OCTOPO’KHO) — JIYUIIINIT BApMAHT BOocCcTaHOBJeHMs. K cokaieHnto, Bce BpeMeHHbIe (Gariibl TaksKe OyayT yaaaeHbl.
YTo6bl HE TPATUTh JIMIITHEE BPEMS Ha MOBTOPHYIO COOPKY TOTO, UTO OBIJIO YCIEITHO COOPaHO, MOJIE3HO CO3[aTh
pe3epBHYIO KOMuio Tekyiei cuctembl LES.

'i IIpumeuanue

Bce ocTanbHbIe 1Iaru B 3TOM pasneiie ABJIAI0TCA Heobs13aTeIbHbIMI. Tem He MeHee, KaK TOJIbKO Bbl HAUYHETE
YCTaHaBJ/IMBATb IIAKETbI B I'naBa 8, BpEMEHHbIE d)aﬁﬂbl 6Y,HYT rnmepesarmcaHbI. HOBTOMY PEKOMEHOYETCA
Cco3maHune pEBGDBHOﬁ KOImnmn TeKYLLLEI‘/JI CHUCTEMbI, KaK OIIMCAaHO HIDKE.

Crnenyroiye 1Iary BBITIOJHSIOTCSI BHe cpefbl chroot. DTO 03HAYaeT, UTO MpPeKIe YeM MPOJOJIKUTD BbI TOJKHbI
MOKNHYTh cpemy chroot. [IpMuMHOI 3TOTO SIBJSETCS TO, UTO HEOOXOAMMO MOJYYUTH AOCTYH K PaCIOJIOKEHMUIO
(daiyIoBOI cuCTeMbl 3a TpeneaamMu cpefbl chroot IJis XpaHEeHWsI/UTeHMUS] apXyuBa pe3epBHbBIX KOIMIA, KOTOPbI He
IOJKEH PasMelaTbCsl B Mepapxum SLFS.

Ecsm BBl pertuin caenath pe3epBHYIO KOIMIO, IOKMHBTE cpeny chroot:

‘exit

! BayxHo

Bce clenymounye MHCTPYKUMM BBIIIOJHIIOTCS II0JIb30OBaTe/IeM root B Ballleil XOCT-CUCTEMe. By,ubTe
OCOOEHHO BHMMATEJbHbI K KOMaHOaM, KOTOpbI€ BbI CO6I/IpaETer 3aIlyCKaTb, ITOCKOJIbKY O]J_II/I6KI/I,
JOITylIeHHbIe 31€eCb, MOI'YT USMEHUTD Ballly XOCT-CUCTEMY. Hmerite B BUAY, UTO IIepeMeHHasad OKPY>KEeHMs
LFS 110 YMOJIYaHUIO YCTAHOBJIeHA OJIf I10JIb30BaTe s 1fs, HO MOXKeT He ObITh YCTaHOBJIEHA OJII root.

Bcsaxkui Ppa3, Korga KoOMaHAbI JOJ/DKHBI BBIIIOJIHSITHCS OT root, Y68,HI/ITer, YTO BbI YCTAHOBMJIN IIEPEMEHHYIO
LFS.

9to 06¢yskaanock B Pasmen 2.6, «YcranoBka mepemeHHon $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-systemd.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-systemd.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.

Bosiee mompo6HOe 06cyskaeHre 6ubmmoTek cmoTpure bubnuomexu: cmamuueckue unu obujue? B kuure BLFS.

8.2. YnpaBneHue naketamu

VmpasieHne MmakeTamMmuM — 4YacTO CIpailivBaemoe paomojHeHue K Kuure LFS. MeHemskep makeToB IO3BOJISIET
OTCJIESKMBATh YCTAHOBKY (HaiiyIoB, yIpolasl yuajeHue ¥ OOHOBJIEHME TaKeTOB. XOpPOIMA MeHEIKep IaKeTOB
Takke O6ymeT 06pabaThiBaTh KOH(PUTypaloHHble (aibl, YTOObI COXPAaHUTDb IOJIb30BATEIbCKIE HACTPOMKMU IMPU
nepeyCcTaHOBKe Wi 0OHOBJIeHMM rmakeTa. [Ipeskae uem Bbl HauHeTe 3aaBarbcsi Bormpocom, HET — B atom pasnerne He
6ymeT HU TOBOPUTHCS, HY PEKOMEHA0BATbCS KAaKOM-JIMO0 KOHKPETHBIN MeHeIKep MakeToB. UTO OH [1e/iICTBUTEILHO
MIPeOCTaBIIsIeT, TaK 3TO 0030p Hambosiee MOMY/SIPHBIX METOAOB M TOTO, KaK OHM paboraioT. MmeasbHbIM
MeHe}KepOM I1aKeTOB JIJISI BAaC MOXKET ObITh OIMH U3 3TUX METOIOB W KOMOMHALMS ABYX U 60siee MeTomoB. B aToM
paszesie KpaTKo YIIOMMHAIOTCS MPO6JIeMbI, KOTOPbIE MOT'YT BO3HMKHYTD ITPY OOHOBJIEHUY TTAKETOB.

HekoTopble MpuumHbl, IO KOTOPHIM MeHeIkep naketoB He yriomuHaeTcs B LFS vy BLES npencrasiensr Huske:

e PaccmorpeHme yIipaBjieHMs ITakKeTaMy OTBJIEKAET BHUMMAaHMeE OT 1IeJIel 3TUX KHUT — 0OyUeHMsT TOMY, KaK
crpoutcs cucrema Linux.

o CyIecTByeT MHOKECTBO PelleHUI AJIs YIIpaBIeHNs TaKeTaMM, Kaskoe 13 KOTOPbIX MMEET CBOV CUJIbHbIE U
ciabbie CTOPOHbI. TPYAHO HAMTU TAKOE, KOTOPOE YIOBJIETBOPUT BCEX.

EcTb HECKOIBKO COBETOB, HAallMCaHHbIX Ha TeMY YIIpaBJIEHMA IIaKeTaMU. ITocerure IIPpOEKT Cosembl BO3MOXKHO BbI
HaﬁAETe pelieHne, KOTopoe COOTBETCTBYET BallIM HOTpE6HOCTHM.

8.2.1. Mpobnembl c OGHOB/IEHNEM

MeHeskep IakeToOB yIIpolllaeT 0GHOBJIEHME 10 60J1ee HOBBIX BEPCHIA ITOC/Ie UX BhITycKa. Kak mpaBujio, MHCTPYKLMNA
B KHurax LFS u BLFS MoykHO 1cosib30BaTh /151 OGHOBJIEHMS 10 60Jiee HOBBIX Bepcuii. BOT HEKOTOpble MOMEHTHI,
O KOTOPBIX CJIeAyeT IIOMHUTD Ipy OOHOBJIEHMM ITAKETOB, 0COOEHHO B paboTalolleii C1ucTeMe.

o Ecau ayskHo 06HOBUTSH siapo Linux (Hampumep, ¢ 5.10.17 mo 5.10.18 v 5.11.1), momosHKUTEIEHO
repecoOMpaTh HMUEro He Hy>kHO. CycteMa MpomoIKUT HOPMaJIbHO paboTaTh 61arofapsi YeTKO OIpeneIeHHOM
rpaHuiie MeXXAy SIPOM U MOJIb30BaTeIbCKMM MPOCTpaHCcTBOM. B yacTHOCTH, 3aronoBku Linux API He HY>KHO
OGHOBJIATb BMECTE C SIIpOM. BaM ITpoCTO HYKHO IIepesarpysuTh CUCTEMY, YTOObI CIIOIb30BaTh OGHOBIEHHOE

SIpo.

» Ecym Heo6xomumo o6HoBUTH Glibe mo 6osee HoBo Bepcuu (Harpumep, ¢ Glibe-2.36 no Glibe-2.40)
HEOOXOIMMO BBITTOJIHUTh HEKOTOPBIE TOMOJIHUTE/IbHbIE TEIICTBYS, YTOObI M36€5KaTh MOJIOMKY CHCTEMBI.
[Tompo6uocty untanre B Pasmen 8.5, «Glibc-2.40».

e Eciu makert, comepskaiiyii o0IIyI0 6MOIMOTEKY, OOHOBJISIETCS M MM OMOIMOTEKM USMEHMUIIOCH, TO JIOObIE
MaKeThl, AMHAMUYECKY CBSI3aHHbIE C OMOIMOTEKO, HEOOXOIMMO MEePEKOMIIMIMPOBATh, YTOOBI CBSI3aTh C
60Js1ee HOBOM OMbMMOTEKOM. (OOpaTnTe BHMMaHME, UYTO MEKIY Bepcueil rmakeTa U uMmeHeM OMOIMOTEKN HET
HMKakou cBs3u.) Hampumep, paccmorpum naket foo-1.2.3, KOTOpbI yCTaHABIMBAET OOIIYI0 6MOIMOTEKY
c uMeHeM libfoo.so.1 . [Ipenmnosnoskum, Bbl OOHOBWIM MaKeT A0 6osee HOBoM Bepcun foo-1.2.4, koropast
yCTaHaBAMBaeT OOIIyI0 OMOIMOTEKY C MMeHeM 1ibfoo.s0.2 , BCe MaKeTbl, KOTOpPbIe AMHAMMUYECKM CBSI3aHBI C
libfoo.s0.1 , HOJIKHBI OBITH IEPEKOMIIMIMPOBAHBI [IJIsI CBSI3U C 1ibf00.s0.2 , YTOOBI MUCIIOIB30BaTh HOBYIO
Bepcuio 6mbmoTeku. Bbl He TO/MKHBI yIa/ISITh CTapble 6MOIMOTEKY, TTOKA BCEe 3aBUCHMbIe MTaKeThbl He OyayT
MepeKOMITMIMPOBAHbI.
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e Ecim maker (IpsiMO MJTM KOCBEHHO) CBSI3aH KaK CO CTapbIM, TaK ¥ C HOBbIM MMeHeM 00111el1 61bIMoTeKn
(Hampumep, makeT CChIJIAeTCS Kak Ha 1ibfoo.so0.2 , Tak M Ha libbar.so.1 , B TO BpeMsl KaK MOCJI€IHUIA
ccbutaeTcs Ha 1ibfoo.so.3 ), makeT MOXKeT paboTaThb HeIPaBMUJIbHO, ITOCKOJIbKY pa3Hbie BepCum 0o11ien
6MOIMOTEKY COMlepsKaT HECOBMECTMMbIE OTpeaeieHus )i HEKOTOPbIX MMEeH CMMBOJIOB. DTO MOYKET ObITh
BBI3BAHO MEPEKOMITUJISIIIVIEN HEKOTOPBIX, HO He BCEX, ITAKETOB, CBSI3aHHBIX CO CTApON 00I1el OMOIMOTEKOM,
IocJie OOHOBJIEHMS ITAKeTa, IPeAOCTaB/ISIOIIEro ob1yio 6ubmoreky. UToObI 136e5KaTh 3TOV IPOOJIEMEI,
TI0JIb30BaTe/ISIM HeOOXOIMMO KaK MOXKHO CKOpee repecoOpaTh Kask/IbIi MaKeT, CBSI3aHHbIN C 0OIIeNn
61bIMoTEKOM, C OOHOBJIEHHON Bepcueln (Hampumep, ¢ libfoo.so.2 Ha libfoo.so.3).

o Eciu maxker, comepskaiimii o0IIyI0 6MOIMOTEKY, OOHOBJISIETCS, a UM OMOIMOTEKM HE MEHSIETCSI, HO
yMeHbIIIaeTcst Homep Bepcun aiia 6ubamoreku (HampuMep, 6ubaMoTeka Mo-MmpexXHeMy HasbIBaeTcs libfoo.
so.1 , HO ums daiia 6GUOIMOTERN U3MEHWIIOCH € libfoo.s0.1.25  Ha libfoo.so.1.24 ), cienyeT yoalUTh
dai1 6ubMoTeKM paHee yCTaHOBJIEHHOM BepcuM (B JaHHOM ciTydyae 1libfoo.so.1.25 ). B mpotuBHOM
cnyyae, komanzga ldconfig (3amyiieHHass caMOCTOSITETBHO C MTOMOILBbIO KOMaHIHOM CTPOKM MJTU TIPU YCTaHOBKE
KaKoro-Jinbo makeTra) IpuBEAET K COpOCY CUMBOJIMYECKOM CChIIKM 1ibfoo.so.1 , KOTOpast 6yHeT yKasbIBaTh Ha
crapblil ¢ai1 6MOIMOTEKN, TIOTOMY YTO KasKeTCs, YTO OHA MMeeT «bojiee HOBYIO» BEPCUIO, IIOCKOJIbKY €€ HOMED
Bepcuy Gosbiiie. Takas cUTyalysi MOKeT IPOU30MTH, €CJIM BaM HY>KHO IMOHM3UTb BEPCUIO MaKeTa Ui aBTOPbI
M3MEHWIM CXEMY YIIpaBJeHMsI BepcusiMu (paitjioB OMOIMOTEKN.

o Ecau makert, comepskariyii o0I1Iyio 6M0IMoTeKY, OOHOBIISIETCS, a UMSI OMOIMOTEKM HE MEHSIETCS, HO YCTPaHSIeTCS
cepbe3Has mpobsieMa (0CO6eHHO YSI3BMMOCTD B CCTeMe 6e3011acHOCTHM), HeOOXOAMMO Tepe3ayCTUTh BCe
paboTarolle IporpaMMBbl, CBSI3aHHbIE ¢ 0011el 6ubamorekoin. Ciiemyroliast KOMaHIa, 3aIlylleHHast OT MMEeHM
TI0JIb30BaTeJIsl root MOCIe 3aBepIlieHNs OOGHOBJIEHNS, BLIBEAET CIMCOK MTPOTrpaMM, KOTOPbIE UCIIOIb3YeT CTaphle
BEPCUM 3TUX OMOIMOTEK (3aMeHUTe 1ibfoo MMEHEM OMOIMOTEKN):

grep -1 'libfoo.xdeleted’' /proc/*/maps | tr -cd 0-9\\n | xargs -r ps u

Ecnu mis mocryna k cucreme ucrosnb3yercss OpenSSH 1 oH cBsi3aH ¢ OOHOBJIEHHOM OMOJIMOTEKOM, BaM
HeoOXOIMMO Iepe3aIryCTuThb cIy>kOy sshd, 3aTem BBITY U3 CUCTEMBI, CHOBA BOUTH B CMCTEMY M IIOBTOPHO
BBITIOJTHUTD MPENbIAYIIYIO0 KOMAaH/Y, YTOObI YOeIUTHCS, UTO yaajieHHble 61bmoTeky 60iee He UCITOIb3YIOTCS.

Eciu nemon systemd (pa6otatommit Kak PID 1) cBs3aH ¢ 0GHOBIEHHOV GMOIMOTEKO, BbI MOKETE
nepes3anyCcTuThb ero 6e3 mepesarpysku, 3amyctuB systemctl daemon-reexec ot MMeHM MMOJIb30BATENIS root.

e Ecm ucnosnHsgemas mporpamMmma uiay 6u6InoTeKa mepesamnmcanbl, MPOIeCChl, MCIIOIb3YIOIIe KO UM JaHHbIe
U3 HUX, MOTYT 3aBepIINTbCS cooeM. [IpaBMIbHBIN CITOCO6 OOHOBUTD MPOrPaMMYy WJIH OOIIYI0 OMOIMOTEKY, He
BbI3bIBast c60s IIpoliecca, - 9TO CHavasia yAaJIUTh ero, a 3aTeM yCTaHOBUTh HOBYIO Bepcuio. Komana install,
npenocrasisemast Coreutils, yyke peasnszoBasia 3T0, ¥ OOJIBIIMHCTBO MTAKETOB UCIOJIb3YIOT €€ ISl YCTaHOBKY
IBOMYHBIX (HalyIOB ¥ 6UOIMOTEK. DTO O3HAYAET, UTO OOJIBIIIYIO YaCTh BpeMEHM Bac He OyneT 6eCIOKOUTD 3Ta
npo6seMa. OTHaKO MPOIEeCC YCTAaHOBKY HEKOTOPBIX MaKeToB (B uacTHOCTH, SpiderMonkey B BLFS) nmpocTo
repesanyuchiBaeT Gaiiji, eciu OH CYIIEeCTBYeT, ¥ BbI3bIBaeT c60il. [loaToMy Ge3ornmacHee COXpaHUTh CBOIO paboTy
¥ 3aKPbITh HEHY KHbIE 3alyIlleHHbIe ITPOrpaMMbI ITepes; OOHOBJIEHMEM ITaKeTa.

8.2.2. MeToAbl ynpaB/fieHUs nakeTtamu

Hike IIprBeaeHbl HEKOTOPbIE PACIIPOCTPaHEHHbIe METOAbI YIIpaBJIEHU ITaKeTaMMU. Hpexme YyeM IIPpUHATDL pellieHne
O MeHeI Kepe IMaKeTOB, ITPOBEANTE UCCIeaOBaHMe Pa3JIMUYHbIX METOO 0B, 0COOEHHO HeOooOCTaTKN Ka)KILOI‘/JI KOHerTHOIZ
CXEeMBbI.

8.2.2.1. Bcé y meHA B ronose!

I[a, 3TO METO[, yIIpaBJIeHMd IaKeTaMM. HEKOTOprM JIFOOSIM HE HY)KEeH MEeHeIPKep IIaKeTOB, IIOTOMY UTO OHM XOPOIIO
3HAaKOMbI C ITaKeTaMM M 3HalOT, KaKue d)aﬁﬂbl YCTaHaBJIMBAIOTCA Ka>KIbIM IIaKETOM. HEKOTOpI)IM I10JIb30BaTEeJIsIM
TaK>Xe He TpE6y€TCH Kakoe-nbo VIIpaBJIEeHNE IMaKeTaMM, ITIOCKOJIbKY OHU IVIaHUPYIOT HEpECO6I/IpaTI) BCIO CUCTEMY
IIpM Ka>XKaoM M3MEHEHNUMU T1aKeTa.
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8.2.2.2. YcTaHOBKa B OTAEeNbHbIEe KaTanoru

OTO YHOpPOIIEHHBI METOH, YIpaBJeHMs IaKeTaMy, [IJiI KOTOpPOro He TpebOyeTcsl crelyaabHas IporpaMmma
yripaByiennsi. Kaskplii makeT yCTaHaBIMBAETCS B OTAEIbHbIN Katasior. Harmpumep, maket foo-1.1 ycranaBimBaeTcs
B /opt/foo-1.1 , @ CMMBOJIMUEeCKasl CChbIJIKA COo3gaeTcsda us /opt/foo B /opt/foo-1.1 . Korga nosingercs
HoBast Bepcus foo-1.2, oHa ycraHaBimBaeTcss B /opt/foo-1.2 ¥ TpeabIayliasi CUMMBOJIMYECKas] CChUIKa
3aMeHSIETCSI CMMBOJIMYECKOM CChUTKOV Ha HOBYIO BEPCHUIO.

[TepemeHHbIE OKpY>KeHMSI, TakuMe KaK PATH, MANPATH, INFOPATH, PKG_CONFIG_PATH , CPPFLAGS, LDFLAGS u
dair koHpurypanum /etc/ld.so.conf , BO3MOKHO, IOTpebyeTcs pacIiMpUTh, BKIIOYMB COOTBETCTBYIOIIIE
roaKarajiorm B /opt/foo-x.y

9rot moxxon mcnosb3yercs B Kuure BLES 1151 ycTaHOBKY HEKOTOPBIX OUEHDb OOJIBIINX TTAKETOB, UTOOBI YITPOCTUTH
ux obHoBieHue. Eciu Bbl ycTaHaBaMBaeTe MHOTO TaKMX ITaKETOB, 3Ta CXeMa CTAHOBUTCS HEYIPaBJISIEMOMN.
Hexkotopele maketnl (Hampumep, 3arojoBky Linux API u Glibc) moryr maoxo paboTarb C Takoil CTPYKTYPOMN.
Huxoraa He UCIOIB3yNTE €€ B MacIITabax BCei CUCTEMBI.

8.2.2.3. YnpaBneHne naketramu ¢ UCNnosib30BaHMEM CUMBOJ/INYECKUX CCbIJTIOK

OTO Pa3sHOBUAHOCTD IMpenbIayieil TeXuuku. Kaskaplil makeT yCTaHaBIMBAETCSI aHAJIOTMYHO, HO BMECTO CO3IaHMSI
CMMBOJIMYECKO CChIJIKM Ha 00IIlee MM TaKeTa, KaKIoMy (GaiTy CO3maeTCs CMMBOJIMUECKAsT CChUTKA B MepapXum
KaTaJIOroB /usr . OTO MCKJIIOUAeT HeOOXOAMMOCTb MOIUGbUKAIMM 3HAUEHUI TIePEMEHHbBIX OKPY>KeHMs. XOTST Takue
CCBUIKM MOTYT OBITh CO3IaHbI TIOJIb30BATEIEM, MHOTME MEHE/I’Kepbl TTaKeTOB MCIOJIb3YIOT MMEHHOM TaKOM MOIXO.
Hamnbonee nomynsipubie n3 Hux - Stow, Epkg, Graft u Depot.

VYCTaHOBKY HY)XKHO ChIMUTMPOBAaTh, UTOOBI MAaKeT AyMasl, YTO OH YCTAHOBJIEH B /usr , XOTSI HA CAaMOM [iejie OH
YCTaHOBJIEH B Mepapxuu /usr/pkg . YCTAHOBKA TaKMM CIIOCOOOM OOBIYHO SIBJISIETCSI HETPUBMAIBHOM 3aJadyei.
Hampumep, npenrosoxkum, 94To Bbl ycTaHaBauBaeTe naketT libfoo-1.1. Ciemnyiole MHCTPYKIMM MOT'YT IIPUBECTU
K HEeMpaBWIbHOM YCTAaHOBKE TaKeTa:

./configure --prefix=/usr/pkg/libfoo/1.1
make
make install

VYcraHoBKa OyfeT BBIMOJIHEHA, HO 3aBMCHMbIE MaKeThl He CMOTYT ccbutatbes Ha libfoo. Eciim Bbl ckommmmpyere
TaKeT, KOTOPhIN ccblaeTcs Ha libfoo, Bbl 3aMeTnTe, YTO OH CBSA3aH C /usr/pkg/libfoo/1.1/1ib/1libfoo.so.

1 BMecCTO /usr/lib/libfoo.so0.1 , Kak Bbl okupaere. IIpaBuIbHbIN MOAXO 3aK/II0UAETCS B MCIIOIb30BaHUM
repeMeHHOM DESTDIR /IS YIIpaB/IeHNsT YCTaHOBKOM. OTOT MOAX0M paboTaeT cieqyoimmM oOpa3oMm:

./configure --prefix=/usr
make
make DESTDIR=/usr/pkg/libfoo/1.1 install

BoJIBIIMHCTBO MaKeTOB MOAAEPKUBAIOT STOT IIOAXOH, HO €CTh M TaKue, KOTOpble 3TOro He penaioT. s
HECOBMECTUMbBIX IaKeTOB BaM MOYKET IOTpPeOOBaTbCsl MO0 YCTAHOBUTH IMAKeT BPYUYHYIO, JIMOO BbI MOKETE
YCTaHOBUTDb MPOOJIEMHBIE ITaKeThI B /opt .

8.2.2.4. Ha ocHOBe BPEMEHHOW MEeTKMU

B sToM meTozme daiy mpucBaMBaeTCsl BpeMeHHas MeTKa Iepe] yCTaHOBKoM nakera. [Tocse ycTaHOBKM mpocToe
MCIob3oBaHMe KomaHzabl find ¢ COOTBETCTBYIOIIMMM TapamMeTpamMy MOXKET CO34aTh JKYpHala Bcex (aiios,
YCTaHOBJIEHHBIX MTOCJIe Co3Aanms (aiyia c BpeMeHHO MeTKM. MeHemykepoM MaKkeTOB, MCITOIb3YIOIIMM 3TOT MTOIXO,
sBiseTcs install-log.

XOTsl MpeMMYIIeCTBO 3TOM CXeMbl B TOM, YTO OHA IIPOCTa, Y Hee eCTh ABa Hemocrarka. Ecium Bo Bpemst
YCTaHOBKM, (haiyibl yCTaHABIMBAIOTCS C OTMETKOM BpeMeH!, OTJIMYHOM OT TEKYIIIero BpeMeHu, 3T daitibl He OyayT
OTCIEXXUBATbCS MeHemykepoM MakeToB. Kpome Toro, stTa cxema MOKET MCIIOJIb30BaTbCSl TOJBKO MPU YCTAaHOBKE
MakeToB M0 ogHOMY. YKypHasibl HeHaJIesKHbI, €C/IM JIBa MaKeTa yCTaHABIMBAIOTCS OAHOBPEMEHHO Ha BYX PasHbIX
KOHCOJISIX.
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8.2.2.5. OTcnexuBaHne cueHapueB YCTAaHOBKU

HpI/I TaKOM IIO0AXOoOe, 3allMChIBalOTCSI KOMaH/AbI, BBITIO/IHSIEMbIE CLIEHaAPpUAMM YCTaHOBKMN. EcTpb 1Ba MeTOoad, KOTOpbIe
MO>KHO UCIIOJIb30BAaTh:

[TepemenHast cpenbl LD_PRELOAD MOXKeT ObITh YCTaHOBJIEHA TaK, UTOObI OHA yKa3bIBajia Ha 6GMOIMOTEKY, KOTOPYIO
HY)XKHO TIpelBapuTEIbHO 3arpy3uTh Ilepel YCTaHOBKOM. Bo Bpemsi yCTaHOBKM 3Ta OMOMMOTEKA OTCJIEKMBAET
yCTaHaB/IMBaeMble TaKeThl, IPUCOEAMHSISICh K pasJIMUYHbIM MCIIOJHSIeMbIM (paijaM, TakuM Kak cp, install, mv,
U OTCJIEXMBASL CUCTEMHBbIE BbI3OBbI, M3MEHSIOIIME (aiyIoBYI0 cucTeMy. YToOGBbI 3TOT momxon paborayi, Bce
UCIIOJTHsIeMbIe (aisIbl TOIKHBI ObITh IMHAMMYECKM CBsSI3aHbl 6e3 6uToB suid wim sgid. ITpenBapuTenpbHas 3arpysKa
6MOIMOTEKM MOXKET BbI3BAaThb HEKOTOpbIE HexkesiaTesibHble MOOOUHbIe 3(deKkThl BO Bpemsi ycTaHOBKK. [loaTomy
PEKOMEHYETCSI BBIMIOJHUTb HEKOTOPbIE TECThI, UTOOBI YOEIUTHCS, YTO MEHeIKep MMaKeTOB HMUEro He CJIOMaeT U
YTO OH PErCTPUPYET BCE COOTBETCTBYIOINIME (PaAIbI.

I pyroi MeToz, 3aK/II0YaeTCsl B MCITOIb30BaHNMY Strace, KOTOPbIN PErMCTPUPYET BCE CUCTEMHbBIE BbI3OBbBI, CIe/IaHHbIE
BO BpeMSI BBITIOJTHEHMSI CIIEHApMEB YCTAaHOBKM.

8.2.2.6. Co3pgaHue apXMBOB NaKkeToOB

B 3TOM cxXeMe ycTaHOBKa MakeTa MMUTUPYETCS B OTHeIbHOM JepeBe, KaK OMMCAaHO paHee B pasfesie yIpaBeHue
nakeTaMy C UCIOJIb30BaHMEM CMMBOIMYECKMX CChIIOK. [Tocie ycTaHOBKM M3 YCTaHOBJIEHHBIX (alijioB CO3MAeTCs
apxXuB TakeTa. 3aTeM 3TOT apXMB MCIIOIb3YEeTCs OISl YCTAHOBKYM IaKeTa Ha JIOKAJIbHBIN KOMITbIOTED MM Aake Ha
JIpyruie KOMIIbIOTEPHI.

OTOT MOIXO, UCIIOIb3YETCST GOJIBIIIMHCTBOM MEHE/I;KEPOB MaKeTOB, MMEIOIINXCS B KOMMEPUECKUX AVUCTPUOYTUBAX.
[Tprmepamy MeHeIKEPOB IIAKETOB, KOTOpbIe CJAEAYIOT 3TOMY IMomxomy, siBisitiorcsi RPM (kotopwiir, Kcraru,
Tpebyetcs cornacHo criemmbukanuu Linux Standard Base Specification), pkg-utils, apt Debian u cucrema Portage
Gentoo. Omucanne TOro, Kak MCIOJb30BaThb 3TOT CTWJ/Ib yIIpaBjaeHus makeramu mjis cuctem LFS, Haxomurcs 1o
ampecy https://mirror.linuxfromscratch.ru/hints/downloads/files/fakeroot.txt.

Co3smanue (aiioB MakeTOB, COMEpPsKAIIMX MHPOPMAIIMIO O 3aBUCUMOCTSIX, SIBJIIETCST CJIOXKHOM 3a/aueli ¥ BbIXOOAUT
3a pamku LFS.

Slackware ucrnosb3yeT cucTeMy Ha OCHOBe tar IjIsl apXMBOB ITAKETOB. JTa CHUCTEMAa HaMepeHHO He 06pabaThiBaeT
3aBMCHMMOCTY TAKeTOB, KaK 3TO [ejaloT OoJiee CJIOKHbIe MeHemKepbl MakeToB. IlogpobGHee 06 yrpaBieHUU
nakeramu Slackware cm. https://www.slackbook.org/html/package-management.html.

8.2.2.7. NMonb3oBaTeNbCKOe yrnpaB/nieHne naketamm

Jta cxema, YHuKajgbHasg panst LFS, 6puta paspaborana Martmacom bBeHKMaHoM M OOCTYHA B IIpOEKTe
Hints. B 3TOii cXeMe KakAblii TAKeT YCTAHABJIMBAETCS OTHAEJbHBIM IIOJb30BaTeJIeM B CTaHAAPTHBIE ITaIlKu.
@aiutbl, MpUHAAJIEKAIIYE TTAKeTY, JIETKO UAEHTUMUIIMPYIOTCS MTyTeM MPOBEPKM MIAEHTU(UKATOpa MOJIb30BaTeJIsI.
Oco6eHHOCTM M HEeJOCTaTKM 3TOTO TMOAXOHA CJIMIIKOM CJIOXKHBI, YTOOBI OMMCHIBATh MX B 3TOM paspesne. s
nmoay4yeHus: 6ojiee mogpobHONM MHPOPMaLNM, MOKATYIICTa, O3HAKOMBTECh C COBETAaMM IO ampecy https://mirror.
linuxfromscratch.ru/hints/downloads/files/more_control_and pkg man.txt.

8.2.3. Pa3BepTbiBaHMe LFS Ha HECKO/IbKUX cUcTtemMax

Onnum n3 npeumyinects cucteMbl LES aBisercst orcyTcTBue aitioB, 3aBUCSIIMX OT IMOJIOXKEHMS (PaliIOB Ha JMCKE.
Knonuposares c6opky LFS Ha mpyroii KOMIIBIOTEP C TOM K€ apXUTEKTYPOI, YTO M Y 6A30BOM CUCTEMbI, TaK >Ke
MIPOCTO, KaK MCIOJb30BaTh tar nys apxuBaiuu pasngena LFES, cogepskanem kopHeBon karasor (okosio 900 Mb B
HeckaToM Buze 1yist 6azoBoit c6opku LES), ckonmpoBaTs aToT daint o cetu mu ¢ nomoiibio CD / USB HocuTens B
HOBYIO CUCTEMY U paciakoBarhb ero. [locse 3Toro Heo6XoaMMO M3MEHUTH HECKOJIBKO KOHMUI'YPAIMOHHBIX (aiiyIOB.
®daibl, KOTOPBIE, BO3MOXKHO, IIOTPEOYETCS M3MEHUTD ITPEICTABJIEHbI B CIUCKE HIDKE: /etc/hosts , /etc/fstab
/etc/passwd , /etc/group , /etc/shadow , M /etc/ld.so.conf
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BosMmoskHO, moTpebyeTcs cobpaTh COOCTBEHHOE SAPO OJIsI HOBOV CHUCTEMbI B 3aBUCMMOCTM OT PasjiMuuil B
CHUCTEMHOM O0OPYIOBaHUM U UCXOOHOM KOHMUTYpaImu sapa.

"h IIpumeuanue

[TocTtymas coOOIIEHUST O HEKOTOPBIX Mpob6JieMax IpY KOMMPOBAHUM MEXKOY IMOXOKMMMU, HO He
VUOEHTUYHBIMM apxuTekTypamu. Hampumep, Habop wMHCTpykimi mjs Intel He umeHTHueH HabGopy
MHCTPYKIMIA 118 ipotieccopa AMD, 1 60/1ee o3 aHME BEPCUY HEKOTOPBIX IMTPOIIECCOPOB MOT'YT COIEPsKaTh
MHCTPYKIIMH, HEIOCTYITHbIE B 60JIee paHHUX BEPCUSIX.

HakoHel1, HOBYIO ciCTeMY HEOOXOAMMO CAesIaTh 3arPy30UHON 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
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! 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
Paspen 8.28, «Libxcrypt-4.4.36.». B nononHeHne K o6bryHOM ycTaHoBke Libxcrypt, Bbl JOJIDKHDI
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

Ecmu cucrema (mo LFS 12.1) ocHoBana Ha Systemd, HeoOXOmMMO TaKsKe OTKJIIOUUTh M OCTAHOBUTD
cy>k6y nscd mpsiMo ceigac:

systemctl disable --now nscd

o O6HOBMUTE SIIPO U MTepe3arpysuTech, ecim oHo crapiie 4.19 (IIpoBepbTe TEKYIIYIO BEPCHIO C
IIOMOII[BIO UName -t) U/, eCJIM Bbl XOTUTE OOHOBUTH MMEIOIIeeCs SIIPO, BbITIOIHUATE AeCTBIUS 13
Paspmen 10.3, «Linux-6.10.5.»

o O6HoBMTE 3arosoBouHble daiuibl API sapa, eciiv onu crapiie 4.19 (mpoBepbTe TEKYIIYIO BEPCUIO C
nomortipio cat /usr/include/linux/version.h) v, eciiv BbI IpOCTO XOTUTE OGHOBUTD UX, CIEIYIATE
Pasgen 5.4, «3aronoBounble ¢aiibl Linux-6.10.5 API» (Ho yganuB SLFS 13 KOMaHIbI CP).

» BrimosHuTe yCTaHOBKY DESTDIR M 06HOBUTE 0611Me 6ubamoTeku Glibc B cucTeMe ¢ IMOMOIIBIO OTHOM
KoMaHbl install:

make DESTDIR=$PWD/dest install
install -vm755 dest/usr/lib/*.so.* /usr/lib

KpaitHe BakHO CTPOro cCJjemoBaThb OMMCAHHBIM BBIIIE IIIaraM, €CjaM Bbl HE COBCEM ITOHMMAeTe, UTO
nesnaete. JIio60e HeOKMAAHHOE OTK/IOHEHNE MOXKeT Ce/IaTh CUCTEMY IOTHOCTHIO HeIIPUTOAHOM JJIst
ucnonb3oBanus. Bbl ITPEAYIIPEJX]IEHDI.

3arem MpomoJKaliTe BBIMTOJHATHL KoMaHabl make install, sed mis /usr/bin/1ldd M KOMAaHIbI JIJIS
YCTaHOBKM JIOKasier. Kak TOJbKO OHM OYIyT BHITTOJTHEHBI, TIEPE3arpys3nuTe CUCTEMY.

YcTaHoBUTeE TAKeT:

‘make install ‘

VcripaBbTe XeCTKO 3a[JaHHbBIN MYTh K UCIOJHIEMOMY 3arpy3unky B ckpunTe ldd:

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

3aremM yCTaHOBUTE JIOKaM, KOTOpbIe MAaayT BO3MOXKHOCTb CUCTeMe OTBeyaThb Ha pas3HbIX s3bikax. Hu omgHa u3
JIoKasen He TpeOyeTcs CUCTeMe, HO eCJIM HeKOTOpble 13 HUX OTCYTCTBYIOT, TO HAOOPBI TECTOB psifia TaKeTOB OyoyT
MIPOITYCKAaTh BasKHbIE TECTOBbIE CIIEHAPUM.
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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 systemd
group: files systemd
shadow: files systemd

hosts: mymachines resolve [!UNAVAIL=return] files myhostname 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

[Tocsie HeCKOMBKMX BOIMPOCOB O MECTOTIOJIOKEHMM CKPUIIT BbIACT HAaMMEHOBaHME YacOBOTO Iosica (Hampumep
America/Edmonton). B daitne /usr/share/zoneinfo  mepeunciieHbl 1 APYTHE BOSMOKHbBIE UaCOBBIE MOSICA, TAKUE
Kak Canada/Eastern unu EST5EDT, xoTOpble He PacIio3HAIOTCS CKPUIITOM, HO MOT'YT ObITh MCIIOIb30BaHbI.

Cosparite ¢aiti /etc/localtime  BBIIIOJHMB:

1n -sfv /usr/share/zoneinfo/<xxx> /etc/localtime

3aMeHNTe <xxx> Ha MM BBIOpaHHOTO 4acoBoro mnosca (Hampumep, Europe/Moscow).

8.5.2.3. HacTpoliika guHammnuyecKoro 3arpysumka

[To ymomyaumio, IMHaAMMUYECKMIA 3arpy3umK (/1ib/1d-1inux.so.2 ) uIieT B KaTajore /usr/lib , Hy>KHbIE JJis
paboTsl mporpamm 6mbmoreku. OmHAKO, eciM 6GMOIMOTEKM HAXOOSTCS B PYTOM KaTayiore, TO ero HeobXommMo
yKas3aTb B daite /etc/ld.so.conf , UTOOBI IMHAMMUYECKMIA 3arpy3uMK MOT X HauTu. /IBa Karasiora - /usr/
local/lib ¥ /opt/lib  YacCTO MCIIOJB3YIOTCS JIJIS HOTIOJHUTEIbHBIX OMOIMOTEK, TOSTOMY 100aBbTe UX B ITYTH
MOMCKA JIJIT IMHAMUYECKOTO 3arpy3umnKa.

CospnaiiTe HOBBIN GailsT /etc/1d.so.conf BBIIIOJIHUB:

cat > /etc/ld.so.conf << "EOF"
# Begin /etc/ld.so.conf
/usr/local/lib

/opt/1lib

EOF

JyHaMMuyecKuil 3arpy3urk MOSKET BBIIIOJIHUTH IOMCK B KaTrajore M BK/IIOUMUTb COHAEPXKMMOE HaWJeHHBbIX TaM
daitoB. O6bpIYHO Takue (Haiyibl COCTOSAT U3 OFHOM CTPOKM U cofepykaT MyTb K 6ubnmnoreke. UTo6bI 106aBUTD ITY
BO3MOYKHOCTb, BBIIIOJTHUTE CJIEHYIOIIie KOMaHbl:

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. YctaHoBKa Glibc — 32-6utHasa Bepcus

Tenepb nepekommmpyite Glibe gnast m32. V3BmeueHHbIN MCXOTHBINM KOO, MOKHO MCIIOJIb30BaTh IIOBTOPHO, HO €r0
HeoOXOIMMO OUMUCTUTD nepen, ycraHoBkoi Glibc m32.

Ounctute KaTajaor cOOPKM 1 ymaanTe apredakThbl OT MPeAbIIyIel COOPKM:

rm -rf ./*
find .. -name

*.a" -delete

Croapurypupyirre Glibc g m32 ¢ MoMOIIbIO C/IeAYIOIMX KOMaH/I:

CC="gcc -m32" CXX="g++ -m32" \

../configure
--prefix=/usr
--host=i686-pc-linux-gnu
--build=$(../scripts/config.guess)
--enable-kernel=4.19 \
--disable-nscd
--libdir=/usr/1ib32
--libexecdir=/usr/1ib32 \
libc_cv_slibdir=/usr/1ib32

-~

-~
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CKOMITWJIMPYITE TIaKeT:

make

YcTaHoBuUTe TAKeT:

make DESTDIR=SPWD/DESTDIR install

cp -a DESTDIR/usr/1ib32/* /usr/1ib32/

install -vm644 DESTDIR/usr/include/gnu/{lib-names, stubs}-32.h \
/usr/include/gnu/

Hob6aBpTe nmMs1 6MbMOTEeKM B (hanl KOHPUrypammy [MHaMMYeCcKoro 3arpy3umnKa:

echo "/usr/1ib32" >> /etc/ld.so.conf

A Buumanne

Ha srom asrame HeoGXOOMMO OCTAaHOBUTHCS M YOEOUTHCS, YTO OCHOBHbIE (QYHKIMYM (KOMIWISIUS U
KOMIIOHOBKA) HOBOTO Habopa MHCTPYMEHTOB paboTalOT AOKHBIM 06pa3oM. UTOObI BBITIOJIHUTD ITPOBEPKY
pabOTOCIIOCOGHOCTH, BBITIOJTHUTE CJIEAYIOIIE KOMaHbI:

echo 'int main(){}' > dummy.c
gcc -m32 dummy.c
readelf -1 a.out | grep '/ld-linux'

Ecnn Bce paboTraeT mpaBWIbHO, OIIMOOK ObITh HE JOJIKHO, a BBIBO, IOC/IE€IHEN KOMaHIbl OyIeT MMeThb
BUJ;:

[Requesting program interpreter: /lib/ld-linux.so.2]

Ecn BhIXOmHbBIE JaHHbIE OTOOPAsKAIOTCS He TaK, KaK yKa3aHO BhIIlle, UJIM X BOOOIIE HET, 3HAYNUT, YTO-TO
cIesiaHo HenpaBuibHO. Pas6eputech ¢ mpobeMoil 1 IOBTOPUTE IIary BhIIIE, UTOOBI MCIIPABUTh ee. JTa
npo6JieMa JOJIKHA ObITh pellieHa, MPesKae YeM Bbl ITPOJOJIKUTE.

Kak TosibkO Bce 6yzeT XOpoIllo, yaaJIuTe TeCTOBbIe (hailibl:

‘rm -v dummy.c a.out

8.5.4. Cogepxunmoe naketa Glibc

YcTraHOB/IeHHbIE gencat, getconf, getent, iconv, iconvconfig, ldconfig, 1dd, 1ddlibc4, 1d.so (symlink
IIporpaMMbI: to ld-linux-x86-64.s0.2 or Id-linux.so.2), locale, localedef, makedb, mtrace,
pecprofiledump, 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}

Co3sgaHHbIe KaTaJIOTH: /usr/include/arpa, /usr/include/bits, /usr/include/gnu, /usr/include/net, /usr/include/
netash, /usr/include/netatalk, /usr/include/netax25, /usr/include/neteconet, /usr/
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/il8n, /ust/share/zoneinfo u /var/lib/nss_db

KpaTtkoe onucaHue

gencat Co3snmaer Karajaory CoobIIeHNI
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getconf

getent
iconv
iconvconfig

ldconfig

1dd

1ddlibc4

locale
localedef
makedb

mtrace

pcprofiledump
pldd

sin
sotruss
sprof

tzselect

xtrace

zdump

zic

1d-*.so
libBrokenLocale

libanl

libc
libc_malloc_debug
libdl

libg

libm
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OrobpaskaeT HACTPOMKM CUCTEMBbI ISl CHelnubUUHbIX TepeMeHHbIX (aIoBomn
CUCTEMbI

[Tomyuaer 3anmcy 13 agMUHUCTPATUBHOM 6a3bl TaHHBIX
Brinonuser npeobpasoBaHiie Habopa CUMBOJIOB
Cospmaet 6picTpo3arpyskaembie (aitjibl HACTPOEK MOAYJIS iconv

Co3maér HeoOXOmVMMble TPUBS3KM M KOII IMHAMUYECKUX OUOIMOTEK, KOTOPbIN
MCIIOJIb3YETCSI KOMITOHOBIIIVMKOM JIJISI CBSI3bIBAHMSI BO BPEMSI BBITIOJTHEHMST

Coob1aer, kakue oOI1ye 6MOIMOTEKM TPEOYIOTCS KayKAOM IporpaMme WIM OOIIei
OubIMOoTEKE

ITomoraet ldd pabotaTb ¢ 06beKTHbIMMU (aitamu. OH He CyIIeCTBYEeT Ha 60jIee HOBBIX
apXUTEKTypax, TaKUX Kak x86 64

BoiBoauT pasnmMuHyio MHGOPMAIIMIO O TEKYIIEN JIOKaIN
Komnunupyet crniermduramym jgoxkamm
Cosgaer mpocTyto 6a3y JaHHBIX HA OCHOBE TEKCTOBOTO BBOZA

Uuraer M uHTeprpeTupyeT ¢aia TPacCMPOBKM IIAMSTH; OTOOpaskaeT CBOAKY B
ymobounTaeMom dopmate

Cosmaet mamn mHdopMalyy, reHepupyemMon mpu npoduapoBanny I[TK

HepeqncnﬂeT AJVMHaMM4yeCcKue 061u1/1e O6’b€KTbI, MCIIOJIb3yeMbI€  3allyII€HHbIMU
nponeccaMn.

Cratuyecky CKOMIIOHOBaHHasl mporpaMma In
OrcnesxuBaeT BbI30BBI IPOLeAyp 001Iel OMOIMOTEeKM YKa3aHHOM KOMaHIbI
UntaeT 1 oToOpaskaeT JaHHbIe MPOMWIMPOBAHNS OOIINX OOHEKTOB.

3ampammBaeT y MoJb30BaTesIst MHOOPMAIIMIO O TEKYIIIEM MEeCTOITOJIOKEHUM CUCTEMBI U
BBIBOIUT OIMCAHVE COOTBETCTBYIOIIETO YaCOBOTO IOSICA.

OrTceskuBaeT BbIIIOHEHME IPOrpaMMbl, OTOOpaykast BHITIOHSIEMYIO B JaHHBI MOMEHT
byHK1MIO

Bbimaer jami yacoBoro mosica
KommmisaTop yacoBbIX MOSICOB
BcrnomoraresibHas mporpaMmma IJj1st UCIIOHSIEMBIX (aiyIoB 06111eii OMOIMOTEKM

Wcnonbsyercs BHyTpu Glibc kak rpy6biii xak [OJi 3alycka CJAOMaHHBIX ITPOTpaMm
(Hammpumep, HeKoTopbie npuioskeHus: Motif). IIpounTaiiTe KoMMeHTapuu B glibc-2.

40/locale/broken_cur_max.c IIJISI TIOJTYYeHMSs OO THUTEILHOM MH(pOopMaIum

bubnmoreka-3araymika, He cogepxkariasi (yHkimit. PaHee sto Obuta 6uOIMOTEKA
ACMHXPOHHOTO TTOMCKa MMeH, (QYHKIMM KOTOPOM Terepb HaXOmSITCS B 1ibc

OcHoBHag 6ubnmmoreka C
BkiTtouaeT mpoBepKy BbifieJIeHNs TIaMSITH IIPU MPeBapUTeIbHON 3arpysKe

bubnmoreka-sariyiika, He comepskaiias QyHKuMl. PaHee Obuta OUOIMOTEKON
uHTepdelica AMHaAMMUUYECKOV KOMIIOHOBKM, QYHKIIMM KOTOPOJI Telepb HaxOmsATCs B 1ibe

bubnmoreka-3aryiika 6e3 gyHkimii. Padbiiie 6b171a 6M61MOTEKON CPeIbl BHITOTHEHMS
g g++

Marematuyeckas 6ubiamnoTeKa
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libmcheck

libmemusage

libnsl

libnss_x*

libpcprofile

libpthread

libresolv

librt
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libutil
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bubnmmoTeka BEKTOPHBIX MAaTeMaTMYECKUX BBIUMCIEHMI, IOAK/IIOYaeMasi IO Mepe
HEeOoOXOOMMOCTHU IIpU MCIIOJIb30BaHUM libm

Bxiouaer IIPOBEPKY BblAEJI€HMS IMTaMATU IIPU ITIOAKIIOYEHNN K

Wcnonp3yercs memusage a1 cbopa mHpopMamyuy 06 MCIIOTb30BAaHUM TaMSTU
MTPOTpPaMMOi

Bubnmoreka ceTeBbIX CITYK6, KOTOpasi B HACTOsIIIee BpeMst ycTapesia

Momynn Name Service Switch, comepskaiiye dyHKUMM IJ1s pa3pelieHns: MMeH XOCTOB,
VMMEH TIOJib30BaTesiell, MMEH TpPYIIN, [CEBIOHMMOB, CJIY>KO, MPOTOKOJOB M T. [I.
3arpyskaroTcs 1ibc B COOTBETCTBUM C KOHbUTrypalyei B /etc/nsswitch.conf

Conpepskut GyHKIIMM MPObMIMPOBAHMS, UCIIOIb3yeMble [IJIST OTC/IEXKUBAHMS BpEMEHH,
MOTPaYE€HHOTO MPOIIECCOPOM B KOHKPETHBIX CTPOKAaX MCXOMHOTO KOma

bubnuoreka-3arnyimika, He copepxkamiasi GyHkimin. Panee comepskana byHKIMH,
obecneunBaolye OOJBIIMHCTBO uHTepdeicoB, 3agaHHbix POSIX.1c Threads
Extensions (paciipeHuss peajm3aluy TIIOTOKOB) 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, MCIO0Ib3yeMbIX
Ha cepBepax JOMEHHbIX IMEH B CETU MHTEPHET

ComepskUT QYHKLVM, pean3yIolue 60JbIIYIO YaCTh MHTEP(ECOB, ONpeNesieMbIX B
POSIX.1b Real-time Extension (pacimpeHnus: peaJibHOrO BpeMeHM! )

ComepskuT (QYHKLUMM, IIOJIe3HbIe i1 COOPKM OTJaJUMKOB [JII MHOTOIOTOUHbBIX
IIporpamMmm

bubnmmoteka-samnyiika, He copmepykamiasg ¢yHKIMA. PaHee comepskan Kom s
«CTaHAAPTHBIX» YHKIMHI, UCIOJIb3yeMbIX BO MHOTUX yTwnTax UnixX. D1 QyHKIIMM
Ternepb HaXoOsATCS B libc
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8.6. Zlib-1.3.1

[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. YctaHoBKa Zlib - 32-6uTHas Bepcus

BbIMTOTHMTE OUMCTKY TOCIe TIPeabIayIe COOPKA:

make distclean

ITogrorosrTe Zlib K KoMIMIALINN:

CFLAGS+=" -m32" CXXFLAGS+=" -m32" \
./configure --prefix=/usr \
--libdir=/usr/1ib32

CroMOmInpymTe maker:

make

YcTaHOBUTE ITAKET:

make DESTDIR=SPWD/DESTDIR install
cp -Rv DESTDIR/usr/1ib32/* /usr/1ib32
rm -rf DESTDIR

8.6.3. Cogepxnmoe naketa Zlib

YcTaHoB/1eHHbBIE libz.so
OMOIMOTeKM:

KpaTtkoe onucaHue

libz  CopepkuT GYHKIMM CXKATUS M PACITAKOBKH, MCIOJ/Ib3yeMble HEKOTOPBIMM ITPOTpaMMaMM.
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8.7. Bzip2-1.0.8

[Taket Bzip2 comepskUT mporpaMMbl JIJIsT CKaTUSI ¥ pacrakoBky ¢aiioB. CkaTue TEeKCTOBbIX (ailyIoB C IIOMOIIBIO
bzip2 naét GOMBIINI TPOLIEHT CKaTysI, YeM TPATULIMOHHbIN EZIpP.

IpubusuTeIbHOE meHee 0.1 SBU
BpeMsI COOPKM:

TpebyeMoe AyICKOBOE 7.2 MB
MPOCTPAHCTBO:

8.7.1. YctaHOBKa naketa Bzip2

HpI/IMeHI/ITe I1aT4y, KOTOprf/i YCTaHOBUT OOKYMEHTALMIO JIS 3TOT'O IaKeTa:

‘patch -Np1 -i ../bzip2-1.0.8-install_docs-1.patch

Cneny}omaﬂ KOMaHOa rapaHTUpPyeT YCTaHOBKY CMMBOJIMYECKUX CCbIVIOK C OTHOCUTEJIbHBIM HYTéM:

\sed -i 's@\(1ln -s -f \)$(PREFIX)/bin/@\1@' Makefile

Yb6enurech, UTO CIIPaBOYHBIE CTPAHMUIIBI YCTAHOBJIEHBI B IIPABMUILHOM MECTe:

sed -i "s@(PREFIX)/man@(PREFIX)/share/man@g" Makefile

[TogroroBsTe Bzip2 K KOMIMISIN:

make -f Makefile-1libbz2_so
make clean

3HaueHue nmapamerpa make:

-f Makefile-1ibbz2_so
OTOT mapaMeTp IO3BOJISIET BBIOJHUTH COOPKY, C MCIIOJIb30BaHMEM APYroro Makefile, B TaHHOM Cjyuae
Makefile-1ibbz2_so , KOTOpBI CO3[aeT IMHAMMUUYECKYIO OMOIMOTEKY 1ibbz2.so M CBSI3bIBAeT C Hel Bzip2.

CROMIMJIMPYIATE U IIPOTECTUPYITE MAKET:

‘make

YcTaHoBuUTe MTaKeT:

make PREFIX=/usr install

YcraHoBUTE 6GMOIMOTEKY:

cp -av libbz2.so.* /usr/lib
In -sv 1libbz2.s0.1.0.8 /usr/lib/libbz2.so

YcraHoBuTe 0611MIA GMHapHbIi (aiit bzip2 B Kataor /usr/bin , 1 3aMeHuUTe aBe Komuu bzip2 cumBoMue cCKUMM
CChLIKaMM:

cp -v bzip2-shared /usr/bin/bzip2

for i in /usr/bin/{bzcat,bunzip2}; do
1n -sfv bzip2 $i

done

YnanuTe HEHY)KHYIO CTaTUUECKYIO OMOIMOTEKY:

\rm -fv /usr/lib/libbz2.a

8.7.2. YcTtaHOBKa Bzip2 - 32-6uTHas Bepcus

BbInosTHMTE OUMCTKY TIOCIIE MTPEeAbIAYILEei COOPKM:

‘make clean
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CKOMITWJIMPYITE TIaKeT:

sed -e "s/"CC=.*/CC=gcc -m32/" -i Makefile{, -1libbz2_so}
make -f Makefile-libbz2_so
make libbz2.a

YcTaHoBUTeE TaKeT:

install -Dm755 1libbz2.s0.1.0.8 /usr/1ib32/1ibbz2.s0.1.0.8
In -sf 1libbz2.s0.1.0.8 /usr/1ib32/1ibbz2.so

In -sf libbz2.s0.1.0.8 /usr/1ib32/1ibbz2.so0.1

In -sf 1libbz2.s0.1.0.8 /usr/l1ib32/1ibbz2.s0.1.0

install -Dm644 libbz2.a /usr/1lib32/1ibbz2.a

8.7.3. Copepxunmoe nakera Bzip2

YcraHoB/1IeHHbIe bunzip2 (cceiika Ha bzip2), bzcat (ccbiika Ha bzip2), bzcmp (ccpuika Ha bzdiff),

IIporpaMMbl: bzdiff, bzegrep (ccbuika Ha bzgrep), bzfgrep (ccpuika Ha bzgrep), bzgrep, bzip2,
bzip2recover, bzless (ccbiika Ha bzmore) 1 bzmore

YcraHoB/1eHHbIe libbz2.s0

OMOIMOTEeKM:

Co3gaHHbIe KaTaJIoOIru: /usr/share/doc/bzip2-1.0.8

KpaTtkoe onucaHue

bunzip2 PacnakoBbiBaeT bzip-daiib

bzcat PacriakoBbIBaeT B IMTOTOK CTaHIapTHOTO BbIBOA

bzcmp 3amyckaet rporpamMmy cmp st bzip daiios

bzdiff 3amyckaet nporpammy diff msist bzip daiiios

bzegrep 3amyckaet rnporpamMmmy egrep a1 bzip ¢aiion

bzfgrep 3amyckaet nporpammy fgrep niist bzip daitnon

bzgrep 3amyckaet rnmporpamMmmy grep ais bzip ¢aiion

bzip2 CskumaeT Gbaityibl, UCIONb3YSI AJITOPUTM CXKaTUsI TeKCTa C OJI0YHOM cOpTupoBKoii bappoysa

— Yunepa u xogupoBaHue XadMaHa; CTEIeHb CXKATUS JIYUIlle, YeM Yy 6oJiee TpaauIMOHHBIX
apXMBaTOPOB, UCITOJIb3YIOIINX aarOpUTMbI « Lempel-Ziv», Hanipumep gzip

bzip2recover IIprTaeTcss BOCCTAHABIMBATD JaHHbIE M3 ITOBPEKIEHHBIX apXBOB

bzless 3amyckaet rporpammy less m1st bzip daitios

bzmore 3amyckaet rmporpaMmmy more 1711 bzip daitios

libbz2 bubnmoreka, peanusyioniasi ckaTue TaHHBIX 0e3 IMOTepb C MCIOJIb30BAaHMEM aJTrOpPUTMa

bappoysa-Yusepa.
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8.8. Xz-5.6.2

[TakeT Xz comep>KUT IPOTrpaMMbl IS CKATuUS U paciakoBKy (aiiioB. OH mpenocTaBiisseT BO3MOKHOCTHU AJ1 lzma
u 60siee HOBBbIX hopmMaToB ckaTust xz. CikaTue TeKCTOBbIX (ailJIOB C TIOMOIIbIO XZ AAEeT JTYYILNIA TIPOLIEHT CXKaTusI,
yeM C TpaaulMOHHbIe gZip mwin bzip2.

IpubusuTeIbHOE 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 21 MB
MIPOCTPAHCTBO:

8.8.1. YcTaHOBKA naketa Xz

ITogrorosbrre Xz K KOMOMJISIIIAN:

./configure --prefix=/usr \
--disable-static \
--docdir=/usr/share/doc/xz-5.6.2

CROMIMJIMPYIATE TIAKeT:

‘make ‘

YT06BI IMPpOTECTMPOBATDH ITAKET, BBIITOJIHUTE!

‘make check ‘

YcTraHOBUTE ITAKeT:

‘make install ‘

8.8.2. YcTtaHOBKa Xz - 32-OUTHas Bepcus

BbrIMoTHNTE OUNCTKY TTOCTIE TIPEAbIAYIEN COOPKA:

‘make distclean

ITogrorosrre Xz K KOMOMJISIIIUN:

CC="gcc -m32" ./configure \

--host=1686-pc-linux-gnu \
--prefix=/usr \
--libdir=/usr/1ib32 \

--disable-static

CROMIIMJIMPYIATE TIAKET:

make

YcTaHOBUTE MTAKeT:

make DESTDIR=$PWD/DESTDIR install
cp -Rv DESTDIR/usr/1ib32/* /[usr/1ib32
rm -rf DESTDIR

137



JInnykc c vyns - Bepens 12.2-systemd-multilib

8.8.3. Copgepxnmoe naketra Xz

YcTraHnoB/ieHHbIE lzcat (ccpuika Ha Xz), lzcmp (ccpuika Ha xzdiff), 1zdiff (ccpuika Ha xzdiff), 1zegrep

MporpaMmbI:

(ccpuika Ha xzgrep), lzfgrep (ccpiika Ha xzgrep), lzgrep (ccbuika Ha xzgrep), 1zless
(ccpuika Ha xzless), lzma (ccbinika Ha xz), lzmadec, lzmainfo, lzmore (ccplika Ha
xzmore), unlzma (cchlIKa Ha Xz), unxz (CChIJIKA Ha XZ), XZ, xzcat (CChbIJIKAa Ha XZ),
xzcmp (ccpuika Ha xzdiff), xzdec, xzdiff, xzegrep (ccpuika Ha xzgrep), xzfgrep
(ccpUika Ha xzgrep), xzgrep, xzless u xzmore

YcTaHOoB/IeHHBIE liblzma.so
OMOIMOTeKM:
Co3gaHHbIe KaTaJIOTM: /usr/include/lzma u /ustr/share/doc/xz-5.6.2

KpaTtkoe onucaHue

lzcat
lzcmp
1zdiff
1zegrep
1zfgrep
lzgrep
1zless
Izma
Izmadec
Izmainfo
Izmore
unlzma
unxz

XZ
Xxzcat
Xzcmp
xzdec
xzdiff
xzegrep
xzfgrep
xzgrep
xzless
Xzmore

liblzma

PacrakoBbIBaeT B CTaHAAPTHBIN TTOTOK BBIBOJA

3amyckaetr cmp 1151 haiioB okateix LZMA

3anyckaer diff mys dainoB ckateix LZMA

3amyckaer egrep nJis (aiioB ckaTeix LZMA

3anyckaer fgrep nis daiioB okareix LZMA

3amyckaet grep njs1 haiioB okareix LZMA

3amyckaer less st paiioB ckaTeix LZMA

CskMmMaeT MM pacrakoBbiBaeT ¢aiiibl B hopmare LZMA
He6onb111011 1 66ICTpBIN Aeromep s daiioB ckarbix LZMA.
[TokasbIBaeT MHGOPMaIIMIO, XPaHSIIIYIOCS B 3arojioBke cykatoro ¢aiia LZMA
3amyckaet more 115 ¢aiioB ckaTeix LZMA
PacnakoBbiBaet (aitibl B popmate LZMA
PacnakoBbiBaet aitibl B popmate X7

CskMMaeT MM pacrakoBbiBaeT ¢aiiibl B hopmare XZ.
PacrakoBbIBaeT B CTaHAAPTHBIN TTOTOK BBIBOJA

3amyckaeT cmp 1151 CKaThIX XZ ¢aiiyioB

He6o:nb111011 1 6BICTPBIN Aeromep s HaiioB CKaThiXx X7,
3anyckaer diff mysa cskarbix XZ ¢daiuios

3amyckaet egrep 1Jis1 cskaTbix XZ (daiiyioB

3amyckaert fgrep ns cxkateix XZ ¢aiiyioB

3amyckaet grep 1jis1 csKaTbix XZ ¢aiiyioB

3amyckaer less mi1s cskatbix XZ ¢daiio

3amyckaeT more i ckaTbix XZ daiios

bubmmoreka, peanm3ytoias cxkatye JaHHBIX 6€3 OoTepb C 6JIOUHONM COPTUPOBKOM C UCIIOTb30BaHMEM
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. YctaHOBKa Lz4 - 32-6uTHasA BepcusA

BrInosiHuTe OUMCTKY IOC/Ie MPeabIayIlei COOPKN:

‘make clean

CroMOmInpymTe maker:

‘CC:"gcc -m32" make BUILD_STATIC=no

YcTaHOBUTE ITAKET:

make BUILD_STATIC=no PREFIX=/usr LIBDIR=/usr/lib32 DESTDIR=$(pwd)/m32 install &&
cp -a m32/usr/1ib32/* /usr/1ib32/

8.9.3. Cogepxunmoe nakerta Lz4

YcraHoB/1IeHHbIE 1z4, 1z4c (cchinka Ha 1z4), 1z4cat (ccpiika Ha 1z4) u unlz4 (ccbiika Ha 1z4)
MporpaMmbi:

YcraHoB/1IeHHbIE liblz4.so

OMOIMOTEeKM:

KpaTtkoe onucaHue

1z4
1z4c
1z4cat
unlz4

liblz4

CskMMaeT MM paciiakoBbIBaeT (aiisibl, MCIOIb3ys aaroputm LZ4
Cskumaert ¢aitsiel, ucrnonbsys LZ4

BriBomuT comepskumoe ¢aitia, C;KaToro ¢ UCnoab3oBanueM LZ4
PacrakoBbiBaeT ¢aitsiel, ucrnonbsys LZ4

bubnmoreka, peaym3yrolas ckaTue JaHHBIX 6e3 MOTepb C UCIOJIb30BaHMeM ajaroputMa LZ4
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8.10. Zstd-1.5.6

Zstandard — 9TO aJrOpuMTM CXKaTUSl B peaJlbHOM BpeMeHM, 06eceuyBaloliyii BbICOKYIO cTereHb ckatus. OH
mpeaJiaraeT OueHb IIMPOKMUIA IMarnas’oH KOMIIPOMMCCOB MEKOY CKaTMeM M CKOPOCTBIO IIpM IOAJEpsKKe OueHb
OBICTPOrO JIeKofaepa.

IIpubusuTeIbHOE 0.4 SBU
BpeMsi COOPKH:

TpebyeMoe AMiCKOBOE 84 MB
MPOCTPAHCTBO:

8.10.1. YcTtaHOBKa nakera Zstd

CROMIIMJIUPYIATE TIAKeT:

‘make prefix=/usr

'i IIpumeuanue

B BBIXOOHBIX JAaHHBIX TE€CTA €CTb HeCKOJbKO MeCT, BrIBomalmx coobienne 'failed'. Ouu oskupmaemsl, u
tonbko 'FAIL' sBstercst pakTnueckum c6oem tecta. C60€B NPy TECTUPOBAHNM ObITh HE TOJIKHO.

YTo6bI MPOTECTUPOBATH MAKET, BBITIOTHUTE:

‘make check

YcTaHOBUTE MAKET:

‘make prefix=/usr install ‘

VYoanute cTaTM4ecKyro 6MOIMOTEKY:

rm -v /usr/lib/libzstd.a |

8.10.2. YcTtaHOBKa Zstd - 32-6uTHasi Bepcus

BbInosiHMTE OUMCTKY TIOCIIE TIPeAbIAYIeii COOPKM:

‘make clean ‘

CroMOmInpyuTe maker:

CC="gcc -m32" make prefix=/usr

YcTaHOBUTE TTAKeT:

make prefix=/usr DESTDIR=SPWD/DESTDIR install

cp -Rv DESTDIR/usr/lib/* /usr/1ib32/

sed -e "/Alibdir/s/1ib$/1ib32/" -i /usr/1lib32/pkgconfig/libzstd.pc
rm -rf DESTDIR

8.10.3. Cogepxumoe naketa Zstd

YcraHoB/1eHHbIE zstd, zstdcat (ccpuika Ha zstd), zstdgrep, zstdless, zstdmt (ccbiika Ha zstd) u unzstd
MIporpaMMbI: (ccpuika Ha zstd)

YcraHoB/IeHHbIE libzstd.so

OMOIMOTEKM:

KpaTtkoe onucaHue

zstd CskumaeT MM pacrakoBbiBaeT ¢aitibl B popmare ZSTD

140



JInnykc c vyns - Bepens 12.2-systemd-multilib

zstdgrep 3anyckaet grep Ha ckatbix ZSTD daitnax
zstdless 3anyckaer less Ha ckatbix ZSTD daitnax
libzstd bubnmoteka, peanusyiolas c;KaTue OaHHbIX 6e3 IoTepb, C MCIOJIb30BaHMeM ajroputma ZSTD
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8.11. File-5.45

[Taker File comepskut yTuanty st ompenesaeHus: Tuna ykasaHHoro daia win (aiios

IpubusuTeIbHOE meHee 0.1 SBU
BpeMsi COOPKH:

TpebyeMoe AMCKOBOE 17 MB
MPOCTPAHCTBO:

8.11.1. YcTtaHOBKa naketa File

ITogrorosrre File kK xomnmiaainm:

‘./configure --prefix=/usr

CroMnmInpyuTe maker:

‘make

YT068I IIPOTeCTUPOBATDH IAKeT, BbITIOJIHUTE:

‘make check

YcTaHOBUTE MAKEeT:

‘make install ‘

8.11.2. YcTtaHoBKa File - 32-6uTtHasa Bepcusa

BbIMoTHNTE OUNCTKY TTOCTIEe TIPeAbIAYIen COOPKN:

‘make distclean

ITogrorosste File kK Kommmiainm:

CC="gcc -m32" ./configure \
--prefix=/usr \
--libdir=/usr/1ib32 \
--host=i686-pc-linux-gnu

CROMIMJIUPYIATE TAKeT:

make

YcTaHoBUTeE TAKeT:

make DESTDIR=SPWD/DESTDIR install
cp -Rv DESTDIR/usr/1ib32/* /usr/1ib32
rm -rf DESTDIR

8.11.3. Copgepxxumoe naketa File

YcTraHoOB/1IeHHbIE file
MpOrpaMMbi:

YcraHoB/1IeHHbIe libmagic.so
OMOIMOTEeKM:

KpaTtkoe onucaHue

file [TbrTaercst kaccuGUIMpPOBaATh KaXKAbIN YKa3aHHBIN (aiiji; OH JieJilaeT 3TO, BBITIOJIHSISI CEPUIO TECTOB
— TeCThI (aiiJIOBOM CUCTEMBI, TECThI MAarMYECKMX UMCEJI U SI3bIKOBbIE TECTHI.

libmagic Comep>kuT QYHKIMYM paclo3HaBaHMsI Marm4ecKux 4yces1 UCIoab3yembie porpammoin file
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8.12. Readline-8.2.13

[Taker Readline mpencrasiniseTr cob6oii Ha6op GMOIMOTEK, MpeaIaraolX BO3SMOXKHOCTY peIaKTUPOBaHMS MPSMO B
KOMAaH/IHOW CTPOKEe ¥ MPOCMOTPA UCTOPUM KOMaH/,

IpubusuTeIbHOE meHee 0.1 SBU
BpeMsi COOPKH:

Tpebdyemoe gucKOBOE 16 MB
MPOCTPAHCTBO:

8.12.1. YcTaHOBKa nakerta Readline

[TepeycraHnoBka makera Readline mpuBoauT K repeMeliieHIO cTapbix 61bmorek B <libraryname>.old. O6b19yHO 3TO
He BbI3bIBAeT MP0o6sIeM, HO B HEKOTOPBIX CTy4asix MOT'YT BO3HMKATh OLIMOKM JIMHKOBKY ¢ ldconfig. OToro MoskHO
136e3KaTh, BBITIOJIHUB CJIeAYIoIe ABe KoMaH bl sed:

sed -i '/MV.xo0ld/d' Makefile.in
sed -i '/{OLDSUFF}/c:' support/shlib-install

3ampeTyuTe MCIO/b30BaHMe OGMOIMOTEKY TOMCKA CIMCKA JKECTKO 3alporpaMMMUPOBaHHbIX myTeli (rpath) B o61mmx
6ubMoTekax. DTOMY IMakeTy He Tpebyercs rpath [Ijs1 YCTAaHOBKM B CTaHIAPTHOE MECTOITOJIOXKEHME, KPOME TOrO,
rpath MHOTmA MOKET BbI3bIBATh HeXKeJaTesIbHble 3G (HEKThI UM Iaske TPo6IeMbl ¢ 6e30IaCHOCTBIO:

sed -i 's/-W1,-rpath,[* ]*//' support/shobj-conf

ITonrorosbrTe Readline kK KoMImISIUn:

./configure --prefix=/usr \
--disable-static \
--with-curses \
--docdir=/usr/share/doc/readline-8.2.13

3HaueHNe HOBOro mapamerpa configure:

--with-curses
Irot mapametp coobiaet Readline, uTo oH MOKeT HaiTK GYHKIMM OMOIMOTEKY termcap B GMOIMOTEKe Ccurses,
a He B OT/[eJbHOM 61b/MMoTeKe termeap. DTO MO3BOJIUT CreHepypoOBaTh KOPPEKTHBIN ¢aiis readline.pc .

CROMIIMJIMPYIATE TIAKeT:

make SHLIB_LIBS="-lncursesw"

3HaueHue nmapamerpa make:

SHLIB_LIBS="-Incursesw"
STOT mapamMeTp NMPUHYAUTEIbHO JIMHKYeT Readline ¢ 6ubmmoTekon libncursesw.

C 3TMM IMaKeToOM He ITOCTaBJISIeTCs Ha6op TeCTOB.

YcTaHoBUTE TAKeT:

‘make SHLIB_LIBS="-1lncursesw" install

[To >kesaHIO YCTAaHOBUTE JOKYMEHTAIMIO:

‘ install -v -m644 doc/=*.{ps,pdf,html,dvi} /usr/share/doc/readline-8.2.13

8.12.2. YctaHoBKa Readline - 32-6uTHasa Bepcusa

BbhIMoTHNTE OUMCTKY TTOCTIE TIPEAbIAYIIEN COOPKNA:

‘make distclean
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INTonrorosbrre Readline Kk KoMIMISIMN:

CC="gcc -m32" ./configure \
--host=i686-pc-linux-gnu
--prefix=/usr
--libdir=/usr/1ib32
--disable-static
--with-curses

-~~~

CroMOmIMpyuTe maker:

make SHLIB_LIBS="-lncursesw"

YcTaHOBUTE MTAKeT:

make SHLIB_LIBS="-lncursesw" DESTDIR=$PWD/DESTDIR install
cp -Rv DESTDIR/usr/1ib32/* /usr/1ib32
rm -rf DESTDIR

8.12.3. Cogepxnmoe naketa Readline

YcTranoB/ieHHbIE libhistory.so u libreadline.so
OMOIMOTeKM:
Co3gaHHbIE KaTaJIOTM: /usr/include/readline u /usr/share/doc/readline-8.2.13

KpaTtkoe onucaHue

libhistory Ob6ecmneunBaeT COTJIAaCOBAaHHbIN MMOTb30BaTEIbCKUI MHTEPGENC AJIS BhI30BA CTPOK M3 UCTOPUN
libreadline [IpemocraBiisser HAGOp KOMaHA, IS YITPaBJIeHNSI TEKCTOM, BBEIEHHBIM B MHTEPAKTUMBHOM CEaHCe
MTPOr paMMBblI.

144



JInnykc c vyns - Bepens 12.2-systemd-multilib

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 \

YcranoBuTe 3aroyioBouHbie ¢aiiibl Tcl. Oy noTpebyroTcs IJid cyieayolero 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

152



JInnykc c vyns - Bepens 12.2-systemd-multilib

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

[Taket Binutils comepskuT KOMIOHOBIIMK, acCeMOJIep 1 IPYTHe MUHCTPYMEHTHI 1JI1 pAOOThI C 0ObEKTHBIMM (haiIaMMu.

IIpu6nausuTenbHOE 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

ITogroroswre Binutils Kk kommomasamu:

../configure --prefix=/usr
--sysconfdir=/etc
--enable-gold
--enable-ld=default
--enable-plugins
--enable-shared
--disable-werror
--enable-64-bit-bfd
--with-system-zlib \
--enable-default-hash-style=gnu \
--enable-multilib

— s

3HayeHye MapaMeTPoOB HACTPOIKM:

--enable-gold
CobupaeT KOMIIOHOBIIMK gold 1 ycTaHaBaMBaeT ero kak ld.gold (BMecTe ¢ KOMIIOHOBILIMKOM 10 YMOJTUaHMIO).

--enable-1ld=default

Cobupaet opurnHaabHbIM KOMIOHOBILIMK bfd 1 ycTaHaBauBaeT ero kak ld (KOMIIOHOBIIVUK 110 YMOTYaHUIO) U
kak 1d.bfd

--enable-plugins
BxittouaeT noaiepykKy IUIarMHOB [IJIT KOMITOHOBIIVMKA.

--with-system-z1ib

Vcnonb3oBaTh yCTaHOBEHHYIO 6MOMMOTEKY Zlib BMecTo c60pku COOCTBEHHOIA.

--enable-multilib

Bxowaet nmommepskky multilib B bintutils.

CrOMIWIMPYITE TIaKeT:

make tooldir=/usr

3HaueHMe nmapamerpa make:

tooldir=/usr
O6bryHO 14 tooldir (kaTasora, B KOTOpOM OyAyT pacroJioKeHbl UCITOTHSIeMble (aiiiibl) yCTaHOBIEHO 3HaUeHue
$(exec_prefix)/$(target_alias) .Hanpumep, mamitbl x86_64 mpeobpasyroT 3TO 3HaU€HME B /usr/x86_
64-unknown-1linux-gnu . TlockonbKy 3TO MoOJb30BaTe/bCKasl CUCTeMa, TO IeJIeBOi KaTajJor B /usr He
Tpebyetcs. [Tapamerp $(exec_prefix)/$(target_alias) MCIIOIb30BAJICs, €C/IU Obl CHCTeMa MPUMEHSIach
ILJIS KPOCC-KOMIMJISILMM (HarpuMep, py KOMIWISIIIMM TIakeTa Ha KoMIibioTepe Intel, KoTOpblit reHepupyeT Ko,
KOTOPBIM MOXKET ObITh BBITIOJIHEH Ha KoMmmbioTepax PowerPC).
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! BasxHo

Ha6op TectoB myis Binutils B aTom pasgesne cumraeTcss KpUTHMUYeCKM BaskHbIM. Hu B koeM ciydae He
MIPOITYCKAIATe €ro.

Brimosaure e CTUPpOBaHUMeE:

‘make -k check ‘

YT106BI IMMOJIYYUTb CITMCOK HEYOAUHbIX T€CTOB, 3allyCTUTE:

‘grep '"AFAIL:' $(find -name '=*.log')

IlBeHAAIIaTh TECTOB 3aBepPIIAIOTCS HeymauyHoO B Habope TectoB gold, korma GCC cobupaetcst ¢ mapaMmeTpamu --
enable-default-pie " --enable-default-ssp

Taxske M3BECTHO, UTO 3aBepPIIAIOTCA HEYOAYHO TPU TECTA B ITAKETe gprofng.

YcTaHoBUTeE TAKeT:

‘make tooldir=/usr install

Vnanute 6ecriosesHble cTaTnyeckye 6MOIMOTeKN:

‘rm -fv /usr/lib/lib{bfd,ctf,ctf-nobfd,gprofng,opcodes,sframe}.a

8.20.2. Cogepxnmoe naketa Binutils

YcTaHnoB/1eHHbIE addr2line, ar, as, ct++filt, dwp, elfedit, gprof, gprofng, 1d, 1d.bfd, 1d.gold, nm, objcopy,
MporpaMmbi: objdump, ranlib, readelf, size, strings u strip

YcTaHoB/1eHHbIE libbfd.so, libctf.so, libctf-nobfd.so, libgprofng.so, libopcodes.so u libsframe.so
OMOIMOTEeKM:

Co3zaHHbIe KaTaJIOTM: /usr/lib/1dscripts

KpaTtkoe onucaHue

addr2line [TepeBoguT ampeca mporpaMm B MMeHa (GaitJIoB M HOMepa CTPOK; YUMTBIBAsI afipeC U UMS
MUCIIO/IHSIEMOTO (hailia, UCIIONb3YyeT OT/IaJOYHYI0 MHGOpPMAIMIO B UCIIOJHSIEMOM daiiie, O
onpeneieHus ¢aiia MCXOTHOIO KOJIa ¥ HoMepa CTPOKMU, aCCOLMMPOBAHHON C aapecoM

ar Co3maéT, n3MeHsIeT ¥ pacIllaKOBbIBAET apXUBbI

as Accembiiep, KOTOpbIM COOMPAET pe3yabTaT paboThl CC B 0ObeKTHBIE (haitibl

c++filt Ucnonb3yeTcsi KOMIIOHOBILMKOM JIJIS1 MCIIpaBiieHus: cumBosioB C++ 1 Java u mipenoTBpaliieHust
KOH(MIMKTOB Teperpy>keHHbIX QYHKIINIA.

dwp Yrunura mig ynakoBku DWARF

elfedit Oo6mnosnster ELF 3aronosku B ELF daiinax

gprof OrobpaskaeT B rpadmueckoM Buae MHGOPMAIMIO O TPoQIMPOBAHUN

gprofng Cob6upaeT 1 aHAIM3UPYeT TaHHbIE O MPOU3BOAUTEIBHOCTU

1d KoMIoHOBIIMK, KOTOPBIV OOBEAVHSIET HECKOJbKO OObEKTHBIX M apXMBHBIX (DailyIOB B OOMH
Gbaiin, mepeMeltiast MX JaHHbIE U CBS3bIBAsI CUMBOJIMUECKMMM CChUIKAMU

1d.gold VYpesanHas Bepcus ld, koTopast mogaep>kuBaeT TOIbKO popmar 06beKTHbIX haityioB elf

1d.bfd JKecTtkas ccpiika Ha 1d

nm BBIBOOUT CITMCOK CMMBOJIOB, MCIIOIb3YEMbBIX B JAHHOM OObeKTHOM (aiiie

objcopy [TpeobpasyeT oguH THUIT OOBEKTHOTO (haiiia B Jpyromn
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OrobpaskaeT uMHOpMAIMIO O JAHHOM OOBEKTHOM (aijie; MOXKHO YKa3aTb HapaMeTphl,
oIpenesisgIonye, Kakas KOHKPeTHO uH@opmauus Oymer otobpaskarbcesa. Otobpaskaemast
uHboOpMaIus IoJie3Ha [Ji1 IIPOrpaMMMCTOB, KOTOpble paboTaloT Hajd WMHCTPYMEHTaMMU,
MCIIOJIb3YEMbIMU TP KOMITWMJIALINN

Co3spaeT MHOEKC COIepKMMOT0 apXMBa U COXpaHsIeT ero B apXuBe; B MHEKCe TiepeulcIeHbl Bce
CMMBOJIbI, OTIpe/leJIeHHbIE B TIepeMelllaeMbIX 0ObeKTHBIX (haisiax, ComepsKaluxcs B apxuBe

OrobpaskaeT MHGOpPMaLVIO O IBOMYHBIX (paiiax tuna ELF
OrobpaskaeT pasMepbl CEKIMIA 1 OOV pasMep YKa3aHHbIX 0ObeKTHbIX (aijioB

BriBomuT O Kaskgoro yKasaHHOTO (aijia IOC/Ieq0BaTeIbHOCTM IIevaTaeMbIX CHMBOJIOB,
KOTOpble MMEIOT IO KpaiHell Mepe YyKasaHHYI0 JIMHY (M0 YMOJIYaHMIO YeTbIpe); MJis
OOBEKTHBIX (halJIOB IO YMOJIYAHMIO ITEUATAIOTCS TOJIBKO CTPOKU U3 CEKIMI MHULIMAIU3ALUU U
3arpy3Kku, B TO BpeMsl Kak it IpyruX (GaiaoB OH CKaHUPYyeT Bechb daiir.

VYnanser cuMBOJIbI U3 OOBEKTHBIX (DaiijioB

bubnmoTeka 1eCKpUIITOPOB ABOMYHBIX (haiJIOB

bubmoteka ornagku popmara Compat ANSI-C Type

Bapuanr libctf, He mcnonb3ytommin byHKIMOHaIbHOCTD libbfd.

bubnmotreka, compepskaiiiasi 60JbIIMHCTBO MOAPOrPAaMM, MCIIOIb3yeMbIx gprofng

bubnuoreka mjisi paboThl C OMKOOAMM — «UUTAEMBIMMU» BEPCUSIMM  MHCTPYKIUN  [IJIS
npolieccopa. Mcrnonb3yercs aj1s1 COOpKM TakKuX YTUIUT Kak objdump

bubnuoteka mjis mogaepsKKM 0OPaTHOM OHJIAMH-TPACCUPOBKU C MCIIOJIb30BAHMEM IIPOCTOrO
Iexomepa pasaesos .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

Kog B GMP cuabHO ONTMMM3MpPOBaH [Jig IIpolleccopa, Ha KOTOpoM OH cobpaH. MHorma xom,
ONpeesISIIONINI TIPOIeCCOpP, HEBEPHO OIpEeesiseT BO3MOKHOCTY CUCTEMBI, M B TeCTax WX OPYTUX
MPWIOKEHMSIX, MCIOb3YIOMX OUOIMOTeKM gmp, BO3HUKAIOT OIIMOKM C CoobOIieHnemM Illegal
instruction. B aToM cityyae gmp ciienyeT rnepekoH(GUIypupoBaTh C MapaMeTpoM --host=none-linux-
gnu U Iepeco6paTh.

Yb6enutech, uto Bce 199 TecToB B Habope mpoiiaeHbl. [IpoBepbTe pe3ysnbTar, BhIMIOJHUB CIEAYIONTYI0 KOMaHAy:

awk '/# PASS:/{total+=$3} ; END{print total}' gmp-check-log

YcTaHOBUTE ITAKET U €T0 JOKYMEHTAaLNIO:

make install
make install-html

8.21.2. YcTtaHoBKa GMP - 32-6uTHas Bepcus

BbIMTOTHMTE OUMCTKY TTOCTIE TIPEAbIAYIIEN COOPKNA:

make distclean

VHI/IBepCaJ'IbeIe OUOIMOTEKY MOYKHO CO30aTb, BBIIIOJTHMB CJIeayIoIiyue ﬂeﬁCTBMﬂl

cp -v configfsf.guess config.guess
cp -v configfsf.sub config.sub

ITogrorossre GMP K KOMIIMJISILIUN:

ABI="32" \

CFLAGS="-m32 -02 -pedantic -fomit-frame-pointer -mtune=generic -march=i686" \

CXXFLAGS="S$CFLAGS" \

PKG_CONFIG_PATH="/usr/1ib32/pkgconfig" \

./configure
--host=i686-pc-linux-gnu
--prefix=/usr
--disable-static
--enable-cxx
--libdir=/usr/1ib32 \
--includedir=/usr/include/m32/gmp

\
\
\
\

3HayeHye HOBbIX MMapaMeTPOB HACTPOIKM:

--includedir=/usr/include/m32/gmp

HeKOTOpre oripenejieHud B gmph pas3iM4yaroTCAa B 3aBUCMMOCTU OT apXUTEKTYPbI, HO MMEIOT OOJHO M TO JKe
M. HOSTOMY 3aroJIOBKM JOJDKHbBI OBbITh OTAeJIEHbI APpYT OT OpyTa.

CroMIWIMpYITE TTaKeT:

sed -i 's/$(exec_prefix)\/include/$\(includedir\)/' Makefile
make

! BasxHo

Habop TectoB gns GMP, mpuBemeHHbII B 3TOM pasfese, CUMTAETCS KPUTHUUECKM BasKHbIM. He
MIPOITYCKAITE ero Hy Py KaKuUX 0OCTOSATE/IbCTBAX.

[IpoBepbTe pesysbTarhl:

make check 2>&1 | tee gmp-check-log
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Yb6enutech, uto Bce 199 TecToB B Habope mpoiineHbl. [IpoBepbTe pe3ysibTar, BHIMIOJHMUB CIEAYIONTYI0 KOMaHIy:

awk '/# PASS:/{total+=$3} ; END{print total}' gmp-check-log

VYcTaHoBUTeE TAKeT:

make DESTDIR=$PWD/DESTDIR install

cp -Rv DESTDIR/usr/1ib32/* /[usr/1ib32

cp -Rv DESTDIR/usr/include/m32/* /usr/include/m32/
rm -rf DESTDIR

8.21.3. Cogepxunmoe naketa GMP

YcraHoB/1IeHHbIe libgmp.so u libgmpxx.so
OMOINMOTEeKM:
Co3gaHHbIe KaTaJIoOIr'u: /ust/share/doc/gmp-6.3.0

KpaTtkoe onucaHue

libgmp ConmepskUT TOYHbIe MaTeMaTUueckue QyHKIUN

libgmpxx Conepskut TouHble MaTeMaTnueckue Gyukimm 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. I1SL-0.26

ISL - aTOo motorkob6e3omnacHast 6mosmoreka C [1J11 MAHUITYIMPOBAHNSI MHOXKECTBAMM M OTHOIIIEHUSIMU 11€JTbIX TOYEK,
CBSI3aHHBIX .TI]/IHEI‘/JIHI:)IMI/I OrpaHNMYEHUSIMMA.

IpubusuTeIbHOE 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 20 MB
MPOCTPAHCTBO:

8.24.1. YcTaHOBKA nakerta ISL

IMonrorosbre ISL K KOMIMJISIINNA:

./configure --prefix=/usr \
--disable-static \
--docdir=/usr/share/doc/isl-0.26

3HayeHMe HOBBIX MapaMeTPOB HACTPOIKM:

--docdir=/usr/share/doc/isl-0.26
OTa nepemMeHHas1 YKa3bIBaeT MPaBWIbHOE MeCTOMOJIOKEHNE JOKYMEHTaINN.

CroMOWIMpYyITe TTaKeT:

make

YcTaHOBUTE MAKeT U JOKYMEHTalUMIO K HEMY:

make install

install -vd /usr/share/doc/isl-0.26

install -m644 doc/{CodingStyle,manual.pdf, SubmittingPatches,user.pod} \
/usr/share/doc/isl-0.26

HakoHel, mepemectuTte ¢aitsi B MpaBUIbHOE MeCTOTIOJIOKEeHE:

mkdir -pv /usr/share/gdb/auto-load/usr/1lib
mv -v /usr/lib/libislxgdb.py /usr/share/gdb/auto-load/usr/1lib

8.24.2. Copepxumoe naketa ISL

YcTaHOB/IeHHbIE libisl.so
OMOIMOTeKM:
Co3zaHHbIe KaTaJIOTM: /ust/share/doc/isl-0.26

KpaTtkoe onucaHue

libisl CopepskuT GyHKIMY MaHUITYJIMPOBAHMS 11€JI0YMCIEHHBIMM HabopaMu
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8.25. Attr-2.5.2

[TakeT Attr cCOmepsKUT YTWIATbI IJIs1 yIIpaBAeHMs pacIIMPeHHbIMY aTpubyTamMy 0O6beKTOB (haijIoBOM CUCTEMBI.

IIpu6nusuTenbHOE menee 0.1 SBU
BpeMsI COOPKM:

Tpebdyemoe gucKOBOE 4.1 MB
MPOCTPAHCTBO:

8.25.1. YcTaHOBKa nakerta Attr

INTonroroBbTe Attr K KOMIIMJISLINNA:

./configure --prefix=/usr \
--disable-static \
--sysconfdir=/etc \
--docdir=/usr/share/doc/attr-2.5.2

CroMnmwInpyuTe maker:

‘make

TecTbl HEOGXOAMMO 3aITyCKaTh B (DAIOBOI CCTEME, KOTOPas! MOAAEPKMBAET PaCIIpeHHbIe aTpuOyThI, HAIIpUMep,

ext2, ext3 mim ext4. YToOBI MPOTECTUPOBATH MAKET, BHITIOJTHUATE:

‘make check

YcTaHoBUTeE TAKeT:

‘make install

8.25.2. YcTaHOoBKa Attr - 32-6uTHas Bepcus

BbInoHNTE OUMCTKY TTOCTIe TIpeabIayIien COOpK:

‘make distclean

INonrorosbTe Attr K KOMIIMJISLINNA:

CC="gcc -m32" ./configure \

--prefix=/usr \
--disable-static \
--sysconfdir=/etc \

--libdir=/usr/1ib32 \
--host=i686-pc-linux-gnu

CroMnmInpyuTe maker:

make

YcTaHoBUTeE TAKeT:

make DESTDIR=$PWD/DESTDIR install
cp -Rv DESTDIR/usr/1ib32/* /[usr/1ib32
rm -rf DESTDIR

8.25.3. Copepxxnmoe naketa Attr

YcraHOB/IeHHbIE attr, getfattr, u setfattr

MIpOrpaMMbi:

YcTraHnoB/ieHHbIE libattr.so

OMOIMOTEeKM:

Co3zaHHbIe KaTaJIOTM: Jusr/include/attr u /usr/share/doc/attr-2.5.2
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KpaTtkoe onucaHue

attr Pacimpsier aTpnOyThl 06bEKTOB (ailJIOBOM CUCTEMBI

getfattr [TosryyaeT pacipeHHbie aTpMOyThl 0OBEKTOB (PaiJIOBON CUCTEMBI

setfattr YcraHaBIMBaeT paciiMpeHHble aTpuOyThl 00bEKTOB (ailIOBOM CUCTEMBI

libattr Comepskut 6mbmoTedHbie GYHKUNUY AJIS1 YIIPABJIEHMs PacIIMPEeHHbIMM aTpuOyTaMu.
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8.26. Acl-2.3.2

ITaket Acl COOEPKUT YTUJINTDI OJII aAMUHUCTPUPOBAHUA CITMCKOB KOHTPOJIS OOCTYIIAa, KOTOPbIE€ MCITOJIb3YIOTCS OJIsA
ornpeneeHus paClIMPeHHbIX AMCKPEIMOHHBIX IIPaB AOCTYIIA K (baimaM M KaTaJIOraM.

IIpubusuTeIbHOE meHee 0.1 SBU
BpeMsi COOPKU:

TpebyeMoe AMCKOBOE 6.3 MB
MMPOCTPAHCTBO:

8.26.1. YcTtaHOBKa naketa Acl

ITogrorosrre Acl K KOMIMJISALIMN:

./configure --prefix=/usr \
--disable-static \
--docdir=/usr/share/doc/acl-2.3.2

CROMIIMJIMPYIATE TIAKET:

make

Tectbl Acl HeobxoyMo 3amycKaTh B (ailyIoBOi CUCTEMe, TMOAAEPKUBAIOIIEN CITMCKM KOHTPOJIST AOCTYIA, Mocse
c6opku naketa Coreutils ¢ ucronb3oBanuem 6mosmorek Acl. ITo skesaHnio BEpHUTECH K 3TOMY ITAKETy U 3aITyCTUTE
make check nocse toro, kak 6yger cobpas nmaket Coreutils.

YcTaHoBuUTe MTaKeT:

‘make install

8.26.2. YcTtaHoBKa Acl - 32-6utHasa Bepcusa

BrInosiHuTe OUMCTKY IOC/Ie MPeabIayIle COOPKM:

‘make distclean

INonrorosbTe Acl K KOMIIMJIALIMNA:

CC="gcc -m32" ./configure \
--prefix=/usr \
--disable-static \
--libdir=/usr/1ib32 \
--libexecdir=/usr/1ib32 \
--host=i686-pc-linux-gnu

CroMOMWIMpymTe maKerT:

make

YcTaHOBUTE ITAKeT:

make DESTDIR=SPWD/DESTDIR install
cp -Rv DESTDIR/usr/1ib32/* /usr/1ib32
rm -rf DESTDIR

8.26.3. Copgepxxumoe naketa Acl

YcTraHOB/IeHHbIE chacl, getfacl, u setfacl

MpOrpaMMbi:

YcTaHnoB/ieHHbIE libacl.so

OMOIMOTEeKM:

Co3zaHHbIE KaTaJIOTM: /usr/include/acl u /usr/share/doc/acl-2.3.2
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KpaTtkoe onucaHue

chacl WsMmeHsIeT criMCOK KOHTPOJIS HOCTyIa (aiia Wiy Karajaora

getfacl [TosryyaeT cmcky KOHTPOJIS JocTyIa ¢aiia

setfacl YcraHaBaMBaeT CIMCKY KOHTPOJISI OCTYIIA K ¢aiiam

libacl Conepskut 6mbmoTeuHble GYHKUMM OIS YIIPABAEHMUS CITMCKAMY KOHTPOJIS JOCTYTIA.
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8.27. Libcap-2.70

[Taker Libcap peanmsyetr mHTepdeiChl MOIb30BaTENbCKOrO MpOCTpaHCcTBa Ay BosMoykHOcTeir POSIX 1003.1e,
OOCTYIIHBIX B siApax Linux. OTM BO3MOXKHOCTM Ppa3OessSiioT IMOJTHOMOUMS CYIepIiob30BaTesisl root Ha Habop

OTOeJ/IbHbIX HpMBMJ’[eI‘VIf;I.

IIpu6nusuTenbHOE menee 0.1 SBU
BpeMs COOPKM:

Tpebdyemoe gucKoBOE 2.9 MB
MPOCTPAHCTBO:

8.27.1. YctaHOoBKa naketa Libcap

3ampeTuTe yCTAaHOBKY CTaTUUeCKUX OMOIMOTEK:

‘sed -i '/install -m.*STA/d' libcap/Makefile

CROMIOWINPYITE TTAKeT:

‘make prefix=/usr lib=1ib

3HaueHue onmyuy make:
lib=11ib
OTOT mapameTp yCTaHABJIMBAET OMOIMOTEKM B KAaTasor /usr/1ib
HMKaK He BJIMSIET.

YT06BI IMPpOTECTMPOBATDH ITaKET, BBIIIOJIHUTE!

,aHe /usr/1ib64 Ha x86 64. Ha x86 sto

‘make test

YcTaHoBUTE TAKeT:

‘make prefix=/usr lib=1ib install

8.27.2. YcTtaHoBKa Libcap - 32-6utHana Bepcus

BrInosiHuTe OUMCTKY IOC/Ie MPeabIayIle COOPKM:

‘make distclean

CroMnmInpyuTe maker:

make CC="gcc -m32 -march=i686"

YcTaHoBuUTe TAKeT:

cp -Rv DESTDIR/usr/1ib32/* /[usr/1ib32

chmod -v 755 /usr/1ib32/libcap.so0.2.70
rm -rf DESTDIR

make CC="gcc -m32 -march=i686" 1lib=1ib32 prefix=$PWD/DESTDIR/usr -C libcap install

sed -e "s|*libdir=.*|libdir=/usr/1ib32|" -i /usr/1lib32/pkgconfig/lib{cap,psx}.pc

8.27.3. Copepxxumoe naketa Libcap

YcTaHnoB/1eHHbIE capsh, getcap, getpcaps u setcap
MpPOrpaMMbi:

YcTraHOB/IeHHbIE libcap.so u libpsx.so
OMOIMOTEeKU:

KpaTtkoe onucaHue

capsh O6épTka K 06010UKe [JIs1 UCCJIeNOBAHMS M OTPaHNYEeHMST TTOAIePsKKY BO3MOsKHOCTeN Linux
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getpcaps
setcap
libcap
libpsx

[TpoBepsieT BO3MOKHOCTH (HailyioB
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Oto6paskaeT BO3MOKHOCTH 3alpalliBaeMoro nporiecca (IpoleccoB)

YcraHaB/MBaeT BO3MOKHOCTU (hailyioB

ComepskuT GyHKIMK A1 yiipaBieHus Bo3MoskHocTssmy POSIX 1003.1e.

Comepskut QyHKuyM ms nogaepskku cemantukyu POSIX 1oy cMCTEMHBIX BBI3OBOB, CBSI3aHHBIX C

6ubmmorekoy pthread
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8.28. Libxcrypt-4.4.36

[Taket Libxcrypt comepskuT cCOBpeMeHHYI0 OMOIMOTEKY IJIs1 OMHOCTOPOHHETO X3IIMPOBAaHMS ITapoJIe.

IIpuonausuTenbHOE 0.1 SBU
BpeMsI COOPKM:

Tpebdyemoe gucKoBOe 12 MB
MPOCTPAHCTBO:

8.28.1. YcTtaHOoBKa 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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8.28.2. YcTtaHoBKa Libxcrypt - 32-6utHas Bepcusa

BrInosiHuTe OUMCTKY IOC/Ie MPeabIayIlei COOPKM:

‘make distclean

[TonrotoBbTe LibXcrypt K KOMIMIISITINNA:

CC="gcc -m32" \

./configure --prefix=/usr
--host=i686-pc-linux-gnu
--libdir=/usr/1ib32
--enable-hashes=strong, glibc \
--enable-obsolete-api=glibc \
--disable-static \
--disable-failure-tokens

-~ ~

CrOoMOWIMpYITE TTaKeT:

make

YcTaHOBUTE TTAKeT:

cp -av .libs/libcrypt.so* /usr/l1ib32/ &&
make install-pkgconfigDATA &&
1n -svf libxcrypt.pc /usr/1ib32/pkgconfig/libcrypt.pc

8.28.3. Cogepxumoe naketa Libxcrypt

YcTaHOB/I€eHHBIE libcrypt.so
OMOINOTEKM:

KpaTkoe onucaHue

libcrypt Conep>kuT GYHKIMYU AJI XIIIMPOBAHUS TTAPOJIEN
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8.29. Shadow-4.16.0

[Taker Shadow comepskKUT MpOrpaMMbI [1JisT 6e30TacHOM 06pabOTKM TTapoJIe.

IIpubusuTeIbHOE 0.1 SBU
BpeMs COOPKM:
TpebyeMoe AMiCKOBOE 112 MB
MIPOCTPAHCTBO:

8.29.1. YcTaHOBKa 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/stable-systemd/postlfs/cracklib.html nnst ycranosku CrackLib mepep,
c60pKoi1. 3aTeM T06aBbTe TApaMeTp --with-libcrack B IpUBEIEHHYIO HIKe KoMaHay 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

8.29.2. HacTtpoliika 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

8.29.3. YcTaHOBKa napons nosnb3oBarenda root

[Tpymoymarite maposb AJIsl root ¥ YCTaHOBUTE KOMaHIOM:

‘ passwd root

8.29.4. 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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8.30. 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:

8.30.1. YctaHoBKa naketra GCC

[Tpu c6opke Ha x86_64 M3MeHUTEe MM KaTajiora o YMOTYaHUIO )it 64-6UTHBIX 61baMoTeK Ha «lib»:

V3meHnTe MM KaTaaora o yMoyyaHuio 1j1si 64-6uTHbIx 6ubmorek Ha «lib»:

sed -e '/m64=/s/1ib64/1ib/"' \
-e '/m32=/s/m32=.%/m32=..\/1ib32$(call if_multiarch, :i386-1linux-gnu)/' \
-i.orig gcc/config/i386/t-1inux64

Hoxymenraryss GCC pekomenayet cooupatb GCC B oTfie/IbHOM KaTajiore:

mkdir -v build
cd build

IMTogrorosrre GCC K KOMOMIALINNA:

mlist=m64,m32

../configure --prefix=/usr
LD=1d
--enable-languages=c,c++
--enable-default-pie
--enable-default-ssp
--enable-host-pie
--enable-multilib
--with-multilib-list=Smlist
--disable-bootstrap
--disable-fixincludes
--with-system-zlib

—

GCC mnopgep>kMBaeT CeMb DPA3IMYHBIX $SI3BIKOB IPOTPaMMMPOBAHMS, HO TIpeABAPUTENIbHbIE YCIOBUS IJIsSt
GOJIBLLIMHCTBA U3 HUX ellle He BbinosiHeHbl. CM. crpanuity BLES Book GCC st Hojry4eHust MHCTPYKIVI O TOM, KaK
cobpatb Bce s3bIKH, noaaepskuBaeMbie GCC

3HayeHye HOBBIX MapaMeTPOB HACTPOINKM:

LD=1d
OTOT mapamMeTp YyKasbIBaeT CKpunTy configure mcrnosb3oBaTh ld, ycTaHOB/IEHHBIM Iporpammoii Binutils,
coOGpaHHOM paHee B 3TOM IVIaBe, a He KPOCC BePCUIO, KOTOPAast MCIOJIb30Ba/Iach Obl B IIPOTMBHOM CJTyYae.

--disable-fixincludes

[To ymonuannio Bo BpeMsi ycTtaHOBKM GCC HEKOTOpble CUCTEMHbIE 3arojIOBKM OYIYT «MCIIPaBJIEHbI» MJIS
ucronb3oBauust ¢ GCC. 310 He 06s13aTeIbHO IJIs1 COBPEMEHHOM CUCTeMbI Linux ¥ MOTeHLMaIbHO OIACHO,
eciu maket 6ymet nepeycraHossieH rnociie ycraHoBku GCC. Otor nmapamerp He no3BosisieT GCC «ucrnpaBisiTb»
3ar0JIOBKIA.

--with-system-z1lib
Orot nmapametp ykasbiBaeT GCC cchuIaThCsl Ha YCTAaHOBJIEHHYIO B CUCTEMe KoIuio 6ubnoreku Zlib, a He Ha
COOCTBEHHYIO BHYTPEHHIOIO KOIIMIO.
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"h IIpumeuanue

PIE (mo3uuMOHHO-HE3aBUCKMbIe MCIIOJHSIEMble (Gailyibl) — 9TO [BOWYHBIE ITPOTPAMMbI, KOTOpPBIE
MOYKHO 3arpyskatb B Jitoboe mecto namstu. bes PIE ¢dyukimsa 6e3omacHoctu mop HasBaHuem ASLR
(paHmoMM3aLMs pasMelleHus aipeCcHOro MPOCTPAHCTBA) MOKET IMPUMEHSIThCS K 0OIIMM OMOIMoTeKaM, HO
He K caMuM ucnoyiHgeMbIM daiiaM. Brmouenne PIE nosBossger mcnosb3oBath ASLR 171 MCIIONMHSIEMBIX
daityioB B [OMOJIHEHME K OOIMM OuOIMOTEeKaM M CMSIrYaeT HEKOTOpble aTaKyM, OCHOBaHHbIE Ha
(UKCHMPOBaHHBIX afpecax KOHOUAEHIMAILHOIO KOoma MM JaHHBIX B MCIIOJHSIEMBbIX (daiiax.

SSP (Stack Smashing Protection - 3ammra OT paspylleHusl CTeka) — 3TO METOH, rapaHTUPYIOLINIA,
YTO CTeK IapaMeTpoB He OymeT mnoBpexkaeH. [loBpekmeHue CTeKa MOKEeT, Halpumep, MU3MEHUTh
aZpec BO3Bpara IMOANPOTpaMMbI, TeM CaMbIM IlepefaB yIIpaBJeHNe KaKOMY-TO OIIACHOMY KOIYy
(cylecTByOIIEMY B IpoOrpaMme WM OOIIMX OubMMOTeKaX MM KaKMM-TO OOpa3oM BHEAPEHHOMY
3JI0yMBILLIJIEHHUKOM).

CROMIOWINPYITE TTaKeT:

‘make

! BaskHo

B arom pasnesie Hab6op TectoB 151 GCC cunTaeTcst BasKHbIM, HO 3aHMMaeT MHOTO BpeMeHu. HaunHarommm
cOOpIIMKaM He PEKOMEHIYeTCsl IMPOMyCKaTb ero. BpeMs BBIMIOJHEHUSI TECTOB MOXXHO 3HAUUTEIbHO
COKpaTuTh, NOOABMUB -jX B NpUBEIEeHHYIO HIsKe KomaHnmy make -k check, roe x - KoimMuecTBo simep
Ipolieccopa B Balllel CUCTEME.

GCC moskeT noTpeboBaThcst 60JIbIlle MeCTa B CTEKe [JisI KOMIIWISILINY HEKOTOPBIX CJIOKHBIX 11abjIoHOB Koma. B
KauecTBe Mepbl MPeJOCTOPOSKHOCTU IJISI XOCT-IUCTPUOYTUBOB C KECTKMM OTPAaHMYEHMEM CTEKa SIBHO YCTaHOBUTE
HEOTPAaHMUYEHHBIN KeCTKMII Tpenes. B OGonblIMHCTBE XOCT-IUCTpUOYTMBOB (M B cobpanHoi LFS) skectkum
npees 0 YMOJMYaHMIO HEOTPaHMYEH, HO HET HMYErO IUIOXOTO B TOM, UTOObI YCTAHOBUTH €0 SIBHO. Takske HET
HEeOOXOIMMOCTY U3MEHSITh MSITKUI Tpees pasmepa creka, mockoybky GCC aBTOMaTnyeCcKy yCTaHOBUT JIST HETO
COOTBETCTBYIOILllee 3HAYEHNE, eC/IM 3TO 3HAUEHMEe He MPEBBIIIAeT KeCTKUN Tpene:

ulimit -s -H unlimited

Temneps yoamuTe/McIpaBbTe HECKOJIBKO M3BECTHBIX OIIMOOK T€CTUPOBAHMS:

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

BbIMosIHUTE TeCcTMpOBaHME OT MMEHM HeNpUBWIETMPOBAHHOIO IIOJIb30BaTe/sl, HO HEe OCTaHaBJIMBaiiTeCh Ha
OLINOKAX:

chown -R tester
su tester -c "PATH=SPATH make -k check"

YTOo6BI MOTYYNTH CBOAKY PE3YJIbTaTOB HAOOpa TECTOB, BBITIOJTHUTE:

../contrib/test_summary ‘

YTo6bI OTGUIBTPOBATH TOJIBLKO UTOTOBYIO CBOAKY, IlepealTe BbIBOA, uepes pipe grep -A7 Summ.

PesysibTaThl MOKHO CPaBHUTB C pe3y/IbTaTaMu, pasMelleHHbIMM Ha https://mirror.linuxfromscratch.ru/lfs/build-logs/
12.2/ m https://gcc.gnu.org/ml/gcc-testresults/.

176


https://mirror.linuxfromscratch.ru/lfs/build-logs/12.2/
https://mirror.linuxfromscratch.ru/lfs/build-logs/12.2/
https://gcc.gnu.org/ml/gcc-testresults/

JInnykc c vyns - Bepens 12.2-systemd-multilib

He Bcerma ymaercs u3beskaTb HEOXKMIAHHBIX CO0eB. B HEKOTOPBIX C/lyuasx HeymayHoe 3aBeplilieH)e TeCTOB -
9TO CJIICTBME MX BBIMOJHEHMSI Ha KOHKPETHOM OOOpymoBaHMM cucCTeMbl. Eciu pesynbraTbhl TecTa He CUJIbHO
OTJIMYAIOTCS OT Pe3yJIbTaToB M0 ykazaHHOMY BbIllle URL-anpecy, MOXKHO ITPOAOJIKATh.

YcTaHOBUTE TTAKeT:

make install ‘

Katasor c6opku GCC Temepb NpuHaIJIeKUT MTOJIL30BATEIO tester, M Bjajesiel] KaTajora 3aroJJoBOYHbIX (aiijioB
(u ero comeps>KMMOro) ykasaH HeBepHO. VIsMeHMTe Bajesiblia Ha MOJIb30BaTesIs U IPYIIITY root:

chown -v -R root:root \
/usr/lib/gcc/$(gcc -dumpmachine)/14.2.0/include{, -fixed}

CospajiTe CMMBOJIMYECKYIO CChUIKY, Tpebyemyio FHS 1o "uctopudeckum" mpuumHam.

In -svr /usr/bin/cpp /usr/lib

MHorue makeThl UCIIOIb3YIOT MMSI CC JIJIST BbI30Ba KOMIUJISITOPA si3bika C1. Mbl yiKe cO3[au €C Kak CMMBOJIMYECKYIO
ccouiky B GCC-IIpoxop, 2, Tenepb co3aiiTe CMMBOIMYECKYIO CChUIKY Ha €ro CITPAaBOUHYIO CTPAHUILY:

In -sv gcc.1 /usr/share/man/mani/cc.1

[lobaBbTe CUMBOJMUYECKYIO CCHUIKY COBMECTMMOCTM, UTOOBI BKJIIOUMTH COOPKY IMPOTpaMM C OINTUMU3AIeEN
BpeMenu komnoHoBku (LTO):

ln -sfv ../../libexec/gcc/$(gcc -dumpmachine)/14.2.0/1iblto_plugin.so \
/usr/1lib/bfd-plugins/

Tenepb, KOoraga Halll OKOHYAaTeJIbHbIN Ha6op VMHCTPYMEHTOB I'OTOB, Ba>KHO €III€ pa3 Y6e,E[I/ITbCH, YTO KOMIIMJIALIMA U
KOMITIOHOBKa 6Y,ELYT pa6OTaTb TaK, KaK OKaaJIOCh. Maz1 caejiaeM 3TO, BBITIIOJIHMB ITPOBEPKY pa6OTOCHOCO6HOCTI/I:

echo 'int main(){}' > dummy.c
cc dummy.c -v -Wl,--verbose &> dummy.log
readelf -1 a.out | grep ': /lib'

OmboK ObITh HE MOKHO, U BBIBOJ, MOCJ/IeNHEN KOMaHIbl OyaeT (C y4eToM IU1aT(GopMO-3aBMCUMbBIX Pas3IMunii B
MMEHY AVHAMUYECKOTO KOMITOHOBIIMKA):

[Requesting program interpreter: /1lib64/1d-1linux-x86-64.s0.2] ‘

Tenepb Y6e,JII/ITECb, YTO MbI HACTPOMJIN UCIIOTIb30BaHME ITPAaBUJIbHBIX CTAPTOBbBIX q)af/'IJIOB:

grep -E -0 '/usr/lib.*/S?crt[1in].*succeeded' dummy.log ‘

BriBop, rociienHert KoMaHIbl OIKEH ObITh:

/usr/lib/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 saBucumocTu or APXMUTEKTYPbI Balller'O KOMIIBIOTEpPA BbIIIE€YKa3aHHbIE€ IIdpaMeTpbl MOI'YT HE3HAUUTEJIbHO
OTJINYATbCA. PaBHI/IL[a 6y,ueT 3aK/Il0UaThbCsd B MMEHM KaraJora Iiocjie /usr/lib/gcc . B,U,er Ba>XHO O6paTI/ITb
BHMMaHMe Ha TO, YTO §CC HallleJI BCe TPU (bafma crt*.o B KaTrajore /usr/lib

y6e}:[I/ITECb, YTO KOMITMJIATOP UILET ITpaBUJIbHbIE 3aIOJIOBOYHbIE d)al‘;IJIbI:

grep -B4 ' /usr/include' dummy.log

OTa KOMaH/Ia TOJKHA BEPHYTD CJIEAYIOIINIA BBIBOI:

#include <...> search starts here:
/usr/lib/gcc/x86_64-pc-linux-gnu/14.2.08/include
/usr/local/include
/usr/lib/gcc/x86_64-pc-linux-gnu/14.2.08/include-fixed
/usr/include
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Onsarb JKe, MMS KaTajiora MOXKeT OT/IMYATbCd OT YKa3aHHOI'O BbIlIe, B 3aBMCHMMOCTU OT apXUTEKTYPbI Ballen
CHUCTEMBI.

3arem Y6EI[I/ITECI), YTO HOBbIN KOMITOHOBIIIMK MCIIOJIb3YET IIPpaBUJIbHbIE ITYTU IMOMCKaA:

grep 'SEARCH.*/usr/lib' dummy.log |sed 's|; |\n|g'

CchUIKM Ha Iy TH, COAEPsKalljie KOMIIOHEHTHI ¢ -linux-gnu', cjieqyeT UrHOpMpoBaTh, HO B IPOTMBHOM CJTyYae BbIBOI
MoC/IefHEM KOMaHbI IOJIKEH OBbITh TAKUM:

SEARCH_DIR("/usr/x86_64-pc-linux-gnu/1ib64")
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/1ib");

3aTeM ybenuTecCh, UTO MbI MCIIOIb3YeM IIpaBUbHYIO libc:

‘grep "/1lib.*/libc.s0.6 " dummy.log ‘

BriBop, rociienHert KoMaHIbl OIKEH ObITh:

‘ attempt to open /usr/lib/libc.so.6 succeeded ‘

Y6enurech, uto GCC Mcnob3yeT MpaBUIbHBIN AVMHAMUYECKUIA KOMIIOHOBIIVK:

‘ grep found dummy.log ‘

BriBog, mocsegHelt KOMaHIbl AOJDKEH ObITh (C YYETOM pasiuuMii B MMEHM AVMHAMMYECKOTO KOMITOHOBIIIMKA,
3aBUCSILIMX OT IUIAaTGOPMBI):

‘ found 1d-1inux-x86-64.s0.2 at /usr/lib/1ld-1linux-x86-64.s0.2 ‘

Eciu BBIBOZ BBIIVISIAUT HE TaK, KaK IOKA3aHO BhIIIE, MJIM BOOOILE He MOJIYUeH, 3HAUNUT, IIe-TO Cepbe3Has OLMOKa.
W3yunTe ¥ NOBTOpMUTE 1Iary, YTOOBI BBIICHUTD, B UeM ITpobjieMa, 1 ucrnpasbTe ee. JIxo6bie mpobaeMbl JOKHbI ObITh
PpelLIeHbl, IPEKIEe UeM Bbl IPOAOJIKUTE MPOLIECC.

Kak Tosibko Bce 3apaboTaeT MpaBUIbHO, YIAJIUTE TECTOBbIE (DaiyIbl:

rm -v dummy.c a.out dummy.log

Haxownel, nepemectute daiin:

mkdir -pv /usr/share/gdb/auto-load/usr/1lib
mv -v /usr/lib/*gdb.py /usr/share/gdb/auto-load/usr/lib

8.30.2. Copepxxumoe naketa GCC

YcTraHnoB/ieHHbIE ct++, cc (link to gcc), cpp, g++, gcc, gec-ar, gcc-nm, gec-ranlib, gcov, gcov-dump,
IIpOrpaMMbi: gcov-tool, u lto-dump

VYcraHoB/1eHHbIEe libasan.{a,so}, libatomic.{a,so}, libccl.so, libgcc.a, libgcc_eh.a, libgcc_s.so,
OMOIMOTEeKM: 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

KpaTtkoe onucaHue

c++ Kommunsitop C++

cc Komnunsitop C
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cpp

g++
gcc

gcc-ar

gcc-nm

gcc-ranlib

gcov

gcov-dump
gcov-tool

Ito-dump

libasan
libatomic
libcel
libgcc
libgcov

libgomp

libhwasan

libitm
liblsan

liblto_plugin

libquadmath
libssp

libstdc++

libstdc++exp

libstdc++fs
libsupc++
libtsan

libubsan
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[Tpernporieccop C; OH UCITOMb3yeTCS KOMITUIIITOPOM [IJISI pacIMpeHns MHCTPYKImi #include,
#define 1 momoGHbBIE IUPEKTUBBI B MCXOOHBIX (aiaax

Kommunsitop C++
Komvmmnsitop C

OGepTtka Haj ar, [g06aBisdOIAs IJIArMH B KOMAHAHYIO CTPOKY. OJTa IIporpamma
MCIIOJIb3YeTCsl TOJIbKO [IJIs oOaB/IeHNs ""ONTUMM3aLMM BpeMeH) KOMIIOHOBKI'' 1 GecriojiesHa
C TapaMeTpamMy COOPKM MO YMOJTYAHUIO.

OGeptka Ham nm, [06aBAONIAs IUIATMH B KOMaHAHYIO CTPOKY. OJTa IporpaMmma
MICTIOJIb3YETCS TOJIBKO IJIst Mo6GaBsieHus ""ONTMMMU3alMy BpeMeH KOMIIOHOBKM'' 11 6ecrioyiesHa
C mapamMeTpamMu cO0OPKM MO YMOJTUYAHUIO.

O6eptka Hap ranlib, mo6apinsroniasg IJIarMH B KOMaHIHYIO CTPOKY. OTa IporpaMma
MCITOJIb3YETCsI TOJIBKO [IJIS1 JOOaB/IeHNs "ONTMMM3aLy BpeMeH) KOMIIOHOBKM'' 11 6ecrio/ie3Ha
C mapaMeTpamMy COOPKM 10 YMOJTUAHUIO.

VHCTpYyMEHT TeCTUPOBAHMST; OH MCITOIb3YETCS /ISl aHa/IM3a IMPOrPaMM, UTOOBI OMPENenTD,
rae ONTUMMU3aIus OyIeT MMeTb HanbobImit 3P deKT.

ABTOHOMHbBIV MHCTPYMEHT J1Jis Jamia rpoduiei geda and geno
ABTOHOMHBIV MHCTPYMEHT 06paboTKy mmpoduis geda

WVHCTpyMeHT 1j1s1 co3maHus gamiia 00beKTHbIX (aiioB, co3gaHHbix GCC ¢ BKIIIOUEHHBIM
LTO.

bubnmoreka Bpemenu BoinosiHeHust Address Sanitizer

Bcrpoennas 6ubmorexka Bpemeny BoimosiHeHnst GCC atomic

bubnmoreka, kotopast mosBossier GDB ncnonbsoBate GCC

ConmepskuT cpecTBa MOAAEPKKY BpeEMEHM VCTIOJTHEHUST IJIST §CC

OTta 6ubaMoTeKa KOMITOHYeTcs ¢ mporpammoin, korga B GCC BK/IIOUEHO ITpoduInMpoBaHye

GNU peammsaums untepdeiica OpenMP APl mynbTumniaT¢hopMeHHOro IMapasijieabHOIo
nporpaMmmupoBanus ajist ss3bikoB C/C++ u Fortran ¢ o611yM JOCTYIIOM K ITaMSITH

bubmoreka Bpemenu BbinonaHeHusi Hardware-Assisted Address Sanitizer (ammapaTHoi
OUMCTKU aJIpeCcOB)

bubnmmoteka TpansakimonHon mamstu GNU
bubmmoteka Bpemenu BbintosHeHns Leak Sanitizer (cpecTB 3allMThI OT YTEUEK)

ITnarua GCC LTO nosBosser Binutils o6pabareiBaTh 06bekTHbIEe (aiiibl, cosgaHHbie GCC
¢ BxaoueHHbiM LTO.

API maremarnueckon 6ubmmoreku GCC Quad Precision

ComepsKUT IOAIIpOrpaMMbl, MOAAEp KMBalomye (YyHKIMOHAIBHOCTD 3ammThl creka GCC.
OO6BIUHO OHM He WCHOoNb3yloTcs, TMoromy uYto Glibc Takke mpegoCTaBsIeT 3TU
MOJITPOr PaMMBl.

CranpmaptHast 6ubmoreka C++

OKcnepuMeHTabHast 6ubaMoTeKa KOHTpakToB C++

bu6nmoreka daitnosoit cucremsr ISO/IEC TS 18822:2015

[IpemocraBiiseT BcrioMoraresbHbIe MPOLeAYPhI IS sI3bIKa MporpammupoBanust C++
bubmmoreka Bpemenn BoinonHeHus: Thread Sanitizer (cpefcTB OUMCTKM TOTOKOB)

bubnuoreka Bpemenu BbinosiHeHMss Undefined Behavior Sanitizer (cpencTB oOumMCTKU
HeollpeieJIEHHOTO IOBeIeHNsT)
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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:

8.31.1. 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.

YcTaHOBKa 3TOTO MaKeTa MPUBEET K repe3anycy libncursesw.so.6.5 . OTO MOXKET NPUBECTM K c60I0 Mpoliecca
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

VY6enutech, UTO CTapble MPUJIOKEHNMS, KOTOPBIM HY)KHA -lcurses IJIs1 COOPKM, COOMPAIOTCS TIPAaBUWIbHO:

In -sfv libncursesw.so /usr/lib/libcurses.so

ITo >keaHuIoO ycTaHOBUTE JOKyMeHTaImio Ncurses:

cp -v -R doc -T /usr/share/doc/ncurses-6.5

"h IIpumeuanue

C moMoIIpIo MPUBEIEHHBIX BbIIIE MHCTPYKIMI He co3maroTcst 6ubmoreku Ncurses, He MCIOJIb3YIOIINe
pacIlMpeHHbII HA6OP CMMBOJIOB, MTOCKOJIbKY HY ONMH IaKeT, YCTAaHOBJIEHHbIN ITyTeM KOMITWJISLIMMA U3
MICXOMHOTO KOfa, He OymeT CBsSI3aH C HMMM BO BpEMS BBIMTOJIHEHMs. TeM He MeHee, M3BECTHO UTO
HEKOTOpbIe GMHapHbIE TTPUJIOKEHMSI, KOTOpbIE CBsI3aHbI ¢ 61baoTekon Ncurses ¥ He MOIePsKUBAOIIE
pacIIMpeHHbII Ha60p CMMBOJIOB, TPeOYIOT Haymuus Bepcuu 5. Eciau BaM HeoGXOmMMO MMETh TaKue
O6UOIMOTEKM M3-3a KaKOTO-JIMOO TPUJIOKEHMSI, MMEIOIIErocsl TOJbKO B OMHApPHOM BUIe, WU MAJIS
obecnieuenst coBMecTumocTy ¢ LSB, cobepute makeT ¢ MOMOIIIbIO CIEIYIONUINX KOMaH/I;

make distclean

./configure --prefix=/usr \
--with-shared \
--without-normal \
--with-cxx-shared \
--without-debug \
--without-cxx-binding \
--with-abi-version=5

make sources libs

cp -av lib/lib*.so0.5* /usr/lib

8.31.2. Coopka Ncurses - 32-6uTHas Bepcus

BbIMoHNTE OUNCTKY TTOCTIE TIPEAbIAYIEN COOPKA:

make distclean

ITonroroBbTe Ncurses K KOMITUJISIIINNA:

CC="gcc -m32" CXX="g++ -m32" \

./configure --prefix=/usr \
--host=i686-pc-linux-gnu \
--libdir=/usr/1ib32
--mandir=/usr/share/man
--with-shared
--without-debug
--without-normal
--with-cxx-shared
--enable-pc-files \
--with-pkg-config-libdir=/usr/1ib32/pkgconfig

-~

CroMOWIMpYyITe TTaKeT:

make
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YcTaHoBUTeE ITAKET:

make DESTDIR=$PWD/DESTDIR install
mkdir -p DESTDIR/usr/1ib32/pkgconfig
for 1lib in ncurses form panel menu ; do

rm -vf DESTDIR/usr/1ib32/1ib${1ib}.so
echo "INPUT(-18{1lib}w)" > DESTDIR/usr/1ib32/1ib${1lib}.so
1n -svf ${lib}w.pc DESTDIR/usr/1ib32/pkgconfig/$1lib.pc
done
rm -vf DESTDIR/usr/1ib32/libcursesw.so
echo "INPUT(-1lncursesw)" > DESTDIR/usr/1lib32/libcursesw.so
In -sfv libncurses.so DESTDIR/usr/1ib32/1libcurses.so

cp -Rv DESTDIR/usr/1ib32/* /usr/1ib32
rm -rf DESTDIR

8.31.3. Cogepxumoe 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

YcTraHoB/1IeHHbIE libcurses.so (cumBonMyeckast ccbiika), libform.so (cuMBosMueckast ccbUIKa),
OMOIMOTEeKM: libformw.so, libmenu.so (cumBonMYeckasti ccbiika), libmenuw.so, libncurses.so

(cumBonMueckast — ccbuika),  libncursesw.so,  libncurses++w.so,  libpanel.so
(cumBosMueckast ccbiika) u libpanelw.so,
Co3gaHHbIe KaTaJIOTH: /usr/share/tabset, /ust/share/terminfo u /usr/share/doc/ncurses-6.5

KpaTtkoe onucaHue

captoinfo [Ipeobpasyer onucanme termcap B onucanue terminfo

clear Oumniiraer 9KpaH, €CM 3TO BO3MOXKHO

infocmp CpaBHuBaeT win 1nmokasbiBaeT omyucanus terminfo

infotocap [Ipeobpasyer onmcanne terminfo B onmcanme termcap

ncurseswb6-config [IpepocrasiseT HbDOpMAaINMIO O KOHGUTYpAIMY TTaKeTy ncurses

reset [ToBTOpPHO MHUIIMAIU3UPYET TEPMUHAJ CO 3HAYEHUSIMU IO YMOTYAHUIO

tabs Ouniiaet 1 ycTaHaBIMBaeT pa3Mephbl TaOYJIALUY B TepMUHAIIE

tic Komnunsitop omucanums terminfo, npeo6pasyet dait terminfo 13 ncxogHoro gopmara B

I BOMYHBIN, KOTOPBIN HEOOXOAMM IJ1s1 OAIIporpamMmm 6mbmoteku ncurses [@ai terminfo
COIEeP>KUT MHPOPMAIMIO O BO3MOXKHOCTSIX KOHKPETHOT'O TepMuHaia. |

toe BbIBO,JII/IT CIIMCOK BCeX OOCTYIIHBIX THUIIOB TEPMMHAJIOB, OJII KaXKOAOro M3 KOTOPBIX
YKa3bIBA€TCS €ro MMA U IIPUBOANUTCA OIIMCaHNe

tput Ilo3BonsleT uCHOIB30BaTh B KOMaH,I[HOI‘/JI 0b0JI0uKe HaCTpOﬁKM, OTHOcCsIIMeCs1s K
0COBGEHHOCTIM KOHKPETHOI'O TepMIHaJIa, MOXKET TaK>Ke MCITI0/JIb30BaTbCs OJIs1 C6pOCEl nimn
MHMUOaJan3aomum TepMmmnHalia, 60 JJId BbIBOJIa IIOJTHOI'O MMEHM TepMMHaJla

tset MoskeT UCIOIb30BaThCs 1181 MHUIaJmn3auum TepMMUHAJIOB

libncursesw Comep>kut (QyHKIMM, OTOOpasKalollye pPasMYHbIMM CIIOCOGaMM TEKCT Ha JKpaHe
TepMMHaIa. XOPOIIMM IIPUMEPOM MCIOAb30BaHMS 3TUX (GYHKUMI SBISETCS MEHIO,
oTo6paskaemoe komaHaovi make menuconfig mpu HacTpolike sigpa

libncurses++w Copepskut GpyHKIMM cBs3biBanus C++ ¢ gpyrumu 6ub/IMOTeKaMu B IIaKeTe
libformw Copepskut byHKIMY, peanusyloiye GopMbl

libmenuw Copepskut byHKINY, pean3syolye MeHIo

libpanelw Conpepskut GyHKUMY, pean3ylolliye raHean
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8.32. Sed-4.9

[Taker Sed comep>KUT MOTOKOBBIN PEIAKTOP TEKCTa

IIpubusuTeIbHOE 0.3 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 30 MB
MPOCTPAHCTBO:

8.32.1. YcTaHOBKa nakera Sed

IMonrorosbrTe Sed K KOMIIMJISIIINN:

‘./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

8.32.2. Copgepxxumoe nakerta Sed

YcTaHoB/ICHHbBIE sed
MpPOrpaMMbl:
Co3zaHHbIe KaTaJIOTM: /usr/share/doc/sed-4.9

KpaTtkoe onucaHue

sed @wibTpyeT U mpeobpasyeT TEKCTOBbIE (PaANJIbI 32 OOUH ITPOXO
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8.33. 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:

8.33.1. YcTaHOBKa naketa Psmisc

INTonrorosbTe Psmisc K KoMIMISLINN:

‘./configure --prefix=/usr

CroMOWIMpYyITe TTaKeT:

‘make ‘

YT06BI IMPpOTECTMPOBATD ITAKET, BBIIIOJIHUTE!

‘make check ‘

YcTaHoBUTE TAKeT:

‘make install ‘

8.33.2. Cogepxxumoe 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.

184



JInnykc c vyns - Bepens 12.2-systemd-multilib

8.34. 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:

8.34.1. 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

8.34.2. Copepxxnmoe 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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8.35. Bison-3.8.2

[TakeT Bison cogepskuT reHepaTop CMHTAKCMUYECKOTO aHaIM3a.

IIpubusuTeIbHOE 2.2 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 62 MB
MIPOCTPAHCTBO:

8.35.1. 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 ‘

8.35.2. 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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8.36. Grep-3.11

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

IIpubusuTeIbHOE 0.4 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 39 MB
MPOCTPAHCTBO:

8.36.1. 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 ‘

8.36.2. Cogepxxmnmoe 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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8.37. Bash-5.2.32

[Taket Bash cogepskut Bourne-Again Shell.

IIpubusuTeIbHOE 1.2 SBU
BpeMsi COOPKU:

TpebyeMoe AMCKOBOE 52 MB
MPOCTPAHCTBO:

8.37.1. YcTaHOBKa nakerta 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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8.37.2. 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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8.38. Libtool-2.4.7

[Taket Libtool comepskut ciieHapmii moaaepskku yHuBepcanbHoM 6momorek GNU. OTo yrpoliaet 1Croib30BaHue
061X 6MOIMOTEK Garomapsi COrIaCOBaHHOMY TEPEHOCUMOMY MHTepPdeCy.

IIpu6nusuTenbHOE 0.8 SBU
BpeMsI COOPKM:

TpebyeMoe AMiCKOBOE 45 MB
MPOCTPAHCTBO:

8.38.1. YcTaHOBKa naketa Libtool

ITogrorosrre Libtool kK komomasimn:

‘./configure --prefix=/usr

CroMnmInpymTe maker:

‘make ‘

YT068I IIPpOTECTMPOBATh I1aKeT, BBIIIOJITHUTE:

‘make -k check ‘

M3BecTHO, UTO MSITh TecToB B cpene c6bopku LFS 3aBepiiatorcs HeymauyHO 13-3a IUKIMYECKOM 3aBUCUMOCTH, HO
9TU TECTbI MPOXOJAT YCIIEIIHO, eCJIM 3aIyCTUTh X MMOBTOPHO MOcJie ycTaHOBKM automake. Kpome Toro, B grep-3.8
uau OoJiee TIO3HEN BepCUiM IBA TeCTa BBI3OBYT IpeAyIpeskaeHNe OJ1s1 pery/sipHbIX BbIpakeHUi, HECOBMECTUMBbIX
¢ POSIX u 3aBepiiaTcs OoKoM.

YcTaHoBUTE TaKeT:

‘make install ‘

VYoante HEHYKHYIO CTaTUUECKYIO OMOIMOTEKY:

\ rm -fv /usr/lib/libltdl.a \

8.38.2. YcTaHoBKa Libtool - 32-6utHasa Bepcusa

BbInosiHMTE OYMCTKY TIOCIIE TTPeAbIAYILeii COOPKM:

‘make distclean

INTonroroswTe Libtool kK koMmuaAmm:

CC="gcc -m32" ./configure \
--host=i686-pc-linux-gnu \
--prefix=/usr \
--libdir=/usr/1ib32

CroMOmIMpymTe maker:

make

YcTaHOBUTE MTAKET:

make DESTDIR=SPWD/DESTDIR install
cp -Rv DESTDIR/usr/1ib32/* /usr/1ib32
rm -rf DESTDIR
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8.38.3. Cogepxnmoe naketa Libtool

VYcraHoB/1eHHbIE libtool u libtoolize

MpOrpamMMmbi:

VYcraHoB/1eHHbIE libltdl.so

OMOIMOTEeKM:

Co3gaHHbIE KaTaJIOTM: /usr/include/libltd] u /usr/share/libtool

KpaTtkoe onucaHue

libtool O6ecneunBaeT o61IMe YCIIYTY TMOAIEPKKY IIPU cOOpKe 6UOIMOTEK

libtoolize [TpemocraBiisieT cTaHIAapTHBIN CITOCco6 gob6aBieHus moaaepskku libtool B maker

1ibltdl CKpbIBaeT pasjanuHble Mpob6aeMbl, CBSI3aHHbIE C OTKPBITMEM [IMHAMMYECKM 3arpyskaeMbIX
6U6IMOTEK
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8.39. GDBM-1.24

[Taker GDBM copepskut menemkep 6a3 gaHabix GNU. DTo 6mbamoreka QyHKIyM 6a3bl JaHHbIX, MCIOJIb3YIOIIAS
pacimpseMoe XelllMpoBaHue 1 paboraromiast anajgornyHo cranmaprHon CYB]I UNIX. bubmmoTeka npemocTrasisier
MPUMUTUBBI IJ1s1 XpaHEeHMs TIap KJTI0Y/3HaueHue, TIOMCKa M U3BJIeUueHs JaHHbBIX 0 ero KUy U yoaJeHus Kioua
BMECTe C €ro JaHHBIMMU.

IIpubusuTeIbHOE meHee 0.1 SBU
BpeMsi COOPKU:

Tpebdyemoe gucKOBOE 13 MB
MPOCTPAHCTBO:

8.39.1. YcTtaHoBKa naketa GDBM

IMTonrorosrre GDBM K KOMOMISALINNA:

./configure --prefix=/usr \
--disable-static \
--enable-libgdbm-compat

3unaueHne napamerpa configure:

--enable-1libgdbm-compat

OTOT MmapameTp BKIIOUaeT cO0pKy 6ubsmmoreky copmectumoctu libgdbm. HekotopsiM makeTam 3a mpenesiaMmu
LFS moryT norpe6oBaTbcst 60s1ee crapbie nofnporpammbl DBM, KoTopbie OH MpegocTaBiisieT.

CroMOmIMpymTe mMaKerT:

‘make ‘

YT06BI IMPpOTECTMPOBATDH ITaKET, BBIIIOJITHUTE!

‘make check ‘

VYcTaHoBuUTe TaKeT:

‘make install ‘

8.39.2. YcTtaHoBKa GDBM - 32-6uTHas Bepcus

BbITTOTHMTE OUMCTKY TTOCTIE TIPEAbIAYIEeN COOPKA:

‘make distclean

ITogrorosrre GDBM K KoMOmiainm:

CC="gcc -m32" CXX="g++ -m32" ./configure \

--host=i686-pc-linux-gnu \
--prefix=/usr \
--libdir=/usr/1ib32 \
--disable-static \

--enable-libgdbm-compat

CroMnmInpyuTe maker:

make

YcTaHOBUTE MTAKeT:

make DESTDIR=SPWD/DESTDIR install
cp -Rv DESTDIR/usr/1ib32/* /usr/1ib32/
rm -rf DESTDIR
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8.39.3. Copgepxumoe naketa GDBM

YcTraHnoB/ieHHbIE gdbm_dump, gdbm_load, u gdbmtool
MporpaMmbI:

YcraHnoB/ieHHbIE libgdbm.so u libgdbm_compat.so
OMOINOTEKM:

KpaTtkoe onucaHue

gdbm_dump Coxpansiet gamin 6a3sl ;aHHbIXx GDBM B daiin

gdbm_load BoccranasmmBaet 6a3y manubix GDBM u3 mammna.

gdbmtool [TpoBepsier u usmensiet 6a3y ganHbix GDBM

libgdbm ConmepskuT GYHKUMY IJIsI YIIPaBJIeHNsT X3IIMPOBAHHONM 6a30¥ JaHHbBIX
libgdbm_compat bubnmoreka coBMecTumMocTH, comepskaias 6osee crapoeie GyHkuyy DBM
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8.40. Gperf-3.1

Gperf reHepupyeT uaeaabHyIO X31I-QYHKIMIO U3 Habopa KITIOUeit.

IIpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 6.1 MB
MPOCTPAHCTBO:

8.40.1. 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 ‘

8.40.2. 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

195



JInnykc c vyns - Bepens 12.2-systemd-multilib

8.41. Expat-2.6.2

[Taket Expat comepskuT MOTOKOBYIO 616mmoTeky C Aj1s1 CMHTaKCcMuecKoro aHaamsa XML

ITpuonusuTenbHOE 0.1 SBU
BpeMsI COOPKM:

Tpebdyemoe gucKOBOE 13 MB
MPOCTPAHCTBO:

8.41.1. YcTtaHOBKa naketa Expat

ITogroroBbrTe Expat K KOMIMJISIIINN:

./configure --prefix=/usr \
--disable-static \
--docdir=/usr/share/doc/expat-2.6.2

CroMIWIMpYyITe TTaKeT:

‘make

YTOo6BI MPOTECTUPOBATH MAKET, BHITIOJTHUATE:

‘make check

YcTaHOBUTE ITAKeT:

‘make install

ITo skeylaHMIO0 YCTAaHOBUTE JOKYMEHTAIINIO:

‘install -v -m644 doc/*.{html,css} /usr/share/doc/expat-2.6.2

8.41.2. YcTtaHOBKa Expat - 32-6uTHas Bepcus

BbIHOHHI/ITe OUMCTKY II0CJIE npenbl/:[ymeﬁ C60pKI/I, HO COXPAaHUTE CKOMIIMJIMPOBAHHYIO JOKYMEHTAINIO, ITIOCKOJIbKY
€€ HeBO3MOKHO Iepecobparh Ha ITOM JTarle:

sed -e "/"am__append_1/ s/doc//" -i Makefile
make clean

[ToaroroBbrTe Expat K KOMOMJISILINN:

CC="gcc -m32" ./configure \
--prefix=/usr \
--disable-static \
--libdir=/usr/1ib32 \
--host=i686-pc-linux-gnu

CroMOmIMpymTe maker:

make

YcTaHOBUTE TTAKeT:

make DESTDIR=$PWD/DESTDIR install
cp -Rv DESTDIR/usr/1ib32/* /[usr/1ib32
rm -rf DESTDIR

8.41.3. Copepxnmoe naketa Expat

YcraHnoB/ieHHbIE xmlwf

MpOrpaMMmbi:

YcTaHOB/I€eHHBIE libexpat.so

OMOIMOTEeKM:

Co3gaHHbIE KaTaJIOTM: /usr/share/doc/expat-2.6.2

196



JInnykc c vyns - Bepens 12.2-systemd-multilib

KpaTtkoe onucaHue

xmlwf YTunura npoBepKy MpaBUIbHOCTU dhopMupoBanus XML goKyMeHTOB

libexpat Copepskut dyukuuy API mig cunTakcuyeckoro aHaiamsa XML
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8.42. Inetutils-2.5

ITaket Inetutils comep>kuT 6a30Bble MPOrpaMMBbI IJ151 pabOThI C CETHIO.

ITpuGnusuTenbHOE 0.2 SBU
BpeMsI COOPKM:

TpebyeMoe AyicCKOBOE 35 MB
MPOCTPAHCTBO:

8.42.1. YcTaHOBKa naketa 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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8.42.2. 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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8.43. Less-661

ITaket Less comepskKUT CpeCTBO IMIPOCMOTpPa TEKCTOBbIX (paiiyioB

IIpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 14 MB
MIPOCTPAHCTBO:

8.43.1. 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

8.43.2. Copgepxnmoe nakerta 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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8.44. 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:

8.44.1. 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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8.44.2. 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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ptargrep
shasum
splain
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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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8.45. 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:

8.45.1. 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

8.45.2. Copepxumoe XML::Parser

VcraHoB/IeHHBIN MOAY/Ib:  Expat.so

KpaTtkoe onucaHue

Expat npenoctasiisget Perl unrepdeiic gias Expat
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8.46. 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:

8.46.1. 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

8.46.2. Cogepxumoe 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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8.47. 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:

8.47.1. YcTaHOBKa nakerta Autoconf

ITogrorosrre Autoconf K KOMIMJIALIUM:

‘./configure --prefix=/usr

CROMIIMJIUPYIATE TIAKeT:

‘make ‘

YT068I IIPpOTECTMPOBATh I1aKeT, BbIIIOJIHUTE:

‘make check ‘

YcTaHoBUTE TAKeT:

‘make install

8.47.2. Copepxxumoe 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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8.48. 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:

8.48.1. 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 ‘

8.48.2. Cogepxumoe 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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8.49. 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:

8.49.1. YctaHoBKa 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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8.49.2. YcTtaHoBKa OpenSSL - 32-6utHasi Bepcus

BrInosiHuTe OUMCTKY IOC/Ie MPeabIayIlei COOPKM:

‘make distclean

[TogroroBsTe OpenSSL K KOMIOMISLIVIN:

./config --prefix=/usr \
--openssldir=/etc/ssl \
--1libdir=1ib32 \
shared \
zlib-dynamic \
linux-x86

CroMIWIMpYyITe TTaKeT:

make

YcTaHOBUTE TTAKeT:

rm -rf DESTDIR

make DESTDIR=SPWD/DESTDIR install
cp -Rv DESTDIR/usr/1ib32/* /usr/1ib32

8.49.3. Copepxumoe naketa OpenSSL

YcTraHOB/I€eHHBIE c_rehash u openssl

MpOrpaMMmbi:

YcTaHOB/1I€eHHBIE libcrypto.so u libssl.so

OMOIMOTEeKU:

Co3sgaHHbIE KaTaJIOTM: /etc/ssl, /usr/include/openssl, /usr/lib/engines u /usr/share/doc/openssl-3.3.1

KpaTkoe onucaHue

c_rehash

openssl

libcrypto.so

libssl.so

910 Perl ckpuIit, KOTOpHBIN CKaHMpyeT Bce (aiyibl B KaTajore u J00aB/IsieT CMMBOJIMYECKIE
CCBUIKM K MX Xelll-3HaueHusM. Mcnonb3oBanne ¢_rehash cunraercs ycrapeBLIMM U TOKHO
ObITh 3aMeHeHO KoMaHoi1 openssl rehash

9TO MHCTPYMEHT KOMaHIHOW CTPOKM [JI MCIIOJIb30BAaHMSI PAa3IMYHBIX KPUITOrpahmyecKmux
dyukimit 6ubmoreku OpenSSL u3 o6omouknu. Ero MOKHO MCIIOB30BaTh AJISI PasIMUHBIX
(YHKLMI, KOTOPBIE 3aJOKYMEHTUPOBaHbI B openssi(1)

peayn3yeT LIMPOKUI CIIEKTP KPUITOrpadmyeCcKnX aJIrOPUTMOB, UCITOIb3YEMbIX B Pa3IMUHBIX
MHTEpPHET-CTaHgapTax. YCIyTH, IPeaoCTaB/sieMble 3TOM  OMOJMOTEKOV, MCIOIb3YIOT
OpenSSL-peamzaumio SSL, TLS u S/MIME, a raxke st peasmsaiiun OpenSSH, OpenPGP
M IPYTUX KpUnTorpabmuyeckux CTaHIapTOB.

peaymsyeT MPOTOKOJ 6Ge3omacHocTM TpaHcnopTtHoro ypoBHsS (TLS v1). On mpemocrasiser
6oratsiin API, mokyMeHTaLMIO IO KOTOPOMY MOKHO HAalTU B PYKOBOACTBE ssl(7)
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8.50. Kmod-33

[Taker Kmod comep>kuTt 6MbIMOTeK M YTYIIUTBI [IJIsT 3aTPy3KM MOAYJIEN siapa.

IIpubusuTeIbHOE meHee 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 11 MB
MIPOCTPAHCTBO:

8.50.1. YcTaHOBKa naketa Kmod

INonrorosrre Kmod kK KOMOMISLINNA:

./configure --prefix=/usr
--sysconfdir=/etc
--with-openssl
--with-xz
--with-zstd
--with-zlib
--disable-manpages

\
\
\
\
\
\

3HaueHNe TapaMeTPOB HACTPOVKMU:

--with-openssl

Orot napamertp no3sosisier Kmod o6pabatsiBath curHatypbl PKCS7 nns mopynen sigpa.

--with-xz, --with-z1ib U --with-zstd

9t nmapameTpbl Mo3BossTIoT Kmod 06pabaThiBaTh CkaTble MOLY/IN SIAPA.

--disable-manpages

oTa OIIIMA OTKJIIOUaeT reHepanmio ClipaBOYHbIX CTPaHNII, OJISI KOTOPbIX Tp66YETCSI BHEIIHSA IMMporpamMmma.

CROMIMJIMPYIATE TIAKeT:

make

Habopy TecToB sTOro makera HeOOXOOMMbI HEOOPAOOTAaHHbBIE 3ar0JIOBOYHbIE (aljibl sapa (a He «OUUIIEHHBIEY,
YCTAaHOBJIEHHbIE paHee), HO 3TO BbIXOAMT 3a paMku LEFS.

YcraHoOBUTE IMAaKeT ¥ BOCCTAHOBUTE HEKOTOPbIE CMMBOJIMYECKIME CChUIKM AJ1s1 coBMecTuMocTu ¢ Module-Init-Tools
(TmakeToM, KOTOPBIN paHee ob6pabaThiBa Momy/u sapa Linux). Cucrema cO0pKM CO3IACT BCE 3TU CUMBOJIMUECKIE
CCBUIKM B /usr/bin , HO 37eCh HaM HYKHa TOJIbKO KoMaHzAa Ismod, a Bce ocTajibHble CMMBOJIMUECKNE CChUIKU
OOJI)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

8.50.2. YcTaHoBKa Kmod - 32-6uTHas Bepcus

BbInosiHMTE OYMCTKY TOC/e TIpeIbIayIerl COOpKM, HO COXpaHUTe CIPaBOUYHbIE CTPAHUIIbI, TOCKOJBKY WMX
HEBO3MOYXHO BOCCO3[1aTh, TaK KakK Xsltproc elije He yCTaHOBJIEH:

sed -e "s/ACLEANFILES =.*/CLEANFILES =/" -i man/Makefile
make clean
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INonrorosrre Kmod kK KoMOM/ISLnu:

CC="gcc -m32" ./configure \
--host=i686-pc-linux-gnu
--prefix=
--libdir=
--sysconfdir=/etc
--with-openssl
--with-xz
--with-zstd
--with-z1lib
--disable-manpages
--with-rootlibdir=/usr/1ib32

/usr
/usr/1ib32

T

CroMOmIMpymTe maker:

make

YcTaHOBUTE MTAKeT:

make DESTDIR=
cp -Rv DESTDIR/usr/1ib32/* /usr/1ib32
rm -rf DESTDIR

SPWD/DESTDIR install

8.50.3. Cogepxxnmoe naketa Kmod

YcTraHnoB/ieHHbIE depmod (ccpuika Ha kmod), insmod (cchuika Ha kmod), kmod, Ismod (cchuika Ha

MIpOrpaMmbi: kmod), modinfo (ccpuika Ha kmod), modprobe (cchiika Ha kmod) n rmmod (cchuika
Ha kmod)

YcraHoB/1IeHHbIE libkmod.so

OMOINOTEKM:

KpaTtkoe onucaHue

depmod

insmod
kmod
Ismod

modinfo

modprobe

rmmod

libkmod

Cospmaet (aiit 3aBUCMMOCTEN Ha OCHOBE CYMMBOJIOB HaliIEHHbBIX B CYIIIECTBYIOIEM HaGope MO YJIel;
9TOT (aiia UCIoJb3yeTcss mporpaMmmoii modprobe [/ aBTOMaTMUYECKOM 3arpy3Ku HEOOXOMMMBbIX
MopyJen

YcTaHaBIMBaeT 3arpy’kaemMblii MOAYJ/b B paboTaroIIIee siIpo
3arpyskaeT " BbITPYsKaeT MOLY/U siopa
CrMCcoK 3arpy>kKeHHbIX B TaHHBII MOMEHT MOZYJIeN

[TpoBepsieT 0ObeKTHBIN (Gailyl, CBI3aHHBII C MOMYJIEM SiApa, M OTOOpakaeT BCIO MHOOpPMAIMIO,
KOTOPYIO OH CMOT COGPaTh.

Wcnonb3yer dain  3aBUCMMOCTel, CO3maHHbIM depmod, [T aBTOMAaTMUeCKOM 3arpy3Ku
COOTBETCTBYIOILIMX MOZYJIEN

BrIrpyskaeT MOmysiu 13 paboTaIOIIEro sapa

bubnmoreka ucnonmb3yemasi IPYTMMM MPOrpaMMaMu JJIsT 3arPYy3KM U BbITPY3KM MOAYJIEN siipa
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8.51. Libelf n3 Elfutils-0.191

Libelf — sro 6ubmoreka mist o6pabotku dainoB ELF (Executable and Linkable Format - dbopmat ncmonmHsieMbIx
U CBSI3bIBAEMbBIX (halijiOB).

IIpubusuTeIbHOE 0.3 SBU
BpeMsi COOPKH:
TpebyeMoe AMCKOBOE 127 MB
MPOCTPAHCTBO:

8.51.1. YctaHOBKa naketa Libelf

Libelf aBnsieTcs yactbio makera elfutils-0.191. Mcnonb3ayiire elfutils-0.191.tar.bz2 B KauecTBe MCXOTHOIO apXMBa.

ITogrorosrre Libelf kK xommmiaiimm:

./configure --prefix=/usr \
--disable-debuginfod \
--enable-libdebuginfod=dummy

CKOMITWJIMPYITE TIaKeT:

‘make ‘

YTOo6BI MPOTECTUPOBATH MAKET, BHITIOJTHUATE:

‘make check ‘

VYcrauosuTte Tonbko Libelf:

make -C libelf install
install -vm644 config/libelf.pc /usr/lib/pkgconfig
rm /usr/lib/libelf.a

8.51.2. YcTtaHoBKa Libelf - 32-6uTHas Bepcus

BbIMoTHMTE OUMCTKY TTOCTIE TIPEAbIAYIIEN COOPKA:

‘make distclean

ITogroroswte Libelf kK xommnmiaim:

CC="gcc -m32" CXX="g++ -m32" ./configure \
--host=i686-pc-linux-gnu \

--prefix=/usr \
--libdir=/usr/1ib32 \
--disable-debuginfod \

--enable-libdebuginfod=dummy

CROMIIMJIMPYIATE TIAKET:

make

YcTaHoBUTE TAKeT:

make DESTDIR=SPWD/DESTDIR -C libelf install

install -vDm644 config/libelf.pc DESTDIR/usr/1ib32/pkgconfig/libelf.pc
cp -Rv DESTDIR/usr/1ib32/* /usr/1ib32

rm -rf DESTDIR

8.51.3. Copgepxnmoe naketa Libelf

YcTaHoB/IeHHbIE libelf.so
OMOIMOTeKM:
Co3zaHHbIE KaTaJIOTM: /usr/include/elfutils
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KpaTtkoe onucaHue

libelf.so Copepskut dyukuuy API myis 06paboTkyu 06bekTHbIX (aiytoB ELF
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8.52. Libffi-3.4.6

bubnmoreka Libffi mpemocraBisieT mepeHOCHMBIN BBICOKOYPOBHEBBIV MTPOTPAaMMHBIN MHTEPGdENC IJIT pasIMUHbIX
COTJIAIIEHM} O BBI30BAX. ODTO IMO3BOJISIET MPOTPAMMMCTY BbI3bIBATh JIIOOYIO (DYHKIIMIO, YKa3aHHYIO B OMMCAHUU
mHTepdelica BbI30Ba BO BPeMSI BbITTOTHEHNS.

FFI pacimdpoBbiBaeTcst Kak uHTepderic BHemHnX dyHkimi. FFI nosBossier mporpaMme, HarmiMcaHHOM Ha OFHOM
sI3bIKe, BbI3bIBATDb IIPOr'PAMMY, HAIMMCAHHYIO Ha IPYTOM s13bIke. B yactHOoCTH, Libffi MOskeT oGecrnieunTs CBSI3b MEKIY
MHTEPIIpPeTaTopoM, TakuM Kak Perl mau Python, u mogmporpammamu obiiein 61mbamoTekn, HamcaHHbIMMY Ha C min
C++.

IIpubusuTe/IbHOE 1.7 SBU
BpeMsi COOPKH:

TpebyeMoe AMCKOBOE 11 MB
MPOCTPAHCTBO:

8.52.1. YctaHOoBKa naketa Libffi

"\r IIpumeuanue

Kak u GMP, Libffi cobupaercs ¢ yueToM onTuMmu3sanuii, crielnyuUUHbIX [IJIs MCIIOIb3yeMOT'O IIpolieccopa.
[Tpu c6opke AJIsI APYTOM CUCTEMbI M3MEHUTE 3HAUEHMEe TTapaMeTpa --with-gcc-arch= B CJIEOYIOIIEN
KOMaHJie Ha MMSI apXUTEKTYPbI, IIOJTHOCTHIO PeaIM30BaHHON ITPOLIECCOPOM B 3TOM cucteMe. Ecim aToro
He clesiaTh, BCe MPUJIOKEHMs, CChlIaromyecs Ha 1ibffi, OyayT Bbi3bIBaTh ominOKy «Illegal Operation -
HeJOIyCTMUMasl oreparys».

ITogroroswre Libffi kK kommmsaiyn:

./configure --prefix=/usr \
--disable-static \
--with-gcc-arch=native

3HaueHue mapaMeTpoB configure:

--with-gcc-arch=native
Y6enutech, uto GCC onTuMMsupyercs Ojsl TEKyIlei cucrembl. Eciv 3HaueHne He yKa3aHO, TO apXUTEKTypa
CUCTEMbI YTafibIBA€TCsI ¥ CTeHEepUPOBAaHHbINM KO, MOKET ObITh HeNpaBWIbHBIM. EC/M creHepupOBaHHbBIN KOT,
OyaeT CKOMMPOBaH 13 POIHO CHCTEMbI B MEHEEe MOLIHYIO, MCIIO/Ib3YITe apXUTEKTYPY MeHee MOLLIHOM CUCTEMBbI
B KauecCTBe MapaMmeTpa. JlonoHuTe/IbHbIe CBeIeHNS 00 aJIbTepHATUBHBIX TUIIAX CUCTEM CMOTPUTE B ONUCAHUU
napamempos x86 e pykosodcmee GCC.

CKOMITWJIMPYITE TIaKeT:

‘make

YT06BI IMpOTECTMPOBATD ITaKET, BBIIIOJIHUTE!

‘make check

YcTaHOBUTE ITAKeT:

‘make install

8.52.2. YcTaHoBKa Libffi - 32-6utHasa Bepcus

BbIMoTHUTE OUMCTKY TTOCTIEe TIpeAbIayIen COOPK:

‘make distclean
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ITogroroswre Libffi kK KoMoumIsaIIMNM:

CC="gcc -m32" CXX="g++ -m32" ./configure \
--host=i686-pc-linux-gnu \
--prefix=/usr \
--libdir=/usr/1ib32 \
--disable-static \
--with-gcc-arch=i686

CroMOmIMpyuTe maker:

‘make ‘

YT0681 IMPpOTECTMPOBATDL ITAKET, BBIITOJIHUTE!

‘make check ‘

YcTaHoBUTE TAKeT:

make DESTDIR=SPWD/DESTDIR install
cp -Rv DESTDIR/usr/1ib32/* /[usr/1ib32
rm -rf DESTDIR

8.52.3. Copgepxumoe naketa Libffi

YcTaHOB/IeHHbIE libffi.so
OMOIMOTeKM:

KpaTtkoe onucaHue

libffi Conepskut BHelni1 uatepdeic mjis API-byukimin
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8.53. 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:

8.53.1. 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.

8.53.2. 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

219



JInnykc c vyns - Bepens 12.2-systemd-multilib

8.54. 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:

8.54.1. YctaHOoBKa 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
YCTaHOBJIEHbI B IPaBUJIbHOM IOPSIJIKE, TO HET HEOOXOAMMOCTH 3arpysKaTh Kakue-a1mo60 dhaitiibl; 3TU apaMeTpbl
YCUIUBAIOT 6€301acHOCTD B CJIy4yae OIIMOKM MOIb30BaTeis.

--find-1inks dist
YkasbIBaeT pip uckaTb apxuBbl wheel B kaTasore dist.

8.54.2. Copepxumoe 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
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8.55. 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:

8.55.1. YctaHoBKa 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

8.55.2. Cogepxxumoe 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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8.56. 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:

8.56.1. YcTaHOBKa 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 ‘

8.56.2. Cogepxumoe 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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8.57. Ninja-1.12.1

Ninja - HeGosbIIIAST CUCTEMA COOPKM OPMEHTUPOBAHHASI HA CKOPOCTb.

IIpubusuTeIbHOE 0.2 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 37 MB
MIPOCTPAHCTBO:

8.57.1. YcTtaHoBKa 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

8.57.2. Copepxxnmoe naketa Ninja

YcTranoB/ieHHbIE ninja
MporpaMmbI:

KpaTtkoe onucaHue

ninja aTO cucremMa c6opku Ninja
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8.58. 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:

8.58.1. 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.

8.58.2. Cogepxxnmoe 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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8.59. Coreutils-9.5

[Taket Coreutils comepsKUT OCHOBHbIE YTUJINThI, HEOOXOAMMBIE KasKIOM OIEePalIOHHONM CUCTEME.

IIpu6nusuTenbHOE 1.1 SBU
BpeMsI COOPKM:
Tpebdyemoe qucKOBOE 173 MB
MPOCTPAHCTBO:

8.59.1. 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 . ‘

225



JInnykc c vyns - Bepens 12.2-systemd-multilib

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

8.59.2. Copgepxxnmoe 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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chown
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
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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
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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
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8.60. 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:

8.60.1. YcTtaHOBKa naketa Check

IMonrorosuth Check kK KOMIMIALIMN:

‘ ./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

8.60.2. 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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8.61. 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:

8.61.1. YctaHOoBKa naketa Diffutils

IMonroroswre Diffutils Kk KoMmmasIMm:

‘./configure --prefix=/usr

CroMOWIMpYyITe TTaKeT:

‘make

YT06BI IMpOTECTPOBATH I1AKET, BbITIOJTHUTE:

‘make check

YcTaHoBUTE TAKeT:

‘make install

8.61.2. Copgepxxumoe 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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8.62. Gawk-5.3.0

[Taker Gawk comepskuT mporpammsl J1Ji1 paboThI C TEKCTOBBIMMU (hailyIaMu.

IIpubnsuTeIbHOE 0.2 SBU
BpeMsi COOPKH:

Tpebdyemoe gucKoOBOE 42 MB
MPOCTPAHCTBO:

8.62.1. YctaHOoBKa 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
8.62.2. 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

234



JInnykc c vyns - Bepens 12.2-systemd-multilib

8.63. 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:

8.63.1. 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

8.63.2. Cogepxxumoe 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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8.64. 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:

8.64.1. 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

8.64.2. Copepxnmoe 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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8.65. 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:

8.65.1. 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».

8.65.2. Copgepxnmoe 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
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grub-syslinux2cfg [Tpeobpasyet daitn koHbUrypaimu syslinux B dpopmar grub.cfg
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8.66. Gzip-1.13

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

IIpubusuTeIbHOE 0.3 SBU
BpeMs COOPKM:

TpebyeMoe AMiCKOBOE 21 MB
MIPOCTPAHCTBO:

8.66.1. YcTaHOoBKa naketa Gzip

ITogrorosbTe GZip K KOMIMJISIIVNA:

‘./configure --prefix=/usr

CroMOWIMpYyITe TTaKeT:

‘make ‘

YT06BI IMPpOTECTMPOBATD ITAKET, BBIIIOJIHUTE!

‘make check ‘

YcTaHoBUTE TAKeT:

‘make install

8.66.2. 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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8.67. IPRoute2-6.10.0

[Taket IPRoute2 comepskut Habop MporpamMm st 6a30BOTO U paclIMPeHHOrO aiMUHUCTpUpOBaHus ceteir IPv4.

IIpubusuTeIbHOE 0.1 SBU
BpeMsI COOPKM:

TpebyeMoe AMICKOBOE 17 MB
MPOCTPAHCTBO:

8.67.1. YcTtaHOBKa 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

8.67.2. Copgepxumoe 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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8.68. 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:

8.68.1. 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

245



JInnykc c vyns - Bepens 12.2-systemd-multilib

8.68.2. Cogepxxnmoe 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:

8.69.1. YcTtaHOBKa naketa Libpipeline

[TogrorossTe Libpipeline K koMmuisimm:

‘./configure --prefix=/usr

CroMOWIMpYyITe TTaKeT:

‘make

YT06BI IMPpOTECTMPOBATD ITAKET, BBIIIOJIHUTE!

‘make check

YcTaHoBUTE TAKeT:

‘make install

8.69.2. Copgepxxumoe naketa Libpipeline

YcTaHnoB/1eHHbIE libpipeline.so
OMOIMOTEeKU:

KpaTtkoe onucaHue

libpipeline JTta OMOMMOTEKA WCIIOJAb3YeTCS IS
MOJITPOIIeCCaMM.
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8.70. 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:

8.70.1. YcTtaHOBKa 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

8.70.2. 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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8.71. 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:

8.71.1. YcTaHOBKa naketa Patch

INonrorosbTe Patch k kommmasaLmum:

‘./configure --prefix=/usr

CroMOWIMpYyITE TTaKeT:

‘make ‘

YT06BI IMPpOTECTMPOBATDH ITAKET, BBIIIOJIHUTE!

‘make check ‘

YcTaHoBUTE TAKeT:

‘make install

8.71.2. 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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8.72. 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:

8.72.1. YcTaHOBKa nakera 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

8.72.2. 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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8.73. 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:

8.73.1. 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

8.73.2. Cogepxxnmoe 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. |

251



install-info

makeinfo

pdftexi2dvi

pod2texi
texi2any

texi2dvi

texi2pdf

texindex

JInnykc c vyns - Bepens 12.2-systemd-multilib

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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8.74. Vim-9.1.0660

[TakeT Vim comepsKUT MOIIHbINI TEKCTOBBIM PEeIaKTOP.

IIpu6nausuTenbHOE 2.9 SBU
BpeMsI COOPKM:
TpebyeMoe AMiCKOBOE 245 MB
MPOCTPAHCTBO:

AnbrepHaruBbl Vim

Ecau BbI npenmounTaeTe APyroil TEKCTOBbIM pemakTop, Hanpumep, Emacs, Joe wiu Nano, o6paturech
K https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/postlfs/editors.html 3a peKOMeHAAUVSIMMA IO
YCTaHOBKE.

8.74.1. YcTtaHOBKa nakerta Vim

Bo-mepBbIx, M3MeHUTe pacrosioskeHue (aiia KoHbuUrypamm vimrec Ha /etc :

‘echo "#define SYS_VIMRC_FILE "/etc/vimrc"' >> src/feature.h

ITogrorosrre Vim K KOMIOMIALINNA:

‘./configure --prefix=/usr

CroMnmInpyuTe maker:

‘make

YT0681 IMOATOTOBUTD TE€CTHI, Y6e}Z[I/ITECb, YTO I10JIb30BaTeJIb tester MOJKET IIMCATh B MCXOAHOE epeBO.

‘chown -R tester .

Tenepb 3aMyCTUTE TECThI OT MMEHMU II10JIb30BaTeJIsI tester:

su tester -c "TERM=xterm-256color LANG=en_US.UTF-8 make -j1 test" \
&> vim-test.log

Habop TecToB BBIBOOUT Ha 3KpaH MHOTO ABOMYHBIX JaHHBIX. DTO MOXET BbI3BaThb MPOOIEMbI C HACTPOKaAMMU
TEKYIIEro TepMuHasia (0CO6eHHO, KOT/Ia Mbl ITepeoTIpeessieM epeMeHHYI0 TERM, UTOObI yIOBJIETBOPUTH HEKOTOPbIE
TpeboBaHMs Habopa TecToB). UTOOBI 3TOTO 136€3KaTh, MepeHaIpaBbTe BbIBO, B (haiisl KypHaJIa, KaK IOKa3aHo BhIIIIE.
TecT npoizeH yCIeIHO, eC/IM JIOT 110 3aBepPIIeHNM COOEPIKUT TEKCT: ALL DONE.

YcTaHOBUTE ITAKeT:

make install

MHorue nosb3oBaTe pedieKTopHO HabupaioT vi BMecTo vim. UTOGBI paspelllnTh BbINOJHEHME Vim, KOrma
TI0JIb30BATe/IM BBOMST Vi, CO3[aliTe CMMBOJIMUECKYIO CChIIKY Kak JJI1 JBOMYHOrO ¢aiijia, Tak U [IJis CIIPaBOYHOM
CTpaHMIIbI:

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

ITo YMOJIYaHMIO JOKYMEHTalsAa Vim YCTAHOBJIMBAETCS B KaTaJIOT /usr/share/vim . CJ'Ie,ELYI-OI_L[aH CMMBOJINYECKasd
CCBLJIKA ITO3BOJISIET ITOJIYUYUTh OOCTYI K JOKYMEHTalMM 4yepe3 KaTaJor /usr/share/doc/vim-9.1.0660 , UTO
CoryiIacyeTcs C pacCIioJIo’KeHMeM JOKYMEHTalM OCTa/IbHbIX ITaKETOB:

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/stable-systemd/postlfs/vim.html.

8.74.2. HacTtpoliika 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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8.74.3. Cogepxxnmoe 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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8.75. 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:

8.75.1. 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

8.75.2. Cogepxumoe naketa MarkupSafe
Co3gaHHbIe KaTaJIOTH: /usr/lib/python3.12/site-packages/MarkupSafe-2.1.5.dist-info
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8.76. 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:

8.76.1. YcTaHOBKa nakeTta 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

8.76.2. Cogepxumoe nakerta Jinja2
Co3paHHbIe KaTaJIOTH: /ust/lib/python3.12/site-packages/]inja2-3.1.4.dist-info
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[Taket systemd comep>kKUT MpOrpaMMBbl /AJIs1 YIIpaBJIeHNS 3arpy3Koi, paboTol 1 BBIKJIIOUEHMEM CUCTEMBI.

IIpubusuTeIbHOE 0.8 SBU
BpeMsI COOPKM:
TpebyeMoe AMCKOBOE 267 MB
MPOCTPAHCTBO:

8.77.1. YcTtaHOBKa systemd

V,H,EUII/ITE JBe HEeHY>KHbIe I'PYIIbI render U sgx, U3 IIPaBUJI udev no YMOJIYaHHAIO:

sed -i -e 's/GROUP="render"/GROUP="video"/'

\

-e 's/GROUP="sgx", //' rules.d/50-udev-default.rules.in

[TonroroBbTe systemd K KOMIIVJISIIIVANA:

mkdir -p build
cd build

meson setup ..
--prefix=/usr
--buildtype=release
-D default-dnssec=no
-D firstboot=false
-D install-tests=false
-D ldconfig=false
-D sysusers=false
-D rpmmacrosdir=no
-D homed=disabled
-D userdb=false
-D man=disabled
-D mode=release
-D pamconfdir=no
-D dev-kvm-mode=0660
-D nobody-group=nogroup
-D sysupdate=disabled
-D ukify=disabled \
-D docdir=/usr/share/doc/systemd-256.4

e

3HaueHMe IapaMeTpoB meson:

--buildtype=release

OTOoT TmapaMeTp IepeomnpenessieT  THUII
HEOITVMM3MPOBaHHbIE TBOMYHBIE (haiiIbI.

-D default-dnssec=no

cObopKu

M0 YMOJTYaHUIO

OTOT mapamMeTp OTKJIIOUaeT SKCIepuMeHTaIbHYI0 rnoaaepskky DNSSEC.

-D firstboot=false

(«debug»),

KOTOPBIN

co3zaer

OTOT MapameTp NpenoTBpalllaeT YCTAHOBKY CJIYKO systemd, OTBeUarolyX 3a HACTPOMKY CUCTEMBbI ITPY IEPBOM
3arrycke. OHu 6ecnionie3nsl B LFS, moTomy 4TO BCE menaeTcst Bpy4yHYIO.

-D install-tests=false

IDTOT MnmapaMmeTp npegoTBpaiiaeT YCTaHOBKY CKOMIIMJIMPOBAHHbIX TE€CTOB.

-D ldconfig=false

OToT mapameTp NpeNoTBpalllaeT YCTAHOBKY lOHMTA systemd, koTopsii 3amyckaer ldconfig mpu kaxkmon
3arpy3Ke CUCTEMbI. DTO OeCIoIe3HO i1 COOPaHHBIX M3 MCXOOHUKOB AUCTpUOYTMBOB, Takux Kak LFS, u
3aMe[JIsIeT 3arpy3Ky. YaaauTe 3TOT apaMeTp, YTOObI BKIIOUNTH 3amyck ldconfig mpu 3arpyske.

258



JInnykc c vyns - Bepens 12.2-systemd-multilib

-D sysusers=false

OTOT MapameTp MpeJoTBpalllaeT yCTaHOBKY CITY>KO systemd OTBeuaronmx 3a HaCTPOKY (aiyioB /etc/group
u /etc/passwd . O6a daita 6bUTM CO3maHbI MPebIAYIIei IJlaBe. DTOT AeMOH Oecrione3eH B cucreme LFS,
IIOCKOJIbKY YUeTHbIE 3aIlCH TI0JIb30BaTejIel CO30al0TCsI BPYUHYIO.

-D rpmmacrosdir=no

OTOT mapaMeTp OTK/IIOYaeT YCTaHOBKY mMakpocoB RPM myis mcnonb3oBanus ¢ systemd, mockonbky LFS He
nogmepskuBaetr RPM.

-D homed=disabled u -D userdb=false
VYrnansier aBe CTy>KObl, UYbM 3aBUCUMOCTY He yaoBaeTBopsitoT LFS.

-D man=disabled

[TpemoTBpalliaeT reHepamyio CIIPaBOYHbIX CTPAHUI], YTOOBI M306€KaTh JOMOJHUTENbHBIX 3aBUCUMOCTEN. MBbI
YCTaHOBMM IPeBapUTEIbHO CreHepUPOBaHHbIE CITPABOYHbIE CTPAHUIIBI )i systemd 13 apXuBa.

-D mode=release
OrTkIr04aeT HeKOTOpble (QYHKIMM, KOTOPbIE Pa3pabOTUMKM CUMTAET SKCIIEPUMEHTATbHBIMA.

-D pamconfdir=no
[TpemotBpailiaet ycTaHOBKY daiiia KoHdurypaimuu PAM, kotopsiit He paboraet B LFS.

-D dev-kvm-mode=60660

[To ymomyanuio mpaBuao udev pasperaer BCceM II0Jb30BaTeNIsIM AOCTYI K /dev/kvm . Pemakroper LFS
CUMTAOT 3TO OMACHBIM. JlaHHAsT OMIIMS TIEpPeoIIpeiesisIeT pa3pelleHye o YMOTYaHWIO.

-D nobody-group=nogroup
Coobiaer nakety, yto ums rpyiibl ¢ GID 65534 - 310 nogroup.

-D sysupdate=disabled

[IpemoTBpaiiaer ycTtaHOBKY MHCTpyMmeHTa systemd-sysupdate. OH mpenHasHaueH IjIs1 aBTOMAaTWMYeCKOTO
OOHOBJIEHMSI OMHAPHBIX IUCTPUOYTMBOB, MOITOMY Oecriosie3eH B 6a30BOM cucTeMbl Linux, coOpaHHOM U3
mcxomHoro koga. Kpome aroro, npu 3arpyske 6yayT BbIIaBaTbCs COOOIIEHMST 06 OIIMOKAX, €CIY OH BKJTIOUEH,
HO He HaCTPOEH JOJIKHBIM 06pasoMm.

-D ukify=disabled
[TpemorBpaiiiaer ycraHoBky ckpumnta systemd-ukify. Bo Bpems1 BbIMTOJIHEHMSI 3TOTO ClieHapus Tpebyercs
monynb Python pefile, kotopsiit He npenoctasmsiercss Hu LES, v BLFS.

CKOMITWJIMPYITE TIaKeT:

ninja

II1s1 HEKOTOPBIX TECTOB TpedyeTrcs dailt /etc/os-release . YTOOBI MPOTECTUPOBATD MTAKET, BHITTOTHUTE:

echo 'NAME="Linux From Scratch"' > /etc/os-release
ninja test

OpuH TecT c MMeHeM systemd:core / test-namespace 3aBeplIwics HeymayHo B cpeze chroot LFS. Hekoropbie
IpyTye TeCTbl MOT'YT He MPOWTH, IIOCKOJIIbKY OHM 3aBUCSIT OT Pas3/IMUYHbIX ITapaMeTPOB KOHOUTypauu siapa.

YcTaHOBUTE MAKET:

ninja install

YcraHoBuTe CIIpaBOYHbIe CTpaHUIIbI:

tar -xf ../../systemd-man-pages-256.4.tar.xz \
--no-same-owner --strip-components=1 \
-C /usr/share/man
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Cospariite daiin /etc/machine-id ~ Heo6xomumblii systemd-journald:

systemd-machine-id-setup

HacrpoiiTe 6a30BYyI0 1I€JIEBYIO CTPYKTYPY:

systemctl preset-all

8.77.2. YcTaHOBKa systemd - 32-6uTHasa Bepcusa

BbhIMToTHMTE OUMCTKY TOC/Ie TIPeabIayIei COOPKM (HaXosICh B KaTajore COOpKM):

rm -rf *

Co3smaiiTe CMMBOJIMUYECKYIO CCBIJIKY, YTOOBI OOOMTM OTCYTCTBUE XSltproc:

1n -sf /bin/true /usr/bin/xsltproc

[TonroTtoBbTe systemd K KOMIVJISIIIANA:

PKG_CONFIG_PATH="/usr/1ib32/pkgconfig"

CC="gcc -m32 -march=i686"

CXX="g++ -m32 -march=i686"

LANG=en_US.UTF-8

meson --prefix=/usr
--sysconfdir=/etc
--localstatedir=/var
--libdir=/usr/1ib32
-Drootlibdir=/usr/1ib32
-Dblkid=true
-Ddefault-dnssec=no
-Dfirstboot=false
-Dinstall-tests=false
-Dldconfig=false
-Dsysusers=false
-Db_lto=false
-Drpmmacrosdir=no
-Dhomed=false
-Duserdb=false
-Dman=false
-Dmode=release

T

- T

CROMIMJIMPYIATE TAKeT:

LANG=en_US.UTF-8 ninja

YcTaHOBUTE MaKeT:

LANG=en_US.UTF-8 DESTDIR=$PWD/DESTDIR ninja install
cp -Rv DESTDIR/usr/1ib32/* /[usr/1ib32

rm -rf DESTDIR

rm -f /usr/bin/xsltproc
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8.77.3. Copepxxnmoe nakera systemd

VYcTaHoB/1eHHbIE
MMpOrpamMMmbi:

YcTaHoB/1eHHbIE
OMoIMOoTeRKM:

Co3gaHHbIe KaTaJIoru:

KpaTtkoe onucaHue
busctl

coredumpctl

halt

hostnamectl

init

journalctl

kernel-install
localectl

loginctl

busctl, coredumpctl, halt (cumBosmueckast ccbiika Ha systemctl), hostnamectl,
init, journalctl, kernel-install, localectl, loginctl, machinectl, mount.ddi
(cumBoMueckast ccblika Ha systemd-dissect), networkctl, oomctl, portablectl,
poweroff (cumBo/Mueckast cchliika Ha systemctl), reboot (cMMBoIMUecKast CChblJIKA Ha
systemctl), resolvconf (cumBommueckast ccpiika Ha resolvectl), resolvectl, runlevel
(cuMmBosMueckast ccbiika Ha systemctl), shutdown (cumBosMueckas CChbIIKAa Ha
systemctl), systemctl, systemd-ac-power, systemd-analyze, systemd-ask-password,
systemd-cat, systemd-cgls, systemd-cgtop, systemd-confext (cumBoJIMUecKasi CCbUIKA
Ha systemd-sysext), systemd-creds, systemd-delta, systemd-detect-virt, systemd-
dissect, systemd-escape, systemd-hwdb, systemd-id128, systemd-inhibit, systemd-
machine-id-setup, systemd-mount, systemd-notify, systemd-nspawn, systemd-path,
systemd-repart, systemd-resolve (cumBoyMueckast ccbljika Ha resolvectl), systemd-
run, systemd-socket-activate, systemd-stdio-bridge, systemd-sysext, systemd-
tmpfiles, systemd-tty-ask-password-agent, systemd-umount (CMMBOIMYECKast CChIJIKA
Ha systemd-mount), telinit (cumBonMueckast ccbuika Ha systemctl), timedatectl n
udevadm

libnss_myhostname.so.2, libnss_mymachines.so.2, libnss_resolve.so.2,
libnss_systemd.so.2, libsystemd.so, libsystemd-shared-256.4.so (B /ust/lib/systemd)
u libudev.so

/etc/binfmt.d, /etc/init.d, /etc/kernel, /etc/modules-load.d, /etc/sysctl.d, /etc/systemd, /
etc/tmpfiles.d, /etc/udev, /etc/xdg/systemd, /ust/lib/systemd, /usr/lib/udev, /usr/
include/systemd, /usr/lib/binfmt.d, /usr/lib/environment.d, /usr/lib/kernel, /usr/lib/
modules-load.d, /usr/lib/sysctl.d, /ust/lib/systemd, /ust/lib/tmpfiles.d, /ust/share/doc/
systemd-256.4, /usr/share/factory, /usr/share/systemd, /var/lib/systemd u /var/log/
journal

Wcnonb3yeTcs A1 caMoaHa/M3a M MOHUTOpUHTra 1MHbI D-Bus

Wcnonb3yercss i1 M3BJAEYEHMST OAMIIOB TMaMSITM W3 JKypHaIa
systemd

O6bIuHO BhI3bIBaeT shutdown c mapameTpom -h , 38 UCKJIIOUEHMEM
Cy4JaeB, KOT/Ia YPOBEHb 3ammycka yyke paBeH 0, Torma OH OChUTaeT
APy CUrHaJl Ha OCTAaHOBKY CUCTEMBI, KpOMe 9TOro OormMeudaeT B
daitse /var/log/wtmp , UTO CHCTEMAa OTK/IIOUAETCS

Wcrionb3yeTcs 151 UTeHNs ¥ UBMEHEHMST UMEHM XOCTa U CBSI3aHHbIX
C HMM HaCTPOeK

[TepBbIil mpoleCC, KOTOPbIV 3allyCKaeTCs TMOC/e MHULMAIMU3AIN
obopymoBaHus; init 6epeTt Ha cebst IPOLIECC 3arpy3KyM U 3aITyCKaeT
MPOIIECChl, YKa3aHHble B €ro KOH(UTypaluMOHHBIX Gdaiviax; B
IaHHOM CJIy4ae, OH 3aIryckaeT systemd

Wcrionb3yeTcst [Jis UYTeHUsT COIePsKMMOro sKypHasia systemd

Wcnonb3yercs nisi mobaBieHus M ymajeHuss oOpas3oB suapa u
initramfs B /boot 1 u3 Hero. B LFS 310 menaercsa Bpyunyio

MCHOJIbSyeTCH OJIg 4YTeHus U M3MEHEHMSA HaCTPOEK JIOKaJIn U
PaCKIaAKIM KJIaBUATYPbI

Vcronb3yeTcs IJi1 camMoaHa/M3a M KOHTPOJsST coctossHust Login-
MeHekepa systemd
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machinectl

networkctl

oomctl

portablectl

poweroff

reboot

resolvconf

resolvectl

runlevel

shutdown

systemctl

systemd-ac-power

systemd-analyze

systemd-ask-password

systemd-cat

systemd-cgls

systemd-cgtop

systemd-creds

systemd-delta

systemd-detect-virt

JInnykc c vyns - Bepens 12.2-systemd-multilib

Vcmonb3yercs [Ojie  caMoOaHaau3a M KOHTPOJS  COCTOSTHUSI
IUCrieTyepa BUPTYATIbHOM MalllMHBI Y PETUCTpaly KOHTETHEPOB
systemd

Vcnonbp3yeTcs OJis caMOaHa/IM3a ¥ HAaCTPOMKY COCTOSIHUST CETeBbIX
COeIMHEHNI HACTPOEHHbIX C MOMOIIIbIO Systemd-networkd

VYipasiisieT 1eMOHOM systemd, OTBeualolMM 32 HEXBATKy NaMsTU
(OOM)

Ucnonb3dyercs O NOOKIIOYEHUS  WIM  OTCOEOUHEHUS
IIEPEHOCUMBIX CTY3KO OT JIOKAJIbHOV CUCTEMBI

Haer xomMaHAy SIAPY OCTAHOBUTH PAOOTY CUCTEMbBI U BBIKJIIOUUTH
komrbioTep (cmotpuTte halt)

Iaet ykazaHue siapy nepesarpysutb cucremy (cmorpute halt)

Peructpupyer DNS cepBep 1 koHpUrypaumio gqomeHa ¢ rmoMoIIbio
systemd-resolved

Ornpasiiger yIpapISIoONMe KOMAaHAbl AVCIIETYEpPY paspelieHus
CeTeBbIX VIMEH WJIM paspellaeT HOMeHHbIe MMeHa, agpeca IPv4 u
IPv6, 3amcu DNS u cj1ysk6b1

BosBpaiiaeT mpembiAyLIMi M TEKYIIUMI YPOBHM 3allyCcKa B
COOTBETCTBUM C JAHHBIMM U3 /run/utmp

OrkiouaeT cucreMy 6e30macHbIM 00pa3oM, OTIIPABJISII CUTHAJIbI
BCEM IIpolieccaM M YBEIOMJISII BCeX BOIIEAIINX B CUCTEMY
[1oJIb30Baresien

Vcronb3yeTcs Ajisi caMOaHasM3a M KOHTPOJIS COCTOSTHMSI CUCTEMBI
Y yIIpaBJIeHUs CITy>KOaMu

COO6LLI3€T, IIOOK/IIOYEeHa JIM CUCTeMa K BHEIIHEMY MCTOUYHUKY
IMMUTaHUS.

I/ICHOJII:BYQTCSI OJIsi  aHa/in3a IIPOU3BOAUTEJIbHOCTM  3aIlyCKa
CUCTEMBI, a TaKXKe [IOJIsSI BbISIBJIEHU A HpO6)'I€MHbIX MO,JIYJ'IQI‘/JI systemd

Wcnonb3yeTcs [ 3ampoca CUCTEMHOIO TMaposisi WM MaposibHOMN
(dbpasbl OT MOJIb30BaTessI C MOMOIIBIO COOOIIEHNS, YKa3aHHOTO B
KOMaHAHOM cTpoke Linux

Ucnonb3yercs ayis coegviHeHyust BhIXOOHbIX maHHbIX STDOUT n
STDERR mnpotiecca c sxypHanom systemd

PexypcBHO OTOOpaskaeT COmEpPsKMMOE BBIOPAHHON MepapXum
rpynn yrpasieHus: Linux(cgroups) B Buie nepeBa

Oro6paskaeT TpyIIbl YIIPaBaeHNs, B JIOKAJIbHOV MepapXuu IPyIIn
yrpasieHus: Linux, ymopsimoueHHble IO 3arpyske Ipoleccopa,
MaMSITH U AVICKOBOTO BBOZA-BbIBOZA

OrobpaskaeT 1 06pabaTbIBaeT YUETHBIE TaHHbIE

Hcmnonb3yercs IUTST UaeHTUdOUKaIN " CpaBHEHUST
KOHOGUTYpAlMOHHBIX (aijioB B /etc , KOTOpPbIE MEepPEOIPeesioT
3HAYEeHUS TI0 YMOJTYAHUIO U3 /usr

Ompenenisiet, paboTaeT JiM CUCTEMA B BUPTYaJIbHOM OKDPY>KEHUM, U
COOTBETCTBYIOILIMM 06pa3oM HacTpauBaet udev
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systemd-dissect

systemd-escape

systemd-hwdb

systemd-id128
systemd-inhibit

systemd-machine-id-setup

systemd-mount

systemd-notify

systemd-nspawn

systemd-path

systemd-repart

systemd-resolve

systemd-run

systemd-socket-activate
systemd-sysext
systemd-tmpfiles
systemd-umount

systemd-tty-ask-password-agent

telinit

timedatectl

udevadm
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Ucnonb3yercs Ojis1 OpoOBepKM OOPA30B [OMCKOB OIEPaIIOHHON
CUCTEMbI

MCHOJ’II:BYGTCH OJis SKpaHMPOBAaHMS CTPOK [JIsd BKJIIOUEHMS UX B
MEeHa IOHUTOB systemd

Vcrnonb3yercs [Ji yrpaBiaeHUs 6a3oi HJaHHBIX OOOPYAOBAHMS
(hwdb)

I'enepupyer u BeiBoguT ctpoku id128 (UUID)

Vcrmonb3yercss Iy BBINOJHEHMSI IIPOrpaMMbl C BKJIIOUEHHOM
GJIOKMPOBKO BBIKJIFOUEHMSI, peKMMa OKMUIAHUS MU Oe3meicTBuS,
IpeIoOTBpAIllAloIiell  BBINOJHEHMEe  TakKuX  OEeNCTBMIA,  Kak
BBIKJTIOUEHME CUCTEMBI, IO 3aBepIleHus mpolecca

Ucnonb3yeTcss UHCTpyMEHTaMM YCTaHOBIIVKA 11 MHULIMAIU3ALUN
upeHTuMKaTOpa MallMHbI, XPaHSIIErocss B /etc/machine-
id , BO BpeMsl YCTAaHOBKM CO CJIYYallHO CTreHepMpPOBAHHBIM
UIeHTU(HMKATOPOM

HCHO)’H:BYQTCH JJIsI BpEMEHHOI'o N dBTOMaTM4€CKOro
MOHTHUPOBAHMS OMCKOB

I/ICHOJIb3yeTCH CKpUIITaMIA C.T[Y)K6 oJid yBEeOOMJIEHUS CUCTEMbI
MHIaJan3aumnumn 006 M3MEeHeHUN craryca

Wcnonb3yercs miis 3amycka komaHabl wv Bceii OC B JIerkOBeCHOM
KOHTEfHepe MPOCTPAHCTBA UMEH

I/ICHOJIb3yeTC$I JJIs1 UTeHMS CUCTEMHBIX U ITOJIb30BATEJIbCKMNX HYTGIZ

Vcronb3yeTcs AJis yBeIMUeHus v JoOaBIeHus pa3aesioB B TaOIUILy
paszesios, Korga systemd McIionb3yeTcst ¢ 06pa3oM OneparyioHHOM
CUCTEMBI (HalpuMep, KOHTEHEPOM).

Vcrnonb3yeTcs o151 paspelieHns JOMeHHbIX MMeH, agpecoB [IPV4 u
IPv6, pecypcHbix 3ammceir DNS u cirysx6

I/ICHOHBBYGTCH OJIs1 CO30aHMs M 3alTyCKa BpEMEHHOI'O IOHMUTa .service
WJin .scope, a TaKXKe 3aIlyCKa B HEM YKaSaHHOI‘/JI KOMaH/bI. oT10
IMOJIE3HO OJId ITPOBEPKU IOHUTOB systemd.

I/ICHOHBBYGTCH OJIs1 TIDOCYIIMBAHMS COKETOB I 3allyCKa ITpoulecca
IMpU YCIIEITHOM IMOAK/TIOUEHMHA K COKETY

AKTUBUpPYET 06pasbl CUCTEMHbBIX PaCIIMPEHUIA

Co3smaet, yoanasieT ¥ OYMIIAET M3MEHSIEMbIe ¥ BpeMeHHbIe (aiiyib
M KaTaJlorM Ha OCHOBe (opmara M MeCTONoJIOKeHusT (aiiia
KOH(UTypauym, yKasaHHOro B tmpfiles.d

PasMoHTHMpYeT TOUKM MOHTUPOBAHMUS

W cnonb3yeTcs 4151 COCTaBIeHMSI CITICKA W/M 00paboTKM ouepenn
3arpoCOB MapoJIs

Coob1aer init, Ha KaKO¥ YPOBEHb BITIOJIHEHNS CJIeAYeT MEePENTI

MCHOJIbSyeTCH OJIs UYTeHUsa M M3MEHEeHUS CUMCTEMHOI'O BpeMeHU U’
CONMYTCTBYIOIIMX HACTPOEK

YHMBepCaJIbHbIN MHCTPYMEHT aAMUHUCTPUPOBaHMS udev, KOTOPbIN
yIpaBjsieT JeMoHoM udevd, mpemocrasisieT MHGOpMAIIo 13 6a3bl
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libsystemd
libudev
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maHHbIX obopymoBaHus Udev, oOTclIekuBaeT uevents, OKUIAET

3aBepIlieHMs uevents, TeCTUpyeT KOHGUTypaluio udev 1 3arycKaeT
uevents [l JAHHOTO YCTPOJICTBA

OcHoBHast 6ubmoreka systemd

bubnmoreka mocrymna Udev k nHdopmaiym 06 yCTponcTBax
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8.78. D-Bus-1.14.10

D-Bus 310 crcTemMa MeKITpOIIeCCHOTO B3aMMOIEMCTBIS, peayn3yrolias mmuHy coobiennii. D-Bus npegocrasiisieT
CUCTEMHOTO JieMOHa (JIJIT TaKUX COOBITUI, KaK «J0OaBeHe HOBOTO aIlllapaTHOTO YCTPOMCTBA» MU «M3MeHEeHUe
ouepeny TevaTu»), ¥ JeMOHa ceaHCa BXOHa B CUCTEMY [Jisl KaKIOTO IOJIb30BaTesis (OISl OOLIMX MOTpeGHOCTeN
IPC cpenu mosib3oBaTeabCKUX MpuioskeHnii). Kpome Toro, mmHa cooOIIeHNI TOCTPOEHAa MOBEPX OOIIEN CXEMbI
B3aMMHOM Tepeayy COODOIIeHNI, KOTOPast MOKET MCIIO/Ib30BaThCsI JIIOOBIMM ABYMS IIPWIOKEHUSIMY JIJIST TIPSIMOTO
B3aMMOIeiCcTBMS (6e3 MCIIOIb30BaHMSI IEMOHA IITMHbBI COOOIIIEHNN).

IIpubusuTeIbHOE 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMCKOBOE 19 MB
MPOCTPAHCTBO:

8.78.1. YctaHOBKa naketa D-Bus

INonrorosrre D-Bus kK koMImIssLum:

./configure --prefix=/usr
--sysconfdir=/etc
--localstatedir=/var
--runstatedir=/run
--enable-user-session
--disable-static
--disable-doxygen-docs
--disable-xml-docs \
--docdir=/usr/share/doc/dbus-1.14.10 \
--with-system-socket=/run/dbus/system_bus_socket

s

3HaueHNe TapaMeTPOB HACTPOVKMU:

--runstatedir=/run U --with-system-socket=/run/dbus/system_bus_socket

[TapameTp ycraHaBiuBaeT pacronoxkenne PID-daia M cokera cCUCTEeMHOM IIMHBI B /run  BMECTO
yCTapeBIIero /var/run

--enable-user-session

OTO rapaHTupyeT, uTo OHUT-(aibl (service u socket) D-Bus gemona Systemd 6ymyT ycTaHOBJEHbI AJIsI
Kaxkzoro mnosib3oBaresiss. OHu 6ecriosie3Hbl (HO ITpy 3ToM 6e3BpeiHbl) pu 6a3oBon ycraHoBke LFS, ogHako nx
MOYKHO MCITOJTb30BaTh 1ociie nepecoopku systemd ¢ monaepskkoit PAM B BLEFS.

CROMIMJIMPYIATE TIAKeT:

‘make ‘

YT06BI IMPpOTECTMPOBATD ITAKET, BBIIIOJIHUTE!

make check ‘

MHor1e TeCTbl OTK/TFOUEHBI, TOCKOJIbKY JIJIST HUX TPEOYIOTCS TOTOJHUTEIbHbIE ITaKeThl, KOTOpPbIe He BKIIIOYEHBI B
LFS. MHcTpyKumm 1o 3aIycKy IMOJIHOTO Habopa TeCTOB MOXKHO HaT B kHuze BLFS.

YcTaHOBUTE ITAKeT:

make install ‘

Co3maiiTe CMMBOJIMUECKYIO CChIIKY, YTOObI D-Bus 11 systemd Morv 1CIioib30BaTh OOMH 1 TOT ke daiiyi machine-id :

ln -sfv /etc/machine-id /var/lib/dbus
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8.78.2. Copgepxumoe naketa D-Bus

VYcraHoB/1eHHbIE dbus-cleanup-sockets, dbus-daemon, dbus-launch, dbus-monitor, dbus-run-session,
MIporpaMmbi: dbus-send, dbus-test-tool, dbus-update-activation-environment 1 dbus-uuidgen
YcraHnoB/ieHHbIE libdbus-1.s0

OMOIMOTEeKN:

Co3gaHHbIE KaTaJIOTM: /etc/dbus-1, /usr/include/dbus-1.0, /usr/lib/dbus-1.0, /usr/share/dbus-1, /usr/share/
doc/dbus-1.14.10 u /var/lib/dbus

KpaTtkoe onucaHue

dbus-cleanup-sockets MCIIO/Tb3YEeTCS [IJIS yIaJeHNsI OCTaBIIMXCSI COKETOB B KaTajiore

dbus-daemon HemoH 1mHbI coobennit D-Bus

dbus-launch 3anyckaet dbus-daemon 13 ciieHapyst 060JIOUKM

dbus-monitor OrcieskuBaeT COOOIIEHMS, TPOXOAMIIEe Yepe3 IIMHY
coobiennit D-Bus

dbus-run-session 3amyckaeT 3Kk3eMIiuisip mmHbl dbus-daemon u3 cieHapus
0060JI0YKM 1 3aITyCKAEeT YKAa3aHHYIO ITPOrpaMMy B TOM CeaHce

dbus-send OrmnpasiisieT cooOleHne Ha MHYy coobiennii D-Bus

dbus-test-tool WHcTpyMeHT, moMoraiomuii makeram tectuponatb D-Bus

dbus-update-activation-environment OGHOB/IIET  MepeMeHHble  Cpelibl, KOTOpble  OYmyT
YCTaHOBJIEHBI IJIs1 CEAaHCOBBIX CTYk6 D-Bus

dbus-uuidgen lenepupyer yHMBEpCAJbHbI YHUKAJIbHbBIA UAEHTUDUKATOD
UuUID

libdbus-1 Conepskut pyukimm AP, ucnonbsyembie 1151 CBSI3Y C IIMHOMN

coobiennit D-Bus
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8.79. Man-DB-2.12.1

[Taker Man-DB comep>kuT mporpaMmbl AJ1sI IIOMCKA ¥ MPOCMOTPA CITIPABOYHBIX CTPAHMII.

IIpubusuTeIbHOE 0.3 SBU
BpeMsi COOPKU:

TpebyeMoe AMCKOBOE 43 MB
MMPOCTPAHCTBO:

8.79.1. YcTaHOBKa naketa Man-DB

ITogrorosrre Man-DB k xomnmiaaiinm:

./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

-

3HayeHMe MapaMeTPOB HACTPOIKH:

--disable-setuid
OTkIro4aeT yCTaHOBKY setuid mosib30BaTesTto man Mpy COOPKe MPOrpaMMbl man.

--enable-cache-owner=bin
WsmensteT Baagesbia QaitjaioB 0OILEeCHCTEMHOrO Kallia Ha M0JIb30BaTesIsd bin.

--with-...
OTU TpU apryMeHTa UCIOJb3YIOTCS IJIT HACTPOMKM ITPOTrpaMM IO YMOJTYaHMIO. lynx TeKCcToBbIN Be6-Opaysep
(cM. MHCTPYKIMK 1O ycraHoBke B KHure BLFS), vgrind npeo6pasyeT ncxomHble KOIbI TPOrPaMM BO BXOIHbIE
nannbie Groff, grap yno6en njis Ha6opa rpados B nokyMmenTtax Groff. [Tporpammei vgrind 1 grap o6bIYHO He
HY>KHBI JIJISI ITPOCMOTpa CIIpaBOYHbIX cTpanuil. Ouu He BxomaT B coctaB Kuur LFS i BLFES, Ho BbI MOXkeTe
YCTaHOBUTDb MX CAMOCTOSITETbHO TTocye coopku LFS.

CROMIIMJIMPYIATE TIAKET:

‘make

YTOo6BI MPOTECTUPOBATH MAKET, BHITIOJTHUATE:

‘make check

YcTaHoBUTe 1AKeT:

‘make install

8.79.2. He aHrnossblyHble CTpaHuUubl pykoBoAacTB B LFS

B cnenyromien Tabmnile MpuBeAeHbl HAOOPbI CUMBOJIOB, B KOTOPBIX MOTYT OBITh 3aKOAMPOBAHbI CTPAHMUIIbI
pykoBoncTB naketa Man-DB, ycraHaB/mBaeMbie B IUPEKTOPUA /usr/share/man/<11> . Kpome storo, Man-DB
MIPaBUJIbHO OIpeJIesisSieT, MMEIOT JIM CITPaBOYHbIE CTPAHMIIbI, YCTAHOBJIEHHbIE B 3TOM Karajiore, kogupoBky UTF-8.

Ta6muua 8.1. lomycTUMbIe KOAMPOBKY CTAPbIX 8-0MTHBIX CTPAHMI] PYKOBOACTB

S3bIK (Kox) Komuposka |SI3bIK (Kox) Komuposka
Harckuii (da) ISO-8859-1 |Xopsarckuii (hr) ISO-8859-2
Hemenxuii (de) ISO-8859-1 |Benrepckuii (hu) ISO-8859-2
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SI3bIK (Kox) KogupoBka |SI3bIK (Koxm) Koguposka
AHrnmiickui (en) ISO-8859-1 |SImoHckwmii (ja) EUC-JP
Ucnanckui (es) ISO-8859-1 |Kopeiickuii (ko) EUC-KR
OcroHckuii (et) ISO-8859-1 |JIntoBckmii (It) ISO-8859-13
Ounckmii (fi) ISO-8859-1 |Jatbimickuii (1v) ISO-8859-13
@panmysckuit (fr)  [ISO-8859-1 |Maxkemonckuii (mk) ISO-8859-5
Wpnangckuii (ga) ISO-8859-1 |ITonbckuii (pl) ISO-8859-2
Tammcuiicknii (gl) ISO-8859-1 |PymbiHCKMII (10) ISO-8859-2
Wuponeswiickuii (id) [ISO-8859-1 |Pycckmii (ru) KOI8-R
Wcnangckmii (is) ISO-8859-1 |CrnoBatkuii (sk) ISO-8859-2
WranbsHckui (it) [SO-8859-1 |CinoBenckuii (sl) [SO-8859-2
Hopseskckuit 6ykmosn |ISO-8859-1 | Cep6ckumit maTuHCcKmiz (sr@latin) ISO-8859-2
(nb)
Toymanackmii (nl) ISO-8859-1 |Cepbckmii (sr) ISO-8859-5
HopBseskckuit ISO-8859-1 |Typeuxmnii (tr) ISO-8859-9
HIOHODPCK (nn)
Hopseskckuit (no) ISO-8859-1 | Ykpamuckmii (uk) KOI8-U
ITopryranbckuit (pt) [ISO-8859-1 |BberHamckumii (Vi) TCVN5712-1
[IBemckuii (sv) ISO-8859-1 | Vmporuenusiit kutaickuii (zh CN) |GBK
Bbenopycckmii (be)  |CP1251 VYIpoliieHHbIN kutayickmii,| GBK
Cunranyp (zh_SG)
Bonrapckmnii (bg) CP1251 TpaguIMOHHbIN kutanckumit,| BIGSHKSCS
T'oukonr (zh_HK)
Yerwrckuii (cs) ISO-8859-2 | TpaguioHHbI kutarickmii| BIG5
(zh_TW)
I'peuecknii (el) ISO-8859-7

% IIpumeuanmue

CTpaHI/ILIbI PYKOBOACTB Ha A3bIKaX, KOTOPbI€ HE YKa3aHbl B CIIMCKE, HE IMMOAOEP>KMBAIOTCA.

8.79.3. Copepxxumoe nakera Man-DB

VYcraHoB/1eHHbIE accessdb, apropos (ccbuika Ha whatis), catman, lexgrog, man, man-recode, mandb,
MIporpaMmbi: manpath, n whatis

YcTaHoB/1eHHbBIE libman.so 1 libmandb.so (o6e B /usr/lib/man-db)

OMOIMOTEeKN:

Co3gaHHbIe KaTaJIoru: /usr/lib/man-db, /usr/libexec/man-db u /usr/share/doc/man-db-2.12.1

KpaTkoe onucaHue

accessdb BreiBoguT comepskumMoe 6a3bl JaHHbIX Whatis B ymo6ounTaemoii opme.

apropos BrinosHsieT mouck B 6a3e maHHbix whatis 11 oro6paskaeT KpaTkoe OnycaHue CUMCTEMHBIX KOMaH/I,
ConepsKallMX 3aJaHHYI0 CTPOKY

catman Co3smaeT win OGHOBJISIET MPeBAPUTETHHO OT(GOPMaTHPOBaHHbIE CTPAHUIIBI PYKOBOACTB
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lexgrog
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manpath

whatis

libman

libmandb

JInnykc c vyns - Bepens 12.2-systemd-multilib

OrobpaskaeT OMHOCTPOYHYIO CBOAHYIO MH(POPMALIMIO O JTaHHOM CTPaHUIIE PYKOBOMACTBA
®dopmaTupyeT 1 oTobpaskaeT 3arpoIIeHHYIO CTPAHUITy PYKOBOACTBA

[Tpeo6pasyeT cTpaHMIIbI PYKOBOACTBA B APYT'YIO KOAUPOBKY

Co3smaet win o6HOBIIsIeT 6a3y JaHHbBIX wWhatis

Oto6paskaer comepskumoe nepemenHoit SMANPATH mmn (ecsim nepemenHas SMANPATH e
yCTaHOBJIEHA) COOTBETCTBYIOIIMI MYTh MOMUCKA, ONpenessieMblii B HacTporkax man.conf u B
I10J1b30BaTe/IbCKOM OKPY>KeHUI

BrinosHsieT mouck B 6a3e gaHHbIX whatis 1 oToO6paskaeT KpaTKie ONMCaHusT CUCTEMHbBIX KOMaH/I,
B KOTOPBIX B OIMMCAHUM KJIFOUEH YKa3aHO MICKOMOE CJIOBO

BxitiouaeT moamepykKy man BO BpeMsI BbITIOJTHEHMS

BxitiouaeT moaaepykKy man BO BpeMsI BbIIIOJTHEHMS
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8.80. Procps-ng-4.0.4

[Taket Procps-ng comep>kKuT nmporpaMmbl 1Jisi MOHUTOPUHTA ITPOLIECCOB.

IpubausuTeIbHOE 0.1 SBU
BpeMs COOPKM:

TpebyeMoe AMCKOBOE 26 MB
MPOCTPAHCTBO:

8.80.1. YcTaHOoBKa nakeTta Procps-ng

ITogroroBbTe Procps-ng K KOMIMISILIVN:

./configure --prefix=/usr \
--docdir=/usr/share/doc/procps-ng-4.0.4 \
--disable-static \
--disable-kill \
--with-systemd

3uauenne napamerpa configure:

--disable-kill
IToT MmapameTp oTKIouaeT c6opky komanbl Kill; ona 6ymeT ycraHosseHa u3 rmakera Util-linux.

CROMIIMJIMPYIATE TIAKET:

make src_w_LDADD='$(LDADD) -lsystemd'

YTo6bI 3aIyCTUTh HAOOP TECTOB, BHITIOJTHUTE:

chown -R tester .
su tester -c "PATH=$PATH make check"

N3BecTHO, UTO TecT ps with output flag bsdtime, cputime, etime, etimes 3aBepIllaeTCs HeyIAYHO, €CJIM SIAPO XOCTa
co6paHo C BBIKJ/IIOUEHHBIM ITIapaMeTpOM CONFIG_BSD_PROCESS_ACCT

VYcTaHoBuUTe TaKeT:

‘make install

8.80.2. Copepxumoe naketa Procps-ng

YcTaHoB/1eHHbIE free, pgrep, pidof, pkill, pmap, ps, pwdx, slabtop, sysctl, tload, top, uptime, vmstat,
MporpamMmbI: w 1 watch

YcTaHnoB/1eHHbIE libproc-2.so

OMOINOTEKM:

Co3gaHHbIe KaTaJI0Tu: /usr/include/procps u /usr/share/doc/procps-ng-4.0.4

KpaTtkoe onucaHue

free CoobriaeT 06beM CBOOOTHOM M MCIOJIb3yeMOM aMsITH (Kak hu3mnuecKoit, Tak 1 ¢aisia MOoaKauKn)
B CUCTEME.

pgrep BbINosTHSIET TOMCK MPOIIECCOB HAa OCHOBE MX MMEHM U APYTUX aTpubyTOB

pidof Coobiaer PIDbI yKazaHHBIX ITPOTpaMM

pkill OrnpaBKa CUTHAJIOB IMPOIECCaM Ha OCHOBE MX MMEHM U APYTUX aTpubyTOB

pmap Komanga BbIBOOMUT [deTajbHYIO MHGOpMAIUi0 00 MCIIOJIb30BaHME OIEpPAaTMBHON IMaMSITU
mporeccammu

ps CrMCOoK 3amyIeHHbIX MTPOIIECCOB
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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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8.81. Util-linux-2.40.2

[Taker Util-linux comepskuT pasinuHble CIy>keOHbIe porpaMmbl. Cpenyt HUX YTUJIATBI IJ1s paboThI ¢ (HailyIoOBbIMU
CUCTeMaMM, KOHCOJISIMU, pas3fesiaMi ¥ COOOIIEHUSIMM.

IIpubansuTeIbHOE 0.5 SBU
BpeMsI COOPKM:
Tpebdyemoe my1cKOBOE 315 MB
MPOCTPAHCTBO:

8.81.1. YcTaHoBKa naketa Util-linux

IMonrorosrre Util-linux K KOMIWJISIIINNA:

./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 \
ADJTIME_PATH=/var/lib/hwclock/adjtime \
--docdir=/usr/share/doc/util-linux-2.40.2

TS

[TapameTpsl --disable u --without mpemoTBpalllalOT MOSIBJIEHME TMPEIYIIPEKIeHNi O COOpPKe KOMIIOHEHTOB,
IJIST KOTOpBbIX TpeOyroTcsl makeThbl, oTcyTcTByromme B LFS, mam koTopsie HecoBMeCTMMBI € MpOTrpaMMaMu,
YCTaHOBJIEHHBIMM JPYTMMM MTaKeTaMMU.

CROMIIMJIMPYIATE TIAKET:

make

[To skenauuio cosmante GUKTUBHBIN ait /etc/fstab  AJIST BHITTOJHEHMS IBYX T€CTOB U 3aITyCTUTE HAGOP TECTOB
OT MMEHU I10JIb30BaTeJIs 6e3 [TOJIHOMOUMIA root:

. IIpenynpexagenne

3amyck Habopa TeCTOB OT MMEHM I0JIb30BaTeJIsI root MOXKET IMOBPEIUTD Ballly cucteMmy. YTOObI 3aITyCTUTh
tectsl, onumust CONFIG_SCSI DEBUG pna sapa mo/mbkHa ObITh JOCTYIIHA B TEKyIel paboTarolien
CUCTeMe U JOJKHA ObITh COOpaHa Kak MOOY/ib. BKitoueHue eé B simpo OymeT mpepbiBaTh 3arpysky. JIist
MIOJIHOTO OXBaTa TeCTaMy B CUCTEMY HEOOXOAMMO yCTaHOBUTb Apyrue makeTsl u3 BLFS. Tlo skenanuio,
9TOT TECT MOXKHO 3aITyCTUTD ITOCJIE 3aTPy3KM B TOTOBYIO cuctemy LEFS:

bash tests/run.sh --srcdir=$PWD --builddir=$PWD \

touch /etc/fstab
chown -R tester .
su tester -c "make -k check"

TecTbl ¢ ycecmkumu ccolikamu 3aBeplilaTcsl Heymadyel, ecay B siipe XOCTa He BKJIIOUeHa Omiusi CONFIG_CRYPTO_
USER_API_HASH  WJIM He BKJIIOUEHO HMKaKMX OIINiA, obecreunBaonmx peanmsannio SHA256 (Hanpumep, CONFIG_
CRYPTO_SHA256  myiu CONFIG_CRYPTO_SHA256_SSSE3 , ecju IIpolleccop mnopaepkuBaer MHCTpyKuuu SSE3).
Kpome Toro, Tecr Isfd: inotify 3aBepimTcs HeymauHO, eciu Onius siapa CONFIG_NETLINK_DIAG He BKJIIOUEHa.
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YcTaHoBUTE TAKeT:

‘make install

8.81.2. YcTaHoBKa Util-linux - 32-6uTHaa Bepcus

BbInosiHMTE OUMCTKY TIOCIIE TTPeAbIAYILeii COOPKM:

‘make distclean

[TepeumenymTe MHCTPYMEHT, KOTOPbIN HEOOSI3aTeIbHO, YTO OyIeT MCIOIb30BaThbCsI CKpUIToM configure, HO GymeT
COO0IIaTh O HEOOMYCTUMBIX Iy TSIX 1Ji1 multilib-c6opok.

mv /usr/bin/ncursesw6-config{, .tmp}

INonrorosrre Util-linux K KOMIWISLINNA:

CC="gcc -m32" \
./configure ADJTIME_PATH=/var/lib/hwclock/adjtime \
--host=i686-pc-linux-gnu \

--libdir=/usr/1ib32 \
--runstatedir=/run \
--sbindir=/usr/sbin \
--docdir=/usr/share/doc/util-linux-2.40.2 \
--disable-chfn-chsh \

--disable-login
--disable-nologin
--disable-su
--disable-setpriv
--disable-runuser
--disable-pylibmount
--disable-liblastlog2
--disable-static
--without-python

—

BoccTraHnoBute paHee nepeMMeHOBaHHbIN MHCTPYMEHT:

‘mv /usr/bin/ncursesw6-config{.tmp, }

CKOMITMWJIMPYITE TIaKeT:

‘make

YcTaHOBUTE TTAKeT:

make DESTDIR=$PWD/DESTDIR install
cp -Rv DESTDIR/usr/1ib32/* /[usr/1ib32
rm -rf DESTDIR
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8.81.3. Cogepxnmoe naketa Util-linux

YcTaHoB/IeHHbBIE
MMpOrpamMmbi:

YcTaHoB/1eHHbBIE
OMOIMOTeKM:

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, i386 (ccpuika Ha setarch), ionice, ipcmk, ipcrm,
ipcs, irqtop, isosize, Kill, last, lastb (ccpiika Ha last), ldattach, linux32 (link to
setarch), linux64 (cchuika Ha setarch), logger, look, losetup, 1sblk, Iscpu, Isipc, Isirq,
Isfd, Islocks, Islogins, lIsmem, lsns, 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 (ccouika Ha setarch), unshare,
utmpdump, uuidd, uuidgen, uuidparse, wall, wdctl, whereis, wipefs, x86_ 64 (ccbuika
Ha setarch) u zramctl

libblkid.so, libfdisk.so, libmount.so, libsmartcols.so u libuuid.so

Co3gaHHbIe KaTaJIoru: /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

KpaTtkoe onucaHue

addpart
agetty
blkdiscard
blkid
blkzone
blockdev
cal

cfdisk
chcpu
chmem

choom

chrt
col

colcrt

colrm
column

ctrlaltdel

delpart
dmesg

eject

Coobmraer simpy Linux o HOBBIX pasmesax

OTKpbIBaeT MOPT tty, 3ampalimBaeT UM IJiT BXOZa, a 3aTEM BbI3bIBaeT mporpamMmy login
Ouniiaet ceKTopa Ha YCTPOMCTBE

YTuira KOMaHIHOM CTPOKY IJ1s1 BbIBOAA aTpUOYTOB GJIOYHOTO YCTPOMCTBA
Wcnonb3yeTcs i yIpaB/IeHUsT 30HMPOBAHHBIMYM GJIOYHBIMM CHCTEMaMM XpaHeHMSsI
[To3BosisteT moJIb30BaTESIM BbI3bIBATh i0Ctl 6JI0YHOrO YCTPONCTBA M3 KOMAHIHOM CTPOKU
OrobpaskaeT MpOCTOi KaJIeHAaph

VYrpaBiiseT Tabsuiien pasgesoB JaHHOTO YCTPOMCTBA

W3meHsieT cOCTOSIHME ITPOIIECCOPOB

HacrtpanBaet namstb

Orob6paskaet u peryimpyer otleHKn OOM-Kkiller, ucronb3yemsle )1 ONpeaesIeHNs TOr0, KaKoi
IIPOLIECC CJIeAyeT 3aBepIINTh IIepPBbIM, Koraa B Linux sakaHuMBaeTCs aMsITh

Mauumnyaupyet arpubyTamMu Mpolecca B peskumMe peajbHOrO BpeMeHM
OwuibTpyeT 06paTHbIE IEPEHOCHI CTPOK M3 BXOIHOT'O MTOTOKA

OwubTpyeT JaHHbIE, BblIaBaeMble KOMaHA oM nroff Ha TepMIHAIbI, Y KOTOPBIX OTCYTCTBYET DS,
BO3MOXXHOCTE€I, HallpuMep, OTOOpaskeHue MepeuepKHYThIX CMMBOJIOB WJIM BEPXHUX Y HVDKHMUX
VHEKCOB

OubTpyeT BbIBOJ, YKa3aHHBIX CTOJIOIIOB
dopmatupyeT 3aaHHbIN (aiiyl B HECKOJIBKO CTOJIOIIOB

YcranaBmmBaer st komOmHaruy  cumBosiioB  Ctrl+Alt+Del  KecTKylo MM MSTKYIO
repe3arpysKy

3ampammBaet y simpa Linux yganeHnne pasmenia
BriBomuT 3arpy3ouHbie cOOOIIEHUS SIapa

W3BnekaeT cbeMHbIN HOCUTEIb
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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
look

losetup
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[IpegBapuTesibHOE BbIAEIeHNE MecTa Tof, (ai
Mauumnyaupyet Tabiauiel pasaesioB yKa3aHHOTO YCTPOVCTBA
[TogunThIBaeT CKOJIBKO CTPAHMIL TPUIOSKEHME XPAHUT B MAaMSITH Siipa

Haxomut daiioBylo cucteMy 1o METKe MY YHUBEPCATbHOMY YHUKAJIbHOMY UIEHTU(DUKATOPY
(UUID)

[TpencraBiser coboii nHTEpdeic KOMaHIHOV CTPOKU K Gubamoreke libmount mjis paGoThI C
dannamu mountinfo, fstab n mtab

OcymectBiisieT 6;10KMPOBKY (aiiia, a 3aTeM BBITIOJIHSIET KOMAaH/LY, He CHMMas 6JIOKMPOBKY
Wcnonb3yeTcs 47151 TPOBEPKU U, TIPU HEOOXOAMMOCTH, BOCCTAHOBJIEHNUS (DAIJIOBbIX CUCTEM
BbInosHsIeT MpoBepKy 11e0CTHOCTH ¢aioBoii cucteMbl Cramfs Ha JaHHOM yCTPOMCTBE
BbIToTHSIET TPOBEPKY 1IeJIOCTHOCTY (ailyioBOV cucTeMbl Minix Ha JaHHOM yCTPOMCTBE

Ouenp 1mpocTasi IporpaMma-obepTka [jis BbINOJHEHME oIepaluii ¢ ApaBepoM sapa
FIFREEZE/FITHAW ioctl

OcBOOOXKIAET HEMCITOb30BAHHbIE GJIOKY CMOHTMPOBAHHOM (haiijIOBOM CUCTEMBI
Pas6upaeT mapaMeTpbl yKa3aHHOM KOMaHHOW CTPOKU
O6benuHsIeT Ty6MKaThl (PaaoB IMTyTeM CO3MaHMS JKECTKUX CChLIOK

CospgaeTr gaMn yKasaHHOro ¢aiia B IIeCTHAALATEPUUHOM, JeCITUUYHOM, BOCBMEPUYHOM WUJIA
ascii-¢gopmare

UuraeT uaM yCTaHaBAMBAeT 3HAueHMe amlMapaTHbIX YacOB CUCTEMbl, Ha3blBaeMbIX TaKKe
yacamu peasbHOro Bpemenu (RTC- Real-Time Clock) mnn vacamu BMMOC (BIOS - Basic Input-
Output System)

CumBosibHas CChIJIKA Ha setarch

Yuraer uaM yCTaHaBIMBAET KJIaCC U MPUOPUTET 0OPabOTKYM BBOAA/BbIBOMA AJISI IIPOTPAMM
Cospgaet pasanuHble pecypchbl MeskporeccHoro B3anmopeiicTsus (IPC)

VYnasnseT ykasaHHbIN pecypc MexkiporeccHoro B3anmomeiictsus (IPC)

IIpemocrasnsier nadopmaryio o cocrossaum IPC

OTrob6paskaeT MHGOPMALIMIO O CYETUMKE ITPEPBIBAHNIA siipa B cTue top(1)

Coob1aer o pasmepe $HaitioBoii cucTeMsbl iS09660

[TocplaeT cUrHasIbI IpoOLIeCCam

[TokasbIBaeT, Kakue MMOIb30BaTe M B MTOCJIEIHMI pa3 BXOAVUIN (M BBIXOAVIJIN), BBITIOTHSIS TIOUCK
B daiyie /var/log/wtmp ; KpOMe 3TOrO IOKa3bIBaeT MH(OpMAaLMIO O 3arpy3Ke CUCTEMBI,
3aBepIleHre paboThl M M3MEHEHUSIX YPOBHS BBITTOTHEHMS

ITokasbiBaeT HeyaauHble TOMbITKY BXOA B CMCTEMY, 3aperMCTpUPOBaHHbBIE B /var/log/btmp

Ha3nauaeT ycTpoiiCTBY MOC/I€10BaTeIbHOTO AOCTYIIA AJITOPUTM, OMpeesISIOIINA AUCHUTUINHY
006CITY>KMBaHMST 3TOTO YCTPOICTBA

CumBoMyecKkasi ccblyika Ha setarch

CumBoMyeckas ccblyika Ha setarch

HobasnsieT ykazaHHO€e COOOIIeHMEe B CUCTEMHBbIN SKypPHaJ

Oro6paskaeT CTPOKM, HAYMHAIOIIVECS C YKAa3aHHO MOC/IeI0BaTeIbHOCTY CMBOJIOB

HacrpauBaer u ynpaBiisieT yCTpoyicTBaMu Tuia loop
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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

rtcwake

script
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BoiBoguT nHboOpMainio 060 Bcex WM BbIOPAHHBIX OJOYHBIX YCTPOMCTBAX B IPEBOBUIHOM
dbopmare

BoeiBoguT mHpopManuio 06 apXUTeKType mpolieccopa
Orob6paskaeT MHpOpMaLNIO 06 OTKPBITHIX (ailiax; 3aMmeHsieT 1sof

BriBomur mHbopmanuio 06 oobekrax IPC, KOTOpble B HACTOSIILIEE BPEMSI MCIIOJb3YIOTCS B
cucreme

OrobpaskaeT MHPOPMALIMIO O CUETUMKE TTPEPIBAHMIA SIIpa

OTobpaskaeT CIMCOK BCeX 3a0JI0KMPOBAaHHBIX B HACTOsIIee Bpems (aiijioB B CHUCTEME
BoiBoguT MHMOPMALMIO O T0JIb30BaTEISAX, IPYIINAX ¥ CUCTEMHbBIX YUETHBIX 3aMUCIX
OTtobpaskaeT mAuarasoHbl JOCTYITHONM MaMSITH C YKa3aHMEM MX OIepaTMBHOIO CTaTyca
OTtobpaskaeT CIMCOK MPOCTPAHCTB MMEH

lenepupyer mas xauth wmarmveckume Kyku (128-OuTHble IyvyaiiHble 4YKMCIa B
HIeCTHAAIaTEPUUYHOM (opMaTe)

OnpeuenﬂeT, MOT'YT JIM ApyTHe I10JIb30BaTeJ/IM OTIIPABJIATD COO6LU,€HI/I$[ Ha TepMMHaJI TEKYLIEro
ITOJIb30BaTe I

Co3smaet ¢GanoByIO CUCTEMY Ha YCTPONCTBE (OOBIYHO 3TO pa3iest SKeCTKOTO IVCKA)
Cospgaer dannosyto cucremy Santa Cruz Operations (SCO) bfs

Cospaet ¢aiioByio cucteMy cramfs

Cospaet gaiioByio cuctemy Minix

HuumanmsupyeT JaHHOe YCTPOMCTBO win (paiil Ojisi UCIOIb30BaHMsI B KauecTBe 00JIacTu
MMOAKAYKM

(DI/IJII)TI) IMOCTPAaHMYHOI'O BbIBOA4 TEKCTA

[TonkmtoueHne GaiIOBOM CUCTEMbBI, HAXOASIIENCS Ha 3aJaHHOM YCTPOMCTBE, K YKa3aHHOMY
KaTaJIory B mepeBe (aijioBOi CHCTEMBI

[TpoBepsiet, SBJgeTCS M KaTaJor TOYKOM MOHTUPOBAHUS

PasnensierT Ha cocTaBisioNIMe MyTh K (HailTy MM KaTaJIoOTy, MOKa3biBasi MHPOPMAIMIO O TUIIE
KasKIOTO JIeEMEeHTa

3aryckaer IporpaMmy B IIPOCTPaHCTBE MMEH IPYTMX IIPOIEeCCOB
Coob1aer siapy MHPOPMALIMIO O HAJIMYMU Y KOJIMYECTBE Pas3iesioB, HAXOOSIIMXCS Ha OUCKe

Henaer manHyio GaiyIoOByI0O CUCTEMY HOBOM KOpPHEBOV (HailyIoOBOV CUCTEMON TEKYIIEro
mpoiecca

[TonyyaeT 1 ycTaHaB/IMBaeT OrpaHMYEHMsI MCIIOJIb30BaHMUSI PeCypCcoB mpoliecca
Yuraet nudopmaiyio o npoduiMpoBaHun siapa

[TepenmeHOBBIBaeT 3afaHHbIe (Qaiibl, 3aMeHsIsI OOHY CTPOKY IPYTOi

V3meHsieT MpMOPUTET 3aMyILeHHbIX TPOIECCOB

3ampammBaer y sigpa Linux nsmeHeHue pasmepa pasnesna

MeHsieT B yKazaHHOM (aiiie MOpsIOK CTPOK Ha OOPaTHbIN

BHCTpyMeHT KOMaHAHOM CTPOKM IJIs1 YIIpaBJieHusl 6eCITpOBOAHBIMM YCTPOCTBAMU

Vcnonb3yercs mAJjig mepexoma CUCTEMbl B CIHSIIMIA PEKUMM OO YKa3aHHOTO BpEMEHMU
POOYKIEHNS

COB,I[aeT CKPHUIIT TepMMHaHbHOfI ceccnun
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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
libblkid
libfdisk

libmount
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[TepesamyckaeT CKPUIIT TEPMUHAIBLHON CECCUM, UCIIOIb3YS MHMOPMAIIUIO O BpeMEHN
BocrnpousBoguT CKpUIIT B COOTBETCTBME C YKa3aHHbIM BpeMeHeM 3aIycKa

B okpyskeHnu, UCIOIb3yeMOM HOBOM IPOrPaMMO, U3MeHsIeT MHGOpPMaIMio 06 apXUTEKType
M yCTaHaBIMBaeT ¢uiaru nmepcoHaam3aumn

3aryckaeT yKasaHHYIO IIpOrpaMMy B HOBOM CeaHCe
YcraHaBIMBaeT aTpuOyThl TEpMMHAJIA
Yipasiser Tabaulien pasaesioB AMCKa

ITosBonsieT 1moOB30BATENIO root BXOOUTb B CUCTEMY, OOGBIYHO OH BBI3bIBAETCS init, Korga
CucTema 1epexognuT B O,ElHOHOJIbBOBElTEJ'IbCKI/Iﬁ pexXum

Usmensier UUID 1 meTKy paspgesia MofgKauku
OTkIo4aeT yCTpoitCTBa U (Haiibl MOAKAUKA

Bxirouaet yCTpOﬁCTBa n ('baﬁ)'[bl, IIpMMEeHAeMblIe JI pa3faeyia IMOAKAa4YKM, a TAaKXKe BbIBOOAUT
CITMCOK YCTpOI‘/JICTB n d)aﬁHOB, UCIIOJIb3YEMBIX B ,E[aHHbIﬁ MOMEHT

[TepexrovaeTcst Ha IPyTYIO GAIOBYIO CUCTEMY M YCTAHAB/IMBAET €€ B KaueCTBe KOPHEBO
YcTaHaBaMBaeT MPUBSI3KY MPOIECCOPA K IIPOLIECCY

VYrpasinser arpubyTaMu OrpaHMYEHMS VCIIOJIb30BAHMS CUCTEMbI MJTU TIpoIlecca

OuapTp IJi MpeoOpa3oBaHMsI CMMBOJIOB TIOJUEPKMBAHMS B eScape-TocieJoBaTeTbHOCTI
PasmonTHMpyeT daiiyioByio cucremy us gepesa @C

CuMBoOMYecKast ccbulka Ha setarch

ITo3Bonger Impoueccy (I/IJ'II/I HOTOKY) OTOEJINTb YaCTM CBOETO KOHTEKCTA BBITIOTHEHM A, KOTOPbIE
MCITOJIBb3YIOTCA COBMECTHO C APYI'MMMA ITponeccaMu (I/IHI/I l'IOTOKaMI/I)

OrobpaskaeT comepsKMMOe YKa3aHHOTO (aiia BXofa B CUCTEMY B YIIOOHOM JJIs TTOJTb30BaTeJIs
dbopmare

Hemon, ucnonbsyembiit 6ubmorekon UUID pyst co3manusi 6e30macHbIX M rapaHTUPOBAHHO
yHUKaIbHbIX uaeHTHudukaropos UUID

Cosmaer HoBble upeHtudukaropsl (UUID). Kaxknpii nHoBbni UUID - sro ciayuaiiHast
MIOC/IeIOBATeIbHOCTh, KOTOPasi, OyZIeT C OUYeHb BBICOKOV BEPOSTHOCTbIO YHUKAJIbHOW Cpeau
BCeX MIOEHTM(UKATOPOB, CO3AAHHBIX KaK Ha JIOKAJbHOM MaIllMHE, TaK M Ha JIIOObIX APYTUX
cucTeMax, B IIPOIIJIOM U OyayIeM (2128 MJIK OKOJIO 3,4 X 1038 BapUaHTOB)

Ytunnura OJI aHaJ/IM3a YHUKaJIbHbIX I/I,ELeHTI/IdJI/IKaTOpOB

OTO6pa)K89T Comep>Knumoe (baima njimn, 1no ymMoO/JIYaHMIO, €ro BbIBOJ Ha TepMIMMHaJ/IaX BCEX
HO]II:BOB&TEJIQI;I, BomIeanmmnx B CMCTeEMY B ,ILaHHbIIZ MOMEHT

IToxkaspiBaeT CTaTyC anrmnapaTHOro CTOpo>keBoro TaﬁMepa

Coo0111aeT MeCTOIOJIOKEHME ABOUYHOTO (aiiia, MCXOOHOIO KOJa M CIIPABOYHOM CTPAHUIIbI JIJIST
YKa3aHHOJ KOMaHIbl

Crupaet C yCTpoiCTBa CUTHATYPy (GalioBO CUCTEMBbI

CumBonmueckas ccbuika Ha setarch

[Tporpamma 151 HACTPOMKU U yTIpaBjieHusT ycTporcTBamu zram (cxatbiii RAM-nmck)
Conep>kuT MOAIIPOrPAMMBbI IJIS1 UAEHTUGMKALIMM YCTPOIICTBA M U3BJIEUEHNMS TOKEHA
ConmepskUT MOAIIPOTrPaMMbI [IJIs YIIPaBJIeHNST TaOaMIlaMM pa3iesioB

ConepskuT MOAITIPOrPaMMbI /IS MOHTUPOBAHMS M Pa3MOHTMPOBAHMS 6JIOYHBIX YCTPOVCTB
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libsmartcols CopepskuT MoAIIpOorpaMMbl [IJist 60Jiee yIoOHOTO BbIBOZA HA SKpaH MHGOPMaIMK B TaBIMUYHOM
BUJIE
libuuid ConmepskUT MOAIPOrpaMMbl ISl TeHepalyuy YHUKAIbHBIX UAEHTUMUKATOPOB [IJISI OObEKTOB,

KOTOpbI€ MOI'YT OBITH JOCTYIIHBI 3a ITpeaejiaMn JIOKQJIbHOV CUCTEMBI
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8.82. 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:

8.82.1. YcTtaHOBKa 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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8.82.2. 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).

8.82.3. 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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8.83. 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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4flotlall =VII/I9Y [ ULIP/IILLID JUoSl /414U
rm /tmp/SLIB
done

cd /usr/1ib32
for LIB in S$save_usrlib; do
objcopy --only-keep-debug SLIB SLIB.dbg
cp SLIB /tmp/SLIB
strip --strip-unneeded /tmp/$LIB
objcopy --add-gnu-debuglink=$LIB.dbg /tmp/$LIB
install -vm755 /tmp/SLIB /usr/1lib32
rm /tmp/SLIB
done

online_usrbin="bash find strip"
online_usrlib="1ibbfd-2.43.1.so0

libsframe.so0.1.0.0

libhistory.so0.8.2

libncursesw.so0.6.5

libm.so.6

libreadline.so0.8.2

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/$BIN
strip --strip-unneeded /tmp/$BIN
install -vm755 /tmp/SBIN /usr/bin
rm /tmp/SBIN

done

for LIB in Sonline_usrlib; do
cp /usr/lib/SLIB /tmp/$LIB
strip --strip-unneeded /tmp/$LIB
install -vm755 /tmp/SLIB /usr/lib
rm /tmp/SLIB

done

for LIB in Sonline_usrlib; do
cp /usr/1ib32/SLIB /tmp/SLIB
strip --strip-unneeded /tmp/$LIB
install -vm755 /tmp/SLIB /usr/1lib32
rm /tmp/SLIB

done

for i in $(find /usr/lib -type f -name \*.sox ! -name \xdbg) \
$(find /usr/lib -type f -pame \%*.a) \
$(find /usr/{bin,sbin,libexec} -type f); do
case "Sonline_usrbin Sonline_usrlib $save_usrlib" in
*$(basename $i)* )
* ) éérip --strip-unneeded $i
esac .
done
for i in $(find /usr/1ib32 -type f -name \*.so* ! -name \*dbg) \
S$(find /usr/1ib32 -type f -name \x.a); do
case "Sonline_usrbin Sonline_usrlib $save_usrlib" in
*$(basename $i)* )
* ) éérip --strip-unneeded $i
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
find /usr/1ib32 -name \*.la -delete

IomonuuTenbHbIe cBefeHus 06 apxuBHbIX ¢arutax 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 ‘

HaxkoHelr, ynaanTe BpeMeHHYIO YUeTHYIO 3aliCh TOIb30BaTess 'tester', co3maHHyIO B Hayasie MpeblyIlei T1aBbl.

userdel -r tester ‘
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'naBa 9. CnucreMHble HACTPOMKMU

9.1. BBegeHue

B sToli m1aBe paccMaTpuBaIOTCS KOHMUrypalyoHHbIe ¢Gaiiibl M CITykObl systemd. Bo-mepBbIX, mpemcTaBIeHbl
06111e KOHGUTYpaIMOHHbIe (HaiIbl, HEOOXOOMMBbIE IJISI HACTPOWKIU CETU

e Paspmen 9.2, «<Hactpoiika cetim.»
e Pasmen 9.2.3, «HacTpoiika uMeHM XOCTa.»

e Paspen 9.2.4, «Hacrpoiika daiina /etc/hosts.»
Bo-BTOpBIX, 06CY3KIaI0TCS BOIPOCHI, KaCalolecs MpaBUIbHOM HaCTPOMKIM YCTPOJCTB.

e Paszmen 9.3, «BsaumopeiicTBue ¢ yCTPOMCTBAMY Y MOIYIISIMU. »

e Paspen 9.4, «YmpaBiieHue yCTPOVICTBAMM. »
B-TpeTbux, npencTaBieHbl HACTPOMKM CUCTEMHBIX YACOB M PACKIAIKV KIaBUATYPHI.

e Paspen 9.5, «HacTpoiika cCTEMHOrO BpeMeHN!. »

e Pasmen 9.6, «<Hacrtpoiika koHcomm Linux.»

B-ueTBepTbIX, MpeICTaBIeHO KpaTKoe OMMCcaHNe CIieHapMeB U KOHGUTYPAIMOHHbIX (GaiioB, UCIIOIb3yeMbIX TP
BXO[le N10JIb30BaTesis B CUCTEMY

e Pasmen 9.7, «<HacTtpoiika cuCTeMHO JIOKaJIN. »

e Paspen 9.8, «Co3manue daiina /etc/inputrc.»
W, HakoHel, 06CY>KIaeTcs HaCTPOJiKa rmosegeHus systemd.

e Paszmen 9.10, «Hacrpoiika u ucnosnb3zoBanne Systemd.»

9.2. HacTpouka cetu

IDTOT pasgesa MpMMeHseTC A TOJIbKO B TOM CJiy4dae, eCJIn Tp96YETCH HaCTPOUTHb CETEBYIO KapTy.

9.2.1. daiinbl KOHhUrypauum ceTteBoro nHTepdeiica

Haunnas ¢ Bepcun 209 systemd nocTaBiisieTcst Co CTy>k001 HacTpoyiku cetu systemd-networkd, kKoTopyro MOKHO
MCIIOJIb30BATh [1JI1 6a30BOM HACTPOMKK. A HaumHas ¢ Bepcuu 213, cirysk6a DNS paboraer uepes systemd-resolved
BMECTO CcTaTu4Horo daiia /etc/resolv.conf . Obe CysKOBI MO YMOITUAHUIO BKITIOUEHBI.

'i IIpumeuanue

Ecm BeI He mmaHupyeTe McCronb3oBaTh Systemd-networkd gt HacTpoyku ceTu (Hampumep, KOTAA
cucTeMa He TOAK/IIOYEHAa K CeTM, WIM Bbl XOTUTE MCIOJb30BaTh APYTYIO YTWINTY [JII HACTPOVKM,
Hanpumep, NetworkManager), oTkitounTe C1ysk6y, 4TOO6BI He TIOTYYUTb COOOIIIeHNe 06 OILIMOKe BO BpeMst
3arpysKu:

‘ systemctl disable systemd-networkd-wait-online

Koudurypaunonunnie daiabl mis systemd-networkd (1 systemd-resolved) moryT HaxomuThcs B Karajore /

usr/lib/systemd/network WM /etc/systemd/network . daiuIbl B KaTtajore /etc/systemd/network MMeIoT
60Jiee BbICOKMII TPUOPUTET, YeM B /usr/lib/systemd/network . CyuectByeT Tpu Tuma KOHQUIypalMOHHBIX
damnoB: .link , .netdev ¥ .network . [IJiI momydeHus mnompoOHON wuHOPMAUMKM C OINMUCAHUEM U

IpYMepamMy COOEPKMMOTO TUX KOH(PUrypalMoHHbIX (aiijioB 03HAaKOMbTECh C PYKOBoacTBamu systemd.link(5),
systemd.netdev(5) u systemd.network(5).
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9.2.1.1. UmeHOBaHUe ceTeBbIX YCTPOUCTB

Udev 06bI1YHO Ha3HavaeT MMeHa MHTepdeiicaM ceTeBOi KapTbl HA OCHOBe (PU3MUYECKUX XapaKTEePUCTUK CUCTEMBI,
Harpumep enp2sl. Eciau Bbl He 3HaeTe uMs Balllero MHrtepdeiica, Bbl Bcerga Moykere 3amyctuthb ip link mocie
3arpysKu CUCTEMBI.

"h IIpumeuanue

HMmena uHTEp(hENCOB 3aBUCIT OT peansalluy 1 KOHGUrypanuu geMoHa udev, paboTalolIero B CUCTEME.
HOemon udev mas LFS (ycranosnmenusni B Pasmen 8.77, «Systemd-256.4») He 3amycTuTcs, IOKa
cucrema LFS He Gymer 3arpyskeHa. Takum o6pasom, He MpPaBMUIbLHO OIpeAessiTh MMeHa MHTepdeicoB,
ucrnosnb3yeMbix B cucrteme LFS, myrem 3armycka 3TOM KOMaHAbl B XOCT-IUCTPUOYTMBE, daxce 8 cpede
chroot.

BOJIBIIMHCTBO CHUCTEM MMEIOT TOJbKO OOMH CeTeBOM MHTepdeiic I KakIOoro Tuila coemmuHeHus. Hampumep,
KJaccuyeckoe ums uHTepderica Ay mpoBogHoro coemuHeHus - ethO. BecmpoBomHoe coemuHeHue OOBIYHO
HasbiBaetrcs wifi0 man wlanO.

Ecau BBI mpeamounTaeTe MCIOIb30BaTh KIACCUUECKME WIM HAaCTpauBaeMble MMeHa CeTeBbIX MHTep(deicoB, eCTh
Tpu criocoba cenaThb 3TO:

e 3amackupyuTe Gait .1link AJI MOIUTUKYU IO YMOJTYAHUIO:

In -s /dev/null /etc/systemd/network/99-default.link

» CospaiiTe COOGCTBEHHYIO CXeMY MMeHOBaHMsI MHTepGEeiiCOB, HaITpuMep Ha3BaB MHTepdeChl internetd, dmz0
wm lane. [I1s aToro co3manre ¢ait .1link B Karaore /etc/systemd/network/, B KOTOPOM SIBHO YKayKMUTe HOBOE
M MHTepdeiica nam 6osiee MOAXOAMITYIO CxeMy uMeHOoBaHus. Harpumep:

cat > /etc/systemd/network/10-ether@.link << "EOF"

[Match]

# Change the MAC address as appropriate for your network device
MACAddress=12:34:45:78:90:AB

[Link]
Name=ether0
EOF

CMOTpUTEe CIIPaBOYHYIO CTpaHuiy systemd.link(5) mjist moTy4eHus TOMOJHATETIbHOM MHGOPMaL.

» B /boot/grub/grub.cfg nepenaiite oniuio net.ifnames=0 B CTPOKe IapaMeTPOB 3arpys3Ku sapa.

9.2.1.2. HacTtpoiika ctatu4yeckoro IP

[IpuBeneHHass HIKe KOMaHIa CO3maeT 06a30BbIM KOHPUIYPAIMOHHBIM (dail IJi1 HacTpolku cratudeckoro IP (c
MCIOJIb30BaHMeM Kak systemd-networkd, Tak u systemd-resolved):

cat > /etc/systemd/network/10-eth-static.network << "EOF"
[Match]
Name=<network-device-name>

[Network]
Address=192.168.0.2/24
Gateway=192.168.0.1
DNS=192.168.0.1
Domains=<Baie goMeHHoe uMs>
EOF

MoskHo nob6aBUTh HecKoIbKO 3amnmceir DNS, ecsin y Bac 6osiee ogHoro DNS cepsepa. He go6asnsiiite 3amcu DNS
1 Domains, ec/ii Bbl cOGMpaeTeCh UCIOIb30BaTh CTaTUUeCKMIA Gaiisl /etc/resolv.conf

286



https://man.archlinux.org/man/systemd.link.5

JInnykc c vyns - Bepens 12.2-systemd-multilib

9.2.1.3. KoHdpurypaumsa DHCP

[TpuBeneHHas HUKe KOMaHAa CO3MaET 6a30BbIN (aiit HacTpoyiku ajis IPv4 DHCP:

cat > /etc/systemd/network/10-eth-dhcp.network << "EOF"
[Match]
Name=<network-device-name>

[Network]
DHCP=ipv4

[DHCPv4]
UseDomains=true
EOF

9.2.2. Co3spgaHue dhanna /etc/resolv.conf

Ecnu cucrema 6ymeT Mmoak/OueHa K MHTEPHETY, el MTOHAAOOUTCST CITy>KObl paspelleHns JOMeHHbIX umMeH - DNS
JIJIsI TOrO 4TOOBI MPeobpa3oBhIBATh AOMeHHbIe uMeHa B MHTepHeTe B IP-ampeca u Haob6opot. g 3Toro mpoiie
Bcero 6ymer nmomectuthb IP agpec DNS cepBepa, mosy4eHHOrO OT Balllero ImpoBalifiepa MHTEPHEeTa WM CETEBOTO
agMMHUCTpaTOpa, B paiia /etc/resolv.conf

9.2.2.1. HacTtpoiika systemd-resolved

"\r IIpumeuanue

[Tpu ucnonb30BaHMM CeTEBbIX MHTep(dEicOB, HECOBMECTUMBIX C systemd-resolved (Hampumep, ppp u
T.1.), WIM IIPY UCIIOJIb30BaHuM JIIo60ro jJokanbHoro DNS-cepBepa (Hanmpumep, bind, dnsmasq, unbound
" T.J.), WU JIIOOOTO JPYroro nmporpaMMHOrO obecrieueHus, KOTOpoe reHepupyeT /etc/resolv.conf
(manpumep: mporpaMmma resolvconf, He ciaegyeT MCIOIB30BaTh CIIYKOY systemd-resolved.

YTo6bI OTK/ITIOUNTH Systemd-resolved, BBITIOJTHATE CJIETYIONIYIO KOMAaH/IY:

systemctl disable systemd-resolved

[Tpn mucnonb3oBaumu systemd-resolved s Hactpoyku DNS, cirysk6a cosmaet dait /run/systemd/resolve/
stub-resolv.conf . W, eciu daits /etc/resolv.conf  He CYIIECTBYeT, OH OymeT cosmaH Ciykboi systemd-
resolved kak cumBoOJMuecKasl CCbLIKA Ha /run/systemd/resolve/stub-resolv.conf . IloaTromy He HYXHO
Cco3maBarth /etc/resolv.conf BpYYHYIO.

0.2.2.2. Ctatnueckas koHcpurypauyusa resolv.conf

Ecnu Tpebyercs cratuyeckuit dait /etc/resolv.conf , CO3IaliTe €ro BHITIOJHUB CAEMYIOITYIO KOMaHIY:

cat > /etc/resolv.conf << "EOF"
# Begin /etc/resolv.conf

domain <Bawe goMmeHHoe uMs>
nameserver <IP-agpec Bawero ocHoBHoro DNS-cepBepa>
nameserver <IP-agpec Bawero fornoJsiHnTesnbHoro DNS-cepsepa>

# End /etc/resolv.conf
EOF

Omneparop domain MOXXeT ObITh OMYIIEH MM 3aMEeHEH orepaTopoM search. CMOTpUTE CIPAaBOUHYIO CTPAHMUILY
resolv.conf m1s mosyuyeHus mogpo6Ho MHGOPMAIINIA.

3ameHnte <IP-agpec Bawero ocHosHoro DNS-cepsepa> aapecom Hambosee mopxopsiiero DNS cepsepa. DNS
cepBepoB, MOXKET ObITh YKa3aHO OoJiee OFHOM 3aMicy (IOMOTHUTEbHbIE CepBepbl HEOOXOAMMBbI JJ11 BO3MOSKHOCTU
pe3epBHOro rnepeksaoueHs). Ecin Bam HyskeH Tonbko onuH DNS-cepBep, ymanuTe BTOpPYIO CTPOKY hameserver
u3 daivta. DNS-cepBep Takke MOXKeT BBICTYTaTh IITIO30M B JIOKQJIbHOM ceTu. [Ipyroi BapMaHT 3aK/IIOYaeTCs B
ucnosb3oBaHuu obiienoctynHbix DNS Google, mponycas ykazanHbie Hiske [P-agpeca B kauectBe DNS-cepBepoB.
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Google 8.8.8.8 u 8.8.4.4 mis  IPv4, a

2001:4860:4860: :8888 1 2001 :4860:4860 : :8844 njisa IPv6.

9.2.3. HacTpoiika nmeHun xocTa

B mpotiecce 3arpysku ¢aiis /etc/hostname

MCITIOJIb3YEeTCA OJIA H&CTpOf/lKVI VIMEHI XOCTa CMCTEMBI.

Cospaitte daits /etc/hostname

M BHECUTE MM XOCTa, BbIIIOJIHMB KOMaHY:

echo "<1fs>" > /[etc/hostname

<1fs> 3aMeHuTe Ha UM Balllero kommbiotepa. He BHocuTe ciopa noHoe gomenHoe umsi(FQDN). Ota nudbopmanys

rmoMeniaeTcs: B Qa1 /etc/hosts

9.2.4. HacTpoiika tpaitna /etc/hosts

VYkaskure noyiHoe noMmeHHoe ums (FQDN) 1 Bo3aMoskHbIe TICEBAOHMMEBI. [IJIST UCITOIb30BaHMs B (paiijie /etc/hosts
Ecau ncnionb3yercs cratuueckuii IP agpeca, Bam Takske Heo6XoamumMo ykasath IP-agpec. CuHTakcuc cTpoku B daiiia

hosts:

IP_address myhost.example.org aliases

Ecsin koMIibioTep He TOJKEH ObITh BUeH B iHTEpHETe (T. €. HET 3apernCcTpUPOBAHHOTO IOMEHA U [Ie/ICTBUTEILHOTO
6J10Ka HasHaUYeHHbIX IP-agpecoB —y GOJIBIIMHCTBA M0JIb30BaTeJIeN 3TOrO HET), yoeauTech, uto IP-anpec HaxomuTcst
B Ayana3oHe BHYTPeHHUX ceTeBbIxX [P-ampecos. JlomycTuMble Imamna3oHbl:

JlnanasoH agpecoB JloKanbHON ceTu

10.0.0.1 - 10.255.255.254 8
172.x.6.1 - 172.x.255.254 16
192.168.y.1 - 192.168.y.254 24

CTaHgapTHbIN npedukc

X MOSKET OBbITh JIIOOBIM UMCJIOM B [AyuarnasoHe 16-31. y MoskeT 6bITh JIF0ObIM umcjioM B auamnasone 0-255.

ITpaBunbHbeIM IP agpecoM B JTOKa/JIbHOM CETU MOSKET ObITh

192.168.1.1.

Ecnu KOMIIbIOTED OOJIDKEH OBbITh BUIOEH B I/IHTepHeTe, ﬂeﬁCTBMTeﬂbeIM IIOJIHBIM OOMEHHBIM MMEHEM MOXKET ObITh
CaMO MMs OOMeHa MJIM CTPOKa, IMOJyYeHHas IMyTeM O6’be,ELI/IHeHI/I${ Hp€(bI/IKC8 (llaCTO MMEHU XOCTa) n gomMeHa C
IIOMOIIIBbIO CMMBOJIA «.». KpOMe TOTrO, BaM HEO6XO,E[I/IMO O6paTI/ITbC${ K agMMHUCTPATOPy AOMEHa, YyTOOBbI CBSI3aTh

IIOJIHOE TOMEHHOe MMSI U Balll 0011eA0CTYIHbIN IP-ampec.

Iaske ecyiu KOMITbIOTEp He BuaeH u3 VIHTepHeTa, MOJHOe JOMEHHOe MM BCe PAaBHO HEOOXOIMMO [IJIST PaBUIbHOM
paboThl HEKOTOPBIX Mporpamm, Takux Kak MTA. [l oaTux 1esneir MOXXHO MCIOJIb30BaTh CIENMaTIbHOE IMOJHOe

IOoMeHHOe M4 localhost.localdomain .

Cospnaitte daits1 /etc/hosts , BHIMIOJHUB KOMaHAY:

cat > /etc/hosts << "EOF"

# Begin /etc/hosts

<192.168.0.2> <FQDN> [alias1] [alias2] ...
21 ip6-localhost ip6-loopback
ffe2::1 ip6-allnodes

ffe2::2 ip6-allrouters

# End /etc/hosts
EOF
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3HaueHus <192.768.0.2> U <FQDN> JOJKHBI ObITh M3MEHEHbI Ha HeOOXOOVIMbIe B COOTBETCTBUM TpeOOBaHUSIMU
cetn (ecmu umeercss IP-agpec BbIIAHHBIM CETEBBIM/CUCTEMHBIM aAMMHUCTPATOPOM M MalllMHA TOAK/IIOYeHa K
cyliecTBylolein cetn). HeobsizaresbHble mapamMeTpbl MOTYT ObITh OMYILEHbI, & CTPOKY <792.768.6.2>  MOYXXHO
OITYyCTUTb, €CJIM BbI MCIOJIb3yeTe MOAK/IIOUEeHMe, HacTpoeHHoe ¢ momoibio DHCP nin aBTomMaTiueckoit HaCTPOIKA
[Pv6, wim ncnonb3ys localhost.localdomain B KauecTBe MOJIHOTO JJOMEHHOTO MMEHN!.

/etc/hostname  He COmep>KUT 3amuceit Ajis localhost, localhost.localdomain MM MMeHM XocTa (6e3 JoMeHa),
MTOCKOJIbKY OHM 06pabarbiBatoTcst MomyseM NSS myhostname, MpoUYTHTE CIIPABOUHYIO CTpaHUITY nss-myhostname(8)
ILJIST TIOTyYeHUsT IO pO6HOM MH(pOpMaLyn.

3anuich ::1 aBnsiercs IPv6-ananorom 127.0.0.1 n npencrasnsier loopback-unrepdeiic IPv6.

9.3. B3aumogeucrteme ¢ ycTponcreamm nu MoaysiMmum

B I'maBa 8, mb1 ycTaHoBWwIM AeMOH udev Bo Bpemst cbopku systemd. [Tpeskme uem mMbl yromyoumcst B IeTaayu TOro, Kak
pabotaet udev, HeOOXOIMMO KPaTKO paccKas3aTh O MPEbIAYIIMX METOAAX B3aMMOIECTBUSI C YCTPOMCTBAMIMA.

Cuctemb! Linux TpaguiiMOHHO MCIIOJIb30BaIM METO], CTaTUYECKOTO CO3[IaHMsI YCTPOMCTB, ITPU KOTOPOM OI'POMHOE
KOJIMYECTBO Y3JIOB YCTPOMCTB(MHOIIA OYyKBaJbHO THICSUM Y3JI0B) CO3[aBaJioCh B /dev , HE3aBUCMMO OT TOTO,
CYIIIeCTBOBAJIM JIM COOTBETCTBYIOIIME alllapaTHbIe YCTPOICTBA Ha caMoM Jieie. OGBIYHO 3TO Aea0Ch C ITOMOIIbIO
ckpunita MAKEDEYV, kotopsiit cogepskaa psili BbI30BOB KoMaHAbl mknod ¢ COOTBETCTBYIOIIMMM OCHOBHBIMU U
BTOPOCTEITEHHBIMY HOMEpPaMy YCTPOMCTB, IJIS1 BCEX BO3SMOYXHBIX BapMaHTOB, KOTOPbIE TOJIBKO MOTYT CYIIIeCTBOBAThb
B MUDe.

Wcnonb3yst meton udev, y3/ibl YCTPOMUCTB CO3A0TCS TOJIBKO JIJISL T€X YCTPOIICTB, KOTOPble OOHAPYYKEHBI SIAPOM. DT
Y3JIbI YCTPOMCTB CO3MAIOTCS KasKIbII pa3 MpPU 3arpy3Ke CUCTEMbI; OHM XPaHATCS B (paijioBoii cucreme devtmpfs
(BupTyasibHas daiyioBasi CuUCTeMa, KOTOpast MOJHOCTbIO HAXOAUTCS B ONEPaTMBHON MaMsITH). Y3J/ibl HEe 3aHMMAIOT
MHOTO MeCTa B ITaMsIT! U UX OOIIMi1 pa3Mmep He3HAUUTeJIeH.

9.3.1. UcTopus

B ¢eBpane 2000 roma, HoBas (aiioBasi cucteMa devfs Obljla MPUHATA B BETKY simpa 2.3.46 u Oblaa JOCTYITHA
Ha MPOTSDKEHMM BBIMTyCKa CTAOMIBHBIX pen30B BeTkM 2.4. XOTS OHA M MPUCYTCTBOBAJIA B SIApe, TAaKOW CIOCOO
OVHAMMUECKOTO CO3aHMS YCTPOMCTB HMUKOT/IA He MOTyYasl MOAIEePKKM OT pa3paboTUMKOB siapa.

OcHoBHast po6sieMa C TMOAXOOOM, MPUHATBIM devfs ObUIa CBsSI3aHa C OOPabOTKOV OOHApY>KeHMsI, CO3MaHUS U
HasHaYeHMs1 MMeH ycTporicTBaM. [Ipo6siema cBsI3aHHas C UMEHOBaHMEM Y3JI0B OblJIa caMol BaskHOM. OOIIENPUHSTO,
YTO eCJM MMeHa YCTPOMCTB MOXKHO HacTpauBaTbh, IMOJUTMKA MMEHOBAaHMSI YCTPOMCTB IOJDKHA BbIOMPAThCS
CUCTEMHBIMM aIMMHUCTPATOPaMM, a He HaBSA3bIBaThCs paspaboTunkamu. DaityioBas cucrema devfs Takke cTpagasa
OT COCTOSIHUSI TOHKM, IIPUCYIILETO €€ apXUTEKTYPE; OHO He MOIJIO ObITh UCITPaBJIEHO 6€e3 CyIleCTBEHHOM IepepaboTKu
saapa. devfs gosroe Bpems Obljla TOMeUeHa KaK yCTapeBIasi M, HaKOHell, Oblja yaaaeHa u3s siapa B uioHe 2006 ropa.

ITpu paspaboTke HecTabMIbHO BETKM sapa 2.5, mosmHee, BBIMYIIEHHON KaK CTaOWIbHBINA peyn3 2.6, MOSBUIACh
HOBas BUPTyaJibHas GaiioBasi cuctemMa sysfs. 3amava 9Toil GhaioBOI CUCTEMbI 3aK/II0UaIach B MPeIOCTaBIeHNe
uHbopMaIMy O KOHGUrypauuy OOOPYIOBaHMUS CUCTEMbI TPOIECcCaM IMOJIb30BaTeNbCKOro mpocTpaHcTBa. C
TIOMOIIIbIO 3TOTO TPEACTABJIEHNSI, BUAMMOIO B IOJIb30BaTEIbCKOM IPOCTPAHCTBE, CTAJI0 BOSMOKHBIM pa3paboTaTh
3aMeHY I0JIb30BaTeIbCKOTO MPOCTPAHCTBA IS devfs.

9.3.2. Peannsauua Udev

9.3.2.1. Sysfs

Kpatkoe omcanne ¢aiaoBoii CUCTeMbI sysfs ObLJIO IIPeNCTaBIEHO Bbillle. MOXKHO 3a/1aTbCsI BOIIPOCOM, Kak sysfs
noJyryJaet MHGoOpMaluio 06 yCTPOICTBaX B CUCTEME, M O TOM, KaKiie HOMepa YCTPOVCTB JO/DKHbBI MCIIOTb30BaThCSI
IJ1s1 HUX. [IpaiBepbl, CKOMIVIMPOBAHHBIE B SIIPO, PETUCTPUPYIOT CBOY OOBEKTHI B sysfs (BHYTpU devtmpfs), IO Mepe
ob6Hapy>keHus sapoM. [1Jist IpaiiBepoB, KOTOpbIe CKOMIVIMPOBAHBI B BU/I€ MOIYJIEN, PETYCTPALIVS IPOVICXOIUT IIPU
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ero 3arpyske. [Tocsie MoHTMpOBaHMs (HailyIoBOI CUCTEMBI sysfs (B KaTaJloT /sys ), JaHHbIE, 3aPerUCTPUPOBAHHBIE
IpariBepamu, B sysfs, CTAaHyT JOCTYITHbI JJIs1 TIOJIb30BaTEIbCKOrO MpocTpaHcTBa 1 udevd 11t 06paboTKY (BKITIOUAst
MOAMGbUKALIMIO Y3JI0B YCTPOMCTB).

9.3.2.2. Co3paHue y3na ycTpoucTea

@daiibl YCTPOMCTB CO3MAIOTCS SIApPOM B (aitjioBoy cucteMe devtmpfs. JI1060i mgpaiiBep, KOTOPOMY HEOOXOmMMO
3aperucTpPUpOBaTh y3eJ1 YCTPOIICTBa, OYIeT MCIIO0Ib30BaTh [IJIs 9TOTO devtmpfs (Uepe3 CUCTEMHBIN ApaiiBep sSapa).
Korma sk3eMIisip devtmpfs MOHTUMPYETCSI B KaTasior /dev , y3eJI YCTPOICTBa OyIeT JOCTYIIEH B MOJIh30BaTEIbCKOM
IIPOCTPAHCTBE C (PUKCHMPOBAHHBIM MMEHEM, paspellieHnsIMIA 1 BJiafiesIblieM.

Yepe3 Hekoropoe Bpems, sapo ormnpaBuT uevent B udevd. Ha ocHoBe mpaBwi, KOTOpble YKa3aHHbI B
(dainnax B Karajorax /etc/udev/rules.d , /1ib/udev/rules.d , M /run/udev/rules.d , udevd cosmact
JIOTIOJTHUTEIbHbIE CMMBOJIMYECKIE CChIIKM Ha Y3JIbl YCTPOMCTB, UV CMEHUT Pa3pellieHNs, BJafeiblia VI IPYIIITy,
VY U3MEHUT 3amuch (MMsI) BO BHyTpeHHel 6a3e naHHbix udevd a1 3TOro oobeKra.

[TpaBwia B 3TMX TPEX Karajiorax MPOHYMEPOBAHbI U MCIIOIL3YIOTCSI coBMecTHO. Ecmu udevd He MokeT HailTu
MPaBWIO IIJIT YCTPOVCTBA, OH OCTAaBUT IpaBa JOCTyIa ¥ Bafesblia Ha devtmpfs, KOTOpble ObLIM YCTaHOBJIEHBI
M3HAYaJIbHO.

9.3.2.3. 3arpys3ka moayns

[ paiiBepbl yCTPOWCTB, CKOMITMIMPOBAHHbIE B BUAE MOIYJIEN SiApa MOTYT COHEPSKAaTh BCTPOEHHbIE TICEBIOHVMBI.
[TceBOOHMMBI MOSKHO YBUETb IIPOCMOTPEB BbIBOZ, ITporpamMmmbl modinfo, 0661YHO OHY CBSI3aHBI CO CITEM(MUIHBIMU
IJIST IIMHBI UOEeHTU(UKAaTOpaMM YCTPOMCTB, KOTOpble TOAAepskuMBaeTcs MomysieM. Hampumep, nmpaiiBep snd-
fm801 mnopmepskuBaer PCI vycrpoiictBa ¢ uameHTMduKaTtopoM moctaBmmka 0x1319 u  upentuduraropom
ycrponictBa 0x0801, M uMeeT TICeBHOHMM pci:ve0001319d00000801sv*sdxbcB4scO1ix. [y OOJbIIMHCTBA
YCTPOWCTB, ApauBep IIMHBI 3KCIOPTUPYET IICEBIOHMMbBI IpaiBepa, KOTopble OymeT o6pabaThiBaTh YCTPOMCTBO
yepes sysfs. Harpumep, daitn /sys/bus/pci/devices/0000:00:0d.0/modalias MOSKET COIEepsKaTb CTPOKY
pci:vo0001319d00000801sv000013195d000B1319bcB4scO1100. HpaBI/IJIa 0 YMOJIYaHUIO, KOTOpbI€ IIPeaOCTaBJ/IEHbI
Udev, 3acraBst udevd Bbi3BaTh /sbin/modprobe c comep>kuMbIM, KOTOpOe HaXOOMUTCSI B 3HAUEHUM ITepeMeHHOI
OKpYsKeHMsST MODALIAS uevent (KOTOpOe JOJIKHO COBITA[IaTh C COAEPKMMBIM (aiiyia modalias B sysfs), TeM cambIM
3arpyskast Bce MOMYJIM, Yb} TICEBAOHMMbI COBITAZAIOT B CTPOKE TOCJIEe PACIIMpPEHMs TOACTaHOBOYHBIX 3HAKOB

B ykasaHHOM mpumepe, 3TO O3HAyaeT, 4YTO B JorojHeHue K shd-fm801 6ymer 3arpykeH ycrapeBmmin (U
HesKeJlaTeIbHbIN) IpaiiBep forte, ecav oH 6ymeT nocTtyneH. Huke nmpuBeneHbl CrIocoObl, KaK MOXKHO MTPeNOTBPaTUTD
3arpy3Ky HeskeJaTeJIbHbIX JIpaliBepOB.

Camo sApo TaksKe CIIOCOOHO 3arpyskaTb MOAYJ/IM IJIs1 CETEBBIX ITPOTOKOJIOB, (GaiIoBbIX cucTeM U momaepskku NLS
11O 3aIIpocCy.
9.3.2.4. Pa6oTta c ycTpoMcTBaMm C ropsaye 3ameHoOW Uin gUHaAMNYECKUMM YyCTpoiicTBamMun

[Ipy nogk/rOueHUM YCTPOICTBA, Hanpumep, MP3-1i1eep, K yHuBepcaabHOM nocaenoBaTenbHou mmmHe (USB), smpo
PACIO3HAET, YTO YCTPOMCTBO MOAK/IIOUEHO, ¥ TeHEPUPYET COObITHE uevent. 3aTeM 3TO COObITHE 0OPabaThIBAETCS
udevd, Kak ObLJIO OMMCAHO BHIILIE.

9.3.3. Mpob6nemMbl ¢ 3arpy3koi mogysien n cosgaHuem yCTpoucTB

Cy].L[ECTBYET HECKOJIbKO BO3MO>XHbIX HpO6IIEM, CBA3aHHBIX C aBTOMAaTN4Y€CKMM CO30aHMEM Y3JIOB YCTpOI‘/JICTB.

9.3.3.1. Moaynb aapa He 3arpy>xaeTc aBToOMaTU4yecKu

Udev 3arpysuT MOmyJ/Ib TOJIbKO B TOM CJIy4ae, eC/IM Y HEro eCTh IICEBIOHUM, CIIeIM(MUUHbINA IJIS IIMHbI, U OpaiBep
IIMHBI IPAaBWIBHO 3KCIIOPTUPYET HEOOXOAMMbIE IICEBIOHMMBI B sysfs. B Ipyrux ciaydasx cjiemyeT OpraHm3oBaTh
3arpysKy MOZYJ/ISI MHBIMM crioco6amu. Mi3BecTHO, uTo, HaunHas ¢ Bepcun Linux-6.10.5, udev, BbIITOMHSET 3arpy3Ky
npaBuIbHO HamucaHHbiX apaiBepos mist INPUT, IDE, PCI, USB, SCSI, SERIO, u FireWire ycTpoicTs.
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Yrob6bl OmpenesinTb, UMEET Jiu TpebyeMblii ApaiiBep YCTpOMCTBa HeoOxommmyro mnopaepykky Udev, samyctute
modinfo c uMeHemM MoIy/Is B KauecTBe aprymeHnTa. Jlajee, monpobyiiTe HaUTH KaTaJor YCTPOICTBA B /sys/bus
" TIpOBepbTe, eCTh Jii TaM dait modalias.

Ecnu daitn modalias cyiiecTByeT B sysfs, TO ApaiBep, KOTOPbIM MOAAEPKUBAET YCTPOMCTBO, MOXKET 0OpaIllaTbCst
K HEMY HampsiIMylo, HO He MMeeT TCEeBIOHMMA, 3TO OIIMOKa B IpaiBepe. 3arpysute apansep 6e3 momoiy Udev u
OXManTe, 4To Mpobsiema OyAeT MCIIpaBiieHa MO3IHee.

Ecnu ke B Katasiore /sys/bus  HeT (aitja modalias, 35TO O3HAuUaeT, YTO Pa3spabOTUMKM SApa elle He JoOaBuUIn
TIOAEPKKY modalias K atomy Tumy mimHbl. B Linux-6.10.5 ato oTHOCuTCs K timmuoi ISA. Oskupaiite, 4To 3Ta
nmpobsieMa OyzeT ucIpaB/ieHa B 60j1ee MO3MHUX BEPCHUSIX SApa.

Udev He npegHa3HayeH 1181 3arPy3KM APABEPOB «OOEPTOK», TAKUX KaK snd-pcm-0ss vl He almapaTHbIX APaiiBepoB,
Harpumep, loop.

9.3.3.2. Mogynb siapa He 3arpyxaeTtcs aBTomarudecku n Udev He npegHa3Ha4yeH A1Aa ero
3arpyskum

Eciu momynb «06€pTKa» TOJIBKO paciiMpsieT GyHKIMOHATbHOCTD, TPENOCTaBISIEMYIO KAKMM-JIMO0 IPYTUM MOIYJIEM
(Hampumep MOIYJb snd-pcm-0ss pacipsieT GyHKIIMOHAIbHOCTh MOIYJIS shd-pcm, naBasi BOSMOXXHOCTb 3BYKOBBIM
KapTam ObITh mocTyrHbIMK 151 OSS nmpuioskeHnin), HacTpoyte modprobe 115t 3arpy3kyu 060JI0UKY MTOCIIE TOTO, KaK
Udev 3arpy3ut 06epHyTbIii MOLYJb. [IJ1s1 3TOrO 106aBbTE CTPOKY «softdep» B a1, KOTOPBIN HAXOAUTCS B KaTaore
/etc/modprobe.d/<filename>.conf . Hampumep:

softdep snd-pcm post: snd-pcm-oss

O6paruTe BHMMaHME, YTO KOMaHaa «softdep» paspeliiaeT JOOGABISTh pre: 3aBUCUMOCTH, VI OGHOBPEMEHHO pre:
U post: 3aBucumocti. O6paruTech K JOKyMeHTaluuu modprobe.d(5) AJis u3ydeHUs] CMHTAKCYCa Y BO3MOXKHOCTE
«softdep».

9.3.3.3. Udev 3arpy)xaeT Kakoii-TO HeXenartesibHblii MOAY/1b

JInbo He co3maBaiiTe MOMY/b, OO 3aHECUTE €ro B YEPHBIM CIMCOK B ¢aivie /etc/modprobe.d/blacklist.
conf , KaK 3TO CJIeJIaHO C MOAYJIEM forte B IpUMepPe HIKE:

‘blacklist forte

Mopymnu, 3aHeCEHHbIE B YEPHBIN CITMCOK, MOSKHO 3arpy3UTh BPYYHYIO C TIOMOIIIBIO SIBHOV KOMaHibl modprobe.

9.3.3.4. Udev HenpaBuUbHO co3[aeT YCTPOWCTBO UK AenaeT HenpaBulbHYH
CUMBOJIUYECKYHO CCbI/IKY

OTO OOBIYHO TPOUCXOOUT, €C/IM TPABWIO HEOXUAAHHO COBIAJaeT C APYruMM ycTpoiictBoM. Harmpumep,
IJIOXO HaNMCAaHHOE IMOCTABIIMKOM OOOPYHOBaHMS MPAaBUJIO MOXKET COOTBETCTBOBaTh Kak Aucky SCSI(uckomoe
YCTPOJCTBO), TaK M YHMBepcajdbHOMYy ycTpoucTtBy SCSI (wempaBwibHO). Haimure ommboyHOe MpaBWwIO U
MCIIpaBbTe €ro ¢ moMolbio Komauasl udevadm info.

9.3.3.5. MpaBuno Udev pa6oTaeT HeHaAEeXHO

OTO MOXeT ObITh MPOSIBJIEHMEM TpenbiayIieln mpobiaeMbl. B MHOM cityyae, eciy MpaBUJIO UCIIOIb3yeT aTpuOyThbI
(danoBoi cucTeMbl sysfs, TO 3TO MOXKET OBITH IPOGIEMON CUMHXPOHM3AUMM SIApa, KOTopas OymeT MCIIpaB/ieHa
B Oosiee mosgHMX Bepcusx sapa. Ho Bbl mMoxkeTe o6ouTM Mpo6GsiemMy, CO3IaB IMpPaBWIO, KOTOpOe OXUOAeT
MICIIOJIB3YEMBIN aTpPUOYT sysfs 1 moOaBiseT ero K (airy mpaBui /etc/udev/rules.d/10-wait_for_sysfs.

rules (cospmaiTe ero, eciu a1 He cyuiectByet). [lokanyiicTa, COOOIIUTE B CIMCKE PACChUIKM Pa3pabOTYMKOB
LFS, ecin 3TO pelieHye BaM ITIOMOKET.

9.3.3.6. Udev He co3paéTt yCcTpoiicTBO

Bo-niepBbix, yoeauTech, YTO ApaiiBep BCTPOEH B SAPO WIM Y)Ke 3arpyykKeH Kak MOAY/b, U, 4TO udev He co3maer
YCTPOJCTBO C HEITPAaBUJIbHBIM VIMEHEM.
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Ecnu gpaiiBep simpa He 3KCIIOPTUPYET CBOM OaHHble B sysfs, udev He xBaraeT MH(pOpPMaLNM, HEOOXOmVIMON
IJIST CO3MaHMsl y3ja YCTPOMCTBA. DTO, BEPOSITHEE BCEro, MpOM30MIeT CO CTOPOHHMMM [paiiBepaMu, KOTOPBIX
HeT B JlepeBe MCXOOHOro Koma smpa. CosmanTe CTaTMUeCKui y3esl B Karajore /usr/lib/udev/devices d
COOTBETCTBYIOIIMMM CTapIIMM/MIaammm HoMepamu (cmotpute dain devices.txt B TOKyMeHTaUMM K SIAPY WIN
IOKYMEHTAIM, MIPeJOCTaBJIeHHOM CTOPOHHMM IMOCTaBILIMKOM JpaiBepa). CTaTnueckuii y3esa 6yeT CKOMMpoBaH B
/dev ¢ momoIipio udev.

9.3.3.7. MopAaoK NPUCBOEHUS UMEH YCTPOICTBaM MEHAIeTCA C/lydaiiHbIM 06pa3oM nocrne
nepesarpysku

9Tto cBsi3aHO C TeM, uTO udev obGpabarbiBaeT COOBITMS uevents M 3arpyskaeT MOMLY/IM IMapajuleJIbHO, a 3HAYUT
B HeIpenCcKa3yeMoOM IIOopsaKe. DTO HMKOILLA He OymeT «MCIIpaBjeHO». Bbl He MOJIKHBI IT0JIaraThCs Ha TO UTO
MMEeHa YCTPOMCTB simpa CTabuibHbl. BMecTo 3TOro cospmaiiTe cBoM COOCTBEHHbIE IpaBM/Ia, KOTOpbIE [€JIaioT
CUMBOJIMYECKME CCBIJIKM CO CTAOMIbHBIMY MMEHAMM Ha OCHOBE HEKOTOPbIX HEM3MEHSIEMbIX aTpUOyTOB YCTPOMCTBA,
TaKMX KaK CepMITHbIN HOMEep WM BBIBOI PasiandHbIX yTuauT * id, ycranosmenubix Udev. Cmotpure Pasmen 9.4,
«Ympasnenue ycrponctsamu» u Pasnen 9.2, «HacTpoiika cetn» st mpumMepa.

9.3.4. None3Has UH(hopmauus

,H,OI'IOJIHI/ITGIIBHY}O JOKYMEHTAalMIO MO>XHO ITOJIYUNUTDb Ha CJIEOYIOIINX calrTax:

¢ Peaymm3aiiusi 110/1b30BaTeIbCKOTO ITPOCTPAHCTBA B devfs http://www.kroah.com/linux/talks/ols 2003 udev_
paper/Reprint-Kroah-Hartman-OLS2003.pdf

» aiinoBas cucrema sysfs https://www.kernel.org/pub/linux/kernel/people/mochel/doc/papers/ols-2005/mochel.
pdf

9.4. YnpaBneHue ycTpoucTtBamu

9.4.1. Pabota ¢ gy6amkaTaMmm yCTpoicTB

Kak mnosicusercsi B Pasgen 9.3, «B3saumomeicTBue C yCTPOMCTBAMM ¥ MOIYJISIMU», TOPSIAOK OTOOpasKeHMSsI
YCTPOMCTBA C OAMHAKOBOM (DYHKIIMOHAJIBLHOCTBIO B /dev SIBJISETCS, KaK MpaBUJIO, CaydyaliHbiM. Hanmpumep, ecim
y Bac ecTb Beb6 Kamepa u TV TioHep, nHOrma /dev/video®  CChbIIaeTCS Ha Kamepy, a /dev/videol  ccCbUIaeTcs
Ha TV TioHep, a MHOTA, HAPUMED, TIOC/Ie Tlepe3arpy3Ku CUCTEMBbI, MTOPSIOK TTOMEHSIETCSI Ha IMPOTUBOIIOIOKHbIN.
st Bcex KJIacCOB OOOPYIOBaHMS, 32 MCK/IIOUEHMEM 3BYKOBBIX M CETEBBIX KapT, 3TO MOKHO MCIIPaBUTh, HAIMMCAB
npaBwIa udev 115t Co3MaHMsI MOCTOSTHHBIX CUMBOJIMYECKMX CChIOK. Ciryyai ¢ ceTeBbIMM KapTaMi OMCaH OTAETbHO
B Pasmen 9.2, «<HacTtpoiika ceTu», MHCTPYKIMY IO HACTPOMKe 3BYKOBbIX KapT MOKHO HailTu B BLFS.

JIJ1sl KasKIOTo 13 BAIlMX YCTPOVICTB, KOTOPbIE MOTYT MMETh TaKyIO MpobieMy (Hake eciu mpobieMa He CyIIeCTBYeT
B TeKyIlleM OuCTpubOyTuBe Linux ), HaauTe COOTBETCTBYIOIIMII KaTaJor B /sys/class Wi /sys/block
[1s1 BUAEOYCTPOMCTB 3TO MOSKET ObITh /sys/class/video4linux/videoX . Onpenemute arpmbyThbI, KOTOPBIE
OMHO3HAYHO MIOEHTUMUIMPYIOT YCTPOMUCTBO (OOBIYHO 3TO MAEHTU(MMKATOPHI TMOCTABIIMKA M IMPOLYKTA W/WIU
cepuitHble HOMepa):

udevadm info -a -p /sys/class/video4linux/video®

3areM HaIUILIUTE IMpaBMJia, KOTOPbIe CO30a0T CMMBOJIMUECKMEe CCbIJIKM, HAalIpMMep:

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
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B pesynbrare ycrponctBa /dev/video® U /dev/videol — TO-TIPEXKHEMY CJIyUyailHbIM OOpa3OM CChUIAIOTCS
Ha TV TioHep u Beb6-kamepy (M, C/ieqoOBaTeIbHO, HUKOTA HE JOJKHbI MCIOJMb30BaThCS HAIpPsIMYyl0), HO €CTb
CUMBOJIMUECKMe CChUIKM /dev/tvtuner u /dev/webcam, KOTopble Bcerma YKasbIBalOT Ha MPaBUILHOE YCTPOMCTBO.

9.5. HacTpoiika CUCTEMHOIo BpeMeHM

OTOT pasmesl OmMUChIBaeT HACTPOMKY CIykObl systemd-timedated, koTopasti oTBeyaeT 3a CUCTEMHOE BpeMSI U
YaCcOBOM TOSIC.

Ecnu BbI He MOMHMTE, YCTAHOBJIEHbI JIU arnmnapaTHbie yachl B opmare UTC, BbISICHUTE 3TO, BBITTOJHUB KOMaHIY
hwclock --localtime --show. OHa OTOOpA3UT TeKyIllee BpeMs B COOTBETCTBUM C arllllapaTHbIMM yacamu. Eciv BbIBOJ,
COBIIa[IaeT C BAIIMM TEKYIIMM BpeMeHeM, TO arrapaTHble Yachbl HAaCTPOEHbI Ha JIOKaJIbHOe BpeMmsi. Ecim Bpems
hwclock He coBmazaer ¢ TeKyIym, TO CKOpee BCEro CUCTeMHbIe uachl HacTpoeHbl Ha yacoBowu nosic UTC. [Iposepbre
9TO 0O6aBJIEHNEM WJTM BBIYMTAHMEM HY>KHOTO KOJIMYECTBA YacoB JIJIsI Balllero 4YacoBoro nosica. Hammpumep, ecim Batin
yacosii rosic 3To MSK, taxk ske nsBectHbit Kak GMT +0300, To HY>KHO BbIUECTD TPU Uaca M3 JIOKAJIbHOTO BPEMEH.

systemd-timedated untaer ¢aiis /etc/adjtime ¥ B 3aBMCUMOCTM OT €0 COAEP’KMMOTrO YCTaHABIMBAET Yachl B
UTC, m60 Ha MeCTHOEe BpeMs.

COBﬂaﬁTe d)afm /etc/adjtime CO cdjIeayrlym COOep>XMMbIM €CJ/IM BalllM aIlllapaTHbI€ YdCbl HACTPOEHbLI Ha
MeCTHO€ BpeMsi:

cat > /etc/adjtime << "EOF"
0.0 0 0.0

0

LOCAL

EOF

Ecnn daiin /etc/adjtime  He OGymeT HalifeH IIpu IepBoi 3arpyske, To systemd-timedated 6yner nmoapasymeBars,
YyTO cucTeMHble yachl HacTpoeHbl Ha UTC 1 HacTpout ¢aiiyi B COOTBETCTBUM C STUM.

Bbl MoskeTe ucmonb3oBath yTwmnTy timedatectl, uto6sr coobumTh systemd-timedated, uTo armmapaTHbIe Yachl
Hactpoensl Ha UTC wim mecTHOe BpeMs:

timedatectl set-local-rtc 1

timedatectl Takske MOYKET MCITO/Ib30BaThCA [IJISI M3MEHEHMsI CICTEMHOI'O BpeMeH! 1 YaCOBOrO I0sICa.

,H,JIH M3MEHEeHM TeKylIero CMCTEMHOI'O BpeMeHM BbIIIOJIHUTE:

\ timedatectl set-time YYYY-MM-DD HH:MM:SS

ArnmapaTHble yachl OyIyT yCTAaHOBJIEHbI HA COOTBETCTBYIOIIee 3HaUeHMeE.

,H,J'IH M3MEHEHMsI TEKYILIEero 4aCoBOI'O MOsICa BBITIOJIHUTE:

\ timedatectl set-timezone TIMEZONE

HOJ’Iy‘IVITb CIIMCOK OOCTYIMHBIX YaCOBBIX ITOSICOB MO>XHO BBITIOJTHUB:

‘ timedatectl list-timezones

"\r IIpumeuanue

[MToskanmyiicTa, o6paTuTe BHMMaHMe, 4YTo KomaHzaa timedatectl He pa6oraer B chroot okpyskenuu. OHa
MOJKET MCITOJIb30BaThCS TOJIBKO MOCJIe 3arpy3ku cucteMbl LES ¢ momorirpio systemd.

9.5.1. CMHXpOHM3aLus BpeMEHU Mo cetTun

Haumnas ¢ Bepcum 213, B cocraB systemd Bxomur aiykba systemd-timesyncd, koropas 3aHMMaeTcs
CMHXPOHM3AIMEN CUCTEMHOrO BpeMmeHnu ¢ ynajaeHHbIX NTP cepsepos.
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Cny>kba He mpemHasHavaeTcs IJI1 3aMeHbl u3BecTHOM ciay:kObl NTP, oHa ucmonb3yercss B KauecTBe KJIMEHTa
npotokosia SNTP, mogxomsiiero A IPOCThIX 3a1a4 M B CUCTEMAaX C OTPaHMYEHHbIMM PeCcypCaMit.

Haunnag c systemd Bepcun 216 ciysk6a systemd-timesyncd BkiroueHa 1o ymosadyanuio. I1o skeaHuio, eé MOKHO
OTKJTIOUNTb, BBITIOJIHUB CJIEAYIOITYI0 KOMaHLY:

systemctl disable systemd-timesyncd

B ¢daitne /etc/systemd/timesyncd.conf MOYXKHO HacTpauBarhb crcok cepBepoB NTP, ucnonb3yembix systemd-
timesyncd 1151 CMUHXpOHM3ALINN.

O6paTuTe BHMMAaHKE, YTO €CJIY CUCTEMHBIE Yachl YCTAHOBJIEHBI HA MECTHOe BpeMsl, systemd-timesyncd He Gymer
OOHOBJIATD aliriapaTHbI€ YacChbl.

9.6. HacTpowka KoHconu Linux

B aTom pasgesne o6cyskaaeTcs, Kak HAaCTPOUTb CUCTEMHYIO CITYKOy systemd-vconsole-setup, KoTopast HacTpauBaeT
IpUGT BUPTYaTbHOM KOHCOJIM M PACKJIAAKM KJIaBUATYPbI.

Cny:x6a systemd-vconsole-setup cumTbiBaeT /etc/vconsole.conf IOsT  ToydeHus: uHOoOpMauuu o
KoHurypanum. Permre, Kakylo pacKJagKy KJIaBUaTypbl M SKpaHHbBIN MIpUbT OymeTe MUCIoab30BaTh. IHCTpYKIM
IJIST pasHbIX SI3bIKOB, KOTOpbIEe BaM TOMOTYT HAaCTPOUTh KOHCOJIb, €CTb Ha cTpaumile https://tldp.org/HOWTO/
HOWTO-INDEX/other-lang.html. Vsyuute BbiBOA Komannbl localectl list-keymaps s momydyeHus crmcka
JIOTTYCTUMBIX KOHCOJIbHBIX packiaafoK. [TocMoTpuTe B kaTasiore /usr/share/consolefonts CIIMCOK JOITYCTUMbBIX
9KpaHHbBIX HIPUPTOB.

®aiin /etc/vconsole.conf  IDOJIKEH comepsKaTh CTPOKM Buaa: NEPEMEHHAA=3HaueHne. Pacrio3HaioTcs ciiemyoniye
repeMeHHbIe:

KEYMAP
OTa nepeMeHHas1 OIpefiesisieT Tab/IMIly CONOCTaBJIeHNMs pack/IafKky KiaBuarypsl. Eciiv 3HaueHue He 3aaHoO, TO
10 YMOJIYaHUIO MUCIIOJIb3yeTCsl 3HaYEeHMe us.

KEYMAP_TOGGLE
OTy mepeMeHHYI0 MOXXHO MCIIOJIb30BaTh IJIs HACTPOMKM BTOPOM PaCKIaIKM KJIaBMATYpPbl, IO YMOTYAHUIO
3HayeHMe He YCTAaHOBJIEHO.

FONT
OTa nepemMeHHasl onpeessieT WpU@T, UCTIOIb3yeMbI BUPTYaIbHOM KOHCOJIbIO.

FONT MAP
OJra InepeMeHHas ornnpenessieT MCIOoJIb3yeMYyIO KOHCOJIBIO T86HI/IU,Y CUMBOJIOB.

FONT _UNIMAP
OTa mepemMeHHas omnpegensgeT otoopaxkenue mipudTos B Unicode.

MpbI 6ygeM UCIIOIb30BaTh C.UTF-8 B KaueCTBe JIOKAJIM 151 MHTEePaKTUBHBIX ceaHCoB B KoHcoym Linux B Pasnen 9.7,
«Hacrpornka cucremHou jgokasan.». KoHcosbHbie mipudThi, moctasisieMmbie maketom Kbd, cogepskariye rimdbl ajist
BCEX CMMBOJIOB COOOILIEHMII TPOrpaMMbI B C.UTF-8  SIBJISIOTCS LatArCyrHeb*.psfu.gz , LatGrkCyr*.psfu.gz ,
Lat2-Terminus16.psfu.gz ¥ pancyrillic.f16.psfu.gz U3 Karajora /usr/share/consolefonts (B Ipyrux
MOCTABJ/ISIEMbIX KOHCOJIbHBIX HIPU(TaxX OTCYTCTBYIOT IMMpbl HEKOTOPbIX cuMMBOJOB Unicode, TakMxX Kak JieBble/
MpaBble KaBbIYKM M aHIVIMIICKoe Tupe). [losaTomy ycTaHOBMUTE OAMH U3 HUX, Hanmpumep Lat2-Terminus16.psfu.
gz , B KauecTBe IIpudTa KOHCOJIM 110 YMOJTYAHUIO:

echo FONT=Lat2-Terminus16 > /etc/vconsole.conf

Hiske npuBeneH mpumep HEMEITKOM PacK/IagKy KJIaBUaTypPbl M KOHCOJIN:

cat > /etc/vconsole.conf << "EOF"
KEYMAP=de-latin1
FONT=Lat2-Terminus16

EOF
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Bbl moskeTe nsmenutb 3HaueHne KEYMAP B mpoiiecce pa6oTsi, ncnosb3ys yrumty localectl:

localectl set-keymap MAP

% TIpumeuanmue

O6parute BHMMaHKe, yTo KoMaHa localectl He paboraet B cpene chroot. E€ MOSKHO 1CII0/IB30BaTh TOJIBKO
nocste 3arpysku cuctemsl LES ¢ momoipio systemd.

Bbl Takke Mo)keTe ucIoib3oBaTh yTwinTy localectl ¢ cooTBeTcTByIOIMMM IapaMeTpamy, YTOObI M3MEHUTh
packiaaaKy KiaaBuatypsl X11, Momgesb, MOIMGUKALMIO M OILIVN:

localectl set-x11-keymap LAYOUT [MODEL] [VARIANT] [OPTIONS]

YTo6BI BHIBECTHM CIIMCOK BO3MOKHBIX 3HaueHuii 11 localectl set-x11-keymap nmapametpsl, 3ammyctute localectl ¢
rapameTpamu, IepeyricJIeHHbIMU HIKE:

list-x11-keymap-models
OrobpaskaeT 13BeCTHbIE MOIEIN KiaBuaTypbl X11.

list-x11-keymap-layouts
OrobpaskaeT M3BECTHBIE PACKIAAKM KiaBuaTtypbl X11.

list-x11-keymap-variants
OrobpaskaeT M3BeCTHbIE BAPMAHThI packiaagky KiaaBuatypbl X11 (crmenymduyHoe pacnoyioskeHye KJIaBuIl).

list-x11-keymap-options
[Toka3bIBaeT M3BECTHBIE TOMOJHUTEbHbIE OMIMY PACKIaIKM KiaaBuaTypbl X11.

"\r IIpumeuanue

Ilns1 uicrionib3oBaHMsI JII0O0T0 U3 TIepeurCIEHHBIX BbIlle TapaMeTpoB Tpedyetcs nmaketT XKeyboard-Config
u3 BLFS.

9.7. HacTpoWKa CUCTEMHOM SIoKanun

HeKOTOpre InepeMeHHbIE€ OKPY>KEeHMNA, HeO6XO,IU/IMbIe OJI1 TIOAOEeP>KKM Balllero s3bIKa. HpaBMJ’IbHaﬂ X yCTaHOBKa
BJIMSIET HaA.

o BbIXO,I[HbIe JaHHbIe IIpOTrpaMM, IIepeBOAATCA Ha Balll pO,ILHOﬁ SA3BIK

e IIpaBMbHYIO MHTEPIIPETALMIO CMMBOJIOB B OYKBbBI, IIMMPbI U Apyrue KIacchl. DTO HEOOXOAMMO J1JIsSl TOTO,
ytoOb! bash npaBwibHO mpuHMMa He-ASCII cMMBOJIbI, B KOMaHIHOM CTPOKE B HEAHIJIOSI3bIUHBIX SI3bIKOBBIX
cucremMax

e IIpaBuiabHYIO OJIS CTPaHbl COPTUPOBKY IO ajidaBUTy
o Tlogxopsiuit popmar 6ymary 1o yMoJTYaHUIO

o TIpaBuibHOe opMaTupoBaHMe NeHEKHbIX 3HAYEHMIA, 3HAUeHUI BpeMeHU U 1aT

Hmske 3ameHuTe <11> OBYXOYKBEHHBIM KOJOM HY)KHOTO BaM SI3bIKa (Hampumep en), a <CC> IOBYXOYKBEHHBIM
KOJIOM COOTBETCTBYIOIIIE) CTpaHbl (Harpumep GB). <charmap> HY>KHO 3aMEeHUTb Ha KAHOHMYECKYIO KOAMPOBKY IJIsI
BbIOpaHOM BamM JioKau. Takske MOT'YT MPUCYTCTBOBATh HeOOs13aTe/ibHble MOAM(PUKATOPbI, TaKMe KaK @euro.

Cmmcok Bcex JioKasiei, noaaepskuBaeMbix Glibc, MOXKHO NOJTYyYNTD, BHITIOTHUB CJIETYIONIYIO KOMAaHIY:

locale -a
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Tabauipl CMMBOJIOB MOTYT MMETh HECKOJIbKO CMHOHMMOB. Hampumep I1S0-8859-1  TakK ke Ha3bIBAIOT is08859-1
" 1s088591. HekoTOpbIe MPUIIOSKeHNST He MOTYT KOPPEKTHO 0OpabaThiBaTh pa3/iMuHble CMHOHMMBI (Harpumep UTF-
8 JMOJDKHO OBITh YKa3aHO Kak UTF-8 , a He utf8), M03TOMY B OOJIBIIIMHCTBE C/IyyaeB Ge3omacHee BCEro BbIOpaTh
KaHOHMYECKOe MMS IJIs1 KOHKPETHOM JioKaau. [l ompenmeneHuss KaHOHMYECKOIO MMEHM JIOKAJIM BBIIIOJHUTE
KOMaHJy HIKe, 3aMeHUB <locale name> Ha BbIBOZ locale -a 1151 skeylaemoin jjokaau (Hampumep en_GB.1is088591

B HallleM ITpumMepe).

LC_ALL=<locale name> locale charmap

,H,JISI JIOKaJIM en_GB.is088591 IpuBegeHHAs BbIllI€e KOMaH/da HarleuaTaeT.:

IS0-8859-1

OkoHuaTebHasE HACTpPOJMKa JIOKaJM OymeT BBIVIIAETb TakK: en_GB.IS0-8859-1 . BaskHO, uTOOBLI JIOKAJDb,
HaliIeHHas C IIOMOIIbIO IPUBEIEHHOM BbIIIe METOOMKY, ObljIa IPOBEepeHa repes e€ mobaB/ieHeM B (Gaiijibl 3aITycKa
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 BbIIlIe KOMAHIbI JOJIKHBI BBIBECTY Ha3BaHMe S13bIKa, KOAMPOBKY CMMBOJIOB, MICIIOJIb3YEMYIO B JIOKAJIN,
MECTHYIO BaJIIOTy M TeJieOHHBIN KON CTpaHbl. Ecyim Kakas-nmMb0 M3 KOMaH[ 3aBepllaeTcsl ¢ COoobIieHueM o6
OIIMOKe, IMTOXOXKMM Ha YKa3aHHOe HUKe, 9TO O3HauyaeT, YTO Ballla JIOKaJIb MO0 He Obljla ycTaHOBJeHa B [J1aBe 8,
JMOO He MoNIepsKUBAEeTCs CTaHAAPTHON ycTaHoBKoM Glibc.

locale: Cannot set LC_* to default locale: No such file or directory

Ecnu sTo mpowmsoimer, BaM ciieqyeT JMOO YCTAaHOBUTH >KeJAaeMYIO JIOKaJIb C TOMOIIbI0 KomaHabl localedef,
JMOO PacCMOTPETh BO3MOYKHOCTb BbIOOpa Mpyrou JioKasu. [lasbHenIme MHCTPYKIMY He MPeIoaararoT TaKux
coob1enyt 06 omnmokax ot Glibc.

Ilpyrue makeThl TaKkKe MOTYT paboTaTh HEKOPPEKTHO (HO He Bcerga OymyT OoToOpaskaTh KaKye-Jimbo COOOIeHMs
06 o1mMbKax), ecyiM Ha3BaHMeE JIOKAIY He COOTBETCTBYET MX OXUAAHMSAM. B TakuMx cCirydasix u3yduTe, Kakue eie
IUCTpUOYTUBBI Linux MoaepskMBaloT Balll SI3bIK, BO3MOXKHO, 9TO AACT HEKOTOPYIO MOJIe3HYI0 MH(DOpMaLio

Kak Tosibko OymyT orpezeeHbl IpaBUIbHbIE HACTPOVKY JIOKAJIN, co3aaiTe ¢ais /etc/locale.conf

cat > /etc/locale.conf << "EOF"
LANG=<11>_<CC>.<charmap><@modifiers>
EOF

[Tporpamma o6osouku /bin/bash (manee nmeHyeMast Kak «000JI0UKa») MCIIONb3yeT HavyajJbHbIM Habop (ailyios,
yTOOBI TTOMOYBb CO3JaTh Cpemy st 3amycka. Kakmbii daiyi MMeeT orpefeseHHOe Ha3HaueHMe M MOXKET I10-
pa3sHOMY BJIMSITh Ha BXOJI B CCTEMY U MHTEPAKTUMBHOE OKpYsKkeHue. Daiiyibl B KaTajiore /etc COAepKar IJiobabHbIe
HacTpoiku. Eciv B JoMmalllHeM Karajiore CYIIEeCTBYIOT SKBUBaJeHTHbIe (ailyibl, OHM MOTYT TepeoIpenenThb
r7106aIbHbIE HACTPOMKMA.

MuTepakTMBHasE 000/10YKa BXOMa 3allyCKaeTcs Mocjie YCIEIHOTo BXoa ¢ ucmoyib3oBanueM /bin/login, mpountan
daitn /etc/passwd . MHTepakTuBHas o6osiouka 6Ge3 BXO#Aa B CUCTEMY 3allyCKaeTCs U3 KOMaHJHOM CTPOKMU
(Harpumep, [prompt]$/bin/bash). HeunrepaktiBHast 0607104Ka OGBIYHO MPUCYTCTBYET KOTJA BHIMOTHSIETCSI CKPUIIT
060s10uku. OH HEMHTEPAKTUBEH, MTOCKOJIbKY 00pabaThIBaeT CKPUIIT M He OKMIAeT BBOMAA IOJIb30BaTeIeM MEXIY
KOMaHJaMM.
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Ha 060si0uky BXoma B CUCTEMY YacCTO He BIMSIIOT HAaCTPOMKMU B /etc/locale.conf . Cospaire dain /etc/
profile [jig 4YTeHMA HACTPOEK JIOKaIU U3 /etc/locale.conf Y 9KCIIOPTUPYITE UX, HO BMECTO 3TOTO YCTAHOBUTE
JIOKaJIb C.UTF-8  1mpu 3amycke KoHcoy Linux (4TOGBI MpOrpaMmMbl He BBIBOAWIM CUMBOJIbI, KOTOPbIe KOHCOJIb
Linux He MoskeT OTOOpPa3uTh):

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

source /etc/locale.conf

for i in $§(locale); do
key=8{i%=*}

if [[ -v Skey 1]; then
export Skey
fi

done
fi

# End /etc/profile
EOF

O6paTuTe BHMMaHMe, UTO Bbl MOXKETe U3MEHUTD /etc/locale.conf  C IOMOILBIO YTUIUTBI U3 cocTaBa systemd -
localectl. Uto6s1 ucmosnb3oBats localectl mj1st mpuBeneHHOTO BbIIIIE IPUMEPA, BBITOJTHUTE:

localectl set-locale LANG="<I11>_<CC>.<charmap><@modifiers>"

BbI Takske MOXKeTe yKa3aTh ApPYTHe MepeMeHHble OKPYKEeHMS 11 KOHKPETHOTO SI3bIKa, TaKyue Kak LANG, LC_CTYPE
LC_NUMERIC wmu Jyto6ast Apyras nepemMeHHasi OKpy>KeHMst U3 BbiBoga KomaHpibl locale. ITpocto pasgenmute mx
npobenamu. [Tpumep, roe LANG ycraHosieH Kak en_ US.UTF-8, a LC_CTYPE ycTaHOBJIeH Kak en_US:

localectl set-locale LANG="en_US.UTF-8" LC_CTYPE="en_US"

'i IIpumeuanue

[Toskamyiicta, obpatTuTe BHMMaHMe, uTo KomaHma localectl He paGotaer B cpeme chroot. E€ moskHO
MCII0/Tb30BaTh TOJIBKO IMOCsIe 3arpy3Ku cucrembl LFS ¢ momoripio systemd.

Jlokasb C (Mcrmosb3yemMast o YMOT4aHuIo) U en_US (OIHA M3 PEKOMEHAYEMbIX JIJISI aHTJIOSI3bIUHBIX IT0Ib30BATeJIel B
Coenmuennbix lITarax) 3T0 pasHble JIOKaIN. C UCTIONb3yeT 7-6uTHbIN Habop cumBosioB US-ASCII n o6pabaTbiBaeT
6alThl C YCTAaHOBJIEHHBIM CTapIIMM OMTOM KaK HEOOITyCTMMble CMMBOJIbI. BOT mouemy, Hampumep, koMaHzaa lIs
3aMeHSIeT UX BOMPOCUTEIbHBIMM 3HAKaMM B 3TOM JIOKaM. Kpome TOro, IOIBITKA OTIPAaBUTH IMMOYTY C TAKUMU
cuMBosiaMy 13 Mutt win Pine mpuMBOguMT K TOMY 4YTO, OTIIpaBjisieMble cooOleHusi He cooTBeTcTBYIOT RFC
(KOoIMPOBKA B MCXOASIIIEN MouTe yKa3aHa Kak unknown 8-bit ). PekomeHmyeTcs MCnob30BaTh JIOKAIb C, €CIM Bbl
yBepeHbI, UTO BaM HUKOTJa He TIOHAIOOSITCST 8-OMTHBbIE CUMBOJIBI.

9.8. CozpgaHue hanna /etc/inputrc

®aiin inputrc 3TO KOHMUIYpaLMOHHBIN (ain 6ubamoTeku readline, KOTOpBIN IpPemOCTaB/ISIeT BO3MOKHOCTU
pPeIaKTMPOBaHMsI, KOT/Ia MMOJIb30BaTe/b BBOOUT CTPOKY ¢ TepMmuHaia. OH paboTaeT myTeM mpeobpa3oBaHys BBOJA C
KJIaBMaTypbl B oripenesieHHble neiicTBus. Readline mcnosb3yercs bash v 60/bIIMHCTBOM ApyTUX 060I0UEK, a TAKKe
MHOTYIMY JAPYTUMM TTPUIOKEHUSIMMA.
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BosbIIMHCTBO 100l He HYKIAIOTCS B CIIeLMaIbHbIX HACTPOJKAX, IO9TOMY IPUBEIEHHAs HIKE KOMaHIa CO3HaeT
IJI06aIbHBIN /etc/inputrc , UCIOJMb3yeMblii BCEMU, KTO BXOOUT B cucTeMy. Eciu moske Bbl pelnTe, 4TO Bam
HY)KHO TepeorpefenTb 3HaUeHMs 10 YMOJIYaHUIO JIJIsI OMHOTO U3 I0JIb30BaTesieil, BbI MOXKeTe co3marh dait .
input rc B JOMAallIHEM KaTaJiore I10JIb30BaTeJIsd 1 YKa3aTb B HEM M3MeHEeHHbIe HaCTpOfIKM.

IlononHUTeNbHbIE CBEeOEeHMS O pelfaKTUpoBaHuu ¢aiiia inputrc cM. B pasmene info bash B cexkuuu Readline Init
File. Takske XOpOIIM MCTOYHMKOM MHpopmaluu siBjsietcs info readline.

Himke mpuBemeH oOwmii INIOGAJBHBIM inputrc C KOMMEHTApUSIMM, OOBSCHSIOIIMMM, UTO I€JIaIOT pas3jiMyuHbIe
napametpbl. O6paTuTe BHUMaHME, YTO KOMMEHTApUM HE MOTYT HAXOOUTHCSI B TOM K€ CTPOKE, YTO M KOMaH/IbI.
Cosparite (ailyi ¢ IOMOIIBIO CJIEIYIONIel KOMaHIbI:

cat > /etc/inputrc << "EOF"
# Begin /etc/inputrc
# Modified by Chris Lynn <roryo@roryo.dynup.net>

# PaspewnTb MNepeHOC MpurnauweHuss 060JI04KM Ha cliefylowyl CTPOKY
set horizontal-scroll-mode Off

# Paspeuntb 8-6WUTHbIM BBOS,
set meta-flag On
set input-meta On

# OTKNYNTb ob6pe3aHne BOCbMOro 6MTa B BBOAMMBIX CUMBOJIAX
set convert-meta Off

# BbiBOOMTb Ha 3KpaH BCe BOCEMb 6UT
set output-meta On

# 3ByKoBOWM curHan - none, visible unm audible, cOOTBETCTBEHHO HMKAKOro, BWUOUMbLIA WIAW CJIbIWMBIN
set bell-style none

# Huxecnepywwme KoMmaHObl NMPUBSA3bLIBAT escape-nocrefoBaTesibHOCTU (NepBbii apryMeHT)
# Kk cneumduyHeiM ona Readline ¢yHKUMAM (BTOpOA apryMmeHT)

"\e0d": backward-word

"\eOc": forward-word

# pnAa 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. Co3pgaHune haina /etc/shells

@aiin shells COmEPIKUT CIMCOK 0O0JIOUYEK BXOAA B cucTeMy. [IpuioskeHnst MCIOMb3YIOT 3TOT (a1 41t OnpesieieHNns
KOPPEKTHOCTM 060sIouKM. IS KaXK01 OOGOJOYKYM AO/DKHA MPUCYTCTBOBATh OfHA CTPOKA, COCTOSIIAs U3 MYTU K
(baitry 060/10UYKM OTHOCUTEIBHO KOPHSI CTPYKTYPbI KaTaaoros (/).
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Harnpumep, chsh o6paiiiaetcst Kk aTomy daisry, YTOO6bI OTIPeIeTUTb, MOKET JI HEITPUBUJIErMPOBAHHbIN ITOJIb30BATEh
MU3MEHUTh 0O0JIOUKY BXOa )11 CBOEN y4eTHOM 3anucu. Eciu Mg KoMaHabl He YKa3aHO B CIIMCKE, MOJIb30BaTeII0
6yzeT 0TKa3aHO B BO3MOXKHOCTY M3MEHSTh 0O0JIOUKM.

910 006s13aTesIbHOE YCIOBME JISI TaKMUX MpwIokeHnit, Kak GDM, KoTopble He 3aIOHSIOT CITMCOK MOJIb30BaTesIen,
ecM eMy He YmaeTcst HauTu /etc/shells , muau memoHoB FTP, xoTopble TpaauMIIMOHHO 3amperaioT AOCTYI
M0JIb30BaTessIM ¢ 060JI0YKaMM, He BKJIIOUEHHBIMU B 3TOT (aiJl.

cat > /etc/shells << "EOF"
# Begin /etc/shells

/bin/sh
/bin/bash

# End /etc/shells
EOF

9.10. HacTpouka u ncnosb3oBaHune Systemd

9.10.1. ba3zoBasi HacCTpoukKa

®aiin /etc/systemd/system.conf COIEPKUT ITapaMeTpbl OJIS YIIPaBJeHsI OCHOBHBIMM olepauusMu systemd.
W3HauayibHO BCe 3amycy B 3TOM (aiiie 3aKOMMEHTUPOBAHbI C YKa3aHMEM HACTPOEK IO YMOJTUaHuio. B atoMm daiie
MOSKET ObITh M3MEHEH YPOBEHb JIOTMPOBAHMS, a TaKKe HEKOTOphble Ga30Bble HACTPOVKM BemeHust (ailyioB JIOTOB.
CMoOTpuTe CTpaHUILy PYKOBOMCTBA systemd-system.conf(5) mjst mosyueHmust mogpooHoii nH(OpMaIui 1Mo KaxkaoMy
rmapameTpy.

9.10.2. OTK/NIOYEHMEe OUMCTKU IKpaHa BO BpeMsl 3arpysku

OO6bIyHBIM MMOBemeHMeM systemd SB/ISIETCS OYMCTKAa SKpaHa IO OKOHYAaHMM 3arpys3ku. IIpm >KeaHumM Takoe
TIOBe/IeHVe MOYKHO M3MEHUTD, BBITIOJIHUB CJIEAYIONIYI0 KOMaHAY:

mkdir -pv /etc/systemd/system/getty@ttyl.service.d
cat > /etc/systemd/system/getty@ttyl.service.d/noclear.conf << EOF
[Service]

TTYVTDisallocate=no
EOF

Coobrenns, otobpaskaemMbie TIPU 3arpysKe BCerga MOKHO IMPOCMOTPETD, BBITIOJHMB KOMaHAY journalctl -b OT
VMMEHM T0JIb30BaTeJIs root.

9.10.3. OTkNoueHue tmpfs gna /tmp

Ilo YMOJJIYaHUIO KaTaJIOr /tmp MOHTHUPYETCS KakK tmpfs. Ecnu takoe noBemeHue HelKeJiaTeJIbHO, €ero MO>XKHO
rnepeoIrpene/inTb, BbINOJIHMB CJIeAYIOIIYIO KOMaHay:

1n -sfv /dev/null /etc/systemd/system/tmp.mount

B kayecTBe ajbTepHATUBBI, €C/IM TPeOYETCST OTEbHBIN pa3aes AJis /tmp YKasKUTe ero B /etc/fstab

. IIpenynpexgenne

He co3paBaiiTe CMMBO/IMUYECKYIO CChIIKY, YKa3aHHYIO BbIIIIE, €CJIU UCIIOIb3yeTCs OTebHbIN pasmest s /
tmp . DTO MOMeEIIaeT MOHTVPOBAHNMIO KOPHEBOI (DalIoBOM CUCTEMBI (/) B pEXXUME I/W U ClIeJIaeT CUCTEMY
HEIPUTOHOW JIJIST 3aTPY3KN.
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9.10.4. HacTpoiika aBTOMaTU4EeCKOro co3gaHusi U yaaneHus BpeMeHHbIX
cdaiinos

Cy1iecTByeT HECKOJIBbKO CJTY3K0, KOTOPbIe CO3IA0T WM YIasSIOT dalibl MM KaTaJIoTu:

¢ systemd-tmpfiles-clean.service

¢ systemd-tmpfiles-setup-dev.service

¢ systemd-tmpfiles-setup.service

Cucremubie Gaiyibl KOHQUIYpallMM  pPacHoOIOKeHbl B /usr/lib/tmpfiles.d/*.conf . JlokanbHble
KOHOGUTYpalMOHHbIe (aiyibl HaXo#sATCsT B /etc/tmpfiles.d . @aiutbl B /etc/tmpfiles.d IepeornpenessaoT
Gdaitsel ¢ TakuMM Ke MMeHeM B /usr/lib/tmpfiles.d . Cmotpure moppobHoCcTM Mo dopmary ¢aivia B

pykoBozcTBe tmpfiles.d(5).

O6paTtute BHMMAaHME, YTO CUMHTAaKCUMC (GaiyioB B /usr/lib/tmpfiles.d/x.conf MOXEeT COUBAaTh C TOJKY.
Hampumep, no ymosmuanuio, yaajgeHue ¢aiyioB B KaTajore /tmp Haxogutcs B ¢aiiie /usr/lib/tmpfiles.d/
tmp.conf B CTpOKe:

q /tmp 1777 root root 16d

g, B moJie type, yKa3bIBaeT UYTO HEOOXOAMMO CO3[aTh MOApa3aes C KBOTaMM, YTO MPUMEHMMO TOJIBKO K (haiyIoBbIM
cucremam btrfs. OH cchlytaeTcs Ha type v KOTOPbINA, B CBOIO OUepelb, CChlIaeTcs Ha type d (KaTajior). 3aTemM CO30aeTcst
YKa3aHHbIN KaTaJIoT, eCJIM OH OTCYTCTBYET, M HAaCTpauBaIOTCS paspelieHus u Biaamesel. ComepykuMoe KaTajora
OyIeT OuMIIIAThCS Yepe3 YKa3aHHbI MHTEPBAJI BpeMeH!, eC/IM yKa3aH apryMeHT age.

Ecau mapameTpsl 0 yMOJTYaHMIO He HY3KHBI, (haiij cjieayeT CKOMMpPOBaTh B /etc/tmpfiles.d ¥ OTpemakTMpPOBaTh
1o >keytaHuio. Hampumep:

mkdir -p /etc/tmpfiles.d
cp /usr/lib/tmpfiles.d/tmp.conf /etc/tmpfiles.d

9.10.5. NepeonpeaeneHne noBegeHUA CYX06 MO yMOIYaHUNIO

[TapameTpbl IOHMTA MOKHO II€peoIpeiesInThb, CO3MIaB KaTajor 1 ¢aiy KOHGUrypaimm B /etc/systemd/system
[Tpumep nnst ycinoBHoro oHuTa foobar:

mkdir -pv /etc/systemd/system/foobar.service.d

cat > /etc/systemd/system/foobar.service.d/foobar.conf << EOF
[Service]

Restart=always

RestartSec=30

EOF

[omonunTeIbHYI0 MH(POPMALMIO CMOTPUTE Ha CTpaHuile PyKOBOACTBa systemd.unit(5). Ilocne cosmanus daiina
KOH(UTypaLym 3aITyCTUTE systemctl daemon-reload I systemctl restart foobar, UTOObI aKTMBMPOBATh M3MEHEHUS
B CTyKOeE.

9.10.6. OTNnagka nopsagka sarpysku cnyxo

BmecTo nmpocThIx clieHapyueB 000JI0YKM, MCIIOIb3yEMBIX B cucTeMax MHuImamsanuu SysVinit mmm BSD, systemd
VICIIOJIb3YeT YHUGMUIMPOBAHHBIN (OpMAaT AJi pa3/IMUHbIX TUIIOB 3amyckaembix (aiytoB (v roHMTOB). KomaHza
systemctl vicrionb3yeTcs 17151 3aIycKa, OCTAaHOBKY, YIIPABJIEHMSI COCTOSTHMEM M TIOJTyUeHMs CTaTyca IOHUT-(aiioB.
Huske HECKOJIBKO IIPUMEPOB YaCTO MCITOIb3yeMbIX KOMaHI;:

 systemctl list-units -t <service> [--all]: BBIBOOZUT crincoK 3arpyskeHHBIX IOHUT-(AIIOB THUIIA Service.

 systemctl list-units -t <target> [--all]: BbBIBOOUT cri1COK 3arpyskeHHBIX IOHUT-(QailyIoB Tua target.
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» systemctl show -p Wants <multi-user.target> :TIOKa3bIBaeT BCe IOHUT-(alIbl, 3aBUCSIIME OT multi-
user target (MHOTOIIOJIb30BATEILCKOTO peskuma). Target - crierasbHbie IOHUT-(DalIbl, KOTOPbIE AHAJIOTMYHbI
YPOBHSIM 3amycka B SysVinit.

o systemctl status <servicename.service> : ITOKa3bIBaeT CTATyC CJIY>KObI servicename. Paciimpenne .service
MOYKHO OITYCTUTD, €CJI HEeT IPYTUX IOHUT-(DAIIOB C TAaKUM JKe MMeHeM, Harpumep, .socket (KOTOpbie CO3maioT
MIPOCTYIIMBAIOIINI COKET, 06ecrmeunBaonmini GyHKIMM aHaJIOTMYHble inetd/xinetd).

9.10.7. Pa6ota c XypHasiom Systemd

Bxom B cucremy, 3arpy>keHHyIO C IOMOIIbIO systemd, obGpabaTbiBaeTcsl C IoMoIlbpio systemd-journald (o
YMOJTYaHUIO), @ He KJIACCMYECKMM AEMOHOM CUCTEMHOTO XypHasia unix. IIpm skemaHum, BbI MOskeTe HOOABUTD
OOBIUHBIN JEMOH CMUCTEMHOTO JXypHala M 3acTaBUThb UX paboratb 60K o 60k. IIporpamma systemd-journald
COXPpaHsIeT 3aIMCY )KYPHAJIa B JBOMYHOM (opmare, a He B 0ObIYHOM TEKCTOBOM. [1J1s1 pazbopa Jiora npeioCTaBIsieTCs
KomaHpa journalctl. Hike HeCKOIbKO MPMMEPOB YaCTO MCIIOJIb3yeMbIX KOMaH/I:

e journalctl -r: mokasbIBaeT BCe COAEPXKMMOE KypHaIia B 0OPaTHOM XPOHOJIOTMYECKOM TOPSIAKE.
 journalctl -u UNIT: moKasbIBaeT 3aMMCH JKypHaJIa, CBI3aHHbIE C YKA3aHHBIM IOHUT-(aiiom.

¢ journalctl -b[=ID] -r: mokasbIBaeT 3amicy KypHaia C MOMEHTA TIOC/IeHEN YCIEIIHOM 3arpy3Ku (Vv st
UAEHTUGUKATOPA 3arpy3Ki) B 0OPaTHOM MOPSIAKE XPOHOJIOTMYECKUI TIOPSIIKE.

 journalctl -f: mpegocTasisieT QyHKIMOHAIBHOCTD, aHAJIOTMUHYIO tail -f (peskum ciemoBanus).

9.10.8. PaboTa c gamnamu sgpa

IaMmbl siApa IOJIe3HbI [JIs OT/IAAKM aBapMIfHO 3aBEpIUMBIIMXCS IIPOrpaMM, OCOOEHHO, KOIha MPOMCXOauT cOoi
npoiecca geMoHa. B cucremax c systemd mamibl simpa ob6pabarsiBaeTcs: komaHaon systemd-coredump. Komanga
3amuIleT OaMIl B SKypHaJI M COXPaHUT caM JaMI siapa B /var/lib/systemd/coredump . UTOOBI TONYUYUTD
1 o6paboTaTh Jamil, MpegocTaBiseTcss MHCTpyMeHT coredumpctl. Heckosbko mpuMepoB 4acTO MCIIOIb3yeMbIX
KOMaH/I;:

e coredumpctl -r: BBIBOOIUT CIMMCOK BCEX MAMIIOB B OOPAaTHOM XPOHOJIOTMYECKOM ITOPSIIKE.
» coredumpctl -1 info: oTo6paskaet MHGOPMAIMIO U3 ITOC/IETHEro JaMIla siapa.

e coredumpctl -1 debug: 3arpykaet nocneguuit gam siapa B GDB.

JlamIIbl siipa MOT'YT 3aHMMAaTh MHOTO MeCTa Ha Jaycke. MOKHO OrpaHMYMUTb MECTO Ha AMCKe, 3aHMMaeMOoe AaMIlaMu
sipa, co3naB KOHGUTypalMOHHbIN (ait B /etc/systemd/coredump.conf.d . Hartpumep:

mkdir -pv /etc/systemd/coredump.conf.d

cat > /etc/systemd/coredump.conf.d/maxuse.conf << EOF
[Coredump]

MaxUse=5G

EOF

CmoTpute ciemyrolye CTPaHUIIbI PYKOBOACTBA ISl MOTYYEHUS] ITOTOJHUTENbHOVM MHGpOpMayy uHbopMaims
systemd-coredump(8), coredumpctl(1) n coredump.conf.d(5).

9.10.9. AnnTenbHO BbINOJHAKOLWMECS NPOLECChI

Haumnasgs c Bepcum systemd-230, Bce IOJIb30BaTe/IbCKME IMPOLIECCHI 3aBEPINAIOTCS, KOTAA 3aBepIaeTcst
TI0JIb30BaTeIbCKask CeCCusl, Iaske eCy MCIOIb3yeTcsl nohup Wi MpOoIecC UCHOob3yeT GYHKIMM daemon() WU
setsid().OTO HaMepEeHHbBI Iepexol OT MCTOPUYECKM pPaspelInTesIbHOM Cpedbl K 6ojiee OrpaHMYMUTETHLHOMN.
HoBoBBenieHe MOKET BbI3BaTh MPOOJIEMbI, €C/IM Bbl MPUMEHSIETe NOJITO paboTaroliye MporpaMMbl (Takue Kak,
screen i tmux), yTOObI OCTAaBaThCSI AKTUBHBIM TIOCJIE 3aBEPIIIeHNST Balllel MoJIb30BaTe/IbcKkoi ceccun. EcTb Tpu
crioco6a paspelmTh Ipoleccam paboTarh MOC/Ie TOro, KaK CeaHC MO0Jb30BaTeJsl 3aBepIIIeH.
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e Bxarouums donzocpouHwvie hpoyeccol s 8bl6paHHbiX nonv3osamereti: OObIUHbIE TI0/Ib30BATE N UMEIOT
paspellieHye Ha BK/IIOUEHMe TOJTOCPOYHBIX ITPOIIECCOB C MOMOIIIbI0 KoMaH bl loginctl enable-linger s
camux cebs. CucTteMHbIe aAMUHUCTPATOPbI MOT'YT MCIIOJIb30BATh TY K€ KOMAaHIy C apryMEHTOM user JIJIs
BKItoueHus lingering'a mosib3oBatetio. [Tocste 3TOr0 MOIB30BaTE I MOKET MCIIOIB30BAaTh KOMaHAy systemd-
run, yToGbI 3aITyCTUTh IJIUTEIbHbIN MTporiecc. Hanmpumep: systemd-run --scope --user /usr/bin/screen. Eciu
BbI paspellnTe BbIIOJHEHME TOJITOCPOYHBIX IPOIECCOB MOJIb30BATEIO, TO USer(@.service OCTaHeTCs gaske
IOCJIe 3aBepIleHNsI BCeX CEaHCOB BXOIa B CUCTEMY M aBTOMATUUECKM 3aITyCTUTCS IIPU 3arpy3Ke CUCTEMbI. DTO
SIBJISIETCSI TIPEUMYIIIECTBOM, IIOTOMY UTO SIBHO pa3pelllaeT ¥ 3alpelaeT 3amycK MpoleccoB MOcJie 3aBepIleHnst
ceaHca IoJIb30BaTeJIsl, HO HapylIaeT 0OpaTHYIO COBMECTUMOCTD C TaKMMM MHCTPYMEHTaMM, Kak nohup u
YTUINTAaMU, KOTOPbIE MCIIOJIL3YIOT daemon( ).

* Bxatouums donzocpounvle npoyeccol 8 cucmeme(2nobanvpHo): Bl MokeTe yCTaHOBUTD KillUserProcesses=no
B /etc/systemd/logind.conf IJIS1 BKJIIOUEHUS JOJITOCPOUYHBIX IIPOLIECCOB ITI00AIBLHO [IJIT BCEX
nosib3oBaresieit. [IpermyiiiecTBOM 3TOTO METO/A SIBJISIETCS TO, UTO BbI OCTABJISIETE CTAPbIil METOJ, JOCTYITHBIM
BCEM I10JTb30BaTeJISIM 32 CUET SIBHOTO KOHTPOJISL.

e Omkmouums 80 8pems cOOpKU: Bbl MOKETE 3allPETUTh 3aBepllieHNe MPOoLIeCcCcoB Ipyu cbopke systemd, 10OaBUB
KJIIO4Y -D default-kill-user-processes=false B KOMaHjie meson i systemd. DTO MOJTHOCTHIO OTK/IIOYAET
BO3MOYKHOCTh Systemd yOGMBaTh MOJb30BaTeIbCKIE MPOIIECChHI B KOHIIE CeaHca.
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FnaBa 10. lenaem cuctemy LFS 3arpysouHou

10.1. BBegeHue

[Tpumno Bpemst caenath cuctemy LES 3arpysounoit. B aToir miaBe ob6cyskmaercs co3manue ¢aiiia /etc/fstab
cOopKa siIpa AJ1sl HOBOM cucTeMbl 1 ycTaHoBKa 3arpy3unka GRUB, uro6sr cucrtema LFS Morsa 661Th BbiOpaHa AJ1st
3arpysKu Ipy 3aImycKe.

10.2. Co3paHue hauna /etc/fstab

@aiin /etc/fstab  MCMOMB3yeTCS] HEKOTOPBIMY MTPOTpaMMaMM JJIsl OIIpeiesIeHNsT TOTO, Kakye (hailyioBble CUCTEMBI
JOJI>)KHBI MOHTMPOBATLCA IO YMOJIYAHMIO, B KAKOM IMOPAOKE M KaKne M3 HUX JOJI>KHbI 6bITb IIpOBEPEHDI (Ha Ha/Inuue
OIIMOOK IIeJIOCTHOCTM) Tiepes, MOHTUpoBaHMeM. Co3maiTe HOBYIO Tabiauily 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

# End /etc/fstab
EOF

3aMeHUTe <xxx>, <yyy>, U <fff> MOOXONSIIMMM IIJISI CUCTEMbl 3HAYEHMUSIMM, Harmpumep, sda2, sda5, 1 ext4. s
TIOJTyYeHMs TIOAPOOHOI MHpOpMaIIM O IapaMeTpax B 3ToM ¢aiiie, cmotpurte fstab(5).

®daioBbIM crucTemMaM ornepainoHHbix cucreM MS DOS u Windows (takum kak vfat, ntfs, smbfs, cifs, is09660,
udf) Tpebyercs cnennanbHas omnuust utf8, urobsr He-ASCII cumBoJbI B MMeHaX (aiJIOB MHTEPIPETUPOBAINCDH
npaBuIbHO. JI1s1 jiokaseit, oryinuHbiX oT UTF-8, 3HaueHne iocharset JO/DKHO OBITh TAKMM 3Ke, KaK HAOOP CMMBOJIOB
JIOKaJI ¥ HACTPOEHO Tak, YTOOBI SIAPO MOHMMAJIO ero. DTo 6yHeT paboTaTh, eC/i COOTBETCTBYIOIIEE ONpeesIeHe
Habopa cumBoIOB (Haxomutcs B pasgene File systems -> Native Language Support mpyu HacTpoike sigpa) 6510
CKOMITMJIMPOBAHO B SIIPO WM cOOpaHoO Kak Momyinb. OmHAKoO, ecau Habop cumBoJioB jokaim — UTF-8, mapamerp
iocharset=utf8 caenaer ¢GaiyIOBYIO CUCTEMY UYBCTBUTENbHOM K PETUCTPY. YTOOBI UCIPAaBUTh 3TO, UCIIOIb3YIUTE
CITeIMa/IbHYIO OIMIIMIO utf8 BMecTO iocharset=utf8 gyst sorasein UTF-8. [Tapamerp «codepage» Takske HeOOXOOMM
mist paioBeIxX cucteM viat u smbfs. OH go/mKeH ObITh YCTAHOBJIEH Ha HOMEP KOJOBOV CTPaHUIIbI, MCIIOIb3yEMbIN B
MS-DOS B Baiuiei1 crpane. Hampumep, 111 MoHTMpoBaHMS quieliek noJib3oBaresib jJokam ru_RU.KOI8-R mossken
YCTaHOBUTD CJIEAYIOIME 3HAUEHNS B IPYIIITE TapaMeTPOB CTPOKY MOHTUPOBAHUS B /etc/fstab

noauto, user, quiet, showexec, codepage=866, iocharset=koi8r ‘

CootBeTcTByMOIIMI (PparMeHT mapameTpoB 1181 mosb3oBaresieir ru RU.UTF-8 Buirsiaut ciemyronmm o6pa3om:

noauto, user, quiet, showexec, codepage=866, utf8

O6paryuTe BHMMaHMeE, UTO iocharset UCIOIb3YeTCS IO YMOJTYAHMIO 1Jis is08859-1 (KOTOpasi coxpaHsieT (GaiioByIO
CUCTEMY HEUYBCTBUTEJIbHOM K PETUCTPY), a MapaMeTp utf8 yKasbIBaeT Spy, YTO HYKHO Mpeobpa3oBaTh MMeHa
dainoB ¢ ucnonab3oBanvem UTF-8, uTo6bl X MOKHO ObLJIO MHTEpIIpeTnpoBaTh B yiokamu UTF-8.

Taxske BO3MOSKHO YKa3aTb 3HAYEHUA KO,I[OBOI71 CTpaHUIIbI MO YMOJ/IYaHNIO U iocharset OJIsI HEKOTOPbIX (I)aﬁHOBbIX
CUCTEM BO BpeMs HacTpouky sapa. CooTBeTcTBYIONMe napaMeTpbl 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
BO3MOXHOCTM yKa3aTb 3TU IIapaMeTPbI OJIS (1)3171}1030171 cuctemsl ntfs Bo BpeMsI KOMITWJIALIMN dapa.
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711 HEeKOTOPBIX TUIIOB JXKECTKMUX AMCKOB MOXKHO CIeJaTh (PaijIoBYyIO CUCTEMY ext3 6ojiee YCTOMUMBOM K COOSIM
nutaHusi. YTo6wI cesiath 3TO, 10OaBbTe MapameTp barrier=1 K COOTBETCTBYIOIIEN 3amucu B /etc/fstab . UTOOBI
MIPOBEPUTD, MOAAEPKUBAET JIM OUCK 3Ty OIINIO, 3aIyCTUTe hdparm Ha COOTBETCTBYIOleM paspese. Hampumep,
eCJIn:

hdparm -I /dev/sda | grep NCQ

BO3BpalllaeT HEeIyCTOM BBIBOI, OMIIVS ITOAIEPSKUBAETCS.

[Tpumeuanne: pasmesibl HA OCHOBe yIpaBjeHus jorndeckummu tomamu (LVM) He MOTYT MCIIOIb30BaTh ITapameTp
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 .
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make menuconfig

OTa KoMaHJa 3armyckaeT uHTepdeiic Ha ocHOBe ncurses. i uMcronb3oBaHUsI Apyrux (Tpaduyeckux)
uHTepdencos, BoinoaHNTe make help.

"h IIpumeuanue

Xopoliieii OTIIPaBHOM TOUKOM [IJISI HACTPOMKY siApa, MOXKET CTaTh 3armyck komaHabl make defconfig. B
pe3ysibTare e€ BBINIOJIHEHUS OylieT co3maHa 6a3oBasi KOHGUTYpaIys C YYETOM apXUTEKTYPbl CUCTEMBI.
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OO6s13aTesIbHO  BKJTIOUMTE/OTK/IIOUUTE/HACTPOUTE CJIEAYIONIME TapaMeTpbl, MHaue CUCTeMa MOXKET
paboTaTb HEKOPPEKTHO WJIM BOOOIIIE He 3arpysKaTbCsl:

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]
[ /*x] CPU controller ---> [CGROUP_SCHED]
# This may cause some systemd features malfunction:
[ 1 Group scheduling for SCHED_RR/FIFO [RT_GROUP_SCHED]
[ ] 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]
[*] Networking support ---> [NET]
Networking options --->
[*] TCP/IP networking [INET]
<k> The IPv6 protocol ---> [IPV6]
Device Drivers --->
Generic Driver Options --->
[ 1 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]

Firmware loader --->
< /*> Firmware loading facility [FW_LOADER]
[ ] Enable the firmware sysfs fallback mechanism
[FW_LOADER_USER_HELPER]
Firmware Drivers --->
[*] Export DMI identification via sysfs to userspace [DMIID]
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]
File systems --->
[*] Inotify support for userspace [INOTIFY_USER]
Pseudo filesystems --->
[*] Tmpfs virtual memory file system support (former shm fs) [TMPFS]
[*] Tmpfs POSIX Access Control Lists [TMPFS_POSIX_ACL]
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BxilounTe HeKOTOpble AOIMOJHUTENbHbIE (PYHKLMM, eCiM Bbl coOMpaeTe 64-6uTHyIO cucremy. Ecian
BBI MCIIOJIb3yeTe menuconfig, BKIIOUMTE UX B CJIEOYIOIIEM IOPSAKe: cHauaia CONFIG_PCI_MSI , 3aTeM
CONFIG_IRQ_REMAP , W, HaKOHell, CONFIG_X86_X2APIC , IIOTOMY 4TO MapaMeTp OTOOGPaKaeTCs TOJIBKO
IOCJIe BbIOOPA ero 3aBMCUMOCTH.

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]

Ecnu BbI co3pmaere 32-paspsiHylo CUCTeMY, pabOTalollyi0 Ha 060pynoBaHUM C 0ObEMOM OIepaTMBHOMN
namsitu 6osiee 4 I'B, usMeHMTEe KOHGUIYpAILMIO TAKUM 06Pa30M, YTOOBI SIPO MOIJIO UCIIOIb30BaTh 10 64
I'b onepaTuBHOM TaMSTH:

Processor type and features --->
High Memory Support --->
(X) 64GB [HIGHMEM64G]

Ecmu pasmen st cucremsl LEFS naxomutcas Ha NVME SSD (To ecth y3/10M yCTpoiicTBa Ajs1 pasgesia
SIBJsieTCs /dev/nvme* , a He /dev/sd* ), BkitounTe napamerp NVME support, unaue cucrema LES He
OymeT 3arpy>kaTbCsi:

Device Drivers --->
NVME Support --->
<x> NVM Express block device [BLK_DEV_NVME]
IIpumeuanmue

Xors "Ilporokon IPv6" He sBisieTcss CTporo o6si3aTeNbHbIM, OH HACTOSITEJIbHO PEKOMEHIYeTCS
paspaborumkamu systemd.

EcTb HECKOBKO APYTMX IMapamMeTpoB, KOTOPbIe MOTYT IMIOHAOOUTHCS B 3aBUCUMOCTU OT OCOOEHHOCTEN CUCTEMBI.
Inst mosmyueHnmst crivcka HeobxoauMbIx omiyi st maketoB BLFS cmorpute Chucok onyuii sopa BLFS.

"

’

"\r

IIpumeuanue

Ecnu Bama xoct mopmepskuBaetr UEFI u Bb1 xoTuTe 3arpysuts LFS ¢ momoipio Hero, Bam Heo6xoamumo
HaCTPOUTh HEKOTOPbIE TTapaMeTPhI SIpa, CJIeAyst MUHCTPYKIMU Ha cmpanuye BLF'S, paske eciiv Bbl OymeTe
ucronb3oBarh 3arpy3unk UEFI u3 ocHOBHOTrO AuCTPUOYTHUBA.

IIpumeuanue

Snpo B multilib-cucreme MOMKHO MMeETh BO3MOXKHOCTb MAEHTUMUIMPOBATHL U 3aITyCKaTb JABOMYHBIE
daiibl, CKOMIMWIMPOBAHHBbIE [JISI apXUTEKTYp, OTIMYHBIX OT apXUTEKTYpbl, MCIOJb3yeMOil IO
YMOJTYAHUIO.

Ecsn 6bu1a mob6aiieHa moamepskka Jiro6oro 32-6utHoro ABI, ybeaurech, uto Bbhibpad mapamerp "TA32
Emulation". ITapametp 'TA32 a.out support' He SIBJIsIeTCSI 00sI13aTe/IbHbIM U BKJ/IFOYEH KaK MOJYJIb.

Binary Emulations --->
[*] IA32 Emulation [CONFIG_IA32_EMULATION]
<M> IA32 a.out support [CONFIG_IA32_AOUT]
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ITosicHeHms A1l BLIOPAHHBIX BHIIIE TAPAMETPOB SIApPa:

Randomize the address of the kernel image (KASLR)
Bxmounte ASLR mis obpasa simpa, 4TOObI YMEHBIINTh BEPOSTHOCTb HEKOTOPBIX arTakK, OCHOBAaHHBIX Ha
(UKCHMPOBAaHHBIX apecax KOHQUIEHIMAIbHBIX TaHHbIX MJIM KOAA B SIpeE.

Compile the kernel with warnings as errors
BxittoueHme 3TOro mapameTpa MOXKET MPUBECTM K COOI0 COOpPKM, eCay KOMIWISTOP M/Win KOHUrypaums
OTJINYAeTCsl OT KOHGUTYpaluy sigpa pa3paboTunKOB.

Enable kernel headers through /sys/kernel/kheaders.tar.xz
Ilnst cOOpKM sAIpa C TUM MapaMeTpoM HeoOXOIuM IakeT Cpio. cpio He ycraHaBmBaeTcs B LFS.

Configure standard kernel features (expert users)
OTa omnuus MpUBeeT K OTOOpakeHMI0 HEKOTOPBIX MapaMeTpoB B MHTepdeiice KOHGUTypalun, HO U3MeHEeHNe
9TUX MTapaMeTpPOB MOKET ObITh OnacHbIM. He mcrosnb3yiiTe e€, eciy Bbl He 3HaeTe, YTO JeslaeTe.

Strong Stack Protector
BxtounTte SSP gnst ssgpa. Mbl BRIIOUMIIM €TO [1J11 BCETO MOJb30BaTEbCKOTO MPOCTPAHCTBA C MOMOIIBIO --
enable-default-ssp , HacTpouB GCC, HO smpo He ucnonb3yer HacTpoiiku GCC o ymomuanmio mjis SSP.
MpbI BK/IIOUaeM 3TO SIBHO 3[€Ch.

Support for uevent helper
BxitioueHne sToro napaMeTpa MOKET BbI3BaThb COOM IIpy yIIpaBjieHue ycTpoictBamu yepe3 Udev.

Maintain a devtmpfs
C moMOIIIbIO 3TOTO MapaMeTpa y3JIbl YCTPOWCTB CO3MAaI0TCS aBTOMATUYECKM M 3arlOJIHSIOTCS CaMUM SIIPOM,
naske 6e3 3amycka Udev. Udev Gymet paborarb MOBepX, YIIPABJISs pa3perieHusMu 1 T00aBiisas HeOOXOIMMble
CMMBOJIMYECKME CChUIKM. DTOT 3JIEMEHT KOHMUTrypalumu Heo6xXonum BceM mosib3oBaressim Udev.

Automount devtmpfs at /dev
OTOT MmapaMeTp IMO3BOJUT CMOHTMPOBATh IPEICTaB/eHMe sapa YCTPOMCTB B /dev Ipu Nepek/IioueHu Ha
KOpHEBYIO (halijIOBYIO CMCTEMY HENOCPEICTBEHHO Iepe], 3aITyCKOM init.

Enable legacy fbdev support for your modesetting driver W Framebuffer Console support
OnHu Heo6xoaMMBI 17151 oTOOpaskeHMsT KoHcom Linux Ha rpadmyecKkoM Mpoiieccope, YIpasB/sieMOM JIpaiiBepoM
DRI (Direct Rendering Infrastructure - nadpactpykrypa npsimoro penumepunra). Ecim CONFIG_DRM (Direct
Rendering Manager - gyucrneruep mpsIMOTO peHJIepMHTra) BK/IIOUEH, BaM TakXke CJiefyeT BKJIIOUUTb ITU [IBE
OMIIMY, MHAUe Bbl YBUANTE ITYCTOM 3KPaH MocJse 3arpy3ku apaisepa DRI.

Support x2apic
[Tonmepskka 3amycka 64-paspsiTHOrO KOHTpoJuiepa IpepbiBaHMil 1Jis X86 mpoiieccopoB B peskume x2APIC.
x2APIC moxket 6b1Th BKTIOUeH B BIOS Ha cuctemax x86 u y simpa co6panHoro 6e3 aton omnimu 6yget kernel
panic mpu 3arpyske. OTa OINLMSI He OKayKeT HMKakoro s¢gdexkra, HO U He ImpuumHIeT Bpema, ecan X2APIC
otkioueH B BIOS.

B KkauecTBe a/jibTepHATUBBI, B HEKOTOPBIX CUTYALMSIX MOXKET ObITb YMECTHO MCIIOJb30BaHMe KoMaHIbl make
oldconfig. CMmoTpute a1 README [IJis TOTyYeHMsT JOTIOJHUTEIbHON MH(DOpMaLun.

[To >kenaHMIO, BbI MOKETE MPOITYCTUTb HACTPOUKY SIApa, CKOMMPOBAaB KOHMUTypalMoHHbIA (aii sapa .config ,
"3 XOCT CUCTEeMbI(eC/I OH JIOCTYIEeH) B KaTajor Kyaa ObIO pacrmakoBaHO SIAPO linux-6.10.5 . OgHAKo, MbI He
peKoMeHIyeM 3TOT BapuaHT. HamHOro Jrydiiie M3yuuTh BCe MapamMeTpbl MEHIO M CO31aTh KOHGUIYpaLMIO SApa C
HYJISL.

CxoMmwpyiTe 06pas sipa M MOIYJIN:

make

[Ipu ucnosnb3oBaHUM MOAYJIEN, MOT'YT MOTpPeboBaThCs Gaityibl KOHPUTypalum, KOTOpble PacIiooKeHbl B KaTajiore
/etc/modprobe.d . VHbopmaims o MOmysiax v KoHGuUrypaiym siagpa Haxogutcs B Pasnmen 9.3, «B3anmopercTsue
C YCTPOVICTBaMM ¥ MOLYJIIMU» U B JOKYMEHTAIMM K SIAPY linux-6.10.5/Documentation . Kpome atoro, crout
03HaKOMUTBCSI C PYKOBOACTBOM modprobe.d(5).
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Ecnn nopnepskka momysieit He 6blia OTK/IIOUEHa B IapameTpax sipa, YCTaHOBUTE MOMYJIM C MTOMOLBIO:

make modules_install

[Tocsie okoHYaHMST KOMITMJISITIVY, HEOOXOIMMO BBITTOTHUTD €111e HEeCKOJIBKO I1aroB [IJIs1 3aBePIIIeHNs YCTaHOBKM SIIpa.
HexoTtopble ¢aityibl JOKHBI ObITH CKOIMPOBaHbI B KaTajIor /boot .

A Baumanne

Ecut BbI permim ncroib30BaTh OTAEIbHbIN /boot pasmen miis cuctembl LES (Bo3amoskHO, 061Imit pasmen
/boot C XOCT-IUCTPUOYTUBOM), CKOIIMPOBAHHbIE HIKe (DarIbl JOIKHBI ObITh TIOMelleHbl Tyaa. CaMbli
MIPOCTOM CIOCOO caesaTh 3TO — CHayaja CO3[aTh 3amMch IJIsT /boot B /etc/fstab  (mompoOGHOCTU
YUTANTE B IPEIbIAYIIIEM pa3/iesie), 3aTeM BBITIOJIHATE CIEAYIOITYIO0 KOMaH/Iy OT MMEHM TI0JIb30BaTeS root
B cpepe chroot:

mount /boot

[TyTh K Y371y yCTPOMCTBA B KOMaH/ie OMYIlleH, MTOCKOJbKY mount MOXeT ITPOYNTaTh ero u3 /etc/fstab

[Tyt K 00Opa3sy simpa MOKET pasjiMuarbCs B 3aBUCUMMOCTM OT MCITOJb3yeMoy Iuiatdopmbl. ViMs daitia, MoxkeT
6BITb ITPOM3BOJIBHBIM, HO HAYMHATHCS JOJKHO C vmlinuz njsi obecriedeHns COBMECTMMOCTM C aBTOMAaTHUeCKOM
HACTPOMKOM TIpollecca 3arpy3Ku, OMMCAHHOTO B ciemyromiem pasgesne. Cremyrolias KOMaHAA Ipearnosaraer
apXUTEKTYpy x86:

cp -iv arch/x86/boot/bzImage /boot/vmlinuz-6.10.5-1fs-12.2-systemd

System.map - 3TO CMMBOJIbHBIM (aia mig gapa. OH comepsKUT TOUKM Bxoma Kaxkmoyu (gyukumu B API sampa, a
TaKKe aJipeca CTPYKTYp AAHHBIX JJI51 3aTyIeHHOTrOo siapa. OH MCIoIb3yeTcsl B KaueCTBe pecypca Mpy UCCIeI0BaHN
po6JsieM C sIpoM. BbITTOTHUTE CeayolTy0 KOMaHIy AJ1s1 YCTaHOBKY (aiiia:

cp -iv System.map /boot/System.map-6.10.5

®ain koHpuryparum sigpa .config cosmaercs Ha iiare make menuconfig v comepkut Bce mapameTpsl Sapa,
KOTOpO€ ObI0 CKOMITMJIMPOBAHO TOJIBKO UTO. PeKoMeHyeTcsl COXpaHUTh 3TOT (aiut Ha Oymyliee:

cp -iv .config /boot/config-6.10.5

YcTaHOBUTE TOKYMEHTALIMIO SIpa:

cp -r Documentation -T /usr/share/doc/linux-6.10.5

BaskHO OTMeTUTb, UTO (harIbl B KaTajaore C MCXOMHBIM KOIOM SiApa He TPUHAAJIeXXAT MoJIb30BaTesio root. Beskmin
pa3s, Korja makeT paclaKOBbIBAETCS OT MMEHM T0JIb30BaTesl root (KaK 9TO M BBIMOJHSUIOCh BHYTPY Cpelbl chroot),
(baiibl UMEIOT Te UIEeHTUHUKATOPDI ITOIb30BATe IS Y IPYIIIbI, KOTOPbIE ObLIV ITPMCBOEHBI ITPU paciakoBke. OOBIYHO
9TO He BBI3bIBAET MPOOJIEM IJISI IPYTUX YCTAaHABIMBAEMbIX MMaKeTOB, TaK KaK KaTajor C MCXOTHMKAMM YHAJSIeTCS
rocJjie yCTaHOBKM MakeTa. OTHaKO MCXOMHbIN KO siapa Linux 4acTo coxpaHsieTcsl B TeUeHMe IJIUTEIbHOTO BpEMEHN.
M3-3a 9TOTO CYIIECTBYET BEPOSITHOCTh TOTO, UYTO UAEHTU(UKATOP MOJIb30BATEJIS, UCIIOIb3yeMbIil IIPY PaCITakKOBKe,
OymeT HasHAYeH IPYyroMy I0JIb30BaTes0. B TakoMm ciyuyae, 3TOT IOJIb30BaTe/b OyIeT MMEeTh AOCTYI Ha 3aIlliCh B
STOT KaTaJIor.

"\r IIpumeuanue

B pspe ciiyuaeB TpeOyeTcs OOHOBUTh KOHGUTYpaAILMIO siApa [IJis MaKeToB, KOTOpbie OYAYT YCTaHOBJIEHbI
no3ke B BLFS. B ommmunu ot apyrux mnaketoB, HeT HEOOXOAMMOCTH YHAJSITh epPeBO MCXOOHOTO Koma
siipa MocJie YCTAaHOBKM TOJIBKO YTO COOPAHHOTO sipa.

Ecn BbI 1aHMpyeTe OCTaBUTh KaTaJIOT C MCXOOHBIM KOIOM SIpa, BeIMOaHUTEe KoMaHay chown -R 0:0 *
HaXOMOSICh B KaTajore linux-6.10.5 , 4TOOBI Bce (haiibl IPMHAIJIEKAIN IT0JIb30BATEIIIO root.
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. IIpenynpexagenne

I/IHOFI[a, B JOKYMEHTalUU K aOpy, peKOMEHOYIOT CO30aTh CUMBOJIMUECKYIO CCBIJIKY /usr/src/linux
YKa3bIBAIOIIYIO Ha KaTaJIOI' C UCXOOHMKaMMU SApa. Oora pekoMeHaanms OTHOCUTCA K A0paM 1O BEpCUN 2.6
U He JO/IXCHA BBITIOJIHATHCS B CUCTEME LFS, TaK KakK 3TO MOXKeT BbI3BaTb HpO6J’IeMbI C [MIakeTamMm, KOTOpbIe
Bbl, BOBMO>XHO, 3aXOTUTE C06paTb, Korza Ballla 6a3oBas cucrema LFS 6y,ELeT roToBa.

. IIpenynpexagenue

3arosoBouHble (Gaiyibl B CUCTEMHOM Katajore include (/usr/include ) 8cezda WCIIOJIb3YIOTCS Te,
KOTOpble TpuMeHsuMCh mpyu Kommuasauuyu Glibc, To ecTh MOATOTOBJIEHHBbIE 3arojJOBOYHbIE (Haiibl,
ycTaHoBjieHHble B Pasmen 5.4, «3arosoBounble daiuibl Linux-6.10.5 API». ITostomy ux Huxozda
He cjlefyeT 3aMeHSITb Ha UYMCTbIe 3arojioBOYHbIe (aiibl siApa WM JioOble Apyryue IMOATOTOBJIEHHbIE
3aroJIoBOYHbIe (alIbl.

10.3.2. HacTpoiika nopsagka 3arpy3ku mogynei Linux

B GosblMHCTBe cyiyyaeB Momyimu Linux 3arpyskaloTcs aBTOMaTM4ecKu, HO MHOTHA TpeOyeTcsl OorpenesieHHbIN
nopsiaok. [Iporpamma, Kotopasi 3arpyskaet Momy/iv, modprobe mau insmod, ucnosnbsyeT dait /etc/modprobe.
d/usb.conf KaK pa3 IJig 9TO¥ Lieyn. DTOT (aiijl JOJKEeH ObITh 3alloJIHeH Takum obpasom, uto ecsim USB-
npaviBepbl (ehci_hcd, ohci_hcd m uhci_hcd) 6biM cobGpaHbl B Buie MOAYJEM, TO OHM OYymyT 3arpyskeHbl B
npaBWwIbHOM mopsiake; ehci_hcd mosmsken 6bITh 3arpyskeH 1o ohci_hcd u uhci_hcd gnst Toro, uto6sI M36EXKATH
TIpeIyIpesKaeHMI1 BO BPEMST 3arpy3KN.

Co3naiiTe HOBBIN (dailst /etc/modprobe.d/usb.conf , BBITIOJTHUB CJIETYIONTYIO 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

Vcranosnennsie gainbl:  config-6.10.5, vmlinuz-6.10.5-1fs-12.2-systemd, 1 System.map-6.10.5
Co3gaHHbIe KaTaJIoru: /lib/modules, /usr/share/doc/linux-6.10.5

KpaTtkoe onucaHue

config-6.10.5 Conepskut B cebe Bce mapamMeTpbl KOHGUTYpaIuu siapa

vmlinuz-6.10.5-1fs-12.2-systemd SAnpo cucrembl Linux. Ilpu BK/IIOUEHMM KOMIIBIOTEpA SIIPO —
9TO TIepBasl 3arpyskaeMasl 4aCTb OIepalyoHHON cucTtemMbl. OHO
OOHAPYKMBAET M MHUIIUAIM3UPYET BCE KOMIIOHEHTHI allliapaTHOTo
obecrieueHnsi KOMITbIOTEpa, [eJlaeT MX [OOCTYIMHBIMM B BUIE
JlepeBa KaTajioroB C (aiamu ISl JOCTyIla K HUM IPOTrpamMm
U TIpeBpaliaeT OAMH IIPOIEeCCOpP B MYJIbTU3a[auyHyI0 MalllnHYy,
CITOCOOHYIO BBIMIOJIHSITH MHOKECTBO IIPOrpaMM KakK OyaTo
OIHOBpPEMEHHO.

System.map-6.10.5 Cnoucok agpecoB ¥ CUMMBOJIOB; (aitjl COOEP>KUT TOUKM BXOHA U
agpeca Bcex QYHKUIMI ¥ CTPYKTYP JaHHBIX B sIIpe
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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-systemd" {
linux /boot/vmlinuz-6.10.5-1fs-12.2-systemd 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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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.

E;

4 l

Buumaumne

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

Otmuno! Hoas cucrema LFS vycranosnena! JKemaem ycmexoB B paboTe C Ballleii HOBOW, OJIECTSIIEN,
CaMOCTOSITeJIbHO coOpaHHoM Linux cucTeMoii.

MoskeT ObITH XOpollIEeN uaeeit cosmarb Gais /etc/lfs-release . Mmes ator daivi, Bam (1 Ham, ecyin BaM B
KaKOJ-TO MOMEHT MOHaJOOUTCsI 0OPAaTUThCS 3@ MOMOIIIbI0) GyIeT Mpollle y3HaTh, Kakast Bepcust LFS ycTaHoBneHa
B cucteme. CoszmaiiTe 3TOT (aiil, BBIMIOJIHUB CAEIYIONIYI0O KOMaHIY:

echo 12.2-systemd > /etc/lfs-release

Cne,uy}ou.u/{e ABa d)aﬁma, cogepKalye OIIMCaHne YCTHHOBIIeHHOI‘/JI CUCTEeMbI, MOI'YT MCIIOJIb3OBATbCS IIdKETAMMU,
YCTaHaBJIMBa€MbIMU I1033Ke, 6o B 6I/IHapHOM BUge, 6o ImyTemM ux C60pKI/I.

[TepBblii MOKa3bIBaeT CTATYC Ballleli HOBOV CUCTEMBI IO OTHOIIeHNIO K ctaHaapty LSB. Uto6sl co3marh aTOT dhaii,
BBIIIOJIHUTE:

cat > /etc/lsb-release << "EOF"

DISTRIB_ID="Linux From Scratch"

DISTRIB_RELEASE="12.2-systemd"

DISTRIB_CODENAME="<your name here>"

DISTRIB_DESCRIPTION="Linux From Scratch"
EOF

Bropoit comep>kKUT mpuMepHO TY ke MHGOPMAIIMIO U UCITONIb3yeTcs systemd ¥ HEeKOTOPbIMY I'padyueckuMu cpegamm
paboyero crona. UTo6s! cO3AaTh 3TOT (haiii, BHITIOJHATE:

cat > /etc/os-release << "EOF"

NAME="Linux From Scratch"
VERSION="12.2-systemd"

ID=1fs

PRETTY_NAME="Linux From Scratch 12.2-systemd"
VERSION_CODENAME="<your name here>"
HOME_URL="https://linuxfromscratch.ru/"

EOF

O6gszarenbHo Hactpoyite 3Hauenus 'DISTRIB. CODENAME' u 'VERSION CODENAME', uto6bl cpenath
HasBaHMe Balllell HOBOJ CMCTEMbI YHUKAIbHBIM.

11.2. BctynuTte B pAaabl nonb3oBartenen LFS

Tenepb, Korma Bbl 3aKOHUMIM M3ydyeHue KHUTU LFS, xoTuTe mobGaBuTh cebsi B cnmcok mosb3oBaresein LFS?
[Tepeiimute mo ccwiike https://www.linuxfromscratch.org/cgi-bin/lfscounter.php n 3apeructpupyirechb. Bpenute
Baiire umsi 1 Bepcuto LFS, KoTopyio Bbl UCIOb30BaIMN.

IlaBairTe BBITTOJIHUM Tepe3arpysky B cucremy LFS.

11.3. MNepe3arpysKka cuctembl

Tenepb, Korga BCe IIpOrpamMMHOE obecrieueHme YCTaHOBJIEHO, IMPUIIJIO BPEMS Ilepe3arpy3uTb Balll KOMIIBIOTED.
O,H,HaKO €CTb HEeCKOJIbKO BeI_I_I,EI‘/JI, KOTOPpbI€ HY>KHO ITPOBEPUTD. Bot HEKOTOpPbIE ITpeaJIoKeH !

¢ VYCTAaHOBUTH NPOLUUBKU, €CJT OHY HeOOXOOVIMBI IJII IIPaBWIBHOM pabOoThI Balllero 000pyaOBaHMSI.

e Ybeaurechb, 4YTO YCTAHOBJIEH MAPOJIb JJIS TOJIb30BaATEJIS root.

e Ha ganHOM sTare Takke yMeCTHO O3HAaKOMUTBCS CO CJIEAYIOMIMMY KOHMDUTYypalOHHbIMY (aiiyilaMu.
 /etc/bashrc
 /etc/dircolors
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e /etc/fstab
 /etc/hosts

e Jetc/inputrc

e Jetc/profile
 /etc/resolv.conf

e /etc/vimrc

e /root/.bash_profile
e /root/.bashrc

Tenepsb, mocsie Bcero, AaBaiiTe MepeiIeM K MepBoy 3arpyske Haiein HoBou cucteMbl LFES. [l Havaa, Beliimem
13 chroot-oKpyskeHus:

logout

3aTemM pasMOHTMPYITE BUPTyajbHbIe (DallIOBbIe CHCTEMBI:

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

Ecnn 6b1710 CO30aHO HECKOJIBKO pa3aeiioB, paBMOHTI/IPYI‘/JITe UX 1epen pasMOHTHMPOBaHMEM OCHOBHOI'O, BOT TaK:

umount -v SLFS/home
umount -v SLFS/usr

PasmonTupyimre camy aiioByto cucremy LFS:

umount -v SLFS

Temneps, BbITIOIHNTE TIEpE3arpy3Ky CUCTEMBbI.

[Tpengmnonaraercs, uro 3arpy3unk GRUB 6but1 HacTpoeH paHee, mo3TOMY IYHKT MeHio LFS 12.2-systemd Gymet
3arpy>keH aBTOMAaTUYeCKMI.

[Tocne 3aBepiieHns nepesarpysku, cucrema LFS 6yzmer rorosa K mcnosb3oBaHuio. Bbl yBUaMTE MPOCTYIO MOACKA3KY
«login: ». Ha aTOM 3Tamne Bbl MOkeTe repeiiTl K kHuze BLFS, rie Bbl YCTAaHOBUTE IOIMOJHUTEIbHOE ITPOrpaMMHOe
obecrieueHe B COOTBETCTBUM C BallIMMMU MTOTPEOGHOCTSIMMU.

Eciu mepesarpyska 3aBepiiiiiach Heyaadei, caMoe BpeMsl YCTPaHWUTb 3T Hemojaaku. COBeThI IO peleHnIo
Mpo6JIEM C HAYaJIbHOM 3arpy3Koi, CMOTPUTEe Ha cTpaumile https://mirror.linuxfromscratch.ru/lfs/troubleshooting.
html.

11.4. QononHUTE/IbHblIe pecypchbl

bnarogapum 3a mpoutenue kKuuru LFS. Mbl Hameemcs, yTo 3Ta KHura Oblja TOJIe3HA M Bbl Y3HAIM OOJIbIlIE O
MpoIecce CO3AaHMs CUCTEMBI C HYJIS.

Teneps, korma cucrema LFS ycranoBneHa, Bbl MOkeTe 3amaTbcst BonmpocoM «4UTto manbiie?» YToO6bl OTBETUTH Ha
3TOT BOIMPOC, MbI COCTaBWJIM JIJISI BaC CIIMCOK PECYPCOB.

o O6cmykMBaHNE

[11s1 BCero mporpaMMHOTO 06ecrieueHnsl Pery/sipHO MOSIBIISIIOTCS COOOIIeHMsT 06 OIMOKax ¥ YBeOOMJIEHMUS
6e3omacHocTu. [Tockonbky cucrema LFS xommmmipyeTcst M3 MCXOTHOTO KOa, BbI TO/KHBI ObITH B KypCe TaKUX
oTtueToB. CyIllecTBYeT HeCKOJIbKO OHJIAIH-PECYPCOB, KOTOPbIE OTCJIESKMBAIOT TaKMe OTUEThbI, HEKOTOPbIE U3 HUX
TIPUBEIEHbI HIKE:
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e Pexomendauuu no 6esonaciocmu LFS

OTO CIMCOK YSI3BUMOCTEN CUCTEMBI 6e30MacHOCTY, OOHapy>keHHbIX B KHUre LFS nocie ee my6nmkanym.

e Cnucok pdaccuoljiku no 6e3onacuocmu I10 ¢ OMKpblmbIM UCXOOHBIM KOOOM

OTO CIMCOK PACChUIKY AJIS1 OOCYKAEHNMSI HeIOCTAaTKOB 6e30IIaCHOCTH, KOHIIEIIINIA U IIPAKTHUK B COODIIIeCTBe
Open Source.

e Cosertnl LFS

Cosetnl LFS npeacTaBiisioT co60i1 KOUIEKLMIO 00yUaIoX MaTepuaioB, COOpaHHYIO JOOPOBOIbIIAMMU
coobmiectBa LFS. CoBeTbl gocTyIHbI IO agpecy https://mirror.linuxfromscratch.ru/hints/downloads/files/.

o Crucku PaCCbIVIKA

CyliecTByeT HeCKOJIbKO CITMCKOB pacchuiky LFS, Ha KoTOpbie BbI MOXKETE MOAIMCATHCS, €CIU HYKIAETECh B
TIOMOIIY, XOTUTE OBbITh B KypCe MOCAeAHNX COOBITHIA, XOTUTE BHECTM CBOM BKJIAJ B IPOEKT ¥ MHOTOE JIPYTOe.
[Tocerute I'maBa 1 - CriMCKY pacChUIKY [JIs TTOJTYYEHMST AOTIOTHUTEIbHON MH(pOpMaIn.

e IIpoekT gokymenTamyuu o Linux (TLDP)

enbio mpoekra TLDP saBisiteTcst cOTpyaHMYECTBO 10 BCEM BOIIPOCAM CBSI3aHHBIM C JOKYMeHTaImen mo Linux.
TLDP comepskut 60JIbIITYIO KOJIJIEKINIO MHCTPYKIMIA, pYKOBOACTB M CITPaBOYHbIX cTpaHuil. OHa pacIosiokeHa
o ampecy https://tldp.org/.

11.5. Hayano pa6oTbl nocse c6opkn LFS

11.5.1. YTto penatb ganbLie?

Temneps, korga LFS cobpana 1 y Bac ecTh 3arpyskaeMasi CMCTeMa, HEOOXOOMMO PEIINTb, UTO JKE JIeJIaTh Jajblie?
Crnenmyroimii 11ar - onpeieUTbCs, Kak MCIOIb30BaTh cuctemy. Kak mpaBmio, ciieayeT yUMUTHIBATh JIBE IIMPOKUE
Kareropuu: pabodasi CTaHIMSI UM cepBep. [ eliCTBUTENIbHO, 3TY KaTerOpyuy He SIBJISIIOTCS B3aMMOMCKITIOUAIOILIMIA.
[TpunokeHnsi, HeoGXoaMMbIE JII Ka)KIOM KaTeropuy, MOKHO OOBEIMHWUTh B OOHY CUCTEMY, HO TOKa JaBauTe
PaCCMOTPUM UX TIO OTJIE€TbHOCTH.

CepBep — 6osee mpocrast kateropusi. Kak mpaBuio, 3To Beb-cepBep, TakoM Kak Apache, n cepBep 6a3 TaHHBIX,
Harpumep, MariaDB. OpHako BO3MOXHbBI ¥ Ipyrue BapuaHTbl. K 3TO ke KaTeropmm OTHOCSATCS OIepalyiOHHbIe
CUCTEMBI JIJIS BCTPAaBaeMbIX YCTPOICTB.

Pabouas craHius ke, ropasgo ciaokHee. OObIYHO IS Hee Tpebyercst cpenma pabouero cronia, Hanpumep, LXDE,
XFCE, KDE, unmu Gnome ocHOBaHHbIE Ha 6a30BOM 2pd@uueckom oKkpyxceHuu v Habope rpadudeCcKUX IPUIOKEHNI,
TaKkuX Kak 8e6-6paysep Firefox, noumosstii kiuenm Thunderbird, inu nakem ogucHwbix npunoxceruil LibreOffice.
IOnst 9TuX TpUIoKeHui TpeOyeTcsi MHOXKeCTBO (MOKeT ObITb HECKOJIbKO COTeH, B 3aBMCUMMOCTM OT BalllMX
MOTPeO6HOCTEN) MAaKeTOB BCIIOMOTaTe/IbHbIX MPUJIOKEHUI U 6MO/IMOTEK.

B [momosiHeHMe K BbIIIIECKA3aHHOMY, CYIIECTBYeT HabOp NPWJIOKEHMI [Jis1 yIpaBieHus cucrteMoin. Bce 3tu
pWIOKeHus: ecTb B crpaBouHuke BLFS, Ho He Bce makeThl HEOGXOOMMBI B KaKJOM KOHKPETHOM OKPYSKEHUMU.
Hampumep xauenm dhcpcd, 06bIUHO He TpebOyeTcs Ha cepBepax WIM YyhnpaesieHue hapamempamu 6ecnpo8ooHblx
cemeli - TIOJIE3HO TOJIBKO JJIS1 HOYTOYKOB U IPYTUX MMOPTATUBHBIX CUCTEM.

11.5.2. Pa6oTta B 6a3oBoi cpege LFS

Kor,ua BbI BITIEPBLIE 3aI'py>KaeTeChb B LFS, Y BacC eCTb BCe HEO6XO,ZlI/IMbIe VMHCTPYMEHTHI 1JI1 C60pKI/I OOITOJTHUTEJIbHBIX
rmakeToB. K COXKaJIEHNIO, Ha6op IIpOrpamMmM II0JIb30OBATEJIbCKOI'O OKPY>KE€HMS JOBOJIBHO CKYﬂHbIﬁ. EcTtb Heckombko
crocoboB MCIIPABUTD 3TO:
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11.5.2.1. PaboTta c xocta LFS B chroot
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9rtor Meron obecrieurBaeT IMOJHOLEHHYIO IrpaduyecKyio Cpeny, B KOTOPOM AOCTYIIEH MOJHOMYHKIMOHAIbHBIN
6paysep ¥ BO3MOXKXHOCTH KOIMMPOBaHMs/BCTaBKM. TakKe OH IMMO3BOJISIET MCIIOIb30BaTh MPMJIOKEHMS XOCTa, TaKye KaKk
wget, I 3arpy3Ky UCXOAHBIX TEKCTOB IMAKETOB B KaTaJIor, JOCTYITHbIN MTpyu paboTe B cpene chroot.

YT0o06BI MpaBMJIBHO COOPaTh MakeThl B chroot, BaM HeOOXOAMMO He 3a0bITh CMOHTMPOBATh BUPTYAJIbHBIE (DaliIOBbIE
CUCTEMBI, €CJIM OHU eIlle He CMOHTMPOBaHbl. OIMH U3 CIIOCO60B caenaTh 370 — cosgarhk ckpunt B XOCTOBOU

cucreme:

cat > ~/mount-virt.sh << "EOF"
#!/bin/bash

function mountbind

{

if ! mountpoint SLFS/$1 >/dev/null; then
$SUDO mount --bind /$1 SLFS/$1

echo
else

echo

fi

}

SLFS/$1 mounted

SLFS/$1 already mounted

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 0@ ]; then
SUDO=sudo
else
subpo=""
fi

if [ xSLFS == x ]; then
echo "LFS not set"

exit 1
fi

mountbind
mounttype
mounttype
mounttype
mounttype

dev

dev/pts devpts devpts -o gid=5,mode=620
proc proc proc

sys sysfs sysfs

run tmpfs run

if [ -h SLFS/dev/shm ]; then

install
else

fi

-v -d -m 1777 $LFS$(realpath /dev/shm)

mounttype dev/shm tmpfs tmpfs -o nosuid, nodev

#mountbind usr/src
#mountbind boot
#mountbind home

EOF

O6paTtuTe BHMMaHMe, YTO ITOCJIEOHME TPU KOMAaHAbl B CKPUIITE 3aKOMMEHTMpOBaHbl. OHM TMPUTOLSTCS, €CIn
9TM KaTaJIoT¥ MOHTMPYIOTCSI KaK OTAe/JbHbIe pasfesibl B XOCT-CUCTeMe M OyayT MOHTMPOBATbCS IIPM 3arpyske
3aBepineHHou cucrembl LES/BLFS.
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CKpUIIT MOXKHO 3allyCTUTh C Momoinbio bash ~/mount-virt.sh 160 OT MMeHM OOGBIYHOIO IOJIb30BATES
(pekoMeHyeTcsI), b0 OT MMeHM root. [Ipu 3armycke oT MMeHM OOBIYHOT'O ITOJIb30BATeJIS B XOCT-CUCTEME TpedyeTcst
sudo.

Eme omHa mpo6Gyiema, Ha KOTOPYIO YKasbIBaeT CKPUIIT, 3aK/JIIOYAETCSI B TOM, Ileé XPaHUTb 3arpysKeHHbIe (haiiibl
MaKeTOB. DTO MECTOIOJIOKEHME SIBJISIETCST MPOM3BOJbHBIM. OHO MOKET HaXOAUTHCS B JOMAIIIHEM Karajore
OOBIYHOI'O MOJIH30BATESI, TAKOM KaK ~/sources, Wiy B IJ106aJbHOM KaTtajore /usr/src. Haima pekomeHpmainus - He
cmernBaTh uctounukyu BLFS u ucrounnxku LFS B (13 cpenpl chroot) /sources. B n1060om ciyuyae, makeTbl JO/DKHbI
OBITh TOCTYITHBI BHYTPU Cpenbl chroot.

[Tocnenusas ymobHast GyHKIMS, IpeACTaB/IeHHas 31eCh, IIpeqHasHaueHa JJj1s1 YIIPOIeHMs IIPoLiecca BXOAa B Cpemy
chroot. 9To MOKHO cej1aTh C IOMOIIbIO IICEBAOHMMA, IIOMEILIEHHOIO 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'

DTOT IICEBAOHMM HEMHOIO CJIOXKEH [IJI BOCIPHUSITHUS U3-3a KaBbIueK U cjsliei. Bcé 3T0 JOKHO ObITh B OTHOM
cTpoke. BrillleykazaHHasi KoMaHia ObljIa pasaesieHa Ha IBe YacTy U1l TTPe3eHTallMOHHbIX IeJIeN.

11.5.2.2. Pa6oTa ygasieHHO no ssh

OTOT MeTOA, TakKe MPENOCTaBISIET MOMHOLEHHYIO TpadMyecKyio Cpeny, HO cHavasia TpebyeT yCTaHOBKU sshd B
cucreme LFS, o6bryHo B chroot. Kpome sToro morpebyercst BTropoy KoMiibioTep. IIpenmyIiiecTBo 3Toro MeToza B
TOM, YTO OH ITPOCT, ITOCKOJIbKY He TpebyeT cJIoKHOM cpenbl chroot. OH Takyke MConb3yeT cobpanHoe Bavu siapo LFS
IJIs1 BCEX OOIIOJTHUTEJIbHBIX ITAKETOB U IMO-TIPEXKHEMY IMPEAOCTaBJIAET IIOJIHYIO CUCTEMY OJId YCTAHOBKU ITAKETOB.

Bbl MO)XeTe MCIOMB30BaTh KOMaHAY SCP [Jis 3arPy3KM MCXOOHBIX TEKCTOB IAKeTOB, KOTOpble OyIyT COOpaHbI B
cucreme LFS. Ecau BMecTo 3TOro Bbl XOTUTE 3arpy3uTb MCXOOHbIE TEKCTbl HEMOCPeNCTBeHHO B cuctemy LFS,
ycra"HoBute libtasnl, pl1-kit, make-ca u wget B chroot (vuin 3arpy3uTe UX MCXOTHUKM C TOMOIIBIO 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 u links (win lynx) B chroot, a 3arem
nepe3arpysku B HOByIO cuctemy LFS. Ha maHHbII MOMEHT cucTeMa MO YMOJTYaHUIO MMEET IIeCTb BUPTYaJbHbBIX
KoHcoJiel. [lepekiiouaTh KOHCOMM Tak K€ MPOCTO, KaK MCIIOJIb30BaTh KoMOuHaiyu Kiaauil Alt+Fx |, roe Fx aT0
kiaBui ot F1 go F6. Kom6ounaim Alt+ - u Alt+ — TaksKe Imepek/Iro4aioT KOHCO/b.

Ha sTom aTare Bbl MOXKeTe BOMTHU B ABE pa3Hble BUPTyaIbHbIE KOHCOJIM M 3aITyCTUTDb 6pay3ep links mam lynx B ogHOI
KoHcoym 1 bash B apyroii. GPM mo3BoJisseT KonmpoBaTh KOMaHAbI M3 6pay3epa C OMOIIbIO JIEBOY KHOIIKM MBbIIIIN,
TIEPEKJTIOYaTh KOHCOJIM Y BCTABJISITh MX B APYTYIO KOHCOJIb.

'1. IIpumeuanue

BmecTo mnpumMedaHus: IEpeK/IIOUeHMe BUPTYaJbHbIX KOHCOJIEM TaKyKe MOXKET ObITh BBIIIOJIHEHO U3
sksemisipa X Window ¢ momoipio komomuHauyy kiapuin Ctrl+Alt+Fx ,HO omepaiyiss KOmMpoBaHMS
MBIIIIbIO He paboraeT MexAy rpadudyeckMM MHTEPGECcOM UM BUPTYAJbHOM KOHCOJIbIO. Bbl MoskeTe
BepHYThCA K auciuieio X Window ¢ momoripio kombuHamuu Ctrl+Alt+Fx ;roe Fx o6sruno F1, Ho MmokeT
obiTh F7.
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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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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:

D-Bus

YcTraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpems
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
oT:

Jlo/KeH 6bITh
YCTaHOBJIEH [I0:

Heob6s3aTenbHbIE
3aBUCHMOCTH:

DejaGNU

YcTraHoBKa 3aBUCHUT OT:

TpebGyercs Bo BpeMs
BBIIO/THEHMS:

Ha6op TecToB 3aBUCUT
OT:

JloJI’keH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBUCUMOCTH:

Diffutils

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 Systemd

Expect.pm u 10:: Tty

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make, Pkgconf, Sed,
Systemd u Util-linux

Glibc 1 Systemd

Hecxkonbko nmakeros B BLFS

Het

Bubnuomexu Xorg

Bash, Coreutils, Diffutils, Expect, GCC, Grep, Make, Sed u Texinfo
Expect u Bash

Het

Het

Het

Bash, Binutils, Coreutils, Gawk, GCC, Gettext, Glibc, Grep, Make, Sed u Texinfo
Glibc

Perl

Her

Her
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E2fsprogs

YcraHoBKa 3aBUCHUT OT:

TpebyeTcsi Bo Bpemst
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/IKeH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesnbHbBIC
3aBUCUMOCTU:

Expat

YcTraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpems
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
oT:

Jlo/KeH ObITh
YCTaHOBJIEH [I0:

Heob6s3aTenbHbIE
3aBUCHMOCTH:

Expect

YcTraHoBKa 3aBUCHUT OT:

Tpebyercs Bo BpeMs
BBIIO/THEHMS:

Ha6op TecToB 3aBUCUT
OT:

JloJI’keH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBUCUMOCTH:

File

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, Gzip, Make, Pkgconf,
Sed, Systemd, Texinfo u Util-linux

Glibc u Util-linux

Procps-ng u Psmisc

Het

Het

Bash, Binutils, Coreutils, Gawk, GCC, Glibc, Grep, Make u Sed
Glibc

Het

Python n XML::Parser

Het

Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make, Patch, Sed u Tcl
Glibc n Tcl

Het

Het

Tk

Bash, Binutils, Bzip2, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make, Sed, Xz
u Zlib

Glibc, Bzip2, Xz u Zlib

Het

Her

libseccomp
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Findutils
YcTraHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make, Sed, n Texinfo
TpebyeTcs Bo Bpemst Bash u Glibc
BbITIOJTHEHUSI:
Ha6op TecToB 3aBUCHT DejaGNU, Diffutils u Expect
OT:
JloJI’keH ObITh Her
YCTQHOBJIEH [JI0:
Heob6s3aTe/TbHbIE Her
3aBUCHMMOCTMU:
Flex
YcTraHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, M4, Make, Patch, Sed 1 Texinfo
TpebyeTcs Bo Bpemst Bash, Glibc u M4
BbITIOJTHEHUSI:
Ha6op TecToB 3aBUCUT Bison 1 Gawk
OT:
ITo/mKkeH ObITh Binutils, IProute2, Kbd, Kmod u Man-DB
YCTaHOBJIEH JI0:
Heobs3aTe/nbHbIE Her
3aBUCHMMOCTMU:
Flit-Core
YcTaHOBKa 3aBUCHUT OT: Python
TpebyeTcs Bo Bpemst Python
BBITIOJTHEHUST:
Ha6op TecToB 3aBUCUT Habop TecToB HegoCTyIIeH
OT:
Jlo/KeH ObITh Wheel
YCTaHOBJIEH JI0:
Heob6s13aTennbHBIC pytest u testpath
3aBUCHMMOCTMU:
Gawk

YcTaHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, GCC, Gettext, Glibc, GMP, Grep, Make, MPFR, Patch,
Readline, Sed u Texinfo

TpebyeTcs1 Bo BpeMms Bash, Glibc u Mpfr
BBITIOJTHEHUST:

Ha6op TecToB 3aBUCUT Diffutils

OT:

Jlo/IKeH ObITh Hert

YCTaHOBJIEH [I0:

Heob6s13aTenbHBIE libsigsegv
3aBUCUMOCTHU:
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GCC

YcraHoBKa 3aBUCHUT OT:

TpebyeTcsi Bo Bpemst
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/IKeH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesnbHbBIC
3aBUCUMOCTU:

GDBM

YcTraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpems
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
oT:

Jlo/KeH ObITh
YCTaHOBJIEH [I0:

Heob6s3aTenbHbIE
3aBUCHMOCTH:

Gettext

YcTraHoBKa 3aBUCHUT OT:

Tpebyercs Bo BpeMs
BBIIO/THEHMS:

Ha6op TecToB 3aBUCUT
OT:

JloJI’keH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBUCUMOCTH:

Glibc

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, Findutils, Gawk, GCC, Gettext, Glibc, GMP,
Grep, M4, Make, MPC, MPFR, Patch, Perl, Sed, Tar, Texinfo u Zstd

Bash, Binutils, Glibc, Mpc u Python

DejaGNU, Expect u Shadow

Het

GDC, GNAT, n ISL

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 1 Bison

libunistring n libxml2

Bash, Binutils, Bison, Coreutils, Diffutils, Gawk, GCC, Gettext, Grep, Gzip, Linux
API Headers, Make, Perl, Python, Sed u Texinfo

Het

File

Her

Her
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GMP
YcTraHOBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, M4, Make, Sed u
Texinfo
TpebyeTcst Bo BpeMmst GCC u Glibc
BBITIOJTHEHUST:
Ha6op TecToB 3aBUCUT Her
OT:
Jlo/IskeH ObITh MPFR u GCC
YCTQHOBJIEH [JI0:
Heob6s3aTe/nbHbIE Her
3aBUCUMOCTHU:
Gperf
VYcraHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, GCC, Glibc 1 Make
TpebyeTcs Bo Bpems GCC u Glibc
BBITIOJTHEHUST:
Ha6op TecToB 3aBUCUT Diffutils n Expect
OT:
Jlo/KeH ObITh Hert
YCTaHOBJIEH JI0:
Heoo0s13aTenbHbIE Her
3aBUCUMOCTM:
Grep
YcTraHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, Diffutils, GCC, Gettext, Glibc, Grep, Make, Patch, Sed u
Texinfo
TpebyeTcs Bo Bpemst Glibc
BBITIOJTHEHUST:
Ha6op TecToB 3aBUCUT Gawk
OT:
Jlo/keH ObITH Man-DB
YCTQHOBJIEH [JI0:
Heob6s3aTenbHbIC PCRE2 u libsigsegv
3aBUCUMOCTH:
Groff
YcTraHOBKa 3aBUCHUT OT: Bash, Binutils, Bison, Coreutils, Gawk, GCC, Glibc, Grep, Make, Patch, Sed u
Texinfo
TpebyeTcsi Bo BpeMmst GCC, Glibc u Perl
BBIINOJTHEHUST
Ha6op TecToB 3aBUCUT Hab6op TectoB HegocTyIeH
OT:
Jlo/KeH ObITh Man-DB
YCTQHOBJIEH [JI0:
Heob6s13aTenbHBIE ghostscript u Uchardet

3aBUCMMOCTH:
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GRUB
VYcraHoBKa 3aBUCHUT OT: Bash, Binutils, Bison, Coreutils, Diffutils, GCC, Gettext, Glibc, Grep, Make, Ncurses,
Sed, Texinfo u Xz
TpebyeTcsi Bo Bpemst Bash, GCC, Gettext, Glibc, Xz u Sed.
BbITIO/THEHUSI :
Ha6op TecToB 3aBUCUT Her
OT:
Jlo/IKeH ObITh Hert
YCTaHOBJIEH [I0:
Heob6s13aTenbHBIC Her
3aBUCHMMOCTM:
Gzip
YcTaHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, GCC, Glibc, Grep, Make, Sed u Texinfo
TpebyeTcs Bo Bpems Bash u Glibc
BbITIO/THEHUSI :
Ha6op TecToB 3aBUCUT Diffutils u Less
OT:
JlomKeH ObITH Man-DB
YCTaHOBJIEH JI0:
Heo6s3aTe/nbHbIE Her
3aBUCUMOCTHU:
lana-Etc
YcTraHoBKa 3aBUCHUT OT: Coreutils
TpebyeTcs Bo Bpems Her
BbITIO/THEHMS:
Ha6op TecToB 3aBUCUT Ha6op TectoB HemoCTyIIeH
OT:
JloJI’keH ObITh Perl
YCTaHOBJIEH [I0:
Heob6s13aTenbHBIE Her
3aBUCUMOCTMH:
Inetutils
YcraHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, GCC, Glibc, Grep, Make, Ncurses, Patch, Sed, Texinfo u
Zlib
TpebyeTcst Bo Bpems GCC, Glibc, Ncurses n Readline
BbITIO/THEHUSI :
Ha6op TecToB 3aBUCHT Her
OT:
Jlo/keH ObITH Tar
YCTaHOBJIEH JI0:
Heob6s13aTennbHBIE Her

3aBUCMMOCTH:
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Intltool
VYcraHoBKa 3aBUCHUT OT: Bash, Gawk, Glibc, Make, Perl, Sed u XML::Parser
TpebyeTcs Bo Bpemst Autoconf, Automake, Bash, Glibc, Grep, Perl u Sed
BbITIO/THEHUSI :
Ha6op TecToB 3aBUCUT Perl
OT:
Jlo/IKeH ObITH Hert
YCTaHOBJIEH [I0:
Heob6s13aTenbHBIC Her
3aBUCHMMOCTM:
IProute2

YcTraHOBKa 3aBUCHUT OT: Bash, Bison, Coreutils, Flex, GCC, Glibc, Make, Libcap, Libelf, Linux API Headers,
Pkgconf u Zlib

TpebyeTcs Bo Bpems Bash, Coreutils, Glibc, Libcap, Libelf u Zlib
BBITIOJTHEHUST:
Ha6op TecToB 3aBUCUT Hab6op TectoB HeoCTyIIEH
OT:
Jlo/KeH ObITh Het
YCTaHOBJIEH JI0:
Heo6s3aTe/nbHbIE Berkeley DB, iptables, libbpf, libmnl u libtirpc
3aBUCHMMOCTMH:
Jinja2
YcTraHoBKa 3aBUCHUT OT: MarkupSafe, Python, Setuptools 1 Wheel
TpebyeTcs Bo Bpems MarkupSafe 1 Python
BBITIOJTHeHUSI:
Ha6op TecToB 3aBUCUT Ha6op TectoB HemoCTyIIeH
OT:
domKkeH ObITh Systemd
YCTaHOBJIEH [I0:
Heob6s13aTenbHBIE Her
3aBUCUMOCTMH:
Kbd
YcraHoBKa 3aBUCHUT OT: Bash, Binutils, Bison, Check, Coreutils, Flex, GCC, Gettext, Glibc, Gzip, Make, Patch
u Sed
TpebyeTcst Bo Bpems Bash, Coreutils u Glibc
BbITIO/THEHUSI :
Ha6op TecToB 3aBUCHT Her
OT:
Jlo/keH ObITH Het
YCTaHOBJIEH JI0:
Heob6s13aTennbHBIE Linux-PAM
3aBUCHMMOCTM:
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Kmod

YcTaHoBKa 3aBUCHUT OT:

TpebyeTcs Bo BpeMst
BBIIO/THEHMSI:

Ha6op TecToB 3aBUCUT
oT:

JloJI’keH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesnbHbIC
3aBUCHMOCTM:

Less

YcraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIINO/THEHMST:

Ha6op TecToB 3aBUCUT
OoT:

Jlo/KeH ObITh
YCTaHOBJIEH JI0:

Heo6s13aTesnbHbIC
3aBUCUMOCTU:

Libcap

YcTraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/KeH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTenibHbIC
3aBUCUMOCTU:

Libelf

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, Bison, Coreutils, Flex, GCC, Gettext, Glibc, Gzip, Make, OpenSSL,
Pkgconf, Sed, Xz u Zlib

Glibc, Xz u Zlib

Hab6op TecTroB HegocTyIIeH

Systemd

scdoc (51 ClTpaBOYHBIX CTPAHMUIT)

Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make, Ncurses u Sed

Glibc 1 Ncurses

Habop TectoB HegocTyIIeH

Gzip

PCRE2 wmn PCRE

Attr, Bash, Binutils, Coreutils, GCC, Glibc, Perl, Make 1 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

Her

[Proute2 un Linux

Her
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Libffi

YcraHoBKa 3aBUCHUT OT:

TpebyeTcs1 Bo BpeMmst
BBIINO/THEHMST:

Ha6op TecToB 3aBUCUT
OoT:

Jlo/skeH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBMCUMOCTH:

Libpipeline

YcTaHoBKa 3aBUCHUT OT:

TpebyeTcsi Bo BpeMmst
BBITIOJTHeHUSI:

Ha6op TecToB 3aBUCUT
OT:

JloJI’keH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBUCUMOCTH:

Libtool

YcTraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpems
BBIIO/THEHMSI:

Ha6op TecToB 3aBUCUT
OoT:

Jlo/KeH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBUCUMOCTMH:

Libxcrypt

YcTraHoOBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpems
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/KeH ObITH
YCTaHOBJIEH [I0:

Heo6s13aTesibHbBIC
3aBUCUMOCTU:

JInnykc c vyns - Bepens 12.2-systemd-multilib

Bash, Binutils, Coreutils, GCC, Glibc, Make n Sed
Glibc

DejaGnu

Python

Her

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make, Sed u Texinfo
Glibc

Check n Pkgconf

Man-DB

Het

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make, Sed n 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 Systemd

Het
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Linux
YcraHoBKa 3aBUCHUT OT: Bash, Bc, Binutils, Coreutils, Diffutils, Findutils, GCC, Glibc, Grep, Gzip, Kmod,
Libelf, Make, Ncurses, OpenSSL, Perl u Sed
TpebyeTcs Bo BpeMst Her
BBITIOJTHEHUST:
Ha6op TecToB 3aBUCUT Hab6op TecTroB HegocTyIIeH
OT:
JloJI’keH ObITh Her
YCTaHOBJIEH [I0:
Heoo0s3aTe/bHbIE cpio u LLVM (c Clang) u Rust-bindgen
3aBUCUMOCTHU:
Linux APl Headers
YcraHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, Findutils, GCC, Glibc, Grep, Gzip, Make, Perl u Sed
TpebyeTcs Bo Bpemst Her
BBITIOJTHEHUST:
Ha6op TecToB 3aBUCUT Habop TectoB HegocTyIIeH
OT:
Jlo/KeH ObITh Het
YCTaHOBJIEH [I0:
Heo6s3aTe/nbHbIE Her
3aBUCUMOCTHU:
Lz4
YcTaHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, GCC, Glibc u Make
TpebyeTcs Bo Bpemst Glibc
BbITIO/THEHUSI:
Ha6op TecToB 3aBUCUT Python
OT:
Jlo/DKeH ObITh Zstd u Systemd
YCTaHOBJIEH [I0:
Heobs3aTe/TbHbIE Her
3aBUMCUMOCTHU:
M4
YcTaHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, GCC, Glibc, Grep, Make, Sed u Texinfo
TpebyeTcs1 Bo BpeMms Bash u Glibc
BbITIO/THEHUSI :
Ha6op TecToB 3aBUCUT Diffutils
OT:
Jlo/IKeH ObITh Autoconf u Bison
YCTaHOBJIEH [I0:
Heob6s13aTenbHBIE libsigsegv

3aBUCHMMOCTH:
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Make

YcTaHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIIO/THEHMST:

Ha6op TecToB 3aBUCHT
oT:

JloJI’keH ObITh
YCTaHOBJIEH [I0:

Heob6s13aTesnbHbIC
3aBUCHMOCTM:

Man-DB

YcraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIINO/THEHMST:

Ha6op TecToB 3aBUCUT
OoT:

Jlo/KeH ObITh
YCTaHOBJIEH JI0:

Heo6s13aTesnbHbIC
3aBUCUMOCTU:

Man-Pages

YcTraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/KeH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTenibHbIC
3aBUCUMOCTU:

MarkupSafe

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, GCC, Gettext, Glibc, Grep, Make, Sed n Texinfo
Glibc

Perl u Procps-ng

Het

Guile

Bash, Binutils, Bzip2, Coreutils, Flex, GCC, GDBM, Gettext, Glibc, Grep, Groff,
Gzip, Less, Libpipeline, Make, Pkgconf, Sed, Systemd n Xz

Bash, GDBM, Groff, Glibc, Gzip, Less, Libpipeline u Zlib

Util-linux

Het

libseccomp u po4a

Bash, Coreutils, Make u Sed
Her

Habop TecToB HegoCTyIIEH

Het

Her

Python, Setuptools 1 Wheel
Python

Habop TectoB HegocTyIeH

Jinja2

Her
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Meson

YcraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/IKeH ObITH
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBUCUMOCTU:

MPC

YcTraHOBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpems
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
oT:

Jlo/KeH ObITh
YCTaHOBJIEH [I0:

Heob6s3aTenbHbIE
3aBUCHMOCTH:

MPFR

YcTraHoBKa 3aBUCHUT OT:

TpebGyercs Bo BpeMs
BBIIO/THEHMS:

Ha6op TecToB 3aBUCUT
OT:

JloJI’keH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBUCUMOCTH:

Ncurses

YcTaHoBKa 3aBUCHUT OT:

TpebyeTcst Bo Bpems
BBIINIOJTHEHMST:

Ha6op TecToB 3aBUCHT
OoT:

Jlo/keH ObITH
YCTaHOBJIEH [I0:

Heo6s13aTes1bHbIC
3aBMCUMOCTH:
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Ninja, Python, Setuptools u Wheel
Python

Hab6op TecToB HeoCTyIIEH

Systemd

Het

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, GMP, Make, MPFR,
Sed u Texinfo

Glibc, GMP n 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 u Sed
Glibc

Hab6op TectoB HegoCTyIIEH

Bash, GRUB, Inetutils, Less, Procps-ng, Psmisc, Readline, Texinfo, Util-linux 1 Vim

Her
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Ninja
YcraHoBKa 3aBUCHUT OT: Binutils, Coreutils, GCC u Python
TpebyeTcs Bo Bpemst GCC u Glibc
BBITIOJTHEHUST:
Ha6op TecToB 3aBUCHT cmake
OT:
JloJI’keH ObITh Meson
YCTQHOBJIEH [JI0:
Heob6s13aTenbHbIC Asciidoc, Doxygen, Emacs u re2c
3aBUCUMOCTHU:
OpenSSL
YcTraHoBKa 3aBUCHUT OT: Binutils, Coreutils, GCC, Make u Perl
TpebyeTcs Bo Bpemst Glibc u Perl
BBITIOJTHEHUST:
Ha6op TecToB 3aBUCUT Her
OT:
I o/KeH ObITh Coreutils, Kmod, Linux 1 Systemd
YCTaHOBJIEH JI0:
Heobs3aTe/nbHbIE Her
3aBUCUMOCTHU:
Patch
YcTraHOBKa 3aBUCHUT OT: Attr, Bash, Binutils, Coreutils, GCC, Glibc, Grep, Make u Sed
TpebyeTcs Bo Bpemst Attr u Glibc
BBITIOJTHEHUST:
Ha6op TecToB 3aBUCUT Diffutils
OT:
Jlo/KeH ObITh Hert
YCTaHOBJIEH [I0:
Heo6s3aTe/nbHbIE Ed
3aBUMCUMOCTHU:
Perl
YcTraHOBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, Gawk, GCC, GDBM, Glibc, Grep, Libxcrypt, Make, Sed
u Zlib
TpebyeTcs1 Bo BpeMms GDBM, Glibc u Libxcrypt
BBITIOJTHEHUST:
Ha6op TecToB 3aBUCHUT Iana-Etc, Less 1 Procps-ng
OT:
Jlo/IKeH ObITh Autoconf
YCTaHOBJIEH [I0:
Heob6s13aTenbHBIE Berkeley DB
3aBUCUMOCTHU:
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Pkgconf

YcTaHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIIO/THEHMST:

Ha6op TecToB 3aBUCHT
oT:

JloJI’keH ObITh
YCTaHOBJIEH [I0:

Heob6s13aTesnbHbIC
3aBUCHMOCTM:

Procps-ng

YcraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIINO/THEHMST:

Ha6op TecToB 3aBUCUT
OoT:

Jlo/KeH ObITh
YCTaHOBJIEH JI0:

Heo6s13aTesibHbIC
3aBUCUMOCTH:

Psmisc

YcTraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/KeH ObITh
YCTaHOBJIEH [I0:

Heob6s13aTesibHbIC
3aBUCUMOCTU:

Python

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
Binutils, D-Bus, E2fsprogs, IProute2, Kmod, Man-DB, Procps-ng, Python, Systemd

u Util-linux
Her

Bash, Binutils, Coreutils, GCC, Glibc, Make, Ncurses, Pkgconf 1 Systemd
Glibc

DejaGNU

Het

Het

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make, Ncurses u Sed

Glibc 1 Ncurses

Habop TecToB HegoCTyIIeH

Het

Her

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
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Readline
VYcraHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, Gawk, GCC, Glibc, Grep, Make, Ncurses, Patch, Sed u
Texinfo
TpebyeTcsi Bo Bpemst Glibc 1 Ncurses
BbITIO/THEHUSI :
Hab6op TecToB 3aBUCUT Hab6op TecToB HEemOCTYIIEH
OT:
ITo/KeH ObITh Bash, Bc u Gawk
YCTaHOBJIEH [I0:
Heob6s3aTe/TbHbIE Her
3aBMCUMOCTHU:
Sed
YcTaHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make, Sed, u Texinfo
TpebyeTcs Bo Bpems Acl, Attr u Glibc
BbITIO/THEHUSI :
Ha6op TecToB 3aBUCUT Diffutils u Gawk
OT:
o/I5KeH ObITh E2fsprogs, File, Libtool n Shadow
YCTaHOBJIEH JI0:
Heo6s3aTe/nbHbIE Her
3aBUCUMOCTHU:
Setuptools
YcTaHOBKa 3aBUCHUT OT: Python 1 Wheel
TpebyeTcs Bo Bpems Python
BBITIOJTHeHUSI:
Ha6op TecToB 3aBUCUT Ha6op TectoB HemoCTyIIeH
OT:
domKkeH ObITh Jinja2, MarkupSafe n Meson
YCTaHOBJIEH [I0:
Heob6s13aTenbHBIE Her
3aBUCUMOCTMH:
Shadow

YcraHoBKa 3aBUCHUT OT: Acl, Attr, Bash, Binutils, Coreutils, Diffutils, Findutils, Gawk, GCC, Gettext, Glibc,
Grep, Libcap, Libxcrypt, Make u Sed

TpebyeTcst Bo Bpems Glibc u Libxcrypt
BBITIOJTHEHUST

Ha6op TecToB 3aBUCHT Hab6op TectoB HegoCTyIIEH
OT:

Jlo/keH ObITH Coreutils

YCTQHOBJIEH [JI0:

Heobs13aTenbHbIE CrackLib n Linux-PAM
3aBUCUMOCTHU:
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Systemd

YcraHoBKa 3aBUCHUT OT:

TpebyeTcst Bo Bpems
BBIIO/THEHMST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/KeH ObITh
YCTaHOBJIEH [I0:
Heoo6s3aTe/nbHbIe
3aBMCHMMOCTMH:

Tar

YcraHoBKa 3aBUCHUT OT:

TpebyeTcsi Bo Bpemst
BBITIOJTHeHUSI:

Ha6op TecToB 3aBUCUT
OT:

Jlo/IKeH ObITh
YCTaHOBJIEH [I0:
Heobs13aTenbHBIE
3aBMCUMOCTHU:

Tcl

YcraHoBKa 3aBUCHUT OT:

TpebyeTcst Bo Bpemst
BBITIOJTHeHUSI:

Ha6op TecToB 3aBUCUT
OT:

Jlo/skeH ObITh
YCTaHOBJIEH [I0:
Heob6s3aTe/nbHbIE
3aBUCUMOCTHU:

Texinfo

YcraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpemst
BBITIOJTHEHUST:

Ha6op TecToB 3aBUCUT
OT:

Jlo/KeH ObITh
YCTaHOBJIEH [I0:
Heob6s13aTennbHBIC
3aBUCUMMOCTH:
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Acl, Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Gperf, Grep, Jinja2,
Libcap, Libxcrypt, Lz4, Meson, OpenSSL, Pkgconf, Sed, Util-linux n Zstd

Acl, Glibc, Libcap, Libxcrypt, OpenSSL, Util-linux, Xz, Zlib u Zstd

Het

D-Bus, E2fsprogs, Man-DB, Procps-ng u Util-linux

AppArmor, audit-userspace, bash-completion, btrfs-progs, cURL, cryptsetup,
docbook-xml, docbook-xsl-nons, Git, GnuTLS, iptables, jekyll, kexec-tools, libbpf,
libdw, libfido2, libgcrypt, libidn2, Libmicrohttpd, libpwquality, libseccomp,
libxkbcommon, libxslt, Linux-PAM, Ixml, make-ca, p11-kit, PCRE2, pefile, Polkit,

pyelftools, gemu, qrencode, quota-tools, rpm, rsync, SELinux, Sphinx, systemtap,
tpm2-tss, Valgrind, Xen, and zsh

Acl, Attr, Bash, Binutils, Bison, Coreutils, GCC, Gettext, Glibc, Grep, Inetutils, Make,
Sed u Texinfo

Acl, Attr, Bzip2, Glibc, Gzip u Xz

Autoconf, Diffutils, Findutils, Gawk u Gzip

Het

Her

Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make u Sed
Glibc u Zlib

Hert
Het

Het

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make, Ncurses, Patch u Sed
Glibc u Ncurses

Het
Her

Her
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https://www.apparmor.net/
https://github.com/linux-audit/audit-userspace
https://github.com/scop/bash-completion
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https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/basicnet/curl.html
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/postlfs/cryptsetup.html
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/pst/docbook.html
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/pst/docbook-xsl.html
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/general/git.html
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/postlfs/gnutls.html
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/postlfs/iptables.html
https://jekyllrb.com/
https://www.kernel.org/pub/linux/utils/kernel/kexec/
https://github.com/libbpf/libbpf
https://sourceware.org/elfutils/
https://developers.yubico.com/libfido2/
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/general/libgcrypt.html
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/general/libidn2.html
https://www.gnu.org/software/libmicrohttpd/
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/postlfs/libpwquality.html
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/general/libseccomp.html
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/general/libxkbcommon.html
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/general/libxslt.html
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/postlfs/linux-pam.html
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/general/python-modules.html#lxml
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/postlfs/make-ca.html
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/postlfs/p11-kit.html
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/general/pcre2.html
https://pypi.org/projectpefile
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/postlfs/polkit.html
https://pypi.org/project/pyelftools
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/postlfs/qemu.html
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/general/qrencode.html
https://sourceforge.net/projects/linuxquota/
https://rpm.org
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/basicnet/rsync.html
https://github.com/SELinuxProject/selinux
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/general/python-modules.html#sphinx
https://sourceware.org/systemtap/
https://tpm2-tss.readthedocs.io/en/latest/
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/general/valgrind.html
https://xenproject.org
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/postlfs/zsh.html
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Util-linux
YcTraHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, Diffutils, File, Findutils, Gawk, GCC, Gettext, Glibc, Grep,
Make, Ncurses, Pkgconf, Sed, Systemd un Zlib
TpebyeTcs Bo Bpems Glibc, Ncurses, Readline, Systemd u Zlib
BbITIO/THEHUSI :
Ha6op TecToB 3aBUCUT Her
OT:
JloJIkeH ObITh Her
YCTaHOBJIEH [I0:
Heob6s13aTenbHBIC Asciidoctor, Libcap-NG, libeconf, libuser, libutempter, Linux-PAM, smartmontools,
3aBUCHMMOCTMU: po4a u slang
Vim
YcraHoBKa 3aBUCHUT OT: Acl, Attr, Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make, Ncurses u Sed
TpebyeTcs Bo Bpemst Acl, Attr, Glibc, Python, Ncurses n Tcl
BbITIO/THeHUSI:
Ha6op TecToB 3aBUCUT Her
OT:
JloJIkeH ObITh Her
YCTaHOBJIEH JI0:
Heoo0s13aTe/1bHbIE Xorg, GTK+ 2, LessTif, Ruby u GPM
3aBMCUMOCTHU:
Wheel
YcTraHoBKa 3aBUCHUT OT: Python n Flit-core
TpebyeTcs Bo Bpemst Python
BbITIO/THEHUSI:
Ha6op TecToB 3aBUCUT Habop TectoB HegocCTyIIeH
OT:
Ilo/mKkeH ObITh Jinja2, MarkupSafe, Meson u Setuptools
YCTaHOBJIEH JI0:
Heobs3aTe/bHbIE Her
3aBUCUMOCTHU:
XML::Parser
YcTaHoBKa 3aBUCHUT OT: Bash, Binutils, Coreutils, Expat, GCC, Glibc, Make u Perl
TpebyeTcs1 Bo Bpems Expat, Glibc u Perl
BbITIO/THEHUSI:
Ha6op TecToB 3aBuUCUT Perl
OT:
Jlo/IKeH 6bITh Intltool
YCTaHOBJIEH JI0:
Heob6s13aTenbHBIE Her
3aBUCHMMOCTM:
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https://people.redhat.com/sgrubb/libcap-ng/
https://github.com/openSUSE/libeconf
https://pagure.io/libuser/
https://github.com/altlinux/libutempter
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/postlfs/linux-pam.html
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/postlfs/smartmontools.html
https://po4a.org/index.php.en
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/general/slang.html
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/x/installing.html
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/x/gtk2.html
https://lesstif.sourceforge.net/
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/general/ruby.html
https://mirror.linuxfromscratch.ru/blfs/view/stable-systemd/general/gpm.html

Xz

YcraHoBKa 3aBUCHUT OT:

TpebyeTcs1 Bo BpeMmst
BBIINO/THEHMST:

Ha6op TecToB 3aBUCUT
OoT:

Jlo/skeH ObITh
YCTaHOBJIEH [JI0:

Heo6s13aTesibHbIC
3aBMCUMOCTH:

Zlib

YcTaHoBKa 3aBUCHUT OT:

TpebyeTcsi Bo BpeMmst
BBITIOJTHeHUSI:

Ha6op TecToB 3aBUCUT
OT:

JloJI’kKeH ObITh
YCTaHOBJIEH [I0:

Heo6s13aTesibHbIC
3aBUCUMOCTH:

Zstd

YcTraHoBKa 3aBUCHUT OT:

TpebyeTcs Bo Bpems
BBITIOJTHEHUSI :

Ha6op TecToB 3aBUCUT
OT:

Jlo/KeH ObITh
YCTaHOBJIEH [I0:
Heob6s3aTenbHbIC
3aBMCUMOCTHU:
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Bash, Binutils, Coreutils, Diffutils, GCC, Glibc u Make
Glibc

Her
File, GRUB, Kmod, Libelf, Man-DB u Systemd

Her

Bash, Binutils, Coreutils, GCC, Glibc, Make n Sed
Glibc

Het
File, Kmod, Libelf, Perl u Util-linux

Het

Binutils, Coreutils, GCC, Glibc, Gzip, Lz4, Make, Xz u Zlib
Glibc

Het
Binutils, GCC, Libelf u Systemd

Het
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NMpunoxeHue D. JinueHsunm 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.

D.1. lnyeHsuna 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/.

D.2. NMnyensuna 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.

352


http://creativecommons.org/

MpegMeTHbIN
yKasaresnb

MakeTbl

Acl: 165
Attr: 163
Autoconf: 206

Automake: 208

Bash: 189
tools: 84
Bash: 189
tools: 84
Bc: 146
Binutils: 154
tools, pass 1:
tools, pass 2:
Binutils: 154
tools, pass 1:
tools, pass 2:
Binutils: 154
tools, pass 1:
tools, pass 2:
Bison: 187
tools: 108
Bison: 187
tools: 108
Bzip2: 135
Check: 231
Coreutils: 225
tools: 85
Coreutils: 225
tools: 85
D-Bus: 265

68
97

68
97

68
97

DejaGNU: 152

Diffutils: 232
tools: 86

Diffutils: 232
tools: 86

E2fsprogs: 279

Expat: 196
Expect: 150
File: 142
tools: 87
File: 142
tools: 87
Findutils: 235
tools: 88
Findutils: 235
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tools: 88
Flex: 147
Flit-core: 220
Gawk: 233
tools: 89
Gawk: 233
tools: 89
GCC: 175
tools, libstdc++ ITpoxom 1: 78
tools, pass 1: 70
tools, pass 2: 98
GCC: 175
tools, libstdc++ ITpoxom 1: 78
tools, pass 1: 70
tools, pass 2: 98
GCC: 175
tools, libstdc++ ITpoxom 1: 78
tools, pass 1: 70
tools, pass 2: 98
GCC: 175
tools, libstdc++ ITpoxom 1: 78
tools, pass 1: 70
tools, pass 2: 98
GDBM: 193
Gettext: 185
tools: 107
Gettext: 185
tools: 107
Glibc: 125
tools: 74
Glibc: 125
tools: 74
GMP: 157
Gperf: 195
Grep: 188
tools: 90
Grep: 188
tools: 90
Groff: 236
GRUB: 239
Gzip: 242
tools: 91
Gzip: 242
tools: 91
lana-Etc: 124
Inetutils: 198
Intltool: 205
IPRoute2: 243
ISL: 162
Jinja2: 257



Kbd: 245
Kmod: 211
Less: 200
Libcap: 167
Libelf: 213
libffi: 215
Libpipeline: 247
Libtool: 191
Libxcrypt: 169
Linux: 305
tools, API headers: 73
Linux: 305
tools, API headers: 73
Lz4: 139
M4: 145
tools: 81
M4: 145
tools: 81
Make: 248
tools: 92
Make: 248
tools: 92
Man-DB: 267
Man-pages: 123
MarkupSafe: 256
Meson: 224
MPC: 161
MPFR: 160
Ncurses: 180
tools: 82
Ncurses: 180
tools: 82
Ninja: 223
OpenSSL: 209
Patch: 249
tools: 93
Patch: 249
tools: 93
Perl: 201
tools: 109
Perl: 201
tools: 109
Pkgconf: 153
Procps-ng: 270
Psmisc: 184
Python: 217
temporary: 110
Python: 217
temporary: 110
Readline: 143
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Sed: 183
tools: 94
Sed: 183
tools: 94
Setuptools: 222
Shadow: 171
configuring: 172
Shadow: 171
configuring: 172
systemd: 258
Tar: 250
tools: 95
Tar: 250
tools: 95
Tcl: 148
Texinfo: 251
temporary: 111
Texinfo: 251
temporary: 111
Udev
usage: 289
Util-linux: 272
tools: 112
Util-linux: 272
tools: 112
Vim: 253
wheel: 221
XML::Parser: 204
Xz: 137
tools: 96
Xz: 137
tools: 96
Zlib: 134
zstd: 140

Mporpammbl

[: 225, 226

2to3: 217
accessdb: 267, 268
aclocal: 208, 208
aclocal-1.17: 208, 208
addftinfo: 236, 236
addpart: 272, 274
addr2line: 154, 155
afmtodit: 236, 236
agetty: 272, 274
apropos: 267, 268
ar: 154, 155

as: 154, 155

attr: 163, 164



autoconf: 206, 206
autoheader: 206, 206
automdte: 206, 206
automake: 208, 208
automake-1.17: 208, 208
autopoint: 185, 185
autoreconf: 206, 206
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